MITSUBISHI

Computer Link Module (Com. link func./Print. func.)

User's Manual

/
AJ71UC24
A1SJ71UC24-R2/R4/PRF
A1SJ71C24-R2/R4/PRF
A1SCPUC24-R2
A2CCPUC24(PRF)

N

\

MENSEC

Mitsubishi Programmable Controller

—~






e SAFETY PRECAUTIONS o

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full
attention to safety to handle the product correctly.

The precautions given in this manual are concerned with this product only.

For the safety precautions of the programmable controller system, refer to the user’'s manual for the CPU
module used.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

(

| Indicates that incorrect handling may cause hazardous conditions,

| AWARNING resulting in death or severe injury.

|

| . . . "
Indicates that incorrect handling may cause hazardous conditions,

|

I ACAUTION resulting in minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under " ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/N\WARNING

¢ When controlling a programmable controller by connecting a personal computer or other similar
control device to a special function module for the purpose of changing the data, changing the
program, or changing the operation status (Remote RUN/STOP), an interlock circuit must be
configured in the sequence program so that the entire system will always operate safely.
Especially, when a remote programmable controller is controlled by an external device,
immediate action cannot be taken if a problem occurs in the programmable controller due to a
communication failure.
To prevent this, configure an interlock circuit in the sequence program, and determine
corrective actions to be taken between the external device and CPU module in case of a
communication failure.




[Design Precautions]

/N\CAUTION

¢ Do not install the control lines or communication cables together with the main circuit lines or
power cables. Keep a distance of 100mm (3.94 inches) or more between them.
Failure to do so may result in malfunction due to noise.

o After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size.
Design circuits so that the entire system will always operate safely, regardless of the time.

[Installation Precautions]

/N\CAUTION

¢ Use the programmable controller in an environment that meets the general specifications in the
user’s manual for the CPU module used.
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of
the product.

¢ Shut off the external power supply for the system in all phases before wiring or mounting the
module.
Failure to do so may result in electric shock or damage to the product.

e Make sure that the module fixing projection located in the lower part of the module is properly
engaged in the module fixing hole in the base unit before mounting the module. (To fix an AnS
series module to the base unit, tighten the screws within the specified torque range).

Incorrect mounting may cause malfunction, failure or drop of the module.

¢ Tighten the screw within the specified torque range.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

¢ Do not directly touch any conductive parts and electronic components of the module.
Doing so can cause malfunction or failure of the module.




[Wiring Precautions]

/N\CAUTION

¢ Use applicable solderless terminals and tighten them within the specified torque range.
If any spade solderless terminal is used, it may be disconnected when the terminal screw
comes loose, resulting in failure.

¢ Place the cables in a duct or clamp them.
If not, dangling cable may swing or inadvertently be pulled, resulting in damage to the module
or cables or malfunction due to poor contact.

¢ \WWhen connecting wire to a connector, use the specified tool to connect it by crimping, pressure
welding, or soldering correctly. Plug the connector into the module securely.

¢ Check the interface type and correctly connect the cable.
Incorrect wiring (connecting the cable to an incorrect interface) may cause failure of the module
and external device.

¢ Do not connect an external device that requires power supply from the computer link module to
the RS-422 interface of the computer link module.
This could cause failure of the module or the external device.

e Tighten the terminal screw within the specified torque range.
Undertightening the terminal screws can cause short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

¢ When disconnecting the cable from the module, do not pull the cable by the cable part.
For the cable with connector, hold the connector part of the cable.
For a cable without a connector, loosen the screws that hold the cable onto the module then
remove the cable.
Failure to do so may result in damage to the module or cable or malfunction due to poor
contact.

¢ Prevent foreign matter such as dust or wire chips from entering the module.
Such foreign matter can cause a fire, failure, or malfunction.

[Startup and Maintenance Precautions]

/N\WARNING

¢ Do not touch any terminal while power is on.
Failure to do so may cause malfunction.

¢ Shut off the external power supply (all phases) used in the system before cleaning the module
or retightening the screws.
Failure to do so may cause the module to fail or malfunction.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.




[Startup and Maintenance Precautions]

/N\CAUTION

¢ Do not disassemble or modify the modules.
Doing so may cause failure, malfunction, injury, or a fire.

¢ Shut off the external power supply (all phases) used in the system before mounting or removing
the module.
Failure to do so may cause the module to fail or malfunction.

¢ Before handling the module, touch a grounded metal object to discharge the static electricity
from the human body.
Failure to do so may cause the module to fail or malfunction.

[Operating Precautions]

/N\WARNING

¢ Do not write data in the "system area” in the buffer memory of a special function module.
Among the signals output from the programmable controller CPU to a special function module,
do not output the "use prohibited" signals.
Doing so may cause malfunction of the programmable controller system.

/N\CAUTION

¢ When controlling a programmable controller by connecting a personal computer or other similar
control device to a special function module for the purpose of changing the data, changing a
program, or changing the operation status (Remote RUN/STOP), read this manual carefully
and start the intended control only after ensuring that it can be performed safely.
Errors in changing the data, changing the program, or controlling the status will cause system
malfunction, and machine damage or accidents.

¢ When using the contents of buffer memory by registering them to the EEPROM in a module, do
not switch off the power of the station where the module is mounted, or reset the
programmable controller CPU.
If the power is switched off at the station where the module is mounted or the programmable
controller CPU is reset, the contents of the data in the EEPROM will become indefinite,
requiring the data to be registered to the EEPROM again. The module may also fail or
malfunction.

[Disposal Precautions]

/N\CAUTION

¢ When disposing of this product, treat it as industrial waste.




(1)

o CONDITIONS OF USE FOR THE PRODUCT e

Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or
serious accident; and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the
PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

The PRODUCT has been designed and manufactured for the purpose of being used in general

industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED

TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR USED IN APPLICATION NOT

INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR WARNING CONTAINED IN

MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL BULLETINS AND

GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other
cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a
special quality assurance system is required by the Purchaser or End User.

* Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator
and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for
Recreation and Amusement, and Safety devices, handling of Nuclear or Hazardous Materials or
Chemicals, Mining and Dirilling, and/or other applications where there is a significant risk of injury to
the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT is
limited only for the specific applications agreed to by Mitsubishi and provided further that no special
quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTSs are required. For details, please contact the Mitsubishi
representative in your region.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable

Controllers.

Please read this manual carefully so that the equipment is used to its optimum.

A copy of this manual should be forwarded to the end User.

CONTENTS

1.

GENERAL DESCRIPTION

This section gives the general description of each link function of computer link module.

[ COMPUTER LINK FUNCTION |

2.

- SYSTEM CONFIGURATION AND AVAILABLE FUNCTIONS

This section gives available computer link functions of every system configuration composed of external
devices and PC CPU.

SPECIFICATIONS

This section gives the functions of computer link module, specifications of interface, a list of input signal
for PC CPU, and a list of buffer memory.

SETTINGS AND PROCEDURES BEFORE OPERATION

This section gives the procedures of starting up the computer link module through starting the computer
link.

COMMUNICATIONS WITH A COMPUTER IN THE DEDICATED PROTOCOL

This section gives the communications with a computer in the dedicated protocol.
COMMUNICATIONS WITH EXTERNAL DEVICES IN THE NO-PROTOCOL MODE
This section gives the communications with external devices in the no-protocol mode.
COMMUNICATIONS WITH A COMPUTER IN THE BIDIRECTIONAL MODE

This section gives the communications with a computer in the bidirectional mode. |
WHEN READING SIGNAL/SETTING INFORMATION IN THE COMPUTER LINK

This section gives how to read RS-232C signal status and the switch setting status of the module and
how to turn off ERROR LEDs during operation of computer link.

WHEN COMMUNICATING DATA AFTER CHANGING TO DC1 TO DC4 CONTROL METHOD

This section gives the transmission control with external devices using the control signal (DTR/DSR) or
DC code.



10.

1.

12.

13.

WHEN COMMUNICATING DATA AFTER CHANGING TO HALF-DUPLEX TRANSMISSIONS

This section gives the half-duplex transmissions with external devices via RS-232C interface.

WHEN COMMUNICATING DATA WITH M:N RATIO OF COMPUTER TO PC CPU FOR CONNECTION

This section gives the computer link that connects multiple computers and computer link module.
WHEN CHANGING OVER MODE DURING OPERATION OF COMPUTER LINK

This section gives how to change over the mode of computer link module and restart the computer link
during operation of computer link.

TROUBLESHOOTING OF COMPUTER LINK FUNCTIONS

This section gives how to take corrective actions against problems occurred concerning the computer
link function. '

| PRINTER FUNCTION |

14,

15.

16.

17.

18.

SYSTEM CONFIGURATION AND AVAILABLE DEVICES
This section gives available printer functions for every system configuration.
SPECIFICATIONS '

This section gives the functions of printer, specifications of interface, a list of input/output signal for PC
CPU, and a list of buffer memory.

SETTING AND PROCEDURES BEFORE OPERATION

This section gives the procedures of starting up the computer link module through starting messaige
output (printing).

MESSAGE PRINTING METHOD USING PRINTER FUNCTIONS
This section gives how to print messages using the printer functions.
TROUBLESHOOTING OF PRINTER FUNCTIONS

This section gives how to take corrective actions against problems occurred using the printer functions.

| APPENDICES |

These appendices describe the Table of ASCII code, intervention time into PC CPU in the dedicated
protocol, and program examples for computer link.
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About Manuals

There are the following manuals related to the computer link/multidrop link modules.

Related Manuals

Manual No.

Name of Manual (Model Code)

Computer Link Module Guide Book
This guide book describes basically how to communicate data with external
devices (computer, etc.) for each mode of computer link.
This guide book is common to all computer link module (optional).

SH-3510

Computer Link/Multidrop Link Module Type AJ71UC24 User's Manual (Hardware)
This manual describes the system configuration, module specifications, nomenclature and setting, and IB-66559
module external dimensions diagram (contained in the module package).

Computer Link/Multidrop Link Module Type A1SJ71C24-R4 User's Manual (Hardware)
This manual describes the system configuration, module specifications,
nomenclature and setting, and module external dimensions diagram (contained in the
module package).

1B-66364

Computer Link Module Type A1SJ71C24-R2, Computer Link/Printer Function Module Type A1SJ71C24-
PRF User's Manual (Hardware)
This manual describes the system configuration, module specifications, 1B-66340
nomenclature and setting, and module external dimensions diagram (contained in the
module package).

A2CCPU(P21/R21), A2CCPU-DC24V, A2CCPUC24(-PRF), A2CJCPU User's Manual
This manual describes the system cenfiguration, specifications and connection of module, PC CPU, IB-66545
power supply module, and troubleshooting.

A2CCPU(P21/R21), A2CCPU-DC24V, A2CCPUC24(-PRF), A2CJCPU User's Manual (Hardware)
This manual describes the handling, nomenclature and setting, specifications and connection of I/O IB-66475
module for use with A2CCPU, error code (contained in the module package).

A1SCPU, A1SCPUC24-R2, A2SCPU User's Manual (Detailed Information)
This manual describes the system configuration, specifications and connection of module, PC CPU, 1B-66320
power supply module, and error code (optional).

A1S/A1SC24-R2/A2S/A2ASCPU(S1) User's Manual (Hardware)
This manual describes the handling, nomenclature and setting, specifications and connection of I/O 1B-66468
modules for use with AnSCPU, error code (contained in the module package).

COMPLIANCE WITH EMC AND LOW VOLTAGE DIRECTIVES

(1) Method of ensuring compliance

To ensure that Mitsubishi programmable controllers maintain EMC and Low
Voltage Directives when incorporated into other machinery or equipment,
certain measures may be necessary. Please refer to one of the following
manuals.

¢ User's manual for the CPU module used

e User's manual (hardware) for the CPU module or base unit used

(2) Additional measures

e For the AJ71UC24, A1SJ71UC24-R2/R4/PRF, and A1SJ71C24-R2/R4/PRF
No additional measures are necessary for the compliance of this product with
EMC and Low Voltage Directives.

e For the ALSCPUC24-R2 and A2CCPUC24(PRF)

To ensure that this product maintains EMC and Low Voltage Directives,
please refer to one of the manuals listed under (1).
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COMMON

This part describes the general description of computer link and printer
function, abbreviation and general name of modules used for configuration
and description of this manual.



1. GENERAL DESCRIPTION

MELSEC-A
1. GENERAL DESCRIPTION

This User's Manual describes the functions of computer link and printer at an
appropriate section, among the functions of computer link, printer, and multidrop link
of each module as indicated in Section 1.3.

When applying program examples introduced in this manual into the actual system,
fully examine the applicability and confirm that it will not cause system control
problems.

1.1 General Description of Computer Link Functions

The computer link functions have roughly classified three functions that can be used
for the following operations:

1) Monitoring operation of PC CPU
2) Data collection handled by PC CPU
3) Upload/download of sequence program

General description of each function is explained below.

When the computer link module has two interfaces of RS-422/485 and RS-232C, it
is possible to use two functions among the functions indicated below (by setting and
using either function for each interface):

(1) Dedicated protocol + no-protocol mode
(2) Dedicated protocol + bidirectional mode

(3) Dedicated protocol + printer function (RS-232C only)

POINT

When the computer link function is used for the first time, read the guide book
(optional) below to understand a basic computer link function.
Computer Link Module Guide Book ..... SH-3510




1. GENERAL DESCRIPTION

MELSEC-A

General description and features of computer link in the dedicated protocol

(1) General description

Sending the command statements for computer link from the computer to the
computer link module in the prescribed communicating procedure allows PC
CPU devices and sequence program to be read/written.

Automatic communications Com- RS-232C or RS-422 cable Computer
PC after the sequence program puter Transmitted data
END processing. link (ASCII code)
CPU | > module ASCII codé
BIN code Read LTransmission control codes—*
4—
'\‘\\ Write
Transmitted data \\\_ Transmitted data
olofoJ1]ofo[1]ofofo]1]1]o][1]0]0 |« > (The computer link module +———»[ 172734
(1234H) converts data between BIN St52m 50 3

code and ASCII code.)

rans issioﬁ
control codes

Fig. 1.1 Data Transmission with the Dedicated Protocol

(2) Features

(a) Communications at the request of the computer
Data communications is always initiated by the computer.

Designated data is transmitted according to the request command
transmitted from a computer to a computer link module.

It is not necessary to create and change special sequence programs in
order to use a computer link module.

1) Read and write possible to and from all PC CPU devices

Data can be read from all PC CPU devices. This permits observation
and monitoring of all operations, as well as the collection and analysis
of data. Data can be written to all PC CPU devices. This permits
production control and production directives to be carried out.

2) A computer link module can upload and download programs from a PC
CPU.

PC CPU programs (main sequence and subsequence control programs
and microcomputer programs), parameter data and comment data are
read by the computer and stored. When required they can be written to
the PC CPU to change the program.
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3) Remote RUN and STOP control of the PC CPU

The PC CPU can be remote-controlled by means of RUN and STOP
instructions from the computer.

4) When multiple computers and PC CPU modules are connected to a link
with a computer link module, the input (X) signals of the CPUs in the
link can be turned ON/OFF using any computer in the link. This
function can immediately stop or simultaneously start all CPUs in the
link.

(This function is called the global function of the computer link module.)

(b) Communications at the request of the PC CPU
The PC CPU transmits the data send request.

When the emergency data needs to be transmitted from a PC CPU to a
computer, the PC CPU transmits a send request to the computer link
module to make the computer execute an interrupt processing.

(This is the on-demand function of the computer link module. )

*: The dedicated protocols consist of four different protocols.
By selecting either format according to the specifications of computer to be
connected, data communication can be performed.
The term “dedicated protocols” used in this manual is the collective term for
these protocols.

POINT

By using the Mitsubishi communication support tool for supporting
communication between the MELSEC-A Series and QnA Series Program-
mable Logic Controller (hereinafter PC) and personal computer, the commu-
nication program on the personal computer side connected with Ethernet or a
computer link, etc., can be simplified.

e MX Component (Basic Communication Support ActiveX Controls,

SWOD5C-ACT-E or later usable)

The outline of the basic communication support tool and an example of its use
are described in Appendix 7.
Refer to it as necessary.
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1.1.2 General description and features of computer link in the no-protocol mode

(1) General description

Arbitrary data can be communicated between external devices and PC CPU via
computer link module in the user own communicating procedure.

Com- | RS-232C or RS-422cable External device

Sequence program puter .
PC TO/FROM instructions link <_/\/_> (such as a computer, printer)
CPU |« module

- 00H to FFH g mb;ggrn/ 00H to FFH Transmitted data
Transmitted data I —
( ) * Send
AN Receive

Transmitted data Transmitted data

) (Data is transmitted

olojol1]o]o][1]o]o]0]1][1]0]1]o]0o]| i unchanged code [ololo[1]0]0]1]0]0]0][1][1]0]1]0]0
(1234r) “’tmhreor#g:’y_)the buffer < (1234n)

Fig. 1.2. Data Transmission in the No-Protocol Mode

(2) Features

(a) Data communications can be initiated by a PC CPU

Data communications can be initiated by an external device or any PC
CPU. Data can be transmitted from a PC CPU to an external device by
using the TO instruction in the sequence program to write data to the buffer
memory.

Data transmitted from an external device can be read by a PC CPU using
the FROM instruction in the sequence program.

TO instruction Computer, printer

Computer
link module

v

PC CPU

- - Computer, measuring
FROM instruction instrument

A

(b) Receiving data length can be set to variable or fixed:

The length of the data transmitted from an external device and received by
the PC CPU can be set to variable or fixed.

1) Receiving variable-length data:

Data receive stops when the receive completed code set by the user is
received.

2) Receiving fixed-length data:

Data receive stops when the fixed length of data set by the user is
received.

Both the receive completed code and the receive-completion data length
can be freely set by the user.

(c) Variable communications memory area

The user memory area can be allocated to suit the purpose and application
of the data transmission.
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(c) Variable communications memory area

The user memory area can be allocated to suit the purpose and application
of the data transmission.

(d) Monitoring the programmable controller CPU

Using the mail transmission module, e-mail notification can be made via the
DoPa® network through communication according to the TTY protocol.
Refer to the manual of the FX-232DOPA mail transmission module for
details.

[Device to be used]
Mail transmission module : MELSEC-F Series FX-232DOPA mail
transmission module

Radio set compatible with DoPa® : Dopa Mobile Ark 9601D *1 (Introduced
product)

RS-232 cable *3

Mail transmission  Radio set compatible

module with DoPa®
24

il Cellular phone PC

: Purchase DoPa Mobile Ark 9601D from NTT DoCoMo, Inc.

Contact NTT DoCoMo group for the purchasing method.

E-mail service contract is necessary with an Internet service provider
supporting the DoPa® network, to transmit e-mail.

You can use the service at a provider such as Mopera® of NTT DoCoMo, Inc.

To use FX-232DOPA-CAB?2 for the connection between 3A Series C24 and FX-
232DOPA, a male/female (9-pin female to 9-pin male) converter is necessary.
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1.1.3 General description and features of computer link in the bidirectional mode

(1) General description

Arbitrary data can be communicated between the computer and the PC CPU
via computer link module in the prescribed communicating procedure.

Sequence program ggt’;‘r RS-232C or RS-422 cable Computer
PC TO/FROM instructions link .
CPU e » module 00H 1o PR, Transmitted data
00H to FFH buffer _Jnorra 5 —
(Transmitted data) memory Send Transmission control codes
*®. Receive
. * (Data is transmit-
Transmitted data ted in unchanged Transmitted data

oJo[o[1]ofo[1Jolofo[1]1]0o[1]0o]o0 gﬂ?@}ﬂ{gﬁ%‘}j“; ololof1]ofo[1]o]ofol1[1]o]1]0]0
(1234H) D Trargsr}"nisséon (1234H)
control codes are
also added or re- L
moved.)

Transmission control codes

Fig. 1.3 Data Transmission in the Bidirectional Mode

(2) Features
(a) Data communications can be initiated by a PC CPU

Data communications can be initiated by a computer or any PC CPU. Data
can be transmitted from a PC CPU to an external device by using the TO
instruction in the sequence program to write data to the buffer memory.

The data send operation is completed when the response message to the
sent (received) data is received from the computer. The result of the send
(normal end/error) is stored in the buffer memory and can be read out.

The data received from the computer can be read with the FROM
instruction of the sequence program.

(When data is transmitted by a computer link module)

TO instruction
(Send data)

(82(3:11 )rgé?}:st) » Computer Data send
i C t
PC CPU Xn0 ON link Response receive omputer
< module [«

(Send completed)
FROM instruction
(Send result)

A
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(b) Data length is set within the send message

Data length is set within the send message when the data is transmitted to
a device.

The receiving side recognizes the data length by the send message.
Transmission
|

Data Sum
length Data check

ozm

g

The send data of the computer link module is processed as follows.

ENQ............ Added to the head.

Data length...The send data length set in the buffer memory is transmitted.

Data............ The send data stored in the buffer memory is transmitted.

Sum check....Computed with the sum checking range in a message.
The data transmitted by a computer and received by a computer link
module is processed as follows.

ENQ............ Checked and removed from the received data.

Data length...Stored in the buffer memory as the received data length.

Data............ Stored in the buffer memory as the received data.

Sum check...Checked and removed from the received data.

(c) Variable communications memory area

The user memory area can be allocated to suit the purposes and
applications of the data transmission.



Function Computer Tink function
- ATSITIUC2A ATSI7T1C24 ATSCPU | A2CCPU | A2CCPU
Applicable ATIVC24 5T Ra [ PRF| RZ [ Ra [PRF| C24R2 C24 C24-PRF

1. GENERAL DESCRIPTION e °
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1.2 General Description of Printer Function

(1) General description

By connecting the printer to the RS-232C interface of the computer link module,
it is possible to print the messages (fixed messages) previously registered to
the computer link module and any messages (free messages) registered when
necessary.

General description of printer function is explained below.

When the computer link module has two interfaces of RS-422/485 and RS-
232C, it is possible to use it together with the dedicated protocol for the
computer link function as shown in Section 1.1.1.

o RS-422/485 interface....... Dedicated protocol

e RS-232C interface........... Printer function
Sequence program Com- RS-232C cable
quence prograrr puter Printer
PC TO/FROM instructions link
CPU »| module
00H to FFH buffer O0Hto FFH Transmitted data
(Transmitted data) memory Transmit
‘\
Transmitted data Transmitted data
12 3 4|cRitf ————» (The sent data is sent with ———[4 5 374 [crLF 1234
[31H 32H 33H 34H|0DH 0AH| the same COde V|a bUffer 31H32H 33H 34H ODHOAH]
(Message) memory .)

Fig. 1.4 Transmitted Data of Printer Function
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(2) Features

(a) Registering and reading a message

1)  When the computer is connected via RS-422 interface, fixed
messages up to 80 characters per message can be registered and
read by using a computer with a CI (for registering) command
(dedicated protocol) and a CJ (for reading) command.

2) Fixed/free messages up to 80 characters per message can be
registered and read by using the PC CPU with a TO (for registering)
instruction and a FROM (for reading) instruction.

(b) Number of messages

Free messages can be registered up to 31 messages, and fixed messages,
up to 400 messages.

(c) Printer output

Free and fixed messages for requested quantity of data can be output to a
printer by making an output request from the PC CPU.

(d) Test output

Registered fixed messages or ASCII codes (21H to 7EH) can be output to
a printer.
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1.3 General Description and Functions of Computer Link Module
1.3.1 General description and functions

This section describes appropriate computer link module type and description and
function of each module.

Function
Model Description Computer Link Printer Multidrop
Function Function Link Function

(1) Building block type module
AJ71UC24 (2) Equipped with one channel of RS-232C and O X (0]
RS-422/485 interface, respectively

] (1) Small building block type module
ﬁgjgg;ﬁ;?z (2) Equipped with one channel of RS-232C O X X
) interface

A1SJ71UC24-PRF (1) Small building block type module

A1SJ71C24-PRF (2) Equped with one channel of RS-232C (0] (0] X
interface
(1) Small building block type module
A1SJ71UC24-R4 . .
A1SJ71C24-R4 (2) EqU|pped with one channel of RS-422/485 O X (0]
interface
(1) Small PC CPU module
A1SCPUC24-R2 (2) Equipped with one channel of RS-232C O X X
interface
(1) Small PC CPU module
A2CCPUC24 (2) Equipped with one channel of RS-232C, O X X

RS-422/485 interface, respectively

(1) Small PC CPU module
A2CCPUC24-PRF | (2) Equipped with one channel of RS-232C, (0] (0] X
RS-422/485 interface, respectively

O: With function X: Without function

After unpacking the container, check to ensure that the following items are delivered with the
product.
Iltems not indicated below should be arranged by the user separately.

Product Name Items Q'ty

Module 1

AJ71UC24 Terminal resistor 330 Q, 1/4W (orange/orange/brown/[ ]) 2
Terminal resistor 110 Q, 1/2W (brown/brown/brown/[ ]) 2

A1SJ71UC24-R2, A1SJ71C24-R2, Module 1

A1SJ71UC24-PRF, A1SJ71C24-PRF,

A1SCPUC24-R2, 9-pin D-sub connector (male), screw tightening type 1
Module 1

A1SJ71UC24-R4, A1SJ71C24-R4 Terminal resistor 330 Q, 1/4W (orange/orange/brown/[ ]) 2
Terminal resistor 110 Q, 1/2W (brown/brown/brown/[ ]) 2
Module 1

A2CCPUC24, A2CCPUC24-PRF 9-pin D-sub connector (male), screw tightening type 1
Battery (A6BAT) 1

1-10
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1.3.2 How to confirm the version of computer link module

In this manual, a software version in question is shown at the upper right of an
appropriate page to indicate the computer link module that has the restriction of
contents and functions (For description of way of looking at, refer to Section 1.4.)

If it is necessary to confirm the software version of appropriate computer link
module, make sure of it by a seal at the following position.

A1SJ71UC24-[ ]
AJ71UC24 A1SJ71C24-[ ] A2CCPUC24-[ ]
© ©
] 1
LJ
O ﬂ/
(Igront view)
A
= ~__———[A B]
(Front view) (Front view) I ] Software version

Hardware version

1-11
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1.4 Configuration of This Manual and Abbreviation

1.41 Configuration of this manual

In this manual, the functions of computer link and printer are described for the
computer link module as shown in Section 1.3.

(1) Computer link function (Sections 2 to 13)

Data communication with external devices in the dedicated protocol, no-protocol
mode, and bidirectional mode, is explained for all computer link module that
have these functions.

(2) Printer function (Sections 14 to 18)

Message output (printing) onto the printer using the printer function is explained
for all computer link module with printer function.

IMPORTANT

(1) If restrictions apply to the contents or functions described on any

page of this manual depending on the computer link module used,

these restrictions are indicated in a table at the top right of the page.

(a) Functions...................... Denote to those functions (computer link
function, printer function) that correspond
to the contents described.

(b) Applicable module........... Markings “O” and “A” are indicated to the
computer link module that has the
corresponding contents or can use those
functions described.

O: Module that has the corresponding
contents and/or can use those functions
described.

A: Module for which restrictions apply to
the contents and/or functions described.

(Meaning of the Table located at the upper right in a page as shown on the

following page)

PC command denotes that the software version of the computer link
module can be used from version-A, and PU command denotes that the
software version of the computer link module can be used from Version-M
or later, or -K or later.

(2) In this manual, the drawing of computer link module is shown by a
building block type.

(Example of Table as shown at the upper right in a page)

Function Computer link functior
A1SJ71UC24 A1SJ71C24 AISCPU | A2CCPU | A2CCPU
Applicable | AJTIUC24 725 ™ R T ore | o | Ra [-PRF| Co4-R2 c24 | C24-PRF
o o | oo A | a | a o A | A
Remarks | | PC : (Ver A) PU : (Ver M) PC : (Ver A) PU : (Ver M)

MELSEC-A

module

(2) PC model code/model name reading

When model code and model name of PC in question that is linked with the
computer is read using the PC and PU commands, its control procedure is
explained using an example.

1-12
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1.4.2 Abbreviation and general name used in this manual

(1) Abbreviation and general name of computer link module

This manual describes the computer link module using the abbreviation and
general name as shown below.

Abbreviation/General Name Contents of Abbreviation and General Term/Module
Computer link module General term of all modules shown below
AJ71UC24 Abbreviation of computer link/multidrop link module type AJ71UC24
A1SJ71UC24-R2 Abbreviation of computer link module type A1SJ71UC24-R2
A1SJ71UC24-PRF Abbreviation of computer link/printer function module type A1SJ71UC24-PRF
A1SJ71UC24-R4 Abbreviation of computer link/multidrop link module type A1SJ71UC24-R4
A1SJ71UC24-R2/R4/PRF General term of A1SJ71UC24-R2, A1SJ71UC24-R4, and A1SJ71UC24-PRF
A1SJ71C24-R2 Abbreviation of computer link module type A1SJ71C24-R2
A1SJ71C24-PRF Abbreviation of computer link/printer function module type A1SJ71C24-PRF
A1SJ71C24-R4 Abbreviation of computer link/multidrop link module type A1SJ71C24-R4
A1SJ71C24-R2/R4/PRF General term of A1SJ71C24-R2, A1SJ71C24-R4, and A1SJ71C24-PRF
A1SJ71(U)C24-R2 General term of A1SJ71C24-R2, A1SJ71UC24-R2
A1SJ71(U)C24-R4 General term of A1SJ71C24-R4, A1SJ71UC24-R4
A1SJ71(U)C24-PRF General term of A1SJ71C24-PRF, A1SJ71UC24-PRF
A1SCPUC24-R2 Abbreviation of PC CPU with computer link function type A1SCPUC24-R2
A2CCPUC24 Abbreviation of PC CPU with computer link function type A2CCPUC24
A2CCPUC24-PRF Abbreviation of PC CPU with computer link/printer function type A2CCPUC24-PRF
A2CCPUC24(PRF) General term of A2CCPUC24, A2CCPUC24-PRF
Other than A2CCPUC24(PRF) ifggrsbt;r‘r:nRngJ71U024,A1SJ71UCZ4 R2/R4/PRF, A1SJ71C24-R2/R4-PRF,

1-13
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(2) General name of PC CPU

This manual describes the PC CPU of the computer link module using the
abbreviation and general name shown below.

When it is necessary to clarify the model name of the PC CPU, a model name
of PC CPU is described.

Abbreviation/General Name

Contents of Abbreviation and General Name/Module

Generic term for the applicable CPU modules indicated in Section 2.7 (including PC CPU modules

ACPU with MELSECNET data link function).

AnACPU General name of A2ACPU, A2ACPU-S1, A3BACPU, A2ACPUP21/R21, A2ACPUP21/R21-S1,
A3ACPUP21/R21 out of ACPUs.
General name of A2UCPU, A2UCPU-S1, ABUCPU, A4UCPU, A2ASCPU, A2ASCPU-S1 out of

AnUCPU
ACPUs.

AnA/AnUCPU General name of AnACPU and AnUCPU.

QnACPU General name of Q2ACPU, Q2ACPU-S1, Q3ACPU, Q4ACPU, Q4ARCPU, Q2ASCPU,
Q2ASCPU-S1, Q2ASHCPU, Q2ASHCPU-S1 out of ACPUs.

QLP21/QBR11 AJ71QLP21(S/G), AJ7T1QBR11, A1SJ71QLP21, A1SJ71QBR11

LP21/BR11 AJ71LP21(G), AJ71BR11, A1SJ71LP21, A1SJ71BR11

QLP25/QBR15 AJ72QLP25(G), AJ72QBR15, A1SJ72QLP25, A1SJ72QBR15

LP25/BR15 AJ72LP25(G), AJ72BR15

P25/R25 AJ72P25, AJ7T2R25, AJ72T25B, A1SJ72T25B

(3) Other abbreviation and general name

This manual describes the computer link and printer functions using the abbre-
viation and general name shown below.

Abbreviation/General Name

Contents of Abbreviation and General Name

Multidrop link module

General name of all computer links with multidrop functions described in (1)/multidrop link module.
(Note that this name has a different meaning from the following multidrop connection.)

Multidrop connection
(1:n, m:n connection)

Mnemonic-name of connection when connecting multiple external devices using the computer link
module RS-422 interface to carry out data communication with external devices using the computer
link function.

Computer link,
computer link function

General name of dedicated protocol, no-protocol, bidirectional mode functions that the computer link
module has.

Dedicated protocol

Dedicated protocol function of computer link function.
General name of formats 1 to 4 of dedicated protocol.

Printer function

Printer function that the computer link module has.

External devices

General name of devices such as computer, printer, other computer link module that connect to the
computer link module to carry out data communication with computer link function.

RS-422 (Interface)

General name of RS-422 and RS-485 interface.
(Especially, RS-422/485 is shown if name of RS-485 interface must also be indicated, and RS-485 is
shown if name of RS-485 interface only must be indicated.)

Network system

Abbreviation of MELSECNET/10 network system

Data link system

Abbreviation of MELSECNET(Il), MELSECNET/B data link system

ACPU common command

Command of dedicated protocol that can be used for all PC CPUs out of applicable CPU of the
computer link module used.

AnA/AnUCPU common
command

Command of dedicated protocol that can be used for ANACPUs and AnUCPUs out of applicable
CPU of the computer link module used.

AnUCPU dedicated command

Command of dedicated protocol that can be used for AnUCPUs out of applicable CPU of the
computer link module used.

1-14



COMPUTER LINK FUNCTION

This part describes the system configuration, specifications, procedure, data
communicating method and so forth related to data communication with
external devices in the dedicated protocol, no-protocol and bidirectional
mode. '
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2. SYSTEM CONFIGURATION AND AVAILABLE FUNCTIONS

Among the system configuration using the computer link module, there are a variety
of ratio of external devices to computer link module (PC CPU) such as 1:1 to 1:32
stations and 2:1 to 2:32 stations.

This section gives the type of this system configuration and computer link function
available for each system configuration separately by the system configuration.
Since those settings of mode setting switch (refer to Section 4.2.1) and main
channel setting switch (refer to Section 4.2.2) of the computer link module have an
influence on system configuration, the relation of these switch settings and computer
link is described first.

(1) When either AJ71UC24, A2CCPUC24, or A2CCPUC24-PRF is used:

(a) When the mode setting switch is set to [1] to [8];
e Two interfaces become a different mode.

¢ The computer can be linked to the external devices connected with each
interface in the dedicated protocol, no-protocol or bidirectional mode.

Dedicated No-Protocol/
Mode Setting Bidirectional Remarks
Protocol
Mode
RS-232C side O X .
1to4 |---------- R bt bbb bbb S bbbl Computer link can be
RS-422 side X o carried out by either mode
RS-232C side X o setting. Main channel
5t08 |- ittt ettt ettt ettt ettt setting switch is ignored.
RS-422 side O X

(b) When the mode setting switch is set to [9] to [D];
e Two interfaces become the same mode.

¢ In this case, the computer can be linked to the external devices con-
nected with the interface that is set to the main channel of the computer
link module in the dedicated protocol or no-protocol mode.

. Dedicated Protocol/ Bidirectional
Mode Setting No-Protocol Mode Mode Remarks

RS-232C side

(Main channel) © X
9 | Rs422side | x | x ] The computer can be
to - linked at the main
D RS-232C side X X channel.

RS-422 side

(Main channel) © X

e The computer cannot be linked to the external devices connected with
the interface that is not set to the main channel.



2. SYSTEM CONFIGURATION
ANDAVAILABLE FUNCTIONS

MELSEC-A

(2) When either A1SJ71UC24-R2/R4/PRF, A1SJ71C24-R2/R4/PRF, or A1SCPU-

C24-R2 is used:

e The mode setting switch can be set to [1] to [5] or [4] to [8].

e The computer can be linked to the external devices connected with the
computer link module in the dedicated protocol, no-protocol or bidirectional

mode.
. No-Protocol/
Mode Setting Dedicated Bidirectional Remarks
Protocol
Mode
1to4 | RS-232C side
- (0] X Computer link can be
5to8 | RS-422side carried out by either mode
5t08 | RS-232C side setting. There is no main
X (0] channel setting switch.
1to4 | RS-422 side

POINT

For applicable system to use an appropriate computer link module described
in this manual, refer to the User's Manual (Hardware) of the computer link
module used.
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2.1 1 :1 Ratio of an External Device to a PC CPU

(1) The system configuration for a 1 : 1 ratio of an external device (such as
a computer) to a PC CPU is shown in Fig. 2.1 below.

(Mode: [ ] to []) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

External device
(such as a computer,

printer) RS-232C or RS-422 interface

I

Computer link module

(Mode: 1 to 8) /

/

\ RS-232C or RS-422 interface

PC

CPU
module |:
A

To extension base

(1) Use of the RS-232C and the RS-422 interfaces differs in that the
RS-422 is used to connect long distances (up to 500 m (1640.5 ft))
and the RS-232C is used to connect short distances (a maximum of
15 m (49.2 ft)).

(2) To have the RS-232C communicate over a distance greater than15
m (49.2 ft), use a modem or RS-232C/RS-422 converter between
the external device and the computer link module.

Fig. 2.1 System Configurations (l)
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(2) The following tables list the functions available when an external device is
linked with a PC CPU module to make a 1 : 1 configuration.

(a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using a computer

Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Read/write
Device memory Test (0] O Includlpg .
extension devices
Monitor
Read/write
Extgnsmn file Test o o
register
Monitor
Buffer memory
computer link Read/write o 0
module of the
self -
Special function
module’s buffer Read/write (0] O
memory
Sequence/
microcomputer Read/write (0] (0]
program
Including
Comment Read/write (0] O extension
comments
Parameter Read/write (0] O
Remote
PC CPU RUN/STOP © ©
CPU type read (0] O .
Input signal (X)
Global ON/OFE (0] O
Loopback test Trang mission of (0] (6]
received data
2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Data
On-demand transmission to (0] O —
computers
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(b) Interfaces used to set the no-protocol mode

Functions available when using an external device and a PC CPU

Interfaces for
Available Functions No-protocol Mode Remarks
RS-422 RS-232C
Send PC CPU to ‘ o o Tq computers and
external device printers
Receive External device (0] (0] From computers
to PC CPU P
(c) Interfaces used to set the bidirectional mode
Functions available when using a computer and a PC CPU
Interfaces for
Available Functions Bidirectional Mode Remarks
RS-422 RS-232C
Send PC CPUto (0] (0] To computers
computer
Receive ch),rSputer toPC (0] (0] From computers
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2.2 1:n Ratio of an External Device to PC CPUs

(1) The system configurations for a 1 : n (up to 32 stations) ratio of an external
device to PC CPUs are shown in Fig. 2.2 below.

(Mode: [] to []) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

m - . The external device is connected to the computer link modules
System configuration 1 using the RS-232C.
External * Set all computer link
device

i modules to the same
(computer) protocol.

) > ]
RS-232C interface — Computer link modules
RS-232C cable — | / w1 e
(Mode: 9 to D) (Mode: 1 to 8)
e

PC 'D PC |:| PC |:|
CPU cPU cPU

s s ) s e |

module B_ module D module g
RS-232C inferface l // —| . // ~‘
\ RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface,

Y

Maximum of 32 stations

System configuration 2 The external device is connected to the computer link modules
using the RS-422.

External * Set the RS-422 of all computer
device link modules to the same
(computer) protocol.
RS-422interface  — Computer link modules
RS-422 cable — 7] (Mode: 1 to 8)
(Mode: 1 to 8) (Mode: 1 to 8)
&
PC PC
CPU |:| CPU |:| PC
module module e B cPy
//E':: D‘_‘ module
. / /
. RS-422 interface RS-422 cable-Y  RS-422 interface RS-422 cable X RS-422 interface

Y

Maximum-of 32 stations

POINTS

(1) When the mode setting is 5 to 8, the RS-232C interface can be used for
communications with a computer or a printer in a no-protocol/bidirectional
mode.

(2) Use of the RS-232C and the RS-422 interfaces differs in that the RS-422
is used to connect long distances (up to 500 m (1640.5 ft)) and the RS-
232C is used to connect short distances (up to maximum of 15 m (49.2
ft)).

(3) To have the RS-232C communicate over a distance greater than 15 m
(49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the computer link module.

Fig. 2.2 System Configurations (ll)
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(2) The following tables list the functions available when an external device is
linked with the PC CPU modules to make a 1 : n configuration.

(a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using a computer

Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Read/write
Device memory Test O (0] Inclydlng extension
devices
Monitor
Read/write
Extgnsmn file Test o o
register
Monitor
Buffer memory
computer link | oo ywrite 0 o
module of the
self -
Special function
module’s buffer Read/write O (0]
memory
Sequence/
microcomputer Read/write (0] (0]
program
Including
Comment Read/write O (0] extension
comments
Parameter Read/write O (0]
Remote
PC CPU RUN/STOP © ©
CPU type read O (0] .
Input signal (X)
Global ON/OFE (@] (0]
Loopback test Trang mission of (0] (0]
received data
2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Data
On-demand transmission to X X —
computers
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(b) Interfaces used to set the no-protocol mode

MELSEC-A

Functions available when using an external device and a PC CPU

Interfaces for

Available Functions No-protocol Mode Remarks
RS-422 RS-232C
Send PC CPU to _ o 0*1 Tq computers and
external device printers
Receive External device O 0O*1 From computers
to PC CPU
*1: If the external device is capable of performing full-duplex transmission,data
communications in the no-protocol mode can be performed.
(c) Interfaces used to set the bidirectional mode
Functions available when using a computer and a PC CPU.
Interfaces for Bidirectional
Available Functions Remarks
RS-422 RS-232C
Send PC CPU o X X To computers
computer
Receive ggﬂputer toPC X X From computers
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2.3 2:1 Ratio of External Devices to a PC CPU

(1) The system configuration for a 2 : 1 ratio of external devices to a PC CPU is
shown in Fig. 2.3 below.

(Mode: [] to []) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

(A combination of two systems each of which has a 1 : 1 configuration.)

External device External device

(such as a com- (such as a com-

puter, printer) puter, printer)
RS-232C interface RS-422 interface

(Mode: 1 to 8)

o I
T~ RS-232C interface

CPU /'

module

To extension base

Computer link module RS-422 interface

POINTS

(1) One of the two interfaces is set to a dedicated protocol 1, 2, 3, or 4. The
other is set to a no-protocol/bidirectional mode.

(2) Use of the RS-232C and the RS-422 interfaces differs in that the RS-422
is used to connect long distances (up to 500 m (1640.5 ft)) and the RS-
232C is used to connect short distances (maximum of 15 m (49.2 ft)).

(3) To have the RS-232C communicate over a distance greater than 15 m
(49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the computer link module.

Fig. 2.3 System Configurations (lll)
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(2) The following tables list the functions available when the external devices are
linked with the PC CPU modules to make a 2 : 1 configuration.

(a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using computers

Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Read/write
Device memory Test (0] O Inclgdlng extension
devices
Monitor
Read/write
Extgnsmn file Test o o
register
Monitor
Buffer memory
computer link .
module of the Read/write (0] O
self -
Special function
module’s buffer Read/write (0] O
memory
Sequence/
microcomputer Read/write (0] (0]
program
Including
Comment Read/write (0] O extension
comments
Parameter Read/write (0] O
Remote
PC CPU RUN/STOP © ©
CPU type read (0] O .
Input signal (X)
Global ON/OFE (0] O
Loopback test Tran§ mission of (0] (6]
received data
2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Data
On-demand transmission to (0] O —
computers

2-10
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(b) Interfaces used to set the no-protocol mode

Functions available when using external devices and a PC CPU

Interfaces for

Available Functions No-protocol Mode Remarks
RS-422 RS-232C
Send PC _CPU to external o o Tq computers and
device printers
. External device
Receive to PC CPU (0] O From computers
(c) Interfaces used to set the bidirectional mode
Functions available when using computers and a PC CPU
Interfaces for
Available Functions Bidirectional Mode Remarks
RS-422 RS-232C
Send PC CPU o (0] O To computers
computer
Receive ggﬂputer toPC (0] O From computers

2-1
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Function Computer ink functioy

ATSJ71UC24 ATSJ71C24 AISCPU | A2CCPU | A2CCPU
2. SYSTEM CONFIGURATION AND sqpcae | wrivons [ AT T mait T sy [ g | g

dul
module 5 1 1 5 5

AVAILABLE FUNCTIONS i .
MELSEC-A

2.4 2:n Ratio of External Devices to PC CPUs

(1) The system configuration for a 2 : n (up to 32 stations) ratio of external devices
(such as a computer and a printer) to PC CPUs is shown in Fig. 2.4 below.

(Mode: [] to []) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

m (A combination of two systems one of which has a 1 : 1 configuration and the other has a
1 : n configuration.)

*
External External I$e|: thedRIS_4t22tr?f all computter |
device—1 device ink modules to the same protocol.
(such as a com- (computer)
puter, printer)
RS-232C interface //”:l 1 ———RS-422 interface
RS-232C cable — " ¥ RS-422 cable

Computer link modules (Mode: 1 to 8)
PC CPU-1 (Mode: 1 to 8) (Mode: 1 to 8) PC CPN‘
«—
PC 'I:l‘_ PC |:| PC |:|

CPU CPU s s s | CPU

module D module D module |:|
] 2

RS-232C interface > 4 Z/ - f
N RS-422 interface RS-422 cable RS-422 interface RS-422 cable
Y

RS-422 interface/

Maximum of 32 stations

POINTS

(1) One of the two interfaces of the computer link module which is connected
to the external devices is set to a dedicated protocols 1, 2, 3, or 4. The
other is set to a no-protocol/bidirectional mode.

(2) When the mode setting is 5 to 8, the RS-232C interface can be used for
communications with a computer, or a printer in a no-protocol/bidirectional
mode.

(3) To have the RS-232C communicate over a distance greater than 15 m
(49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the computer link module.

Fig. 2.4 System Configurations (IV)
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AVAILABLE FUNCTIONS

MELSEC-A

(2) The following tables list the functions available when the external devices are
linked with the PC CPU modules making a 2 : n configuration.

(a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using computers

Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Read/write o) o) )
Device memory Test (0] (0] Includl_ng .
extension devices
Monitor (0] (0]
o Read/write o) o)
Extgnsmn file Test o o
register
Monitor (0] (0]
Buffer memory
computer link .
module of the Read/write (0] (0]
self —
Special function
module’s buffer Read/write (0] (0]
memory
Sequence/
microcomputer Read/write 0} 0}
program
Including
Comment Read/write (0] (0] extension
comments
Parameter Read/write (0] (0]
Remote
PC CPU RUN/STOP o o
CPU type read (0] (0] .
Input signal (X)
Global ON/OFF (0] (0]
Loopback test Tran_sm|SS|on of (0] (0]
received data
2) Functions available when using PC CPUs
Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Data
On-demand transmission to 0O*1 0*1 —
computers

*1: Data communications are possible only with the system which has a 1 : 1 configuration
(external device-1 to PC CPU-1, as shown in Fig. 2.4).
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2. SYSTEM CONFIGURATION AND
AVAILABLE FUNCTIONS

(b) Interfaces used to set the no-protocol mode

Functions available when using external devices and PC CPUs

Interfaces for

Available Functions No-protocol Mode Remarks
RS-422 RS-232C
Send PC CPU to ‘ o 0™ Tq computers and
external device printers
. External device "
Receive to PC CPU (0] 0*1 From computers
*1: If full-duplex transmission is possible with the external device, data com-
munications in the no-protocol mode are possible with the system which has
the 1 : n configuration (external device-2 to PC CPUs, as shown in Fig. 2.4).
(c) Interface used to set the bidirectional mode
Functions available when using computers and PC CPUs
Interfaces for
Available Functions Bidirectional Mode Remarks
RS-422 RS-232C
Send PC CPU fo 0O*1 01 To computers
computer
Receive gzmputer toPC O0*1 0*1 From computers

*1: Data communications are possible only with the system which has a 1: 1
configuration (external device-1 to PC CPU-1, as shown in Fig. 2.4).

2-14
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A1SJ71UC24 A1SJ71C24 A1SCPU A2CCPU A2CCPU
. Applicable | AJT1UC24 |—o Tz Tprr Ry [ Ra [ PRF| C24-R2 c24 C24-PRF

AVAILABLE F

module

UNCTIONS Remarks o I ° I o 5] 5
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2.5 m: n Ratio of External Devices to PC CPUs

(1) The system configuration for a m : n (up to 32 stations) ratio of external devices

(such as a computer) to PC CPUs is shown in Fig. 2.5 below.

(Mode: [] to []) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

* Set all computer link modules
to the same protocol.

External device External device External device External device
(computer) (computer) (computer) (computer)
i s
v 1 B ] [
RS-232C interface RS-422 interface RS-422 interface RS-422 cable
RS-422 cable 5

e

RS-232C cable
(Mode: A, B, D)

Computer link modules Computer link modules

/
RS-422 cable \
{(Mode: 5, 6, 8) (Mode: 5, 6, 8)\ (Mode: 5, 6, 8) \

RS-232C interface

4
PC ﬂ— PC |:| PC D— PC |:|
CcPU CcPU cPU oo cPU
module ﬂ— module module 'D module
LT
ﬂ ge W

RS-422 interface RS-422 cable

4 /i
* /S e
RS-422 interfacs™ RS-422/Gable RS-422 interfdce.

Y
Maximum of 32 stations

POINTS

(1) This system configuration is intended for use with a system when either of
dedicated protocol 1, 2, or 4 is used, with the computer and the computer
link module all connected. In this system configuration, it is necessary to
connect the computer and computer link module via the RS-422 cable and
set the mode setting switch of the computer link module to [5], [6] or [8] in
order for all computers to link to each PC CPU.

When the mode setting switch is set to [A], [B] or [D], the computer can be
linked only to those computers connected to the interface that is set by the
main channel setting switch (refer to Section 4.2.2) in the dedicated
protocol (refer to Section 4.2.2, Section 11).
* In the figure above, when the main channel setting of the

leftmost computer link module is set to RS-422, the leftmost

computer can perform data communication with other computer,

but it cannot be linked to the leftmost PC CPU.

(2) When the mode setting is 5 to 8, the RS-232C interface can be used for
communications with a computer or a printer in a no-protocol/bidirectional
mode.

(3) To have the RS-232C communicate over a distance greater than 15 m
(49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the computer link module.

Fig. 2.5 System Configurations (V)

2-15



2. SYSTEM CONFIGURATION AND
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(2) The following tables list the functions available when the external devices (com-
puters) are linked with the PC CPU modules making an m : n configuration.

(a) The interface used to set dedicated protocols 1, 2, 4:

1) Functions available when using computers

Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Read/write o) o) )
Device memory Test (0] (0] Includl_ng .
extension devices
Monitor (0] (0]
o Read/write o) o)
Extgnsmn file Test o o
register
Monitor (0] (0]
Buffer memory
computer link Read/write o o
module of the
self —
Special function
module’s buffer Read/write (0] (0]
memory
Sequence/
microcomputer Read/write 0} 0}
program
Including
Comment Read/write (0] (0] extension
comments
Parameter Read/write (0] (0]
Remote
PC CPU RUN/STOP o o
CPU type read (0] (0] .
Input signal (X)
Global ON/OFF (0] (0]
Loopback test Tran_sm|SS|on of (0] (0]
received data
* If full-duplex transmission is possible with the computer, data communications in the
dedicated protocol mode are possible with the RS-232C interface.
2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Remarks
RS-422 RS-232C
Data
On-demand transmission to X X —
computers
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AVAILABLE FUNCTIONS

(b) Interfaces used to set the no-protocol mode (Mode: for stations set to 5, 6,
or 8)
Functions available when using external devices and the PC CPU
Interfaces for
Available Functions No-protocol Mode Remarks
RS-422 RS-232C
Send PC CPU to ‘ . 0™ Tq computers and
external device printers
. External device .
Receive to PC CPU — 0*1 From computers
*1: Data communications are possible only with the 1:1 ratio connection of external devices
to PC CPUs.
(c) Interfaces used to set the bidirectional mode (Mode: for stations set to 5, 6,
or 8)
Functions available when using computers and the PC CPU
Interfaces for
Available Functions Bidirectional Mode Remarks
RS-422 RS-232C
Send PC CPU to — 0*1 To computers
computer
Receive ggﬂputer toPC — 0*1 From computers

*1:

Data communications are possible only with the 1 : 1 ratio connection of computers to

PC CPUs.
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2. SYSTEM CONFIGURATION AND
AVAILABLE FUNCTIONS

Function Computer fink function

ATSITIUC2A ATSI71C24 ATSCPU

AITIUC24 | T Ra | PRE| R2 [ R4 [PRE] C24R2 2 -
[ 0 oo ofolo x o1 ©
No allowed
XIY link

MELSEC-A

Applicable
module

Remarks Multidrop connection

2.6 System Configuration for Data Link System and Network System

2.6.1 Inthe case of MELSECNET(Il) and MELSECNET/B
By installing the computer link module onto the PC CPU that is connected by the
data link system, it is possible to access a PC CPU of other station on the
MELSECNET(ll) and MELSECNET/B from the computer in the dedicated protocol
(on-demand function cannot be used from other station’s PC CPU).
However, AOJ2CPUP23/R23 and A0J2P25/R25 cannot be accessed.
Computer
Master station Iil
(M) ]
PC MELSECNET(Il)
CPU
module [I
Computer
Lo
Remote , PC
station 3 m‘;::e Computer cPy EI‘
(R3) module
] S
K Local station 1
PC (L1)
cPU I':‘I Link
module module MELSECNET(ll)
( Local station 2, Computer
Local . third-tier master station oc L]
oca (L2/m)
tation 3 CPU CPU -
sa module |:| module H

(13)

Remote station 2
(r2 station)

L

Local station 1

(1)

)

Link

Range of accessible PC CPU ....

Stations capable of installing
computer link module

module

Even if either tier as shown above is MELSECNET/B, there
are similar accessible stations.

Capable of installing on the master/local stations, but incapable
of installing on the remote 1/O station.

C(i:::g:tti?\; Accessible Stations From Computer

Station M L L2/m RS " 2 ® O.oeeeee All devices can be accessed by specifying the PC
M o o o : X X X number (station number) of the PC in question.
L1 o) o X X X X F e Special function module buffer memory can be ac-
L2/m 0 X 0 X 0 * 0 cessed by specifying the PC number (station number)
" X X o X o X X of the PC in question.

O: Accessible X: Not accessible

Fig. 2.6 System Configurations (VI)
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Function Computer Tk function
) ATSITIUC2A ATSITIC24 ATSCPU | A2CCPU | AZCCPU
2. SYSTEM CONFIGURATION AND ronete | wrivcas | e e L P o] S | MERTY [ RN
- 0 0 [ 0 [ ) 0 X 0 I 0
No allowed
AVAILABLE FUNCTIONS

MELSEC-A

2.6.2 Inthe case of MELSECNET/10
By installing the computer link module onto the PC CPU that is connected by the
network system, it is also possible to access a PC CPU of other station on the
MELSECNET/10 from the computer in the dedicated protocol (on-demand function

(In case of PC-to-PC network)

cannot be used from other station’s PC CPU).

o To access other station, it is necessary to have various
parameter settings and network registered * (refer to Section 5.15).

* When a station is AnUCPU on the MELSECNET/10

O: Accessible X: Not accessible

[ MELSECNET/10
PC-to-PC net-

L Work

Mp station
... Control station

Ns station
... Normal station
(AnUCPU)

N station
... Normal station

AnU

(CPU excluding
(AnAJANNCPU)

[MELSECNET(Il)
M station
... Master station

L station
... Local station

R station
... Remote station

O... Accessible
station

|

]

MELSECNET/10 two—tier system

“ Computer rcompu(_er Accessigl:mstzt'i;ns From
Station 1Mp1 1Ns2 1N3 1Ns4
Two- 1Mp1 o o o o
t. N3 o X o X
ier 1Ns4 o o o o
SyStem G t O......All devices can be accessed by
omputer specifying the PC number (station
number) of the PC in question.
Computer
MELSECNET/10 multi—tier system
'} Computer ‘ Computer Accessible Stations From Computer
/ Station Mp1 1N2 &?‘l INs4 | 2N2 | 2Ns3 | 2Ns4
< @ 1Mp1 o o o o o o o
1N2 o o X X X X X
1Ns3/2Mp1 o o o o o o o
MELSECNET/10 2N2 X X o X o X X
(Network No.1) 2Ns3 o o o o o o o
O......All devices can be accessed by
specifying the PC number (station
‘ 1Ns4 ‘ ‘ 1Ns3 ‘ 2Mp1 ‘ ‘ 2N2 ‘ ‘Computer ‘ number) of the PC in question.
MELSECNET/10
(Network No.1)
[ 2Ns4 | [ 2Ns3 <> Compuer |
MELSECNET/10 and MELSECNET(ll) mixing system
> compuer ‘ Computer Accessible Stations From Computer
Station INst | N2 “:;3’ mps | L1 L2 L3 R4
MU't" 1Ns1 o o e} o X X X X
. MELSECNET/10 <—> Comouter | [ 1Ns3m o o o o o o o -
tier (Network No.1)
1Mp4 o o o e} X X X X
system L1 X X o X o X X X
@ O......All devices can be accessed by
specifying the PC number (station
@ number) of the PC in question.
Freeen Special function module buffer memory can
be accessed by specifying the PC number
(station number) of the PC in question.
¢ In case an intermediate station is AnA or AnNCPU:
Mp1 ‘ Computer ‘ Computer Accessible Stations From Computer
Station Mp1 | 1Ns2 ‘xl” Ns4 | L1 L2 L3 R4
1Mp1 o 0 o 0 X X X X
MELSECNET/10 1Ns3/M o X o X o o o .
(Network No.1) INsd o o o o X X X X
L1 X X o X o X X X

1Ns4 O......All devices can be accessed by
specifying the PC number (station

O <——» | Computer
(12
number) of the PC in question.
e Special function module buffer memory can
@ be accessed by specifying the PC number

(station number) of the PC in question.

Fig. 2.7 System Configurations (VII)
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Function Computer link function
2. SYSTEM CONFIGURATION AND e [ R Lo | T | G
[ ) 0[O0 lo o ) o
AVAILABLE FUNCTIONS NS | comnton
(In case of remote I/O network) O: Accessible X: Not accessible
MELSECNET/10 two—tier system
rComput_er Accessigl::;:tti:ps From
Station M= 1R1 1R2 1R3
1M= o *
_ MELSECNET/10 1R1 o X X
;I,-WO (Network No.1) e 5 X - "
ler
O......All devices can be accessed by
SyStem specifying the PC number (station
<—> number) of the PC in question.
Fend Special function module buffer memory can
be accessed by specifying the PC number
MELSECNET/10 R »| Computer (station number) of the PC in question.
PC-to-PC net- g
Work
MELSECNET/10 multi—tier system
Mp station ‘} Computer ‘ Computer Accessible Stations From Computer
¢ )
... Control station / Station Mp1 N2 12NM531 INs4 | 2R1 2R2 | 2R3
1Mp1 o o o o
) 1Mp1 <—> N2 o o x x x x x
Ns station 1Ns3/2Ms o o o o B B B
. 2R1 o o o X X X
... Normal station MELSECNET/0 prvs 5 5 5 5 X . X
(AnUCPU) (Network No.1) O......All devices can be accessed by
specifying the PC number (station
number) of the PC in question.
N station ‘ 1Ns4 ‘ ‘ 1Ns3 ‘ 2Mr ‘ ‘ 2R1 “_" Comp“ter‘ *.......Special function module buffer memory can
. be accessed by specifying the PC number
... Normal station (station number) of the PC in question.
MELSECNET/10
(Network No.2)
CPU excluding
AnU ‘ 2R3 ‘ ‘ 2R2 ‘4—»‘ Computer
(AnA/ANNCPU)
TMELSECNET/10 MELSECNET/10 and MELSECNET(Il) composite system
Remote 1/O net- < '} Computer ‘ Computer Accessible Stations From Computer
work station | 1Nst | 1Nz | "Ne3 | 14| 2R | 2R2 | 2R3 L1 | L2 | L3 | R4
- Ns1 o [o] o o x [ x[xTx
| MELSECNET/0 O e | o o DRI
i station e e e P PR
. (n T
... Master station ‘1Mp4 ‘ MR ‘ ‘ 1Ns3 ‘ M ‘ i?z i 2 g i i - i (); i i i
(AnUCPU)
O......All devices can be accessed by
Muiti- specifying the PC number (station
R station . number) of the PC in question.
. tier Fed Special function module buffer memory can
... Remote station system be accessed by specifying the PC number
[MELSECNET(ll) ] < > (station number) of the PC in question.
; MELSECNET/10
M station (Network No.2)
... Master station
[ 2rs | [ 2re j«——>[compuer]
L station
... Local station < ‘} Computer ‘ Computer Accessible Stations From Computer
Station | 1Mp1 | 1Ns2 1,’,‘; 1,;';‘: 2R1 | 2R2 | 2R3 [ L1 | L2 | L3 | Ra
R station ) P | e S e o SR A £
... Remote station (Network No.1) 1Mp4/2Mr o o o o . B B X | x| x| x
MERS(H:)CNET 2R1 ] o o o X X X X X X
2R2 o o o e} X * X X X X X
O... Accessible ‘ 1Ns4 ‘ 2Mr ‘ ‘ N3 ‘ M ‘ L1 X X o X X X x o[ x| x]x
station O......All devices can be accessed by
specifying the PC number (station
number) of the PC in question.
....... Special function module buffer memory can
be accessed by specifying the PC number
< > (station number) of the PC in question.
Computer
MELSECNET/10
(Network No.2)
I oy D

Fig. 2.7 System Configurations (VIII)



2. SYSTEM CONFIGURATION AND
AVAILABLE FUNCTIONS

2.7 Applicable PC CPU Modules and Number of Computer Link Modules

(1) The installable PC module and the number of installable PC modules are shown
when the computer link function and printer function of the computer link
module are used.

Station where . Number of Modules
Module(s) Mounted Applicable Module Mountable Remarks

AQJ2H When using the A18S series, the A series special function
A1, AIN module, or the GOT series, the mountable number of
A1S(-S1), A18J modules is the total including the number of these
A1SH, A1SJH special function modules and the number of connected
A2(-S1) modules.
A2N(-S1) 2 o A1SJ71UC24-R2 - o A1SJ71C24-R2
A25(-S1) o A18J71UC24-R4 o A1SJ71C24-R4
A2SH(-S1) o A1SJ71UC24-PRF o A1SJ71C24-PRF
A3, A3N o A1SD51S
A3H, A3M o A1SJ71E71-B2/B5(-S3)
A73 e AD51(-83) ¢ AD51H(-S3)
A2A(-S1) o AD51FD(-S3)
A3A o AD57G(-S3) .

CPU Module - A2U(-S1) e AJ71C21(-S1) (BASIC program mode only)
A3U 6 o AJ71C23(-S3)
AdU o AJ71UC24 o AJ71C24(-S3/-56/5S8)
A2AS(-S1) o AJ71PA1
A2USH-S1 o AJ7T1E71(-S3)

* A0J2C214-S1

A1SCPUC24-R2 1 » GOT series (only in bus connection)
A52G
Q2AS(-S1)
QSASH(-S1)
Q2A(-81) 6
Q3A
Q4A, Q4AR
Q (A mode)
AJ72LP25 (G)
AJ72BR15
AJ72LR25

MELSECNET/10 AJ72QLP25 (G)

(Remote Station) AJ72QBR15 2
AJ72QLR25
A1SJ72QLP25
A1SJ72QBR15
A1SJ72QLR25

* The computer link module cannot be installed for use on the remote stations of the
MELSECNET(Il} and MELSECNET/B.

(2) When the following modules are used as multidrop link modules, they are not
included in the restrictions on the mountable number of modules indicated
above. Two or more can be mounted, provided the number of I/0O points of the
PC CPU module is not exceeded.

o AJ71UC24

e A1SJ71UC24-R4, A1SJ71C24-R4
e A0J2C214-S1



2. SYSTEM CONFIGURATION AND
AVAILABLE FUNCTIONS

(3) Accessible Programmable Controllers

The programmable controllers at other stations that can be accessed via a
station where a computer link module is mounted are indicated here.

In each case, in addition to the PC CPU modules indicated, modules that also
have a MELSECNET link function can also be accessed.

Example: In the case of ABACPU, access to ASACPU21 and ASBACPUR21 is
also possible.

1) PC CPU

The PC CPUs that can be accessed from an external device are
indicated here, including access via a data link system or network
system.

Execute access as described in Section 2 and Section 5.

A0J2H A1 AN A18(S1) A1SJ A1SH A1SJH
pccpu [A261)  AN(S1)  A2A(S1)  A2U(S1) A2S(S1) A2SH(S1) A2AS(S1)
Module A2USH-81 A2C A2CJ A3 A3N A3A A3U

A4U Q2A(S1) Q3A Q4A Q4AR - Q2AS(S1) Q2ASH(S1)

Q(A mode)

2) Remote stations

The remote stations that can be accessed from an external device
via a data link system or network system are indicated below.
Access is possible to the buffer memories of special function
modules at remote stations connected to the following models of
link module.

AJ720Q1P25(G) AJ72QBR15 AJ72QLR25 A1SJ72QLP25  A1SJ72QBR15
A1SJ72QLR25 AJ72LP25(GE) AJ72BR15 AJ72L R25

MELSECNET(ll) | AJ72P25 AJ72R25
MELSECNET/B | AJ72T25B A1SJ72T258

MELSECNET/10




3. SPECIFICATIONS

3. SPECIFICATIONS

MELSEC-A

This section gives the transmission specifications of computer link function, data
communicating function of each mode, interface specifications of computer link

module.

Manual (Hardware) of the computer link module used.
For general specifications, refer to the user's manual for the CPU module used.

3.1 Transmission Specifications

For the specification of each computer link module, refer to the User's

This section describes the transmission specifications of computer link module.

Table 3.1 Transmission Specifications

Item

Specifications

Interface

Conform to RS-232C.

Conform to RS-422 or RS-485.

Communication method

Dedicated protocol

Half-duplex communication method *1

No-protocol/bidirectional

RS-232C

No-protocol/bidirectional Full-/half-duplex (buffer memory setting)

Dedicated protocol Half-duplex communication method *1
RS- 1:1 connection Eg:]:gwtﬂi?;tion method
422/485

1:n, m:n connection

Half-duplex
communication method

Synchronous system

Asynchronous system

Transmission speed

300, 600, 1200, 2400, 4800, 9600, 19200 BPS (switch selected)

Start bit 1
Data bit 7or8 To be sent from bit 0
Data format
Parity bit 1 or none Vertical Selectable
Stop bit lor2 —

Access cycle

Therefore, access cycle is 1 scan time.

Each request is processed in the END processing of the sequence program.

Error detection

Parity check present (odd/even)/absent

Sum check present/absent

DTR/DSR (ER/DR) control

Present /Absent (RS-232C only)

DC1/DC3, DC2/DC4 control

Present /Absent

Capable of either control

System configuration
(External device: PC CPU)

Dedicated protocol

1:1,1:n,m:n*2

No-protocol

1:1,1:n*2

Bidirectional

1:1




3. SPECIFICATIONS

MELSEC-A

Item

Specifications

Transmission distance

Up to 15 m (49.2 ft) for RS-232C

Up to 500 m (1640.5 ft) for RS-422/485

Current consumption

AJ71UC24
A1SJ71UC24-R2/R4/PRF
A1SJ71C24-R2/R4/PRF
A1SCPUC24-R2
A2CCPUC24(PRF)

:0.3A
:0.1/0.1/0.1A
:0.1/0.1/0.1A
: 0.56A

=)

EEPROM writing
frequency

Max. 100,000 cycles to a single area (EEPROM can be used with the printer function.)

Number of occupying 1/0Os

32 *3

Weight

AJ71UC24
A1SJ71UC24-R2/R4/PRF
A1SJ71C24-R2/R4/PRF
A1SCPUC24-R2
A2CCPUC24(PRF)

£ 0.63 [1.39] kg [Ib]
- 0.22 [0.48]/0.25 [0.55)/0.22 [0.48] kg [Ib]
: 0.22 [0.48]/0.25 [0.55)/0.22 [0.48] kg [Ib]
£ 0.41[0.9] kg [1b]

- 1.4[3.08] (1.4) [3.08] kg [Ib]

Recommended RS-232C
to RS-422 converter
(For 1:1 connection)

EL-LINE-Il *4

*1: If the on-demand function is used, only full-duplex communications is available when
full-duplex communications is enabled.

*2: "n"for 1:nratio is up to 32. Total of "m" and "n" for m:n ratio is up to 32.

*3: Set the special function modules to have 32 inputs/outputs when the 1/O allocation is set.
When using AnA/AnUCPU dedicated commands for computer link module, set the module

model name indicated at the POINT in Section 6.4.2 (2).
*4 : EL-LINE-Il cannot be used for 1:n or m:n of line configuration.



Function Computer fink function

ATSITIUCZ4 ATSITIC24 AISCPU | A2CCPU | A2CCPU
Applicable | AJTIUC24 | —mo =" a e T3 [ -Ra [ -PRF| C24R2 C24 C24-PRF

dul
module ) 610 o[ a Al sl o0 [ &~ 1 =&
. Remarks T I [For applicability, refer to the description on each command in Section 5
MELSEC-A

3.2 Data Communications Functions

The tables below list the data communications functions available when an external
device and a PC CPU are connected by a computer link module.

3.21 List of functions and commands with dedicated protocols

The functions available using dedicated protocols 1 to 4 are listed in Tables 3.2, 3.3
and 3.4.

Usage of commands indicated in each Table differ depending on a combination of
PC CPU and computer link module.

e Table 3.2 ... ACPU common command capable of being used for a
combination with ACPU.

e Table 3.3 ... AnA/AnUCPU common command capable of being used for a
combination with AnACPU or AnUCPU.

e Table 3.4 ... AnUCPU dedicated command capable of being used for a
combination of AnUCPU.



3. SPECIFICATIONS

(1) Functions available with the ACPU common commands

MELSEC-A

Table 3.2 Functions List When Using a Dedicated Protocol (corresponding to ACPU)

Command
Number of
Description Points
Sym- ASClI P Processed per
bol Code Communication
Function
Blt_ BR 42H, 52H Rea_ds bit devices (such as X, Y, M) in units of 1 256 points
units device.
Batch Reads bit devices (such as X, Y, M) in units of 16 32 words
read devices. 512 points
Word | R | 57H, 52H (512 points)
units Reads word devices (such as D, R, T, C) in units of 1 .
) 64 points
device.
Blt_ BW 42H, 57H Wr|t_es bit devices (such as X, Y, M) in units of 1 160 points
units device.
Batch Writes bit devices (such as X, Y, M) in units of 16 10 words
write devices. 160 points
Word WW | 57H, 57H (160 points)
units Writes word devices (such as D, R, T, C) in units of 1 .
) 64 points
device.
Bit Specifies bit devices (such as X, Y, M) and device
units BT 42H, 54H number in units of 1 device at random and 20 points
Device sets/resets the device.
memory Test Specifies bit devices (such as X, Y, M) and device
*5 . ) . 10 words
(random number in units of 16 devices at random and .
. . (160 points)
write) Word sets/resets the device.
. WT 57H, 54H
units Specifies word devices (such as D, R, T, C) and
device number in units of 1device at random and 10 points
sets/resets the device.
Blt. BM 42H. 4DH Sgts bit dewcgs to be monitored (such as X, Y, M) in 40 points *1
. units units of 1 device.
Monitor
data Sets bit devices to be monitored (such as X, Y, M) in 20 words *1
resist- units of 16 devices. 320 points
oton | Word | wm | 57H, 4DH : _ ( )
units Sets word devices to be monitored (such as D, R, T, .
) . . 20 points
C) in units of 1 device.
Bit MB | 4DH, 42H
. units Reads data from devices for which device data
Monitor - ) —
Word N ADH. 4EH registration has been made.
units ’
Batch read ER 45H, 52H Regds extension file registers (R) in units of 1 64 points
register.
Batch write EW 45H, 57H Wr|_tes extension file registers (R) in units of 1 64 points
register.
Extension Test Specifies the extension file registers (R) in units of 1
file . ET 45H, 54H register using block or device number and makes a 10 points
. (random write) .
register random write.
Momtor _data EM 45H. 4DH Sets the e_xtensm_)n f||§ registers _(R) device numbers 20 points
registration to be monitored in units of 1 register.
Monitor ME 4DH, 45H Momtors_ the extension file register after monitor data .
registration.




MELSEC-A

PC CPUs with Which the Command Can be Executed PC CPU State
A3 QLP25 During RUN
A3N Reference
A1SSD| poi | AL st | azut) | 225 | AR WSO [ A | ana | 1| 0 | Duing | . Section
A1S AIN | mas(st) | aaasist) | 4928 gy | mu | AT3 | g | R2s | aeris | STOP e s | D
(s1) BR15
5.7.2
(0] (0] X O (0] (0] O
5.7.3
574
o o X (¢} o o X
575
5.7.6
(0] (0] X O (0] (0] X
57.7
(0] (0] X O (0] (0] O
5.7.8
o o X (¢} o o (¢}
(0] (0] X (0] X X X (0] (0] O 584
(0] (0] X (0] X X X (0] (0] X 5.8.5
(0] (0] X (0] X X X (0] (0] X 5.8.8
o o X o X X X o o (¢}
5.8.9
(0] (0] X (0] X X X (0] (0] O




3. SPECIFICATIONS

Table 3.2 Functions List When Using a Dedicated Protocol (Continued)

MELSEC-A

Command Number of
Points
Svm- ASCII Description Processgd p.er
g’ | Cod Communication
[ ode
Function
Reads data from
Batch read CR | 43H, 52H the computer Also usable for
link module communications
Buffer buffer memory. between the sequence 64 words
memory Writes data to program and the (128 bytes)
. the computer external devices when a
Batch write cw 43H, 57H link mod‘;le multidrop link is made.
buffer memory.
) Reads the contents of the special function
z‘;i%'g:] Batch read R 54H, 52H module buffer memory. 64 words
module Batch write w | 5an 57 | Wiites data to the special function module (128 bytes)
’ buffer memory.
%ges’retth\?;ue Reads main sequence programs. 64 steps
Main MR | 4DH, 52H - -
T/C set value Reads T/C set values used in main 64 points
Batch sequence programs. p
read
%gzretth\?;ue Reads subsequence programs. 64 steps
Sub SR 53H, 52H -
T/C set value E;agc::r:/sC set values used in subsequence 64 points
_(I_)/tgesretth\?;ue Reads main sequence programs. 64 steps
Main
T/C set value Reads T/C set values used in main 64 points
sequence programs.
_(I_)/tgesretth\?;ue Reads subsequence program 1. 64 steps
Sub 1 -
T/C set value Erecz)zdrzn'l]'lf set values used in subsequence 64 points
Bateh XR | 58H, 52H :
_(I?/tgesretth\?;ue Reads subsequence program 2. 64 steps
Sub 2
T/C set value Reads T/C set values used in subsequence 64 points
Sequence program 2. p
Program
° %ges’retth\?;ue Reads subsequence program 3. 64 steps
Sub 3 -
T/C set value Sre:)agc::r;l'/?())- set values used in subsequence 64 points
%gzretth;:lue Writes main sequence programs. 64 steps
Main MW | 4DH, 57H - - -
T/C set value Writes T/C set values used in main 64 points
Batch sequence programs.
write Other than Wit b 64
T/C set value rites subsequence programs. steps
Sub SwW 53H, 57H - -
T/C set value Writes T/C set values used in subsequence 64 points
programs.
_(I_)/tgesretth\?;ue Writes main sequence programs. 64 steps
Main
Batch T/C set value \s/\é:tL?eSn-[:/eCpsi’gtg\r/:rlrL::S used in main 64 points
atc .
. XwW 58H, 57H
write Other than Wi b ; 64
T/C set value rites subsequence program 1. steps
Sub1 - -
T/C set value Writes T/C set values used in subsequence 64 points
program 1.
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PC CPUs with Which the Command Can be Executed PC CPU State
A3 During RUN
A1S(S1) A1 | RSN 1 A2AGST) | poc »G?;'NH A3A | A3H P25 ?_';2255 During Rgf:crtfgrcne
A0J2H A2N(S1) | A2U(S1) A3U | A3M | aQnA | / / i i
A1S AN | os(st) | Azas(st) | A526 [A0H| aau | a73 " | Ros | qBris | STOP | e | e
s1) BR15
59.2
(0] (0] (0] 0 (0] (0] O
5.9.3
(0] X 0 0 (0] (0] 0 5.10.3
(0] X (6] (6] (0] (0] X 5.10.4
(0] X X X (0] (0] (6]
X (6] X X X (0] (0] (6]
(0] X X X (0] (0] (6]
X 0 X X X (0] (0] 0
X g X X X X (0] (0] 0 5.12.4
(0] X X X (0] 0*3 X
(0] X X X (0] (0] X
X (6] X X X (0] 0*3 X
X 0 X X X (0] (0] X
(0] X X X (0] 0O *3 X
(0] X X X (0] (0] X
X (0] X X X (0] 0O *3 X
X (0] X X X (0] (0] X
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Table 3.2 Functions List When Using a Dedicated Protocol (Continued)

MELSEC-A

Command
Number of
Description Points
Sym- ASCIl P Processed per
bol Code Communication
Function
Other than .
T/C set value Writes subsequence program 2. 64 steps
Sub 2 - -
T/C set value \é\:g;z;/(z) set values used in subsequence 64 points
Sequence Ba_tch XW 58H, 57H .
Program write Other than Writ b 3 64 st
. T/C set value rites subsequence program 3. steps
u
T/C set value Writes T/C set values used in subsequence 64 points
program 3.
Main UR 55H, 52H | Reads main microcomputer programs.
Mi Batch read
icro Sub VR | 56H, 52H | Reads submicrocomputer programs.
computer - - — 128 bytes
program ) Main uw 55H, 57H | Writes main microcomputer programs.
Batch write
Sun VW 56H, 57H | Writes submicrocomputer programs.
Batch read KR 4BH, 52H | Reads comment data.
Comment 128 bytes
Batch write KW 4BH, 57H | Writes comment data.
Batch read PR 50H, 52H | Reads parameters from PC CPU. 128 bt
es
Parameter | Batch write PW 50H, 57H | Writes parameters to PC CPU. y
*4
Analysis request PS 50H, 53H Cau_ses PC CPU to acknowledge and check .
rewritten parameters.
Remote RUN RR 52H, 52H | Request remote run of PC CPU.
Remote STOP RS 52H, 53H | Request remote stop of PC CPU.
PC CPU CPU type read PC 50H, 43H igads the type of PC CPU: A1N, A2N, A3N, _
Mod_el code/model name PU 50H, 55H Model name of PC CPU is read by model
reading name and model code.
Turns ON and OFF the global signal of the
Global GW 47H, 57H | computer link module loaded in each PC 1 point
CPU system.
Data length
Send request is initiated by a PC CPU. specified in the
On-demand — ; ) . ) sequence
(Available in a 1:1 ratio system.)
program. (Max.
3296 words)
Loopback test o 54H, 54H Echoes unchanged characters back to the 254 characters
computer.
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PC CPUs with Which the Command Can be Executed PC CPU State
A3 QLP25 During RUN
A3N Reference
A2s1) | A2A(S1) AtsH | A3A | A3H P25 | LP25 . ;
MSSN| pguan | A1 | manst) | mzugst) | A2C A3U | A3M | anA | / / During i ; Section
A1SJ AN | os(st) | Azas(st) | AS2G |ATSIHN Sy | a3 | | Res | aeris | STOP | Wite | write
s1) BR15
X o2 | X X X X (0] 0*3 X
X o2 | X X X X (0] (6] X
5.12.4
X o2 | X X X X (0] 0*3 X
X 02| X X X X 0} 0} X
(6]
» X (6] X (0] X X X (0] (0] (6]
5.12.5
O
» X o} X 0} X X X 0} 0*3 X
0} X X X 0} 0} o
5.12.6
(0] X X X (0] (0] X
0} X X X 0} 0} o
(0] X X X (0] X X 5123
0} X X X 0} X X
0} 0} X X 0} 0} o}
511.2
0} 0} X X 0} 0} o}
0} 0} o O 0} 0} o
5.11.3
0} X X X 0} 0} o
(0] X X X (0] (0] (6] 5.13
(0] X X X — (0] (0] 5.14
— — | = — 0} 0} o} 5.16
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*1: When the CPU modules other than A3H, AnA, and AnU are used, devices X
(input) are allocated with 2 inputs per device.
To include devices X in designated devices, set as follows:
((number of designated X devices x 2) + number of other designated devices) <
number of devices able to be processed in one communication
If only devices X are designated, the number of inputs usable for one
communications time is half the value mentioned in the table.

*2: Reading/writing subprogram 2 or 3 is effective only for A4UCPU.

*3: Writing during a program RUN may be carried out if all the following conditions
are met:
(This is different from the write during PC RUN with a MELSEC-A series
peripheral device (e.g., A6GPP).)

(a) The PC CPU is type A3, A3N, A3H, A3M, A73, A3A, A3U, A4U, or A7TLMS-
F.
(In case of subprogram 2 or 3, AAUCPU is used.)

(b) The program is not the currently running program.
(includes subprograms called by the currently running main program)

(c) The PC CPU special relay is in the following states:

1) M9050 (signal flow exchange contact)................ OFF (A3CPU only)
2) M9051 (CHG instruction disable)............cc.cc....... ON

*4: Parameter capacity of AnUCPU is 3k bytes plus parameter for MELSECNET/10
(max. 24k bytes).

3-10
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MELSEC-A

*5: QnACPU can be accessed within the device range of AnACPU and to the
devices of which names exist in AnACPU. (Excluding those specified below)

To those devices shown below, access cannot be made from the mating
devices.

¢ Devices increased additionally by QnACPU

o Latch relay (L) and step relay (S)

* For QnACPU, latch relay (L) and step relay (S) are different from internal
relays (M). Even when either of them is specified, access is made to the
internal relays.

o File register (R)

Accessible Devices in QnACPU ... when the Parameter Setting is Set to Default
Device No. . . Device No. . .
Category Device (Specified DemmallHexad(_emmal Category Device (Specified DemmallHexadt_emmal
Representation Representation
Range) Range)
Input relay X0 to x7FF | Hexadecimal Contact TS0 to TS2047
representation
Output relay YO to Y7FF Timer {0 TCO to TC2047
Decimal representation
Internal relay MO to M8191 Internal Present value | TNO to TN2047
user
Internal  |Link relay B0 to BFFF |/ {exadecimal devices Contact CS0 to CS1023
representation . .
user Counter Decimal representation
devices |Annunciator FO to F2047 Coil CCO0 to CC1023
Decimal representation
Data register DO to 6143 Present value | CNO to CN1023
Spegcial relay ™ M9000 to M9255
Hexadecimal Internal 2
Link register WO to WFFF ) system  |Special register D9000 to D9255
representation devices

**1 1f M9000 to M9255 are specified, SM1000 to SM1255 are accessed.
**2 1f D9000 to D9255 are specified, SD1000 to SD1255 are accessed.

POINT

When the following functions are used to access AnACPU or AnUCPU, use

those commands indicated in Table 3.3.

(When the computer link module other than AJ71UC24 is used, AnACPU or

AnUCPU can be accessed via data link system/network system or multidrop

connection.)

e Batch read/write, test, monitor data registration, and monitor of device
memory

o Batch read/write of extension file registers by designating device numbers
(continuous numbers)

o Batch read/write of extension comments

When ACPU common commands are used, available functions and devices to

be specified are restricted to the same range as ASHCPU.

Therefore, the extended devices of ANACPU or AnUCPU cannot be accessed.

3-11
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(2) Functions available with the AnA/AnUCPU common commands
Table 3.3 Functions List When Using a Dedicated Protocol (corresponding to AnA/AnUCPU)

Command PC CPU State
Number of Refer-
Points During RUN ence
Sym- | AsClII Description Processed During | write | Write Sec-
bol | Code perCom- | STOP | Ep. | Dis- | ¢
. munication fon
Function abled | abled
Bit 4AH, | Reads bit devices (such as X, .
units JR 52H | Y, M) in units of 1 device. 256 points 5.7.2
Batch Reads bit devices (such as X, 32 words o o o
read Word arR 51H, | Y, M)in units of 16 devices. (512 points) 573
units 52H | Reads word devices (such as 64 volnts o
D, R, T, C) in units of 1 device. P
Bit 4AH, | Writes bit devices (such as X, .
units w 57H | Y, M) in units of 1 device. 160 points 574
Batch Writes bit devices (such as X, 10 words o o X
write Word aw 51H, | Y. M)in units of 16 devices. (160 points) 575
units 57H | writes word devices (such as 64 points o
D, R, T, C) in units of 1 device. P
Specifies bit devices (such as
Bit 4AH, | X, Y, M) and device number in .
units JT 54H units of 1 device at random 20 points 576
and sets/ resets the device.
Specifies bit devices (such as
. Test X, 'Y, M) and device number in 10 words
Device | (random units of 16 devices at random (160 points) o o X
memory | write) and sets/resets the device.
Word QT 51H, — - 577
units 54H | Specifies word devices (such e
as D, R, T, C) and device
number in units of 1 device at 10 points
random and sets/resets the
device.
. Sets bit devices to be
Erl:its JM ig: monitored (such as X, Y, M) in | 40 points
units of 1 device.
(I;/Iaotgnor Sets bit devices to be 20 words
: monitored (such as X, Y, M) in . (0] (0] (6]
regist- units of 16 devices (320 points)
ration Word Qam 51H, :
units 4DH | sets word devices to be 578
monitored (such as D, R, T, C) | 20 points
in units of 1 device.
Bit MJ 4DH, .
_ units 4AH | Reads data from devices for
Monitor which device data has been — (0] (0] (@]
Word MQ 4DH, | registered.
units 51H
Reads data in units of 1 device
. by designating the device
g;zd x\é?t? NR 45’;: numbers continuously 64 points (0] (0] (0] 5.8.6
regardless of the extension file
Exten- register block numbers.
sion file - - - -
register \éVrl(ties _datat in utr;ltstf 1 device
. y designating the device
V?/L:?:t X\rc?t"sd NW 455: numbers continuously 64 points 0} o} X 5.8.7
regardless of the extension file
register block numbers.
Exten- Batch read DR A;Aé: c}?eads the extension comment o o o
sion ata.
com- 2 Writes the extens! ; 128 bytes 5.12.7
. , rites the extension commen
ment Batch write DW 57H data. (0] (0] X

3-12
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POINT

AnA/AnUCPU common commands can be used when accessing AnACPU,
AnUCPU or QnACPU, and the entire device range (for QnACPU, refer to (I)
*5) of each device memory can be accessed.

(If using a computer link module other than AJ71UC24, it is possible to access
AnACPU and AnUCPU via a data link system or network system, or through a
multidrop connection.)

To use functions other than those indicated in Table 3.3, execute the
commands shown in Table 3.2.
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Function

Computer fin

functior

Applicable | AJ71UC24

module

A18J71UC24

A1SJ71C!

A2CCPU

R2 | R4

PRF | R2 | -R&

4 A1SCPU A2CCPU
-PRF C24-R2 C24 C24-PRF

[0 0O | O o) A A A [¢] | A | A
3 . S P E C I F I CATIO N S Remarks. | [For applicability, refer to the description on each command in Section 5.
(3) Alist of functions using AnUCPU dedicated command
Table 3.4 A List of Functions Using Dedicated Protocol (corresponding to AnUCPU)
Command Number of PC CPU State
o Points During RUN Refer-
Sym- | ASCII Description Processed | pyring ence
bol Code per Com- STOP Write Write Section
Function munication Enabled Disabled
Registers the name of
Network ZE 5AH, system, in which a station to 5153
registration 45H be accessed resides, or a o
network No.
Reads the network
registration data,
Network Nework | ,r | 5AH. | MELSECNET/0 or o o o 5 15.4
etwor regdout 52H | AnUCPU error code, system - T
name/network No. just
accessed.
Routing Reads the network
parameter 7T 5?4HI-’| reg|strat|onbd§ta, rotjtm?h t 5155
readout parameter being set to tha
accessed.

POINT

AnUCPU dedicated command can be used to access to A2UCPU(S1) or

A3UCPU or A4UCPU.

(When the computer link module other than AJ71UC24 is used, AnUCPU can
be accessed via data link system/network system or multidrop connection.)
For functions other than those listed in Table 3.4, use the commands as given

in Tables 3.2 and 3.3.
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3.2.2 List of functions in the no-protocol mode

Those functions capable of being carried out in the no-protocol mode are given in
Table 3.5.

Table 3.5 List of Functions in the No-protocol Mode

Number of PC CPU State
Points .
:‘::: Description Processed During During RUN R;::?:::e
per Commu- | sToOP Write Write

Function nication Enabled | Disabled
Send (PC A PC CPU uses the TO instruction to 127 words
CPU > output data written to a computer link (default value).
external - module buffer memory area in unchanged | Can be
device) code to an external device. changed with

i ; - buffer size X o o Section 6
Receive A PC CPU uses the FROM instruction to . f
(External read from a computer link module buffer séettlr_'ng (referto
device — - memory which was transmitted from an 69202?2")1) @)
PC CPU) external device. *1 - '

*1 : Either the end code (for receiving with variable data length) or the completion data length
(for receiving with fixed data length) can be selected as the timing signal for reading
received data to the sequence program.

Section 6.2.1 gives details.
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3.2.3 List of functions in the bidirectional mode

Those functions capable of being carried out in the bidirectional mode are given in

Table 3.6.
Table 3.6 List of Functions in the Bidirectional Mode
Number of PC CPU State
Points
:I::: Description Processed During During RUN R;f;r::::e
per Commu- | sTOP Write Write
Function nication Enabled | Disabled
A PC CPU uses the TO instruction to
output data written to a computer link
module buffer memory area in unchanged
Send (PC code to a computer.
CPU —» —_ When the computer link module receives
computer) the response message from a computer 127 words
after data send the computer link module (default value).
transmits a send completed signal to the Can be
sequence program. changed with .
. X (0] (0] Section 7
APC CPU uses the FROM instructionto | the buffer size :
read data from a computer link module setting (refer to
Receive buffer memory which was transmitted from | Sections
(Computer a computer. 7.2.6(2)(b)(c))
np —_ When the computer link module receives
- PC -
the data read completed signal from the
CPU) -
sequence program, the computer link
module transmits a response message for
the data receive to a computer.
POINT I
The no-protocol mode cannot be used together with the bidirectional mode.
Select and use either mode (by specifying the mode with the buffer memory
address 112H)
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3.3 Transmission Control Function

This function serves to control data communication by the computer link module
using the DC code (DC1/DC3, DC2//DC4) or DTR/DSR signal for data communi-
cation between computer link module and external devices.

(1) Appropriate interface subject to transmission control and mode capable of per-
forming transmission control

Transmission control function, appropriate interface, and modes of computer

link module capable of performing transmission control are as follows:

Lo Modes Capable of Performing
T’agi':t'rs;"’" Type of Appropriate Transmission Control Remarks
. Control Interface
Function No-protocol | Bidirectional | Dedicated
Protocol
DTR/DSR DTR cortrol | e o506 o — — RS-422 side
control DSR control 0 o) 0 is ignored.
DC1/DC3 o . _ "Either
send control DTR/DSR
DC1/DC3 When there control or DC
receive o) fo) fo) are two gode control
DC code control RS-232C ;:terfaces 1t‘or is zelect:d
e computer | and use
control DC2/DC4 RS-422 (o) (o) o) link module, (refer to
send control both are Section 9).
DC2/DC4 controlled.
receive o (o] o
control

O :Can be used (Transmission control is performed)
— : Notused

(2) Transmission control

(a) DTR/DSR control

When data communication is performed'with external devices using RS-
232C of the computer link module, DTR/DSR control serves to inform the
opponent device of possibility of data reception with the DTR(ER)/DSR(DR)
signal.

For communication via RS-422, DTR/DSR control is not performed.

When the computer link module is started up, DTR/DSR control is perform-
ed.
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(b) DC1/DC3 send control, DC1/DC3 receive control

When data communication is performed with external devices, DC1/DC3
send/receive control serves to notify the opponent device of possibility of
data reception by sending/receiving DC1 and/or DC3.

DC1 ... Control data to notify the opponent device that data reception is

allowed.
DC3 ... Control data to notify the opponent device that data reception is
not allowed.
(Example) ) Interrupt of Restart of
— send send — /
operation peration
External device ‘ Data Data \
Computer link module I DC3 DC1 )

(c) DC2/DC4 send control, DC2/DC4 receive control

When data communication is performed with external devices, DC2/DC4
send/receive control serves to notify the opponent device of range of
effective data, with "DC2" added prior to data to be sent/received and
"DC4" after the data.

DC2 ... Control data to notify the opponent device of beginning of effective

data.
DC4 ... Control data to notify the opponent device of end of effective data.

(Example)

External device IDca[ Data |DC4| pCc2| Data
Computer link module DC2 Data |DC4 }

POINT |

Transmission control method and DC code can be changed by a user accord-
ing to Section 9.
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3.4 Half-Duplex Communication Function

This function allows the computer link module to control the data communication by
using the RS and CD signals so that the computer link module and the external
device do not send data simultaneously to each other through the RS-232C
connection.

(1) System configurations and functions

The following figure shows (a) the system configurations of the external device
and the PC CPU that can do half-duplex communications, and (b) the functions
of the computer link module.

. No-protocol Mode/
Functions Dedicated Protocol Bidirectional Mode
System . .
Configurations c::':‘a aﬁ:?::::::iat::in::; athe Data Send from the PC CPU by Data Send and Data
(External Device : Computer the On-demand Function Receive
PC CPU) P
1:1 o (o} : 0
1:n X X X
0 : Usable x : Unusable
(2) Contents of the half-duplex communication control
The half-duplex communication is executed according to the setting of
"priority/non-priority at simultaneous send" and the status of RS and CD
signals of the computer link module.
Priority/non-priority at ....... Setting to continue (priority) or suspend
simultaneous send (non-priority) the send from the computer link
module when the computer link module and an
external device start sending simultaneously to
each other.
RSsignal ........ccoeeevinneee. This signal remains ON only when data is being
sent.
CDsignal ....c..coecinveninnenne While this is ON, data send does not start.
(Simultaneous send)
E o) Extemal device Data A |——> Data C I /
xample .
Computer link module Data B L>{atal (when non-prior- | 222

(Extemal device) o (oo ) | AToaas [ M\W) (ﬂ@
h N ﬁ

« @S Request to senE >’ ) j

/CD Receive carrier
"N detection

o . >
(Signal output direc-\R D Received data

tion)
POINT |

The computer link module is in the full-duplex communication mode when it is
started up. This can be switched to the half-duplex communication mode: if
necessary.

Follow Section 10 to switch to the half-duplex communication mode.

N

Data A Data C
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3.5 m:n Communication Function
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This function enables the data communications by connecting up to 32 stations
consisting of m computers and n computer link modules between the computer link
modules and the external devices through the RS-422 only or the RS-232C and RS-

422,

(1) System configuration and functions which can be used with the m:n communi-

cation

The system configuration of the computers and the PC CPUs which enables the
m:n communication and the computer link module functions available for
respective systems are given below.

No-protocol
. . Mode/
Functions Dedicated Protocol Bidirectional
Mode
System Data Communications
Configurations by a Command g;:,a: e:\:efg;: dt‘:';::‘% Data Send and
(External Device : Transmitted from the yFun ction Data Receive
PC CPU) Computer
m:n (0] "1 X X

o : Usable
x : Unusable
*1: Data communication by sending commands from a computer only is possible.

(2) Contents of the m:n communication

The computer to perform data communication with a PC CPU is decided among
the computers, so that data communication is performed between the computer
and the PC CPU.

After the data communication is completed, the next computer to perform data
communication with a PC CPU is decided. This process is repeated to perform
data communication between the computer and PC CPU.

Computer When pr:rfot?: ri";gw?tzta Computer Computer Computer
(station ;°|;'g"gpﬁa (station (station (station
number 80H) (stafion number 80H) number 81H) number 87H) number 88H)
4
(Station number OH) (Station number 1H) (Station number 2H) (Station number 15H)

cpPU c24 cPU Ca24 CPU C24 cPU C24

E Ei= [ |

Q.—
CPU :PCCPU

C24 : Computer link module
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POINTS I

(1) To enable a computer link between all computers and all PC CPUs in the

system configuration shown on the previous page, it is necessary to
connect the computers and the computer link modules with the RS-422
cables and to set the mode setting switch of the computer link module at
5", "6", or "8".
If the mode setting switch has been set at "A", "B", or "D", it is possible to
establish a computer link with dedicated protocol only with a computer
connected to the interface which has been set for the main channel (by
using the main channel setting switch (Section 4.2.2)).

(2) The wiring for the m:n communication is different from that for the 1:1 or
1:n communication. -

And, the m:n communication requires settings and rules which are
explained in Section 11.




Function Computer fink function

° ATSITIUCEE ATSITIC2 ATSCPU | AZCCFU | A2CCRU
Applicatle | AI71UC24 [y TRa T-pRF | Rz | -Ra | -PAF | C2¢R2 C24 | Co4PRF
5 ST ool T v o s T
Worea) swiching: Ver 7] Normal Swiching-ver. &
3 SPECIFICAI IONS temarks Forced switching: Ver, M| Forced swilching :Ver. K
.

3.6 Mode Switching Function

This function is used to switch mode of RS-232C/RS-422 interface of the computer
link module and continue the computer link with different function while operating the
computer link.

There are two kinds of mode switching: One is “Normal Mode Switching” that is used
to switch a mode after current data communication has been completed, and the
other is “Forced Mode Switching” that is used to switch a mode after current data
communication has been forced to complete.

(1) Device capable of requesting the mode switching and switchable mode

From the PC CPU and computer that are used for computer link, the following
mode switching can be performed:

(a) When mode is switched from the PC CPU;

No-protocol mode

1

*1 Including switching to the same mode

Dedicated protocol —l )

Between protocol modes of formats 1 to 4
1)

Bidirectional mode

1)

(b) When mode is switched from the computer;

*1 Including switching to the same mode

3 .
% .- L Dedicated protocof 4] - D]
1

x/ Between protocol modes of formats 1 to 4
Pt 1)
Bidirectional mode -

(2) Processing description of mode switching

The computer link module performs the following processing when switching the

modes:
Mode Switching Conditions When Mode . i
Function Switching is Requested Processing Description
While data communicationis in | After data communication is completed,
Normal mode progress mode switching is performed.
switching When data communication is Mode switching is performed when mode
not performed switching is requested.
While data communication is in When m9delsW|.t ching is requested, datz
rogress communication is forced to complete an
F°'_'t°ehq mode P mode switching is performed.
switchin
9 When data communication is Mode switching is performed when mode
not performed switching is requested.

POINTS I

(1) When mode is switched to continue data communication, perform mode
switching according to Section 12. '

(2) Normal mode switching can be done on all computer link modules.

(3) Forced mode switching serves to perform mode switching irrespective of
communicating conditions. Therefore, the forced mode switching can be
used to perform communication again while avoiding problems related to
communication.
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3.7 RS-232C Interface Specifications

3.7.1

RS-232C connector specifications

Function

ATSI710UC24 ATSI71C24 AISCPU | A2CCPU | A20CPU
Applicatie AJTIUC24 [ 4 | -PAF] A2 | R4 | -PAF] C24R2 C24 C24-PRF
odu I | | B ) ) ) (5] )
Remarks 1 1

MELSEC-A

RS-232C connector specifications for connecting with external devices are shown in
Figs. 3.1 and 3.2.

e
O 14

20

15

e 816

‘e 017

> O 18

°® O 19

7 ® 20

80 2

90 o2

22

wo 02
10

O 24

120 0O 25
130

G

Pin Signal Direction
Num Signal Name Computer link
b Abbreviation module &
-ber
Computer
1 FG Frame ground ——>
2 SD (TXD) Send data _—
3 RD (RXD) Receive data 4+
4 RS (RTS) Request to send e
5 CS (CTS) Clear to send 4 —
6 DSR (DR) Data set ready 4 ——
7 SG Signal ground ——>
Receive carrier
. +—
8 cb detection
Data terminal
_
20 | DTR (ER) ready

Fig. 3.1 RS-232C Connector Specifications (25-pin)

Pin Signal Direction
Num Signal Name Computer link
ber Abbreviation module &

Computer
Receive carrier
‘__.___

! cp detection
2 RD (RXD) Receive data <4
3 SD (TXD) Send data —_—
4 DTR (ER) Data terminal »

ready
5 SG Signal ground +—>
6 DSR (DR) Data set ready —
7 RS (RTS) Request to send _—
8 CS(CTS) Clear to send 4+——

Fig. 3.2 RS-232C Connector Specifications (9-pin)
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(1) Signals are described below. Those signals in the parentheses denote the pin
number of 25-/9-pin connector.

@)

CD signal (8/1)

e The computer link module operates according to the setting of the CD
terminal check.

CD Terminal Check Enabled CD Terminal Check Disabled

Full-
duplex

The computer link module performs
transmission processing when the CD signal
(receive carrier detection) is ON. The
transmission sequence of the computer link
module is initialized when the CD signal is
turned OFF during data communications in
the dedicated protocol.

The computer link module performs
transmission processing regardless of
the ON/OFF state of the CD signal.
(This enables data communications with
those external devices which cannot
control (ON/OFF) the CD signal.)

Half-
duplex

Refer to Section 10. Setting impossible

(b)

(©)

(d)

(e)

RD signal (3/2)
e This is a signal to receive data.

e RD LED is flashed while receiving data.

SD signal (2/3)
e This is a signal to send data.
e SD LED is flashed while sending data.

DTR signal (20/4)

e Under the control of DTR/DSR, the computer link module system is turn-
ed ON/OFF as follows:
The copmputer link module system turns ON the DTR signal when com-
munications is enabled if the dedicated protocol or bidirectional mode is
currently used.
When DTR/DSR control is executed, the computer link module system
turns ON/OFF the DTR signal according to the size of available area of
the receive data storage OS area during communications in the no-pro-
tocol mode. (The DTR signal turns ON when the data communications
of the computer link module is enabled.)
Section 9.2.1 gives for the ON/OFF timing of the DTR signal.
Since the received data is stored in the OS area when the DTR signal is
OFF, read the received data using the sequence program (Refer to Sec-
tion 9).

e This signal is normally ON unless DTR/DSR control is executed.

SG signal (7/5)

e In case of 9-pin connector, the connecting cable shield should be
connected to the SG terminal on the computer link module.
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(2)

3)

MELSEC-A

() DSR signal (6/6)
e During DTR/DSR control, when this signal is OFF, data is not transmitted
from the computer link module to an external device.

o If DTR/DSR control is not executed, the DSR signal status will be
ignored.

e When the external device can receive data, make sure that this signal is
ON.

(9) RS signal (4/7)

The computer link module system is turned ON/OFF as shown below
according to the communicating method (Communicating method can be
changed by user (refer to Section 10)).

Even if the receiving data cannot be stored in the computer link module, RS
signal is not turned OFF.

e For full-duplex communication, when the Ready signal (Xn7) of the
computer link module is ON, the RS signal is turned ON.

e For half-duplex communication, when the data is sent from the computer
link module to the external device, the RS signal is turned ON. For
details, refer to Section 10.

(h) Cs signal (5/8)

When this signal is OFF, data will not be sent from the computer link
module to the external device. This signal should always be ON when
external device is ready for reception.

() FG signal (1/-)
¢ In case of 25-pin connector, the connecting cable shield should be
connected to the FG terminal on the computer link module. When there
are FG terminals on both external device and computer link module, the
shield should be connected to only either side of the FG terminal.

o [f it is connected to both terminals, normal data transmission may not be
carried out due to noise and so forth.

ON and OFF definitions are as follows:

(Output) (Input)
ON : 5Vto 15VDC, 3V to 15VDC
OFF : -5V to -15VDC, -3Vto-15VDC

Interface connector

A 25-pin D-sub connector (female) of screw-fixing type and a 9-pin D-sub
connector (female) of screw-fixing type are used as RS-232C interface
connectors.

For connector models, refer to APPENDIX 9.
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3.7.2

RS-232C cable

MELSEC-A

Use the RS-232C cable of within 15 m (49.2ft) that conforms to RS-232C standards.

Diameter

Type

Material

Temperature rating

28 to 24 AWG

Stranded

Copper

60°C or more
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3.8 RS-422/485 Interface Specifications

3.8.1

RS-422/485 terminal block specification

Function

Computer ink functioy

Applicable

AJ71UC24

A18J71UC24

A1SJ71C24

A1SCPU A2CCPU A2CCPU
C24-R2 C24

C24-PRF

dul
module 5

-R2 | -R4 [-PRF
[ o

-R2_| -R4 [-PRF
[ o

[¢] ]

Remarks

MELSEC-A

The RS-422/485 terminal block specification for connecting to the external devices
is given in Fig. 3.3.

SDA

SDB

RDA

RDB

SICHICIS,
O®|O®0

SG

FG

NC

(In case of AJ71UC24)

Signal Direction
Abbsrlegvr;::ion Description C%"l%‘lt.irl"k
Computer
SDA Send data E—
SDB Send data —_—>
RDA Receive data «—
RDB Receive data —
SG Signal ground «—>
FG Frame ground —
NC Vacant —

*

module.

Fig. 3.3 RS-422 Terminal Block Specifications

The signal assignment to the terminal block differs according to the type of the computer link

Check the signal assignment by referring to the User's Manual (Hardware) supplied with the

computer link module.

(1) Contents of the signals

(a) SDA and SDB signals
¢ The signals used to send data.
o While data is sent, the SD LED flashes.
o Aterminal resistor must be connected (or set) between SDA and SDB at

(b) RDA and RDB signals
¢ The signals used to receive data.
o While data is received, the RD LED flashes.
o Aterminal resistor must be connected (or set) between RDA and RDB at

(c) SG signal
e This is the signal ground and must be connected to the SG terminal of a

(d) FG signal
e The shield of the connecting cable must be connected to the device

communicating station.

the terminal stations on the line.

the terminal stations on the line.

mentioned in Section 4.6.
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(2) The function block diagrams are shown in Figs. 3.4 and 3.5.
(AJ71UC24 and A1SJ71C24-R4)

\
[

&

Send data T
|

i

I

|

+ 10 i

I

Receive data ‘ RDB i

- L | }

g L
2 ) |

Fig. 3.4 Interface Function Block Diagram

*1  This shows the connection of the terminal resistors.
Make the connection by referring to the User's Manual (Hardware) supplied with the computer link
module and Section 4.7.

(A2CCPUC24 and A2CCPUC24-PRF)

Send data

Receive data XX

VE;/ R I
N2 |

Fig. 3.5 Interface Function Block Diagram

*1  This section indicates the setting of terminating resistor.
Set a terminating resistor according to Section 4.7 and User's Manual (Hardware) of the computer

link module used.
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3.8.2

3.8.3

RS-422 cable specifications

MELSEC-A

It is possible to use the RS-422 cables that satisfy the following specifications.

Table 3.8 RS-422 Cable Specifications

Item

Description

Cable type

Shielded cable

Number of pairs

3 Pairs

Conductor resistance (20 °C)

88.0 Q/km or less

Insulation resistance

10,000 MQ/km or more

Dielectric strength

500 VDC, 1 minute

Electrostatic capacity (1 kHz)

60 nF/km or less on average

Characteristic impedance (100 kHz)

110+10Q

Recommended conductor size

0.2mm?to 0.75mm’

Diameter 22 to 16 AWG
Type Stranded
Material Copper

Temperature rating

60°C or more

Precautions during data communication via RS-422 line

Care should be exercised to the following points when communicating data between
computer link module and external devices via RS-422 line.

On the external devices, data should be sent/received with the following points taken

into account.

(1) Operation of RS-422/485 interface

(a) Configuration of RS-422/485 interface

In case of RS-422/485 interface, driver (send) and receiver (reception)
section of the computer link module has the following configuration.

Computer link module

SDA Driver
SDB Send data

Output control input (*1)
RDA| Receiver

*1 "Output control input" (also referred to as send gate)
of the driver (send) section as shown in the figure to

_ the left is used to determine whether or not data is

Receive data

RDB

(b) Operation of RS-422/485 interface

outputted from SDA/SDB to the external device.

In the above figure, the status of the impedance becomes low (status
where data can be transmitted) when the "output control input" is turned

ON.

It becomes high (status where data is not being transmitted) when the
"output control input” is turned OFF.
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(2) Data transmission method

MELSEC-A

The computer link module outputs a mark of two or more characters and then
actual data after releasing high impedance state due to the operation described
above during data transmission.

Mark of two or more characters
High impedance state [ — ¢
PR NENN ‘

e

One character is composed of:

AN TN T |
=~ 1

High impedance state

T

Send data
e

‘ ‘ Character ‘ ‘

Start bit (1 bit) Parity (0 or 1 bit)

Stop bit (1 or 2 bit)
(7 or 8 bit)

3)

Countermeasures against erroneously received data at the external devices

Since the transmission line is in a high impedance state and becomes unsteady
due to noise and so forth when neither station performs transmission, there is a
possibility that erroneous data may be received by the external device. At this
time, it seems that there occur a parity error or framing error, so erroneous data
should be skipped.

Either of ACK, NAK, STX is sent first when communicating data in the dedicated
protocol. Therefore, data, until either of ACK, NAK, STX is received, should
concurrently be skipped.

POINT

When there are pull-up and pull-down resistors at the external devices,
erroneous data may not be received.

When there is not any pull-up or pull-down resistor at the external devices,
erroneous reception of data can be prevented by attaching a resistor
(standard resistor is about 4.7 kQ, 1/4W).

i +
:I:I D—» Receive data
External device ———

RDA

RDB

o
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(4) When data is communicated with the external devices connected to the com-
puter link module by a ratio of 1:n or m:n

The computer link module requires 3 ms or more from when it has finished
sending data until transmission processing is completed (high impedance state
is established).

| L

(Output control input)

External device Data

Computer link module Data

(Output control input) 4 |

Range of data
| sending time |
| N At least 3 ms
(H/W gate OFF time)

Range of ON time of "output Range of OFF time of "output
control input” control input”
(low impedance state) (high impedance state)
The computer link module The computer link module can
can send and receive date. receive data.
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When the send signal of each device is connected as shown below, data will be
outputted (sent) simultaneously from a given device when "output control input” is in

a state of ON at two or more locations.

In order to communicate data normally, external devices must

o Turn the "output control input" to ON state only when data is sent.
e Turn the "output control input" to OFF state when data is not sent.

The computer link module side automatically controls the output control input.

External device or converter

SDA

Send
data

SDB

Output control input

RDA|
Receive
data

RDB

Computer link module

SDA

Send
data

SDB

B

Output control input
RDA

Receive
data

Y

RDB

Computer link module

SDA

Send
data

SDB

7

Output control input
RDA

Receive

Y

data
RDB
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3.9 1/O Signals List for PC CPU

Input/output signals of the computer link module for PC CPU are as follows (1/O
signals handled at the printer function are not described in this section): "n" added to
the number of X and Y is determined by the I/O number of the slot in which the
computer link is installed (for example, when computer link module is installed into
the slot 0 of the main base unit; Xn0 to X0). I/O signals for A1SCPUC24-R2
computer link module are fixed at X/YEO to FF (m = E). 1/O signals for A2ZCCPUC24
(PRF) computer link module are fixed at X/Y1EO to 1FF (m = 1E).

(1) Input signals (Computer link module - PC CPU)

Input signals are turned ON/OFF by the computer link module.
Table 3.5 Input Signals List

Input Signal Mode A Reference
Signa| Name Dedicated No-protocol/ Desc"ptlon Sections
protocol Bidirectional
Send Turns ON when the send from the computer link module to the
Xn0 completed — (0] external device is completed when Y(n+1)0 is turned ON. 6.5, 7.6
P Turns OFF when Y(n+1)0 is turned OFF.
Received Turns ON when the completed code, fixed length data, or
Xn1 data read — (0] designated data length is received from the external device. 6.4,75
request Turns OFF when Y(n+1)1 is turned ON.
Global Turns ON/OFF according to the message (factor number)
Xn2 . 0} — . . 5.13
signal when a global command is received from a computer.
On-demand Turns ON when the on-demand transmission is executed
Xn3 function (0] — according to the request from the sequence program. Turns 5.14
operating OFF when the on-demand transmission is completed.
(1) Set values "1" to "8" of the mode setting switches (refer to
Section 4.2.1) indicating the state of communications
between the computer connected to the interface on the
dedicated protocol side and the computer link module.
Set values "A" to "D" of the mode setting switches
indicating the state of communications between the
computer connected to the interface on the main channel
side (set with SW11, a transmission specification setting
switch, refer to Section 4.2.2) and the computer link
module.
(2) Used by a sequence program to check communications
status, etc.
Value Message Sequence
indicated | Xn6 | Xn5 | Xn4 ate
) ate
Computer by 3 bits
Xn4 link module When the computer link
eal module is initialized or is
to transmission © T 0 OFF | OFF | OFF | notin the dedicated o
Xn6 sequence protocol when the power
state is turned ON.
1 OFF | OFF ON Waiting for ENQ
2 OFF ON OFF | Received ENQ
Received station
3 OFF ON ON number (self)
Waiting for response
from programmable
4 ON OFF | OFF controller after receiving
all data
Waiting for message
(waiting for the sending
5 ON OFF ON of the response
message)
6 ON ON OFF | Unused
7 ON ON ON Unused

MELSEC-A
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Input Signal Mode D ioti Reference
Signal Name Dedicated No-protocol/ escription Sections
protocol Bidirectional
(1) Turns ON when the computer link module becomes
READY after the power is turned ON, the PC CPU is
Computer resetted, or mode is changed.
xn7 link module o o Turns OFF when an error (which discontinues the .
READY computer link module's operation) occurs.
signal (2) Used for the READY communications signal when the no-
protocol mode, bidirectional mode, or the on-demand
function of the dedicated protocol is used.
Xn8 — — — Unavailable —
Mode Turns ON when the mode switching of the computer link
Xn9 switching O (0] module is completed by means of ON of Y(n+1)9. 12
complete Turns OFF when Y(n+1)9 is OFF.
XnA
to — — — Unavailable —
XnC
Turns ON when the computer link module watch dog timer
Watch dog A — -
XnD - O (0] error occurs or when the mode setting switch is set improperly. —
timer error ; ) )
Remains OFF during normal operation.
XnE to .
Y(n+1)F — — — Unavailable —
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(2) Output signals (PC CPU — computer link module)
Output signals are turned ON/OFF by the sequence program.
Table 3.6 Output Signals List
Output Signal Mode A Reference
Signal Name Dedicated No-protocol/ Description Sections
protocol Bidirectional
— — — — Usage prohibited —
When this signal is turned ON by the sequence program in the
Send no-protocol mode/bidirectional mode, data written to the buffer
Y (n+1) 0 request — (0] memory is transmitted from the computer link module to an 6.5,7.6
q external device. (After XnO is turned ON, Y(n+1)0 is turned
OFF.)
This signal turns ON in the no-protocol mode/bidirectional
Received mode, when the PC CPU has completed reading the data
Y (n+1) 1 data read — (0] received from an external device. This data is stored in the 6.4,7.5
completed computer link module buffer memory. (After Xn1 is turned
OFF, Y(n+1)1 is turned OFF.)
Y (n+1) 2
to — — — Usage prohibited —
Y (n+1) 8
Mode Changes a mode of the computer link module and performs an
Y (n+1) 9 | switching (0] (0] initializing process when this signal is turned ON by the 12
request sequence program (Turns OFF Y(n+1)9 after ON of Xn9).
Y (n+1) A
to — — — Usage prohibited —
Y (n+1) F

IMPORTANT

(1) Among the signals output from the PC CPU to a special function module,
do not output the "usage prohibited" signals.

If a "usage prohibited" signal is output, it will cause malfunction of the PC
system.

(2) Unless otherwise specified, common number of input signals of computer
link is Xn0 to X(n+1)F, and common number of output signals of computer
link is YnO to Y(n+1)F.

When the A2CCPUC24(PRF) and A1SCPUC24-R2 is used, number of
signals should be changed and considered as follows:

Input Signal Output Signal
A1SCPUC24-R2 XEO to XFF YEO to YFF
A2CCPUC24(PRF) X1EO to X1FF Y1EO to Y1FF
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Example: Use of input signals Xn4 to Xn6.

Request from Computer

Station

E Message wait time
Computer N number
Q

H L

ACK or
Computer NAK

link
module Request to

programmable
controller CPU

\ Reply from
programmable

controller CPU

PC

Xn6

Xn5

Xn4

(Value) 1 2 3 4 5 1

y

h 4
A
\ 4
\ 4
A
\ 4
V.
v
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3.10 Buffer Memory Applications and Allocation

The term "buffer memory" used in this manual refers to a memory area of a
computer link module used to store the control and communications data which is
transmitted between an external device (e.g., a computer) and a PC CPU.

The buffer memory can be accessed from the sequence program by using the
FROM/TO instruction.

The buffer memory can be accessed from an external device by using the buffer
memory read/write command (CR, CW) with dedicated protocols 1 to 4.

(1) Buffer memory applications

There are two types of buffer memory area. One area may be used freely by
the user, the other area has a special application.

(a) User area (Address OH to FFH, area of 120H to DFFH)

There are four applications of the user area, which can be categorized as
follows.

1) Data receive area in no-protocol mode/bidirectional mode

This area stores data transmitted from an external device in the no-
protocol mode or bidirectional mode.

2) No-protocol mode/bidirectional mode data send area

This area stores data from the PC CPU to be transmitted to an external
device.

3) On-demand data storage area

This area stores send data to be transmitted from the sequence
program to an external device using the on-demand function.

4) Area when using buffer memory read/write commands

This area stores data when communication is made using protocols 1 to
4 for buffer memory read/write commands (CR,CW).

(b) Specific use area (Area of address 100H to 11FH)

The applications of this memory area are fixed. They are used to
determine the data communications format and to change the allocation of
the memory area for section (a) above.

When the power is turned ON, the PC CPU is reset or switching the mode,
default values are written to this specific use area.

Default values can be changed to suit the purposes and applications of
data transmission and the specifications of the external device.
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(2) Buffer memory allocation

The buffer memory consists of 16-bit addresses. The buffer memory has no
back-up battery.

The buffer memory address names and values for each address are listed in
the following table.

IMPORTANT

Do not write data in the "system area" in the buffer memory of a special
function module.
If data is written in the "system area", the PC system may malfunction.

POINT

Access from the PC CPU has priority over other processing in a special
function module.

Therefore, if the buffer memory of a special function module is frequently
accessed from the PC CPU, it will not only extend the scanning time of the PC
CPU, but also cause a delay in the various processing in a special function
module.

Access from the PC CPU to the buffer memory with FROM/TO instruction
should be executed only when necessary.
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Function

Computer link functi

Applicable | AJ71UC24

module

A1SJ71UC24 A18J71C24

A2CCPU

R2 | -R4 | -PRF | -R2 | -R4 | -PRF

A1SCPU A2CCPU
C24-R2 C24 C24-PRF

[¢]

0 | o [¢)

[}

A [ A
Refer o Section 3.10 (3)

Remarks

A | A | A
[ [Refer to Section 3.10 (3)

MELSEC-A

The following table shows the contents of the buffer memory allocation.

The memory areas which are used with the no-protocol mode or the bidirectional
mode are listed as those to be used with the no-protocol mode.
The memory areas function the same way in either mode. When the bidirectional
mode is required, see the following table, changing "no-protocol" to "bidirectional".

Table 3.13 Buffer Memory

OH

1H

to
7FH
80H
81H
FFH

100H-

101H
102H

103H-

104H-
105H-

106H-

107H-

108H-

109H
10AH

10BH-

10CH
10DH
10EH

10FH-
110H-

111H-

112H-
113H-

114H-

115H-

116H
117H

Addresses

Related Mode
Buffer Memory Address Names Default Values Dedicated | ortoeoy | Sidree: (S:iflr::scf
1 No-protocol send data length ! o o
. storage area " No-
| ' protocol
i No-protocol send buffer memory | send area o o 5.9
;Jr:‘r Area ' area (Send data storage area) ; 2-241(1)
for i - ' 0 0 2.
(256 default | No-protocol received data length \ o o ?ggg;
words) | storage area. L No- 2.
h | protocol 7.2.3(1)
i No-protocol receive buffer memory 1 receive
! . ! area O
i area (Received data storage area) |
ﬁqueto specify receive completed code in no-protocol i ODOAH (CR, LF) . ° _ 6.2.4(2)a)
Error LED display state storage area 0 A A A 8.1
Error LED turn OFF request area , 0 [ J [ J [ J i
i 5.2.1(2)(a)
Area to specify word or byte units in no-protocol mode ! 0 (words) [ J [ J [ J 6.2.4(2)(b)
! 7.2.6(2)(a)
Area to specify head address of send buffer memory 0 - ° °
for no-protocol mode | ?ggggzg))
Area to specify send buffer size for no-protocol mode 80H — [ J [ J o
Area to specify head address of receive buffer memory 80H
: — o [
for no-protocol mode i 6.2.4(d)
i i i - ! 7.2.6(c
Area to specify receive buffer size for no-protocol : 80H . ° ° (c)
mode '
Area to specify receive completed data length in no- 127 (words) . ° . 6.2.4(2)e)
protocol mode |
Area to specify head address of on-demand buffer : 0 ° . _
memory 5.14
Area to specify on-demand data length i 0 [ J — —
5 5.2.1(2)(b)
Area to specify RS-232C CD terminal check ' 0 (check) [ ] [ ] [ J 6.2.4(2)(f)
! 7.2.6(2)(d)
Storage area for on-demand errors 0 A — — 5.14
Receive data clear request area for no-protocol mode i 0 [ J — 6.2.1(4)
System area (unavailable) , — — —
RS-232C communications mode setting area 0 (FuII-Fiuplex [ J [ J [
: transmission)
Simultaneous send priority/non-priority setting area 0 (Priority) [ J [ J [ J 10.4
Send method setting area when transmission is 0 ° ° PY
resumed i (No retransmission)
S ) i 0
Bidirectional mode setting area (No-protocol mode) — — [ J
Time-out check time setting area 0 (Infinite) — — [ J
Simultaneous transmission data valid/invalid setting : 0 (Data valid) . . ° 7.2.6(2)(f)
area ' to
: 0 7.2.6(2)(k)
Check sum enable/disable setting area :(Check sum enabled) — — [ J
Data send error storage area i 0 — — [ J
Data receive error storage area i 0 — — [ J
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Related Mode
Dedicated No- Bidirec- | (Ref:
Addresses Buffer Memory Address Names Default Values deae! | proteor | e (s:c(:::::)e
118H Operation mode setting state storage area Set vazrct;]er of A A A 8.3.3
119H Mode switching specification area i 0 (No switching) 0} o} 0o gg
11AH- Transmission control specification area 0 ° ° °
(DTR/DSR control and DC code control) + (DTR/DSR control)
11BH+ | DC1/DC3 control code specification area E 1311H ° ° o |93
11CH-+ | DC2/DC4 control code specification area i 1412H [ J [ J [ J
11DH RS-232C signal status storage area i A A A 8.2
11EH Modg _settlng switch/station number setting switch ! A A A 8.3.1
condition storage area '
11FH Transmission specification setting switch condition i A A A 8.3.2
storage area i
120H | Sections
to User free area (3296 words) i 0 (0] (0] O ;odrdress
DFFH : OH to FFH

The @, O, A, and — symbols in the table indicate the following:

® : PC CPUs can read/write from/to this area and computers can read from this area.
O : PC CPUs and computers can read/write from/to this area.
A : PC CPUs and computers can only read from this area.

— : PC CPUs and computers do not need to read/write from/to this area.

IMPORTANT

If the default value of an item with a symbol "¢" marked to the right of an
address is changed, do it when the READY signal (Xn7) of the computer link
module is started.
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(3) Accessible area of each computer link module

Accessible area to buffer memory and accessible software version are shown
for each computer link module.

Since those areas that cannot be accessed by the computer link module used
are "System Area" (unavailable), user must not write data in those areas. If any
data is written in those areas, the computer link module cannot run properly.

Accessible Software Version
A18J71 A1SJ71 A1S A2C A2C
AJ71 A18J71 A18J71
Addresses Buffer Memory Address Names UC24-R2/ C24-R2/ CPU CPU CPUC
Y ucz4 pRr | UCZ4R4 | Tppp | C24R4 | cosRr2 | c24 | 24-PRF
OH 1 No-protocol send data length
! storage area
1H E No-protocol send buffer
to User E memory area (Send data
7FH | area Area ' storage area)
for h
80H (256 default '+ No-protocol received data
words) E length storage area.
81H  No-protocol receive buffer
to E memory area (Received data
FFH ' storage area)
Area to specify receive completed code in no-
100H
protocol mode
101H | Error LED display state storage area
102H | Error LED turn OFF request area . .
Version Version
103H Area to specify word or byte units in no-protocol Ror Aor
mode later later
Version Version Version Version | Version | Version
104H Area to specify head address of send buffer Aor R or Aor Aor Aor Aor
memory for no-protocol mode later later later later later later
Area to specify send buffer size for no-protocol
105H
mode
Area to specify head address of receive buffer
106H
memory for no-protocol mode
Area to specify receive buffer size for no-protocol
107H
mode
Area to specify receive completed data length in
108H
no-protocol mode
109H Area to specify head address of on-demand buffer
memory
10AH | Area to specify on-demand data length
10BH | Area to specify RS-232C CD terminal check
10CH | Storage area for on-demand errors Version Version
Receive data clear request area for no-protocol Ror Aor
10DH later later
mode
10EH | System area (unavailable)
10FH | RS-232C communications mode setting area
110H | Simultaneous send priority/non-priority setting area
Send method setting area when transmission is
TH resumed
Version Version Version Version | Version | Version
112H | Bidirectional mode setting area Aor Ror Aor Aor Aor Aor
- - - later later later later later later
113H | Time-out check time setting area Version Version
Simultaneous transmission data valid/invalid setting Ror Aor
114H later later
area
115H | Check sum enable/disable setting area
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Accessible Software Version
A18J71 A1SJ71 A1S A2C A2C
AJ71 A18J71 A18J71
Addresses Buffer Memory Address Names UC24-R2/ C24-R2/ CPU CPU CPUC
y ucz4 prr | UCZAR4 | Tppp | C24R4 | cosRr2 | c24 | 24-PRF
116H Data send error storage area
117H Data receive error storage area
118H Operation mode setting state storage area
e I Version | Version Version | Version
119H Mode switching specification area Aor Aor Aor Aor
11AH Transmission control specification area later later later later
(DTR/DSR control and DC code control)
11BH DC1/DC3 control code specification area Version Version Version Version
11CH | DC2/DC4 control code specification area Aor Ror Ror Aor
11DH | RS-232C signal status storage area later later later later
Mode setting switch/station number setting switch Version | Version Version | Version
11EH "
condition storage area M or M or Kor Kor
11FH Transmission specification setting switch condition later later later later
storage area
120H Version | Version Version | Version
to User free area (3296 words) Aor Aor Aor Aor
DFFH later later later later

3 Indicates a system area (unavailable).

Software version of computer link module can be made sure by a seal in front of the module.
Make sure of it according to Section 1.3.2.
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4. SETTINGS AND PROCEDURES BEFORE OPERATION
4.1 Settings and Procedures before Operation
4.1.1 Flow of procedures before operation

Below is the flow of procedures to start up the system equipped with a computer link

module: -
Determine the system configuration .....Refer to Section 2.
Set up the hardware
(1) Set the mode setting switches,. | ... Refer to Section 4.2.1.

(2) Set the transmission specifications
¢ Specify the main channel

Specify write duringRUN | Refer to Section 4.2.2.

Specify the transmission speed

Specify the data bit

Specify the parity check

Specify odd or even parity

Specify the number of stop bits

Specify the sum check

Specify computer link function

(3) Set the station numbers .....Refer to Section 4.2.3.
Selfloopbacktest | e Refer to Section 4.5.
External wiring .....Refer to Sections 3.7, 3.8, 4.6.
Set and connect terminal resistors. -....Refer to Sections 4.2.2, 4.7.
Loopback test .....Refer to Section 4.8.1, 5.16.
Initialize using a sequence program | ... Refer to Section 5to 7, 9 to 10.
A sequence program for data transmission
Create a data communications program | e or switching the mode must use the follow-
ing functions:
« Data transmission in the no-protocol/
bidirectional mode

+ Data transmission using the on-
demand function of the dedicated
protocol

+ Signal input using the global function
of the dedicated protocol

Operation
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4.1.2 Nomenclature

(1) AJ71UC24

111
i g

i-
i is
Amm

Indicator LEDs

Mode setting switch

[~ Station number setting switch :

setting switches

>____ Transmission specification

RS-232C connector —— ¢

RS-422/485 terminal block ———————— ¢

(2) A1SJ71UC24-R2, A1SJ71UC24-PRF, " (3) A1SJ71C24-R4
A1SJ71C24-R2, A1SJ71C24-PRF
AIBITICHHR mnm-:.
Eé E.:‘?d————-—— Indicator LEDs Eé.;"é':‘_— rEd';csator

Transmission
specification
Mode setting switch setti_ng switches
Transmission :;amt:; sr:;tr;t:er
. specification L
setting switches gn.u;i(t’ceh setting
RS-422/485
RS-232C terminal block
connector

* The figure shows the A18J71C24-R2
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(4) A1SCPUC24-R2

| 1 A1I!:'n.-l‘
o o o —— RUN key switch
mll
RS-232C connector M =
(For computer link function) —— —% When the cover
WELOET A18CPUCRA-R2 is open
o O LOR- i)
e (el e 3
| METBUBIGHI|
DIP switch =
= |_—— Battery
Transmission specification setting switches = '
Mode setting switch 2 B
Y = 3
Computer link function LED i <5
[i °q
q | : RS-422 connector
Connector for memory cassette > 3 $: {For connecting peripheral devices)
d ||z 2
q k>
q o
4 ©\ =3 [@)
 —

RUN key switch
Indicator LEDs
RS-422 connector
(For connecting peripheral devices) .
RS-232C connector _ — Terminal block
(For computer link and printer functions)
* The figure shows the A2CCPUC24.

When the cover is
open

Rubber caps
(For RS-422 cable)

Mode setting switch

Station number setting switch

(Upper) Memory protect switch
{Lower) Memory select switch
Battery

Transmission specification

setting switches
Terminal resistance setting pins ———g——»
RS-422/485 Terminal block ?

(For computer link function)

Memory socket
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4.2 Switch Setting

This section describes the switch settings required for performing the computer link
operation.

Make proper setting according to the type and the number of interfaces of the
computer link module to be used.

POINTS

1. If any of the switch settings described in this section have been changed,
either turn OFF and ON the PC CPU power supply or reset the PC CPU.

2. The positions and shapes of the switches described in this section may
vary depending on the computer link module to be used. Confirm the
position and shape of the switches by referring to Section 4.1.2 and make
settings.

4.21 Mode setting switch

Set the operation mode of each interface according to the system configuration and
functions to be used for performing the computer link operation.

If the mode setting switch is set at “1" to "8" and the bidirectional mode designation
area (buffer address 112H) is set at “1", the "no-protocol mode" indicated in the table
below switches to “bidirectional mode”.

All modes are indicated as “no-protocol mode” in the table below.

Mode Setting Mode Setting Mode Settings
N . Remarks
Switch Switch Number RS-232C J RS-422

0 Unusable

1 Protocol 1 No-protocol For connection of computers to RS-232C and RS-422

5 Protocol 2 No-protocol |nd|V|du§IIy, or for connection of a printer to the no-
protocol interface.

3 Protocol 3 No-protocol Both interfaces work independently.

4 Protocol 4 No-protocol

5 No-protocol Protocol 1

6 No-protocol Protocol 2

7 No-protocol Protocol 3

8 No-protocol Protocot 4
This mode is used to enable a no-protocol computer

9 No-protocol <% No-protocol link with all devices connected to the RS-232C and
RS-422 interfaces.

A Protocol 1 4% Protocol 1 This mode is used to enable a dedicated protocol
computer link with all devices connected to the RS-

P | P 12

8 rotocol 2 «-r» Protoco 232C and RS-422 interfaces.

C Protocol 3 4% Protocol 3

D Protocol 4 <% Protocol 4

E Unusable —

F For self-loopback test For checking computer link module operations.
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(1) Description of settings

(a) When the switch is set to a number between “1" and "4"

o The devices connected to the RS$S-232C and RS-422 interfaces
respectively operate independently in the set modes.

e A dedicated-protocol computer link can be established with the device
connected to the RS-232C interface. Set the switch to the number
proper for the message format to be sent or received.

¢ A no-protocol or bidirectional computer link can be established with the
device connected to the RS-422 interface.

(b) When the switch is set to a number between “5" and ”8"

e The devices connected to the RS-232C and RS-422 interfaces respec-
tively operate independently in the set modes.

e A no-protocol or bidirectional computer link can be established with the
device connected to the RS-232C interface.

¢ A dedicated-protocol computer link can be established with the device
connected to the RS-422 interface. ‘
Set the switch to the number proper for the message format to be sent or
received.
When two or more computer link modules are loaded, the one specnfled
in the message sent from the computer receives and processes it.

(c) When the switch is set to “9"

+ The devices connected to the RS-232C and RS-422 interfaces
synchronize with each other, thereby allowing a no-protocol computer
link between all the devices connected to the same interface.

o Data communications can be executed only between the PC CPU of the
self station and the external device or the PC CPU of another station
connected to the interface set by the main channel setting switch (refer
to Section 4.2.2).

(d) When the switch is set to a number between “A” and “D”

¢ The devices connected to the RS-232C and RS-422 interfaces
synchronize with each other, thereby allowing a dedicated-protocol
computer link between all the devices connected to the same interface.

o Data communications can be executed only between the PC CPU of the
self station and the external device or the PC CPU of another station
connected to the interface set by the main channel setting switch (refer
to Section 4.2.2).

When two or more computer link modules are connected to the main
channel, the one specified in the message sent from the computer
receives and processes it.
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(e) When the switch is set to “F”
o A self-loopback test can be performed on the computer link module.
¢ Set the switch to this position to check the computer link module PC CPU
communications function, and the data send and receive function of the
RS-232C interface and of the RS-422 interface.

Checking the data send and receive function of the RS-232C and RS-
422 interfaces requires a loopback cable (refer to Section 4.5).

POINT l

Refer to Section 2 for setting examples of respective system configurations.

(2) Precautions for setting

(a) When the system configuration to be computer-linked is m:n (the number of
external devices and that of PC CPUs), data communications in dedicated
protocol 3 is impossible. For this reason, do not set the switch to “7" or "C".

(b) When the system configuration to be computer-linked is 1:1 (the number of
external devices and that of PC CPU), data cannot be communicated
properly because of a noise coming in from the interface to which no
external device is connected. For this reason, do not set the switch to
between “9" and "D".

(c) The settings of the following functions or modes made by the user will be
the same on the devices connected to the RS-232C interface and the RS-
422 interface respectively:

¢ Settings of transmission specifications = : Refer to Section 4.2.2.

¢ Settings of transmission control functions : Refer to Sections 3.3
and 9.

(d) The table below shows which mode setting switch setting is applicable to
each type of computer link module:

Applicable Computer Link Module
Mode A1SJ7T1
Setting Setting for Setting for A1sJT uc24- A1SJ71
Switch RS-232C RS-422 AJ71 | UC24-R2 pre | UC24R4 | A1SCPU | A2CCPU | A2CCPU
No. uc24 - C24-R2 c24 C24PRF
A1SJ71 A1SJ71 A1SJ71
C24-R2 | C24PRF | C24-R4
0 Unusable — — — — — — —
1t03 | Protocol mode n No-protocol mode (o} (o} O — (0] O O
4 Protocol mode 4 No-protocol mode o} (o} o} (o} (0] (0] (0]
5 No-protocol mode | Protocol mode 1 (0] (0] o] (o) (0] 0 (o)
6108 | No-protocol mode | Protocol mode n 0 — — 0 — O o}
9 No-protocol mode 6] — — — — O (0]
AtoD | Protocol mode n (0] — — — — (0] (0]
E Unusable — — — — — — —
F Self-loopback test (0] o (0] (0] (0] (0] (0]

O: Applicable  —: Inapplicable
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4.2.2 Setting transmission specifications, main channel, etc.
Set the switches of the computer link module used as shown below:
(1) AJ71UC24
i Position of Setting Switch
Set’_ﬂng of Switches Setting Items g Remarks
Switches OFF ON
Main channel Valid for
SW11 . RS-232C RS-422/485 modes
settings
9toD
. . . . Parity bit is
> ON SW12 Data bit setting 7 bits 8 bits ;
swi1| w3 not included
swiz | ] -
swi3| W Baud rate 300 | 600 | 1200 | 2400 | 4800 | 9600 | 19200 | UNUS
swis| B3 (BPS) able
Wi
el B3| swis OFF | ON | OFF | ON | OFF | oN | oFf | oN _
swi7 | B Transmission
swis | W3 SwW14 speed setting OFF OFF ON ON OFF | OFF ON ON
—ON SW15 OFF OFF | OFF | OFF ON ON ON ON
sw21| Il
swez | SW16 Parity bit setting Disabled Enabled —
sw2s |
Sw24 | O Valid only
. when parity
swi7 | Even/odd parity 0dd Even check
setting « i
enabled” is
selected
SW18 Stop bit setting 1 bit 2 bits —
swazq1 | Sum check Not set Set
setting
Write during For dedicated
RUN ) protocol
SW22 enabled/disabled Disabled Enabled
setting
Must be set
Computer link/ . . . the switch to
SW23 Multidrop Multidrop link Computer link ON (computer
link)
Master Setting is
Sw24 station/Local Multidrop link local station Multidrop link master station ignored in
station setting computer link

* The functions of the SW23 and SW24 are different from those of the AJ71C24-S8
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(2) A1SJ71UC24-R2, A1SJ71C24-R2, A1SJ71UC24-PRF,
A1SJ71C24-PRF
i Position of Setting Switch
Set’_ﬂng of Switches Setting Items g Remarks
Switches ON OFF
A1SJ71UC24-
A1ADP-SP R2,
aw lon=— SW03 setting A1ADP-SP used A1ADP-SP not used A1SJ71UC24-
03| M
w| Cm PRF only
ON <— SWo04 Write dur!ng Enabled Disabled For dedicated
05| M RUN setting protocol
% L= Baud rate Unus-
o7 | [ W 300 600 1200 | 2400 | 4800 | 9600 | 19200
g8 | Cm (BPS) able
09 =
10| Cm SWO05 OFF ON OFF ON OFF ON OFF ON —
1| . Transmission
12| CH SWO06 speed setting OFF OFF ON ON OFF OFF ON ON
SWo07 OFF OFF OFF OFF ON ON ON ON
SW08 | Data bit setting 8 bits 7 bits Parity bit is
not included.
SW09 Parity bit setting Set Not set —
. Valid when
SW10 Eve_n/odd parity Even Odd parity bit is
setting
set.
SW11 Stop bit setting 2 bits 1 bit —
SW12 Sum check Set Not set For dedicated
setting protocol
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(3) A1SJ71UC24-R4, A1SJ71C24-R4
i Position of Setting Switch
Set?mg of Switches Setting Items g Remarks
Switches ON OFF
Master station isitélrr;% Iisn
SWO01 /Local station Multidrop link master station Multidrop link local station (?om uter
setting >omp
link.
Must be set
Computer to ON
sW |ON<— SW02 link/multidrop Computer link Multidrop link
o) Cm link selection (computer
2| [ link).
03| Cm
04| Cm R
swoz | ATADP-SP A1ADP-SP used A1ADP-SP not used A1SJ71UC24
ON <— setting -R4 only
82 g Write during
o7 | Cm RUN . For dedicated
g g SWo4 enabled/disabled Enabled Disabled protocol
10| Cm setting
2 g Baud rate Unus
12 -
(BPS) 300 600 1200 | 2400 | 4800 | 9600 | 19200 able
SWO05 . OFF ON OFF ON OFF ON OFF ON —
Transmission
SWo06 speed setting OFF | OFF ON ON OFF OFF ON ON
SWo7 OFF | OFF OFF OFF ON ON ON ON
SWO08 | Data bit setting 8 bits 7 bits Parity bit is
not included.
SW09 Parity bit setting Set Not set —
. Valid when
swio | Even/odd parity Even 0dd parity bit is
setting
set.
SW11 Stop bit setting 2 bits 1 bit —
SW12 SurT_1 check Set Not set For dedicated
setting protocol
(4) A1SCPUC24-R2
i Position of Setting Switch
Set’_ﬂng of Switches Setting Items g Remarks
Switches ON OFF
Write during .
1 RUN enabled Enabled Disabled ngtgsgl'cated
/disabled setting P
Baud rate Unus-
on (BPS) 300 600 1200 | 2400 | 4800 | 9600 | 19200 able
. m OFF ON OFF ON OFF ON OFF ON _
- Transmission OFF | OFF | ON | ON | OFF | OFF | ON ON
N | speed setting
~Cm OFF OFF OFF OFF ON ON ON ON
S . . . . Parity bit is
o H 5 Data bit setting 8 bits 7 bits not included
~[H . . .
E— 6 Parity bit setting Set Not set —
oM . Valid when
7 Eve.n/odd parity Even Odd parity bit is
setting
set.
8 Stop bit setting 2 bits 1 bit —
9 Surp check Set Not set For dedicated
setting protocol
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(5) Settings for the A2ZCCPUC24 and A2CCPUC24-PRF

ELSEC-A

(1) When more than one external device is connected to the RS-422 interface and the com-
puter link module is the first or last station on the line, a terminal resistor must be set or
connected to it.

When the computer link module is not an end station on the line, there is not need to set
or connect a terminal resistor to it.

Below is a setting example of the pins of the A2ZCCPUC24 and the A2CCPUC24-PRF
(For detailes, refer to Section 4.7):

(a) When a terminal resistor is to be set
Set the pins to A or B (terminal resistor set).

(b) When no terminal resistor is to be set
Set the pins to C (not terminal resistor).

(2) Refer to Section 4.7 for terminal resistor connections of computer link modules other
than the A2CCPUC24 and the A2CCPUC24-PRF.

(3) Incorrect terminal resistor setting or connection results in abnormal computer linking.

i Position of Setting Switch
Set?mg of Switches Setting Items g Remarks
Switches ON OFF
Baud rate Unus-
(BPS) 300 600 1200 | 2400 | 4800 | 9600 | 19200 able
SW11 OFF ON OFF ON OFF ON OFF ON _
swi2 | Transmission OFF | OFF | ON | ON | OFF | OFF | ON ON
speed setting
SW13 OFF | OFF OFF OFF ON ON ON ON
SW14 | Data bit setting 8 bits 7 bits Parity bit is
sw not included
11 [— )
= SW15 Parity setting Set Not set —
1* [— )
I R —— . Valid only
b == SW16 Eve_n/odd parity Even Odd when parity
» = setting bit set is set
19 z:-
* == SWA17 | Stop bit setting 2 bits 1 bit —
SW1s SurT_1 check Set Not set For dedicated
setting protocol
swig | Main channel RS-422/RS-485 RS-232C Valid for
setting modes 9 to D
Write during
RUN . For dedicated
SW20 enabled/disabled Enabled Disabled protocol
setting
Settings | Connect a terminal resistor to both end stations when wiring cables.
T °f. I TXD : For transmission X N
Rern_n?a RXD : For reception Setting Pin
Se;!‘fnm A :When the RS-422 is the main channel Station No. XD XD
Pi 9 B : When the RS-485 is the main channel
Ins C  :Open (no terminal resistor) 0 A A
Setting example of terminal resistor setting pins 1 C C
Computer 2 C C
3 A A
RS-232C
Station No. 0 Station No. 1 Station No. 2 Station No. 3
Selting Pire A2CCPUC24 A2CCPUC24 A2CCPUC24 A2CCPUC24 |
(-PRF) (-PRF) (-PRF) (-PRF)
RS-422 RS-422 RS-422

4-10
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(a) Main channel setting

e When the external devices and/or other computer link modules are

connected to the RS-232C and RS-422 interfaces, set the interface to
which a communicating device to make a computer link is connected (for
positioning "9" to "D" of the mode setting switch).
If the communicating device is connected to one of the interfaces, either
ON or OFF setting is allowable. (The mode setting switch is set at "1" to
"8".)

e Section 4.7 gives example settings.

o Setting the main channel defines data flow as shown below:
Data received through the main channel is automatically transmitted
through the sub channel.
Data received through the sub channel is automatically transmitted
through the main channel.
When the mode switch is set to "9" to "D", only the processing request
commands, transmitted from other stations and received through the
main channel of the self, are valid with the set mode.
The computer link module executes the requested processing and
transmits the result through the main channel.

j:<;RS-23ZC RS-232C
: Data flow . Data flow
RS-422/485 > RS-422/485
PC CPU Computer link module PC CPU Comouter link module
RS-232C is set to the main RS-422/485 is set to the
channel main channel

(b) Data bit setting

o Set the bit length for one byte of data to be sent or received according to
the specifications of the device to be computer-linked.

¢ The parity bit mentioned in (4) is not included.

e The specifications of the RS-232C interface and those of the RS-422
match with each other.

(c) Transmission speed setting

e Set the transmission speed for data communication with a
communicating device in a computer link.

e The specifications of the RS-232C interface and those of the RS-422
match with each other.

¢ If an unusable position is set, the RUN LED goes OFF and the computer
link module does not operate.

(d) Parity bit setting
o Set whether or not a parity bit (horizontal parity) is appended to the data
for the communications with a communicating device in a computer link.

e The specifications of the RS-232C interface and those of the RS-422
match with each other.

4-1
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(e) Odd/even parity setting

o If a parity bit is appended as set in (d) in the previous page, set whether
an even or odd parity is used.

e The specifications of the RS-232C interface and those of the RS-422
match with each other.

(F) Stop bit setting
o Set the bit length for one byte of data to be sent or received according to
the specifications of the device to be computer-linked.

e The specifications of the RS-232C interface and those of the RS-422
match with each other.

(G) Sum check setting

¢ Set whether to add a sum check code to the end of each message during
dedicated-protocol computer linking.

o Refer to Section 5.4 for message structures when the sum check setting
is “Enabled”.

(H) A1ADP-SP setting

Set this to ON when the following two conditions are met.

o With the A1ADP-SP (the A-A1S Module Conversion Adapter), the
A1SJ71UC24-R2/R4/ PRF is connected to an AnACPU.

e The computer link function is used.

This setting is available for software version X or later of the A1SJ71UC24-
R2/R4/PRF. (Refer to Section 1.3.2.)

()  Write during RUN setting
o Set whether or not to write data to the running programmable controller
CPU during dedicated protocol computer linking.

e For available functions when “Enabled” is selected for this setting, refer
to the “write enabled setting” and “write disabled setting” columns of the
table shown in Section 3.2.

(J) Computer link/Multidrop link selection

e For computer linking with a computer link module having a multidrop
function, set the switch to “Computer link”.
To use the multidrop link function, set the switch to “Multidrop link”.

(K) Master station/Local station setting

e When the computer link/multidrop link selection switch described in (i)
above is set to “Computer link”, this setting will be ignored.
Set whether the computer link module should be used as the master
station or as a local station when “Multidrop link” is selected.
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4.2.3 Setting the station number setting switches

A station number defines which computer link module the computer must access
during dedicated-protocol computer linking.

Station Number

Setting Switches Contents

(1) Set the station number in the range of 0 to 31.
(Do not set a station number above 31.)

(2) Use X10 to set the station number ten's place.

(3) Use X1 to set the station number unit's place.

7 8 (4) Do not duplicate a station number already set in the range of 0 to 31.
6 9 Therefore, it is not necessary to set station numbers in the order
5 0| X10 connected to a computer.
4 1 Also, station numbers can be skipped when set.
3 2 (5) Station number setting example:

Computer
Computer link module

o N

1 Hﬂ Hﬂ ]

|:The above figure J Station 0 Station 1 Station2  ---------- Station 31

shows the switch of
the A1SJ71C24-R4.

POINTS

(1) The A1SJ71(U)C24-R2 and the A1SJ71(U)C24-PRF are not equipped
with station number setting switches. For dedicated-protocol computer
linking, set O0OH as station number.

(2) A station number must not be duplicated. If so, link data may be
destroyed, and an error may occur.
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4.3 Description of the Indicator LEDs
(Indicator LEDs on the AJ71UC24) et D RO piE 24 and the
(For description) (For description) (For description) (For description)
LED LED LED LED
No. No. No. No.
0 RUN | OO | 2-CN 16 0 LRUN|o o |POWER 37
1 28D | OO | 2P 17 1 — SD|© O|RUN 38
2 2RD | OO | 2-PRO 18 2 RD|© ©|ERROR 39
QO | 280 19 0 olgp 40
4 2NEU | OO | 4CN 20 4 NEU|© © | RD 41
5 2-ACK | OO | 4P 21 5 ACK|0 © [MIN]
6 2-NAK 88 4PRO 22 6 LNAK| O o|CGN- 16
7 4-NEU 4810 23 7 rNEU|C © 17
B | Aok OO 8 ACK|© © E/Rso 18
9 4NAK | OO | CPUR/W | 25 R5-422
0| 480 | OO | com 2 o NAK|© ©1810- 19
11 R0 | OO 10 SD|© ©|CN~ 20
00 11 "~ RD|© ©|p/g 21
00 | Bo 29 25 CPURMW|O ©|pro| [RS485 |22
00O | Bt 30 2 BO|C ©|gi0- 23
31 B2|O O|PRT 33
(Indicator LEDs on the A1SJ71UC24-R2, (Indicator LEDs on (Indicator LEDs on
A1SJ71UC24-PRF, A1SJ71C24-R2 the A1SJ71UC24-R4 and the A1SCPUC24-R2)
and the A1SJ71C24-PRF) the A1SJ71C24-R4)
(For description) (For description) (For description) (For description) (For description)
LED LED LED LED LED
No. No. No. No. No.
0 RUN[] NEU[J| 4 0 |RUN[]  NEU[JSCAN 7 0 1 o
1 sb[] ACK[ ]| 5 10 | SD[]  ACK[JSETE. 8 1 o
2 RDJ] NAK[J| 6 11 | RDJ NAK[JSCANE.| 9 2| 5
2 cPull  CNLI| 16 25 cPu]  CN[JSIOE | 20 245 -
33 PRTC]  PSCI| 17 CMD PS ] 21 s O
= PrOCT| 18 ] PROLISTOWN| 22 s O E
] SO 19 ] SI0 [ 23 16 O @
O O ] COM[MDL 36 171 &
YT RS
. . . 19
For multidrop link function 110
[SI0]

e The LED numbers shown in the above figures are given for description. The actual modules
do not bear such LED numbers.
e The indicator LEDs without a number are not used for computer linking.
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Initial
LED LED Name Indication of LED LED ON (Comes on/Flickers) LED OFF Status
No. (Goes off)
of LED
0 RUN L.RUN Normal run Normal run Error ON
Data transmission status at ) . .
1 2-SD SD RS-232C side Flickers during transmission of data. OFF
Data receive status at RS- ) ) .
2 2-RD RD 239C side Flickers during receipt of data. OFF
4 2.NEU NEU Neutral status at RS-232C Transmission sequence initial status (waiting for Receipt of ENQ *1
side ENQ) completed
Transmission of ACK through . .
5 2-ACK ACK RS-232C side After ACK is sent After NAK is sent OFF
Transmission of NAK through . .
6 2-NAK NAK RS-232C side After NAK is sent After ACK is sent OFF
Neutral status at RS-422/485 | Transmission sequence initial status (waiting for Receipt of ENQ *
7 4-NEU NEU . 1
side ENQ) completed
Transmission of ACK through . .
8 4-ACK ACK RS-422/485 side After ACK is sent After NAK is sent OFF
Transmission of NAK through ) )
9 4-NAK NAK RS-422/485 side After NAK is sent After ACK is sent OFF
Data transmission status at . . L
10 4-SD SD RS-422/485 side Flickers during transmission of data. OFF
Data receive status at RS- . . .
11 4-RD RD 492/485 side Flickers during receipt of data. OFF
Result of communi-cations
16 2-C/IN CIN between RS-232C side and Refer to (4). Normal OFF
PC CPU
Parity/Sum check error at .
17 2-PIS P/S RS-232C side Parity/Sum check error Normal OFF
18 2-PRO PRO SPiI;‘Oet000| error at RS-232C Communications protocol error Normal OFF
. When received data is abandoned because of an
19 2-S10 SIO SIO error at RS-232C side overrun or framing error or full OS area. Normal OFF
Result of communi-cations
20 4-C/N C/N between RS-422/485 side Refer to (4). Normal OFF
and PC CPU
Parity/Sum check error at .
21 4-P/S P/S RS-422/485 side Parity/Sum check error Normal OFF
22 4-PRO PRO SPi:joetocoI error at RS-422/485 Communications protocol error Normal OFF
. When received data is abandoned because of an
23 4-S10 SIO SIO error at RS-422/485 side overrun or framing error or full OS area. Normal OFF
Status of communications : . . .
25 CPURMW CPU with programmable controller Flickers during communlcatl(.)ns.wnh .the programmable controller CPU (or ON
cPU comes on when no communications is established).
26 COM Selected function Computer link Multidrop link *2
(TE;;”SS)”“'SS'O” speed 300 600 1200 2400 4800 9600 | 19200
29 BO OFF ON OFF ON OFF ON OFF v
30 B1 Transmission speed setting OFF OFF ON ON OFF OFF ON
31 B2 OFF OFF OFF OFF ON ON ON
Printer message output
equipped only with
A1SJ71UC24-PRF, :
33 PRT A1SJ71C24-PRF and Comes on at printer message output. OFF
A2CCPUC24-PRF, and
message related to them
37 POWER Normal power supply Normal | Error ON
ON : The sequence program is executed with the RUN key switch
set in the RUN position. (The LED remains on in case of
error that the sequence program continues to be executed.)
OFF :(1)The power is not turned on.
(2) The RUN key switch is in the STOP position.
38 RUN PC CPU run (3)A remote stop is set. OFF
(4)A remote pause is set.
Flicker : (1)An error of suspending the execution of the sequence
program was detected in a self-diagnosis.
(2)A latch is cleared.
Error detection status in a self-diagnosis
ON  :An error was detected in a self-diagnosis. (When OFF is
selected for an error in LED indication priority setting, the
39 ERROR PC CPU error LED remains off even if such the error is detected.) OFF
OFF : Normal
Flicker: The annunciator (F) was turned on by the sequence program.
40 SD MINI transmission status Flickers during transmission of MINI. OFF
41 RD MINI receive status Flickers during receipt of MINI. OFF
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Regarding the LEDs which are given two names in the LED Name column of the table on the
previous page and have the same function, this manual uses the names shown in the left block
for description. (LED No. 0 with the names “RUN” and “L.RUN”, for example, is called “RUN”
herein.)
*1 The 4-NEU indicator LED comes on or goes off depending on the settings of the

mode setting switch (refer to Section 4.2.1) and the main channel setting switch

(refer to Section 4.2.2) for transmission specifications.

Mode Setting 1to 4 5to8 9 AtoD F
Main Channel Setting | g 935¢ RS-232C RS-232C | oo oaoc | Rsazoiass | RS232C
LED No. LED RS-422/485 | RS-422/485 | RS-422/485 RS-422/485
4 2-NEU/NEU ON OFF OFF ON OFF OFF
7 4-NEU/NEU OFF ON OFF OFF ON OFF

*2 The COM indicator LED comes on or goes off depending on whether the computer
link/multidrop link selection switch for transmission specifications is set to “Computer
link” or to “Multidrop link”.

*3 The B0, B1, and B2 indicator LEDs come on or go off depending on the transmission
speed setting switches for transmission specifications.

(1) LEDs 2-C/N to 4-SIO (LED Nos.16 to 23) above light when an error occurs.

LED’s 2-SIO and 4-SIO light when receive data cannot be stored in OS area
during data receive with no-protocol mode (refer to Section 6.2.1 (2), 9.2.1 and
9.2.2).

If this happens, respond in one of the following two ways:
(a) Lower the transmission speed.
(b) Use one of the following transmission control functions:
DTR/DSR control or DC1/DC3 receive control.

The ON/OFF status of the LED Nos. 16 to 23 are stored in the buffer memory at
address 101H. The status can be read using the PC CPU instruction which
permits checking by a sequence program.

(Section 13 gives details about processing when an error is indicated.)

(2) After any LED 2-C/N to 4-SIO (LED Nos. 16 to 23) is ON, they remain ON even
when the cause of the error is eliminated.

It is necessary to send a turn-off request to address 102H of the buffer memory
using the sequence program TO instruction to turn OFF the LED (refer to
Section 8.1).

(3) LEDs RUN to 4-RD (LED Nos. 0 to 11), CPU R/W (LED No.25) PRT (LED No.
33) above light corresponding to the relevant status.

(4) LEDs 2-C/N and 4-C/N (LED Nos. 16 and 20) above light in the following
circumstances:

(a) When the computer link module attempts to make an illegal access
while the PC CPU is running (a write during program execution, for
example).

(b) During abnormal PC CPU access.

(5) The “initial state” column indicates the status when the power is turned ON, the
PC CPU is reset or the computer link module READY signal (Xn7) is ON after
switchinig mode.
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4.4 Loading and Installation

This section describes precautions for the handling of computer link modules, from
unpacking to installation, and the proper installation environment.

For details of loading and installing each type of computer link module, refer to the
User’s Manual attached to it.

441 Handling instructions
Follow the precautions below to handle the computer link module:

(1) The computer link module case is made of resin. Do not drop or impose a
shock on it.

(2) Do not remove the printed circuit board from the module case. It may cause
malfunctioning.

(3) In wiring, use caution not to drop wire scraps into the module.
Remove scraps and foreign matters completely, if found.

(4) Tighten the computer link module clamping screws to the torques specified in
the User’'s Manual (Hardware) for the module used.

44.2 Installation environment
Never install the system in the following environments:

(1) Locations where ambient temperature is outside the range 0 to 55°C (32 to
131°F).

(2) Locations where ambient humidity is outside the range of 10 to 90%RH.

(3) Locations where dew condensation takes place due to sudden temperature
changes.

(4) Locations where there are corrosive gasses and combustible gasses.

(5) Locations where there is a high level of conductive powder, such as dust and
iron filings, oil mist, salt, and organic solvent.

(6) Locations exposed to the direct rays of the sun.
(7) Locations where strong power and magnetic fields are generated.

(8) Locations where vibration and shock are directly transmitted to the main unit.
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4.5 Self-Loopback Test

The self-loopback test function is to check the computer link module, when no
external device is connected to it, to see if it can send or receive data to or from the
external device and the PC CPU properly. This function is selected by setting the
mode setting switch to "F".

4.5.1 Procedure to carry out the self-loopback test

The procedure to carry out the self-loopback test is as follows:

Step1 Connect the cables

1) Cable connections of the RS-232C interface
Connect cables to the RS-232C connector, as shown below.
A computer link module without an RS-232C interface does not require
such cable connections.

(25-pin connector) (9-pin connector)-

Computer Link Computer Link
Module Cable Module Cable
Signal Pin Connections Signal Pin Connections
Names | Number Names Number
FG 1 cD 1
SD 2 ‘ RD 2
RS 4 ‘ DTR 4
(o] 5 ::l SG 5
DSR 6 DSR 6 <
SG 7 RS 7
CcD 8 (3] 8 :
DTR 20

2) Cable connections of the RS-422 interface
Connect cables to the RS-422 terminal block, as shown below.
A computer link module without an RS-422 interface does not require
such cable connections. '

Computer Link
Module

Signal Names
SDA
SDB
RDA
RDB
SG

FG

Cable
Connections

A A

Step2 Set the mode setting switch

Set the mode setting switch to "F" to select the self-loopback test.
(Section 4.2.1 tells details of how to set this switch.)

4-18



4. SETTINGS AND PROCEDURES
BEFORE OPERATION

Step 3 Execute the self-loopback test

1) Stop the PC CPU.

2) Powering on or resetting the PC CPU starts the test automatically.
(The test starts several seconds after the PC CPU is powered on or
reset.)

* During operation in the self-loopback test mode, the READY signal
(Xn7) of the computer link module does not turned on.

3) Check sequence
Checks are executed out in the following order:
a) PC CPU communications check
b) RS-232C communications check

¢) RS-422 communications check

The checks are then repeated. (The checks are executed auto-
matically by the computer link module.)
The checks per cycle are completed within one second.

4) Check the LED display status, as described in Section 4.5.2.
Normal : Follow procedure (5) to end the test.

Error : Correct the error and repeat the self-loopback test
5) When checks are completed:
a) Turn the power supply OFF.

b) Disconnect the cables. Connect the cables to link with the com-
puters (refer to Section 4.6).

¢) Change the setting of the mode setting switch. ("1" to "D")

[ POINTS|

(1) ¥ an error (error code: 11H) occurs during data communications
(reading/writing) between the PC CPU and the computer link module
using a dedicated protocol, perform a self-loopback test to check the
module to see if it operates properly.

(2) When two or more computer link modules are loaded in the main
base unit, carry out a self-loopback test on the modules one by one.
Carrying out a self-loopback test on the modules together causes an
error in a PC CPU communications check.

(3) To allocate 1/O points by the GPP function of the MELSEC-A series,
set the slot for the computer link module to F32.

4-19



4. SETTINGS AND PROCEDURES
BEFORE OPERATION

4.5.2 Self-loopback text operations

This section describes what is checked in the self-loopback test and how the
indicator LEDs function according to the check results.
The LED numbers in the following table are for description, and correspond to the

numbers shown in Section 4.3.

Check items Check Descriptions Normal indicator LED | Error Indicator LED | Information Flow
After writing data to special data register 2-C/N OFF
D9072, the computer link module reads LED No. 16
PCCPU and verifies it. If the data matches, itis ( 0. 16) 2-C/N
communication - ON
check changed and the procedure is repeated. CPURMW (LED No. 16)
If data does not match, an error is (LED No. 25) Flashing PC CPU Computer
indicated. link moduls
Checks the RS-232C interface of the 2-SI0 OFF
computer link module to see if it normally | (LED No. 19)
RS-232C receives the data it sends. If normal, RS-232C
4 " 2-SD 2-Si0
communica- computer link module changes data and (LED No. 1) (LED No. 19) ON
tions check the procedure is repeated. If not normal, - Flashing :
an error is indicated. An error is 2-RD Computer link
indicated if no cable is connected. (LED No. 2) _module
Checks the RS-422 interface of the 4-SIO OFF
computer link module to see ifitnormally | (LED No. 23)
RS-422 receives the data it sends. If normal, 4-SD 4-SI0
communica- computer link module changes data and (LED No. 10) (LED No. 23) ON RS-422
tions check the procedure is repeated. If not normal, - Flashing ) )
an error is indicated. An error is 4-RD Computer fink
indicated if no cable is connected. (LED No. 11) module
POINTSI
(1) Even if an error occurs during a check in the self-loopback test, the
test proceeds. _
(2) Ignore the description and normal and error indications of a check
which is applicable to an interface that the computer link module does
not have.
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This section describes wiring with an external device for computer linking.

4.6.1 Precautions during wiring

External wiring which is resistant to external noise effects is a prerequisite for
reliable computer link module operations (full use of all available functions).

When external wiring of the computer link module is conducted, the following
precautions must be taken:

1)

(@)
3)

(4)

Keep main circuit wiring, high-voltage wiring, and other load-carrying wiring
outside the PC CPU separate from computer link module wiring. Never bundle
them together. This prevents noise and surge-induction effects.

These wirings above must be at least 100 mm (3.94 in.) away from the
computer link module.

Ground the shield of shielded wires and cables at only one point.

M3.5 screws are used for the terminal screw at the RS-422/485 interface
terminal block. The applicable solderless terminal is the 1.25-3.5 model. A
solderless terminal with insulation sleeve cannot be used for the terminal block.
The wire-connected-part of the solderless terminal should be covered with mark
tube or insulation tube.

This section covers wiring with an external device for computer linking.
For connecting a power supply wire or MELSECNET/MINI to an A2CCPUC24,
refer to the User's Manual (Hardware) for the PC CPU.

4.6.2 Connecting the RS-232C connectors

Precautions and examples of connections to an RS-232C connector is shown in the
diagram below.

(1)

Precautions during connections

(@) Given in this section are some examples of typical connections for full-
duplex transmission. Determine and adopt one of the connections methods
shown in (2) depending on whether the external device can turn on and off
the CD signal (pin No. 8/pin No. 1) to the computer link module.

The operation of the computer link module to the CD signal is described in (3).

(b) For half-duplex transmission, connect the connectors according to Section
10.

(c) Connect the FG signal and shield of the connector cable as indicated

below.
When Connector at Computer | When Connector at Computer Remarks
Link Module Side is 25 Pin Link Module Side is 9 Pin

FG signal of Connect to FG signal terminal at |Connect to the connector body at e Do not short the FG signal and SG signal lines
connector cable [computer link module side the computer link module side of the connector cable.

Connect to the FG signal Connect to the FG terminal at the |e If the FG signal and SG signal lines are
Connector cable [terminal at the computer link external device side or the connected inside the external device, do not
shield module side (do not connect to  |connector body at the computer link | connect the FG signal at the computer link

the external device). module side. module side to the external device.

* |If the shield of the connector cable is connected to both the computer link module side and the
external device side, data transmission may not be possible due to noise.

4-21
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(d) If external noises disable correct data communications even if the cable is
connected in the manner indicated above, follow the instructions below for
connecting the cable.

o If there is an FG pin at the computer link module side, connect the FG
pins by the shield of the cable.
If there is no FG pin at the computer link module side, connect the FG
terminal of the mating device to the connector housing of the computer
link module by the shield of the cable.
For the connection at the external device, follow the instructions given in
its manual.

e Connect the signals with the exception of SG in a pair with the SG.

(Computer link module side) (Mating device side)
FG or ) FG
connecMiiiiiiiiisrfldi ffffffff /
housing [ Co

S I D G G D S
S I G G D Sl
i S D G G D S

SG—— « v — SG

* The FG of the computer link module is connected to the screw tightening
section of the connector and it functions as the FG of the module itself.

(e) Do not connect an RS-422 device to the RS-232C interface.
If an RS-422 device is connected to the RS-232C interface, the interface
hardware of the connected RS-422 device will be damaged, disabling
communications.

POINT

If an RS-232C - RS-422 converter is used when connecting an external device
to the computer link module, use a converter which is compatible with the
system configuration (1-to-1) of the PC CPU and external device.
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(2) Examples

(a) When connecting an external device which can turn on and off the CD

signal (pin No. 8/pin No. 1) to the computer link module.

e Connect cables so that the external device can turn on and off the CD
signal to the computer link module.
(To send or receive data in full-duplex transmission, keep the CD signal
to the computer link module on.)

¢ For the RS-232C CD terminal check setting (set at address 10BH in the
buffer memory, refer to Section 3.10), do not change the default value
(CD terminal check enabled), as described in (3).

1) When the computer link module is equipped with a 25-pin connector

(Connection example)

Computer Link Module Cable Connections and External Device
Signal Names | Pin Numbers Signal Directions Signal Names
FG 1 > FG
I = ]
RD(RXD) 3 RD(RXD)
RS 4 — RS
CS(CTS) 5 CS(CTS)
DSR(DR) 6 \ DSR(DR)
SG 7 j/ \ SG
cD 8 /& CD
DTR(ER) 20 DTR(ER)

2) When the computer link module is equipped with a 9-pin connector

(Connection example)

Computer Link Module Cable Connections and External Device
Signal Names | Pin Numbers Signal Directions Signal Names
CD 1 CcD
RD(RXD) 2 RD(RXD)
SD(TXD) 3 SD(TXD)
DTR(ER) 4 DTR(ER)
SG 5 < SG
DSR(DR) 6 DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 CS(CTS)

POINT

As shown in the figures above, connecting the DTR signal and DSR signal
pins of the computer link module as well as the CD signal pin to the external
device enables CD code control or DTR/DSR control described in Section 9.
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(b) When connecting an external device which cannot turn on and off the CD
signal (pin No. 8/pin No. 1) to the computer link module.

e It is not necessary to connect the CD pins (pin No. 8/pin No. 1) of the
external device and the computer link module to each other.
(The connection shown in (a) can also establish a computer link.)

¢ For the RS-232C CD terminal check setting (set at address 10BH in the
buffer memory, refer to Section 3.10), set CD terminal check disabled
(write 1), as described in (3).

1) When the computer link module is equipped with a 25-pin connector

(Connection example 1)

Computer Link Module Cable Connections and External Device
Signal Names | Pin Numbers Signal Directions Signal Names
FG 1 > FG
e 2 ] w0
RD(RXD) 3 RD(RXD)
RS 4 |——- RS
CS(CTS) 5 :I —> CS(CTS)
DSR(DR) 6 /v DSR(DR)
G 7 1#\ — G
cD 8 /& CD
DTR(ER) 20 DTR(ER)

* As shown in the figure above, connecting the DTR signal and DSR
signal pins of the computer link module enables DC code control or
DTR/DSR control described in Section 9.

(Connection example 2)

Cable Connections and

External Device

Signal Directions

Signal Names

FG

SD(TXD)

RD(RXD)

RS

CS(CTS)

DSR(DR)

A

SG

Computer Link Module
Signal Names | Pin Numbers
FG 1
SD(TXD) 2
RD(RXD) 3
RS 4
CS(CTS) 5
DSR(DR) 6
SG 7
CD 8
DTR(ER) 20

CD

DTR(ER)

* As shown in the figure above, keeping the DTR signal and DSR
signal pins of the computer link module free from the external
device enables DC code control described in Section 9, but DTR/DSR
control cannot be executed.
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2) When the computer link module is equipped with a 9-pin connector

(Connection example 1)

Computer Link Module Cable Connections and External Device
Signal Names | Pin Numbers Signal Directions Signal Names
CD 1 CD
RD(RXD) 2 >_< RD(RXD)
SD(TXD) 3 SD(TXD)
DTR(ER) 4 DTR(ER)
SG 5 < > SG
DSR(DR) 6 /\ DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 :I I: CS(CTS)

* As shown in the figure above, connecting the DTR signal and DSR
signal pins of the computer link module enables DC code control or
DTR/DSR control described in Section 9.

(Connection example 2)

Computer Link Module Cable Connections and External Device
Signal Names | Pin Numbers Signal Directions Signal Names
CD 1 CD
RD(RXD) 2 >_< RD(RXD)
SD(TXD) 3 SD(TXD)
DTR(ER) 4 DTR(ER)
SG 5 < SG
DSR(DR) 6 « > DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 :I I: CS(CTS)

* As shown in the figure above, keeping the DTR signal and DSR
signal pins of the computer link module free from the external
device enables DC code control described in Section 9, but

DTR/DSR control cannot be executed.
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The operations of the computer link module to the CD signal according to the
RS-232C CD terminal check setting (set with address 10BH of buffer memory,
mentioned in Section 3.10) are geven below.

CD Terminal Check Enabled

CD Terminal Check Disabled

Full-duplex

The computer link module performs transmission
processing when the CD signal (receive carrier
detection) is ON. The transmission sequence of the
computer link module is initialized when the CD
signal is turned OFF during data communications.

The computer link module sends or receives data in
full-duplex transmission whether or not the CD
signal is ON or OFF.

[The computer link module performs transmission
processing regardless of the ON/OFF state of
the CD signal.

This enables data communicatins with those
external devices which cannot control (ON/OFF) the
CD signal.

Insert a sequence program given below to set “CD terminal check disabled”.
To set “CD terminal check enabled”, the sequence program shown below is not
necessary since the default setting when the computer link module is started up is

“0" (CD terminal check enabled.)

Xn7

e ]

n1 ‘ H10B ‘ K1 ‘

K1 }—4

* Also refer to Sections 5.2.1 (2) (b), 6.2.4 (2) (f), and 7.2.6 (2) (d) explaining the
comptuer link functions for the RS-232C CD terminal check setting.

The computer link mocule does not turn OFF the RS signal even when the received data
storage OS area of the computer link module has become full and the data received from the
external device cannot be stored while the data is received in no-protocol mode.

To notify the external device that the received data storage OS area is full, use a DTR/DSR
control function or DC code contorol function. Refer to Section 9.
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4.6.3 Connecting the RS-422 connectors

When connecting to an RS-422 connector, the following precautions must be taken.
Connection examples are given in the diagram below.

(1) Precautions during connections

(a) To transmit FG and SG signals of the computer link module to an external
device, perform connections conforming to the specifications of the
external device.

(b) The arrangement of the signal terminals on the terminal block in the
computer link module is shown in Section 4.1.2. Connect the cables to the
correct terminals.

(c) Connect the cables following the specifications of the computer link module
and the precautions shown in Section 3.8.
A terminal resistor must be set (or connected) to both end stations
connected through the RS-422 interface. Set (Connect) terminal resistors
according to Section 4.7 herein and the User’s Manual (Hardware) for the
computer link module used.

(d) Connect the shield of the connection cable to either of the FG terminals of
the devices to be connected.

(e) If external noise disables correct data communications even if the cable is
connected in the manner indicated above, follow the instructions below for
connecting the cable.

e Connect the FG pins of both stations by the shield of the connection
cable. Note that for the connection at the external device, follow the
instructions given in its the manual.

e Connect nnA and nnB of the individual signals in a pair.

(Computer link module side) (Mating device side)
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(f) Connect the signals correctly, paying attention to the order of the signals at
the terminal block of the computer link module.

(g) If a data communication with external devices is disabled, check the
specifications of the mating device, and then connect the cable between
them with the connectors { A and{ B for each signal reversed to each
other on either of the devices.

Data communication function may be recovered.

(For SDA and SDB)

Connect SDA to RDB of the mating device, and SDB to RDA of the mating
device.

Shield

POINTS

(1) In the description of setting/connection of a terminal resistor, given in this
item, if an RS-232C - RS-422 converter or other device functions as the
end station, a terminal resistor must be set or connected at the converter.

(2) If an RS-232C - RS-422 converter is used when connecting an external
device to the computer link module, use a converter which is compatible
with the system configuration (1-to-1, 1-to-n, m-to-n) of the PC CPU and
external device.

(3) All devices that are connected to the RS-422/485 interface of the
computer link module must be either RS-422 or RS-485 devices including
the configuration of "1-to-n" and "1-to-m".
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(a) 1:1 connection ratio
Computer Link .
Module Cable Connections and External Device D .
. . . escription
Signal Directions
Signal Names Signal Names
SDA >< > RDA Received data
SDB » RDB Received data
RDA ::>< >< SDA Send data
RDB SDB Send data
RSA Request to send
,— RSB Request to send
> CSA Clear to send
|—> CSB Clear to send
NC >
SG / SG Signal ground
FG < > FG Frame ground

(b) 1:n connection ratio (Multidrop connection)

1) An external and station 0 computer link module are connected through
the RS-232C port:

External I__S_taaor:O__: :_Cgta_tlo_nt?_: r_gt_atﬂ)rin_ I
i [ t i - . omputer | - omputer
device RS-232C i IinI?TnFc))Léare : R§ f22 ! link module: R§ i22 : link module :
SD ~—| L SD  SDA; A ) L SDA— — SDA |
[ SDB+ SDB ——— . — SDB |
| RDA+ — RDA ——L— L — RDA |
RD — ~RD RDB ' — RDB ——— : —— RDB |
! SG + - L+ s¢ —— L —+—sG |
| __FG A% ~®——FG % ¢ —_FG |
2) An external device and station 0 computer link module are connected
through the RS-422 port:

' Station 0| " Station 1 | " Stationn

deésirg: l RS:4i2 ! _Co?r:gﬂter . RS-422 ! _Co?r:gﬂter : Ri'432 ! I_C;()mpt(ljtz—:-lr i

8\ N I link module ! I link module ! Yay - ! link module ;

NN
A

|

| |

| | |
SDA —| R || SDA — : 1 SDA ————— ——— SDA |
SDB — ] .— SDB —; — ', — SDB —; — ——— SDB |
RDA — — RDA — — ! — RDA —j — ——— RDA i
RDB — ‘— RDB — — RDB —; — RDB |
i !
|

SG SG — SG SG
G —|— —¢—__ g —% %—__ g +—% *—_F¢
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m:n connection ratio (Multidrop connection)

1) The computer and the computer link module are connected through the
RS-232C, and the computer link modules are connected through the
RS-422.

. .
Computer \ | Computer | | Computer |
(RS-232C) (RS-232C) (RS-232C) ‘
SD SD
RD RD |
L L
tatlonT Watlon fStatlon Stanon n
Computer Computer Computer Computer
| link module | [ link module‘ | link module | | link module |
(RS-232C) (RS-232C) (RS-232C) (RS-232C)
L~ sD SD — SD —| SD
RD RD ] RD — RD
\ \ \ \ \ \ \
(RS-422) RS422) | _ RS422) | (RS-422)
SDA SDA SDA Y SDA ]
SDB SDB SDB SDB
road | T RDA}‘H T RDA}‘H 1 RDA]\
RD L RDB | | RDB [ RDB
\ l J | | [
\ | I [ | |
77777777 : SG — S ——— ‘ SG
2) The computer and the computer link module are connected through the
RS-232C and RS-422, and the computer link modules are connected
throuth the RS-422.
Computer Computer
fssm_%‘;)r (RS-422) (RS-422)
SDA SD SDA
\ N \ 1\ \ 3
ROA) " T roa)
J
ROB’ [ ] RDB
L
\ \ \ \
[
SG —+ s6 ——
FG — | . FG —
N i StaE)nOi Staa)n 1 a StJon 2 T Station n
Computer Computer Computer Computer
| link module‘ | link module‘ | link module‘ link module
(RS-232C) RS-232C (RS-232C) (RS 2320)
SD ( SD ) |~ SD SD
RD mp ST RD RD
\ \ \ \ \ \ \ \
(RS-422) (Rs-422) | (RS-422) (RS-422)
Fr S ST - o
SDB SDB
[ RDAJ\H N RDA)J\H L RDAJ)\ [ \ RDA]\
[ ] ] RDB [ RDB [ | RDB [ ] RDB
L LT [ | |
Vo ‘ (I ‘ ‘ I | ‘ ‘ |
SG ! sG e /
P 4t s j/i J\t: s f
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3) The computer and the computer link module are connected through the

RS-422.
Computer Computer Computer
(RS-422) (RS-422) (RS-422)
SDA SDA SDA
| sosﬂ‘y— M’— sos]ry— M’— SDB]vQ—
RDA j [1 1) RoAj [h ] RDA §
RDB | | RDB [ | RDB
o o
\ \ L \ \ Vo \ \
—A SG —m SG —n
e - — 6 - v ol
Station 0 Station 1 Station 2 Station n
Computer Computer Computer Computer
| link module | | link module | | link module | | link module |
(RS-422) (RS-422) (RS-422) (R§Sl§2)
SDA SDA — SDA —
At \ SDB)Ij SDB \JT A A SDB Al [ ! SDB ]
[V RDA)M\ | RoaJ | [ RDA))\ [l 1] RoAj
|| || RoBZ ([ | |, ROB [ | || ROB [ RDB
[ L L o
SG SG ; SG SG
TR ER — R — L% |
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4.7 Setting/Connecting Terminal Resistors

Set (Connect) a terminal resistor to the end stations (the first and the last stations (]
stations on the following page)) to be connected through the RS-422 interface.

Other stations do not require a terminal resistor.

This section describes how to set or connect a terminal resistor to the computer link
module.

When setting or connecting a terminal resistor to an external device, refer to the
instruction manual for the external device.

POINTS

Pay attention to the following points in setting or connecting a terminal resistor

according to this section:

(1) To use an RS-232C/RS-422 converter with the end stations
connected through the RS-422 interface, set or connect a terminal
resistor to the RS-422 interface of the converter.

(2) Connect the following attached terminal resistors to computer link
modules other than the A2CCPUC24(-PRF):

e For communications through the RS-422 interface: “330 Q, 1/4 W”
resistor

e For communications through the RS-485 interface: “110 Q, 1/2 W”
resistor

* Discrimination between above terminal resistors

330Q Orange Orange Brown 110 Q Brown Brown Brown
(3) On the A2CCPUC24(-PRF), set the terminal resistor setting pin to
the proper position.
e For communications through the RS-422 interface: “A”

e For communications through the RS-485 interface: “B”
* Set the pin to “C” when the module is not an end station.
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(1) When the system configuration is 1 (external device):1 (computer link module)

*1 Connection example
External Computer 7SDAE]
System device RS-422 i -spe
. . - link module |
configuration ) RDAE]
@ *1 [—RDB
Method of setting/connecting terminal resistor to computer link module
. Remarks
Necessity of concerned
setting/con-

. . A1SJ71UC24-R4 A2CCPUC24- |Allowable
negtmg terminal AJ71UC24 A1SJ71C24-R4 A2CCPUC24 PRF setting ‘
resistor to : _ : . . . . mode ~ Main
external device Connect attached terminal resistor Set using terminal resistor setting pin channel

Station No. (330 /110 Q). (Section 4.2.2). setting
(1) Necessary _— _ _ _ _—
Connect terminal resistor between . 1to0 8
@) S SDA and SDB and between RDAand | D - SettoAorB.
RXD : Set to Aor B.
RDB. _
(2) When the system configuration is 1 (external device):n (computer link modules)
(multidrop connection)
When
. RS-
connecting
computer link External | 232C | Computer Computer Computer
modules to de:ice link module| Rs 4 | fink r(n;du'e Rs-422 | link module *1 Connection example
external device ) . @ |,
through RS- 7SDA@
System 232C | spB
configuration {—RDA
When —RDBE]
connecting External Computer Computer Computer
computer link device | K542 link module RS422 | jink module |-RS-422 link module|
modules to (5) (6) @) (8) »
external device
through RS-422
Method of setting/connecting terminal resistor to computer link module
. Remarks
Necessity of concerned
setting/con- — |Allowable
necting terminal | AJ71UC24 AISITIUC24R4 | Apcopuc24 AZCE,';‘;CZA' Setting
resistor to A1SJ71C24-R4 mode Main
external device | Connect attached terminal resistor Set using terminal resistor setting pin channel
Station No. (330 /110 Q). (Section 4.2.2). setting
(1) Unnecessary _ _— _— _ _—
Connect terminal 9toD
2 [osistor befuveen TXD : Setto Aor B.
RXD : Set to A or B.
and between
RDA and RDB. RS-232C
1t08
(3), (6), (7) _ Connection is unnecessary. Set pins of all modules to C.
Connect terminal resistor between . 1t08
@), 8) - SDA and SDB and between RDAand | 11D * SettoAorB.
RXD: Set to Aor B.
RDB. -
(5) Necessary _ _ _ _ _
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(3) When the system configuration is m (computers):n (computer link modules)
(multidrop connection)

When
connecting Computer Computer Computer
computer link Q) @) ®)
modules to
computers Computer Computer [Ro-232C Computer |.RS:232C Computer
. link module | Rrs. link module . link module ’ link module
through RS- RS-232C 2 Rs-422 3) RS-422 5 RS-422 @
232C 9 =
When
connecting Computer Computer Computer
computer link @) an (13)
modules to
computers Computer Computer |3>-232¢ Computer Computer
thI’OUgh RS- RS-422 link r(gc;dule RS-422 Iink(Tg;iule RS-422 Iink(Tg)dule RS-422 Rs-422 | link T:dule
232C and RS- i *1)
System 422
configuration
When
connecting Coputey Computer Computer
computer link as) (18) (20)
modules to
computers Computer Computer Computer Computer
link module link module 9 g link module 9 g link module
through RS-422 RS-422 (16) RS-422 (17) RS-422 RS-422 (19) RS-422 RS-422 @1)
*1
*1 Connection example
SDA / / SDA
SbB SDB
RDA RDA
ﬂ:mﬂ» D s
Necessity of Method of setting/connecting terminal resistor to computer link module
. Remarks
setting/con- concerned
necting terminal
. A1SJ71UC24-R4 A2CCPUC24- Allowable
resistor to . AJ71UC24 A1SJ71C24-R4 A2CCPUC24 PRF setting
external device mode_“Main
Connect attached terminal resistor Set using terminal resistor setting pin channel
Station No. (330 /110 Q). (Section 4.2.2). setting
(1), (4), (6),
(11), (13), Unnecessary _—  — —_— _— _
(18), (20)
o | | oweemal | po:sawc he.o
RDA and RDB. RXD : SettoAorB. RS-422
Connection is . A, B,D
3), (5), (10) _ unnecessary. _ Set pins of all modules to C. RS-422
Copnect terminal Copnect terminal TXD - Set to C 56,8
(7), (14), (21) _ resistor between | resistor between RXD : Set to Aor B
RDA and RDB. RDA and RDB. ’ '
(8), (15) Necessary _ _ _ _
(9)(’1(71)2)(’1(;)6)’ Connection is unnecessary. Set pins of all modules to C. 568
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4.8 Setting the Operation Mode and Starting Operation

After making sure that the computer link module operates properly and that the
cable connections between the module and the external device are made properly,
the module is ready to start computer linking with the device.

This section describes the procedure from the completion of the operation described
in Section 4.2 through Section 4.7 and the start of computer linking.

4.8.1 Loopback test

The loopback test function is to check the cable connections between the computer
and the computer link module, and the communications function using a dedicated
command (TT) in dedicated protocol modes 1 to 4.

If the external device can establish a computer link using a dedicated protocol,
follow the steps below:

(Step 1) Connecting cables between the computer and the computer link module
Connect cables between the computer and the computer link module
according to the system configuration specified in Section 4.6.

(Step 2) Setting the mode setting switch
Set the mode setting switch to a number between “1" and "4" or between “5"
and "8" according to the interface to be loopback-tested so that the interface
will go into a dedicated protocol mode.
(For the setting of the switch, refer to Section 4.2.1.)

(Step 3) Starting up the PC CPU
Turning on the power supply or resetting the PC CPU with the PC CPU
stopped enables a loopback test to start by turning on the computer link
module READY signal (Xn7).

(Step 4) Executing the command for loopback test

1) Create a program for loopback test on the computer, and send the
loopback test command (TT) and data to the computer link module.
Refer to Section 5.4 for the message structures in control formats 1 to
4, and Section 5.16 for details of the loopback test command (TT).

2) The computer link module sends the received data directly to the

computer.
(Step 5) Checking data on the computer

1) Check on the computer if the data sent from the computer and the data
returned from the computer link module match with each other.
Exactly matching data indicates that the computer and the computer
link module normally communicate with each other.
If a mismatch is found between them, the settings of the transmission
specifications are incorrect, or the CD signal is turned on and off
repeatedly.
Identify the cause of the mismatch by following the troubleshooting
procedure in Section 13, and perform another loopback test.
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2) When communications is not executed
The hardware settings are incorrect, or the cables are not connected
properly.
Identify the cause of the problem following the troubleshooting pro-
cedure in Section 13, and perform another loopback test.

3) The completion of the loopback test permits dedicated-protocol com-
puter linking.
To start computer linking in the no-protocol or bidirectional mode, carry
out the procedures described in Sections 4.8.2 and 4.8.3.

4.8.2 Setting the mode

After performing the loopback test to confirm that the cable connections between the
external device and the computer link module are connected correctly and that the
communications function works properly, set the mode so that the interface to which
the external device is connected can establish a computer link (mode switching).
The relationship between the mode and the mode setting switch number is as
shown in Section 4.2.1. The mode can be set by the use of the mode setting switch
or the mode switching function.

For details of the mode setting switch, refer to Section 4.2.1. After setting the mode,
reset the power to the PC CPU or the PC CPU itself, then start up the computer link
module again.

When setting the mode by the mode switching function, refer to Section 12, and
start up the computer link module again.

4.8.3 Writing values to buffer memory specific use areas and starting operation

After setting the mode of the computer link module and starting it up again, com-
puter linking specified can be executed.

According to the following related section which describes computer linking in the
specified mode, execute computer linking.

e Computer linking using dedicated protocoils........... Section 5
e Computer linking in the no-protocol mode.............. Section 6
o Computer linking in the bidirectional mode............. Section 7

If it is necessary to modify (write) the set values in a specific use area in the buffer
memory (area indicated by e in Section 3.10) when the computer link module
READY signal (Xn7) is turned on, follow the procedure in the corresponding section
above.

POINT

Among the processing by special function modules, access by the PC CPU is
given priority.

Therefore, frequent access to the special function module buffer memory by
the PC CPU not only lengthens the scan time of the PC CPU, but also delays
processing by the special function module.

Access to the the buffer memory area from the PC CPU by the instruction
such as FROM/TO instruction is allowed only when the access is necessary,

4.9 Maintenance and Inspection

The computer link module itself requires no particular inspection procedures.
However, carry out the inspections listed in the PC CPU User’'s Manual to ensure
optinum system performance.
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5. COMMUNICATIONS WITH A COMPUTER IN THE DEDICATED PROTOCOL

This section explains the details and methods of specifying control protocols 1 to 4
along with examples.

5.1 Data Flow in Communications with Dedicated Protocols
Data to be read from or written to the PC CPU

(1) The computer reads daté from the PC CPU

Computer
PCCPU i
Corr?rlmk‘module (2) Command
(3) Read request
Sequence f ; o8 Y‘ (7) Various data
ram 08
prog 6) Various data {10) Response
(5) Deta Bufter memory * Device memory information
Read (4) (6) Data - _ . Extenspn file register
Special function module information
o ® » Sequence program
i @)Read N Y NgL T i -{ Data commu-
Deth:g memory, @) Re Buffor ¢ Microcomputer program rsrasiing
" memory o Comment gram
(4) ¢ Parameter
¢ PC CPU information
(2) The computer writes data to the PC CPU
Computer
PC CPU i
Computor lmk‘module (2) Commands, data, etc.
3) Write request
‘v = fos\Y (6) Response
i os »/
(5) Result
Buffer memorv « Device memory information "
Write (4) . 'Extensio_n file register Request
Special function module information

Sequence program
Microcomputer program
Comment

Parameter

PC CPU information

Data commu-
nications pro-
gram

Devi (4) Wiite o
Dewoee‘n;emory, ! Buffer
1 memory

@) mmmmmeee

(3) The PC CPU sends data to the computer

Computer
PCCPU Computer link module
N (5) Data
Sequence (2) Send request | (3) \{ 6) Re- ‘
program + Data ) e ¢ sult ¢ On-demand data
[T ANiah SENHN '
| Buffermemory 1}
| 1 (6) Read
(1) Send request +
Data write request Special function module

nications pro-
gram

Device memory, ,r ---------
etc. 1 Buffer
" 1]
' memory
| I——

The OS (operating system) shown in the above illustrations is the software that uses resources
such as the PC CPU, memory, terminals, files, and network efficiently.
In this manual, this software is described as the system program or system.
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5.2 Programming Hints

Described below are precautions for preparing a program for dedicated protocol
computer linking.

5.2.1 Reading/Writing data fromfto the buffer memory

Dedicated-protocol computer linking does not require a sequence program for
reading or writing data from or to the buffer memory, except in the cases below.

To do the following operations, read or write data from or to the buffer memory, if
necessary.

(The areas in the buffer memory are shown in Section 3.10.)

When the computer link module is turned on, a default value is written to a specific
use area in the buffer memory.

Reading/Writing Needing Sequence Program Prepared Reference Section
) Changing the defaul‘t value for a specific use area in the computer link module buffer Section 5.2.1(2) and (3)
memory to communicate data
(2) Using the on-demand function to send data from the PC CPU to the computer Section 5.14
(3) Using the buffer memory reading/writing function by the computer Section 5.9
@) ?egdmg the start-_up. state of computer link module LEDs and writing their turn-off state Section 8
uring computer linking
(5) Reading the states of the module and signals during computer linking Section 8
(6) Executing transmission control with the external device using the DC code Section 9
@ rli);zﬁgng half-duplex transmission through the RS-232C interface of the computer link Section 10

(1) Precautions for reading or writing data from or to a specific use area in the
buffer memory

(a) Buffer memory is not backed up by a battery.

When the power is turned ON, the PC CPU is reset, or the mode is switch-
ed, all data in the buffer is set to default values. Therefore, whenever the
power is turned ON, the CPU is reset, or the mode is switched, any data
which has been changed from a default value must be written to the buffer.

(b) Except for the mode-switching area, data can only be written to the specific
use area (100H to 11FH) using the TO instruction in a sequence program.
If data is written to the buffer memory using the command in a computer
program, the computer link module will not operate correctly. Never try to
write data using a computer program.

{(c) If the following functions are used in combination with the dedicated pro-
tocol, make sure to allocate the user area in buffer memory so that the
same area will not be used by different functions.

If the same area is allocated to different functions, the data in this area is
rewritten and communications will not be correctly executed.

No-protocol mode transmission or bidirectional mode transmission
No-protocol mode receive or bidirectional mode receive

Buffer memory read/write (CR/CW command) function
On-demand function '
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The memory areas preceding and following the specific use area cannot be
allocated as a single area. The areas OH to FFH and 120H to DFFH must

be recognized as independent areas.

Example:

FFH
100H

11FH
120H

~
Ay

A —~
- -

System area

The on-demand buffer area cannot
be allocated in this manner

(2) Changing the default value for a specific use area in the buffer memory

When the default value for a specific use area in the computer link module
buffer memory must be changed for data communications, it is necessary to
write a proper sequence program according to the following:

(a) Areato specify word or byte units in no-protocol mode (address: 103H)

¢ When the on-demand function for data transmission from the PC CPU to
the computer is used and the computer link module is turned on, the on-
demand data length is set for the word unit.

¢ To set the on-demand data length for the byte unit, write "1" to the area
with the computer link module on.

¢ The byte unit can be used as the unit of the quantity of data to be sent or
received in the no-protocol or bidirectional mode.

Setting Method |

b15 to bl boO

Buffer memory address 103H

(Default 0 : word unit)

Ignored T—-—{

0 : word unit
1 : byte unit

(b) Area to specify RS-232C CD terminal check (address: 10BH)

o When an external device is connected to the RS-232C interface of the
computer link module, "CD terminal check enabled" must be set
according to Section 4.6.2.

e When the computer link module is turned on, "CD terminal check
enabled” is set.

» To select "CD terminal check disabled", write "1" to the area with the
computer link module on. '

o This setting is available for dedicated protocols and the no-protocol and
bidirectional modes.
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Setting Method |

b15 to b1 bo
Buffer memory address 10BH (Default 0)
Write O or 1
Ignored
0 : Signal status checked (Present)
1 : Signal status not checked (Absent)

For the operation of the computer link module to the CD signal in an RS-232C CD terminal
check, refer to Section 4.6.2.

(c) Areas for changing the communications mode of the RS-232C interface

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area (address: 110H)
Send method setting area when transmission is resumed (address:
111H)

* When an external device is connected to the RS-232C interface of the
computer link module and the module is turned on, full-duplex
transmission is possible between the module and the external device.

¢ To select half-duplex transmission, change the default value for the area
concerned with the computer link module on, as described in Section 10.

(d) Areas for changing the method of transmission control with the external
device
Transmission control specification area (address: 11AH)
DC1/DC3 control code specification area (address: 11BH)
DC2/DC4 control code specification area (address: 11CH)

* When the computer link module is turned on, data transmission to the
external device is DTR/DSR-controlled at the RS-232C interface.

e To execute DC code control at the RS-232C and RS-422/485 interfaces,
change the default value for the area concerned with the computer link
module on, as described in Section 9.

» This setting is available for dedicated protocols and the no-protocol and
bidirectional modes.
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(3) Program example when the default values for specific use areas in the buffer

memory are to be changed

Below is a program example when the default values for specific use areas in

the computer link module buffer memory are to be changed.
Make only necessary changes in the program.

The example is a program when the computer link -module /O signals to be

processed by the PC CPU are 80H to SFH.

Designation Example|

X87

——] } {ToP [ He [ Hios | k1 [ ki
- ftop [He JwioB [ k1 [ k1

2t il

] ]

] 1

! )

) ]

1 I

1 ¥

1 3

] ]

U U U U LU VR U .J

| ntenta |

) 1

1 ]

) )

] ]

1 ]

] ]

1 1

L e e J

Send

command XB7 e .

i H s

i :

| ]

U Vg S A SO g S ey =

i_jcommand  X87 _ __ __ o -

—— — i

! i

b o e 4
~—~— /-J

(Computer link module I/0O signals: 80H to 9FH)

For specifying byte-unit data processing
Write "1* (byte units) to buffer memory address 103H.

For setting CD terminal check disabled
Write *1" (CD terminal check disabled) to buffer memory
address 10BH.

For specifying RS-232C communications mode (half-duplex
transmission)
Write the proper value according to Section 10.

For specifying transmission control
Write the proper value according to Section 9.

Data transmission by on-demand function
Reading/Writing data by buffer memory reading/writing
function .

Read/Wirite data from/to the buffer memory, as described
in Sections 5.14 and 5.9.

Reading turn-on state of LEDs and writing their turn-off
state

Reading states of signals and switch settings
Read/Wirite the states, as described Section 8.

MELSEC-A
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5.2.2 Procedure for sending commands from the computer

This section describes how to send commands from the computer when it accesses
PC CPUs using a dedicated protocol.

(1) When the computer accesses only PC CPUs loaded with a computer link
module which is connected to the computer

This procedure is applicable to systems of which the computer-to-PC-CPU ratio
is 1:1, 1:n or m:n and of which the PC CPUs the computer will access are all
loaded with a computer link module connected to the computer.

(a) When the computer accesses the PC CPU specified, send a command
shown in Section 5.7 or the following sections in one of control formats 1 to
4 described in Section 5.4, and receive the result.
Assign the following numbers to the station and the PC CPU in the

message:

o Station number ........... Station number of the computer link module
which sends a command (the number set by
the user using a switch)

e PC number ................ FFH

(Example: 1:n multidrop connection)

Computer
[ _J .
C o] C C
P B P 0 J P o J ----- P 0 J
u 3, u 5= u 5= u FH
i C link modul Computer link modul H
oo 0 GaenNo ) GaonNo.2) O o No. 30

(2) When the computer also accesses PC CPUs of other stations without a
computer link module

This procedure is applicable to systems composed of PC CPUs to be accessed
by the computer, which are linked through the MELSECNET (ll), MELSEC-
NET/B or MELSECNET/10, and one of which is connected to the computer.

(a) When the PC CPU loaded with the computer link module connected to the
computer is not an AnUCPU

When the computer accesses the PC CPU specified, send a command
shown in Section 5.7 or the following sections in one of control formats 1 to
4 described in Section 5.4, and receive the result.

Assign the following numbers to the station and the PC CPU in the
message:

¢ Station number ........... Station number of the computer link module
which sends a command (the number set by
the user using a switch)

e PC number ................ FFH when the computer accesses the PC CPU
loaded with the computer link module connect-
ed to it, or 00H or the station number of the PC
CPU specified when the computer accesses
the PC CPU of another station on the MELSEC-
NET (Il), MELSECNET/B or MELSECNET/10.
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(Example: MELSECNET (I1))

Computer

(b) When the PC CPU loaded with the computer link module connected to the
computer is an AnUCPU

Before having the computer access a PC CPU without a computer link
module, it is necessary to switch the system to the network or data link
system which includes the PC CPU specified.

(To have the computer access a PC CPU loaded with a computer link
module, it is not necessary to switch the network or data link system.)
When the computer accesses the PC CPU specified, send a command
shown in Section 5.7 or the following sections in one of control formats 1to
4 described in Section 5.4, and receive the result.

Assign the following numbers to the station and the PC CPU in the
message: '

¢ Station number ........... Station number of the computer link module
which sends a command (the number set by
the user using a switch)

e PCnumber ................ FFH when the computer accesses the PC CPU
loaded with the computer link module connected
to it, or OOH or the station number of the PC
CPU specified when the computer accesses
the PC CPU of another station on the MELSEC-
NET (il), MELSECNET/B or MELSECNET/10.

(Example: Combination of MELSECNET (ll) and MELSECNET/10)

INst |« » Computer
MELSECNET/10
(network No. 1)
I I
1Mp3 1Ns2

Section 5.4.6 describes details of how to specify the station number and the PC number.



5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL
MELSEC-A

The following flowchart shows how the computer accesses a PC CPU which, loaded
with the computer link module connected to the computer, is an AnUCPU and is on
the MELSECNET/10, MELSECNET (ll) or MELSECNET/B.

L Access procedure ]

* Using the GPP function, write parameters for the MELSECNET (ll),
MELSECNET/B and MELSECNET/10 to the PC CPUs concerned
beforehand.

For the parameters which should be written, refer to the Reference
Manual for the data link system or network system adopted.

Turn on the computer link module. | e Refer to Section 4.

Register thenetwork. *1 | ... Refer to Section 5.15.3. .
Designate the PC CPU loaded with
the computer link module connected

Register the data link system or network system which to the computer to send a ZE com-
includes the PC CPU to be accessed. mand.
AccessthePCCPU. | ... Refer to Sections 5.7 to 5.14.

Read or write data from or to the PC CPU designated.

Continue communications with the
PC CPU on the data link system or
network system registered?

Yes

Currently registered data link system/network system

O\

MELSECNET/10 MELSECNET/B data
network system link system

MELSECNET (ll) data
link system

*1 Only one network system or data link system can be registered.
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5.2.3 Operation of the PC CPU during data communications

This section describes the operation of the PC CPU during data communications
using a dedicated protocol.

(1) Scan time of the PC CPU

During access from the computer link module to the PC CPU, the latter, while
running, processes information in response to a request from the computer link
module every time END processing takes place. (*1)

The scan time is, therefore, increased by the processing time.

For the intervention time required for data communications between the
computer link module and the PC CPU, refer to APPENDIX 2.

Even if the computer does not issue a command, loading a computer link
module increases the scan time by approximately 0.1 ms to 0.2 ms.

(2) Simultaneous access to the PC CPU

The PC CPU processes information in response to a request in END process-
ing. (*1)

When several computer link modules simultaneously access the PC CPU
specified, the PC CPU executes processing requested by a module while the
requests from the rest of the modules are waiting to be processed, which results
in an increase in the number of scan operations necessary for processing.

*1 . The following is the way to process multiple requests in one scan of the PC
CPU.
1) For An(N)CPU, AnACPU, AnUCPU, QnACPU
Providing a COM instruction in a sequence program enables multiple
access requests to be processed within one scan.
However, the scan time increases by the COM instruction execution
time. '

2) For AnUCPU
By turning on the special relay M9029 (data exchange request batch-
processing), all the data exchange requests received from any modules
during one scan are processed by the AnUCPU at the END processing
of that scan.

3) For QnACPU
When set to the "PLC System Setting" of the QnACPU parameter of the
station installed in the computer link module.
If the "PLC system settings” general data processing setting has been
made, the QnACPU will process the requests for general data
processing settings using END processing.

(Example)
If the "PLC system settings" general data processing setting is "4", a
maximum of 4 access requests given by the modules and GPP
functions during one scan are all processed by the QnACPU at the
END processing of that scan.
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5.2.4 Precautions for data communications

Described below are precautions for data communications using a dedicated
protocol:

(1)

(2)

(3)

Conditions under which the transmission sequence of the computer link module
enters the initial state

o When the power supply is turned on, when the reset switch on the PC CPU is
operated, or when the mode is switched.

¢ When normal data send or receive is completed.

* When a control code EOT or CL is received in each control format (refer to
Section 5.4.6 (1) (c)).

e When a control code NAK is sent.

o When data is communicated with the setting of "CD terminal check enabled"
in full-duplex transmission at the RS-232C interface (refer to Sections 4.6.2
and 5.2.1), or when the CD signal is turned off.

Transmission of commands from the computer

Send a command from the computer to the computer link module using a
dedicated protocol after data communications in response to the preceding
command is completed. ,

If a failure to receive data occurs after the commands have been transmitted,
carry out the time check on the computer side. When a timeout error occurs,
transmit the clear commands (EQT, CL codes. See ltem 5.4.6 (1)(C).) to
initialize the transmission sequence before the next commands are transmitted.

Multidrop connection in the 1:n system configuration

A communications error occurs when the sending device (computer) resends
data before the receiving device (computer link module) completely receives the
data previously sent. Send the next data after the receiving device (comput link
module) receives all data.

NAK message from the computer link module

The computer link module sends an NAK message to the computer using a
dedicated protocol when an error is found in the request to the self station.

In full-duplex transmission, the module can issue the signal even when the
computer is sending data.

Action when a data link error occurs

When a data link error occurs during communications with the PC CPU of
another station (the PC number is other than FFH) on the MELSECNET (il),
MELSECNET/B or MELSECNET/10, the computer link module goes into the
standby state (Xn4=0OFF, Xn5=0FF, Xn6=0ON) (refer to the list of I/O signals to
PC CPU in Section 3.9).

In this case, check the time on the computer. If a time-out error is detected,
send a clear command (EOT or CL code, refer to Section 5.4.6 (1) (c)) to
initialize the transmission sequence.

5-10
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(6) Replacing the PC CPU of another station for data communications

After turned on, the computer link module receives and keeps information on
the PC CPUs of other stations.

When the type of the PC CPU of another station for data communications,
which is replaced after the computer link module was turned on, is changed,
reset the computer link module (resetting the power supply to the PC CPU of
the self station/resetting the PC CPU/switching the computer link module
mode). '

(7) Framing error in the computer

A framing error may occur in the computer when nothing is sent from the

computer link module to the computer through the RS-422 interface. (Refer to

Section 3.8.3.)

In this case, skip the data on the computer until an STX, ACK or NAK message

is sent from the computer link module.

Before starting data communications through the RS-422 interface, check the
-interface specifications of the computer link module shown in Section 3.8.3.

(8) Loading more than one computer link module

When computers connected to computer link modules simultaneously request
access to the PC CPU, the PC CPU determines the sequence of access to it.
The user cannot fix this access priority.

(9) Read the manual carefully and confirm safety before attempting operations such
as data changes, program changes, remote RUN/STOPR, etc., during operation.
Incorrect procedure could cause system malfunction, mechanical damage, and
accidents.

(10) Cancelling read/write requests

When cancelling the read/write request in command message transmitted from
the external device, transmit the message for initializing the transmission
sequence from the external device to the computer link module following ftem
5.4.6 (1)(C).

5.3 Check Points before Starting Operation

The procedure for starting computer linking by the use of dedicated protocols is
shown in Section 4.

Check the following points before starting an operation to ensure proper computer
linking with the computer link module used:

Check Point Reference Section for Check Point
(1) Settings of switches Section 4.2
(2) Operation of computer link module Sections 4.5 and 4.8.1
(3) Connection with computer Section 4.6
4) Connection or setting of terminal resistor Section 4.7

POINT

Normal dedicated-protocol computer linking may not be achieved if one of the
above points is found improper.
Recheck them prior to a computer link module operation.

5-11
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5.4 Basic Formats of Dedicated Protocol

There are 4 formats of control protocol. Any of these formats can be designated by
selecting the mode setting switch (Section 4.2.1) or mode number during mode
switching (Section 12).

The differences between the control formats (based on format 1) are as follows:

Format 2 : Format 1 with block number added.
Format 3 : Format 1 with each block preceded and followed by STX and ETX.
Format 4 : Format 1 with CR and LF added.

The following sections describe details of the four control protocols and the
meanings of individual items.
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5.4.1 Basics of dedicated protocol control procedures

This section shows the send data structures cited to describe the control formats in
and after Section 5.4.2.

(1) Reading data by the computer from the PC CPU

E A

N Area A c | Area
Computer Q K D
Computer S
link module )T( Area B

(a) Areas A and D indicate transmission from the computer to the PC CPU.

(b} Area B indicates transmission from the computer link module to the
computer. .

(c) Computer programs are created so that all data is transmitted from left to
right.

(Example: In area A, data is transmitted to the right after the ENQ signal.)

POINT |

When the computer reads data from the PC CPU, it does not need to
send "area D" shown in the first figure. (It can be omitted.)

The computer link module, after sending "area B" shown in the first figure to
the computer, completes processing on the readout request "area A", then
waits for the writing request "area C" to come (neutral status).

Thus, the computer link module does not execute any processing even if it
receives "area D" from the computer at the end of data communications.

(2) Writing data by the computer to the PC CPU

E
N Area C
Computer Q
Computer A
link module g Area B

(a) Area C indicates transmission from the computer to the computer link
module.

(b) Area B indicates transmission from the computer link module to the
computer.

{¢) Computer programs are created so that all data is transmitted from left to
right.

(Example: In Area C, data is transmitted to the right after the ENQ signal.)
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5.4.2 Control format 1
St.No.: Station number

Description Control Protocol
T T
N| st | PC
Al No. | No.
K
Transmission sequence
—— H = H | L
> or
| 1 I ] 1 !
E| St | PC |Com-{ Message{Character | Sum A{ St | PC
N{| No. | No. | mand] waitfme| areaA c&ok; & No. | No.

To read data Computer 1@

from the PC HoL|H L] HyL — : H/LIH L

CPU to the - S| St | PC |Character | E | Sum

computer Computer link module T{ No. | No. | areaB |T |check

X X | code
HoLlH, L Hil
or ~ ~
11 T
N| st | PC | Emor
A| No. | No. | code
K
HyLIH LK, L
r e Y
T T 1 T
E| St | PC [Com-| Message|Character { Sum
N| No. | No. |mand | wait Sme| areaC ]check
Computer Q code
HoLln L] H L
11

To write data Computer link (A; »?; :E

from the module K

compuiter to Transmission sequ

ence
the PC CPU 9 HiLH L
or
1 | T

N| st | PC | Emor

A| No. | No. | code

K

H LIH L|H,L
(1) The sum check code is added only when sum check "enabled" is set (refer to Section 4.2.2). It will not be
added when sum check "disabled” is selected.

(2) The sum check is made for characters marked "*" in these diagrams.

Remarks (3) Inthese diagrams, the contents of "character area A", "character area B", and "character area C" depend on
the individual system. For details, see the relevant sections. The contents of all character areas are the same
for all 4 formats.

(4) When reading data sent from the PC CPU on the computer, the transmission of the ACK or NAK message
indicated by ** in the upper figure can be omitted.
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Example) When reading data from X40 to X44 (five devices) in the PC CPU with a BR command

Character area A
] I I T T T 1 T T T )
E| St | PC | Com-| Message] Head device Number of Sum Al St | PC
(Dataname} N No. | No. | mand| waittime| (5characters) | devicopaints | check c| No. | No
Q (2 characters code K
(hexadecimal))
HiLllHi L [ H o L JHIL Hy L[ H
Computerl 0!0|F!FIBIR| A [Xloi0i4l0| o0 | 5 [4!2 Character area B 0!0{F!F
{ °) o5 0 sofan | e anisn] s fsmisajenioaio] s | s | oew | o 06| 30! s 46t 46
| J T T I ] |
< > 4 S| st | PC Data for designated | Ef  Sum
This area is sum-checked. T} No. | No device points T]| check
(Data narne) X {Characters for x| code
(When normally terminated) desi ag;q“:‘"‘sbf”’f
. HiL|H/ L HiL
Computer link module or ! ! !
(Example) T T T O/OIFIFfO|1f1]0]1 E!2
N] St. | PC Error 024f 3001 30nf 4607 46c] 30 | 3% | St | 30 | S O3] 4a ) 32
Al No. | No. code i i
K < , - » 4
This area is sum-checked.
H LiH L|H L .
o!o F i Fl 0 ! 5 (When abnormally terminated)
15 o) 30| 46 48] 80 ! 3

t— When emor code 05H is returned

(Example) When writing data to M903 to M907 (five devices) in the PC CPU with a BW command

_ Character area C .
- Ll
T 1 T T T T T T T T T
E| St | PC | Com-| Message] Head device Number of 63‘“‘? designated Sum
(Dataname) [Ni No. | No. | mand| waitime| (5characters) | device points ‘é’“‘a@w"? check
a (2charactors | SRS | code
(hexadecimal)) dewice points)
HyLiH L N H oL Hy L
Computer otofF FB/Wl o [Miotgiors| o ! 5 Joft1|1(0]|1]| 218
(Example) S0 90u[ 46 f dhu| 42 Sh] 3% D ioOviom i isa] 3w | 85 T | 3t [ sn | 3 | st | 3} 3
T 1
< - > 4 Al st | Pc
This area is sum-checked. C| No. | No.
(Data name) K
(When normally terminated)
: HiLl{HiL
Computer link module ! !
(Example) 0 0|F F
o sn.‘lso. 4&.;4&.
or
1 [ T
N| St | PC | Error
A{ No. | No. | code
K
(When abnormally terminated)
HoLlH, LiH L
0 ! 0|F ! F o; 5
150 300} 300 46} 48] 300|850
L— When error code 05t is

returned
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5.4.3 Control format 2

St. No.: Station number

Description Control Protocol
TT 117
N|Block| St | PC
A| No. | No. [ No.
K
Transmission sequence
———— HI L HI L HI L
o or
I I I I T T
E|[Block| St | PC | Com-| Message| Character| Sum AEMIERES
N No. | No. | No. | mand| waitime] aread mk : & No. | No. | No.
Q
To read data Computer
from the PC H L{H LIH L HL H L[H LW L
I 1 T T
CPU to the ; S |Block | St | PC |Cheracter |E [ Sum
computer Computer link module T| No. | No. | No. | areaB |T [check
X X | code
HyL|H L L H L
i i | |
N|Block{ St | PC | Emor
Al No. | No. | No. | code
K
H L[H LIH E]H,L
| 1 I T T
E|Block| St. [ PC | Com-| Message|Character| Sum
N| No. | No. | No. | mand| waitme| areaC |check
Computer Q code
HyLIH LW L] H L N
. AlBlok| st | PC

To write data Computer link C{ No. | No. | No.

from the module — K

computer to Transmission sequence Hotln e L

the PC CPU e

or
N[ ok st | Pe [ erer
A| No. | No. | No. | code
K
HyL{H LH LIH, L
(1) The sum check code is added only when sum check "enabled" is set (refer to Section 4.2.2). It will not be
added when sum check "disabled” is selected.
(2) The sum check is made for characters marked "*" in these diagrams.

Remarks (3) Inthese diagrams, the contents of "character area A", "character area B", and "character area C" depend on
the individual system. For details, see the relevant sections. The contents of all character areas are the same
for all 4 formats.

(4) When reading data sent from the PC CPU on the computer, the transmission of the ACK or NAK message

indicated by ** in the upper figure can be omitted.
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St. No.: Station number

(Example) When reading data from X40 to X44 (five devices) in the PC CPU with a BR command
Character area A N
T l | | | LA f I T i |
E{Block} St | PC |Com-| Message] Head device Number of Sum A|Block| St | PC
(Dataname) IN{ No. | No. { No. {mand | waittme| (5characters) | devicepoints | check C{ No. | No. | No.
Q {2 characters code K
(hexadecimal))
HiLHi LIH L] [N H 1 L Hil HiL|H1 L} H L
Computeri olojo!o|F!FIBIR|] A ([Xxiololatof o ! 5 |[Al2 Charadler area B olofololF!F
I N N R N I N e e o] 50! sof sl s L
T T T T T
< > 4 S| Block| St | PC 6atafqdes’gnawed E| Sum
T| No. | No. | No device points T| check
(Data name) X deéCha;sdaaersfg; of X| code
(When normally terminated) ovice ;a"?;s)
i HyLIH L[H L H,L
Computer link module or |
(Example) I T I T O:OO:OF:FO tjt}jo]1 412
N| Block| St | PC | Errer IEN eI l&:l&. s | o] on | an | o fou] sa o
Al No. | No. | No. code
K <
This area is sum-checked.
HyL|H L|H,L|H (L
olofoto[FiF|o}5 (When abnormally terminated)
A E T e
L— When error code 054 is returned
(Example) When writing data to M903 to M907 (five devices) in the PC CPU with a BW command
4 Character area C .
T T T T T T 171 T d T T 1 T
E|Block| St. | PC | Com-| Message] Head device Number of ata for designated Sum
(Dataname) |N| No. | No. | No. |mand| waittme| (5characters) | device points gwloepomts check
a ohwatas | o JnSIl o | oo
(hexadecimal) oo poni)
HyLIH (LiH L] N H L HyL
Computer 0!0j0'O[FIFBIW[ o0 |[Miorsrois| o ! 5 fof1 1 ]of1[8]6
(Example) osof s 0| 30} s est ezt on] s fojsndsedamtan] se s [se |an fan | so Jan | s ]aa
1 i 1 1 5% 130y 38y 3y 1 ol Kid u
T 1 J
- > 4 AlBlock| st | PC
(Data name) This area is sum-checked. g No. | No. | No.
{(When normally
terminated;
Computer link module H: L H: L H: L )
(Example) 0;0J0j0|FIF
0 |30 1300 | 50430 [ 4 | 450
or
| T | T
N|Block| St | PC | Enor
A| No. | No. { No. | code
K {(When abnormally
terminated;
HyL[H L{H; L[H,L ’ )
01010 10/FIFl0)S
150 30500 | 30 30 46} 46 [ 50} 350
t—— When error code
05H is returned
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5.4.4 Control format 3
St. No. : Station number

Description Control Protocol
Kk
I | I
s| st | PC [N N|E
T| No. | No. T
X X
Transmission sequence
S— H 1 LiH 1 L 1
* or
T 1 T T 1 T U
8| St | PC | Com-| Message|Character | E [ Sum S| St [ PC |G GlE
T{ No. | No. | mand| waittime| areaA | T |check T| No. | No. T
To read data Computer X X | code X X
from the PC HLIH L] HyL H LIH L]
T T
CPUto the . s| st | PC |haracter [E | Sum
computer Computer link module T| No. | No. | areaB |T |check
X X | code
HoLfu, L H L
or ™ ~ -
T I T I
S} St | PC [N NjEror [ E
T| No. | No code | T
X X
H L[H L] | |H,L
”~ st N
S SIL P{‘, Colm Message {Character | E S\llm
T | No. | No. |mand | waittme| areaC | T |check
Computer X X | code
H LW L H L S
To write data Computer fink ? 3:; ,'15 e '%
from the X X
computer to Transmission sequence
H, L[H
the PC CPU 9 el LT I
or
I 1 1 ¥
S| St | PC |N N|Emor|E
T| No. | No. code | T
X X
HoL[H L] | |Hy L
(1) The sum check code is added only when sum check "enabled"” is set (refer to Section 4.2.2). It will not be
added when sum check "disabled" is selected.
(2) The sum check is made for characters marked "*" in these diagrams.
(3) Inthese diagrams, the contents of "character area A", “character area B", and “character area C” depend on
‘ the individual system. For details, see the relevant sections. The contents of all character areas are the same
Remarks
for all 4 formats.
(4) When reading data sent from the PC CPU on the computer, the transmission of the ACK or NAK message
indicated by ** in the upper figure can be omitted.
(5) When date communication is executed in a system configuration in which computers and PC CPUs are
connected in an m:n ratio, control format 3 cannot be used.
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St. No.: Station number

(Example) When reading data from X40 to X44 (five devices) in the PC CPU with a BR command
Character area A
T i T T T T 1 T 1 I T
S| St. | PC |Com- | Message| Head device Number of E| Sum S| St | PC | (Normal | E
(Dataname) T No. | No. |mand | waitme | (5characters) | devicepaints |T [ check T| No. | No. { termina- | T
X (2characters | X| code X tion) | X
(hexadacimal))
HiL[HiL} 1 B H 1 L Hil HiLiHi L]
Cog\puterl ofo|FIFIB!R| A |[x'olel4lo| o ! 5 4!'s Character area B olofFIFlG!G
( ple) A A A T T D N O 0| 50} 30uf a6 fatn ] @7 } 4 o
T T 1 T T 1 T
< >4 S| St | PC | Datafordosgnated |E| Sum
. f T N c8 points
(Data name) This area is sum-checked. X No. | No. deé(;h;;dﬂsf;’ . ; eehodec:
. num
(When normally terminated) gvice points)
Computer link module or ::I:;':I'L: olililels "E‘} ;
(Example) T T T i ' 1
S| St | PC |(Abnormal| Emor |[E GER R E R E R A I
T| No. | No. | termina- | code |T
X tion) X < > 4
This area is sum-checked.
HyLiH Ll HyL :
0 :o F VFI NN 0 ! 5 {When abnormally terminated)
oafsolon | 46 | 46 | o0 ! o fon
T__ When error code 05+ is returned
(Example) When writing data to M903 to M907 (five devices) in the PC CPU with a BW command
- Character area C o
-~ L
T { 1 | LR L T d T T T, I
S| St | PC |Com-| Message| Head device Number of ata for designated [ E|  Sum
(Dataname) 7| No. | No. |mand] waitime| (5characters) | device points &:ﬂfwm T| check
X (characters | fChaadderstor x| ooge
{hexadecimal)) ice poinis)
HyLiH L T H | L HyL
Computer 0:0 F"FBIIW 0 M:O:Q:O:S o 5 o1 1141011 2:9
(Example) snloafalwlialon] s |odsdmioda] s ! oss [se |an [sw oo [ fosf sa ) s
1 1 (il | I Bl Bl 1 ol Bl " 1
B i
< - - > 4 s| st | PC | (Nomal |E
This area is sum-checked. T] No. | No. | termina- | T
{Data name) Ny
X tion) (X
(When normally
H terminated)
Computer link module [L H{ L !
{Example) 0 0|FIFlG @G
o M.l'so. L R
or
I 1 T T
S| St | PC }(Abnormal | Error | E
T| No. | No. | termina- | code | T
X i
o) (When abnormally
HoLH, L \ HiL terminated)
0:0 F:F NN 0:5
o e O A Ce] £
L_ When error code
05H is returned
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5.45 Control format 4
St. No.: Station number

Description Control Protocol
* *
1 T 71T
N| st |PC{C L
A| No. | No. (R F
K
Transmission sequence
ne——- l-'II' HIL 1
> or
- ™ * %
1 [ 1 1 I | ! T
E| St | PC [Com-| Message|Character{ Sum [C L Al St [PCfC L
N| No. | No. |mand| waittme|{ aveaA |check |R F CJ No. | No. |[R F|

To read data Computer ¢ e K

from the PC HLIH L] HoL H L[H L]

CPU to the . S gt PIC Character | E Stlm CIL

computer Computer link module T| No. | No. | aeaB |T [check|R F

X X | code
H/ LK, L H L
—_—
or M
I | T
N] st | PC Erlror CL
Al No. | No. Jcode |[R F
K
H LIH L[H L] ,
e -~ Y
T T 1.1 1 T
E| St | PC {Com- | Message | Character Sum 1C L
N| No. | No. |mand | waitime | areaC |check|R F
Computer Q code
H LW L] HiL ' I
: Al st | PC|C L

To write data Computer link C[ No. | No. [R F

from the module K

computer to Transmission sequence woliL

the PC CPU 1 ] 1

‘ or
1 T T T
N| St | PC |Emor|C L
A{ No. | No. Jcode |R F
K
HyLIH LIH L] |
(1) The sum check code is added only when sum check "enabled"” is set (refer to Section 4.2.2). It will not be
added when sum check "disabled” is selected.
(2) The sum check is made for characters marked ™" in these diagrams.

Remarks (3) Inthese diagrams, the contents of "character area A", "character area B", and "character area C" depend on
the individual system. For details, see the relevant sections. The contents of all character areas are the same
for all 4 formats.

(4) When reading data sent from the PC CPU on the computer, the transmission of the ACK or NAK message
indicated by ** in the upper figure can be omitted.
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St No.; Station number

(Example) When reading data from X40 to X44 (five devices) in the PC CPU with a BR command
Character area A _
- L
T T T 1T 11 I I 1 I { ]
E{ St | PC |Com- | Message| Head device Number of Sum |C L Al St | PC |C L
(Dataname) |N| No. | No. |mand | waittme | (5characters) | devicepoints | check |R F C| No. | No. fR F
Q (2 characters code K
(hexadecimal}}
HiLiH L] 1 H oL Hil | ) HiLlHi L
Computer o'O|F!F[B!R| A |X!o!ol!d!le| o ! s 42 ! Character area B 0'o|FtFl
(Exa '9) ] 1 ] [ | ] ] 1 ] i 1 ] '
P ofontonf sl maadsa | o [smlmdslada| s ] s e s |otou I 06| 30! 30uf 45 |4 fouoms
T T I T 1 T T
< - - >4 s| st | PC | Daafordesignated |E| Sum [C L
This area is sum-checked. T| No. | No. device points T| check |R F
(Data name) X (Characters for X| code
(When normally terminated) M&“g;;“gf of
] or HiL|Hy L : Hel] g
Compute ink module — otolFiFlo|1|1|of1| |Erz2] !
N| St | PC |Emor{C L 02 f 50 f 30| 46t 46f 300 | 310 | 3 | 00 [ 50 fom L
Al No. | No. | code |[R F
K - - - > 4
This area is sum-checked.
Hy LK L{H L] )
oo F ! Flo ! 5 ! (When abnormally terminated)
[ L o N R }
L When error code 05+ is returned
(Example) When writing data to M903 to M9307 (five devices) in the PC CPU with a BW command
o Character area C N
! | i T 1 T T T 5 I} 1 { T
E| st | PC | Com-] Message| Head device Number of ata for designated Sum |C L
(Dataname) N[ No. | No. |mand| waitéme | (5characters) | device paints gzwwwnf'sa check |R F
@ (@cbractrs |y O o | oode
(hexadecimal)) ice poinis)
HyLH L] N HoL Hil
Co&npu!el; OtoFIFIBIW] 0 ([M10!910!38) o ! 5 Jojt1[tfo]1[3]7
(Example) o5 oo} o fanjamion] 4 Janjsniomtontonl sn 1 a5 e |sw | on s [ s | sa | Joncfon
T T T
< U A st [Pc|c L
(Data name) This area is sum-checked. ﬁ No. | No. |R F
(Wh§n normally
Computer link module g :f)- ? :‘,; ! terminated)
(Example) i i |
02 50 90{ 46 460 0o
or
I | f 1
N| St PC | Err|C L
Al No. | No. | code{R F
K
(When abnormally
HoLlw, Us g terminated)
[} 10 F‘l F 0: 5 !
150 300} 30u] 45 46| 500" 350 o o
l When error code
05H is returned
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546 Names of data to be specified in control formats

This section describes the name of each data to be specified in one of the four
control formats.

(1) Control code

All control codes are sent and received in hexadecimal. They are shown in the
following table.

Signal (Hex:::ceimal) Description Signal (Hex:::ceimal) Description
NUL 00H Null LF OAH Line Feed
STX 02H Start of Text CL OCH Clear
ETX 03H End of Text CR ODH Carriage Return
EOT 04H 'Ernas'n::mssion NAK 15H l"\lcel?::\‘nllleedge
ENQ 05H Enquiry G 47H Good
ACK 06H Acknowledge N 4EH - No Good

(a)

(b)

@

The NUL code (00H) is ignored in all messages. If a NUL code is included
in a message, it is processed as if it did not exist.

in format 3, control code "GG" is equivalent to ACK and "NN" is equivalent
to NAK.

The control codes EOT and CL initialize the transmission sequence for
data communications using a dedicated protocol to put the computer link
module on standby for a command from the computer.

As soon as it receives an EOT or CL code, the computer link module:

e Suspends the on-going data reading or writing from or to the PC CPU on
a request from the computer.
In this case, it does not issue a response message (area B shown in
Section 5.4.1) to the command it received right before the request;

¢ Initializes the transmission sequence for data communications using a
dedicated protocol to put the computer link module on standby for a
command from the computer;

+ Does not issue any response message to the incoming EOT or CL code
(nothing is sent to the computer)

¢ Continues sending data to the computer by the on-demand function (for

data transmission from the PC CPU to the computer, refer to Section

- 5.14) when it receives an EOT or CL code during the execution of the
. function.

To carry out the following operations on the computer, send an EOT or CL
code from the computer to the computer link module in one of the formats
shown below:

1) Cancel the request for reading or writing in response to the last sent
command. (When data has already been written to the PC CPU on a
request for writing, the request cannot be cancelled.)
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2) Keep the computer link module waiting for a command before it is sent.
3) In case of abnormal data communications, reset the computer link
module to the start-up state.

Format 1to 3 Format 4
E E|C|L
(o] (o]
T T|R}|F
or or
c clc| L]
Computer Computer
L L|R]|F
Computer link module Computer link module

* When an EOT or CL code is issued, only the data shown on the left is sent.
The station number or PC number need not be sent.

(2) Block number

The block number is an optional number assigned as a data reference number
for the computer. Block numbers are used to arrange data, etc. Block numbers
may be from 00H to FFH in 2-digit ASCII (hexadecimal).

The computer link module only checks whether the block numbers are set
within the above number range.

It does not check whether the block numbers included in a command message
are sent in sequence.

(8) Station number

The station number is set by the station number setting switch on the front of
the computer link module. It identifies file which computer link module in a
station to access.

Station numbers must be in the range of 00H to 1FH (0 to 31) in 2-digit ASCII
(hexadecimal).

The A1SJ71C24-R2 and the A1SJ71C24-PRF are not equipped with station
number setting switches. Set 00H as the station number.

Example:
Computer
AJ71UC24 AJ71UC24 AJ71UC24 AJ71UC24
Station No. 0 Station No. 1 Station No. 2 Station No. 31
PC No. FFH PC No. FFH PC No. FFH PC No. FFH

Station numbers do not need to be sequential. Normal data communications can be established
even if station No. 31 is set first.
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POINTS [

(1) The station number setting switch is set to a decimal value, but the station
number is specified in hexadecimal.

Example: Switch setting "10" corresponds to station number "OAH"
specified in the protocol.

(2) The station number for using the global function described in Section 5.13
is set to "FF” in the protocol.

If 0 to 31 (00H to 1FH) is specified, "Xn2" turns ON at that station number
only. For details, refer to Section 5.13.

(3) To execute data communications between the computer and computer link
modules in the m:n multidrop connection, set the station number at the
computer side in the range of 128 to 159 (80H to 9FH).

In this setting, the station numbers are determined according to the rule
set by the computers.
For details, refer to Section 11.

(4) PC number

The PC number is used to identify which of the PC CPUs on the MELSEC-
NET(ll), MELSECNET/B or MELSECNET/10 the computer will access.

The PC number is FFH or converted into a 2-digit ASCII number (hexadecimal)
within the range from 00H to 40H (or from 00H to 1FH in the MELSECNET/B)
which are set in the data link module or network module.

(a) When the computer link accesses a PC CPU loaded with a computer link
module

The user should set "FF" when sending a command from the computer to
the computer link module by a function other than the on-demand function.

When sending data from the computer link module to the computer by the
on-demand function, the computer link module adds "FE".
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(b) When the computer accesses the PC CPU of another station through the
PC CPU loaded with a computer link module, set one of the following PC

numbers:

" System Name

PC CPU Loaded with
Computer Link Module
Connected to Computer

PC CPU (of Another Station)

Accessed by Computer

PC No. to be Set

Local station, remote 1/0

Set a station number (1 to 64) in

MELSECNET®) | o . smion | hexadocimal OTH1040K).
Local station Master station Set OOH.
Master station Local station, remote /O Set a station number (1 to 31) in
MELSECNETB | ] st N hexadecimal (OTH 0 1FH). .
Local station Master station Set O0H.
. Normal station (AnUCPU) Set a station number (1 to 64/32) in
Control station (AnUCPU) | (anaCPU/ANNCPU)  *1 | hexadecimal (01H to 40H/20H).
Set a station number (1 to 64/32) in
Normal station (AnUCPU) . hexadecimal (01H to 40H/20H).
Control station (AnUCPU) Possible to setin OOH.
MELSECNET/10 Normal statlon """"""""" LI
(PC-to-PC network) (AnACPU ”} I:INCP_U)_ __________ Set OOH. )
. Normal station (AnUCPU) Set a station number (1 to 64/32) in
Normal station (AnUCPU) (AnACPU/ANNCPU)  *1 | hexadecimal (01H to 40H/20H).
Normal station Normal station (AnUCPU) | ibl
(ARACPU/ANNCPU) (AnACPU/ANNCPU) naccessible
" Remote station Set a station number (1 to 64/32) in
Master station (AnUCPU) (AJ72LP25/BR15) *1 | hexadecimal (01H to 40H/20H).
MELSECNET/10 (""" r7moormmmesemmemmemmmmmmmenpm e mm o T P
(remote 1/O network) Remote station Mster station (AnUCPU) 71 | S8t 00H. e
AJ72LP25/BR15 Remote station ccessi
( ) (AJT2LP25/BR15) Inaccessible

*1: Only stations on the network of which the number is registered with the station (self
station) connected to the computer are accessible.
(Refer to Sections 5.2.2 (2) (b) and 5.15.3.)
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[PC number setting example]
in the case of the MELSECNET (Il) and MELSECNET/B

Computer
Master station [
M) 1
PC '
cPU E'
module MELSECNET(l)
Computer
|
Remote PC
. Link
s‘?g‘;‘)‘ 3 ",o:‘l,,e Computer m‘;::e H
|
| I
k Local station 1
P | _J Q)
cPU El Link .
module modulet s
( : 1 MELSECNET(ll) Computer
Local station 2,
PC third-tier master station . Cel
Local
station 3 CPU D (L2/m) cPU B
(B) module | module
Remote station 2
(r2 station)
Local station 1
. )]
Link
module
PC Numbers to be Set
Station Connected PC CPU Accessed by Computer
to Computer M L1 L2/m R3 n r2 B
M FF 01 02 03 *1 X X X
L1 00 FF X X X X X
L2/m 00 X FF X o1 02 *1 03
[}l X X 00 X FF X X

X: Inaccessible

POINTS

(1) The PC number to be set is the same even if the MELSECNET/B is used
for one of the tiers in the above figure.

(2) The A0J2CPUP23/R23 and the A0J2P25/R25 are inaccessible.

(3) With regard to *1 (M — R3, L2/m — r2), it is possible to access the buffer
memory in a special function unit.
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In the case of the MELSECNET/10 PC-to-PC network
o 2-tier MELSECNET/10 system

o »! Comp
E:I PC Number to be Set

Station PC CPU Accessed
[ d by C

MELSECNET/10
{network No. 1)

toComputer | 1Mp1 | tNs2 | IN3 | 1Nsd
1Mp1 FF 02 03 04
1N3 00 X FF X

_'::’c‘,mpu,e, 1Ns4 01 02 03 | FF

X: Inaccessible

o Multi-tier MELSECNET/10 system
[ Computer | PC Number to be Set

W - Station PC CPU Accessed by Computer
to Computer | 1M1 | 1N2 | A5y | 1Nea | 2n2 | 2Ne3 | 2Nes
MELSECNET/10 1Mpi FF 02 03 04 02 | o3 04
Computer
{otwork No. 1) s T T T T x T x
Mp station ... Control 1Ns3/2Mpt 01 02 FF 04 2 [ o3 04
Ne station . 2000 [1Ns4 ] [ 1ns3] 2Mp1] [ 2Nz J«—] Computer | | on2 X X | o | x | FF] X X
s station ... Nofma 2Ns3 o1 02 | o1 04 | 02 | FF | o4
) AnUCPU) MELSECNET/10 -
N station ... &lor'mal X: Inaccessible
station
CPUs
oXCe)| it
AnOtAnAY Computer
AnNCPU)
The first number and the o MELSECNET/10-MELSECNET (ll) composite system
o o Yo haure (Intermediate station: AnUCPU)
hepor 2 the Staho
number and the station N2 <—-———>m
pediively PC Number to be Set
MELSECNET/10 — c(,m,,utﬂ Station PC CPU A d by Computer
(network No. 1) C d 1Ns3/ | 1Mpd
to Computer | 1Nst 1N2 M & ] L2 | L3 | R4
[ns3] Ns1 FF 02 03 o4 | x [ x| x| x
1Ns3/M o1 02 FF 04 | o1 |o2] o3| o4
1Mp4 01 02 03 FF 1 x t x [ x][x
X X X 00 Xx | fFFl x T x]x
Computer X: Inaccessible
(Intermediate station: AnACPU or AnNCPU)
- » Comput
. PC Number to be Set
MELSECNET/10 «—»| Computer [ Station PCCPUA d by Computer
{network No. 1) 1o Computer | 1MP1 | 1Ns2 ":.3' MNea | L1 | 12| 3] Re
1Mp1 FF 02 03 o0 | x [ x[xIx
INIM 00 X FF X | o1t lo2]o3] o4
Ns4 01 02 03 FF L x [ x| x| x
L1 X X 00 x [l x]x]x

Computer X: Inaccessible

POINT

To access the PC CPU of another station, it is necessary to set the network
parameters by the GPP function and register the network in the computer link
module (when the station connected to the computer is an AnUCPU on the
MELSECNET/10).

For network parameter settings, refer to the MELSECNET/10 Network System
Reference Manual.

Register the network according to the procedure described in Section 5.15.3
herein.

5-27



5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

in the case of the MELSECNET/10 remote 1/0 network

o 2-tier MELSECNET/10 system

~{Goroe ]

o Multi-tier MELSECNET/10 system

PC Number to be Set
Station PC CPU Accessed
C d by Computer
to Computer | {Mr 1R1 | 1R2 | 1R3
Comput M FF o1 02 [ o3
1R1 00 FF X X
:Ej 1R2 01 X FF X

X: Inaccessible

MELSEC-A

> C it
b PC Number to be Set
»] Computer rsmb“ PC CP:,L 5 by Computer
toComputer | TMP1 [ N2 | T20% | 1Nsa | 2R1 | 2R2 | 2R3
MELSECNET/10 o 1Mp1 FF 02 03 04 01 02 03
(network No. 1) s T T T T xTx
1Ns3/2MR 01 02 FF 04 01 02 03
2R1 01 02 00 - 04 FF X X
MELSECNET/H0 2R2 01 02 00 04 X FF X
MPC'-‘(;‘:.-PC neé:l&d(l
station ... rol . 0
P priet s X: Inaccessible
Ns station ... Normal
station
“-\nUCPU)
N station ... Normal :
station .
oY o MELSECNET/10-MELSECNET (il) combination system
AnU(AnA/
AnNCPU)
PC Number to be Set
MESE%IETHO
remote VO networ ssed puter
Mg station ... Master PC CPU Acce by Com
SL?,‘{?SPU) 1Ns1 | 1Nz | The¥ TN/ [2m1 | 2r2 | 2ms 11 | L2 [ L3 | s
Rstation... Remote :
station FF | 02 | 08 04 | ot {02 | 03 | X] X]|] X|X
RII\IAELS_ECNET 'dll)] o1 02 FF 04 o1 | o2 ] 03 o1 | oz2]| 03] 04
sta'tlon s!:tsjioenr 01 02 03 FF o1 02 03 X X X | X
Lstation ...  Local o [o2a] oo | oo {FF] x| x{x|x]|x]x
station
Rstation ... Remote o1 02 03 00 X | FF| X | X} X} X|X
station X X 00 b 4 X X X |FF}{ x| x| X
The first number and the MELSECNET/10 .
last number of each (network No. 2) X: Inaccessible
station on the network in
the right figure represent|
the network number and
the statjonl number
respectively.
The s!ationynunber is
not attached to any Mr
henurmbar 08, ocause PC Number to be Set
Station PC CPU Accessed by Computer
o
to 1Mp | tNs | INS/ | 1Nea/
Computer 1 2 M M | 2R1 | 2R2 | 2R3 | L1 | L2 | L3 | Re
1Mpt FF | 02 03 04 o1 oz o3| x| x] x]|X
1NOM 00 X FF X X X X 01 02 | 03 | 04
1Nsdr2Ma ot 02 03 FF or | o2 ] o3| x| x| x| x
2R1 o1 02 03 00 FF| x X | x| x| x| x
2R2 o1, 02 03 00 X FF X X X X1 X
L1 X X 00 X X X X FF X X X

MELSECNET/10
{network No. 2)

X: Inaccessible

POINT I

Refer to POINT on the previous page.
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(5) Command

Used to specify the operation required, e.g. read, write, etc. Commands
described in Section 5.7 to 5.16 must be in 2-digit ASCII (hexadecimal).

(6) Message wait time

This is a time delay required for some computers to switch from send to receive
states. The message wait time determines the minimum waiting time before the
computer link module sends data after receiving it from the computer. Set this
time in accordance with the computer specifications.

The message wait time may be set between 0 and 150 ms in units of 10 ms.
The time is set from 0H to FH (0 to 15) in 1-digit ASCIl (hexadecimal), where 1
corresponds to 10 ms.

Example: Setting the message wait time

Message wait time Waiting time
I (100 ms) not required.

Computer A

Computer link module

Transmission starts 100 ms later.

(7) Character area A

Character area A is the data to read out data from the computer link module to
the PC CPU in response to the request for reading specified by a command. It
is sent in ASCII codes.

The contents of character area A are different depending on the command sent
from the computer. For details, refer to Sections 5.7 through 5.16.

(8) Character area B

Character area B is the data the computer link module sends back to the
computer in response to the request specified by a command. It is sent in
ASCI| codes.

The contents of character area B are different depending on the command sent
from the computer just before the above operation starts. For details, refer to
Sections 5.7 through 5.16. ’

(9) Character area C

Character area C is the data to write data from the computer link module to the
PC CPU in response to the request for writing specified by a command. It is
sent in ASCII codes.

The contents of character area C are different depending on the command sent
from the computer. For details, refer to Sections 5.7 through 5.15.
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(10) Sum check code

The sum check code is a 2-digit ASCII code (hexadecimal) representing the last
1 byte (8 bits) of the result (sum) obtained by adding the sum-checked data as
BIN data.

The "sum check enabled/disabled setting" DIP switch (refer to Section 4.2.2)
placed in the OFF position indicates that sum check disabled is selected, and
thus the computer link module does not add a sum check code to the message
sent. The data received is also processed as if it contained no sum check code.

When the "sum check enabled/disabled setting” DIP switch is in the ON
position, the computer link module attaches a sum check code to the message
sent.

The data received is also processed as if it contained a sum check error.

The following example shows the details of the sum check code.

Example: When control format = 1, station number = 0, PC number = FF,
command = BR (batch-reading device memory), message wait time
= 30 ms, and character area to be sent = "M0000", the sum check
code is as follows:

L[| | N |
el st | pc Messag Charact Sum
N No. No. wait time area check
Q code
Computer o oflF Fle R| 3 |M o 0o o0 ofc o
05H]30H| 30H] asH]46H|42ns2H| 331 JapH] 30H] 30H] 30m] s0n| 43H] som
dl B

Computer link module l This area is sum-checked,

30H + 30H + 46H + 46H + 42H + 52H + 33H +
4DH + 30H + 30H + 30H + 30H =2%9H

St. No. : Station number

(11) Error code

» Indicates an error following a NAK transmission.

o Error codes are transmitted as 2-digit ASCIl (hexadecimal) in the range of
00H to FFH.

« |f two or more errors occur simultaneously. The computer link module sends
the first detected error code.

o For error code details, refer to Section 13.1.
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5.5 Transmission Sequence Timing Charts and Communication Time

This section describes the time charts of communications between the computer
and the PC CPU.

(1) To read data from the PC CPU to the computer
("*" indicates that the message wait time has been set.)

3L ATTT
N o
Q K
‘\ ‘\ . l, I’
' \ * Wait (TW) ! T3 T4
1 A} 7 7
\“ \‘\ ,ll III
Computer kY K T !
link module Internal el Internal N s | I I
processing 1 . processing 2 | T
\\ I X
\\ I
i\ Read 1| T_ This period is 0 if the message wait time is
{ \communica-\ | not set or message wait time is shorter than
H tions ! communication time with the PC CPU.
PC CPU t i
To T1 | T2 i
Sequence 1 I t
program ! ,I ‘—‘i
END Step 0 END Step 0 END  Step0
REMARK
For file register and parameter, an extra 1 scan plus T2 is required.
(2) To write data from the computer to the PC CPU
("*" indicates that message wait time has been set.)
E | |
N
Q
\ A 1 1
* Wait (TW) v Ta /S
\‘ \‘ i H II II
v Y Internal . Y !
Computer Y ¥ processing 4 —=1 [« v !
. N ]
link module ntermal \,  Check of PC CPU pata i [ [a I |
processing 3™ [\ RUN//STOP, etc writi‘ ! E
S i
1
i LThis period is 0 if the message
I wait time is not set or message
H wait time is shorter than communi-
! cation time with the PC CPU.
PC CPU Y
To T1 )
Sequence 1 I 1}
program ! .I .I .I
END Step 0 END Step0 END Step 0

As shown above, exchange between the computer link module and PLC CPU is always made

after END. Therefore, the scan time increases by that exchange time (time for intervening the
PLC CPU).

Refer to Appendix 2 for the exchange time.

Also refer to Section 3.2.1 for the number of points that can be processed during exchange
made once after END.
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(3) Communication time

This section describes how to calculate approximate communication time from
the start of data transmission from the computer to the completion of all
communications after a reply is sent from the computer link module.

For TO to T4, refer to (1) and (2) on the previous page.
(a) To read data from the PC CPU to the computer

Communication time = TO + (longer time of T1 + T2 or TW) + T3+ T4
+ sum of internal processing times

where,
( T0,T3, T4 = 1/baud rate x the number of bits per character )
1+7/8+0/1 + 1/2? x the character length
Stop bit (1 or 2)
Parity bit (0 or 1)
Data length (7 or 8)
- Start bit i
T = maximum 1 scan time (since data entry to the PC CPU is made
< after END processing. If the PC CPU is not running, T1is 0.) >
T2 = value in APPENDIX 2
T™W = message wait time
Internal processing 1 = receive data analysis/conversion or other processing time (guideline)
Processing time = 0.1 to 4ms (approx. 4ms at transmission
speed of 19200bps)
* Higher transmission speed leads to longer internal processing time.
Internal processing 2 = send data conversion or cther processing time (guideline)

Processing time = 4 + 1.5 x number of read points (unit: ms) ]

(b} To write data from the computer to the PC CPU

Communication time = TO + (longertime of T1 + T2+ T3+ T50or TW) + T4
+ sum of internal processing times

where,
( T0, T4 = 1/baud rate x the number of bits per character \
1 +7/8 + 0/1 + 1/2) x the character length
Stop bit (1 or 2)
Parity bit (0 or 1)
Data length (7 or 8)
Start bit
T1 = maximum 1 scan time (since data entry to the PC CPU is made
% after END processing. If the PC CPU is not running, T1is 0.) >
T2, T3 = value in APPENDIX 2
(For functions processed in 1 scan, T3 is 0.)
™ = message wait time
T5 = 1 scan time
(For functions processed in one scan, T5 is 0.)
Internal processing 3 = receive data analysis/conversion or other processing time (guideline)
Processing time =4 + 1.5 x number of write points (unit: ms)
Internal processing 4 = processing result send preparation time (guideline)

Processing time = 1ms J
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(4) Transmission time through Data link systems/Network systems

(a) The transmission time (T1) for data transmission by specifying the PC CPU
number to a PC CPU on MELSECNET(ll), MELSECNET/B not equipped
with a computer link module is calculated as follows:

e Local station
Transmission time (T1) = (Transmission delay time A *1 + 1 scan time for local
station loaded with computer link module) x (n *2 + 1 *3)

e Remote station

Transmission time (T1) = (Transmission delay time B *1 +

MELSECNET master station scan time) x (n *2 + 1 *3)

*1  Refer to the sections of the Data Link Reference Manual that explain

corresponding data link system transmission delay times.
Transmission delay time A

Refer to the table which describes LLRDP instruction processing time.
Transmission delay time B

Refer to the table which describes RFRP instruction processing time.

*2 o When the power supply is turned on, or when the first Y
communication with a specified station takes place after
resetting the CPU S n=3

¢ When communications with stations except the ten
stations communicated last takes place y,
¢ When the number of stations to communicate with is ten
or less and the second communications takes place
* When the second communications with the ten
stations communicated last takes place J
*3 If "Write during RUN enabled/disabled setting" of the transmission
specification setting switches on the computer link module is disable,
addition is performed only when data is written from the computer.
Example:
The transmission time for MELSECNET master station equipped with computer
link module to read a local station device memory (when the number of stations to
communicate with is ten or less and the second communications takes place):
(Conditions: L<LS<M, M : 80 ms a1 : 10 ms)
Transmissiontime T1 =(Mx4+0a1x4+M)x1=(80x4+10x4 +80)x1=440
The transmission time is 440 ms. Where:
M : MELSECNET master station scan time
ol : MELSECNET master station link refresh time
LS : Link scantime
L : MELSECNET local station scan time
e Causes of delayed transmission time (T1)
Instructions requiring 2 scans for transmission (e.g. write to device performed when
"Write during RUN enabled/disabled setting" of the transmission specification setting
switches is disable) need double the time derived from the equations above.
Refer to Section 5.2.3 (2) for the necessary number of scans when other computer
link modules, GPP functions and/or like give access requests to the same PC CPU
simultaneously.
*The Data Link Reference Manual gives details of the data link.

POINT |

Under some conditions, data transmission to a PC CPU on MELSECNET(lI),
MELSECNET/B not equipped with a computer link module can cause a
considerable time delay.

This time delay can be reduced by carrying out all communications from the
computer to PC CPUs to stations equipped with an computer link module (PC
CPU station number FFH) and all other data communications using the data
link (B, W).

¢~ n=1
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(b) Transmission time through the MELSECNET/10

The transmission time (T1) for data transmission to a PC CPU without a
computer link module in the MELSECNET/10 by specifying the PC number
is calculated as follows:

1) For inter-PLC network

o Transmission time (T1) = (Transmission delay time *1 +
1 scan time for station loaded with computer link module) x (n *2 + 1 *3)
*1  Refer to the sections of the Network Reference Manual that explain
corresponding network system transmission delay times.
*2 e When the power supply is turned on, or when the first
communication with a specified station takes place after
resetting the CPU n=6
¢ When communication with stations except the ten stations
communicated last takes place
 When the number of stations to communicate with is ten or
less and the second communication takes place
+ When the second communication with the ten stations
communicated last takes place
*3 If "Write during RUN enabled/disabled setting" of the transmission
specification setting switches on the computer link module is disable,
addition is performed only when data is written from the computer.
Example:
When a station on the MELSECNET/10 is loaded with a computer link module and
data is read from the device memory in another station on the MELSECNET/10
(When the number of stations to communicate with is ten or less and the second
communication takes place)
e ST: Sending side scan time 30 ms
¢ SR: Receiving side scan time 20 ms
o aT: Sending side link fresh time 20 ms
¢ aR: Receiving side link fresh time 10 ms
e Ls: Link scan time 30 ms
¢ Number of simultaneous transient times 3
Transmission time (T1) = {30 (ST) x 2 + 20 (aT) x 2 + 30 (LS) x 6 + 20 (SR)

3 (number of simultaneous transient times
x2+10(aR)x2+( ( 5 )-1JX30(LS)

x2+30(ST)}x1=430ms
o Causes of delayed transmission time (T1)

Instructions requiring 2 scans for transmission (e.g. write to device performed
when "Write during RUN enabled/disabled setting” of the transmission
specification setting switches is disable) need double the time derived from the
equations above.
Refer to Section 5.2.3 (2) for the necessary number of scans when other computer
link modules, GPP functions and/or like give access requests to the same PC CPU
simultaneously.
*The Network Reference Manual gives details of the data link.

POINT |

Under some conditions, data transmission to a PC CPU on MELSECNET/10
not equipped with a computer link module can cause a considerable time delay.
This time delay can be reduced by carrying out all communications from the
computer to PC CPUs to stations equipped with an computer link module (PC
CPU station number FFH) and all other data communications using the data
link (LB, LW) and by increasing maximum number of transient times per scan.

n=1
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2) For remote I/O network

¢ Transmission time (T1) = (transmission delay time *1 + 1 link scan time)
x(n*2+1*3)
*1 Refer to the explanation of transmission delay time in the network
system reference manual.

-~

*2 » When conducting the first exchange to the corresponding
station after link has begun L n=6
¢ When conducting exchange to a station except the latest
10 stations to which exchange was conducted J
e When conducting the second exchange when the number h
of exchange stations is 10 or less
¢ When conducting the second exchange to the latest 10
stations to which exchange was conducted J

*3 If "Write during RUN enabled/disabled setting" of the transmission
specification setting switches on the computer link module is disable,
addition is performed only when data is written from the computer.

Example:
When a computer link module is installed in a station on-an MELSECNET/10
(remote 1/0 network) and read from the other station device memory is conducted
on the same MELSECNET/10. (At the second exchange when the number of
exchange stations is 10 or less)

¢ Sm : Master station sequence scan time 120ms

e am : Master station link refresh time 10ms

¢ ar : Remote /O station link refresh time 2ms

¢ LS :Link scan time 30ms

> n=1

Since (Sm) > (LS) in the above, the transmission time is as follows. (When there
is one master station) v
Transmission time (T1) = {(120 + 10) x 3+ 30 } x 1 = 420ms
(Sm) (om) (LS)

» Reason for transmission time (T1) delay

When commands that require two scans (e.g. write to device performed when
"Write during RUN enabled/disabled setting" of the transmission specification
setting switches is disable) are executed, the value is twice greater than that
calculated using the above formula.

Refer to Section 5.2.3 (2) for the necessary number of scans when access
requests are given to the same PC CPU simultaneously by the other computer
link modules, GPP functions, etc.

* Refer to the network system reference manual for details of the network
system.

POINT |

Depending on conditions, there will be a delay in data transmission to the PC
other than the host station (PC No. FF) on MELSECNET/10.

The transmission delay time can be reduced by making exchange between the
computer and PC using only the computer link module-installed station (PC No.
FFH) and making exchange with the other station PC using the
MELSECNET/10 data link (LB, LW).

5 - 34 -1
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5.6 Character Area Data Transmission

The concept of transmission data handled as character areas when using
commands to carry out data communications between the computer and the PC
CPU is explained in this section. The data shown in the examples is contained in
character area B in the case of read and monitor, and in character area C in the
case of write, test, and monitor data register. ’

(1) Bit device memory read and write

The bit device memory can be handled in bit units (1 device point) or word units
(16 device points).

These units are described below.
(a) Bit units (1 point)

When the bit device memory is handled as bit units, the specified number
of device points from the specified head device in sequence from the left
are represented as 1 (31H) if the device is ON, or 0 (30H) if the device is
OFF.

Example: Indication of the ON/OFF status of 5 points from M10

I i | I I

i Number

Head device of device Data

points

M{oioft1{ofofs|1

4DH} 30H} 30H} 31H} 30H] 30H} 35H] 31H] 30H] 31H{ 30H| 31H
[

— Indicates that M14 is ON
Indicates that M13 is OFF
Indicates that M12 is ON
Indicates that M11 is OFF
Indicates that M10 is ON

(b) Word units (16 points)

When the bit device memory is handled as word units, each word is
expressed sequentially in hexadecimal values in 4-bit units from the higher
bit.

Example: Indication of the ON/OFF status of 32 points from M16
Number of device points is "02" because
memory is used in units of word.

R v P b b
Number

Head device of device Data Data
points
Mmj{olof1isflofafaiBi1i2|3laiciD
4DH| 30H] 30H{ 31H} 36H] 30Hi 32H] 41H} 42H} 31H{ 32H) 33H] 34H] 43H] 44H
I B | 1 2 3 4 c - *p

B15 B14 B13 B12{B11 B10 B9 B8 |B7 B6 BS B4 | B3 B2 B1 BO|B15 B14 B13 B12{B11 B10 Bo B8|B7 B6 B5 B4 [ B3 B2 Bi BO
1tot1to0]l1to0it1i1]ototol1|oiol1iojoioj1i1jot1fofo|l1i1iofjof1]1]of1
M M MM M M M M MMMMMMMMMMMMMMMMMMMMMMMM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 47 46 45 44 43 42 41 40 39 38 37 36 35 34 3B R

1 :represents ON
0 : represents OFF



5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

MELSEC-A

(2) Word device memory read and write

In the word device memory, each word is expressed sequentially in hexadeci-
mal values in 4-bit units from the higher bit.

Example: Indication of the contents of the D350 and D351 registers

R | I IR
i Number
Head device of device Data Data
points

D 0.3 5 0|lo 2|5 6 A BI{1 7 0 F
44H| 30R] 3aH] 35H] 30H] 20H] 32h] 35H| aer] 41| a2t} 31m 714 301 Jaem

o e

P " N B 1 7 F
B15 B14 B13 B12|B1t B10 B9 B8 [ B7 B6 B5 B4 | B3 B2 B1 BO |B15 B14 B13 B12|B11 B10 B9 B8|B7 B6 B5 B4 | B3 B2 B1 B0

o¢y1iy0i1J]o¢t1§i1i0(1i03t1ts50(130¢111|]0j0;0{1|O0¢1i{1{1{O0i0;0¢ O] 1} 1§ 1§1

\ AL J
Indicates that theY content of register Indicates that th;r content of register
"~ D350 is 56ABH (22187 in decimal) D351 is 170FH (5903 in decimal)

1 : represents ON
0 : represents OFF

POINT I

Use only uppercase codes for character areas.
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(1) Extension file memory read and write, buffer memory read and write, and on-demand data
when word units are specified are handled according to the same principle as the word

device memory.
(2) To output a character-string with the PR instruction externally after transmitting it from the
computer to the PC CPU, the processing should be as shown below:
1) The character-string to be transmitted is developed into 2-byte codes in units of
characters.

Example: To transmit “18AFH °:" to a sequence program.

nq" vgr "A" " "H* ucﬁn

/31H\ /38H\ 41H /46H\ 48H ODH

33H 31H 33H 38H 34H 31H 34H 36H 34H 384 30H 44H
u3|v u1u usn an -4n -1n n4n n6n R w4w "8“. nou uDu
2) The character-string developed into 2-byte codes is arranged in units of 2 characters
and sent to the computer link module.
Example: The character-string used in the above example in 1)
"31 38 41 46 48 OD" =P "383146410D48"

"383146410D48" is sent from the computer to the computer link module.

The computer link module converts the data sent from the computer into binary data and writes
it to the designated device.

Example: To write the data composed in the example in 2) on the previous page to DO to D2 in
the PC CPU.

Data received by

the computer link . '3 8 3 1 4 6 4 1 0o D 4 "
N \\/ / \\J / \\o/ »/
Data converted
into binary data 3831H 4641H 0D48H
and written to
the devices
b15 to b0 b15 to b0 bi5 to b0

3 8 3 1 4 6 4 1 0 D 4 8

Characters N (Iio) R (31) 92) »
—

represented by u8u 11- nFn -Au 'CR" uHu

each 1 byte of data
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5.7 Device Memory Read/Write

This section describes how to designate the control procedure to read or write data
from or to device memory, and designation examples.

5.7.1 Commands and device ranges

(1) The ACPU common commands and device ranges used for device memory
read/write are described below.

(a) ACPU common commands

Command Number of PC CPU State
' Points Refer-
item Sym- | ASCHl Description Processed | puring !Jurlng HUN_ enhce
bol | Code perCom- | sTOP Write Write Section
munication Enabled | Disabled
Bit 424, Reads bit devices (X, Y, M, etc.) .
units BR 52H in units of 1 point. 256 points . 572
Batch Reads bit devices (X, Y, M, etc.) 32 words o o o
read Word | o | 574, in units of 16 points. (512 points}) ’ 573
units 52H | Reads word devices (D, R, T, C, 64 points o
etc.) in units of 1 point. po
Bit 42H, Writes data to bit devices (X, Y, .
units BW 57H M, etc.) in units of 1 point. 160 points 5.74
Batch Wirites data to bit devices (X, Y, 10 words o o X
write Word "W 574, M, etc.) in units of 16 points. (160 points) 575
units 57H | Writes data to word devices (D, 64 points o
R, T, C, etc.) in units of 1 point. po
Sets/resets bit devices (X, Y, M,
Bit 424, etc.) in units of 1 point by . .
units BT 54+ designating the devices and 20 points 5.7.8
device numbers at random.
Test Sets/resets bit devices (X, Y, M,
(Random etc.) in units of 16 points by 10 words o o X
write) designating the devices and (160 points)
Word S7H device numbers at random.
- WT ’ - 5.7.7
units 54H | Writes data to word devices (D,
R, T, C, etc.) in units of 1 point by .
designating the devices and 10 points
device numbers at random.
Bit 421 Sets the bit devices (X, Y, M,
units BM 4DH :g;ztto be monitored in units of 1 40 points
Monitor - - j
data Sets the bit de\{lces ().(' Y, M 20 words™ 578
regis- etc.) to be monitored in units of (320 points) (¢ (o] o} (2«)
tration WOfd WM 57H, 16 points.
units 4DH | sets the word devices (D, R, T,
C, etc.) to be monitored in units 20 points
of 1 point.
Bit 4DH,
i MB | 4 ) . ,
Mornitor units H Monitors the devices registered _ o o o 5.7.8
Word MN 4DH, | for monitoring. (3)
units 4EH

Note : O........ Executable
) QU Not executable

For the numbers of processing points indicated by an asterisk (*), the number is
one half of the values indicated in the table for input devices (X) when PC CPUs
other than A3HCPU, AnACPU, AnUCPU or QnACPU are used. (Refer to *1 in
Section 3.2.1 (1)).
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POINT |

When ACPU common commands are used to access the devices in an
AnACPU, AnUCPU or QnACPU, the device number ranges described in (b)
can be accessed.
Use the AnA/AnUCPU common commands described in (2) to access the
extension devices.

(b) Device ranges when ACPU common commands_are used

The devices and device number ranges that can be used for the device
memory access operation are described below.

1) The device designation code consists of 5 characters.

Leading zeros in the device number (underlined zeros in X0070, for
example) can be expressed with a blank code (20H).

MELSEC-A

Device + - Device number =5 characters
1 character 4 characters
(2 characters for T/C) (3 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression
Timer
Input X X0000 to XO7FF (present value) T TNOOO to TN255
Hexadecimal Court Decimal
ounter ecima
Output Y Y0000 to YO7FF (present value) C CNO0O to CN255
Internal relay M MO0O0O to M2047 _ Data register D DO0000 to D1023
Latch relay L L0000 to L2047 Decimal Link register W WO0000 to WO3FF Hexadecimal
Step relay S S0000 to S2047 File register R R0O000 to R8191 Decimal
ecim
Link relay B B0000 to BO3FF Hexadecimal Special register D D9000 to D9255
Annunciator F F0000 to F0255
Special relay M M9000 to M9255
Timer (contact) T TS000 to TS255
Decimal
Timer (coil) T TCO000 to TC255
Counter (contact) C | CS000 to CS255
Counter (coil) C CCO000 to CC255

2) Designate the number of device points by converting the number of

points for reading/writing to be executed by command (the number
should be within the processing points executable in one cycle of
communications shown in the table in (a)) into 2-digit ASCIl codes
(hexadecimal).

Set "00" for 256 points.
(Example: Numbers in parentheses are ASCII codes.)

5 points ...... 05 (30H, 35H)
10 points ... 0A (30H, 41H)

20 points ..... 16 (31H, 36H)
256 points .... 00 (30H, 30H)
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POINTS |

(1) Access the device number range which can be used with common ACPU
commands and common AnA/AnU commands and that can be used with
the PLC CPU to be accessed.

(2) To designate the bit device ranges in units of words, the bit device number
must be a multiple of 16.

(3) Although the ranges are designated for M, L, and S, if the range for M is
designated by L or S, the same processing occurs. This is also true for
the ranges forLand S.

(4) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only, and
system use.

Trying to write data to the ranges outside the write-only area might cause
the PC CPU to malfunction.

The ACPU programming manual gives details concerning special relays
and special registers.

(5) When utilizing dedicated instructions for AnACPU and AnUCPU extension
file registers with the following software packages, use the commands
shown in Section 5.8 to read or write data from or to a file register (R):

o SWOGHP-UTLPC-FN1
e SWOSRX-FNUP
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(20 The AnA/AnUCPU common commands and device ranges used for device
memory read/write are described below.

(a) AnA/AnUCPU common commands

Command Number of . PC CPU State
Points . Refer-
ltem Sym- | AscCll Description Processed | puring During RUN ence
bol | Code perCom- | sTOP Write Write Section
munication Enabled | Disabled
Bit 4AH, | Reads bit devices (X, Y, M, etc.) .
units JR 52H in units of 1 point. 256 points 572
Batch Reads bit devices (X, Y, M, etc.) 32 words o o o
read Word aR 51n, | in units of 16 points. (512 points) 573
units 52H | Reads word devices (D, R, T, C, 64 points
etc.) in units of 1 point. po
Bit 4AH, | Writes data to bit devices (X, Y, .
units w 57H M, etc.) in units of 1 point. 160 points 5.7.4
Batch Writes data to bit devices (X, Y, 10 words o o X
write d 1 M, etc.) in units of 16 points. (160 points)
Word | o | 3IH 575
units 57+ | writes data to word devices (D, 64 voints o
R, T, C, etc.) in units of 1 point. po
Sets/resets bit devices (X, Y, M,
Bit 4AH, | etc.) in units of 1 point by .
units 9T 544 designating the devices and 20 points 5.7.6
device numbers at random.
Tost Sets/resets bit devices (X, Y, M,
(Random etc._) in uplts of 16 ppmts by 10 wotds o o X
write designating the devices and (160 points)
) Word ar 514, | device numbers at random. 577
units 544 | Writes data to word devices (D, o
R, T, C, etc.) in units of 1 point by .
designating the devices and 10 points
device numbers at random.
Bit 4AH Sets the bit devices (X, Y, M,
i JM ' | etc.) to be monitored in units of 1 40 points
units 4DH i
point.
Monitor - A
Sets the bit devices (X, Y, M,
dat_a etc.) to be monitored in units of 20 wor_ds (0] 0 (o] 5.7.8
regis- 16 points (320 points) (2)
tration Word | o\ | STH. points.
units 4DH | sets the word devices (D, R, T,
C, etc.) to be monitored in units 20 points
of 1 point.
Bit M 4DH,
units 4AH | Monitors the devices registered 578
Monitor - — o o (o)
Word MO 4Dpw, | for monitoring. 3)
units 51H
Note : O...... Executable
) SO Not executable
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(b) Device ranges when AnA/AnUCPU common commands are used

The devices and device number ranges that can be used for device
memory access operation are described below.

1) The device designation code consists of 7 characters.

Leading zeros in the device number (underlined zeros in X000070, for
example) can be expressed with a blank code (20H).

Device + Device number = 7 characters
1 character . 6 characters
(2 characters for T/C) (5 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression

X000000 to XO01FFF Timer
Input X (X0007FF) . (present value) T TNOOOOO to TN02047

Y000000 to YOO1FFF Hexadecimal Count

ounter .
Output Y (YO0O7FF) (present value) C CNO00000 to CN01023 | Decimal
] D000000 to DO08191

Internal relay M MO0O0000 to M008191 Data register D (D006143)

LO00000 to Decimal . . WO000000 to .
Latch relay L L008191 Link register W WOO1FFF (WOOOFFF) Hexadecimal
Step relay S S000000 to S008191 File register R R000000 to RO08191

. B0O000OO to BOOTFFF . N Decimal
Link relay B (BOOOFFF) Hexadecimal Special register D DO009000 to D009255
: FO00000 to

Annunciator F F002047
Special relay M MO009000 to M009255
Timer (contact) T TS00000 to TS02047 | pecimal
Timer {(coil) T TC00000 to TC02047
Counter (contact) C | CS00000 to CS01023
Counter (coil) C CC00000 to CC01023

* The device number in parentheses represents the maximum device
number that can be designated with a computer link module other
than the AJ71UC24, A1SJ71UC24-R2/R4/PRF.

2) Designate the number of device points by converting the number of
points for reading/writing to be executed by command (the number
should be within the processing points executable in one cycle of
communications shown in the table in (a)) into 2-digit ASCIl codes
(hexadecimal).

Set "00" for 256 points.
(Example: Numbers in parentheses are ASCII codes.)

5 points ...... 05 (30H, 35H) 10 points ...... 0A (30H, 41H)
20 points .... 14 (31H, 34H) 256 points .... 00 (30H, 30H)
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POINTS ]

(1) Access the device number range which can be used with common ACPU
commands and common AnA/AnU commands and that can be used with
the PLC CPU to be accessed. (For QnACPU this is the AnACPU range).

(2) To designate the bit device ranges in units of words, the bit device number
must be a multiple of 16.

For special relays M, whose device number is MS00O or greater,
designation is possible by using "9000 + multiples of 16".

(8) Although the ranges are designated for M, L, and S, if the range for M is
designated by L or S, the same processing occurs. This is also true for
the ranges for L and S.

(4) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only, and
system use.

Trying to write data to the ranges outside the write-only area might cause
the PC CPU to malfunction.

The ACPU programming manual gives details concerning special relays
and special registers.

(5) When utilizing dedicated instructions for AnACPU and AnUCPU extension
file registers, use the commands shown in Section 5.8 to read or write
data from or to a file register (R).
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5.7.2 Batch read in units of bits

[Control protocol]

In this section, an example is quoted to describe the control protocol for batch-
reading data from devices in bit device memory using a BR or JR command.

The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) Message wait time is 100 ms
2) Data is to be read from five devices, X040 to X044.

: 5 characters (Designate X0040
in the following case.)
When JR (AnA/AnUCPU common command) is used : 7 characters
l—Number of device points from which

When BR (ACPU common command) is used

the data is to be read *St. No.=Station number

(Data name) T T TTT T 1T ] T
E} St | PC { Com-| Message Head device Number of Sum Al St | PC
N| No. | No. | mand| waitime dewice points check C| No. | No.
Computer Q (2 characters code 0 (30H): Represents OFF. K
(hexadedmal) 1 (31H): Represents ON.
Ho LW L Lot H, L |HL HyLIH, L
0 oo:1J:R A x:o:o:o:o:qo 0! 5 7:F 0:00:1
{Example) 05| 30.f 30| oot ot 'Lsz. 4 sulndatatatalol o b s jnle 05 30 b 3o e 510
T i T T T
(Data name) < » s| st | PC 5arafqdes.’ma:ed E| Sum
T| No. | No. dovico pornts chack
Character area A X (Characiers for x| G
Computer link module (The range of the devices dest dg;a“n';sbf'd
om which data is HyLiH L Hyl
(Example) fr dis designated to be 0300:1 oj1[1]o0]1 9;7
read Is designal ) 0 m:so, m:s(u 30 | 8t 8t | 300 | 3t f0a] 42 : 3
—>

Character area B
l l—-—> Indicates that X44 is on.
Indicates that X43 is off.
» Indicates that X42 is on.
Indicates that X41 is on.
Indicates that X40 is off.

(Data read)
* The data arrangement is the same
whether the command used is JR or BR.

POINTS I

(1) To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 256 (setting for 256 points is 00H)
¢ (Head device number) + [(number of device points) - 1] £ maximum
device number
(2) The message wait time is designated in the range of 0 to 150 ms in units
of 10 ms, using hexadecimal notation of 0 through FH. Therefore, 100 ms

corresponds to "A".
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5.7.3 Batch read in units of words

In this section, examples are quoted to describe the control protocols for batch-
reading data on devices from bit device memory (by 16 devices) and from word
device memory using a WR or QR command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data is to be read from 32 devices, X040 to X05F, and the present values from
two devices (both of them are two words), T123 and T124.

(1) Batch-reading data on devices from bit device memory

When WR (ACPU common command) is used : 5 characters (Designate X0040
in the following case.)
When QR (AnA/AnUCPU common command) is used : 7 characters
l—Number of device points from which

the data is to be read *St. No.=Station number
(Data name) T T T T T 1T 7 T1 | T T T
E| St [ FC | Com-| Message Head dovice Number of | Sum A device uses four characters. Al St | PC
N| No. | No. | mand| waitime device points check e ) C| No. | No.
Computer Q (2characters | code Four digits (hexadecimal) K
(hexadecimal)} represent one-word data.
Hy LIH L NN H o L [H,L HyLiH, L
ofofor1lair[ o |[xioioi0i0i4t0f o 1 2 |72 orofort
(Example) S B e E e ) I L e e I 06 301 300|301 810
1 [
(Data name) < » S SIL PC ba{?fqr Jesi'gnr;:‘tscl E Slllm
T . evice pol
Character area A Y| N | e (Des‘}gn.mdf’:um,d 3| check
Computer link module (The range of the devices 4c ‘,'h":,g‘;gﬁ)"
i i HoLln, L H, L
(Example) from which data(;s to bs oiofoit{ti2iaialaiBiciof [ 918
read 1S deSIgnate ') [ 3&:3(\1 &:Sh S'n: 3&:3&: kY 4h:l&:&:u. 0] S0 : 36
,/I - \\\
e Character area B .
/’/ \\\
e 1 N
Vi ] ~
, ] \\\
Ve * o
1 2 3 4 A B c D
olofo[1]ofol 1] ool of 1} 4{ d 1] ol ol 1 {of 1]o[1] 0l 4] 1f1 1]l o] 1] 1]o] 1
XXX XXXXXXX X XX X
4447 4444555~ ~—"5555
FED 3210FED 3210

(Data read)
* The data arrangement is the same
whether the command used is WR or QR.

POINTS l

(1) When batch-reading data from devices in bit device memory, the following
conditions must be met to designate the device range:
* 1 < number of device points < 32
* (Head device number) + [(number of device points) x 16 - 1] <

maximum device number

(2) The WR and QR commands are used for word unit designation.
Designate "02" (16 points are designated as 1) for the number of device
points in reading 32 points of devices from X40 to X5F.
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(2) Batch-reading data from devices in word device memory

: § characters (Designate TN123
in the following case.)

When QR (AnA/AnUCPU common command) is used : 7 characters
Number of device points from which

When WR (ACPU common command) is used

l the data is to be read *St. No.=Station number
(Data name) T T T T T 1T T 11 { T 11
El St { PC | Com-| Message Head device Number of | Sum Adevice uses four characters.  |A| St | PC
N| No. { No. | mand| wait ime device points check e . C| No. | No.
Computer a (@characters | code Four digits (hexadecimal)
(hexadecimal)) represent one-word data.
HoLd, 4y i H, L |H L HyL[H, L
0 00:1Q:R 0 T;N:o:o:qz;a 0! 2 S:E 01001
(Example) ossnfanfamtonfsuteal o [sieladatadale] e ! ow [wls 06| 30 1300 | 30 81
T 11 1T T
< S| St | PC ba!a for d esignateé E} Sum
(Data name) Character area A THNof Mo | matad mumpor of | 1| ek
X 5 " X| code
Computer link module (The range of the devices d:v éﬁ&;’%&‘?‘é{‘
i i HyLH, L . HilL
(Example) from .WhICh. datae(;s to be o! 0 0!1 7!3?0?9 152:3!4 813
read is deSlgnat ) 02 sn.:so. so.:ah 37-:43.:&.:30. s«.:az.:m.:s« 03| 38 1 33
4
Character area B
—
Indicates that:

the present value of T123 is 7BCOH
(hexadecimal), or 31689 in decimal; and
the present value of T124 is 1234H
(hexadecimal), or 4660 in decimal.

(Data read)
* The data arrangement is the same
whether the command used is WR or QR.

| POINTS I

(1) When batch-reading data from devices in word device memory, the
following conditions must be met to designate the device range:
¢ 1 < Number of device points < 64
¢ (Head device number) + [(number of device points) - 1 ] < maximum
device number
(2) The WR and QR commands are used for word unit designation.
Designate "02" (a point is designated as 1) for the number of device points

in reading the present values of T123 and T124.
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5.7.4 Batch write in units of bits

In this section, an example is quoted to describe the control protocol for batch-
writing data to devices in bit device memory using a BW or JW command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in

Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)
1) The message wait time is 0 ms.
2) Data is to be written to five devices, M903 to M907.

When BW (ACPU common command) is used : 5 characters (Designate M0903
in the following case.)

When JW (AnA/AnUCPU common command) is used : 7 characters
Number of device points to which data is to be written

0 (30H): Represents OFF.
1 (31H): Represents ON.

Data name
( D [T & [P [com|essse| " Fostimior | | Nomkwdt | Dtk dodpast | sim
N| No. | No. | mand| waitiime device points (gmmft:' check
Q {2 characters code
Computer (hexadecmal) | o g:t;}i;uu:tb)aof
Sioloit)olwl o |ulojaolelols| & 1 5 o] i]o|s]ets
{Example) as-so-ism so.im. u«ish 30 uism:[smim.ismiao‘iaa. 30 i s oo | o] sm|on|su ss.isa. *St. No.=Station number
(Data name) < > AERES
Character area C ﬁ No. | No.
Computer link module (The range of the devices to
hich data is to be written is HiLiHgL
Example w
( ple) designated.) 0 Eo 0 E‘
06 %IN- &)-131-
Designated to turn off MS03.
Designated to turn on M904. €———
Designated to turn on M905. €———
Designated to turn off M806. ¢————
Designated to turn on M907. ¥———
(Data to be written)

* The data arrangement is the same
whether the command used is BW or JW.

POINT |

To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 160
¢ (Head device number) + [(number of device points) - 1] < maximum

device number




5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL

5.7.5 Batch write in units of words

In this section, examples are quoted to describe the control protocols for batch-
writing data to devices in bit device memory (by 16 devices) and in word device
memory using a WW or QW command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data is to be written to 32 devices, M640 to M671, and to two devices (two
words), D0 and D1.

(1) Batch-writing data to devices in bit device memory

When WW (ACPU common command) is used : 5 characters (Designate M0640
in the following case.)

When QW (AnA/AnUCPU.common command) is used : 7 characters
Number of device points to which data is to be written

—— A device uses four characters.
Four digits (hexadecimal) represent

v one-word data.

Data name, T T T I AL T T T T I
( ) E| st | PC | Com-| Message Head device Number of Dala tor designated | sum
N| No. | No. | mand | wait time devico pints (Desi%m” . ‘mier of | ook
Computer @ @ ehfrag:tev;) d:vife points x oode
ofofoirjoiw o [uleldolstatol o 1 5 |alalalr|atalole| 314
(Example) o5 50.] s so.isn. 51.557. 3 Auismia»:'miss.is«ia» 30 i 2 sa.isaisuj::q. u.iaa.iswis& 3 i 34 *St. No.=Station number
] T
(Data name) < > Al St | PC
Character area C ! ! ! ﬁ No. | No.
Computer (The range of the devices to e J i
link module ~ Which data is to be writtenis _ __..--- T ' WLl L
designated.) __...--77 v 0'ofoi
(Example) -3 3 4 7 A B 9 6 L e T
olof 1[o[o]ol 1] 1{d 1loloo[ 1] 1] 1l1]o[1]o[ sl d1]1[1] ol of Hfo[1]1]0
MMM~ MMMMMMM MMM M
666 6666666~ ~—~——" 66686
555 4444776 5555
543 3210109 9876

(Data to be written)
* The data arrangement is the same whether the
command used is WW or QW.

POINTS

(1) When batch-writing data to devices in bit device memory, the following
conditions must be met to designate the device range:
e 1 < number of device points < 10
¢ (Head device number) + [(number of device points) x 16 - 1} <

maximum device number

(2) The WW and QW commands are used for word unit designation.
Designate "02" (16 points are designated as 1) for the number of device
points in writing 32 points of devices from M640 to M671.
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(2) Batch-writing data to devices in word device memory

When WW (ACPU common command) is used : 5 characters (Designate D0O000
in the following case.)

When QW {(AnA/AnUCPU common command) is used : 7 characters
Number of device points to which data is to be written
— A device uses four characters.

Four digits (hexadecimal) represent
Y one-word data.
(Data name) T T T T T T T 71 1 Bala for dostamated T
E) St | PC | Com-| Message Head device Number of :fqr desngr;ate Sum
it §i A " I8VICe poInts
compmer g No. | No. | mand| wait ime :Ize:hogxzt: (Des(}gnate nu r'rs\ber of m
. evICe PoINis X
{hexadecimal)) 4 charg&ers)
S[ofo}ilojwl o [ofolaolofolo| & 1 & [1]2fsls[alciolr| 2}
(Examp'e) 05§ 50 | 30 so.isl 5\.:57. Emimis&iniswim 3N E EoN 3“'i“‘5”“£“‘ 4|.iw.iu.is7. 50 i E *St. No.=Station number
I |
{Data name) < > Al St | PC
Character area C g No. | No.
Computer link module (The range of the devices to which
data is to be written is designated.) HyL{H L
(Example) olojoii
— 06 so.:au. 30.;31-

!

Indicates that 1234H (hexadecimal) to DO,
4660 in decimal, is written.

Indicates that ACD7H (hexadecimal) to D1,
-21289 in decimal, is written.

(Data to be written)
* The data arrangement is the same whether the
command used is WW or QW.

POINTS I

(1) When batch-writing data to devices in word device memory, the following
conditions must be met to designate the device range:
¢ 1 < Number of device points < 64
¢ (Head device number) + [(number of device points) - 1] < maximum

device number

(2) The WW and QW commands are used for word unit designation.
Designate "02" (a point is designated as 1) for the number of device points
in writing to two devices, DO and D1.
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5.7.6 Testing device memory in units of bits (random write)

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated devices in bit device memory using a BT or JT command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted on three devices (three bits), M50, B31A, and
YO2F, to turn on M50 and YO2F and to turn off B31A.

When BT (ACPU common command) is used : 5 characters (Designate MO0O50, BO31A,
and YO0O02F in the following case.)
When JT (AnA/AnUCPU common command) is used : 7 characters
1 character The total number of
Number of device 0 (30H): Represents reset (OFF). device + (set/reset)
points to be tested 1 (31H): Represents set {ON). elements equals the
designated number of
device points.
(Data name) s PICC(!m-Message Nombor f llDleviéellsse'/ IIDLVi(IBII‘:se'/ IIDIevi(I»IIESW AR
g No. | No. | mand | wait§me d;vne"o;::t'n& :Reset :Reset :Reset c:;cek
Computer (I(m Mm:;) E E E
HyLiHy L HooLofra NNRRRENR NRARRERN Hyt
ofojor1[yIT| o 0o ! 3 [Mmioiololoislo! 1 |Blolcloiat1!Al 0 |Yiolololol2lF! 1 |[FIE
(Example) ) e C S I o L I e T T e T N

<4~ »
%

Character area C No. | No.

Computer link module :
| HiL[H L
(Example) Indicates that M50 ‘ 0i0foin
is to be turned on. o6e] 30 130 an 514
Indicates that B31A *St. No.=

(Data name)

RO >

is to be turned off. Station number
Indicates that YO2F
is to be turned on.

(Data for designated device points to be tested)
* The method of designating set/reset is the same
whether the command used is BT or JT.

POINT |

To designate the device range, the following condition must be met:
e 1 < number of device points < 20
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5.7.7 Testing device memory in units of words (random write)

[Control protocol]

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated devices in word device memory and in bit device memory
(by 16 devices) using a WT or QT command.

Word devices and bit devices can be set together (by 16 devices).

The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted to change the present values of three devices (three
words), D500, Y100 (Y100 to Y10F), and C100, to 1234H, BCAgH,
and 64H respectively.

When WT (ACPU common command) is used . 5characters (Designate Dosod, Y0100,

and CN100 in the following case.)

When QT (AnA/AnUCPU common command) is used : 7 characters

Number of device lF\devu_:e_ uses fOl;r ct.maracters. The total number of
e 1o bo st our digits (hexadecimal) represent device + data elements
P one-word data. equals the designated
Designate the head device  pumber of device
in setting a bit device. points.
Ot rare [T & T [ o] o s T ok [T o ] ok | s
N| No. | No. |mand| waittime| device points ! (4 charac- ! (dcharac- | check
Q (2 characters v ters) v lers) code
Computer (hexadecimal) i :
HitlHiL] o B! NI
ojeloit]aiT{ o 0 ! 101011101 01BICIAI9|CINI 01 0'110i 0l 0l0i6I4| F 1 1
(Example) | os. o] sfsmbstfsnise oo 0| 1800} 90et 91 90080 4201 43¢ 41185145 1 4501 30 1300 | 3|30 30 30 | Gy 360 | 450} Sln —
- — > Al st | Pc
(Data name) Character area C IRt ! Cf No.| N
Computer link module It
Chd - ‘y l H H: L
B [¢] A 9 . 0:0]0:1
(Example) indicates that » e Indicates that the present || salso) ad s
the present 1[0'1[1 1I1Iolo1]or1]01|olgr| value of C100 is to be .
value of D500 is YYYYYYYYYYYYYYYY ghangeldtoe4H,or100m
1111 111111111111 ecimal.
to be changed to 00000000000G000O0O
1234H, or 4660 FEDCBAS9876543210 X
in decimal *St. No.=Station number
: Bit 0: Represents reset (OFF).
Bit 1: Represents set (ON).

(Data for designated device points to be tested)
* The method of designating set/reset is the same
whether the command used is WT or QT.

POINT|

To designate the device range, the following condition must be met:
o 1 < number of device points < 10 (10 units for bit devices where 1 unit

corresponds to 16 points)
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5.7.8 Monitoring device memory

Monitor data registration is the function that registers the name and the number of
the device to be monitored by the computer to the computer link module. The
monitor is the function that (a) reads the data content of the device registered at the
time the monitor read command is executed by the computer, and (b) executes the
corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the batch

read (BR, WR/JR, QR) command. However, when this function is used, it is

possible to read and monitor the devices by designating the device numbers at

random.

In this section, examples are quoted to describe the control protocols for monitoring
~ and registering devices to be monitored and their numbers in the computer link

module.

(1) Control procedure for monitoring

[ Monitor

Registration processin
9 P g ACPU common commands : BM, WM

(Editing registration commands and AnA/AnUCPU common commands : JM, QM
transmitting device designations)

Read processing ACPU common commands : MB, MN

. . AnA/AnUCPU common commands : MJ, MQ
{Executing monitor commands)

Data processing
(CRT display, etc.)

: Change monitor device?

YES

POINTS I

(1) As the flowchart shows, monitor data registration must be executed before
monitoring.  Attempting to execute monitoring without registering the
monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when the
computer link module is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM), device memory in word units (WM
or QM), and the extension file register (EM).

(4) For monitoring extension file registers, refer to Section 5.8.9.
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[Control protocol]

(2) Registering devices for data monitoring in device memory

In this section, examples are quoted to describe the control protacols for
registering devices to be monitored and their numbers in the computer link
module using a BM, JM, WM or QM command.

(a) Registering devices for data monitoring in bit device memory in units of bits

The protocol shown below is in control format 1.

To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

(Monitor data registration conditions)

1) The message wait time is 0 ms.

2) Three devices (three bits), X040, Y060, and T123 (contact), are to be
registered for data monitoring.

When BM (ACPU common command) is used : 5 characters (Designate X0040, Y0060,

and TS 123 in the following case.)

When JM (AnA/AnUCPU common command) is used : 7 characters

Number of device points

to be registered .
l The total number of device number elements

equals the designated number of device points.

(Data name}

Computer

(Example)

{Data name)
Computer link module

(Example)

- | Message
wait ime

Al | pe
Character area C g No. | No.
(The range of the devices to be registered
for data monitoring are designated.) g: (l,' g: :.
i ]
06 304 50 | 304 510

*St. No.=Station number

POINTS l

(1) To designate the device range, the following conditions must be met.
When the BM command is used and the PC CPU to be accessed is other
than the ASBHCPU, AnACPU or AnUCPU, a device X (input) is treated as
two points.
¢ 1 < number of device points < 40

(2) To monitor devices registered in device memory in units of bits, follow the
procedure described in (3)(a) of this section. :

MELSEC-A
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(b) Registering devices for data monitoring in bit device memory and word
device memory in units of words

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

{Monitoring data registration conditions)

1) The message wait time is 0 ms.

2) The present values of devices D15, W11E, and T123 and data on
devices Y060 to YO6F (four words) are to be registered for monitoring.

When WM (ACPU common command) is used : 5 characters (Designate D0015, WO11E,
TN123 and Y0060 in the following case.)

When QM (AnA/AnUCPU common command) is used : 7 characters

Number of device points Designate the head device
to be registered in setting a bit device.
(Dataname) g g | pe [com | Message| Number of
g No. | No. {mand| waitime] device points
2 characters
Computer (I(mexadedmd))
HIL[HIL] ! H! L
Gj0j0.1]Q:M 1] 0 + 4
(Example) 05 30.] so s} anufsnpen] 3o s ) 34 I ,
< st | pe
(Data name) Character area C No. | No.
Computer link module (The range of the devices to be registered
for data monitoring are designated.) SI ! tl). g: :.
(Example) 06 900 30 30310

*St. No.=Station number

POINTS l

(1) To designate the device range, the following conditions must be met.
When the WM command is used and the PC CPU to be accessed is other
than the ASHCPU, AnACPU or AnUCPU, a device X (input) is treated as
two points.
¢ 1 < number of device points < 20

(2) As shown in the above figure, word devices and bit devices can be set
together (by 16 devices) in registering devices for data monitoring in units
of words.

(3) To monitor devices registered in device memory in units of words, follow
the procedure described in (3)(b) of this section.
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(3) Monitoring devices registered in device memory for data monitoring

In this section, examples are quoted to describe the control protocols for
monitoring devices registered with the computer link module, which are shown
in (2), using an MB, MJ, MN or MQ command.

(a) Monitoring devices registered for data monitoring in bit device memory in
units of bits

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.
Devices registered in bit device memory using a BM command can be
monitored with an MB command, while those registered using a JM
command can be monitored with an MJ command.

(Monitoring conditions)

1) The message wait time is 0 ms.

2) Three devices (three bits) registered for data monitoring, X040, Y060,
and T123 (contact), are to be monitored.

When monitoring a bit device registered using a BMcommand : MB command (ACPU common command)
When monitoring a bit device registered using a JM command : MJ command (AnA/AnUCPU common command)

(Data name) Message Sl!m A SIL PIC
wait ime]  check C| No. { No.
Computer code 0 (30H): Represents OFF. |« *St No.=Station number
P .y | 1(31H): Represents ON.
(Example) 0 {8:8
= L T T T 1
S| St | PC | Monitoring results
(Data name) T1 No. | No. (Rtgg"d';vi ‘eﬁf'ls
Character area A |X Segisterod for data
Computer link module s not set. monitoring)
T I
oiofo
(Exampie) o2 so.Ew. m.ssn. 3 E 0 E 3
>

Character area B

Indicates that T123 (contact) is on.
Indicates that Y060 is off.
Indicates that X040 is on.

(Monitored data)
* The data arrangement is the same
whether the command used is MB or MJ.



5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

(b) Monitoring devices registered for data monitoring in bit device memory and
word device memory in units of words

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.
Devices registered in device memory using a WM command can be
monitored with a MN command, while those registered using a QM
command can be monitored with a MQ command.

{Monitoring conditions)

1) The message wait time is 0 ms.

2) The present values of D15, W11E, and T123 registered for data
monitoring, and data on devices Y060 to YO6F (four words) are to be
monitored. '

When monitoring a device registered using a WM command: MN command (ACPU common command)
When monitoring a device registered using a QM command: MQ command (AnA/AnUCPU common command)

T 1 1 T
(Dataname) fg g | pc [Com-| Messags| Sum Al st
Ne. d | wait ime | check , - '
B[ No- | No-|mand waitime | - ched A device uses four characters. Four digits Gl to | No
Computer {hexadecimal) represent one-word data.
H: L : ! H ! L : H! L
(Example) 0:0]0:1[M:Q 0 8. F 0:0|F: F
e A e 06} 30 30| 460} 450
ST % [ [ et | ety | ket [ i |
ing ing onitoring onitoring
(Data name) TiNo | No| resuts | rests | resuts | resils |T| check
Character area A | X (Rea!t:;r ;efsisréak;dd#:;ipdm X] code
Computer link module s not set. wilwd 0 regtrod ordata mond |"9) . Wil
oiojoi1f1iz2iai4foloisioloiolelialoizieis] JEVE
(Example) 02 | 30 50u] 300 51 310] 5207 350d 5] 50d 30) 3] of o0 50ud 36 se] 00 974d 36! ad g 45 | a5
Character area B
. )
N A A , St. No.=Station number

\
Indicates that the present value of D15 is 1234H <—J
(hexadecimal), or 4660 in decimal.
Indicates that the present value of W11E is 0050 ¢—————
(hexadecimal), or 80 in decimal. <___I'_—__
Indicates that the present value of T123 is 0064 0 e 7 6 4
I

(hexadecimal), 100 in decimal. l } 1,

~No<|o
DO L]
o<

b <| o
wo<|o
N | =
—~o<lo
oo<lo

{Monitored data)
* The data arrangement is the same
whether the command used is MN or MQ.
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A free area in the user memory area in the PC CPU and used as a file register is
called extension file register. This memory area can store necessary data and the
results of data processing and other operations executed by the "SWOGHP-UTLPC-
FN1" (hereinafter referred to as the UTLP-FN1) or "SWOSRX-FNUP" (hereinafter
referred to as the FNUP), both of which are software packages for extension file
registers, or by dedicated instructions for extension file registers in the AnACPU and

the AnUCPU.

In this section, examples are quoted to describe the control protocols for reading or

writing data from or to extension file registers.

5.8.1 ACPU common commands and addresses
(1) ACPU common commands used for read/write of extension file registers
Command Number of PC CPU State
Points
item sym- | AsCH Description Processed | puring During RUN R;f;r:ia::e
bol | Code per Commu- | sTOP Write | Write .
nication Enabled | Disabled
Batch 45H, | Reads from extension file registers (R) !
read ER 52H in units of 1 point. 64 points © o o 584
Batch 45H, | Writes to extension file registers (R) in .
write EW | 571 | units of 1 point 64 points o o X 585
Test Specifies the extension file registers
45H, | (R)in units of 1 point using block or . '
(ra.ndom ET 54H device number and makes a random 10 points o © X 588
write) .
write.
Monitor
data 45H, | Sets the device numbers to be .
regis- EM 4DH | monitored in units of 1 point. 20 points © 0 o 589(2)
tration
. 4DH, | Monitors the extension file registers
Monitor ME | 45H | after monitor data registration. - ° ° o 589(3)
Note : O...cvenne Executable
) SRR Not executable

(2) Extension file register addresses

(a) The extension file register comprises blocks number 0 to "n", with "n"
varying according to the memory cassette. Block number "0" contains the
number of points designated by the PC CPU parameters and each block
with numbers "1" to "n" has 8192 points of registers.

Read/write is possible in the range of parameters designated in block

number 0.

(b} The range of block numbers which can be designated varies according to
the type of memory cassette and the PC CPU parameter setting.

The UTLP-FN1 or FNUP Operating Manual, or AnACPU or AnUCPU User’s

Manual give details.
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(c) Each address is designated in 7 characters consisting of the block and
device numbers.

» Block number of 2 digits or less:
"Block number (2 digits)” + "R" + "Device number (4 digits)"

o Block number of 3 digits:
"Block number (3 digits)" + "Device number (4 digits)"

Example:
Block number of 2 digits or less ‘Block number of 3 digits
05 R8190 1028190
T
Device number Device number
Block number Block number
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5.8.2 AnA/AnUCPU common commands and device numbers

(1) The AnA/AnUCPU common commands used for direct read and direct write of
extension file registers are described below.

These dedicated commands are used to access the extension file register of
block numbers 1 to 256 by directly designating the address, which begins with
address 0 in block number 1, as the device number.

(The address numbers used to access the extension file register go from 0 to
"the usable number of blocks x 8192 points”.)

Command Number of PC CPU State
o Points During RUN Reference
ltem sym- | Ascll Description Processed | pyring Section
bol | Code per Commu- | sTOP Write Write
nication Enabled | Disabled
Reads data from the extension file
Direct 4EH, | register in units of 1 point (words) by .
read NR 52H designating the extension file register 64 points o o o 586
in successive numbers.
Writes data to the extension file
Direct 4EH, | register in units of 1 point (words) by .
write NW 57H designating the extension file register 64 points © o X 587
in successive numbers.

Executable
Not executable

(2) Device numbers of extension file registers
(a) Device number range

Range: 0 through [(the number of usable blocks x 8192) - 1]

Device numbers used with ACPU Device numbers used with
common commands mentioned in AnA/AnUCPU common commands
Section 5.8.1. mentioned in Section 5.8.2.
0 "0
to Block No. 1 to Block No. 1
area
8191
8191 ‘
—> o e
- 8192
0
to Block No. 2
to Block No. 2 area
16383 | _ __________|
8191 16384
1 wrod / T~
1 wrod

Device numbers are allocated in
ascending order from the blocks
assigned a smaller block number.
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The device numbers that can be designated vary according to the type of memory
cassette and the PC CPU parameter setting. (The UTLP-FN1 or FNUP Operating
Manual or the AnACPU or AnUCPU User’s Manual give details.)

For block numbers that do not exist in the memory cassette, device numbers are not
allocated. In this case, the device numbers are allocated as indicated below,
skipping non-existent block numbers.

Device numbers

to Block No. 1 area

8191
8192

to Block No. 2 area

16383 Blocks Nos. 3 to 9 do not exist
due to low memory capagity.

16384
to Block No. 10 area

24575
24576

to Block No. 11 area

32767
32768

to Block No. 12 area

/'\_//

(b) A device number is designated in 7 characters.

Designation example 1:
To designate R10 in block number 1:

0000010 <« Ablank code (20H) can be
used to express leading zeros
Designation example 2: (the underlined 0s in 0008200).

To designate R8 in block number 2:

0008200 <« % 1)x§¥;g "
- +

Block number  Block points

POINTS

(1) The AnA/AnUCPU common commands NR and NW can only be used for
" read/write operations at the extension file registers of block numbers 1 to
256.
They can be used regardless of the parameter’s file register setting.

(2) Use the commands described in Section 5.8.1 to access the parameter
set file registers (R) or to access a file register by designating a block
number.

(3) The following equation is used to calculate the head device number to be
designated with the AnA/AnUCPU common commands NR and NW. (To
designate device number "m" (0 to 8191) in the "n"th block (n > 1))

Head device number = (n—1) x 8192 + m
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The range of device numbers (up to the 28th block) that can be designated with the NR or NW
commands is shown below.

MELSEC-A

Device No. Objective Block Device No. Objective Block
0 RO 114688 RO
to 1st block to to 15th block to
8191 R8191 122879 R8191
8192 RO 122880 RO
to 2nd block to to 16th block to
16383 R8191 131071 R8191
16384 RO 131072 RO
to 3rd block to to 17th block to
24575 R8191 139263 R8191
24576 RO 139264 RO
to | 4th block to to 18th block .
32767 R8191 147455 R8191
32768 RO 147456 RO
to 5th block to to 19th biock to
40959 R8191 155647 R8191
40960 RO 155648 RO
to 6th block to to 20th block to
49151 R8191 163839 R8191
49152 RO 163840 RO
to 7th block to to 21st block to
57343 R8191 172031 R8191
57344 RO 172032 RO
to | 8th block to to 22nd block to
65535 R8191 180223 R8191
65536 RO 180224 RO
to 9th block to to 23rd block to
73727 R8191 188415 R8191
73728 RO 188416 RO
to 10th block to to 24th block to
81919 R8191 196607 R8191
81920 RO 196608 RO
to 11th block to to 25th block to
90111 R8191 204799 R8191
90112 RO 204800 RO
to 12th block to to 26th block to
98303 R8191 212991 R8191
98304 RO 212992 RO
_ to 13th block to to 27th block to
106495 R8191 221183 R8191
106496 RO 221184 RO
to 14th block to to 28th block to
114687 R8191 229375 R8191
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5.8.3 Precautions during extension file register read/write

Described below are precautions for reading or writing data from or to extension file
registers using the commands shown in Section 5.8.4 through Section 5.8.9.

(1) The extension file register is not used by A1 and AINCPU.

This function is not available during communications with A1 or AINCPU.

(2) Some types of memory cassette loaded to the PC CPU are unable to detect an
error (character area error 06H) if an attempt is made to read or write after
specifying a block number which does not exist. In this case, data which is read
may not be correct and writing such incorrect data may destroy the PC CPU

user memory.
Always check the type of memory cassette and the parameter settings before
using this function.
Type Block Numbers Which do not Cause a Character Area Error (06H)
f M :
Cussetts | AOJ2H, A2, A3CPU A2N, A3NCPU A3H, AnA, AnUCPU
A3NMCA-12 . No. 10, No. 11
A3NMCA-18 — No. 10 to No. 28
A3NMCA-24 — No. 13 to No. 20 No. 13 to No. 28
A3NMCA-40 — No. 21 to No. 28
A3AMCA-96 — No. 21 to No. 48 (*1)

*1 The ASAMCA-96 can be used for the A3A, the A3U, and the A4UCPU.

(The UTLP-FN1 or FNUP Operating Manual or the AnACPU or AnUCPU User’s
Manual give details.)

(8) The A2USCPU(-S1) can deal with the following extension file register block

numbers:
e A2USCPU................ No. 1toNo. 3
e A2USCPU-S1........... No. 1 to No. 8, No. 10 to No. 16
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5.8.4 Batch read of the extension file register

In this section, an example is quoted to describe the control protocol for batch-
reading data from extension file registers using an ER command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Data is to be read from two registers, R8190 and R8191, in block No. 12.

ER (ACPU common command)

Number of device points from which
the data is to be read

*St. No. = Station number

(Dataname) [ & | o [com- [Message| = Headdewios = | Numboroi | Sum A device uses four NESES
g No. | No. |mand | wait ime (7 characters) dzevlﬁpdnb (:lsdck characters. Four digits C| No. | No.
Computer Pidiricasr sl B (hexadecimal) represent
HiLiniL T TR KT one-word data. HIiL{HIL
(Example) ojoloi1]EIR] o [1i2iRi8itigi0] 0 1 2 |71 010031
05 |30 | 30u so.'Lsu 45.:5& 30 3|.:n:52.:s.:ah:m.:sm 30 } 32 ST : 31 06 so.:m. sm:sx
T 1 I T 11 I
- > s| st | pc| 'patatordesignated’ [E| sm
(Data name) Character area A T No. | No. Do om oty T| ook
; of daice points
Computer link module (The range of th? devices 4dl;&:rs) *
: from which data is to be HILIHILL v HiL
(Example) read is designated.) A R M A R
—>
Character area B
Indicates that:
the data to be read from R8190 in block No. 12
is 1234H (hexadecimal), or 4660 in decimal; and
the data to be read from R8191 in block No. 12
is 7ABCH (hexadecimal), or 31420 in decimal.
(Data read)
POINT |

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.5 Batch write of the extension file register

In this section, an example is quoted to describe the control protocol for batch-
writing data to extension file registers using an EW command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)
1) The message wait time is 0 ms.

2) Data is to be written to three extension file registers, R7010 to R7012, in
block No. 5.

EW (ACPU common command)

Number of devices to which

data is to be written A device uses four characters.
— Four digits (hexadecimal) represent
l i one-word data.
T T 1 T T 1T T 71T | T TT T T T T T 711 T
(Dataname) |gl g | pc |com-| Message| = Head device Number of Data for designated Sum
N| No. | No. i mand| wait ime (7 characters) device points device points check
Col te Q (2 characters (Designated number of device points code
mputer (hexadecimal)) X 4 characters) *St. No. = Station number
HiLlHIL] [ I | H ! L [ [ e {HY L
(Example) o:ofoi1]EiW| o [oisiRizioiriof o0 i 3 foi1i2i3|AiBloi7(3i3i2i2|E 9
o5 f3oon |sot ol fon] oo |ong snisajora ongstionl  sn | ss o[ otjsee) n {4t 4ulone) oral 30 S 10| a5 | s : :
< > Al st | PC
(Data name) Character area C ¢ No- [ No.
Computer link module (The range of the devices to which
data is to be written is designated.) HILIHIL
0i0f011
(Example) - l —/ 06 50} 50 smim.

Indicates that:

the data to be written to R7010 in block No. 5 is 0123H
(hexadecimal), or 291 in decimal,

the data to be written to R7011 in block No. 5 is ABO7H
(hexadecimal), -21753 in decimal; and

the data to be written to R7012 in block No. 5 is 3322H
(hexadecimal), or 13090 in decimal.

(Data to be written)

POINT |

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.6 Direct read of the extension file register

In this section, an example is quoted to describe the control protocol for reading
data directly from extension file registers using an NR command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data is to be read from two extension file registers, R8190 and R8191, in
block No. 2.

NR (ACPU common command)

Number of device points from which
the data is to be read )

*St. No. = Station number

(Data name) |E| St | PG [com:|Mossago|  Hoaddoin | Mombwot | sum A device uses four Al st | re
N| No. | No. |mand | wait ime (7 characters) devicopoints | check characters. Four digits C| No. | No.
Computer  |© ieais oode {hexadecimal) represent K
HILIHIL] N HttL |[LIH one-word data. HIL|HIL
(Example) ofofoit[NiR[ o [oioitieiaisi2| o 1 2 |517 0i0]0i1
o5, 3030 Jon fstlbima]  sa  [onlsmlstpendemtonisad e b s [am ) oan 06 300 ! 30| 501310
- > s| st | Po| 'Datatordesignaiod’ |E| sum
(Data name) Character area A TN | No | omcnimmbr 1| ok
Computer link module (The range of the devices dmm?x
from which data is to be HILIHIL L by ) HilL
i H 0:10]0:i1{1:12:3:4|7:A:8:C 8 B
(Example) read is designated.) o eo.iso. sa.ist- 31.533.:33.:34. T B
“«——»
Character area B
Indicates that:
the data to be read from R8190 in block No. 2 is
1234H (hexadecimal), or 4660 in decimal; and
the data to be read from R8191 in block No. 2 is
7ABCH (hexadecimal), or 31420 in decimal.
(Data read)
POINT |

To designate the device range, the following conditions must be met:
¢ 1 < number of device points < 64
¢ (Head device number) + [(number of device points) - 1] < maximum device

number
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5.8.7 Direct write of the extension file register

In this section, an example is quoted to describe the control protocol for writing data
directly to extension file registers using an NW command.

[Control protocol] The protocol shown below is in control format 1.
To access extension file registers in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data is to be written to two extension file registers in block No. 12, R8190
and R8191, and to R0 in block No. 13 (when extension file registers are
reserved for blocks No. 1 to No. 8 and for blocks No. 10 to No. 13).

NW (AnA/AnUCPU common command)

Number of devices to which

data is to be written A device uses four characters.
———— Four digits (hexadecimal) represent
l ! one-word data.
T T T LU | T T T T 1T 1 T T
(Dataname) i g | pe |Com-{Message| ~ Head devico Nomber of Data for designated Sum
N] No. | No. |mand] waitime (7 characters) device points devica points chack
Q (2 characters (Designated number of device points code * _ :
Computer (hexadecimal) x4 characters) St. No. = Station number
HiLfHIL] [ | H !t [ [ it 1 [LIH
(Example) oi0{oi1|[Niw| o Joioisioititiol o 1 3 [oi1:213]AiBi017|3i31212[CIE
os.fsn s oot onfabgsn| oo [ol safsadsa smistelsn] oo ] ss  lontanfsat anfer) anjon ) onlse ) smtoaoa] 4 | s
I |
< > Af st | pc
(Data name) Character area C ﬁ No. | No.
Computer link module (The range of the devices to which
data is to be written is designated.) HILIH!
010(011
(Example) . - N ESER

Indicates that: l
the data to be written to R8190 in block No. 12 is
0123H (hexadecimal), or 291 in decimal;

the data to be written to R8191 in block No. 12 is
ABO7H (hexadecimal), or -21753 in decimal; and
the data to be written to RO in block No. 13 is
3322H (hexadecimal), or 13090 in decimal.

(Data to be written)

POINT I

To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 64

¢ (Head device number) + [(number of device points) - 1] < maximum device
number
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5.8.8 Testing (random write) the extension file register

In this section, an example is quoted to describe the control protocol for writing data
to randomly designated device numbers in extension file registers using an ET
command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) This test is conducted on three extension file registers (three words), R1050 in
block No. 5, R2121 in block No. 7, and R3210 in block No. 10, to write 1234H to
R1050, 1A1BH to R2121, and 506H to R3210 (when extension file registers are
reserved for blocks No. 1 to No. 8 and for block No 10).

A device uses four characters.

ET (ACPU common command) Four digits (hexadecimal)
represent one-word data. . .
Number of device St. No. = Station number
points to be tested
The total number of device number + data elements
l equals the designated number of device points.
1 | I 1 T 1 rrTreorr i BRI L F T T T T 1T U1 11 I
(Dataname) | g| g | pe | Gom-| Message|  Number of Devicorumber |  Data Devicenumber | Data Devics num ! Data Sum
N| No. | No.|mand] waitime| device points (7 characters) 1 (4 charao- (7 characters) | (4 charac- (7 charactors) ! (4charac- | check
Q {2 characters 1 ters) 1 tears) v terg) code
Computer {hexadecimal)) ! : |
Hilwi o TR T S T T T T T I R S T T S S B SO A I R R B B S I A A O T
olofol1|eiT| o 01 3 {0151R1110151011121314]0171R12111211111A111B[1101R131211101016:016| D1 C
(Example)  [os]sa]sn]sn]sn|msu] o 50 1 %5 §30] 85152 8t | 50 % 1800 | 3} 520] 52134 |30u] g 52u] 300 81u] ) StufSla{ 410] 3} 42|30 § 30015 | 30} 520 ] 31 900} 304 120 [ 60| 2 | 4
T T
< > Al st | PC
(Data name) Character area C C| No.| No.
\ y) K
Computer link module
mputer iini ui l H: L H: L
Exampl 010/0}1
(Example) indicates that; 9] 50y 3] 30 51

the data to be written to R1050 in block No. 5 is
1234H (hexadecimal), or 4660 in decimal;

the data to be written to R2121 in block No. 7 is
1A1BH (hexadecimal), or 6683 in decimal; and
the data to be written to R3210 in block No. 10 is
0506H (hexadecimal), or 1286 in decimal.

(Data for designated device points to be tested)

POINT |

To designate the device range, the following condition must be met:
¢ 1 < number of device points < 10
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5.8.9 Monitoring the extension file register

Monitor data registration is the function that registers the name and the number of
the device to be monitored by the computer to the computer link module. The
monitor is the function that (a) reads the data content of the device registered at the
time the monitor read command is executed by the computer, and (b) executes the
corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the batch
read (ER) or direct read (NR) command. However, when this function is used, it is
possible to read and monitor the devices by designating the device numbers at
random.

In this section, examples are quated to describe the control protocols for monitoring
and registering devices to be monitored and their numbers in the computer link
module.

(1) Control procedure for monitoring

[ Monitor _ ]

Monitor data registration processing
(Editing EM command and

transmitting device designation)
EM ... ACPU common command

Read processing

(Executing ME commands) ME ... ACPU common command

Data processing
(CRT display, etc.)

Change monitor device?

YES

POINTS ,

(1) As the flowchart shows, monitor data registration must be executed before
monitoring. Attempting to execute monitoring without registering the
monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when the
computer link module is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM), device memory in word units (WM

_ or QM) and the extension file register (EM).
(4) For monitoring of device memory, refer to Section 5.7.8.
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(2) Registering extension file registers for data monitoring

In this section, an example is quoted to describe the control protocol for
registering device numbers in extension file registers to be monitored in the
computer link module using an EM command.

[Control protocol] The protocol shown below is in control format 1.
' To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Monitor data registration conditions)

1) The message wait time is 0 ms.

2) Four extension file registers (four words), R1234 in block No. 5, R2345 in
block No. 6, R3055 in block No. 15, and R8000 in block No. 17 are to be
registered for data monitoring (when extension file registers are reserved for
blocks No. 1 to No. 8 and for blocks No. 10 to No. 17).

EM (ACPU common command) )
*St. No. = Station number

Number of device points
to be tested
The total number of device number elements
l equals the designated number of device points.
(Data name) | Message|  Number of " Dovicorumber | | | Dovicorumber | | Sum
waitime | device points (7o ) (7 characters) check
{2 characters code
Computer (hexadecimal))
H! L I Hi L
(Example) 0 01 4 155:R§3§o§5§51'7 Rsol_oJo Fi5
30 30 ) 34 [81u 1454 1 52 ) 33 1304 354§ 35 | 31u] 37ef 520 ) 38 ] 300] 300 § 30x w:s& T T
-« > Alst|Pe
_ (Data name) Character area C G| He. | Mo
Computer link module (The range of the devices to be registered
for data monitoring are designated.) g{; g: 1L
+ 1
{Example) o6 { 504§ stuf saufste

POINTS|

(1) To designate the device range, the following condition must be met:
¢ 1 < number of device points < 20

(2) To monitor extension file registers registered using an EM command,
follow the procedure described in (3) of this section.
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(3) Monitoring extension file registers

In this section, an example is quoted to describe the control protocol for
monitoring extension file registers, which are registered with the computer link
module using an EM command as shown in the preceding section (2), using an
ME command.

[Control protocol] The protocol shown below is in control format 1.
To access an extension file register in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Monitoring conditions)

1) The message wait time is 0 ms.

2) Four extension file registers (four words) registered for data monitoring,
R1234 in block No. 5, R2345 in block No. 6, R3055 in block No. 15, and
R8000 in block No. 17, are to be monitored (when extension file registers
are reserved for blocks No. 1 to No. 8 and for No. 10 to No. 17).

ME (ACPU common command)
*St. No. = Station number

(Data name) [l & | c [ com | Message Su | P
! - go| Sum ; Al st |rc
8| No. | o |mand| waitbme| check Adevu_:e_ uses four characters. ¢l ne | Ne.
Computer Q code Four digits (hexadecimal) represent K
P one-word data.
HILIHILE | ' HILIHIL
(Example) 0.0[0:1[MIE 0 8.3 l 0:0]0.:1
P E N N O I B 060 |50 {504 fate Yane
] ) [ L L] LUK UL 1
s| st | PC | Monitoring | Monitoring | Moritoring | Monitoring | E| Sum
(Data name) T| No. | No. | resuts | resuts | resdts | resuts |T| check
Character area A X (Resul,ttfu &efsignd::ddel_i;%nt X| code
mputer link modu i fegistered for Caia monitort
come ©  imotset R L R N RN B LA
0:0{0:11[3:5:1011}4:iF15:8]0:1:5:0|1:Cs2:D 2+E
{Example) 020 [ 30, 30u] 20e) 314 | 550 350} 90D 5ta 340 46| 55ef 2] 50 510f 350 310 | 45} Lo {05 21 | 45

Character area B
\ —

Indicates that:

the result of R1234 in extension file register block No. 05 is
3501H (hexadecimal), 13569 in decimal,

the result of R2345 in extension file register block No. 06 is
4F5BH (hexadecimal), 20315 in decimal,

the result of R3055 in extension file register block No. 15 is
0150H (hexadecimal), 366 in decimal, and

the result of R8000 in extension file register block No. 17 is
1C2DH (hexadecimal), 7213 in decimal

(Data monitored)
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59 .Buffer Memory Read and Write

This function is used to read from and write to the computer link module buffer
memory. When this function is used, communications between the computer and
computer link module commences immediately when the computer sends a read or
write request, without waiting for the PC CPU END processing. Therefore, the time
TH1, described in Section 5.5, is always equal to zero.

The PC CPU carries out buffer memory read and write using TO and FROM
instructions.

The method for specifying the control protocol, meanings, and examples for carrying
out this function are shown below.

5.9.1 Commands and buffer memory
This section describes commands to be used to read or write data from or to the
buffer memory in the computer link module, and buffer memory addresses to be

designated for the control protocol.

(1) Commands

Command Number of PC CPU State
Points
A During RUN Reference
item Sym- | ASCIl Description Processed During Section
bol | Code per Commu- | gTOP Write Write
nication Enabled | Disabled

Batch CR 43H, Reads from buffer memory. 59.2
read 52H 64 words

Batch 43H, . (128 bytes) © o o

write cw 57H Writes to buffer memory. 59.3

Note : O........ Executable

(2) Buffer memory and access unit

Buffer memory addresses are OH to 7FFH (see Section 3.10).

One address consists of 1 word (16 bits).

Read and write are both executed in word units, regardless of the word/byte unit
setting (set at buffer memory address 103H).

POINTS |

(1) Buffer addresses 100H to 11FH comprise the area. The computer link
module will not operate correctly if any operations other than those
described in the following sections are executed.

(2) When this function and the on-demand function in Section 5.14, the no-
protocol mode in Section 6 or the bidirectional protocol in Section 7 are
used together to access the user free area in the buffer memory
simultaneously, do not designate the following areas in the buffer memory
with the commands shown in Section 5.9.1 (1):

« No-protocol mode send area (or bidirectional mode send area)
« No-protocol mode receive area (or bidirectional mode receive area)
¢ On-demand area
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5.9.2 Reading data from buffer memory

In this section, an example is quoted to describe the control protocol for reading
data from the buffer memory in computer link module connected to the computer
using a CR command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.

2) Data at two buffer memory addresses (two wordé), 180H and 181H, isto be
read.

CR (ACPU common command) *St. No. = Station number
Number of words to be read Number of character = Word length x 4
(A device uses four characters. Four digits
(hexadecimal) represent one-word data.)

! I I T | LAPLIBLI T I 1 J
E] St | PC |Com-|Message| Headdevice | Wordlength Sum Al st | PC
(Data name) N| No. { No. |mand}waittime| (5characters | (2characters | check C| No. { No.
computer (hexadecimal)) | (hexadecimal)) | code K
HIL[HIL] !} | I O | H 1 L HIL |
(Example) 010|FiF|CIR] © [oioit1isi0f 0 1 2 |0i¢C 0i0[FIF
05| 3030 |46 f 4| e }5ad 30 Jonlsaqsujomton] s ] s [sa | e o6 | s0ub0, | 466
1 T Frrrrrirt I
< ' g S| St | PC | Datafordesignated |E| Sum
(Data name) Character area A T| No. { No device points ; (::ic:
Computer link module (The range of the addresses
in the buffer memory from HELIHIL 01t HiL
i i i 01 0{FiFlAIB:iCiD|{112:3:4 Ci3
(Example) :’vm_Ch d?:')s to be read is 02 30 300 |46 46 [ 41020 e 44 310t 30 b 550 P st 03] 430} 30
: esignated.
4+
Character area B
\ A J

Indicates that the data at address 180H in the buffer memory is ¢———— -
ABCDH (hexadecimal), or -21555 in decimal.

Indicates that the data at address 181H in the buffer memory is ¢—————
1234H (hexadecimal), or 4660 in decimal.

(Data read)

POINT l

To designate the word length, the following conditions must be met:
o 1 <word length < 64

e (Head address) + (word length) — 1 < maximum address number (DFFH)
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5.9.3 Writing data to buffer memory

In this section, an example is quoted to describe the control protocol for writing data
to the buffer memory in the computer link module connected to the computer using a
CW command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Writing conditions)
1) The message wait time is 0 ms.
2) Data (three words) is to be written to three buffer memory addresses, 3A0H to

3A2H.
*St. No. = Station number
CW (ACPU common command) Number of character = Word length x 4
(A device uses four characters. Four digits
Number of words to be written (hexadecimal) represent one-word data.)
[ st r!ccj"um Headdovco | Wodkngh | = Bufxmemoydata | Sun
: om- go ford leng ory

(Dataname) |\t oo | i | mand | waitkme| (5 characters | (2 cheracters chock
Computer (hexadecimal)) | (hexadecimal)) code
HiLlHY L] 0 [ 1L [ R TR
(Example) 010|FiF|ciwf o Joioiaiaiof o | 3 A:B:c:olhz:m 71819/ C 1 F
05 30n | 30| 46y | s jsne) 50 fooufonfon] enjso 1 osa [enfaatlead welon sadsad sasatontsadsn] s | e

1 I

< > Al st | PC

(Data name) Character area C Gl Mot o

: The range of the addresses in the
Computer link module ( . .
P buffer memory from which data is to HILIHIL
(Example) be read is designated.) . 3_532 F E:
\ A A J

Indicates that the data to be written to address 3A0H in the <—J

buffer memory is ABCDH (hexadecimal), or -21555 in decimal.

Indicates that the data to be written to address 3A1H in the <¢—————
buffer memory is 1234H (hexadecimal), or 4660 in decimal.
Indicates that the data to be written to address 3A2H in the «
buffer memory is 6789H (hexadecimal), or 26505 in decimal.

(Data to be written)

POINT |

To designate the word length, the following conditions must be met:
¢ 1 < word length < 64
» (Head address) + (word length) — 1 < maximum address number (DFFH)
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5.10 Special Function Module Buffer Memory Read and Write

In this section, examples are quoted to describe the control protocols for reading or
writing data from or to the buffer memory in a special function module.

When a command described in this section is used, access to the buffer memory in
a special function module is made in units of bytes.

5.10.1 Commands and designation

(1) ACPU common commands

Command umber of PC CPU State
. Points During RUN Reference
item Sym- | ASCIli Description Processed | puring Section
bol | Code per Commu- | gTOP Write Write
nication Enabled | Disabled
Batch TR 54H, | Reads from special function module o o o 5.10.3
read 52H | buffer memory. 128 bytes
i i i 64 words
Ba-tch ™ 54H, | Writes to special function module ( ) o o X 5104
write 57H | buffer memory. :
Note : O....ceeaeeeeee Executable
) SO Not executable

(2) Accessible module types and buffer memory addresses

Retfer to APPENDIX 3 for special function modules accessible with this function
and the head address in the buffer memory to be designated.
When this function is used, data is read or written in units of bytes, irrespective

of the word/byte units setting (specified at address 103H in the computer link
module buffer memory).



5. COMMUNICATIONS WITH A COMPUTER
IN THE DEDICATED PROTOCOL

(3) Special-function module butfer memory

MELSEC-A

The special-function module buffer memory is comprised of 16-bit (one word)
addresses. Read and write of the special-function module buffer memory is
executed by TO and FROM instructions transmitted between the PC CPU and
special-function module.

When the computer reads from and writes to the special-function module buffer
memory via the computer link module, it is done in byte units (1 address = 8

bits).

The addresses specified in the computer (hexadecimal) are converted from

FROM/TO instruction addresses as shown below:

Designated address (hexadecimal) =
[(FROM/TO instruction address x 2) converted into hexadecimal] + Module head

Example: To designate AD61 high-speed counter module FROM/TO instruction
address 1 (CH.1 preset value).

Specified address

82H

FROM/TO instruction address 1 x 2

2H

Head address
80H

The data format when the computer makes a read or write to or from the special-
function module buffer memory via the computer link module, is explained below
using the AD61 module as an example.

AD61 buffer memory
viewed from the PC CPU
Address Address
Preset value [
] ) 82H
(Middle bits) | (Lower bits) \<
E2H ' 40H
Preset value 83H
2 1
1 . .
1 (Higher bits)
00H ! OtH 84H
(Mode register)
3 85H
12H \_
0H (2-phase) (~
86H
¢
87H
.

ADG61 buffer memory
viewed from the computer

Message format at computer

J)
143

I

E
Head Byte | Unit
g address | length| No. | Data! Data ! Data! Data ! Data | Data
1 | | i 1
00082f06|05(4 0/E 2/0 1]0 0/1 2]00
05 so.|3o.'30.|a&|:m 30u|36u SO-'!S- %L(ﬁ[ds- SZnLSO- 31! l31- 32.'30- 30u

T 171717 1T 17T

~

(Lower
bits)
40H

(Middle
bits)
E2H

(Upper
bits)
01H

00H

(Mode
register)
12H

O00H

l

_________________________________

R L LEEEEr

POINT

The buffer memory of each special-function module has its read and write
area, read-only and write-only areas, and areas reserved for OS use, which
are not available to the use. Refer to the manual for each module before
using the buffer memory.
PC CPU or special-function module errors may occur if reading or writing is
not done correctly.

5-75
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5.10.2 Special function module numbers using control protocols

(1) Module numbers of special function modules occupying one slot

The special function module numbers designated by using control protocols are
the upper 2 digits of the last special function module /O address expressed in 3
digits.
Special function module number: 0AH
Special function module number: 07H —-——I

Power PC CPU Special Special

supply Input Output Input Output function Input function Output
module

module module module

16 points | 32 points | 32points | 16points { 32points | 16points | 32 points | 32 points

00 to OF 10to 2F 30to 4F 50 1o 5F 60to 7F 80to 8F 90toAF BOtoCF
Special function module number: 13H

=
Power Special
supply Input Output Output function Output
module module

16 points | 32points | 32points | 32points | 32 points

DOtoDF EOtoEF 100to 11F 12010 13F 140to 16F

(2) Module number of special function modules occupying two slots

For special function modules occupying two slots, the number of points
occupied by each slot is fixed for each module. The special function module
number is the upper two digits of the three-digit number representing the last
address of the slot allocated to the module.

The User's Manual for each special function module gives details about the
allocation of slots to each module.

(a) Modules with the front slot allocated as the vacant siot (AD72, A84AD, etc.)

E Special
(Vacantslot) |  function ) .
‘ module | e Special function module number: 02H
16points | 32 points
00 to OF 10to 2F

(b} Modules with the rear slot allocated as the empty slot (A61LS, etc.)

Special |

function ! (Vacantslot) . .

module | | e Special function module number: 01H
32 points E 16 points

00 to 1F 20 to 2F
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(¢) Modules with the special function module allocation and 1/O allocation
mixed (A81CPU, efc.)

Special | Inout

function ! P

module | Mmodule . Special function module number: 03H
64 points : 64 points

00 to 3F 40to 7F

(3) Module numbers of special-function modules at MELSECNET remote I/O

stations

The module numbers of special function modules at MELSECNET remote /O
stations are determined by link parameters setting at the MELSENET master

station.
LR MeL M-oR MR M- LR M« L/R
No. B w w w Y XY - X Y/X
R1 ———— ———— 290C-309 | OF9—15E | 400-48F | 000-08F | 430—44F | 030-04F
R2 ———— ———— 215-24F | 080-0A3 | 510-67F | 010—-17F | 500-65F | 000-15F
R3 ———— —_——— 1B6-214 | 15F-1B5 | 270-32F | 050-10F | 220-28F | O00-06F
[ /0 addresses viewed ] Yoo Y20 X/Y30 Y50 Y70
: to to to to to
from the remote station 1F oF o oF 8F
Power Special
Remote I/O supply | AJ72P25 | Output Output function Output Output
station No. 1 | module module
32points | 16 points | 32 points | 32 points | 32 points
[ Link parameter ] Y400 Y420 X/Y430 Y450 Y470
to to to to to
VO addresses 4F 42F 4 46F 4sF

Special function module number 44H
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(4) Module numbers of special function modules at MELSECNET/10 remote I/O
stations

The module numbers of special function modules at MELSECNET/10 remote
I/O stations are expressed by the upper two digits of the three-digit numbers
which represent the last addresses of the "I/O addresses viewed from the
remote I/O station.”

Designate special function module numbers according to the above rule,
irrespective of the link parameters set on the master station on the
MELSECNET/10 remote I/O network.

Special function module number : 04H

[ 11O addresses viewed ] Y00 Y20 X/Y30 Y50 Y70
. to to to to to
from the remote station F oF o o oF
Power Special
Remote I/O supply | AJ72LP25 | Output Output function Output Output
station No. 1 module module
32points | 16 points | 32 points | 32points | 32 points

[Com mon parame-] Y400 Y420 X/Y430 Y450 Y470
o to to to to
ter 1/0 addresses 41F 45F a4F 46F 48F
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5.10.3 Reading data from the special function module buffer memory

In this section, an example is quoted to describe the control protocol for reading
data from the buffer memory in a special function module using a TR command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be read from four addresses, 7FOH to 7F3H, in the buffer
memory in the special function module with IO addresses 120H to 13FH

(module No. 13H).

TR (ACPU common command) 2 characters (hexadecimal)
*St. No. = Station number
Number of bytes
to be read Y Number of characters =
l Byte length x 2
T T T T T T7T T T (One-byte data uses two T
E| St | PC |Com-| Message| Headdevice | Bytelength | Specid | Sum iqi Al st | PC
(Dataname) {1 - |y |mand| watime| (5characters | (2 charadters | funcion | check characters. Two digits ¢| No. | No.
Co ter {hexadecimal)) | (hexadecimal)) | module | code (hexadecimal) represent K
mpu No. one-byte data.)
HIL|HIL] | b Hot L JHILIRIL HILIH)
(Examp'e) 0:0|F:FITR 0 0:0:17:4 0 1 4 1:3|19.7 0:0)FI F
P N A N I e 9 | ot | on)sa]se ) 064 30} 90.] 46} 460
I T T T T T T 7171 T
D < > S| st | PC Buffermemorydata [E| Sum
(Data name) Character area A Ti No. | No. ¥ ek
Computer link module (The range of the addresses in the
special function module buffer HULIHE LIHIL PHIL [HILJHILL [H YL
; ; 010|FiF{112]718{413[6:5] 913
(Example) memf"y fro_m which datais to be 02 mim 4&54&. s\-in snisa. m.saa. 3&5:& KD E 3
read is designated.)
' — >
i : i Character area B
Indicates that I/O allocation of A A A

the special function module is <——
120H to 13FH.

Indicates that the data at address 007FOH is 12H. <——
Indicates that the data at address 007F1H is 78H. <4———
Indicates that the data at address 007F2H is 43H. ¢————
Indicates that the data at address 007F3H is 65H. ¢————— |

(Data read)

POINTS)|

-(1) To designate the byte length, the following condition must be met:
1 < byte length < 128

(2) With some special function modules, 2 or 3 bytes are used to express the
data. Therefore, designate the byte length by referring to the manuals for
each individual module.
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5.10.4 Writing data to the special function module buffer memory

In this section, an example is quoted to describe the control protocol for writing data
to the buffer memory in a special function module using a TW command.

[Control protocol] The protocol shown below is in control format 1.
To access the buffer memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Data (four bytes) is to be written to four addresses, 27FAH to 27FDH, in

the buffer memory in the computer link module with /0 addresses 120H to
13FH (module No. 13H).

TW (ACPU common command) Number of characters = Byte length x 2
(One-byte data uses two characters. Two digits
Number of bytes (hexadecimal) represent one-byte data.)
to be writtenl :
E] St | PC | Com| Mes Head devis Byt longhh Spedal'mﬁ ' Bulfer memory data | Su
om- | vessage| VICO @ leng jon ufter memory dat um
(Data name) N| No. | No. {mand} waittime| (5 characters | (2 characters module No. check -
Q (hexadecimal) | (hexadecimal}) | (2 ch code .
Computer {hexadecimal)) *St. No. = Station number
HIL{HIL| 1 N L H ! L |[HILIHILHILIHIL{H ! L
(Examp|e) Q«0|FIFIT W[ o 0:i2«¢7WFiA] 0 1 4 1t 1 3 |0:1]CiD A|B|E1F A1 S
sm{so. 4&1:1& 5«.:57. 30 sm}sa.:ah:&iu. 30 { 34 3l : 3% 90':3‘- G-:“- 41-:0- '»5-:*- 41.: >
T T
< > Al st | PC
(Data name) Character area C S| Mo | No
Computer link module (The range of the addresses in the
special function module buffer memory HIL[HIL
(Example) to which data is to be written is " a‘iig& E_E‘E
designated.)
~—

Indicates that I/O allocation of ¢——
the special function module is
120H to 13FH. A A A

Indicates that data 01H is to be written to address 27FAH. <€—
Indicates that data CDH is to be written to address 27FBH. ¢————
Indicates that data ABH is to be written to address 27FCH. ¢———
Indicates that data EFH is to be written to address 27FDH. ¢———

(Data to be written)

POINTSI

(1) To designate the byte length, the following condition must be met:
1 < byte length < 128
(2) With some special function modules, 2 or 3 bytes are used to express the

data. Therefore, designate the byte length by referring to the manuals for
each individual module.
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5.11 PC CPU Remote RUN/STOP and PC CPU Model Code/Name Read

These functions are used to remote-run or remote-stop the PC CPU from the
computer, and to read what model of PC CPU is linked with the computer.

In this section, examples are quoted to describe the control protocols for these
functions.

5.11.1 Commands and their functions

(1) The following table shows the ACPU common commands to be used to remote-
run or remote-stop the PC CPU and to read the PC CPU model, Remote
Run/Stop of PC CPU and Reading PC CPU Model Name

Command PC CPU State
—n During RUN Reference
Item Svmbol ASCII Description During - - Section
y! Code STOP Write Write
Enabled Disabled
Remote RUN RR | 52H, 52H Eg%“eﬁs remote RUN of PC 0 0 0
R - STOP of 5112
equests remote o)
Remote STOP RS 52H, 53H BC CPU. (0] (0] (0]
CPU model Reads the model code of the
code read PC SO0H, 43H PC CPU. o © o
CPU model 5.11.3
Reads the model code and
code/name PU 50H, 55H name of the PC CPU. O (0] O
read
Note : O............ Executable
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5.11.2 Remote RUN/STOP
(1) Remote RUN/STOP control

(a) RUN, STOP, PAUSE and STEP-RUN states are produced by the following
combinations of PC CPU key switch positions and computer commands.

PC CPU Key Switch Position
RUN sToP PAUSE STEP-RUN
Command Remote RUN STOP PAUSE STEP-RUN
from Romot
computer emote
crop sToP STOP sToP STOP

When a PC CPU is stopped by the remote STOP command given by an external computer, that
PC CPU cannot be put into the RUN state by the computer connected to the PC CPU.

(b) The clearing of data memories on receiving a remote RUN instruction
depends on the states of special relays M9016 and M9017 as shown

below.
Special Rel
pecia’ Relay Data Memory State
M9016 M9017
OFF OFF PC CPU enters the RUN state without clearing remote STOP data.
OFF ON Remote STOP data is cleared outside the latch range set in
parameters. (In this case, Link X image is not cleared.)

ON ON/OFF PC CPU enters the RUN state after data memory is cleared.

Always reset special relays M9016 and M9017 when data memory clearing is not required.

POINT

After operations remote RUN/STOP control from the computer are completed,

the remote data will be lost if the power supply is turned ON or the PC CPU is
reset.
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(2) Remote RUN/STOP of stations on the MELSECNET/10 (Only when the stations
connected to the computer are AnUCPUs)

When the station (self station) connected to the computer is an AnUCPU on the
MELSECNET/10, all the stations on the network number registered with the self
station (refer to Section 5.15.3) are remote-run or remote-stopped by
designating either of the dedicated PC CPU numbers shown below.

Dedicated PC CPU No. Station to be Remote-Run/Remote-Stopped
FOH All AnUCPU stations on network registered
8[H . . )
(L: Group No. 1 to 9) All AnUCPU stations in group No. [ ] on network registered

[Example] MELSECNET/10 and MELSECNET/B composite system

1Mp1 (AnUCPU) ...... Control station (network No. 1)
‘ Mp1 ‘ ‘ 1Ns2 ‘ 1Ns2 (AnUCPU) ....... Normal station (
\ \ 1N3 (AnACPU) ......... Normal station (network No. 1)
(

MELSECNET/10 omputer 1Ns4/M (AnUCPU) ... Normal station (network No. 1)
< (network No. 1) >/ i Master station i

Group No. 1 Group No. 2

‘ ‘ ‘ 1 ‘ L1 (AnNCPU) .......... Local station
1N3 Ns4 | M |— — — .
* L2 (AnNCPU) .......... Local station
GroupNo. 1 GroupNo.2  MELSECNET/B L3 (ANNCPY) .......... Localstation |
Data on Registe_red PC CPU No. Station to be Remote-Run/Remote-Stopped
Network Including X R
Stati c ted Designation
lons Lonnecte Example 1Mp1 | 1Ns2 1N3 | 1Ns4/M L1 L2 L3
to Computer
FOH o} o X O X X X
MELSECNET/10 81H o X X X X X X
(network No. 1)
82H X o} X o X X X
FOH X
MELSECNET/B 81H (The computer link module responds with an NAK message.)

O .....The PC CPU is remote-run or remote-stopped by designating a dedicated PC CPU number.
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POINTS

(1) Only AnUCPUs can be remote-run or remote-stopped by designating a
dedicated PC CPU number.

(2) Regarding the following systems, a dedicated PC CPU number can be
designated in the message requesting remote run or remote stop sent
from the computer:

(a) The PC CPU loaded in the computer link module connected to the
computer is an AnUCPU.

(b) The PC CPU requested by the computer to be remote-run or remote-
stopped is an AnUCPU which is connected on the MELSECNET/10.

(3) Remote run or remote stop is unavailable for systems and PC CPUs other
than those described in (2) above even if a dedicated PC CPU number is
designated.

In the following cases, the computer link module sends an NAK message:

(a) The PC CPU loaded in the computer link module connected to the
computer is not an AnUCPU.

(b) The PC CPU loaded in the computer link module connected to the
computer is an AnUCPU, but the MELSECNET/10 is not registered as
a network (refer to Section 5.15.3).

(4) After making a remote run or remote stop request from the computer with
a dedicated PC CPU number designated, check the PC CPU status after
the processing with the special register for MELSECNET/10 linking even if
the computer link module sends an ACK signal.
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(3) Control protocols for remote RUN/STOP

In this section, examples are quoted to describe the control protocols for
remote-running or remote-stopping the PC CPU using an RR or RS command.

[Control protocol] The protocol shown below is in control format 1.
To access the PC CPU in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this
section.

(Example 1: Remote control conditions)

1) The message wait time is 0 ms.

2) The PC CPU (self station) loaded with a computer link module (station No.
00) connected to the computer is to be remote-stopped.

RS (ACPU common command)

l For remote run: RR (ACPU common command)
§ ‘c c‘ s‘
E| St | P om- | Message um
(Data name) N | No. | No. |mand| waittime | check
Q code
Computer
AT I PR R *St. No. = Station number
(Example) ! ! ! !
5 | 30-) 304 {46+ | 464 | 52: | 53 30« 43 | 3
AFE
Al St | P
(Data name) ¢l No. | No.
K
Character area C
Computer link module Is not set. HILIHIL
010|F/F
(Example) 06:) 301 | 30, 4 46

(Example 2: Remote control conditions)

1) The message wait time is 0 ms.

2) The PC CPU (station No. 02) on the data link system or network system is
to be remote-run through the PC CPU loaded with a
computer link module (station No. 00) connected to the computer.

RR (ACPU common command)

l For remote run: RS (ACPU common command)
§ ‘c c‘ s‘
E| St | P om- | Message um
(Data name) N | No. | No. |mand| waittime | check
Q code
Computer
AL P PR O A *St. No. = Station number
(Example) ! ! ! !
|30+ | 304 |30+ | 324 | 524 524 30« 39 | 36«
A \ I
Al st | PC
(Data name) ¢l No. | No.
K
Character area C
Computer link module Is not set. HILIHIL
E I 01002
( xamp e) 064 30&30, 30,}32,
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(Example 3: Remote control conditions)

1) The message wait time is 0 ms.
2) All AnUCPUs on the MELSECNET/10, which is registered with the AnUCPU

(self station) loaded with a computer link module (station No. 00) connected
to the computer, are to be remote-stopped.

RS (ACPU common command)
l For remote run: RR (ACPU common command)

E| St | PC [Com-|Message| Sum
(Data name) N| No. [ No. |mand| waittime | check
Q code
Computer
HIL[HIL | HIL * - 5
(Example) ololFolrs| o A LB St. No. = Station number
05+ | 30« }30»« 46 } 30k | 52« } 53« 30« 41 } 424
A
(Data name) Dedicated
PC No.
Computer link module
P Character area C
(Example) Is not set.

(Example 4: Remote control conditions)

1) The message wait time is 0 ms.
2) All AnUCPUs in group No. 2 on the MELSECNET/10, which is registered

with the AnUCPU (self station) loaded with a computer link module (station
No. 03) connected to the computer, are to be remote-stopped.

RS (ACPU common command)
l For remote run: RR (ACPU common command)

I I I I
E| St | PC [Com-|Message| Sum
(Data name) N | No. | No. |mand| waittime | check
Q code
Computer
HIL|HIL HiL . .
‘ ‘ ‘ ‘ St. No. = Station number
(Examp|e) 0 }3 8 }2 R}S 0 A } 2
05 | 30-) 334 |38 | 324 |52 | 53 30« A | 3
(-] A
i Al st | PC
(Data name) Dedicated c| No. | No.
PC No. K
Computer link module HIL|HIL
(Example) Character area C 010182
p 064 | 304|304 | 384 32«
Is not set.
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5.11.3 PC CPU model code and name read

This function is used to read the model code and name of the PC CPU being linked

with the computer.

(1) Readable PC CPU model codes and names

Data to be Read Data to be Read
PC CPU Model (migngﬁg:I) Model Name PC CPU Model (::,::(:Z;g:::l) Model Name
A0J2HCPU 98H A0J2H
A1CPU, AINCPU A1H *4 A4UCPU 85H A4U
ST 98H A1S A52GCPU 9AH A52G
A1SHCPU A1SH A73CPU A3H *4
A1SJHCPU A3 A2SH A7LMS-F A3H *1
A2CPU(-S1) A2
A2NCPU(-S1) A2H *4 AJ72P25/R25 ABH *1
A2SCPU(-S1) *4 AJ72LP25/BR15 8BH L/B25
A2ACPU 92H A2A
A2ACPU-S1 93H A2AS1 Q2ACPU(-S1) 93H —
A2CCPU 9AH A2C Q3ACPU
A2UCPU, A2ASCPU 82H A2U Q4ACPU 94H —
N Q4ARCPU

AZASCPUS'
A2SHCPU(-S1) A3H A2SH1 AJ72QLP25
A2USHCPU-S1 84H A2USH AJ72QBR15 84H —
A3CPU A3
A3NCPU AH *1 Q2ASCPU(-S1)
A3ACPU 94H A3A Q2ASHCPU(-S1) o3 -
A3HCPU A3H
A3MCPU AdH A3M
A3UCPU 84H A3U

*1 represents blank (20H).

POINTS

(1) The model commands are all readable with either PC or PU command
described in this section, however, only the PU command can help read

the model names.

(2) The model codes are expressed in two characters, and the model names

in five characters.

If a model name read is represented by less than five characters, the
computer link module makes up the lacking character(s) with the equal
number of blanks (20H), thereby returning a five-character name.
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(2) Reading the PC CPU model code and name
In this section, examples are quoted to describe the control protocols for

reading the model code and name of the PC CPU linked with the computer
using a PC or PU command.

(a) Reading the model code using a PC command

[Control protocol] The protocol shown below is in control format 1.
To access the PC CPU in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the

protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) The model code of the PC CPU (self station) loaded with a computer

link module is to be read.

PC (ACPU common command)

|

\ \ \ \ Indicates that the model 1 !

E| St | PC |Com-|Message| Sum A| St PC
(Data name) N| No. | No. |mand | waittime | check name of the_ PC CPU C| No. | No.
Q code concerned is A1SCPU, K

A1SJCPU or AOJ2HCPU.

Computer HILIHIL| | HoL (Model code) | |HIL/HIL
(Examp|e) 0,0 |F i F|PIC 0 Al F 0/0|F F
05w 30»«} 30+ |46+ } 46 50»} 43 30« 41 } 46y 06+ | 30 ‘30»« 46: ‘46»«
A T 1 \
S| St PC PC model E| Sum
(Data name) )T( No. | No. | (2 characters) )T( chedck *St. No. = Station number
code
Character area A

Computer link module Is not set. HILHIL] B 1oL HoiL

010|FIF| 9 | 8 716

(Example) 06k 3[7»«} 30« 46»«}46» 35« } 35u 03« | 37w } 36+

«——»
Character area B

(b) Reading the model code and name using a PU command

[Control protocol] The protocol shown below is in control format 1.
To access the PC CPU in control format 2, 3 or 4, use the protocol

described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) The model code and name of the PC CPU (self station) loaded with a

computer link module are to be read.

PU (ACPU common command)

: N

| I H
(Data name) E| St | PC |Com-|Message| Sum Indicates that the model Al St | PC
N| No. | No. |mand | waittime | check name of the PC CPU C| No. | No.
Q code concerned is ASUCPU. K
Computer HIL|HIL|{HIL H 1 L | (Model code) HILIHIL
(Examp|e) 0.0 (FiF|PIU 0 C i1 010|FIF
5| 30, 30|46 46|50, 55 30 | 4 | o \ 06« 30| 301 |46 | 461
I T | T T T
S| St | PC PC model PC model Sum
(Data name) T| No. | No. | (2characters) | (5 characters) check *St. No. = Station number
X code
Computer link module HiLIHIL] H 1oL [ Hoil
01O[FIF| 8 | 4 |A|3iUjzl| |6 14
(Example) 063030 |46 46| a8 | 3 o3 s0 0] [ |

»
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5.12 Program Read/Write

This function is used to transfer all types of programs (main and subsequence
programs, microcomputer main and sub programs), parameters and comment data
from the PC CPU and store them in the computer. The computer then carries out
the appropriate controls by writing programs, parameters, and comment data to the
PC CPU.

5.12.1 Precautions during program read/write

(1) When reading programs that have been written to the PC CPU, read all
sequence programs, microcomputer programs, parameter data, and comment
data from all areas. _
When writing programs, write all stored data to the PC CPU. If all areas have
not been written to, the PC CPU will not work correctly.

(2) Before writing programs, write parameter data and execute a parameter
analysis request. Otherwise, the parameters in the PC CPU user memory will
be changed but the parameters stored in the work area by the ACPU for
operation will remain unchanged. Therefore, if a peripheral device is loaded
and operated after the parameters are changed, processing will be carried out
with the previous parameters, which are still stored in the work area.

(3) The number of points which can be processed per communications is fixed.
When reading or writing data, divide the data into several groups to read or
write the entire area. Parameter data should be divided into 3k bytes. Other
data shoule be divided into units of data determined by parameter setting.

(4) When the PC CPU, which reads or writes the sequence program, is an
AnUCPU, network parameters are read or written together with other
parameters. v
To read or write the network parameters, use the parameter memory read/write
function described in Section 5.12.3.

(5) A program read by this function into the computer cannot be modified on the
computer. Keep it as a backup copy.

(6) When the PC CPU is an AnA or AnUCPU, the SFC program is read or written
by the main microcomputer program read/write function.
To read or write the SFC program, use the microcomputer program read/write
function described in Section 5.12.5.
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5.12.2 Program read/write control procedures

(1) Reading

PROGRAM READ

Execute parameter data read
command (PR)

Execute main sequence
program read command (MR/XR)

Execute main sequence T/C set
value read command {MR/XR)

(if there are no subsequence programs)

Execute subsequence program read
command (SR/XR)

Execute subsequence T/C set value
read command (SR/XR)

(if there are no main-microcomputer programs)

Execute micrecomputer main
program read command (UR)

”

(if there are no sub-microcomputer programs)

Execute microcomputer subprogram
read command (VR)

(if there is no comment data)

Execute comment data read
command (KR)

(if there is no extension comment data)

Execute extension comment data

read command (DR) | .- Execution possible only with

AnACPU and AnUCPU

READ COMPLETE
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(2) Writing

PROGRAMWRITE | - Place the PC CPU in the STOP status

using the remote STOP function (refer to
’ Section 5.11).

Execute parameter data write
command (PW)

Execute parameter analysis
request command (PS)

Execute main sequence
program write command (MW/XW)

Execute main sequence T/C set
value write command (MW/XW)

(if there are no subsequence programs)

Execute subsequence program
write command (SW/XW)

Execute subsequence T/C set value
write command (SW/XW)

(if there are no main-microcomputer programs)
Execute microcomputer main
program write command (UW)

(if there are no sub-microcomputer programs)
Execute microcomputer subprogram
write command (VW)

(if there is no comment data)

Execute comment data write
command (KW)

(if there is no extension comment data)

Execute extension comment data

_______ Execution possible only with
write command (DW) ANnACPU and AnUCPU
1 . After writing the program, return the
[ WRITE COMPLETE PC CPU to the RUN status

(refer to Section 5.11).
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5.123 Parameter memory read/write

(1) Commands and addresses

(a) ACPU common commands

Command Number of PC CPU State
- Points During RUN Reference
ltem Sym- | ASCil Description Processed | pyring Section
bol code per Commu- | gTOP Write Write
nication Enabled | Disabled
Batch S0H,
read PR 52H Reads parameters. (o) o) O 5.12.3(2)
— 5oH 128 bytes
v , .
write PW 57H Writes parameters. (o] X X 5.12.3(3)
Analysis S0H, Causes the PC CPU to acknowledge
request Ps 53H and check rewritten parameters. ° X X 51234
Note : o.......... Executable
) ST Not executable

(b) Parameter addresses

There are 3k bytes of parameter memory, addresses 00000H to 00BFFH.
For addresses, use 5-digit ASCIl (hexadecimal).

POINTS I

(1) This function is applicable to the parameters set in making the memory
capacity and other settings for the GPP function, and to the network
parameters for the MELSECNET/10.

When the PC CPU, which reads or writes the parameters, is an AnUCPU,
the network parameters are read or written together with the parameters.
When reading or writing the network parameters, read or write all bytes of
parameters, including the parameter memory (3 kbytes) and the network
parameter memory.

The network parameter memory capacity is displayed on the network
parameter setting screen for the GPP function.

The network parameters can be read or written with one of the following
versions of computer link module software:

Applicable | , - oo | A1SITI Aészf‘ AISCPU | A2cCPU | A2ccPU
module UC24R2R4 | 2 | C24R2 | C24 | Co4-PRF
Version A R M A K K

(2) After changing parameters, always call the parameter analysis request
command (PS).
If this is not done, the parameters in PC CPU user memory will be
changed but the parameters stored in the work area by the ACPU for
operation will remain unchanged. Therefore, if a peripheral device is
loaded and operated after the parameters are changed, processing will be
executed with the previous parameters, which are still stored in the work
area.
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[Control protocol]

(@)

Parameter memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading data from the PC CPU parameter memory using a PR command.

The protocol shown below is in control format 1.

To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be read from four parameter memory addresses,
280H to 283H, in the PC CPU (self station) loaded with a computer link
module.

PR (ACPU common command)

Number of bytes to be read
(Designate the number of bytes

regarding an address as a byte.) *St. No. = Station number
Number of characters =
] 3 T oo | o] Pt | ot | 50n |t i L
om- ge s on, um - —
(Data name) No. | No. |mand| waitime| head address | (2characters | check (One byte data uses two C harac C| No. { No.
Q (5 characters | (hexadecima)) | code | €rs. Two digits (hexadecimal) K
Computer (hexadecimal)) represent one-byte data.)
HiLfHI L] 1 [ ] H L HiIL Hi 1
(Example) 010fFiF[PIR] o0 Joloiaigiof 0 | 4 |1iC 010[FiF
a0 )0 ant nfsnfsal o fooiomjoaqssgan| sn § s | aw ) oea o6e] 30! 30, 46l 460
1 j PP T T PTT T
< > S St |PC Parameter data to E| Sum
(Data name) Character area A T Yo | Mo beread T} ok
Computer link module {The range of the addresses in the
parameter memory from which HILIHVLIRIL|HIL M LI R L
. - : 010|F1F|OF[EID{A19|CIB EiD
(Example) data is to be read is designated.) P G M DA o g o e e R D

|

Character area B

Indicates that the data at parameter memory address 282H is ASH.

Indicates that the data at parameter memory address 280H is OFH. 4———' '
Indicates that the data at parameter memory address 281H is EDH.

Indicates that the data at parameter memory address 283H is CBH

(Data read)

POINT I

To designate the byte length, the following condition must be met:
¢ 1< byte length< 128
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(3) Parameter memory batch write

In this section, an example is quoted to describe the control protocol for batch-
writing data to the parameter memory in the PC CPU using a PW command.

[Control protocol] The protocol shown below is in control format 1.
To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol

in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Parameter data (four bytes) is to be written to four parameter memory
addresses, 5A0H to 5A3H, in the PC CPU (self station) loaded with a
computer module.

PW (ACPU common command)
. Number of characters = Byte length x 2
Number of bytes to be written (One-byte data uses two characters. Two digits
(Designate the number of bytes (hexadecimal) represent one-byte data.)
regarding an address as a byte.) ’

1 1 I | LR T L L L] T
E| St | PC |Com- | Message| Parameter's Byte length Parameter data Sum
(Data name) N| No. | No. jmand | wait ime | head address | (2 characters check
Q 5 charact decimal code .
Computer (fmd,dm:’;) thexadecinal) *8t. No. = Station number
P HiLliL o bl H L LU e
(Example) 0:0|F . F|P:W]| o 0:0:5:A10| 0 1+ 4 |35 E|0A|9|B|C 01 9
o5 o0 onfeat s sn]  sa  [onqonfantenion] sa | sa  Jssqaslesodensadeat s s ) s
T T 1
< > Al st | PC
(Data name) Character area C ¢ No. | No.
\ — K
Computer link module  (The range of the addresses in the witlue
E l parameter memory to which data o'o|F'F
(Example) is to be written is designated.) o EE L

Indicates that 35H is to be written to parameter memory address SAOH.
Indicates that EDH is to be written to parameter memory address SA1H.
Indicates that ASH is to be written to parameter memory address SA2H.
Indicates that BCH is to be written to parameter memory address 5A3H. ¢+—————-

(Data to be written)

POINT I

To designate the byte length, the following condition must be met:
o 1 <byte length < 128
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(4) Parameter memory analysis request

When data in the parameter memory in the PC CPU is changed, this function
allows the PC CPU to identify the changed parameter and change the
parameters in the work area in the PC CPU accordingly.

In this section, an example is quoted to describe the control protocol for
executing an analysis request using a PS command.

The protocol shown below is in control format 1.

To access the parameter memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Analysis request conditions)

1) The message wait time is 0 ms.

2) An analysis of the parameters written to the parameter memory in the PC
CPU (self station) loaded with a computer link module is to be requested.

RS (ACPU common command)

i T T I
E| St | PC |Com- | Message] Sum
(Dataname) |\ 0 f N |mend | wat e | check
Q code
Computer
g”; Mtlelsl o | B P *St. No. = Station number
(Example) vl M :
050 {300 ) 300 [ 4607 46e| S04 [ 5%] - 30 420 | 4
Y T )
Al st | prC
(Data name) C| No. | No.
. K
) Character area C
Computer link module Is not set. g: :). ;q k
1 1
(Example) 0] 30 {0 46} e
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In this sections, examples are quoted to describe the control protocols for reading or

writing the PC CPU sequence programs.

(1) Commands and step allocation

(a) ACPU common commands

Command Number of PC CPU State
prz::;:ed During RUN Reference
item Symbol ASCIl Description per During Sectlon
t4 Code Communi- | STOP Writing Writing
cation Enabled | Disabled
Except T/C Reads main sequence 64 ste
setvalue program. ps
. 58H, 52H/
Main XRMR | o1 son | Reads the T/C setvalue o o o
T/C set , od i - .
alue used in main sequence | 64 points
v program.
Except T/C Reads subsequence
setvalue 58H. 52H/ program 1. 64 steps -
Sub 1 XR/SR | cail 5o | Reads the T/C set value o o o
T/C set ’ . .
used in subsequence 64 points
value
Batch program 1. 5.12.4
read Except T/C Reads subsequence (2
Sub 2 | setvalue program 2. 64 steps © ° °
(AdU T/C sot. Reads the T/C set value
only) value used in subsequence 64 points (o] o o
program 2.
XR 58H, 52H
Except T/C Reads subsequence 64 ste o o o
Sub 3 | setvalue program 3. ps
(AdU T/C set Reads the T/C set value
only) used in subsequence 64 points e} o} 0
value
program 3.
Except T/C Writes main sequence -
set value program. 64 steps ° © X
. 58H, 57H/
Main XW/MW [ SH 571 | Writes the T/C set value
T/C set , . . .
value used in main sequence | 64 points (o) (0] X
program.
Except T/C Writes subsequence .
set value 58Hv 57 program 1. 64 steps °© © X
Sub 1 T/C set XWISW | cau1 571 | Wiites the T/C set value
value used in subsequence 64 points o o X
Batch program 1. 5.12.4
write Except T/C Writes subsequence . O}
Sub 2 | setvalue program 2. ’ 64 steps ° o X
(AdU T/ set Writes the T/C set value
only) value used in subsequence 64 points o) (o} X
program 2.
Except T/C XW | 58H, 57H Writes subs
Xcep rites subsequence .
Sub 3 | setvalue program 3. 64 steps ° °© X
{Ad4U T/C sot Writes the T/C set value
only) used in subsequence 64 points 0 o] X
value
program 3.
Note : O........... Executable
DGR Not executable
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* Writing during a program run may executed out if all the following
conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M, A73, A3A, A3U, or A4U.

2) The program is not the currently running program (indicates a sub-
program called by the main program, if the main program is being run).

3) The PC CPU special relay is in the following state:
a) M9050 (signal flow conversion contact).....OFF (A3CPU only)

b) M8051 (CHG instruction disable)............... ON

POINTSI

(1) When reading or writing the timer/counter setting values using the
sequence program read/write command, range designations of T0 to T255
or CO to G255 are possible.

(2) Extended ranges of T256 to T2047 and C256 to C1023 for AnA CPU
should be used for storing the setting values; read or write the set values
using the batch read/write command for devices (D, W, R) allocated by
parameter setting.

(b) Designating the head address

The division between sequence programs and T/C set values, and their
addresses in 4-digit ASCI| are shown in the table below.

Example:
To read the set values T0 to T63
Head address = FEOOH Command = XR or MR

Sequence Program Designated Step for Protocol
TO set value FEOOH
T1 set value FEO1H

to to
T2565 set value FEFFH
CO set value ' FFOOH
C1 set value FFO1H
to to
C255 set value FFFFH
Step 0 0000H
Step 1 0001H
to to
Step 30718 (30K) 77FEH

Calculation of designated step

Head step number in designating ............. FEOQOH + timer device No.
the timer set value (expressed in hexadecimal)
Head step number in designating ............. FFOOH + counter device No.
the counter set value (expressed in hexadecimal)
Head step number in designating ............. 0000H + step No.

a sequence program (expressed in hexadecimal)
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(c) Meaning of T/C set values

T/C set values are stored as hexadecimal values as shown in the table

_ below.

When rewriting the PC CPU set values from the computer via the computer
link module, designate the set value in 4-digit ASCII.

Example:
Data designated to change T10 setting value K10 to K20......0014H
Data designated to change T11 setting value D30 to D10......8014H

Ladder Example in Program Setting in Program Setting in Protocol
Ko 0000H
KT K1 0001H
TLI) to to
KIHIIN] K9 0009H
CIXIl K10 000AH
to to
K32767 - 7FFFH
DINNIII Do 8000H
—< T[] D1 8002H
DY o2 B004H
et D1023 87FEH

Calculation of protocol setting value

Whenthe valueissetina .............coeeuneee 0000H + constant
constant (Kxxxxx) (expressed in hexadecimal)
Whenthe valueissetinadata ................ 8000H + data register device
register (Dyyyy) No. x 2 (expressed in

: hexadecimal)

(2) Designating a program when an XR or XW command is used

To read or write a sequence program or T/C set values using an XR or XW
command, designate the program with the corresponding selection number
shown in the table below:

PC CPU Concerned
Selection i
Program N PC CPU Incapable of Creating PC CPU Capable of Creating
o. . Subsequence Program A4UCPU
Subsequence Program *1 (Except AQUCPU) *1

Main sequence 00H o o o
program

Subsequence _

program (1) O1H °© o
Subsequence _

program (2) 02H X °
Subsequence _

program (3) 03H X °©

*1 For each PC CPU, refer to the PC CPU concerned shown in the
"Functions available with the ACPU common commands" in Section
3.21 (1).
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(3) Sequence program batch read

In this section, examples are quoted to describe the control protocols for batch-
reading the data (machine language) or T/C set values from a sequence
program using an XR, MR or SR command.

[Control protocol] The control protocols for reading a sequence program (machine language) or
T/C set values are all shown in control format 1.
To access a sequence program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the
protocols in this section.

POINTSl

(1) The main program and its T/C set values can be read by the use of an XR
or MR command.

(2) Subsequence program 1 and its T/C set values can be read by the use of
an XR or SR command. ,

(3) The subprograms for the A4UCPU (sub 2, sub 3, sub 4) and their T/C set
values can be read by the use of an XR command. ,

(4) An XR command can be used to read all sequence programs and their
T/C set values. :

(5) The number of steps must meet the following requirement:
¢ 1 < number of steps < 64

(6) It is impossible to designate a T/C set value and the main sequence
program together. Only either of them can be designated.
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(a) Reading data from a sequence program using an XR command

(Reading conditions)

1) The message wait time is 0 ms.

2) Data at three steps, step 50 to step 52, in subsequence program 2 is to
be read from the PC CPU (self station) loaded with a computer link
module.

Number of steps from *St. No. = Station number
XR (ACPU common command) which data is to be read

T | 1 L I [ 1 | T | f
E| St | PC {Com-| Message|Selection|  Head step Number of | Sum = Al st | PC
(Data name) N{ No. [ No. |mand wa‘u'rrgw No. (4 characters Steps check Number of Ch.ar acters = Number of stops x 4 C|[ No. | No.
Q (hexadecimal)) | (2.t code | (A step (16 bits) uses four characters. Four |k
(hexadecimal)) digits (hexadecimal) represent a step.)
Computer HiLHIL L HiLf ot oL [wit HIL|H!IL
(Example) 0\0|FIF|X;R| 0 |0:2(010:i3,2[ 0 | 3 |§:0 0/0|FF
05[300] 30 46} aie|Si52] o0 o0 [on | 3] 30t B )s2 ] s | s [ | s : : I N : 06| 30n] 300 480 4
T
< » S| S | PC Sequence program E| Sum
(Data name) Character area A T No. | No T check
. (The range of the steps from which _
Computer link madule data is to be read is designated.) WLl L ol [
0:0|FiF|2:4:5:0]1:0:2:0(8:3,/56:0 4. B
(Example) \——*—T—J 02| 300} 304 46} 45| 320 34 35 | 30] 510 | 5001320} 30 350 30 3501 30| 0| 340 | 2
Sequence program «—!  gep 50 is expressed as " CharacterareaB
selection No. 0032H in hexadecimal. . A A /
* Main :O0O0H ‘ {Data read)
e Sub1 :01H Indicates that the data at
e Sub 2 :02H step 52 (34H) is 6350H.

e Sub 3 :03H Indicates that the data at
step 51 (33H) is 1020H.
Indicates that the data at
step 50 (32H) is 2450H.

(b) Reading data from a sequence program using an MR or SR command - -

(Reading conditions)

1)} The message wait time is 0 ms.

2) Data at three steps, step 100 to step 102, in the main sequence
program is to be read from the PC CPU (self station) loaded with a
computer link module.

MR (ACPU common command)

For subsequence program 1: .
SR (ACPU common command)  Number of steps from *St. No. = Station number
{ which data is to be read
1 | i I i T I | T
ta E| St | PC {Com-|Messa Head step Number of | Sum = Al st | PC
(Data name) E| St | FC |Com. | Mossage Bt o o, | Number of characters Number of steps x 4 |1} ot | 1
Q (hexadecimal)) | (2 wode | (A step (16 bits) uses four characters. Four g
{hexadecimal)) digits (hexadecimal) represent a step.)
Computer | o P HotL|HiL HILIHIL
(Examp'e) 010 lFIFIMIR 0 01084 0+ 3 E\ 8 0I0(FIF
o oo les asfnlsa]  so [ soloa} smiow| s | s |usfom 06|30 Y30} 4t s
p S N Y PR S *
(Data name) Character area A T| No.| No. T ook
c ter link modul (The range of the steps from which °
omputer link mocule data is to be read is designated. HILIHILE P v ot HIL
010|FiF|4:010:11[8:10:0:12| 1101111 411
(Example) ;T—J A A e O A T B
Step 100 is expressed as " CharacterareaB
0064H in hexadecimal. A A 4
* (Data read)
Indicates that the data at
step 102 (66H) is 1011H.
Indicates that the data at
step 101 (65H) is 8002H.
Indicates that the data at

step 100 (64H) is 4001H.

5-100
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(c) Reading T/C set values using an XR command

(Reading conditions)

1) The message wait time is 0 ms.

2) The T/C set values of three counters, C100 to C102, for the main
program are to be read from PC CPU No. 01 on the MELSECNET

system.
Number of T/C set *St. No. = Station number
XR (ACPU common command) values to be read
M Seloc lHead‘stepI Ntm!laerof Sl Number of ch Number of 4 |A SIL Plc
(Data name) - | Messag um umber of characters =~ Number of steps x
i waitime| - fo mﬁ) @ ;me,s m (A step (16 bits) uses four characters. Four ﬁ No. | No.
Computer (hexadecimal)) digits (hexadecimal) represent a step.)
HiL| 11 HitL HiL[HL
(Example) o |oio|FiFiBia] 0| 3 |5i4 0i0]oit
o o jon |y m)smioe] | s ss‘:.u.ss[ Plc IIISIITITIII - Sl 06 306 300 50},
- > t
(Data name) Character area A T Yo | o (10 Sotvaues) T e:o%
Computer link module (The range of the set values
to be read is designated.) HILIRILL b v by b e HIL
0.0 0|10:010|3 sioiidfaizitie 212
(Example) — 02| 30} 30 50051 | o0 st o 35 3} e Lot} o o amd 3t f o 50 | o
Sequence program <-J C100 is .designated as Character area B
selection No. N A __A J
L step FF64H
* Main :OOH v (Data read)
* Sub1 :01H indicates that the set value of
* Sub2 :02H C102is 4712H (K18194).
e Sub3 :03H Indicates that the set value of
C101is 8014H (D10).
Indicates that the set value of
€100 is 0003H (K3).
(d) Reading T/C set values using an MR or SR command

(Reading conditions)

1) The message wait time is 0 ms.

2) The T/C set values of three timers, T50 to T52, for subsequence
program 1 are to be read from PC CPU No. 01 on the MELSECNET
system.

SR (ACPU common command)
For subsequence program : .
MR (ACPU common command)  Number of T/C set values *St. No. = Station number
¥ to be read
T ] 1
(Data name) Number of characters = Number of steps x 4 é ﬁl :c
(A step (16 bits) uses four characters. Four |g| |
Computer digits (hexadecimal) represent a step.)
_ HILIHIL
(Example) " & 53- i i;
. - S Y YRR, A A
(Data name) Character area A T Yo | to (1C sotvales) T) chok
. L]
. (The range of the set values
Computer link medule to be read is designated. ;‘!(')- ;‘.‘1'- R }0' ) ! s ‘1 RS BRI HiL
1010113, 8i11714/2101012( 215
(Example) \—¢—J e e N A P
T50 Is designated as CharacterareaB
step FE32H \ A A 4
il (Data read)
Indicates that the set value of
T52 is 2002H (K8194).

Indicates that the set value of
T51 is 8174H (D186).

Indicates that the set value of
T50 is 3015H (K12309).
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(4) Sequence program batch write

In this section, examples are quoted to describe the control protocols for batch-
writing a sequence program or T/C set values using an XW, MW or SW
command.

[Control protocol] The control protocols for writing a sequence program (machine language) or
T/C set values are all shown in control format 1.
To access a sequence program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

POINTS I

(1) The main program and its T/C set values can be written by the use of an
XW or MW command.

(2) Subsequence program 1 and its T/C set values can be written by the use
of an XW or SW command. ,

(3) The subsequence programs for the A4UCPU (sub 2, sub 3, sub 4) and
their T/C set values can be written by the use of an XW command.

(4) An XW command can be used to write all sequence programs and T/C set
values.

(5) The number of steps must meet the following requirement:
¢ 1 < number of steps < 64

(6) It is impossible to designate a T/C set value and the main sequence
program together. Only either of them can be designated.

5-102
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XW (ACPU common command)

AITIUC24— AR

o3 e

SJ71C24 AISCPU | A2CCPU
RF]_C24-R2 Cc24

(a) Writing data to a sequence program using an XW command

(Writing conditions)

1) The message wait time is 0 ms.
2) Data is to be written to four steps, step 100 to step 103, in subsequence
program 3 of PC CPU No. 01 on the MELSECNET system.

Number of steps to which
data is to be written

Number of characters = Number of steps x 4

(A step (16 bits) uses four characters. Four
digits (hexadecimal) represent a step.)

T
| Selection

rrrrrerrnrrrriotrid
equence program

1 1
E| St | PC |Com-| M Head st Number of s Sum
(Data name) || k| Ko |mand| waittme| Now | (4charactars ot chedk :
Q (hexadecimal)) | (2¢h oode .
{hexadecimal)) *St. No. = Station number
Computer HiLiH L HIL [ Ht L RN e | L
(Example) oitfFiFlxiwl o lois]oloisia| o i 4 |1ioisioj2i0isi7|sioitio4iai7ialo i7
sou stafase] seulsal] 50 oo don | oo f oo ) onlsa | 3 | o4 {8l 3016 f s0ufand o0utan d arefote 90 31 00 a0 st onit 58] sm | sn
3 T T
< —> Al st | Pe
(Data name) Character area C Cl No. | No.
. ¥ A A J K
Computer link module (The range of the steps HILIHIL
(Example) to which data is to be (Data to be written) ~ |, (%11 1FiF
Sequence program written is designated.)
" \ J
sel.echz;: N‘_"o oH Step 100 is ex- Indicates that 1060H is to be written to step 100 (0064H).
e Sub 1 . 01H pressed as 0064H Indicates that 2037H is to be written to step 101 (O065H).
. Szb 2 : 02H in hexadecimal. Indicates that 8010H is to be written to step 102 (0066H).
e Sub3 . 03H Indicates that 4A72H is to be written to step 103 (0C067H).

(b) Writing data to a sequence program using an MW or SW command

(Writing conditions)

1) The message wait time is 0 ms.
2) Data is to be written to four steps, step 500 to step 503, in subsequence
program 1 of PC CPU No. 01 on the MELSECNET system.

SW (ACPU common command) gu\:,nh?:;, zf;;eiz s Number of characters = Number of
For main sequence be written steps x 4 characters
program : MW (ACPU (A step (16 bits) uses four characters
common command) Four digits (hexademmal) represent a step.)
£ SIL FlC ¢ M IHead[ lspl N llﬂof T T 11 [S]ﬂu;j T T 1T T 71T Sun
om- | Message E lum Nco program
(Data name) N[ No. | No. [mand| waitiime m:adearl)s steps chack
Q ocimal)) | (2 charact code .
(fmdedm:;) *St. No. = Station number
Computer HIL[HIL| 1 [ H L [ [ [ [
(Example) oiofoiilsiwl o Jol1iFi4l 0 i 4 |1:01515/40:F1AJ21A10/5[7)0iA18]4
50u] 501500 ot S0) 5% 3% | S0} ) 46 ] 8% | 30 | 34 | Sy S0l 350 35 St 30 e} 4] 3] 41e] 30 35 %) 804 41} 38 34, |
) T ]
< > A PC
(Data name) Character area C C| No. | No.
\ A J K
Computer link module (The range of the steps mrm
(Example) to which data is to be {Data to be written) - & i ; g. i;

written is designated.

\ J
Step 500 is ex-
pressed as 01F4H
in hexadecimal.

Indicates that 1055H is to be written to step 500 (01F4H).
Indicates that 40FAH is to be written to step 501 (01F5H).
Indicates that 2A05H is to be written to step 502 (01F6H).
Indicates that 70A8H is to be written to step 503 (01F7H).

5-103



5. COMMUNICATIONS WITH A COMPUTER [z={ot: T
IN THE DEDICATED PROTOCOL == b

(c) Writing T/C set values using an XW command

{Writing conditions)

1) The message wait time is 0 ms.

2) The T/C set values of four timers, T50 to T53, for the main sequence
program are to be written to PC CPU No. 01 on the MELSECNET

system.
Number of characters = Number of steps x
XW (ACPU common command) Number of T/C set values 4 characters
to be written (A step (16 bits) uses four characters. Four
l digits (hexadecimal) represent a step.)
€] st | P [com.| Message|sdection|  Headstp' | Mombarct | ' ' | ' samencoprogam ' | | | | sum
(Data name) H] Mo. | No. mand waitime| _ No. Ucwatas | s (T1C st vauag) chok
’ d (I(lexadedmal)) *St. No. = Station number
Computer HiL{HeLf 1 HilL Vo H ! L Vb tr e e e
(Example) orofoitixiw| o fofofFiEf3i2| o | 4 ojoitiA(8loloi4f8ioiti0(7iFIFIFIC ] 4
olonjonlonjonlomisn] s [ jon [ em)asismion| an | s |sogonsnenfom) oo jon g sufon o sn s on) e an) e g ) se —
< > Al st {pPC
(Data name) Character area C C| No. | No.
) A A A J K
Computer link module (The range of the set HIL[HIL
{(Example) value to be written is (Data to be written) | |° i ojo i !
Sequence program ¢— ‘deS|gnated.) J '
se'e‘;;';" No. " TS0 is designated  The set value of T50 is 001AH (K26).
b as step FE32H. The set value of T51 is 8004H (D2).
: S:b 2 :82H The set value of T52 is 8010H (D8).
« Sub 3 - 03H The set value of T53 is 7FFFH (K32767).
(d) Writing T/C set values using an MW or SW command
(Writing conditions)
1) The message wait time is 0 ms.
2) The T/C set values of four timers, T100 to T103, for the main sequence
program are to be written to the PC CPU (self station) loaded with a
computer link module.
MW (ACPU common command) :leutn\;;feo:ozg Number of characters = Number of
For subsequence pro- written steps x 4
gram 1:SW (ACPU (A step (16 bits) uses four characters.
common command) Four digits (hexadeclmal) represent a step.)
T | T T T ] T 17T 17 17T P T T 1T T T T T T1TT1T1
E| St | PC |Com-| Message|  Headst Number of Sequence Sum
(Data name) | gl i | K | mand| watime| (¢ dtaracte%s us;‘epso (TCsatualtng m
Q (hexaded -
) (l(madecimd)) *St. No. = Station number
comPUter HI L | I t i i H !t L [ [ [ [ H! L
(Example) Oio|FIFIMiW o |FiElI814]| 0 | 4 [ai0iolt s:o:o:zloisiolzslsizle 511
shlooanld|Dfsn] o0 | as ] e ol om | 30 | oe [ oadanon!ond e ) ontan s o0 s snd sad sad sl slen] ss | au | |
< > Al st |PC
(Data name) Character area C C| No. | No.
i L A J K
Computer link module (The range of the set B Ly
(Example) values to be written is {Data to be written) N 30‘» E 3_ ‘ii:

designated.)
\ J
T100 is designated

as step FE64H.

The set value of T100 is 4001H (K16385).
The set value of T101 is 8002H (D1).

The set value of T102 is 0502H (K1282).
The set value of T103 is 832E (D407).
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5.12.5 Microcomputer program read/write

In this section, an example is quoted to describe the control protocol for reading or
writing microcomputer programs for the PC CPU.

(1) Commands and addresses

Commands and program addresses to read and write microcomputer programs
are explained below:

(a)} ACPU common commands

Command Number of PC CPU State
Points . :
A During RUN Reference
Item Sym- ASCH Description Processed | purin
g . : . Section
bol Code per Com- STOP Write Write
munication Enabled | Disabled
Main UR | 55H, 52H Reads microcomputer main
Batch programs.
read Reads microcomouter 128 bytes (0] (0] (o] 5.12.5(2)
sub | VR | 56H,52H P :
subprograms.
Main | UW | 55H, 57H Writes microcomputer main
Batch programs.
- write Writes microcomputer 128 bytes o o* X 5.12.5(3)
Sub VW | 56H, 57H subprograms.
Note : O............. Executable
), G Not executable

* Writing during a program run may be executed if all the following
conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M or A73.

2) The program is not currently running program (indicates a subprogram
called by the main program, if the main program is being run).

3) The PC CPU special relay is in the following state:
a) M3050 (signal flow conversion contact) ......... OFF (A3CPU only)

b) M8051 (CHG instruction disable) ................... ON

POINT |

When the PC CPU is an AnA or AnUCPU, the SFC program is read or written
by the main microcomputer read/write function. (It cannot be written while the
PC CPU is running.)

The SFC program must be read or written within the microcomputer program
capacity and address ranges specified in (1) (b).

The microcomputer program capacity is the one set in making the memory
capacity setting for the GPP function or on the SFC area capacity setting
screen, an MELSAP-II function.
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(b) Microcomputer program address
Microcomputer addresses are designated in the protocol as follows:

1) The range of addresses that can be set for each PC CPU is shown in
the table on the next page.

Microcomputer Program Microcomputer Program

CPU Model Capacity Addresses

A1SCPU(S1)
A1SJCPU
A1SHCPU

A1SJHCPU Max. 14K bytes ' 0000H to 37FEH
AOJ2HCPU
A2CCPU
A2CJCPU

A1CPU
AINCPU

A2SCPU(S1)
A2ASCPU(S1)
A2SHCPU(S1)

A2CPU(S1) Max. 26k bytes 0000H to 67FEH
A2NCPU(S1)
A2ACPU(S1)
A2UCPU(S1)

A3CPU
A3NCPU
A3HCPU
A3MCPU Main and sub
A3ACPU Max. 58k bytes
A3UCPU
A4UCPU
A73CPU

Max. 10k bytes 0000H to 27FEH

0000H to E7FEH

2) Addresses are set by converting 4-digit hexadecimals into ASCII.
3) Acharacter area error 06H occurs if the following condition is not met:

Head address + (number of bytes) — 1 < microcomputer program
capacity.
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(2) Microcomputer program batch read

In this section, an example is quoted to describe the control protocol for batch-
reading data from a microcomputer program using a UR or VR command.

[Control protocol] The protocol shown below is in control format 1.
To access a microcomputer program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Reading conditions)

1) The message wait time is 0 ms.

2) Data (six bytes) is to be read from six addresses, 03E8H to 03EDH, in the
microcomputer program for the main sequence program of the PC CPU
(selfs tation) loaded with a computer link module.

UR (ACPU common command)

For subsequence Number of bytes to be read
program : VR (ACPU (Designate the number of bytes *St. No. = Station number
common command) regarding an address as a byte.) ]
1 i T . 1} I 1 1
(Data name) Hoad device Numberof | Sum | Number of characters = Number of bytes x 2 |A| St
4 choractees bies | sk | an address uses two characters. Two digits || ' | ™
) u o) (hexadecimal) t an address.) o
ocim exadecimal) represent an address.
Computer Lo WL KL HIL|HIL
(Example) 0i31E18] 01 & |0:9 010{FIF
S0l ) S bt 3 ) gh | 3] o 060 30 {30] 460 | 460
< > s[s]rc]| " Mhaoompitorprogam = |E| sum
(Data name) Character area A T] No. | No ; m';"
’ (The range of the addresses
Computer link module from which data is to be wicfwed oo o] e
i i 010|FiF|3i4{11Al7iB[BIFf 112|518 |91 9
(Example) read is designated.) [ z«-Eso. l&id& 331 34 31..im Zhila Aaim. s|.isa. 35.53&. 03] 3 i 3
CharacterareaB
\ -

Indicates that:

the data at address 03E8H is 34H;

the data at address 03E9H is 1AH;

the data at address 03EAH is 7BH;

the data at address 03EBH is BFH;

the data at address O3ECH is 12H; and
the data at address 03EDH is 58H.

A

(Data to be read)

POINT |

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
» Head address + number of bytes - 1 < microcomputer program capacity
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(3) Microcomputer program batch write

In this section, an example is quoted to describe the control protocol for batch-
reading data from a microcomputer program using a UW or VW command.

[Control protocol] The protocol shown below is in control format 1.
To access a microcomputer program in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data (six bytes) is to be read from six addresses, 1388H to 138DH, in the
microcomputer program for the main sequence program of the PC CPU (self
station) loaded with a computer link module.1. (The range of the addresses
to which data is to be written is designated.)

UW (ACPU common command)
For main sequence program : VW (ACPU common command)

Number of bytes to be written
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(An address uses two characters. Two digits
(hexadecimal) represent an address.)

T I T LI T 1T T T T T1TT

T
Microcomputer program Sum

T T T J
E| St. | PC [Com-{Message] Hoad device Number of
(Dataname) |\l \o | No {mand| wattme| (4 characters bytes chock
Q (hoxadecimal)) | (2 charact code .
(hexadecimal)) *St. No. = Station number
compumr HiL|HIL [} [} 1 ] H | L I 1 [} [} [} | Ht L
(Example) 0lo|FiFjuiw] o |1i3i8is| o 1 6 |1:i2|aiB|51F|7iC|4i3[9iA|B I E
o N A X I N A B S e o B e B
< > Al st | re
(Data name) Character area C c| No. | No.
. A —d K
Computer link module (The range of the ad- wilwie
dresses from which 0:0(FIF
Example
( ple) data is to be written is o8]0 o] s
designated.)
Indicates that: (Data to be written)
12H is to be written to address 1388H;
ABH is to be written to address 1389H;

5FH is to be written to address 138AH; ——
7CH is to be written to address 138BH;

43H is to be written to address 138CH; and

9AH is to be written to address 138DH.

POINT l

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
o Head address + number of bytes - 1 < microcomputer program capacity
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5.12.6 Comment memory read/write

In this section, examples are quoted to describe the control protocols for reading
and writing comment data from or to the PC CPU.

(1) Commands and addresses

Commands and comment data addresses to read and write comment data are
explained below.

(a)} ACPU common commands

Command Number of PC CPU State
e Points During RUN Reference
ltem Sym- ASCI Description Processed During Section
bol Code per Com- STOP Write Write
munication Enabled | Disabled
Batch read KR | 4BH,s2H | Reads from comment 128 bytes o) o o 5.12.6(2)
memory.
Batch write KW | 4BH, 571 | \Writes tocomment 128 bytes o o | x 5.12.6(3)
memory. -
Note : O.......... Executable
), SO Not executable

(b) Comment memory addresses

The area to store comment data is managed using relative addresses from
the head address 00H.

For example, for 2k bytes of parameter comments, the range in which the
addresses may be specified for the head address is 00H to 7FFH.

1) Comment memory capacity is 64k bytes

The comment data address range is determined by the parameter
setting.

2) Comment memory addresses are set by converting 4-digit hexadeci-
mals into ASCII. (0000 to FFFF)

3) Acharacter area error 06H occurs if the following condition is not met:

Head address + designated number of bytes < comment memory
capacity.

POINT I

It is not possible to designate a particular device or device number when
reading or writing comment data.

Always read or write all data from address OH.
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(2) Comment memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading comment data from comment memory using a KR command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described
in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this
section. '

(Reading conditions)

1) The message wait time is 0 ms.

2) Comment data (six bytes) is to be read from six addresses, 07D0H to
07D5H, in the comment memory in the PC CPU (self station) loaded with a
computer link module.

KR (ACPU common command) *St. No. = Station number
Number of bytes to be read (Designate the number
l_ of bytes regarding an address as a byte.) - )
(Data name) |E st | re [com Mes'sage Viead dovico Numberof | Som Number of characters = Number of al s | re
N| No. [ No. |mand|waitime| (4 characters bytes chock bytes x 2 €| No. | No.
Q ( N Bhara ) code (A byte (two characters) represents K
Computer wmilwd Vo RN data at an address.) i
(Example) 010|FiFIKR] o0 fos7:iDi0) 0 & [FiA 010]FiF
300} 30| 460} d6u] B ]3| 300 0] S| M1 | 9 ) 3 | 4] 4 e
T | T T TT 7T T T TTT1 1
Data name) +—p Sf St | PC Data in comment memory E| Sum
( : Character area A Ti No.| Ne ; (:::
c link modu (The range of the addresses
omputer link module from which dataistoberead | {uiifuref + |1 | 1| 1|1 ] HIL
i 3 0i0{FiIF[112]AB|413|EiF{1:C|5:17 A7
(Example) Is designated.) N A e A e A O A e
Character area B
Indicates that: . -
the data at address 07DOH is 12H; P

the data at address 07D1H is ABH;
the data at address 07D2H is 43H; (Data to be read)
the data at address 07D3H is EFH;

the data at address 07D4H is 1CH; and

the data at address 07D5H is 57H.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128 '

» (Head address) + [(number of bytes) — 1] < comment memory capacity
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(3) Comment memory batch write

In this section, an example is used to describe the control protocol for batch-
writing data to comment memory using a KW command.

[Control protocol] The protocol shown below is in control format 1.
To access comment memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol
in this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Data (four bytes) is to be written to four addresses, 0BB8H to 0BBBH, in the
comment memory in the PC CPU (self station) loaded with a computer link
module.

KW (ACPU common command)

Number of bytes to be written :
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(A byte uses two characters. Two digits (hexa-
decimal) represent one-word data.)

T T T T T 1 - r1rrri j
E| St | PC |Com-|Message] Head device Number of Data for designated Sum
(Dataname) |\t -t o Land | waitime| (4 chractere bytes nomber ofbytes | check
Q (hexadecimal)) (2 characters {number of bytes code
c N (hexadecimal)) X 2 charact
omputer HwitlHie! o o H t L 1 | 1 1 |HYL
(Example) ololFiF{kiwl o loiBiBis]| o | 4 |sis|oia[Bis[1i2|ciD *St. No. = Station number
safon|sdefmlol o ja el el PN O e e e s
. 1 1
< > Al st | PC
(Data name) Character area C C| No. | No.
\ A J K
Computer link module (The range of the ‘ {Data to e
addresses to which be written) 0i0|FIF
Example - . Vol acd
( pie) data is to be written O] By P oy
is designated.)

Indicates that:

5§6H is to be written to address O0BB8H;
9AH is to be written to address OBB9H;
B5H is to be written to address OBBAH; and
12H is to be written to address OBBBH.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
o (Head address) + [(number of bytes) — 1] £ comment memory capacity
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5.12.7 Extension comment memory read/write

In this section, examples are quoted to describe the control protocols for reading
and writing data (extension comment 1) to and from the extension comment memory
in the PC CPU.

(1) Commands and addresses

The following are the comments to be used to read and write extension
comment data, and the extension comment data addresses.

(a) AnA/AnUCPU common commands

Command Number of PC CPU State
- Points During RUN Reference

ltem Sym- ASCH Description Processed During - - Section

bol Code per Com- STOP Write Write

munication Enabled | Disabled
Reads from the extension

Batch read DR 44H, 52H comment memory. 128 bytes (o} (o) (o) 5.12.7(2)

. Writes to the extension ’
Batch write DW 44H, 57H | comment memory. - - - 128 bytes (o] (o] X 5.12.7(3)

Note : O............ Executable

) GO Not executable

(b) Extension comment‘memory addresses

The ’extenSidr) ‘comment data storage area is managed in relative
addresses with the head address 00H.

For example, t'h.e' raﬁgé"‘that can be set to the head address for an
extension comment memory of 3k bytes is 00H to BFFH.

1) The maximum extension comment memory area is 63k bytes.

The address range for the extension comment data is determined in
accordance with the paraemter set capacity.

2) Designation of the extension comment memory address is made by
converting 5-digit hexadecimal into ASCII code (00000 to OFBFF).

3) Acharacter error “06H” occurs if the extension comment memory
capacity is not equal to or greater than [head address + (set number of
bytes — 1)].

POINT I

Reading or writing extension comment data by designating specific devices or
device numbers is not possible.
Always read or write extension comment data beginning with address OH.
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(2) Extension comment memory batch read

In this section, an example is quoted to describe the control protocol for batch-
reading extension comment data from extension comment memory using a DR
command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in

Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading conditions)
1) The message wait time is 0 ms.
2) Extension comment data (six bytes) is to be read from six addresses, 03D8H to

03DDH, in the extension comment memory in PC CPU No. 1 on the
MELSECNET system.

DR (AnA/ACPU common command) _ *St. No. = Station number

Number of bytes to be read (Designate the number
l_- of bytes regarding an address as a byte.)

(Data name) |E 8t | Pc [com-| Message| Foaddevics | Numberof | sum Number of characters = Number of al st
N| No. | No. [mand|waittime| (5characters bytes check bytes x 2 C{ No. | No.
a (hexaderimal) (ﬁw""mﬁ) oode (A byte (two characters) represents K
Computer bl o T N data at an address.) HIL|HIL
(Example) oioloi1|DIR] o |oloisipis| o | & |FicC 0i0f0i1
o5 oo (0 fs0) stalas Jsa]  sn  Jsofsalssiemism] s 1 s | ) 06n 0 130 30 1 310
. T 1T T 771
A p O Y YRR RAn s
(Da ) Character area A ; No. | No. comment memory ; ?o?ek
c link | (The range of the ad-
omputer link module dresses from which data s N R N R R T
, i i iq- oiofoitj1i2faiBl4islEIF|1icisi7| [7 iC
(Example) l:atloedb? read is desig o so.e 30 m.im. 31-‘: 3 41-!43. 40330 | 4501 e 31-54& s&isn oaf o7 EAa.
Indicates that: Character area B
the data at address 03D8H is 12H; b 4
the data at address 03D9H is ABH; P
the data at address 03DAH is 43H; -
(Data to be read)

the data at address 03DBH is EFH;
the data at address 03DCH is 1CH; and
the data at address 03DDH is 57H.

POINT I

To designate the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128
¢ (Head address) + [(number of bytes) — 1] < extension coment memory

capacity
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(3) Extension comment memory batch write

In this section, an example is quoted to describe the control protocol for batch-
writing extension comment data to extension comment memory using a DW
command.

[Control protocol] The protocol shown below is in control format 1.

To access extension comment memory in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Writing conditions)

1) The message wait time is 0 ms.

2) Extension comment data (four bytes) is to be written to four addresses, 0BB8H
to 0BBBH, in the extension comment memory in PC CPU No. 1 on the
MELSECNET system.

DW (AnA/ACPU common command)
Number of bytes to be written
(Designate the number of bytes regarding an address as a byte.)

Number of characters = Number of bytes x 2
(A byte uses two characters. Two digits
(hexadecimal) represent one-word data.)

I'T 1 1 T F T T TT P T
- | Message| Head device Number of Data for designated Sum
(Data name) waitime| (5characters |  bytes mombe of bytes check
(hoxadecimal)) | (2 eharactejs (number of bytes code
(rexadedima) 2 cheract
Computer R HoooL ! R PiHIL
(Example) :» ;:0:3:9:8 0 1 4 15:6/91A1B151112)Cy B *St. No. = Station number
O 306y 4 4% g 3| SO | 34 [ 353630 ef o, Bulst) ] 4 ) 4A : :
< > Al st | PC
(Data name) Character area C G| No.| No
; \ A J
Computer link module (The range of the (Data to . m
addresses to which be written) oiofoit
Example - - 30 a0t st
( ple) data is to be written 2] 80y 300 By
is designated. "
gnated.) Indicates that:

56H is to be written to address 0BB8H;
9AH is to be written to address OBB9H;
B5H is to be written to address OBBAH; and
12H is to be written to address OBBBH.

| POINT |

To set the number of bytes, the following conditions must be met:
* 1 < number of bytes < 128

» (Head address) + [(number of bytes) — 1] < extension comment memory
capacity
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5.13 Giobal Function

The global function is used to switch the Xn2 input signal at each computer link
module in all stations connected to the computer by the multidrop link (refer to
Section 3.9).

This function is used for emergency instructions simultaneous start, etc., to the PC
CPU.

In this section, examples are quoted to describe the control protocols when the
global function is used.

5.13.1 Commands and control

(1) ACPU common commands

Command PC CPU State
. During RUN Reference
Item Sym- ASCII Description During 2 Section
bol Code sTop | Write Write
Enabled | Disabled
Turns ON/OFF Xn2 of the computer link module
Gilobal GW 47H, 57H loaded in each PC CPU system. (o] (e] (o] 5.13.2
Note : O........... Executable

(2) Control

This function switches the Xn2 input signal at each computer link module in all
stations linked to the computer.

(a) The "n" in Xn2 is the number determined by the I/O signal at the computer
link module loaded in the PC CPU.
(Example: When the /O signal at the computer link module is between 90H
and AFH, Xn2 is X92.)

{b) Designate "FF" or a number between "00" and "1F" for the station number
for the control protocol.

1) To turn on the Xn2 at all computer link modules connected to the
computer, designate "FF".

Computer

l When “FF" is designated
[ 00y | o1

]03) ... Station No.

: Station to be
controlled

2) To turn on the Xn2 at a computer link module connected to the
computer, designate the station number of the computer link module

("00“ to ll1 Fll).
Computer
When “01" is designated
] 00) | IED) (02) 1(03) ..... Station No.
] : Stationtobe
cu || o . CPU CPU ] controlled

(¢) The computer link modules do not respond to any instruction sent by this
function from the computer.

(d) When the power supply to the PC CPU is turned off or when resetting or
mode switching is made, the Xn2 will be turned off.
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5.13.2 Control protocols for the global function

In this section, examples are quoted to describe the control protocols for turning on
or off the Xn2 at the computer link module from the computer using a GW

command.

[Control protocol] The protocol shown below is in control format 1.
To access device memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3 or 5.4.5 as well as by reference to the protocol in this section.

(1) To turn on the input signal at a station

(Input signal turning on conditions)

1) The message wait time is 0 ms.

2) The input signal (Xn2) at the PC CPU loaded with a computer link module
(station No. 01) is to be turned on.

Designate the computer link module with station No. 01.
GW (ACPU common command)

I T T
E| St | PC [Com-{Message| Facter Sum
(Data name) N| No. | No. jmand | wait ime No. check

Q (1 character) | code
Computer T

01|F,F
(Example) ot ete

s O

*St. No. = Station number

57a S S

1 HI
Ggiwl o 1 E |
1 - |

«—>
Computer link module Character area C

|——> Data value 1 (31H) turns on the Xn2.

Data value 0 (30H) turns off the Xn2.

(2) To turn on the input signal at all multidrop-linked stations

(Input signal turning on conditions)

1) The message wait time is 0 ms.

2) The input signal (Xn2) at all multidrop-linked PC CPUs loaded with a
computer link module is to be turned on.

Designate all computer link modules.
GW (ACPU common command)

T
E| St | PC (Com- | Message| Facter
(Data name) | ¢t v | wo |mand |wattme|  No

8¢

Computer

HiL|WiL
] ]
(Example) | f&iz_ ZE‘Z 8w *St. No. = Station number

F—==x
g~

g
«°
®

Computer link module Character area C

‘—> Data value 1 (31H) turns on the Xn2.

Data value 0 (30H) turns off the Xn2.
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5.14 On-Demand Function

The on-demand function is used when the PC CPU has data to transmit to the
computer. In this case, the PC CPU specifies the buffer memory area in which the
data to be transmitted is stored and then starts transmission.

During data transmission between the computer and PC CPU using dedicated
protocols 1 to 4, communications is normally initiated by the computer.

If the PC CPU has emergency data to fransmit to the computer, the on-demand
function is used.

Computer link module

Address Buffer memory Dedicated
PC CPU :r-'l(:truction — 109H Head address protocols
(Sequence | —————» |_1°AH L Datalength | |_ 1tod4 | Computer
program) ) I 7
l—> to

POINT I

This on-demand function is available when the computer-to-PC-CPU ratio is
1:1.

Computer

RS-232C/RS-422

Com-
PC puter
CPU link
module

Do not use the on-demand function when the system configuration is not 1:1.
If it is used when the ratio between the computer and the PC CPU, which are
multidrop-linked with each other, is 1:n, 2:n or m:n, communications data in
control formats 1 to 4 or data sent on demand is destroyed, or data cannot be
sent normally.
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5.14.1 On-demand handshake /O signal and buffer memory

(1) On-demand handshake I/O signal

The on-demand I/O handshake signal turns ON when the PC CPU transmits a
data send request to the computer to start transmission, and turns OFF when
transmission of the data specified by the computer link module is completed. It
acts as an interlock to prevent on-demand requests from being made
simultaneously.

Handshake Signal Description Signal Turned ON/OFF by

During execution of on-demand function
Xn3 ON : transmission underway Computer link module
OFF : transmission completed

(2) Buffer memory used by the on-demand function

Address Name Description
Area to specify head The head address of the data stored in the buffer memory to
109H address in on-demand be transmitted by the on-demand function is specified by the
buffer memory TO instruction of the Sequence program.

The length of the data to be transmitted by the on-demand

10AH ;::*atf speciy data function is specified by the PC CPU TO instruction of the
g sequence program.
The computer link module writes a "1" to this address if a
On-demand error storage transm!ss!on error occurs during on-demand data
10CH transmission.
area
0 : Noerror
1 : Error
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5.14.2

On-demand data
transmission

Set transmission data
word or byte units

Write the data to be transferred
to the user memory area.

Reset the on-demand errors

Start on-demand

Transmission error check

Error ——I I

No error

[ Transmission completed q

s )

On-demand data receive

Determine if the received data
was received due to on-de-
mand function or command
execution.

Data procesasing

Receive completed ]

On-demand function execution procedure

(1) PC CPU execution procedure

(2) Computer execution procedure
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Check (and if necessary change) the contents of
buffer memory address 103H. Refer to Examples
and 2 in Section 5.14.3 for transmission data for-
mats when word or byte units are selected.

Write to buffer memory address OH to FFH or 120H
to DFFH (*1)

The special use areas, address 100H to address
1FFH, in the buffer memory are unusable.

Clear the on-demand buffer memory address 10CH. .
(Start is disabled if the contents of this address are "1".)

The function starts by writing the data storage
head address to buffer memory address 109H and
the send data length to address 10AH (the Xn3 is
turned on).

As soon as the Xn3 is turned off, data transmission
is terminated.

If "1" is written to buffer memory address 10CH, an
error occurs and the data is not transmitted

*1

When executing data communications simultaneously

using the following functions, be careful that the area

does not overlap with those for the functions:

+» Reading or writing data from or to buffer memory
using a dedicated protocol (Refer to Section 5.9.)

« Data communications in the no-protocol and bidi-
rectional modes (Refer to Sections 6 and 7.)

The computer link module appends "FE" as the PC
CPU number.

Process data as on-demand data only if the PC CPU
number of the received data is FE.



5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL
MELSEC-A

(3) On-demand request processing timing chart

(a) Full-duplex communications

Computer is transmitting data

E
Computer  |n On-demand data

B / @

Computer link module

xO>

On-demand function executing
Xn3

TO instruction to buffer memory
PCCPU < addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON immediately
and , the on-demand data is transmitted when the on-demand request
is made.

2) Transmission of response data (beginning with STX) to the command
data (beginning with ENQ) is suspended until the completion of on-
demand data transmission.

Computer is receiving data

@

On-demand data

/

xXO>»

: E
Computer g

Computer link module S
T
X

On-demand function executing

¥
n3 4 (2) I
TO instruction to buffer memory 1
PC CPU < addresses 109H and 10AH S

1) The on-demand function executing signal (Xn3) turns ON immediately
when the on-demand request is made.

2) Transmission of the on-demand data is suspended until the completion
of the response data (beginning with STX) to the command data
(beginning with ENQ).

3) Transmission of the response data (beginning with ACK) from the
computer in response to the response data (beginning with STX) from
the computer link module is possible while the on-demand data is
received.
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(b) Half-duplex communications ..............ccoceevvrennene Refer to Section 10.

Computer is transmitting data

xX0>

E
Computer g (2) On-demand data

/@

Computer link module

X—H®n

On-demand function executing
Xn3

TO instruction to buffer memory
PCCPU < addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns on immediately when
the on-demand request is made.

2) Transmission of on-demand data is suspended until the completion of
command data receive (beginning with ENQ) from the computer.

3) Transmission of response data (beginning with STX) to the command data
(beginning with ENQ) is suspended until the completion of on-demand data
transmission.

Computer is receiving data

3

E A
Computer g On-demand data E
Computer link module ?
X
On-demand function executing / )
Xn3 4 (2 y
PC CPU TO instruction to buffer memory M
addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON immediately
when the on-demand request is made.

2) Transmission of the on-demand data is suspended unil the completion of
the response data (beginning with STX) to the command data (beginning
with ENQ).

3) Transmission of the response data (beginning with ACK) from the computer
in response to the response data (beginning with STX) from the computer
link module should be made after the completion of on-demand data
receive. ’
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5.143 Control protocols for the on-demand function

In this section, examples are quoted to describe the control protocols for sending
data from the PC CPU to the computer using a dedicated protocol.

[Control prdtocol] The protocols shown below are in control format 1. _
To access buffer memory in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocols in this section.

(1) When "units of words" is set at computer link module buffer memory address
103H "area to specify word or byte units in no-protocol mode"

(Transmission conditions) ‘
1) Data written at computer link module buffer memory addresses 120H and
121H is to be sent.
2) The /O addresses in the computer link module are COH to DFH.

The computer link module
Computer adds these elements. * St. No. ... Station number loaded
with computer link module
PC No. ... "FE" (fixed)

4 —> 4>
E SIL P’C o S' d dat ' E S'

end data um

(Data name) N{ No. | No T| check

Q X| code

Computer link module I ERRRERE Hot
010 |FIE[1:121314[5:6.17:18] [9 1 2

(Example) o8] 00u {304 48] 450 { 31} 321 350 300 ] 55 96} 9] 58] 05| oo | 2

Character area B

~—
L

XCc3 il______
Buffer memory
PC CPU TO processing
103H 0 .
7 "1" is written in case of
2) - T~ transmission error.
On-demand H s 9~
- ead address
command ——»| D2 | 120H | ofsend data 109H 120H
1) storage area
Data lonath 10AH 2
ata leng
D3 2 (2 words) — e
* 1) and 2) indicate the parts corre- [~
sponding to the sequence program 10CH 01 — P
shown later. ~ —~_
120H 1234H _| The data is sent in sequence
121H 5678H from 103H in units of four bits.

POINTS

(1) When the data is sent in control format 2, the block number is 00H.

(2) Number of sent data characters = data length x 4 characters
(One-word data uses four characters. Four digits (hexadecimal) represent
one-word data.)
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(2) When "units of bytes" is set at computer link module buffer memory address
103H "area to specify word or byte units in no-protocol mode”

(Transmission conditions)

1) Data written to computer link module buffer memory addresses 120H and
121H is to be sent.

2) The I/O addresses in the computer link module are COH to DFH.

The computer link module
Computer adds these elements. * St. No. ... Station number loaded
with computer link module
PC No. ... "FE" (fixed)

+—=p «—=—>

el s [pc| " " Senddata ' | || su

. end daia um

(Data name) N| No. | No T| check

Q X| code

Computer link module witlwil oo Vo Hil
0i0)FiE[3i1411(2|718i518 912

(Examp|e) ao.:sa. 45.:45. 33-:54&"31 :sa.. 37:33..:9&:95. 0G| 88 : 32

];

02
\ Character area B
e —— ot ’ .
"
XC3 i \ ‘L___
PC CPU ——< TO processing /

Buffer memory

103H o1 4w i e
'y 1" is written in case of
2) — — transmission error.
On-demand Head address =
command ——»] D2 | 120H | of send data 109H 120H
1) storagearea | 5 10AH 4
Data length
D3 4 (4 words) i —
* 1) and 2) indicate the parts corre-
sponding to the sequence program 10CH 01 N
shown later. ~ —~L_
120H 1234H _| The lower eight bits of data
121H 5678H :{gehstiri‘tts first, then the upper

POINTS

(1) When the data is sent in control format 2, the block number is 00H.

(2) Number of sent data characters = data length x 2 characters
(One-byte data uses two characters. Two digits (hexadecimal) represent
one-byte data.)

(8) When the value of data length is odd, the lower byte of data (bit 0 to bit 7)
at the last designated address in the buffer memory is sent.
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(3) Example of sequence program for the on-demand function

Shown below is an example of sequence program for data transmission
described in (1) and (2) on the previous pages using the on-demand function.

Xc7 PH H K K "Units of bytes" should be set for data transmis-
f [To oococ 0103 1 1H sion. :
No setting is necessary when sending data in units
of words.
X000 X0C7 PH H H K
— I {To oooc 0102 00FF 1 1 Request to turn off the error indicator LED
{PLS M0OH  The start-up command is converted to PLS.
Mo XoC3 H
H— MoV 1234 DO
H
- [mov 5678 D114 | The data to be sent is set.
H H K
+ [To oooc 0120 DO 2 1
H
L [MOV 0120 D2 ' .
K 1) The head address of the send data storage
| [Mov 4 D3 H area and the data length are designated.
When the data is to be sent in units of words,
set as follows:
K
—{mov2 bp3}—
H H K K
L {To oooc 0toc 0t H  The on-demand error is reset.
. - {The on-demand function does not start to operate
- {RST Y0204 \yhen *1* is set at address 10CH.)
L [RST Y021
ro HOoH K
- ; » {To oooc 0109 D2t  2) The on-demand error starts to operate.
Xo0C3 . ‘
H| {PLF M1 H  Send completed flag
M1 X0C7 H H K
ml it {FROM 000C 0109 DZH
1
K The data sent is read from the storage area to
L = 0 D47 FSET Y020 - 9
‘ 4 L H check whether it has been normally sent.
L = D47 [SET Y021 H

'0" : The data is normally
Address 10CH -—[ sent.
"1" : The data is not sent due

to a transmission error.

POINTS |

(1) Buffer memory addresses 100H to 11FH are specific use areas.
Do not use them as send data storage areas.
When reading or writing data from or to buffer memory using a dedicated
protocol or when sending or receiving data in the no-protocol or
bidirectional mode, the area for send data storage must not overlap with
the areas for these operations.
(2) Designate the data length within the following address ranges:
¢ When buffer memory addresses OH to FFH are used
Head address + designated data length - 1 < FFH
o When buffer memory addresses 120H to DFFH are used
Head address + designated data length - 1 < DFFH
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5.15 Switching between the Data Link System and the Network System to Access Another Station
(for AnUCPU)
To establish a computer link between the computer and PC CPUs, which are not
connected to the computer, in the following system configuration, the network must
be registered beforehand, as described in this section.
(1) The PC CPU loaded with a computer link module is an AnUCPU.
(2) The PC CPUs of the stations to be accessed by the computer are connected
through the MELSECNET (ll), MELSECNET/B or MELSECNET/10.
(Example) MELSECNET (II)-MELSECNET/10 composite system
1Mp1 1Ns2
| « MELSECNET/10 (network No. 1)
1Mp1.......... Control station (AnU)
MELSECNET/10 INS2 .......... Normal station (AnU)
(network No. 1) INS3 .......... Normal station (AnU)
‘ INs4 .......... Normal station (AnU)
« MELSECNET/10 (network No. 2)
1Ns3 2Ns1| 1Ns4 2NST oo, Normal station (AnU) — Same PC CPU
‘ 2Ns2 .......... Normal station (AnU)
2Mp3.......... Control station (AnU)
< MELtSEiNNET/;O > « MELSECNET (II)
(network No. 2) M. Master station (AnU)
\ * (IR T Local station (AnA)
L2, Local station (AnN)

2Mp3 2Ns2 Computer

* : Station loaded with a computer link module
** 1 PC CPU to be accessed by the computer

This section describes the following processing operations necessary for computer-
linking the computer and the PC CPUs in the above system configuration:

o Network registration
¢ Network reading
¢ Routing parameters reading

When the PC CPU loaded (or to be loaded) with a computer link module is not an AnUCPU, the
above-mentioned processing operations need not be executed on the computer. Skip this
section.
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5.15.1 Procedure for accessing another station

This section describes the procedure for making access from the computer to the
PC CPU of another station when the PC CPU loaded with a computer link module is
an AnUCPU.

Before turning on the computer link module, write parameters for the MELSECNET
(1), MELSECNET/B and MELSECNET/10 to the PC CPUs concerned by the use of
the GPP function of the MELSEC-A series.

For the parameters which should be written, refer to the Reference Manual for the
data link system or network system adopted.*1

Access procedure

............. Refer to Section 4.

Register the network.”2 | Refer to Section 5.15.3.

Designate the PC CPU loaded with

Register the data link system or network system
which includes the PC CPU to be accessed.

a computer link module connected
to the computer (PC No.: FFH) to

N

i 4

send a ZE command.

Access the PC CPU.

............. Refer to Section 5.7 through 5.14.

nated.

Read or write data from or to the PC CPU desig-

Yes

registered?

Continue communications
with the PC CPU on the data
link system or network system

Currently registered data link system/
network system

/\

MELSECNET/10 :\'AEKLSEtCNET/B data
network system ink system

MELSECNET (ll) data link system

*1 Before registering the network, the following among the network
parameters must be set with the PC CPU of the self station and of the relay

stations:

e Number of modules set (All AnUCPUs must be set.)
¢ Routing parameters (They must be set with the self station and all relay

stations.)

*2 Only one network can be registered.

(MELSECNET (II)-MELSECNET/10 composite system)

MELSECNET/10
MELSEC-
|1Ns3| | 2Ns1[1Nsa | M| NET (1)

1Mp1 | 1Ns2 |
[ [
< (network No. 1) >
[ [
[
MELSECNET/10
(network No. 2)
[ [
‘2Mp3‘

‘ 2Ns2 ‘ ‘Computer‘

The following table shows the system codes and the network
numbers which must be designated with regard to the left sys-
tem in registering the network:

No PC CPU to be System Code to | Network No. to
' Accessed be Designated be Designated
PC CPU on
1 MELSECNET/10 01H 01H
(network No. 1)
PC CPU on
2 MELSECNET/10 01H 02H
(network No. 2)
3 PC CPU on 02H 00H

MELSECNET (lI)
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POINT

Before accessing another station, register the network with the self station.

If an attempt to access another station is made without registering the
network, the following problems may occur:

(Example: MELSECNET/10-MELSECNET (Il) composite system

Access from an unregistered
station (connected to the
computer) to another station
(PC No. 02)

*1

Is the
"module number
available or access to
another station" written to
the PC CPU of the
self station?

NO

*2

Is there an
MELSECNET (Il)
link module on the base
unit of the self
station?

Access to the station con-
cerned on the data link system
or network system which
includes the available module
for the access

(In case of available module
2Ns1)

v

PC number error
(error code : “10H")

The computer accesses
station L2.

The computer accesses
station 2Ns2.

] ] ]

MELSECNET/10

1Mp1
< (network No. 1)
‘ ‘ MELSEC-

[1Ns3| | 2Ns1[1Nsa | M| NET ()
MELSEGNET/0
(network No. 2)

2Mp3

Set the "module number available for access to another station" in setting
the number of modules by the use of the GPP function for the
MELSECNET/10.

Refer to the GPP Function Operating Manual for the MELSECNET/10.
When two MELSECNET (1) or MELSECNET/B link module are used, the
computer accesses only the tier with the module loaded in the lower-
numbered slot.

\
‘ 2Ns2 ‘

‘Computer‘

*1:

*2:
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5.156.2 Commands and their functions
(1) AnUCPU dedicated commands
Command Number of PC CPU State
L Points During RUN Refernce
Item Sym- | ASCIl Description Processed | puring Section
bol Code per Com- STOP Write Write
munication Enabled | Disabled
Network 5AH Registers the name and network number
regist- ZE | of the system in which the station to be 5.15.3
: 45H o
ration accessed is included.
Reads the data on the network registered
Network 5AH with the self station, an error code with
) ZR " | the PC CPU or MELSECNET/10 or the 5.15.4
reading 52H E— (0] (0] (0]
name and network number of the system
to be accessed.
Routing Reads the data on the network registered
para- 77 5AH, | with the self station or the routing 5155
meters 54H parameters set with the station to be T
reading accessed.

Note : O......... Executable
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5.15.3 Network registration
In this section, examples are quoted to describe the control protocols for registering
a network using a ZE command.

[Control protocols] The protocols shown below are in control format 1.
To access the system in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocols in this section.

(1) When registering the MELSECNET/10 (network No. 1)

(Network registration conditions)
1) The message wait time is 0 ms.
2) Register the MELSECNET/10 (network No. 1) in the left system.

ZE (AnUCPU dedicated command)

T T l T T
(Data name) E| St. | PC |Com-|Message| Systemcode | Network No. Sum
N| No. | No. |mand|waittime| (2 characters | (2 characters | check
Q (hexadecimal)) | (hexadecimal))| code
Computer
HIL{HIL| I H I L H I L HiL
(Example) 011|FiF|ZIE] 0 0 11 011 | THE
054 GON} 314 46~}46 5A~} 454 30 30 } 3 304 } 3w 37 } 454
A| St. | PC
(Data name) Character area C C| No. | No.
K
. \ A Y]
Computer link module 01H : MELSECNET/10 .~
E | 02H : MELSECNET (lI) 011|F|F
( Xamp e) MELSECNET/B 06+ 30»«} 314) 46»«}46«

Svet I 01H to FFH : MELSECNET/10
| ystem example | 00H - MELSECNET (Il), MELSECNET/B

MELSECNET/10
(network No. 1)

(AJT1UC24 (2) When registering the MELSECNET (Il)

station No. 1)

(Network registration conditions)
o] 1) The message wait time is 0 ms.
2) Register the MELSECNET (ll) in the left system.

ZE (AnUCPU dedicated command)

I I I I I
(Data name) E| St. | PC |Com-|Message| Systemcode | Network No. Sum
N | No. | No. [mand|wait time| (2 characters | (2 characters | check
Q (hexadecimal)) | (hexadecimal))| code
Computer
HIL{HIL| I H I L H I L HiL
(Example) 011|FIF|ZIE| © 01 2 01 0 |7TIE
05 30»«} 314) 46»«} 46 SA«} 454 30 30 } 324 304 } 304 37 } 454
A S‘t P‘C
(Data name) Character area C CKZ No. | No.
. \ A J
Computer link module 01H : MELSECNET/10 .
E | 02H : MELSECNET (II) 011|FIF
( Xamp e) MELSECNET/B 064 30»«} 31 46»«}464

01H to FFH : MELSECNET/10
00H : MELSECNET (Il), MELSECNET/B

POINT

(1) Since a network can be registered only with the self station, designate
FFH for the PC No.
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5.15.4 Network reading

The network reading function is used to help the computer check the following
information:

(1) Error code

When the computer sends a command shown in Section 5.7 or the following
sections, the computer link module returns an NAK message. When 40H or
41H is returned as an error code, the computer further identifies the error code.

(2) System code and network number

The computer checks the data on the currently registered network shown in
Section 5.15.3.

(3) Data link module/Network module data

The computer checks the information about the data link module (MELSECNET
(I), MELSECNET/B) or network module (MELSECNET/10) installed on the
base unit of the PC CPU loaded with a computer link module.

In this section, an example is quoted to describe the control protocol for reading a
network using a ZR command.

POINTS

(1) Only the stations on the network number to be registered or already
registered with the self station are accessible.

(2) The information returned from the computer link module includes the data
on the station (connected station) loaded with a computer link module
connected to the computer and its station number, and the data on the
station (accessed station) designated as the PC No.

Station about Which
Information is Returned
Information Name Description
Connected | Accessed

Station Station

Information indicating the hexadecimal, ASCII code of an error
existing in the MELSECNET/10 or the station (self station) loaded
with a computer link module.
(1) 1338H (4920) or higher error code:

Indicates an error in the MELSECNET/10.

Error code 0 - Refer to the MELSECNET/10 Network System Reference
Manual.
(2) 1337H (4919) or lower error code:
Indicates an error in the PC CPU.
Refer to the User's Manual for the PC CPU concerned.
System code o —
Information about the currently registered network.
Network No. (0] —
Data link module/Network module
data
(1) System code — o Information indicating the data link module (MELSECNET (Il),
(2) Network No. o o MELSECNET/B) or network module (MELSECNET/10).
(3) Data link system/ Information indicating the hexadecimal, ASCII station number code
Y . — o of the PC CPU concerned on the data link system or network
Network system station No. system

Information indicating the hexadecimal, ASCII code of the group
o number set with the PC CPU concerned on the network system .
The code is "00" when no group number is set with the PC CPU
concerned or when the PC CPU concerned is a data link module.

For the group number, refer to the MELSECNET/10 Network System
Reference Manual.

2

Group No. —
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[Control protocols] The protocol shown below is in control format 1.
To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in
this section.

(Network information reading conditions)

1) The message wait time is 0 ms.

2) The information about the network registered with the PC CPU (station
1Ns3/M) on the MELSECNET/10 (network No. 1) is to be read through the PC
CPU (station 1Mp2) loaded with a computer link module (station No. 02) in the
following system.

System example |

Network registered
(The MELSECNET/10 (01H)
(network No. 1) is registered.)

*1

In the system example, the station number of the computer
link module loaded in the station (1Mp2) connected to the
computer is "2".

When network No. 1 is registered with station 1Mp2, the
stations on the network are accessible.

(Connected station)

MELSECNET/10
(network No. 1)

(Accessed
station)

*St. No. = Station number

The number of data link module/network
module data equals the number of installed
data link module/network module returned
just before the data. A module uses eight

ZR (AnUCPU dedicated command)

e st | pc [com] Mes- | sim characters. E| & | pc
(Data name) |N|No. | No. |mand sage | check I \ T| No.| No.
a it code Data on first ~ Data on sec- K
Computer HiL|HiL] o | ™ [ H L unit (1INs3)  ond unit (M) HIL|HIL
(Example) 012/013|ZIR| 0 |AI1 012(013
05 304 32{30:[33:| 5Aq52:| 30, | 414 ] 31 ‘ ‘ S ‘ ‘ ‘ NN AN e Y ‘ 06+|304{ 32, 304 33
S| st.| PC Errorcode | System| Net- | Number of in- Data link module/ Data link module/  |E| Sum
(Data name) T| No.| No. | (4 characters code | work | stalled data link | Network link module | Network link module | T| check
c ter link dul X (hexadecimal)) No. | module/network data data X| code
omputer fin modu'e HiLIHIL] 0 0 [HiL|HL HmoﬂmleL (\1) (\2) (?) (4\) (\1) (\2) (3\) (4\) Hol
(Example) v 012{013/040;00{01]0;1| O | 2 [0{1/0{1]/0{3/0,0/0{2(0/0]0;0/0;0[ |B |3
Character area A | 304|324 304 334 30+ | 304 | 30 | 30+] 30 | 34 | 30u | 31 30 | 32« |304]314 3031|304 33| 304 30{304| 32 30:| 304 30 3030 30| 03 42 | 33«
Is not set. < >
Character area B
U J\ J\ A ¢ J
Ir}formation gbout_ MELSECNET/10 or PC CPU 4—J Information about accessed station
o) congggBeH station N (1) System code
- RO error 01H : MELSECNET/10
0001H to 1337H : Error in PC CPU .
. . 02H : MELSECNET (Il),
1338H or higher : Error in MELSECNET/10 MELSECNET/B
Information about network registered with con- ¢———————— (2) Network No.
nected station 00H : mgtgggrﬂg/gl)
System code
OgH : No network registered Othgr than O0OH : Set network No. _
01H - MELSECNET/10 (3) Data link system/Network system station No.
02H : MELSECNET (Il), MELSECNET/B 0OH to 40H . Station No. on data link
Network No. system or network system
00H : No network No. registered, concerned
MELSECNET (Il), MELSECNET/B (4) Group No.
Other than 00H : Registered network No. 00H : No group No. set,
MELSECNET (ll),
MELSECNET/B
v Other than O0H : Set group No.

Information about
accessed station
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5.15.5 Routing parameters reading

The routing parameters reading function is used to help the computer check the
routing parameters set with the designated PC CPU.

In this section, an example is quoted to describe the control protocol for reading
routing parameters using a ZT command.

POINTS

(1) Only the stations on the network number to be registered or already
registered with the self station are accessible.

(2) When routing parameters are not set with the accessed station, the
computer returns an NAK message and "32" as an error code.

(3) The information returned from the computer link module includes the data
on the station (connected station) loaded with a computer link module
connected to the computer and its station number, and the
data on the station (accessed station) designated as the PC No.

Station about Which
Information is Returned

Information Name Description
Connected | Accessed
Station Station

System code 0 — Information about the currently registered
Network No. o — network.
Number of installed Information indicating the hexadecimal, ASCII
data link module/ — (0] code of the number of installed data link
network module module or network module.
Number of set routing L o Information indicating the hexadecimal, ASCII
parameters code of the number of set routing parameters.

. Information indicating the hexadecimal, ASCII
Routing parameter — (0] )

code of a set routing parameter.

For routing parameters, refer to the MELSECNET/10 Network System
Reference Manual.
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[Control protocol] The protocol shown below is in control format 1.
To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in

this section.

(Routing parameters reading conditions)

1) The message wait time is 0 ms.

2) Routing parameters (two parameters) set with the PC CPU (station 1Ns2, self
station) loaded with a computer link module (station No. 01) in the following
system are to be read.

System example |

o Network registered
(The MELSECNET/10 (01H)
(network No. 1) is registered.)

* Routing parameters
(Routing parameters necessary for

access to the stations on network
No. 3 are set.)

*

(Connected station)

1
‘ INs2 ‘Station No. 1

MELSECNET/10
(network No. 1)

[ 1Mp1 ]

[[1Ns3 | [ 1Ns4 [ 2Mp1 |

MELSECNET/10
(network No. 2)

[ 2Ns2 |

*1

In the system, the station number of the computer link
module loaded with the station (station 1Ns2) connected
to the computer is "1".

When network No. 1 is registered with station 1Ns2, the
stations on the network are accessible.

MELSECNET/10
(network No. 3)
[ 3Ns2 | [ 3mp3 |
*St. No. = Station number
The number of routing parameter
data equals the number of set
ZT (AnUCPU dedicated command) routing parameters returned just
before the data.
el & | rc lcomd Mes- | sum A parameter uses six characters. [¢] & [ g¢
(Data name) N| No. | No. |mand sage | check s \ T| No. | No.
Q ;/lvait code First Second K
ime . .
Computer HIL[HIL| | HiL setting setting HIL [HIL
0i1|FIF|ZiIT| 0 |[CiB 0i1|FIF
(Example) 05 30 31446+ |464[5Aq54.| 30, | 430 ] 42, 06 304] 31| 46+, 461
| | T I I I T T T T T T I
Dat Character area +— S| St. | PC |System| Net- | Numberofin- | Number of set Routing Routing E| Sum
( ata name) Ais not set T| No.| No. | code | work | stalled data link routing parameter parameter | T| check
c ter link dul : X No unit/network parameters X| code
omputer link module unit Mm@ @0 @ @
HIL|IHIL|H L |H L | H L | | | | | | HilL
(Example) O11[FIF|0 11 ]oit| 0 | 1 0 2 1012/0;1/014/01310,1/014| |C |4
024|304 314| 46+] 46+| 30+ | 31w | 30+ | 31 30 | 3 304 32¢ | 304 324 303|334 34304 03| 304] 31| 3034+ | 034| 43 | 34«
Character area B

A J

Information about network registered with con- 4—1
nected station
System code

00H : No network registered

01H : MELSECNET/10

02H : MELSECNET (Il), MELSECNET/B
Network No.

00H : No network No. registered,

MELSECNET (IlI), MELSECNET/B

Information about accessed station
(connected station in the above figure)
(1) : Destination network No.

(2) : Relay network No.
(3) : Relay network station No.

* Meanings of settings in the above figure

First Setting

Second Setting

Network No. 2 is

Network No. 3 is

Other than 00H

: Registered network No.

accessed through
station No. 4
(1Ns4/2Mp1) on
network No. 1.

accessed through
station No. 4
(1Ns4/2Mp1) on
network No. 1.

Information about accessed station «——
(connected station in the above figure)

5-133



5. COMMUNICATIONS WITH A COMPUTER

IN THE DEDICATED PROTOCOL
MELSEC-A

5.16 Loopback Test

The loopback test function is used to check whether the computer and the computer
link module communicate normally with each other. In this section, an example is
quoted to describe the control protocol for using the function.

(1) ACPU common command and its functions

The following table shows the TT command to be used to conduct a loopback
test, and its function.

Command PC CPU State
o Number of Points During RUN
Item Description Processed per During
Symbol | ASCII Code Communication STOP Write Write
Enabled | Disabled

Loopback TT 54H, 54H Echoes back the charactelfs to the 254 characters o o o

test computer as they are received
Note : O........ Executable
(2) Loopback test control protocol
[Control protocol] The protocol shown below is in control format 1.

To access the station concerned in control format 2, 3 or 4, use the protocol
described in Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in

this section.

(Loopback test conditions)
1) The message wait time is 0 ms.
2) Five characters "ABCDE" are to be sent and received as loopback data.

2 characters (hexadecimal) : Designate the number of loopback data
characters to be sent right after this.

Designate the data using characters "0" to
TT (ACPU common command) "9" and "A" to "F" (uppercase).

!

I I [ T T I
(Data name) E| St. | PC |Com-|Message| Charac | Data (dataof | Sum
N| No. | No. |mand|waittime| -ter designated check
Q length character code 2 characters
Computer length (hexadecimal)
HIL[HIL]| | HiL [ HiL
(Example) 010 [FIF|TIT| o 015 AiBiCiDiE 718 l
05| 304 30u] 46+ | 461| 54+ 54 30: 30w | 354 41”42«‘ 43~‘ 44«‘45~ 37 | 38w
I I [ T T I
4+—> S| St. | PC | Charac Data E| Sum
(Data name) Character area A T| No. | No. | -ter | (samedataas|T| check
X length in character | X| code
Computer link module areaA)
HILIHIL| HIL o HIL
010|FIF| 015 |AIBICIDIE Al3
(Example) 02.] 30.] 30,461 46 30, | 35, |at.] 42.] 43,4 |45 03| ane | 33,
The same data
+—»>

Character area B

i

POINTS

(1) To designate the character length, the following condition must be met:
¢ 1 < character length < 254
(2) Designate "FF" for the PC No.
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6. COMMUNICATIONS WITH EXTERNAL DEVICES IN THE NO-PROTOCOL MODE

This section describes how to link the PC CPU with an external device (computers,
printers, etc.) in the no-protocol mode.

Read this section when using the RS-422 or RS-232C interface in the no-protocol
mode by 1) setting the mode setting switch of the computer link module in a
position of "1" to "9", or 2) switching the mode to 1to 9.

If these are used with the dedicated protocols and in the bidirectional mode, it is
not necessary to read this section. ‘

6.1 Data Flow in the No-Protocol Mode

The diagrams below are schematic representations of data communications
between the PC CPU and the external device.

The computer link module transmits the data designated by the PC CPU to the
external device in the same code.

The computer link module transmits the data received from an external device to the
PC CPU also in the same code.

Thus, binary data (numeric data) can be received and sent in the no-protocol mode.

(1) When the PC CPU transmits data to the external device.

~ PC CPU Computer link module
Sequence " Buffer memory
program No-protocol mode External device
buffer memory
send area
(1) write E“l Data L‘: >
(To instruction)
(2) Send request (OO‘WF’H_)I_: __________ @ D
signal ON b B T ata
(Yin1)0) (4) Send ted !
complete: H
signal ON _E (OOH to FFH)
(Xn0)
(2) When the PC CPU reads data received from an external device.
Computer link module
Sequence Buffer memory .
program No-protocol mode External device
{2) Read buffer memory )
request receive area
signal ON ! Data
Fee— e ———— T -
g (Xn1) (OOH to FFH)
' I -
(3) Read Data 7
(FROM instruclion)<: I I
(4) Read complete
signal ON (0OH to FFH)
{(Yine)1)




6. COMMUNICATIONS WITH EXTERNAL

DEVICES IN THE NO-PROTOCOL MODE
MELSEC-A

6.2 Programming Hints

The following are hints concerning writing a program for linking a computer with an
external device.

POINTI

Functions in the no-protocol mode cannot be used in combination with
functions in the bidirectional mode described in Section 7.

Select either mode by setting the mode setting switch of the computer link
module (refer to Section 4.2.1) and set the buffer memory specific use area to
the bidirectional mode designation area (refer to Sections 3.10 and 7.2.6).
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6.2.1 Receiving data from external device

This section describes the information about the procedure to operate the PC CPU
to read data received from an external device.

) g Received data length
PC CPU Computer link module @ |storagearea
Sequence Buffer memory % Receive data
program No-protocol mode | J g |storege grea External device
buffer memory .~ o
(2) Read reseive area 1
request < 3 Data
_________ _ signal ON ] L_~_J—’
i 1) {00H to FFH)
! I .
(3) Read <z Data —
(FROM instruction)
(4) Read complete | (00H to FFH)
signal ON
(Yinen)1)

(1) How to use the receive area

The receive area is provided in the buffer memory for storing data received from
an external device and the length of the received data before the PC CPU reads
the received data from this receive area.

The buffer memory addresses 80H to FFH are allocated as the receive area by
default.

The receive area can be changed according to the purpose of data
transmission, the specifications of the external device, and the received data
length.

(Refer to 6.2.4(2)(d) for how to change the received data area.)

™ The unit of received data length (word/byte)
Buffer memory Tttt is determined by the value set to the
Addresses Received data length : L word/byte designation area (address 103H).
(defaul)} & | storage area The length of received data is written to this
8OH| & | ], o area upon reception of the receive
81H| & completed code or upon reception of the set
1o g Received data storage _ length of data.
cjaea | F--=---q Received data is stored from the lowest
FFH address until the receive completed code is
| received or the set length of data is received.

POINTI

The amount of data sent from an external device to the computer link module
in a single transmission operation should be kept below the size of the
received data storage area.

(Received data storage area) >= (amount of data sent from an external
device)

Change the receive area if it is necessary to send a greater amount of data
than can be stored in the received data storage area.

For this purpose, the addresses and the size of the receive area can be
changed.
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(2) How to read received data

There are two methods available to enable the sequence program to read data
received by the computer link module from an external device.
The user can choose either method.

In either method, the data received from an external device is read from the
received data storage area.

Example: To read received data ABCDEFG123. (The receive area in the
example is default.)

Buffer memory

80H sor10 | ...l Received data length storage area
N e ® AT N The unit (word/byte) of received data length
Head address 81H &H . 41H depends of the setting with the word/byte
""" (7 IR (~ designation area.
. N T N 7. R N
From an m4 83H (3] (B TN, Received data storage area
external | ___.46H _ . 45H | r Received data are stored in the ascending
device 84H 3(112{ , 4((% order of addresses from (L) to (H).
""" () - '
Nl I RO~ WO
86H
I T my

The computer link module turns ON the received data read request signal (Xn1)
to be sent to the sequence program when it receives 1) the receive completed
data length set by the user or 2) the receive completed code.

(a) Reading received data upon reception of receive completed code (Data
receive in variable iength) '

The computer link module makes a request to read the received data to the
sequence program when it receives the receive completed code, set by the
user to buffer memory address 100H.

Upon receiving the read request made by the computer link module, the
sequence program reads the data received from an external device up to
the receive completed code.

The receive completed code may be changed to any value which makes
one word (one byte) in the range of 00H to FFH according to the
specifications of the external device.

For the procedure to change the receive completed code, refer to Section

6.2.4 (2)(a).
PC CPU Computer link module
( Buffer memory (no-protocol data receive area)
1) n OS area .
(Received data)
2 7 — 4—— Data1 ————
Sequence \ g-—mr—-c—r ! — 4— Data 2
program ] D E— <«——Data 3
N ! 2 ,
3\ — <4— Datan-1
— 44— Datan —————
‘——l (Completed code)
<—L_ Data (n+1) ———
0 Data (n+2)

(1):  Setting received data length
(2): Received data read request

*1
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Upon reception of the value set in the receive completed code designation area,
the computer link module makes a read request to the PC CPU as follows.
(In the explanation below, the CR code is 0DH and the LF code 0AH.)

1) If the receive completed code is not changed (default: OAODH).

a) When data is received within 60 ms after reception of CR.
o The received data up to CR is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

» The data received from this point on is stored in the OS area until it is
read in the subsequent reading operations.

b) When data other than LF is received within 60 ms after reception of CR.
¢ The received data up to CR is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

¢ The data received after CR is stored in the OS area to be read in the
following read operation.

¢) When LF is received within 60 ms after reception of CR.
¢ The received data up to LF(CR+LF) is stored in the receive area of the
buffer memory and the read request signal is sent to the PC CPU.

¢ The data that will be (or has been) received after LF is stored in the
OS area to be read in the subsequent reading operations.

d) When LF is received before CR.
¢ The received data up to LF is stored in the receive area of the buffer
memory and the read request signal is sent to the PC CPU.

¢ The data received after LF is stored in the OS area to be read in the
subsequent reading operations.

2) If the default receive completed code is changed to 00[][]H.

a) When a user designated receive completed code is received.

» The received data up to the user designated read completed code is
stored in the receive area of the buffer memory and the read request
signal is sent to the PC CPU.

» The data that will be (or has been) received after the read completed
code is stored in the OS area to be read in the subsequent reading
operations.

3} If the read completed code is not set (FFFFH is set).

This enables only the read of received data by fixed data length.
See (b) of this section for details.
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POINT I

With the computer link modules with the software versions or later indicated in
the table, it is possible to allow the read request signal to be turned ON only
when CR and LF are received if the no-protocol receive completed codes are
set as follows.

Applicable | o .\ ., | A1SJ71UC24- | A1SJ71C24- | AISCPUC24- | A2CCPUC24
Module R2/PRF/R4 R2/PRF/R4 R2 /-PRF
Version M R M A K

(No-protocol completed code designation area)
Buffer memory address b15 to b0 Default value

100H ODOAH(CR, LF)

A

« Write 8000H to designate CR and LF as

the completed codes.

* Set a desired value when
starting up the computer link
module.

« To designate a code making one character (one
byte) as the completed code, write the
designated code in the lower byte and O0H in the
higher byte (00[ ][ JH).

« If using no completed code, write FFFFH.

Upon reception of the code set in the receive completed code designation
area, the computer link module makes the read request to the PC CPU as
follows.
1) In the default setting of ODOAH.
¢ Refer to 1) a) to d) in the previous page.
2) When 8000H is set.
 Only when CF and LF are sequentially received, the received data up to
LF is stored in the receive area of the buffer memory and the read
request signal is sent to the PC CPU.
(No limit is set on the interval between the reception of CR and LF)
¢ The data received after LF is stored in the OS area to be read in the
subsequently reading operations.
3) If the default receive completed code is changed to 00[ ][ ]H.
¢ Refer to 2) in the previous page.
4) When FFFFH is set.
Only data reading by the set data length is enabled.
See (b) for details.
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(b) Reading data by the set data length (data receive in fixed data length)

The computer link module makes a read request to the sequence program
when it receives data which is equal to the number of data length set by the
user to the buffer memory (address 108H) from the external device.
The sequence program can read the set length of data received from the
external device when it has received the read request from the computer
link module.
Default setting for the set data length is 127 words, but this value may be
changed to any value not exceeding the size of the received data storage
area.
(For the procedure to change the data length setting, refer to Section 6.2.4
(2)(b) and (e).)

PC CPU Computer link module

Buffer memory (no-protocol data receive area)

1 BT OS area (Received data)
@ / 4— Data| —
_________ 44— Data 2

<4—— Data3 —

Sequence <
program

<4—
44—
<4—
|
—
44—

— Daté n-1
4— Datan

<_‘| {Completed data length)
Data (n+1) ———
1 Data (n+2) :

(1): Setting rgéeived data length |
(2): Received data read request I

"1

*1  The OS area, as shown in the above diagram, is a memory provided in the
computer link module for storing data received after the receive complete
code or the set length of data is received.

The computer link module models covered by this manual are provided
with OS areas with various capacities as indicated below.
The user cannot read or write these OS areas.

AJTAIUC24 . oo 279 bytes
A1SJ71C24-R2, A1SJ71C24-PRF ... . .. 304 byte

AISI71C24-R4 . ..., 304 bytes
A1SJ71UC24-R2/PRF/R4 . ........... 304 bytes
A2CCPUC24, A2CCPUC24-PRF ... . . .. 279 bytes

After the sequence program has been read the received data in response
to the current read request, both the received data in the OS area and the
data to be received subsequently is transferred to the data receive area in
the buffer memory.

When the size of the vacant area in the OS area, where received data is
stored, becomes smaller than 10 bytes, the following control operations are
executed according to preset transmission control specifications. (For
details, refer to Section 9. The RS signal is not turned OFF.)

e If the DTR control is enabled, the computer link module interrupts
ongoing data communications with an external device by turning OFF the
DTR signal.

« If the DC1/DC3 send control is enabled, the computer link module
interrupts ongoing data communications with an external device by
sending the DC3 code.

6-7
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When there is no vacant area left in the OS area, so that no more received
data can be stored, 2-SI0/4-SIO LEDs turn ON. From this point on, all the
data subsequently received is abandoned until vacancy is made in the OS
area.

POINT |

When the receive completed code and the receive completed data length are
set to the specific use area in the buffer memory, they are both effective.

In this case, if it receives the receive completed code before the data length to
complete receive, the computer link module outputs the read request to the
sequence program (Xn1 is ON).

(1) If the received data length exceeds the capacity of the received data storage area, the data
is processed as described below. ’

(a) When the receive completed code is used:
If the computer link module receives data that exceeds the received data storage area,
it turns ON the received data read request signal Xn1 when data equivalent to the
received data storage area has been received.
Reading the remaining data is enabled at the time the sequence program turns the
receive data read completed signal Y(n+1)1 ON.
These steps are repeated until the receive completed code is received.
Set the receive area size so that "receive-completion data length” is less than "no-
protocol mode receive buffer memory size".

Example: To receive 150 words of data while receive area is set at 80H to FFH (default).

r— Read completed code

23

127 words
words .

External device

Received data read request
Xn1

" Received data read completed

Y(n+1)1
Sequence program FROM instruction FROM instruction

(Reads 127 words of data) (Reads 23 words of data)
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(b) When receive completion data length is used:
If the receive completion data length is set greater than the received data storage area,
the no-protocol receive buffer memory size (default: 128 words) which is set at buffer
memory address 107H is taken as the receive completion data length.
Set the receive area size so that "receive completion data length” is less than "no-
protocol mode receive buffer memory size®.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default
setting).

Data transmitted for the first time Data transmitted for the second time Data transmitted for the third time

External 127words | wesis 104words | ya5, siwords [, 59

device

Received data read
request Xn1

Received data read
completed Y(n+1)1

Sequence program FROM instruction FROM instruction - FROM instruction

(Reads 127 words of data (Read 23 words of the first
of the first transmission) transmission,and 104 words of
data of the second fransmission)

(2) Note that if the CD signal is turned OFF or the mode is switched during data
communications with an external device the received data may be cleared as described
below.

() If the CD signal is turned OFF:

* While data communication with an external device through the RS-232C line with the
CD terminal check enabled and with no read request is being made to the PC CPU,
received data is cleared if the CD signal is turned OFF for 4 ms or longer on the
external device . (The receive area is not cleared.)

« If the CD signal goes OFF when a read request is being made to the PC CPU, the
computer link module continues to process the read request to the PC CPU.
The received data the PC CPU is request to read is not cleared.

« To resume data send from an external device, turn ON the CD signal.
(b) When the mode is switched:

o If the mode of the module is forcibly switched as described in Section 12, the
computer link module goes into the initialized state as immediately after power
application, thus clearing the data. (The receive area is initialized.)

¢ To continue data communication, it is necessary to carry out initial settings of the

specific use area in the buffer memory.

¢ Do not resume data communication from an external device until after the ready
signal (Xn7) is turned ON and initial settings are completed to the specific use area

in the buffer memory.

(With some computer link systems, it is first necessary for the PC CPU to send a
send resume enabled signal to an external device first before resuming data send
from the external device.)

MELSEC-A
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(3) Error detection (by reading the error LED display area or the buffer memory)

If the computer link module detects an error in the data received from an
external device in the no-protocol mode, the computer link module turns ON the
LEDs (2-C/N to 2-SIO or 4-C/N to 4-SIO) provided on its front panel and stores
the error information in the buffer memory address 101H.

Check the occurrence of a data receive error by the LEDs located on the front
side of the module on by reading the above-mentioned buffer memory by the
sequence program.

(a) Applicable LEDs on the front panel

LED
LED Layout LED .
(AJ71UC24) No. LED Name Meaning of LED Display LED ON LED OFF gtlzi:li:'s
. u . " Result of communications
(Fr sqmneten) (Fuapesil 16 | 2-C/N | C/N | between PC CPUand RS- | Refer to Section 4.3 (4). | Normal OFF
| NO | | NO. | 232C '
0 RUN GO J2¢n | 18 17 | 2-P/S | P/S | Parity error on RS-232C Parity error Normal OFF
1 280 | OO | 2P 17
2 2-RD { QO | 2-PRO 18
|Cr S i | &
5 | 240K 88 4ps 21 19 | 2-SI0 | SIO | SIO error on RS-232C Overrun, framing error Normal OFF
] 2-NAK| OO | 4-PRO 2 - :
7| 4Neu| OO {4sio 2 Result of communications
8| ek % b " 20 | 4-C/N | C/N | between PC CPU and RS- Refer to Section 4.3 (4). | Normal OFF
Bl o8s 22
88 (Un- 21 4-P/S | P/S | Parity error on RS-422 Parity error Normal OFF
(Un-
[ fused) | | OO = |
23 | 4-SIO | SIO | SIO error on RS-422 Overrun, framing error Normal OFF
When an LED turns ON, it stays ON even when the cause of the error is eliminated.
To turn OFF an LED, follow the procedure described in Section 8.1.

(b) Buffer memory (See Section 8.1 for details.)
b5 to b8 b7 b6 b5 b4 b3 b2 bl bo

101H | L 11 T[T 1 1|

* + 4 t + A onN(ED NG
b—————2.pss, P/S (LED No.17)

2-SI0, SIO (LED No.19)
4-C/N, C/N (LED No.20)

4-P/S, P/S (LED No.21)

4-S10, SIO (LED No.23)
1(ON): ON when an

error detected.
0 (OFF): OFF when no
error detected.

Connect signals such as the READY signal from an external device to the PC CPU as an input
signal and then run a time-out check on the ON/OFF intervals of the signal to determine the
status of the external device.

Extenal device READY signal I | | LI H

Occurrence of a time-out
The status of an external device may also be determined by running a time-out check on
intervals of data reception.
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(4) Clearing received data

If an error occurs due to failure of an external device, for example, while
receiving data from an external device in the no-protocol mode, the data re-
ceived up to the error may be incorrect or interrupted.

To recover after an error has occurred it is possible to clear all received data
and initialize the buffer memory.

To clear all received data, write and read to the buffer memory as described
below.

When all received data is cleared, the computer link module nullifies the
received data, so that there is no received data left.

(The previous data in the receive area of the buffer memory remains un-
cleared.)

Do not resume data send from an external device until after buffer memory
address 10DH is changed to "0".

(With some computer link systems, it is first necessary for the PC CPU to send
a send resume enabled signal to an external device before resuming data send
from the external device.)

(How to clear received data)

~ (a) Write "1" to buffer memory address 10DH using the TO instruction of the

sequence program while the received data read request signal (Xn1), the
received data read completed signal (Y(n+1)1) and the send request signal
(Y(n+1)0) are OFF.

(b} Now the computer link module clears the received data.

(c) After clearing the received data, the computer link module clears the "1*
that was written to buffer memory address 10DH and write "0" in its place.
@

Received data
clearing processing

3 1)

Buffer memory o aw ) o

address 10DH 0 1 0

PC CPU TO instruction

Program rite "1" to buffer memory address10DH

(Program) w i )/ *1 To send the data, turn ON
(OFF — ON) the send
request signal again.

Clear

command Xni Ym0 Y11

l

| —F—F——F—{70p ] tn [wro0] k1 [ k1 |
t ¢

Wirite a program containing Xn1, Y(n+1)0 and Y(n+1)1 as an interlock for the TO instruction.
(Refer to APP-6.1.3 for example of program)

Do not issue a receive data clear request as described above while the send request
signal (Y(n+1)0) is ON and data is being sent from a computer link module to an
external device, otherwise the computer link module will stop sending the data and the
send completed signal (Xn0) will come ON.

6-11
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6.2.2 Sending data to external device

This section describes matters to be attended to for sending data to an external

device.
« | Send data length
PeorY g storage area
Sequence Buffer memory 2 send data storage .
program No-protocol mode /D o | area External device
buffer memory .~ 4
send area ]
(1) Write [ Data >
(TO instruction)

(00H to FFH) @ ]4'
(2) Send request |l eeeeees »f T_ﬁa_f_i>
signal ON (4) Send T
(Y(n+1)0) com-pleted

]
signloN | | |} (00H to FFH)
(Xno)

(1) Data send area

The data send area is the buffer memory area provided in the computer link
module where the PC CPU stores send data to be sent to the external device
and the length of the send data.

The buffer memory addresses OH to 7FH are allocated as the send area by
default.

The send area can be changed according to the purpose of data send, the
specifications of the external device, and the sent data length.

(See Section 6.2.4(2)(c) for how to change the received data area.)

The unit of send data length (word/byte) is
Buffer memory - determined by the value set to the word/byte
! designation area (address 103H).
Adg;:;ﬁts) Send data length | 9 ( )
oH | 8| stor-agearea . . .
§fF-———--————-——H | === Write the desired length of send data using
H ] the TO instruction.
to | & | Senddatastorage area
—————— Send data is stored sequentially, beginning
7FH with the lowest address.

POINT I

There is a limit of the amount of data that can be sent from the PC CPU to an
external device in a single transmission operation.

Such amount of data should be kept below the size of the send data storage
area.

(Send data storage area) >= (amount of data sent from the PC CPU to an
external device)

Change the receive area if it is necessary to send a greater amount of data
than can be stored in the send data storage area in a single transmission
operation.

For this purpose, the addresses and the size of the receive area can be
changed.
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The send data length and send data are written to the send data area as shown

below.

(a) The length of send data to be written (or having been written) to the send
data storage area is written to the no-protocol send data Iength storage

area in either words or bytes.

(b) The data to be sent is written to the send data storage area.

Example: "ABCDEFG123" is sent.

Buffer memory

OH 50r10
e (o [TET )
F "ABCDEFG123" & "“Q('E!):I""“"“'_“ﬂ('gé_“"
otomal ¢————< W |9 B
device 4H ____é;é ___________ gﬁ““
- H ____gé_____'_ _____ ii(z.)ﬂ___d J
H ____3.(%_____'_ _____ ?(;é___ﬁ

When the send request signal (Y-10)

(The send area addresses are default.)

.(a.'). .. Send data length storage area
Be sure to write a correct send data
length value. The value to be written
depends on the setting to the word/byte
designation area (address 103H).
If the word unit is set, write “5”.
(b) If the byte unit is set, write "10".
..... Send data storage area
Store the send data sequentially,
beginning with (L) of the lowest
address.

is turned ON atter (a) and (b) above have

been executed, the computer link module transmits the set length of data from
the send data storage area from the from the lowest address.

(3) How to detect a send error

The only error detection the computer link module can carry out in the data
send to an external device in the no-protocol mode is whether a correct value is
written to the send data length storage area in the buffer memory.

If the set length of send data is incorrect, the computer link module stores the
error code at address 101H in the buffer memory.

To confirm occurrence of an error, check for the code at the buffer memory

address using the sequence program.

Execute other error detecting procedures at an external device.
+ Buffer memory (See Section 8.1 for details.)

b15 bi14 to

b0

1oH ]| |

Send data length error in the no-protocol mode

Determining the operating status of an external
Connect signals such as the READY signal

1(ON): Error has occurred ]
O(OFF): No error has occurred

device
from an external device to the PC CPU as the

input signal and then run a time-out check on the ON/OFF intervals of the signal to determine

the status of the external device.

External device READY signal I I J

LI 4

1
Occurrence of a time-out
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6.2.3 Handshake I/O Signals

Signals known as I/O handshake signals are required for no-protocol communi-
cations.

These signals (a) output data received from the sequence program to an external
device, or (b) detect signals from an external device to enable the sequence
program to read them.

Signal Timing
/Turned OFF by program
pccpy | Y10 (Send request) f
'L Turned OFF by computer
Exte!'nal Turned ON by program link module
device | xno (Send completed) 3 .
Turned ON by computer link module
Turned OFF by computer
External | Xn1 {Received data read request) f link module
de\ilce Turned ON by computer Turned OFF by program
link module :
PC CPU Yns1)1 (Receive data read completed) L
Turned ON by program

The number "n" appended to X and Y is determined according to the position where
the computer link module is loaded and the number of IO modules loaded to this
module.

The KO signals, other than those mentioned above, available in bidirectional mode are: Xn7
(computer link module READY signal) and XnD (computer link module watchdog timer error
signal).

Refer to Section 3.9 for the 1/0 signals used with the PC CPU.
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A sequence program for reading/writing buffer memory is necessary to execute the
operations using the computer link moduie in the no-protocol mode.

(Refer to the buffer memory list in Section 3.10.)
Wirite a sequence program as required.

At a start-up of the computer link module, the default values are written to the

specific use area in the buffer memory.

Reading and Writing Operations that Need Sequence Programs

Reference Sections

m

To change the default value set to the buffer memory specific use area of the computer link
module

Sections 6.2.4(2) and (3)

2

To receive data from an external device

Sections 6.2.1 and 6.4

(3} | To transmit data to an external device Sections 6.2.2 and 6.5
(4) | To clear (nullify) all the data received up to the present from an external device Section 6.2.1(4)
To read the LED ON/OFF statuses of the computer link module or turn OFF LEDs during .
(5) - Section 8
computer linking.
(6) | To read the module/signal statuses during computer linking. Section 8
) To execute transmission control with an external device using the DC code. Section 9
@) To execute half-duplex communication on the RS-232C interface of the computer link Section 10

module

(1) Precautions on reading/writing the buffer memory specific use area

(a) The buffer memory is not backed up by a battery.

All data in buffer memory is reset to the default values when power is
turned ON, when the PC CPU is reset, or when the mode is switched.
Data changed from the default values must be written whenever any of

these events takes place.

(b) Only TO instruction can be used to write data to the specific use area
(100H to 11FH). Data written with any other instruction is invalid.
If data is written to the buffer memory using the command in a computer
program, the computer module will not operate correctly.

(c) If the following functions are used together, make sure to allocate the user
area in buffer memory so that the same area will not be used by different

functions.

If the same area is allocated to different functions, the data in this area is
rewritten and communication will not be correctly executed.

¢ No-protocol mode send
* No-protocol mode receive

o Buffer memory read/write (CR/CW commands) functions

¢ On-demand functions

The memory areas preceding and following the specific use area cannot be

allocated as a single area.

The areas OH to FFH and 120H to DFFH must be recognized as

independent areas.

Example) . ;: y

100H

Specific use
area

System area
11FH

120H
!

6-15

The no-protocol buffer
receive area cannot be
allocated in this manner.



6. COMMUNICATIONS WITH EXTERNAL
DEVICES IN THE NO-PROTOCOL MODE

(2) Changing default values in the buffer memory specific use area

Write an applicable sequence. program to change a default value in the specific
use area in the buffer memory as follows.

(a) The no-protocol mode receive completed code designation area (address:
100H)

e By default the computer link module makes a read request to the PC
CPU if the variable length data received from an external device
contains either or both of the completed code CR and LF. (If both of the
CR and LF codes are to be received, the LF code must be received
within 60 ms from the reception of the RC code.)

¢ To change the completed codewrite a desired receive completion code
at the start of the computer link module or at the timing explained in item

(4).

SETTING METHOD |

b15 to b0
Buffer memory address 100H l (Default: ODOAH(CR, LF))

Y
[— To designate CR and LF as the completed codes.
Write 8000H.

» To designate any value making one word (one
byte) as the completed code (See POINT below)
Write the designated code in the lower

byte and 00H in the higher byte (00 J[ ]H). -
« If not using the completed code
Write FFFFH.

POINT. SI

(1) Refer to Section 6.2.1(2)(a) for the timing in which the computer link
module makes a read request to the PC CPU after receiving the value set
to the receive completed code designation area.

(2) When LF is received after CR with 8000H set as the completed code, the
computer link module makes a read request to the sequence program
(Xn1 is ON).

No limit is set on the interval between the reception of CR and LF.
It is possible to designate 8000H as the completed code with the com-
puter link modules with the indicated software versions or later in the

table.
A1SJ71 A1SJT1
Applicabl U A2CCPU A2CCPU
Module | AJ71UC24 o | o Coara 21 C24.PRF
Version M R M A K K
(3) The default completed code may be changed to any code making 1 byte
in the range of 00H to FFH.
(4) If no completed code is used, write FFFFH at buffer memory address
100H.

This makes only the setting of data length effective, thus enabling only the
read of received data by set data length.

(5) If the receive complete data length has also been set, a received data
request is output (Xn1 comes ON) as soon as the receive completed code
is received before receiving the data which is equal to the set complete
data length.

6-16
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(b) The no-protocol mode word/byte designation area (address: 103H)

¢ When the computer link module is started up, the default setting of the
length of the data which is sent and received between the PG CPU and
the computer link module is the word unit.

¢ To change the default setting to the byte unit, write "1" at address 103H
after the computer link module has started up.

e These units are also used as the unit of send data length in the on-
demand functions in the dedicated protocol.

SETTING METHOD |

b15 to b1 b0
Buffer memory address 103H T —| (Defauit: 0)

L —
Ignored 0: word unit
1: byte unit

(¢) The addresses for changing the buffer memory send area

The no-protocol send buffer memory area head address. designation
area (Address: 104H)

The no-protocol send buffer memory length designation area (Address:
105H)

o By default, buffer memory addresses of OH to 7FH (size: 80H) are
allocated to store send data from the PC CPU and also the length of the
data.

* To change the default send data length and buffer memory area to store
send data, write the head address of the new buffer memory area and
the new buffer memory size when the computer link module is started
up.

¢ Buffer memory areas OH to FFH or 120H to DFFH can be allocated to
the no-protocol mode send buffer memory (refer to (1)(c)).

l—————— Write the head address in hexadecimal

b15 to bo
z‘g:; 104H (Head address setting) (Default ;: OH)
address  105H (Buffer size setting) (Default : 80H)

SETTING METHOD

Write the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the specific use area and
should not be set.

(2) Buffer memory address 105H should include the storage area of the no-
protocol send data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.
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(d) The addresses for changing the buffer memory receive area

The no-protocol receive buffer memory area head address designation

area {(Address: 106H)
The no-protocol receive buffer memory length designation area (Add-

ress: 107H)
e By default, buffer memory addresses of 80H to FFH (size: 80H) are
allocated to store data that has been sent from an external device and is
to be received by the PC CPU and the length of such data.

¢ To change the default receive data length and buffer memory area to
store received data, write the head address of the new buffer memory
area and the new buffer memory size when the computer link module is
started up. -

« Buffer memory areas OH to FHH or 120H to DFFH can be allocated to
the no-protocol mode receive buffer memory. (Refer to (1)(c).)

SETTING METHOD |
l———_— Write the head address in hexadecimal
bi15 to b0
Buffer 106H (Head address setting) (Default : 80H)
memory ) )
address  107H (Buffer size setting) (Default : 80H)

Write the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the special application
area and should not be set.

(2) Buffer memory address 107H should include the storage area of the no-
protocol receive data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.

{e) The no-protocol receive completion data length designation area (Address:
108H)

« In the default setting of the set data length reception, the computer link
module makes a request to read data to the PC CPU when it has
received 127 words of data.

(The data unit of the receive completion data length is determined by the
value set at memory buffer address 103H.)

« To change the completion data length, write the desired receive
completion data length at the stant of the computer link module or at the
timing explained in item (4).
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SETTING METHOD |
b15 to b0
Buffer memory address 108H [ l (Detault: 127 words)
4
———— Write the length of received data.
POINTS

(1) Set the length of data to complete the data receive in the following ranges:
¢ Length of data received < no-protocol mode buffer size (when word

units are set)

¢ Length of data received < no-protocol mode buffer size x 2 (when byte
units are set)

o If the received data length is larger than the no-protocol mode buffer
memory size, then it is automatically set equal to the no-protocol mode
buffer memory size.

(2) The unit (word/byte) for the data length to complete data receive is de-
termined by the setting described in (2). _

(3) If the receive completed code is set as well, the read request for the re-
ceived data is sent when the receive completed code is received even if
the set data length of data is not received. (Xn1 is ON.)

(4) To read the received data by fixed data length without setting the com-
pleted code, do the following setting:

Write FFFFH.
b15 to b8 b7 to bo
Buffer memory address 100H FF | FF
Buffer memory address 108H
Write received data length.
(Default: 127 words)
(fy RS-232C CD terminal check designation area (Address: 10BH)
¢ When an external device is connected on the RS-232C of the computer
link module, the setting described in Section 4.6.2 needs to be done.
¢ The default setting of the CD terminal check is ON.
o To turn OFF the CD terminal check, write "1" to buffer memory address
108H when the computer link module is started up.
¢ This setting is effective for any function in the dedicated protocol and no-
protocol mode.
SETTING METHOD |
b15 to b1 b0
Buffer memory address 10BH | [ | (Defauit: 0)
Ig?orfed t—— Write O or 1
[ 0: Signal status checked (Present)
1: Signal status not checked (Absent)

For the operation of the computer link module to the CD signal in an RS-232C CD terminal
check, refer to Section 4.6.2.
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(g) The no-protocol receive data clear request area (address: 10DH)

¢ All received data can be cleared by using this area if an error or some
other trouble occurs while receiving data from an external device,

o Refer to Section 6.2.1 (4) for how to make the received data clear
request.

(h) Areas for changing the communications mode of the RS-232C interface

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area (address: 110H)
Send method setting area when transmission is resumed (address:
111H)

¢ When an external device is connected to the RS-232C interface of the
computer link module, the full-duplex transmission with the external
device is possible when the computer link module is started up.

+ To perform half-duplex transmission, change the default values when the
computer link module is started up as described in Section 10.

(i) Areas for changing the transmission control mode with the external device

DC1/DC3 control code specification area (address: 11BH)
DC2/DC4 control code specification area (address: 11CH)
o When the computer link module is started up, DTR/DSR control for the
external device is executed only at the RS-232C interface.
» To execute DC code control at the RS-232C and RS-422 interfaces,
change the default settings when the computer link module is started up,
as described in Section 9.
o This setting is effective to all functions available with dedicated protocols
and the no-protocol mode.

|: Transmission control specification area (address: 11AH)
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(38) Program examples to change the default values in the buffer memory specific

use area

The following are program examples to change default values in the buffer
memory specific use area.

Incorporate necessary programs only.

in the following examples, the I/O signals of the computer link module are 80H
to 9FH which are handled by the PC CPU.

SETTING METHOD |

{ TOP | H8 [ H100] H0003 | K1}—

L

—————{TOP [H8 [ H103] K1] K1 |—

——————TOP |H8 [H104] HO [K1}—
———— ToP| H8| H105[H100| K1 |—

———— TOP| H8 [ H106|H120 | K1 |—
————TOP | H8 | H107] H80 | K1 |

L ——JTOP |H8 |H108] K15]K1 |—

(Computer link module I/O signals: 80H to 9FH)

X87
| f To specify no CD terminal check
H (Top| Ha | H1oB] k1] K1j— Write "1" for no checking to buffer memory address 10BH.
peTTETTmET T 7 | To specify RS-232C communication methods (for half-duplex
i ' | communication)
H i Wirite data as described in Section 10.
L| ______________________________ J
T 7 | Tospecify transmission control
E i | Write data as described in Section 9.
e e L J
Receive
comn':and JX,81 . 7 | Toreceive data in the no-protocol mode
[ 11 H i | Follow the procedure as described in Section 6.4.
Clear FToTommTomToTmemTees : .
command r-=----oooommooT oo T oo 7 | Toclear recsived data in the no-protocol mode
'—‘{ I_—i | Follow the procadure as described in Section 6.2.1(4)
Send ~TTTTTTTTTTTTTTTTTTmToTmoomoes B
comn'1and )I(EIW FoTmTTTTToTTT oI 7| To transmit data in the no-protocol mode
I 11 ) ' Follow the procedure as described in Section 6.5.
!""""'*! L e e e e ——— - m]
Command X°87.r __________________________ 7 | To read LED ON/OFF statuses, write data to turn OFF LEDs,
— F— l‘*. i | and read signal statuses and switch setting statuses
i * | Read/write as described in Section 8.
/'J\/ vl

To change the completed code to ETX (03H)
Write the ASCIl code for ETX (03H) to buffer memory address
100H.

To set the byte unit
Write "1" to buffer memory address 103H.
To change the no-protocol send area to addresses OH to FFH (*1)

Wirite OH to buffer memory address 104H.
Write 100H to buffer memory address 105H.

To change the no-protocol receive area to addresses 120H to 19FH (*1)

Write 120H to buffer memory address 106H.
Write 80H to buffer memory address 107H.

To change the completion data length to 15 bytes (the receiveddata
unit has been specified at address 103H)
Write *15" to buffer memory address 108H.
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Address

iH

to

\_ FFH
100H

104H

105H

106H

rf\— 107H

to

11FH
(3 120H

121H

19FH
1AOH

to

DFFH

MELSEC-A

*1  The following diagram shows the locations of the send area and the receive
area according to the above examples.

Buffer memory

{Send data length storage area)

(Send data storage area)

OH

100H

120H

80H

(Received data length storage area)

(Received data storage area)

Refer to Section 3.10 for details of the user area and the specific use area.

\

No-protocol send buffer memory area
(referred to as "send area”)
Can store up to 255 words (510 bytes)
of data with its 100H capacity.

Indicates the head address is OH.
Indicates the memory size is 100H.
Indicates the head address is 120H.

Indicates the memory size is 80H.

No-protocol receive buffer memory area
(referred to as "receive area”)
Can store up to 127 words (254 bytes)
of data with its 80H capacity

User area

Specific use area

User area




ction
23 AISCGPU [ A2CCPU [ A2CCPU
C2a-R2 C24 C24-PRF

Y A A
on 8.2.4

MELSEC-A

6. COMMUNICATIONS WITH EXTERNAL ..

module

DEVICES IN THE NO-PROTOCOL MODE ===

(4) The following explains the restrictions on modules, and the timing and
procedure for changing the settings to continue data receive processing by
changing the settings for receiving the data in the no-protocol mode after
starting data communication.

(a) Type names of applicable computer link moduie

Data receive processing can be continued after changing the settings of the
receive completion code and data length after starting data communication.
( ): Software version of the corresponding module.

o AJ71UC24 (Version M and later)

o A1SJ71UC24-R2, A1SJ71UC24-R4, A1SJ71UC24-PRF (Version M and
later)

o A1SCPUC24-R2 (Version A and later)
e A2CCPUC24, A2CCPUC24-PRF (Version K and later)

(b) Settings that can be changed

Among the initial settings at the buffer memory of the computer link
module, the following setting can be changed after starting data
communication.

¢ No-protocol receive completion code (buffer memory address: 100H)

» No-protocol receive completion data length
(buffer memory address: 108H)

* Conventionally, the setting could be changed only at the start up of the
module (computer link module ready signal (Xn7) going from OFF to
ON).

For other settings, change them at the start up of the computer link
module as made previously.

{(c) Timing and procedure for changing the setting
1) Timing

To change the receive completion code and/or the receive completion
data length after starting data communication, do so when the 1/O
signals, related to reading of the receive data, between the PC CPU
and the computer link module are in the state indicated below.

¢ Receive data read request signal (Xn1) :ON
¢ Receive data read completion signal (Y(n+1)1) : OFF

2) Procedure

Tun ON the receive data read completion signal after executing the
following when the receive data read request signal is turned ON in
response to the receiving of the data from an external device.

+ Reading the received data.

e Changing the no-protocol receive completion code and the no-
protocol receive completion data length.
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External device Data-1 Data-2 ~
AN
Computer link module \ ~ N
\ Read request by N Read request by
\ the setting -A/-1 ~ \the sefting -B/-2
\ .
Read request signal N
{Xn1) 1\
\
2
Received data read
Read l al A
ead complete sign AN
(Y(n+1)1) PN )
AR ]
AN\ /
NNy
Receive completion code setting area \ I
(Buffer memory address: 100H) Setvalue-A >< ;. Setvalue-B
\SE
l’:z;:;‘o;?tg:‘;e:ree“;e completion data Setvalue-1 ><1/ Set value-2
(Buffer memory address: 108H)
(Program example ............. Computer link module 1/O signals: 80H to 9FH)

Read request signal
1) X81 2)

¢—— ————+——Fromp| Ha [Heo [Do|Ki|—¢

2

movp|po | z |—¢

+—Fromp| Hs | He1 [ D1 |koz|—¢

3)

$—1 Top | He [H100] m | K1 [—¢

4)
¢—1 ToP | He [H108] n | K1 |—¢

5)

Reads the receive data length.

Reads the receive data by the receive data length.

If necessary, changes the setting of the receive completion code.

If necessary, changes the setting of the receive completion data

length.

Turns on the receive completion signal.
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6.2.5 Precautions during data communications

(1) Conditions when the computer link module transmission sequence is initialized

The transmission sequence is initialized in the following cases:

¢ When the power is turned ON, the PC CPU is reset by the reset switch, or the
mode is switched

e If the CD signal is turned OFF during send or receive processing when CD
terminal check is enabled on the RS-232C in full duplex communications.

(2) Using a FROM/TO instruction to access the computer link module

A FROM/TO instruction to access the computer link module from a PC CPU
should only be used when absolutely necessary.

This is because when data is transmitted from the computer link module to an
external device at the same time a FROM/TO instruction from a PC CPU to the
computer link module is executed, the FROM/TO instruction has priority and is
processed first.

This delays the data send time from the computer link module by. how long it
takes to process the FROM/TO instruction.

(3) Data code conversion

In the no-protocol mode, data is not converted to ASCII code in the computer
link module. If ASCII or JIS codes are required, the data must be processed
into ASClII or JIS code in the PC CPU or an external device.

(4) Occurrence of framing errors on the external device

A framing error might occur at an external device while nothing is sent from the
computer link module to the external device via the RS-422 interface. (Refer to
Section 3.8.3.)

To prevent this, add an identification code to the head of sent data using a
sequence program so that the head of the data processed by the computer link
module can be recognized as such.

Before conducting data communications via the RS-422 interface, refer to the
interface specifications of the computer link module shown in Section 3.8.3.

(5) Communications with the computer in multidrop link

In the 1:n multidrop link, the data sent from the computer is received by each
computer link module.

The message must contain the objective PC CPU where the data is sent and, at
the same time, it is necessary to write the sequence program that ignores the
received data addressed to other stations.

(Message example)
| I
Station number Data length
sTX Space 0 2 (Binary data) Data CR LF
(©2H) | (20H) | (30H) | (a2H) | (0DH) | (0AH)
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(6) Combined use with dedicated protocols

When data communications is executed in the no-protocol mode, if the
computer link module mode setting switch (refer to Section 4.2.1) is placed in
any position from 1 to 8, or any mode number from 1 to 8 is designated by the
mode switching function, data communications with the other interface can be
executed using the dedicated protocol.

Data communications cannot be executed by setting one interface to the
bidirectional mode and the other to the no-protocol mode.

(7) Operations prohibited during data send

Do not attempt either or the following while data is being sent from-a compute
link module to an external device, otherwise the computer link module will stop
sending the data and the send completed signal (Xn0) will come ON.

(Prohibited operations)

o When executing data communication via an RS232C interface, switching
the CD signal OFF when "CD terminal check enabled” has been set in
buffer memory address 10BH and the external device is controlling the
CD signal of computer link module. (The computer link module will also
fail to send data and will switch the send completed signal ON if the CD
signal is OFF when sending is started.)

¢ |ssuing a receive data clear request.

(8) Changing the receive completion code and the receive completion data length

To continue data receive processing by changing the setting for data receive
processing (receive completion code and receive completion data length) after
starting the data receive processing, change the setting at the timing and in the
procedure described in 6.2.4, item (4).

6.3 Pre-Operation Check Points

Refer to Section 4 for the start-up procedure of the computer link module in the no-
protocol mode.

Recheck the following items before starting operations to secure normal
performance of the computer link module.

Check ltem Reference Sections
(1) Switch settings Section 4.2
(2) Operation of the computer link module Sections 4.5 and 4.8.1
(3) Connection with an external device Section 4.6
(4) Connection/setting of a terminal resistor Section 4.7

POINT ]

Unless these items are correctly set in the no-protocol mode, normal computer
linking cannot be established.
Recheck the above items before starting operations.




6. COMMUNICATIONS WITH EXTERNAL
DEVICES IN THE NO-PROTOCOL MODE

MELSEC-A

6.4 Data Receiving Procedure in the No-Protocol Mode (External Device - Computer Link Module)

"Data receiving" is data processing where the computer link module stores data
received from an external device in the buffer memory data receive area and then a
sequence program reads the stored data using the FROM instruction.

6.4.1 Data receive procedure

The following diagrams show the data receive process to read out data to the PC

CPU in the no-protocol mode.

Reading data by the read completed code I

’—> Completed code
O i Default codes are CR/LF
[ (ODH/0AH). May be changed
Recsived data to user designed complete
External o e codes.
device . 1 IR \
| | |
L lH i |‘IHI i 1
Computer link module \f Read request signal Xn1 is tumed ON
when read complete code is received
Received data read
request Xn1
Received deta read
completad

Y}t \f
PC CPU FROM Tumed
processin ONOFF

pro

(program) ouert

Reading data by the set data length I

l Set data length

LI B R D S N |

Received data
1 I 1

External

device 1 1 1
1 | I
LHLH !L.H)

Read request signal Xn1 is tumed ON
when the set length of data has been
received

Computer link module

Received data read Xn1

request
Y1)l V

Received data read
completed

PC CPU FROM Tumed
{program) processing /' ON/OFF
by program

6.4.2 Data receive program

Shown below are basic sequence programs and programming examples to read
data from the buffer memory (receive area) to the PC CPU.
Data is read from the buffer memory receive area (default: 80H to FFH).

PC CPU

Sequence

program

Computer link module

Address Buffer memory (no-protocol send area)
80H No-protocol send data length area storage
81H
" Sequenceprogram (|
FRHL T T T T T T T T
1)
Xni {Send request) -\
4
Yinsty1 (Send completed) }-4'

1) to 4) in the diagram corresponds to 1) to 4) in (1)(a) and (2)(a) of this section.
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(1) Basic sequence program to use application instructions (FROM, FROMP,
DFRO, DFROP instructions)

(a) Format to read from the receive area

Refer to the Programming Manual (Common Instructions) for details.

1) Read request

Xni 2) Received data read . .
Reads the raceived data length from the no-protocol received

{ } IFROMP| n ‘ n2 | D | n3 I——" data length storage area of buffer memory when the read re-
quest signal (Xn1) is turned ON. .

MOVP ma » Stores the read data length to the index register (Z).

3) Received data read

Reads the received data of the read received data length
) FROMP I n I n2 , - ' Koz ,—"’ from the received data storage area of buffer memory.

4) Read completed

@, Turns ON the read completed signal (Y(n+1)1) after the

received data has been read

* Data read by program 3} is processed as the received data.

(b) Programming example

To read the data of (n+1) words from the area, beginning with buffer
memory address 80H, to the area beginning with DO when the computer
link module 1/0 numbers are allocated to 130H to 14FH.

X131 ! . From buffer
DO | Received data length
[ | I . ' } memory (80H
X |FroMP | H13 | Heo | Do | ki |— b ory (80H)
p2|
MOVP[ D0 | Z | 7 eoeddnn |

From buffer

I :
t———{FRomp | 113 | Het | b1 | Koz |—4-- - - - N T %; ?:ergobriginmng

with 81H)

| 1
3 ]
: Dn :
Yi41 4 i )
: Dn+1 :
1 [
1 t
1 [
t 1
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(2) Basic sequence program to use the dedicated instruction (INPUT in-struction)

(a) Format to read from the receive area

Refer to the Programming Manual (Dedicated Instructions) for details.

2) Received data length read

to
4) Read completed

Reads the received data not exceeding the allowable received
data length (user designated) from the received data storage
area of buffer memory while the read request signal is ON or

when it goes on.

The user designated read completed signal turns ON for 1 scan

after the received data has been read.

* Data read by programs 2) to 4) is processed as the

received data.

To transmit received data not exceeding 10 words to the memory area from
D10 when the I/O signals of the computer link module are allocated to

[44

4

Allowab! ived data
Do N ength (10)
D1 Received data length (n)
D10
Dn
Dn+1

* Only if the received data length =
the allowable received data
length, 00H is stored in D20.

1) Read request
| [ LEAD/LEDB | INPUT |—
] SUB | nt |
b LEbDc | n2 |}
p——— ] LEDC_ | D1 |
Read completed
(User designated device)
e LEbDc | D2 |
[ LEDR |
(b) Programming example
130H to 14FH.
Mo038
] I
MoV |
1
Xt .
1 { MOVP |
Mo 1 SET
| | —{ LEDB
| SUB
] LEDC
o — LEDC
b LEDC
M1
| | { RST
4

M1 turns ON for 1 scan after the received data has been read.

e

From buffer
memory
(From 81H)

* If the received
data length the al-
lowable received
data length, only
the length of the
received data
equal to the allow-
able received data
length is stored,
with the remaining
data abandoned.

POINT I

If the dedicated instructions are used, set the number of 1/O points (F32
points) and the model name of the applicable module (as given in the table
below) to the area for the slot to mount the computer link module in the /O
allocation parameters to be written to the PC CPU.
Refer to the Programming Manual (Dedicated Instructions) for details.

PC CPU Mounted with Mounted Computer Link Module
a Computer Link AJTIUC24 | A1SJ71UC24- | A1SJ71C24- A1SCPU | A2CCPU A2CCPU
Module R2/R4/PRF R2/R4/PRF C24-R2 c24 C24-PRF
AnUCPU AJ71UC24 AJ71C2483
AnACPU AJ71C2483 .
Other than AnA/AnUCPU No setting y; dedicated instructi
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(3) Application example

The following describes examples to store received data in the read data re-
gister using application instructions.

Even if a dedicated instruction is used, the same result can be obtained, al-
though different sequence programs are used.

Example 1: By receiving completed code, in word units (buffer memory allocation: defauit) |

To store "ABCDEF12345" CR, received from an external device, to DO to D6 of the PC CPU. (Computer link module /O addresses :
1AOH to 1BFH)

T i T ; T : T ; T : T 12 bytes / 2 = 6 words
External ABIC DIEFi1 23 4}53
device : i ; ; ;
41HlazH:aHI44H:45H]asulmulszniasulunlssnlona\
. J
Computer link module
Received data
read request X1A1
Received data
length s stored
Received data
read completed Y181 \
PC GPU (program) 3
Gc CPU program examp@
80H} 00H , 06H *po | 00H , 06H
X1A1 Y181 - B - ® A
—{FROMP| H1A[Heo [ 00 | K1 |—¢ ) B1H| 4211 . 41h D1 | 42H . 41H
(D) (C) (D) (C)
+— wow [oo]z |42 B2H) 4aH , a3 | 5 | D244, a3n
gnl B 6 | =) g O ©)
+— FrRoMP| H1A [Het | Do | Koz |— 46H , 45H 4(62|-)-| ) ?15)1-4
(2 (1)
| 84H| 3oy |, 31H D4 | 30H , 31H
SET |Y‘IB‘||__'4 3) 85H (4) (3) (4 @
34H , 33H D5 | 34H , 33H
(CR) (5) (CR) (5)
YIBY . ~86H| 0DH , 354 D6 | 0DH , 35H
'_'i I—' Computer link module Sequence program
; Received data processing : buffer memory data memory
RST  [viBit— 4
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Example 2: By receiving the set length of data, in byte units (receive area allocation: default) r

To receive "ABCDEF 123" from an external device and store it to DO to D5 of the PC CPU with the receive complete data length set as
"9". (Computer link module 1/0 addresses: 80H to 9FH)

--------

External device V1o

Computer link module

Received data X81
read request Received data
length is stored
Received data
read completed o1 \\
PC CPU (program)
Address
(PC CPU program examp@ 1)
80H| 00H , 09H |[———» pg| O0OH , 09H
X81 X991 : ~ ~ -
| F——Hf{Frove e [reo [o0 [ i | o B (o] 2.8

% [0 | @ [ o0 o2 O dah| o | 2| dah. o

g ) ©® | = ps| B (B

—| +pl D°| D1 | z |_4 46H » 45H 46H - 45H
sl 2 ) | o[ &8
32H » 31H ’
+—| FromP| H8 | Het | D1 IKOZJ——‘ 2 ) a5 @ C os 2]
00H . 33H 00H . 33H
l SET b’ 91 i__< 3 Computer link module Sequence program
Yer - — -— buffer memory data memory

Receive data processing

RST | Yot |——< 4

POINTS l

(1) Even if transmission data units are set to byte units, the FROM
instruction in a sequence program operates in word units. Therefore,
the length of receive data must be converted to the number of buffer
memory points (word units).

In the above example, 9 bytes of data must be converted into 5 words
(9+2=45...5). ' .

(2) When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FROM instruction are "00H".
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6.5 Data Sending Procedure in the No-Protocol Mode (Computer Link Module — External Device)

"Data sending" is data processing where, in response to the send request signal
(Y(n+1)0) from the PC CPU, the computer link module transmits data written to the
buffer memory send area by a sequence program using the TO instruction to an
external device.

6.5.1 Data sending procedure
The following describes the procedure to send data written to the send area to an
external device.
PROCEDURE |

Send complete

Send request

PC CPU
(Program)

External 1-word data is expressed in 2 characters

device

T ‘: T ; ¥ H 1 ; ¥

Send data
[ | t
i ; ) :

LHIL H| ILHILH
boos )1 4 1 1

Computer link
moduie

- e

XnO

Yn+1)0

/S

TO processing Turn ON/OFF by program

(Send data lenglh

Send data)
POINTS l

(1) An error occurs if the send data length is greater than the send area, or
equal to "0". In this case, "1" is written as transmission error information
to the most significant bit (bit 15) of address 101H (error LED display area)
in the specific use area. (Refer to Section 6.2.2 (3).)

(2) The send data length written to the head address of the send area is not
transmitted.

6.5.2 Data sending program

PC CPU

Sequence
program

Shown below are basic programs and programming examples to send data from the

PC CPU to an external device.

Data is written to the buffer memory send area (default addresses: OH to 7FH).
Computer link module

Address
[ > OH

Buffer memory (no-protocol send area)
No-protocol send data length area storage

| __J Ll 1) to 5) in the diagram
) Send data storage area  { corresponds to 1) to 5)
L . S in (1)(a) and (2)(a) of
1 L--~------------- this section.
7FH
Ynet)0 (Send request) 3) 5

Xno (Send completed)
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(1) Basic sequence program to use application instructions (TO, TOP, DTO, DTOP
instructions)

(a) Format to write to the send area

Refer to the Programming Manual (Common Instructions) for details.

Send Send Send
command completed request
X1 Xn7 Xno Yn+1)0
0—‘ ; I { /Jt/{l, % |[ Setsend data I———l- Sets the send data and send data length when the send
command signal (X[ ]) is turned ON.
'——-l Set data length }—< * Turn OFF the send command signal before the send
completed signal (Xn0) is turned ON.
1) Writing data length setting
2) Writing send data g _
| Wirites the send data length and send data to the buffer
+—{T0P[n1] n2[s[n3}— momery. 9
3) Send request
SET| Ym+1)0 b Turns ON the send request signal (Y(n+1)0) after the
-- data is written.
4) ienn: completed 5) Canceling send request
1 : | Turns OFF the send request signal when the data send
“—‘I | RST| Y(n+1)0 completed signal (Xn0) is turned ON.

(b) Programming example

To transmit 5-word data after writing "ABCDEFG_CR.LF" to the buffer
memory area from 1H when the computer link module I/O numbers are
allocated to 60H to 7FH. (The designated unit of data is "word" in the
example.)

Send
command T T
X[] X687 Xe0 Y70 D10|00H 05H ]

I

— - A —sclecoereli bt |- bilame

-r—-}—-- {_,D12J44H(D) , 43H(©C) || To buffer memory
:

D13|46H(F) , 45H(E) (To address OH to 5H)
D14|20H([ }) ., 47H(G)
---»D15[0AH(LF) , ODH(CR) )

r~——————

e
bl
H
H
H
5
g

1
-

A A
p
X60
| i
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(2) Basic sequence program to use dedicated instructions (PRN, PR instructions)
[When to use the PRN instruction] . . ... To transmit set length of data in byte/word units

(a) Format to write to the send area

Refer to the Programming Manual (Dedicated Instructions) for details.

Send Send  Send
command-1 completed request
X[ Xn7 Xn0  Ym1)0
..__' '__| b Sets the send data and send data length when the send command

signal-1 (X[ ]) is turned ON.

Set data length
command-2

1) Writing send data length setting
1

[ * Turn OFF the send command signal-1 before the send completed
signal ("D" below) is turned ON.

Send command-2 6) Cancelling send request
J——| |L - LEDA/LEDB | PRN |—4¢ writes the send data stored in the designated device to the buffer
memory send area and enables the computer link module to send
] SUB [ ni }—¢ gz data while the send command signal-2 is ON or when it goes

| The PC CPU alone writes the send data and the send data length
{ LEDC/SUB | n2 |—4 tothe buffer memory and make the send request to the computer

link module.
{1 LEbc | s }—¢

Send completed
(User designated device)

{ LEDC | D |—¢ The user designated send completed signal turns ON for 1 scan
when the data send is completed.
{ LEDR |——<

{b) Programming example

To transmit 5-word-long data after writing "ABCDEFG_CR.LF" to the buffer
memory when the I/O numbers of the computer link module are allocated to

60H to 7FH.
Send ; (The designated unit of data is "word" in the example.)
comman T T
X[ X67 X80 Y70 femaa pDio| ooH 05H
+— —— b————F————asc[ aecoere(] [on [T o1 ezn) |, amey
] MOVP| FOROD [ D16 |—4 --+-, |, |D12[ 44H(D) , 43H(C) To buffer memory
I D13| 46H(F) , 45H(E) 5 (To address OH to 5H)
1
t+—imMovp] K5 [Dtop—t--! D14| 20H( ]) . 47H(G) ;
| “---»{D15| OAH(LF) , ODH(CR) :
SET :
| SET | Mo | i 1
| {7 IEDB | PAN @ -l
e | SUB | Hooos  |——
] LEDC | D10 }—
——{ 1EDC T D |—¢
— LEDC | M1 }—¢
G
Il
X [ RST_[ Mo }—1
A
D et M1 turns ON for 1 scan when the data send is completed.
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[To use the PR instruction] ......... To transmit data up to the address immediately before the
00H code.

(a) Format to write to the send area

Refer to the Programming Manual (Dedicated Instructions) for details.

Send Send Send
command-1 completed request
X{ ] Xn7 Xn0 Yin+1)0
..__.I } 1' } % /f - { Set send data |__ Sets the send data and the 00H code when the send command sig-
nal-1 (X[ ]} is turned ON. ‘
b (Being the send complete code, the 00H code cannot be included in
the send data.) .
P * Turn OFF the send command signal-1 before the send completed
1) Writing send data length setting signal ("D" below) is turned ON.
fo
Send command-2 5) Cancelling send request
JI } | LEDALEDB | PR |—+ Writes the send data stored in the designated device to the buffer
memory send area and enables the computer link module to send
I the data while the send command signal-2 is ON or when it goes
__suB__[ n_ |—ton '
The PC CPU alone writes the send data and the send data length
| I to the buffer memory and make the send request to the computer
1 LEDC I S " link module.
Send completed
(User designated device)
{ LEDC | D l— The user designated send completed signal turns ON for 1 scan
when the data send is completed.
LEDR g

(b) Programming example

To transmit "ABCDEFG_CR.LF" to the buffer memory when the /O

Sond numbers of the computer link module are allocated to 60H to 7FH.
en

command (The designated unit of data is "word" in the example.)
-~ _—
X[] X67 Xe0 Y70
| Il LY ! L. ) D11/ 42H(B) , 41H(A)
f T AT A [AsC] ABCDEFG[ 1/ D11} {_.|D12{ 44H(D) , 43H(C) To buffer memory
+——{MOVP] HOAGD [ D15 |—+-~~-~ | D13[ 46H(F) , 4SH(E) | —r>(Toaddress OH to 5H)
{ D14 20H( }) , 47H(G) {  The PC CPU checks and
MOVP[ Ko [D16 | "~7i ----={D15[ OAH(LF) , ODH(CR) ; writes the send data length.
CSET Mo —1 " D16[00H  , o0OH i
MO - -~
|| [T [EPB [ PR J—f-—---mmmmmmmmmmmmmmem e
y S SUB [ HO006 |—
+————{ TEbc [ DT —
t————]  L[EDC | ™1 }—
[EDR
M1
K A
11
t RST Mo

POINT I

If the dedicated instructions are used, set the number of I/O points (F32
points) and the model name of the applicable module (as given in the table
below) to the area for the slot to mount the computer link module in the /0
allocation parameters to be written to the PC CPU.

For the applicable model names, refer to POINT in Section 6.4.2(2).

Refer to the Programming Manual (Dedicated Instructions) for details.

M1 turns ON for 1 scan when the data send Is completed.
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(3) Examples of application instructions

The following describes examples to store received data in the read data
register using application instructions.

Even if a dedicated instruction is used, the same result can be obtained,
although different sequence programs are used.

Example 1: Transmitting data in word units (send area allocation: default) !

To write "ABCDEFG 123" CR, LF by sequence program and transmit it to an external device (Computer link module /O
addresses: 80H to 9FH)

External device

Computer link module

Send data sead \ ' .
completed X80
Send data length

12 bytes / 2 = 6 words

Send data sead ?/
Y90
request \
5 6)
PC CPU TO processing )
(program)
3)
PC CPU program example \
Addre
X0 X87 X80 Y90 N e
+—HHAHF+—{ asc ] ascoerar [ o1 | Dojook , 06| oMl oo , osH|
( 8 (A 8 W
D1
t———— movP [Hass2 | Ds [ A atzol; : :;.él)-l ’HH
Send G O2) 4ani , ash| . 2H|aaft , 4sh
o and ————| MOVP[HOAODI D6 |4 ol 1 4 o .
E @ ps| (F) (B) ,:> (F) (B
NOVP mm F 46H , 45H 146H . 45H| |—
G el @] o @
1 31H , 47H 31H . 47
+— top [ re | Ho| po| k7|4 4 2 05| @ @ sl @ (@
3] 33H , 32H 33H_, 32H
SET | Yo0 5) DEw(LF) (CR (LF) (CR)
X80 [ ser [ veo | Senddaa \_Zfoan . obH|  ©H|oaH ,opH
.._.{lL RST 6) Sequence program  Computer link module
2) data memory buffer memory
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Example 2: Transmitting data in byte units (send area allocation: default) J

To write "ABCDEFG 123" CR, LF by sequence program and transmit it to an external device (Computer link module /O
addresses: 80H to 9FH)

External device
Computer link module ' i ' i ' : ' E ' ; D bytes
A BICDIE FlG 112 3:‘;',;
R T
“Hllﬁ “"L“HE‘&‘“HEMB sﬂi: ™ ssr!onnlom
|\ J
Send data sead X80 — \
completed
Send data length
Send data sead Yoo V
request \
. 5) 6)
PC CPU TO procesging
(program}
3)
PC CPU program example

\ Address

X0 X87 X80 Y90 <
'HHH’F‘”““‘ ASC | ABCDEFG1 | D1 | DO[0OH , 0CH|  oH| 00H . o6H
<
+—— movp [Hasa2 | ps ] (b1 ‘t(:r)l , l(lﬁ-l H 4(:& . @
b2l @ © © (0

) 44H , 43H " 2H| 444 , 430
(Fy (B Hi () (B
=) 03 it , asii =3 46H . 45H

3 3

ggrf;?n ond ___[ MOVP | HOAOD |D1o |-—<
{—vow [0

oew-gnmoows)

B8 |8
EAIENCTE o I )
O oo (S0 G o
..__H RST 8) /Sequence program  Computer link module
2) data memory buffer memory

POINT I

Even if transmission data units are set byte units, the TO instruction in a
sequence program operates in word units. Therefore, the length of send
data differs from the data length set with the TO instruction.
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7. COMMUNICATIONS WITH A COMPUTER IN THE BIDIRECTIONAL MODE

This section describes the method applied to link a computer with a PC CPU for
bidirectional transmissions (supported in bidirectional mode).

Bidirectional communications with a computer is possible only when a computer and
a computer link module are linked in a 1 : 1 ratio.

Always read this section when the RS-422 and RS-232C interfaces are used in
the bidirectional mode with the mode setting switch of the computer link module
being set to any position from "1" to "8" or with the mode switching function being
used to set the mode number to any of "1" to "8".

It is not necessary to read this section when the interfaces are used with a
dedicated protocol and in the no-protocol mode.

POINT

Buffer memory used in the bidirectional mode
In sections other than this, buffer memory used in the bidirectional mode is
described as the buffer memory used for the no-protocol mode. Because the
application purposes are the same, simply think of the "no-protocol mode" as
the "bidirectional mode".
Examples:
* No-protocol mode send area

—» Bidirectional mode send area
¢ No-protocol send buffer memory head address setting area

—» Bidirectional send buffer memory head address setting area
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Data Flow in the Bidirectional Mode
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The following figures show schematic data transmission processes between a PC
CPU and a computer.

When data is sent to a computer, the computer link module adds a control code etc.
to the send data designated by the PC CPU and sends it to the computer. (The send
data designated by the PC CPU is sent without changing its code.)

When data is received, the computer link module removes a control code etc. from
the received message and transfers it to the PC CPU without changing its code.
Therefore, the BIN data (numeric data) can be handied as the transmission data.

(1) When a PC CPU sends data to a computer

PC CPU Computer link module
v Buffer memory
(Sequence
program) Bidirectional send Computer
buffer memory area
T T T -
| | ] ) 1 E
Wite Data — > |—Jc$:k: Data {ls:t:]: N
(TO instruction) | | | DA g EQ
{00H to FFH) S :
(0OH to FFH)
Send request e - .
signal ON m (normal)
(Youn1) ¢ ]
Sendcompleted | ““(,' I_ISJ or
(Xn0) NN (abnormal)
Al Error
l K,code
(2) When a PC CPU reads data received from a computer
PCCPU - Computer link module
(Sequence Buffer memory
program) Bidirectiona! receive Computer
buffer memory area . . i
Read request (norma) | || 5 i Data | i Check
signal ON : - q length! D3t g
------------------- H :" (@b A ; 1 . h
! xn1) ! abnormal '
i 5 ignored (00H to FFH) Error | N
H LEE o A
: code | ¢
E
1
]
i
v
Read < | Data I—:
(FROM Instruction) l_l— A
(00H to FFH) [ c
Read completed I 7 K
signalON  +— | __~
(Yne1)1)
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7.2 Programming Hints

Described below are precautions for preparing a program for a computer link in
bidirectional mode.

POINT I

It is impossible to use the functions available in bidirectional mode together
with the functions available in no-protocol mode mentioned in Section 6.

The computer link in bidirectional mode is enabled by making settings with the
mode setting switch on the computer link module (Section 4.2.1) and the
bidirectional mode designation area in the buffer memory specific use area
(Sections 3.10 and 7.2.6 (2) (f)).

7.2.1 System configuration and communications mode for bidirectional mode communications

(1) System configuration and the computer link module mode setting

Data communications in the bidirectional mode is possible only in the system
where a computer and the computer link module are linked in a 1 : 1 ratio. The
mode setting switch in the computer link module should be set in any position of
"1" to "8" (refer to Section 4.2.1), or the mode switching function can be used to
set the mode number from "1" to "8" (refer to Sections 3.6 and Section 12).

(2) Usable with dedicated protocols

When data communications is executed in the bidirectional mode, data
communications using the dedicated protocol is possible with the other
interface.

Computer Computer Computer Computer
- 1 1 1

RS-232C communications RS-422 communications RS-232C communications RS-422 communications
with dedicated protocols in the bidirectional mode in the bidirectional mode with dedicated protocols

CPU D CPU [_

modulk D module

Computer link module Computer link module
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7.2.2 Receiving data from the computer

This section gives the items required to be understood to operate the PC CPU to
read data received from the computer.

‘f— Received data lengh storage area
3
®
4
@ Received data storage area
PC CPU Computer link module 8
Buffer memory D
(Sequence - -
program) Bidirectional receive |
buffer memory area Computer
(normal) E! 1 1
Read request N Data ! Dara :Check
signal ON | qilength ¢ 1sum
r—————-- —-——— } . 1 + .
abnormal !
! (Xn1) i Ig(nor o ) (00H 1o FFH) N
]
E Loslp Error !
1 code |
!
!
|
1
v
=
(FROM instruction) l I A
Read completed (00H to FFH) [ c
signal ON l//
Youyy [ o T TT T -
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(1) Allocating the receive area

Receive area is a buffer memory area in the computer link module where the
data and data length received from a computer are stored so that the PC CPU
can read them.

Default settings of the receive area allocation are buffer addresses 80H to FFH.
The receive area allocation can be changed according to the purpose of data
transmission, computer specifications, and receive data length.

(Refer to Section 7.2.6 (2) (c) for the changing procedure.)

[ The unit of received data length depends

Addresses Buffer memory et on the setting at address 103H of the
(default) Received data length I | word/byte setting area
8oH| § storage area ‘ [ Recsived data length storage area
giH| S The data length in the received message is
3 Received data  stored.
o| 8 storage area [ Received data storage area
FFH Received data is stored sequentially from
the lowest address.
POINT |

The length of data per one time of sending from a computer to the computer
link module must be smaller than the size of the received data storage area in
the computer link module. v
(Received data storage area) >= (Data length received from a computer)
When it is necessary to send data whose length exceeds the size of the
received data storage area, take either of the following methods.
(1) Changing the receive area
Change the address and size of the receive area.
(2) Dividing the send data
Divide the send data into parts so that each part is smaller than the
receive area size. Add block numbers to such divided parts of data for
identification.
(Message format example)

T T T
1
S| Data | Block ! Check
a length | No. Data sum
L,H|L H! L, H
N ;

Data area
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(2) Reading received data

The computer link module issues a received data read request to the PC CPU
by turning ON a received data read signal (Xn1) at the timing when the
conditions are established as described below.

e When the data length in the received message is received and a data area
which is equivalent to the word or byte length set with the bidirectional
word/byte designation area (buffer address 103H) is received.

e When a check sum is handled, the condition is established when the above
data area and a check sum are received.

(Example)
Word/byte designation area setting .......... Word unit
Data length in the received message........ 10

In this case, the computer link module issues a received data read request
to the PC CPU when a data area of 10 words (or a data area of 10 words
and a check sum of 1 word) has been received.

When a received data read request (Xn1) has been issued (ON), read the
received data length and the data equivalent to the received data length by
using a FROM instruction in a sequence program. And then, turn a received
data read completed signal (Y(n+1)1) from OFF to ON.

Buffer memory (Receive area addresses are defaults.)

Data length
1o 8OH| o Received data length storage area
(" 81H | B (AY Send the data according to the setting
L 428 ___ ___4H_ ] in the word/bLte designation area
82H ) : P (address 103H).
83H _—_(T=')_I__—_,-___—EZ—— ...Received data storage area )
461 __ L ___ 4 SH | Received data are stored in the
From computer | Todataarea |  84H i) . & ?scenging arder of addresses
L — e - = rom (L) to (H).
*TS....BA" 1 oesH| &L & Lo
Head E ”:‘_ ——r e - . ——— —— 6 -— :V
I
L sAH(__é:T%____;___éas_ﬁ__

The received data length and
received data are read from the
receive area in buffer memory.

)

Received data read request signal (Xn1) &ﬁ_‘

Received data read completed signal (Y(n+1)1)

POINT I

Set the data length in the sending and receiving message so that the same
data length unit (word or byte) is used between the computer and the PC
CPU.

The data length unit used with the PC CPU can be designated by setting it
with the bidirectional word/byte designation area (address 103H) in buffer
memory of the computer link module.
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computer, received data will be cleared. The following gives precautions for the operation.
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(1) If a CD signal is turned OFF:

¢ During data communications with a computer through an RS-232C channel when the CD
terminal check function has been set, if a CD signal of the computer link module is turned
OFF (4 ms or over) by the computer when a read request to the PC CPU has not been
made, received data will be cleared. (The receive area will not be initialized.)

o If a CD signal is turned OFF when a read request to the PC CPU has been made, the
computer link module continues to issue the read request to the PC CPU. (The received
data for which the read request is made will not be cleared.)

If the CD signal is (has been) turned ON after the received data read has been completed,
the computer link module sends an ACK message to the computer.

» To restart data sending from the computer, turn ON the CD signal.

(2) If mode switching is performed:

« |f the computer link module’s operation mode is forcibly switched as described in Section
12, the computer link module turns into the initial start-up state and the received data will
be cleared. (The receive area is initialized.)

» To perform subsequent data communications, setting with the specific use area in buffer
memory is necessary. '

+ When restarting data sending from the computer, start sending after the computer link
module READY signal (Xn7) has turned ON and settings with the specific use area have
been completed.

{Depending on the structure of the computer link system, it may be necessary to, before
restarting data sending from the computer, notify the computer from the PC CPU of the
state in which communications can be restarted.)
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(8) Detecting a receive error (by the LEDs and buffer memory)

If the computer link module detects an error in the data received from the
computer in bidirectional mode, the computer link module indicates it with the
LEDs (2-C/N to 2-SIO or 4-C/N to 4-SIO) and stores the error information to
buffer address 101H. Or, it stores corresponding error code to buffer address
117H.

Check the occurrence of a data receive error by the LEDs located on the front
side of the module or by reading the above-mentioned buffer memory by the
sequence program.

(a) Error indicating LEDs on the front side of the module

LED
LED Layout LED LED
ED Name Meaning of L Initial
(AJ71UC24) No. | " g of LED Display LED ON OFF
Status
(for de- (for de-
scription) scription) Result of communications between
er FEJI:;I.J' 16 2-C/N | GN PC GPU and RS-232C Refer to Section 4.3 {4). Normal OFF
0 RUN[GOI2-C/N | 16 17 2-P/S | P/S | Parity error on RS-232C Parity error Normal OFF
1 2-8D| OO [2-P/S 17
2 2-RD| OO [2-PRO | 18
(Unused)) QO 12-SIO0 [ 19
4 | 2-NEU| OO W-CN | 20
5 | 2-ACK| QO u-P/s | 21 19 2-SI0 { SIO | SIO error on RS-232C Overrun, framing error Normal OFF
: | 318 | &
Result of communications between
8 | 4-ACK| OO - i X .
18 4’4N_é5 88 25 20 4-C/N | CN PC CPU and RS-422 Refer to Section 4.3 (4) Normal OFF
11| 4RD % 21 | 4-P/s | Prs | Parity error on RS-422 Parity error Normal | OFF
(Un- [ o0 | |un-
used)| | OO | Jused)
_— (ol¢] L
23 4-SI0 | SIO | SIO error on RS-422 Overrun, framing error Normal OFF
When an LED turns ON, it stays ON even when the cause of the error is eliminated.
To turn OFF an LED, follow the procedure described in Section 8.1.

(b) Buffer memory
o Buffer memory address 101H (See Section 8.1 for the details.)

b15 b8 b7 b6 b5 b4 b3 b2 bl bo
101H
F 3
t— 2-C/N, C/N (LED No.16)
2-P/S, P/S (LED No.17)
2-S10, SIO (LED No.19)
4-C/N, C/N (LED No.20)
4-PrS, P/S (LED No.21)
4-SI0, SIO (LED No.23)
1 (ON) :Lighting...... Error occurred
0 (OFF) : Not lighting..No error
o Buffer memory address 117H (Refer to Section 13.2 for the error codes
and error contents.)
17H 0000H to 0083H | .
1 0000H : Normal
termination
0003H to 0083H : Abnormal
termination
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(4) Clearing the received data

Data transmission in bidirectional mode must be performed after receiving a
response message to the previous data sending.

If the computer link module detects an error during data receiving, it sends a
NAK message (response message) to the computer and ignores the data
received when the error was detected.

Therefore, no processing is necessary to clear the received data.

7.2.3 Sending data to the computer

This section gives the items required to be understood to send data to the computer.

Send data length storage area
o
[
5 .
g Send data storage area
PC CPU Computer link modute *n
Buffer memor
(Sequence y p D ‘
program) A
Bidirectional mode buff- -] ¢ L ]
T T T Computer
| I er memory send area I ! ' 'E
Write — Data _> — =T
(TO instruction) I i A Jsum: A lenghiQ
. 1
(00H to FFH) . (00 H o FFH)
Send request P mmmmmmmmm——- ~
signal ON E(g {normal) |
Yns1)1
tYew) Sendcompteted | ’__'__(.-’ |K| or
{Xn0) ::_\__l' K x: Error |(abnormal)
I IKE code I
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(1) Allocating the send area

Send area is a buffer memory area in the computer link module where the data
and data length to be sent from the PC CPU to the computer are stored.

Default settings of the send area allocation are buffer addresses OH to 7FH.
The send area allocation can be changed according to the purpose of data
transmission, computer specifications, and send data length.

(Refer to Section 7.2 (2) (b) for the changing procedure.)

[ The unit of send data length depends on the
Addresses Buffer memory mTTTTT ﬁetting git address 103H of the word/
default yte setting area
( ) Send data length : (Send data length storage area
OH| § storage area Designate the length of data to be sent with
Hl &~~~ """ TTTTT the TO instruction.
° Designated value is transmitted as the data
to § Send data P length.
storage area \ (Send data storage area
7FH o ———-]Send data is transmitted sequentially from
 the lowest address.

POINT|

The length of data per one time of sending from the PC CPU to the computer
must be smaller than the size of the send data storage area in the computer
link module.
(Send data storage area) >= (Data length sent from PC CPU)
When it is necessary to send data whose length exceeds the size of the send
data storage area, take either of the following methods.
(1) Changing the send area
Change the address and size of the send area.
(2) Dividing the send data
Divide the send data into parts so that each part is smaller than the send
area size. Add block numbers to such divided parts of data for identifi-
cation.
(Message format example)

T — T
1
E | Daa | Biock ! Check
g length | No. Data sum
LLH|L,H! L, H
< >

Data area




7. COMMUNICATIONS WITH A COMPUTER
IN THE BIDIRECTIONAL MODE

(2) Writing send data

The send data length and send data are written to the send area.

(a) The length of data to be written (having been written) to the bidirectional
send data length storage area in either words or bytes.

(b) The data to be transmitted is written to the send data storage area.

(Example) To send "ABCDEFG123" (Send area addresses are
defaults.)

Buffer memory

(a).....Send data length storage area

OH 50r10 Be sure to write a correct send data length value.
[ (B 7)) 3\ The value to be written depends on the setting to
Head address 1H 42 > 414 the word/byte designation area (address 103H).
() (%) If the word unit is set, write "5".
. J 2H 44 v 45y If the byte unit is set, write "10".
ABCDEFG123 { £ (b)
Toa ———] 3H & £ > --..Send data storage area
computer a ) Store the send data sequentially, beginning
4H 31 v 47H with (L) of the lowest address.
3 2 :
5H 3(3 ’ 3(2 J
‘ 5 4
6H 35 34
E p.7 ”r~v
After the operations (a) and (b), turn ON the send request signal (Y(n+1)0).
The computer link module starts sending the designated data of the
designated data length beginning with the lowest address in the send data
storage area.
POINT |

Set the data length in the sending and receiving message so that the same
data length unit (word or byte) is used between the computer and the PC
CPU.

The data length unit used with the PC CPU can be designated by setting it
with the bidirectional word/byte designation area (address 103H) in buffer
memory of the computer link module.

(3) Detecting a send error

If the computer link module detects an error in the data when sending to the
computer received in bidirectional mode, the computer link module stores the
error code to buffer address 116H.

Check the occurrence of a data send error by reading the above-mentioned
buffer memory by the sequence program after the data send completed signal
(Xn0) turned ON.

« Buffer memory (refer to Section 13.2 for the error codes and error contents)

116H | 0000H to OOFFH

7-1

0O000H :
0001H to 0010H :

0022H to 00SFH :
0080H to 0083H :
0084H to OOFFH :

Normal termination

Abnormal termination

(detected by the computer link moduie)
Abnormal termination .

(error received from the computer)
Abnormal termination

(detected by the computer link module)
Abnormal termination

(error received from the computer)
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7.2.4 Processing a computer link module for simultaneous send in full-duplex mode

The following describes the processing in the computer link module when the
computer and the computer link module simultaneously execute sending in

bidirectional mode.

If the data communication by the half-duplex transmission is executed conforming to
Section 10, sending from the computer and the computer link module will not be
executed simultaneously. In that case, it is not necessary to read this section.

Processing by the computer link module varies depending on the setting
(valid/invalid setting at simultaneous transmission) when the computer and the
computer link module transmit data at the same time to each other.

The following shows the processing in the computer link module for respective

settings.

(Example 1) When the computer link module sends data while the computer

is sending data

(2)-1 (n-2 '
E A B :
N
Computer Q *1: When an error
Computer link module E é ocourred:
Q K 2 Error
code
§1 »1 2)-2 K
Send request signal Y(n+1)0 —J/ K \ / &——
Send completed signa! Xno

Received data read request signal Xnt

Received data read completed signal Y(n+1)1

@-1 (1)-2
E AlM
N Cc
Computer K
’ P @ \ *1: When an error
Computer link modute E Al occurred:
N (o] N
Q K A Error
K| code
(1)1 / @-2
Send request signal Yinet)0 _ \ \ ( \%;
Send completed signal Xn0

Received data read request signal Xn1

Received data read completed signal Yn.1)1

*2 : Read request will be made after sending
(1)-1 has been completed.
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Computer

Computer

(Example 2) When the computer sends data while the computer link module
is sending data
(2-1 (1)-2
E Al *1
N o]
Q K
\ *1: When an error
Computer link module E Al 1 occurred:
N C
Q K N| Error
K code
(1)1 / (2)-2
Send request signal Yin+1)0 -—Y \
Send completed signal Xn0
‘2 ii j E
Received data read request signal Xn1
Received data read completed signal  Yn+1)1
*2 : Read request will be made after sending
{1)-1 has been completed.
(2)-1 (1)-2
E al 1
N o]
Q \ K *1: When an error
Computer link module E Al M occurred:
N Cc N
Q K A Error
K code
(1)1 (2)-2
Send request signal Y(n+1)0 ——V k \ ( \%
Send completed signal Xno
Received data read request signal Xn1 E ) !%
Received dala read completed signal  Yn+1)1
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Buffer Processing Computer Link
Memory
Setting Setting
(Address Send Processing Recelve Processing
114H)
After completing data send {(1)-1), the computer After completing data receive {{(2)-1), the computer
link module waits for response ((1)-2) while link module transmits the response ((2)-2).
0000H Send data : Valid checking time-out error. The received data and receive result are
Received data : Valid Normal or abnormal send completion is confirmed transmitted to the sequence program via the buffer
by response and its status is transmitted to the memory.
sequence program via the buffer memory.
After completing data send {(1)-1), the computer After completing data receive ({2)-1), the computer
link module transmits the sequence program of a link module transmets the response ((2)-2).
01‘00H Send data : Invalid simultaneous transmission error (efror code: 3) via The received data and receive result are
Received data : Valid the buffer memory. transmitted to the sequence program via the buffer
The comptuer link module does not wait for a memory.
response ((1)-2).
After completing data send ({1)-1), the computer Data recelve ((2)-1) is ignored and received data is
link module waits for response ((1)-2) while discarded.
0001H Send data : Valid checking time-out error. The response {(2)-2) is not transmitted.
Received data : invalid Normal or abnormal send completion is confirmed Data receive is not transmitted to the sequence
by response and its status is transmitted to the program.
sequence program via the buffer memory.
After completing data send ((1)-1), the computer Data receive ((2)-1) is ignored and received data is
link module transmits the sequence program of a discarded. .
0101H Send data : Invalid simultaneous transmission error {error code: 3) via The response ((2)-2) is not transmitted.
Received data : Invalid the buffer memory. Data receive Is not transmitted to the sequence
The comptuer link module does not wait for a program.
response {(1)-2).

POINT |

When the transmission control mentioned in Section 9 has been executed and
when "send data valid" and "received data valid" are set with the simultaneous
send data valid/invalid designation area (address 114H), the computer link
module executes data send and receive processings as follows.
(1) Data send
* When it receives a send discontinue request (DC3 is received or DSR
signal is OFF) from the computer during the data send, it will dis-
continue the data send.
e When it receives a receive enabled signal (DC1 is received or DSR
signal is ON), it will restart sending.
(2) Data receive
e When sending a response message for the data receive to the com-
puter and if it is impossible to send the response message due to a
send discontinue request (DC3 is received or DSR signal is OFF) from
the computer, it will send the response message after a send enabled
state is established (DC1 is received or DSR signal is ON).
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7.2.5 Handshake I/O signals

Signals known as 1/0 handshake signals are required for communications in the
bidirectional mode.

These signals output data received from the sequence program to a computer or
detect signals from an external device to enable the sequence program to read

them.
Signal Timing
Turned OFF by program
PC CPU Y@+ 0  (Send request)
+ Turned ON by program ;Ifrlil&nrggdoureF by computer
Computer | yno  (Send completed) !
P Turned ON by computer link module
Turned OFF by computer
Computer Xn1 (Received data read request ) link module v P
Turned ON by computer
PC CPU , link moduie ) P Turned OFF by program
Ym+t)1  (Receive dataread complete) Tumad ON by program

The number "n" appended to X and Y is determined according to the position where
the computer link module is loaded and the number of I/O modules loaded prior to
this module.

The /0 signals, other than those mentioned above, available in bidirectional mode are:

Xn7 (computer link module READY signal) and XnD (computer link module watchdog timer error
signal).

Refer to Section 3.9 for the I/O signals used with the PC CPU.

7.26 Reading and writing buffer memory

A sequence program for reading/writing buffer memory is necessary to execute the
operations using the computer link module in the bidirectional mode. (Refer to the
buffer memory list in Section 3.10.) '
Write a sequence program as required.

At a start-up of the computer link module, the default values are written to the

specific use area in the buffer memory.

Reading and Writing Operations that Need Sequence Programs Reference Sections

1) :oc;z?enge the default value set to the buffer memory specific use area of the computer link Section 7.2.6 (2) and (3)

(2) | To receive data from the computer Sections 7.2.2, 74,75
(3) | To transmit data to the computer Sections 7.2.3,7.4,7.6
To read the LED ON/OFF statuses of the computer link module or to turn OFF LEDs during

“ computer linking Section 8
(5) | To read the module/signal status during computer linking Section 8
(6) | To execute the transmission control with the external device using the DC code Section 9
o :ozﬁe:ute half-duplex communication on the RS-232C interface of the computer link Section 10

7-15
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(1) Precautions on reading/writing to the buffer memory specific use area

(a) The buffer memory is not backed up by a battery

All data in buffer memory is reset to the default values when power is
turned ON, when the PC CPU is reset, or when the mode is switched.

Data changed from the default values must be written whenever any of
these events takes place.

(b) Data can be written to the specific use area (100H to 11FH) excluding the
mode switching area only by using a TO instruction in a sequence
program.

If data is written to the buffer memory using the command in a computer
program, the computer module will not operate correctly.

(c) If the following functions are used together, make sure to allocate the user
area in buffer memory so that the same area will not be used by different
functions. .

If the same area is allocated to different functions, the data in this area is
rewritten and communication will not be correctly executed.

Bidrectional mode send

Bidrectional mode receive

Buffer memory read/write (CR/CW commands) functions
On-demand functions

The memory areas preceding and following the specific use area cannot be
allocated as a single area.

The areas OH to FFH and 120H to DFFH must be recognized as in-
dependent areas.

Example:

/_\_/

H
FFH ”
100H Specific use area \
The bidirectional buffer receive area

L

- = cannot be allocated in this manner.
11FH System area
120H / /
A

/—\_/

)

(d) Do not write "1" (request to clear) to the no-protocol received data clear
request area (address 10DH).

If "1" is written, all received data may be cleared, and data communications
might not be correctly executed.
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(2) Changing the default values in the buffer memory specific use area

Write an applicable sequence program to change a default value in the specific
use area in the buffer memory as follows.

(a) Bidirectional word/byte designation area (address: 103H)
e When the computer link module is started up, the word unit is used for
the send data length and received data length handled between the PC
CPU and the computer link module and for the data size handied
between the computer and the computer link module.

« To change the unit of the send data length, received data length, and
data size to the byte unit, write "1" when the computer link module is
started up.

o This unit is also used as the unit of send data length in the on-demand
function in the dedicated protocol.

SETTING METHOD)|

b15 to b1 b0
Buffer memory address 103H[ I I (Default: 0)
. —
v 0: word unit
Ignored 1:  byte unit

(b) The addresses for changing the buffer memory send area

The no-protocol send buffer memory area head address designation area

(Address: 104H)

The no-protocol send buffer memory length designation area (Address:

105H)

o By default, buffer memory addresses of OH to 7FH (size: 80H) are
allocated to store send data from the PC CPU and also the length of the
data.

¢ To change the default send data length and buffer memory area to store
send data, write the head address of the new buffer memory area and
the new buffer memory size when the computer link module is started up.

o Buffer memory areas OH to FFH or 120H to DFFH can be allocated to
the no-protocol mode send buffer memory (refer to (1)(c)).

SETTING METHOD)/

r——— Wirite the head address in hexadecimal

b15 to b0

Buffer 104H (Head address setting) (Default : OH)

memory 105H (Buffer memory size
address setting)

(Defauit : 80H)

T Wirite the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the specific use area and
should set.
(2) Buffer memory address 105H should include the storage area of the send

data length.
(3) If any range except the user area is set, the computer link module will

execute operations with defaults.
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(c) The addresses for changing the buffer memory receive area

The bidirectional receive buffer memory area head address designation
area (Address: 106H)

The bidirectional receive buffer memory length designation area (Address:
107H)

o By default, buffer memory addresses of 80H to FFH (size: 80H) are

allocated to store data that has been sent from an external device and is
to be received by the PC CPU and the length of such data.

» To change the default receive data length and buffer memory area to
store received data, write the head address of the new buffer memory
area and the new buffer memory size when the computer link module is
started up.

» Buffer memory areas OH to FHH or 120H to DFFH can be allocated to
the bidirectional mode receive buffer memory. (Refer to (1)(c).)

SETTING METHOD i—— Write the head address in hexadecimat
b15 to bo '
Buffer  106H (Head address setting) (Default : 80H)
memory 107H (Buffer memory size .
address setting) (Default : 80H)
T Write the memory size (number of

addresses) in hexadecimal.

POINTSI

(1) Buffer memory addresses 100H to 11FH are for the specific use
area and should not be set.

(2) Buffer memory address 107H should include the storage area of the
receive data length.

(3) If any range except the user area is set, the computer link module will
execute operations with defaults.

(d) RS-232C CD terminal check designation area (Address: 10BH)

* When an external device is connected on the RS-232C of the computer
link module, the setting described in Section 4.6.2 needs to be done.

¢ The default setting of the CD terminal check is ON.

¢ To turn OFF the CD terminal check, write "1" to buffer memory address
108H when the computer link module is started up.

o This setting is effective for any function in the dedicated protocol and
bidirectional mode.

SETTING METHOD| b5 o b1 bo
Buffer memory address 1OBHr l I (Default: 0)
~— _/
Ignored Write O or 1
[ 0: Signal status checked (Present)
1: Signal status not checked (Absent)

For the operation of the computer link module to the CD signal in an RS-232C CD terminal
check, refer to Section 4.6.2.

7-18
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(e) Areas for changing the communications mode of the RS-232C interface

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area

(address: 110H)
Send method setting area when transmission is resumed

(address: 111H)

o When the RS-232C interface of the computer link module is connected to
an external device, the full-duplex transmissions with the external device
is possible when the computer link module is started up.

¢ To perform half-duplex transmission, change the default values when the
computer link module is started up as described in Section 10.

(f) Bidirectional mode designation area (address: 112H)

e The interfaces are set to the following modes according to the mode
setting switch settings when the computer link module is started up:

snv‘:::: :::::gs RS-232C interface RS-422 Interface _ Remark
0 _— Setting impossible
1tod Dedicated protocol No-protocol mode Bidirectional mode possible
5t08 No-protocol mode Dedicated protocol Bidirectional mode possible
9 No-protocol mode Bidirectional mode impossible
AtoD Dedicated protocol Bidirectional mode impossible
E —_— Setting impossible
F ' —_— For self-loopback test

¢ To set the no-protocol mode interface to bidirectional mode when the
mode setting is 1 to 8, write "1" when the computer link module is started

up.
SETTING METHOD
b15 to b0
Buffer memory address 112H L j (Default: 0)
y
Write 1
0: No protocol mode
1: Bidirectional mode

POINT|

When the bidirectional mode is set, settings with buffer memory addresses
113H to 115H are valid.




7. COMMUNICATIONS WITH A COMPUTER

IN THE BIDIRECTIONAL MODE MELSEC-A

(g) Time-out check time designation area (address: 113H)

e When data is sent from the PC CPU to the computer, the time-out check
time setting for the reception of a response message is infinite when the
computer link module is started up.

¢ To change the time-out check time setting, write the check time when the
computer link module is started up.

o If a response message is not received within the designated time after
data has been sent, the computer link module generates a time-out error.
When the data send is completed, read buffer address 116H and check
the result of data send.

SETTING METHOD|

b15 to b0
Buffer memory address 113H (Default: 0)

Write OH to FFFFH

OH: Time-out check disabled (infinite wait)
1H to FFFFH: Time-out check enabled

Set value is processed as 1 to 65535
which is the time-out check time.
Time-out check is executed during the
response message wait.

(Unit: 100 ms)

(h) Simultaneous send data valid/invalid designation area (address: 114H)

e When the computer and the PC CPU simultaneously send data, both the
data sent to the computer and the data received from the computer are
valid when the computer link module is started up.

» To change the data valid/invalid setting in the computer link module at
the simultaneous data send mentioned above, designate “send data
invalid" or "received data invalid" when the computer link module is
started up. (Referto Section 7.2.4 for the operation contents)

« If "received data invalid” has been designated, the computer link module
will ignore received data when it detects a simultaneous send.

« If "send data invalid" has been designated, the computer link module will
generate a simultaneous send error when it detects a simultaneous
send. When the data send is completed, read buffer address 116H and
check the result of data send.

SETTING METHOD

b15 to b0 b7 to b0
Buffer memory address 114H I I (Default: 0000H)

3 t
Wirite 1 or 0.

[ 0 :Received data valid:
The ACK code is transmitted after
receiving data.

1 : Received data invalid:
Received data is ignored.

Write 1 or 0.

(0 :Send data valid:
Waits for the response message after
sending data

1 :Send data invalid:
Data send error occurs and the

\ operation end.
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(Y Check sum enable/disable designation area (address: 115H)
¢ "Check sum enabled" is set when the computer link module is started up.

¢ To set "check sum disabled", write "1" when the computer link module is
started up.
e When "check sum disabled" has been set, the computer link module will

not add check sum to the send message.
And, messages received form the computer are regarded that check sum

is not added.
SETTING METHOD |
bi5 to b0
Buffer memory address 115H I (Default: 0)
* This setting is not related to the sum T Write O or 1
check setting with the setting switches
(for dedicated protocol, see Section 4.2.2). 0: Check sum enable (added)
1 : Check sum disable (not added)

(i) Data send error storage area (address: 116H)

¢ When an error occurs during the data send to the computer due to a
request by the PC CPU, the computer link module stores a
corresponding error code to the send error storage area.

(When a NAK message (response) to the data send is received, the
received error code is stored to the send error storage area.)

o Before issuing a data send request, write "0" to buffer address 116H.

o When the data send is completed, read buffer address 116H and check
the result of data send.
The send error codes are listed in Section 13.2.

(k) Data receive error storage area (address: 117H)

e When an error occurs during the data receive from the computer, the
computer link module stores a corresponding error code to the receive
error storage area.

 When the data receive from the computer is faulty, read buffer address

117H and check the error content if necessary.
The receive error codes are listed in Section 13.2.

() Area for changing the transmission control mode with the external device

Transmission control designation area (address: 11AH)
DC1/DC3 control code designation area  (address: 11BH)
DC2/DC4 control code designation area  (address: 11CH)

o When the computer link module is started up, the DTR/DSR control for
the external device is executed only at the RS-232C interface.

¢ To execute the DC code control at the RS-232C and RS-422 interfaces,
change the default settings when the computer link module is started up
as described in Section 9.

o This setting is effective to all functions available with the dedicated
protocol and bidirectional mode.
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(3) Program examples change the default values in the buffer memory specific use

area

The following are program examples change the default values in the buffer

memory specific use

area.

Incorporate necessary programs only.

in the following examples, the I/O signals of the computer link module are 80H

to 9FH which are handled by the PC CPU.

X87

| —— |——{TOP[H8 [H103] K1 | K{ F——

— TOP] H8 |H104] HO | Ki}——r
— TOP| H8|H105]H100] K1}——

—{ TOP| H8 [H106] H120| K1 |—————
LI TOP| H8 [H107] HBO | K1 }——

x87
—] TOP | H8 [H10B| K1 | K1 j}——

X87 e A
1 i
i i
1 1
ive g g VG WA 4
command X87 e m e ————— 1
— :
[} [}
e e ——— B
command X87 Po—mmmmmmmmmmmmmo oo 4
— HF— :
1 1
e e e 4
o Dy A .
H |
] 1
) 1
i 1
i '
e e cr e e e e e m e ———— <4

~s a4

SETTING METHODSI (Computer link module I/O signals: 80H to 9FH)

To designate the byte unit for data handling
Write "1" (byte unit) to buffer address 103H.

To allocate the bidirectional send area to addresses
OH to FFH (*1)

Wirite "OH" to buffer address 104H.

Write "100H" to buffer address 105H.

To allocate the bidirectional receive area to addresses
120H to 19FH (*1)

Write "120H" to buffer address 106H.

Write "80H" buffer address 107H.

To set the CD terminal check “disabled”
Write "1" (check disabled) to buffer address 10BH.

To designate the communication mode of RS-232C
(for half-duplex transmission)
Write the program according to Section 10.

Xg7 To designate bidirectional mode
ToP [H8 [H112| K1 | KI_ | write"1" to buffer address 112H.
To designate the time-out check time for 2 seconds (2000 ms)
ToP | H8 [H":ﬂ H14 [ Ki }_ Write "14H" to buffer address 113H.
TOP | H8 [H114 | H100] K1 |} To designate the data handling method (send data invalid) at
- simultaneous send Write “100H" to buffer address 114H.
TOP|H8 |H115| Ki | KI [ To designate check sum "disabled”
Write "1" to buffer address 115H.

To designate the transmission control mode etc.
Write the program according to Section 9.

Data receive in bidirectional mode
Conform to Section 7.5.

Data send in bidirectional mode
Conform to Section 7.6.

To read the LED lighting status, write the LED off,
and read the signal status and switch seftings
Read/write according to Section 8.
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*1 The following diagram shows the locations of the send and receive areas in
bidirectional mode as designated in the example program given on the previous

page.
Address Buffer memory
- OH | (Send data length storage area) A R
Gl
Bidirectional send buffer memory area (size:
— T to (Send data storage area) 100H) (Abbreviated to "send area".) User area
255 words of send data (510 bytes) can be
stored.
FFH
S
100H —%—
to
104H OH Indicates the head address is OH.
105H 100H Indicates the memory size is 100H.
106H 120H Indicates the head address is 120H.
Specific use area
—T\—— 107H 80H Indicates the memory size is 80H. pe
to
11FH
(> 120H | (Received datalength storage area) _—%%_—
12H~ """ Bidirectional receive buffer memory area (size:
80H) (Abbreviated to "receive area”.)
7 to |(Recsived data storage area) 127 words of received data (254 bytes) can be
stored.
\_. 19FH User area
1AOH
to
DFFH —t

Refer to Section 3.10 for the user area and the specific use area.
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7.27 Precautions during data communications

(1) Conditions when the computer link module transmission sequence is initialized:

¢ The power supply is turned ON, the PC CPU is reset with the reset switch, or
the mode is switched.

¢ A response message (ACK, NAK) to the data send is received.

¢ The response message (ACK or NAK) is transmitted.

¢ When full-duplex transmission with the CD terminal check enabled is
performed by the RS-232C (refer to Sections 4.6.2 and 7.2.6 (2) (d)), the CD
signal is turned OFF.

(2) Send request signal made by the computer link module to PC CPU

To transmit data from a computer link module send area to a computer receive
area, follow the steps described in Section 7.6.

Once the send request signal is turned OFF by turning ON the send completed
signal, read the error code storage area (116H) for data transmission to check
the send result before proceeding next transmission.

(3) When transmitting data from the corhputer or computer link module in
bidirectional mode, follow the steps below. .

« After completing the initial setting (No-protocol mode — Bidirectional mode,
etc.) of the computer link module by turning on the PC, start the data
communication.

o After completing the receiving/transmission of the message in response to the
previous data transmission/receiving, start the next data communication.

(4) Send/receive data length and data area

Set the data length unit (word or byte) to be transmitted between the computer
and the PC CPU so that the data is handled in the same unit.

For the PC CPU side, this setting can be made with the bldlrectlonal word/byte
designation area (address 103H) in the computer link module buffer memory.
The data area length in the message must be shorter than the size of the send
data storage area and the received data storage area as mentioned in POINTS
in Sections 7.2.2 (1) and 7.2.3 (1).

(5) NAK code

(a) Transmitting NAK from a computer link module to a computer

In full-duplex mode communication, a NAK is returned from the computer
link module to the computer immediately on detection of a data length error,
and after reception of the error message in the case of other errors. In half-
duplex mode communication, the NAK is returned after the error detection
message has been received.

A computer link module ignores the designated length of received
data if it detects an error while receiving data. if the data length is
incorrect, the data received is ignored until ENQ code received.
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(b) Trahsmitting NAK from a computer to a computer link module

To transmit the NAK from a computer to a computer link module, transmit a
2-byte error code following the NAK code.

if the NAK code is received as the response, execute error processing
according to the error code received directly after the NAK code.

The error codes related to the bidirectional mode communications are
described in Section 13.2.

When the computer link module receives a NAK response when sending
data to the computer, it reads the NAK after the data send is completed,
writes the error code to buffer memory, and turns ON the send completed
signal.

(6) Time-out check by a computer

If a time-out check is made for data transmitted from a computer send area to a
computer link module receive area in the bidirectional mode, the time-out check
time to be set must be longer than the value shown below.

(Maximum scan time of the PC CPU x 2) + 100 ms '

(7} Data code

The computer link module in bidirectional mode does not convert data to the
ASCIl code. If it is necessary to handle data in either ASCIl or JIS code, the
data must be handled in ASCIi or JIS code by the computer or the PC CPU.

(8) Framing error in the computer

A framing error happens to occur in the computer when there is no data being
sent from the computer link module to the computer through the RS-422
channel.

In that case, the data received by the computer before ENQ, ACK, or NAK is
sent from the computer link module must be ignored by the computer.

When using the RS-422 channel, make sure the interface specifications of the
computer link module given in Section 3.8.3 before performing the data
communications.

(9) Using a FROM/TO instruction to access the computer link module

A FROM/TO instruction to access the computer link module from a PC CPU
should only be used when absolutely necessary.

This is because when data is transmitted from the computer link module to an
external device at the same time as a FROM/TO instruction from a PC CPU is
executed, the FROM/TO instruction has priority and is processed first.

This delays the data send time from the computer link module by how it takes to
process the FROM/TOQ instruction.

(10) Data bit setting

If a check sum is comomunicated during data communications with a computer,
set the data bit (set with a computer), set the data bit to eight bits.
Section 4.2.2 gives details about data bit setting.
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7.3 Pre-Operation Check Points

Refer to Section 4 for the start-up procedure of the computer link module in
bidirectional mode.

Recheck the following items before starting the operations to ensure normal
performance of the computer link module.

Confirm ltem Reference Sections
(1) Switch settings Section 4.2
2) Operation of the computer link module Sections 4.5, 4.8.1
(3) Connection with the external devices Section 4.6
(4) Connection/setting of a terminal resistor Section 4.7

POINT |

Unless these items are correctly set in the bidirectional mode, normal com-
puter linking cannot be established.
Recheck the above items before starting operations.
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7.4 Bidirectional Control Procedure Basics

The following gives the control protocols and the contents of the items designated
with the control protocols in bidirectional mode.

7.4.1 How to read the charts of bidirectional control protocols

This section explains how to read the charts of control protocols given in Section
7.4.2 and subsequent sections.

(1) Transmitting data from a computer link module to a computer

N
A Area B
K
or
¢
Computer K
Computer E
link module g Area A

(a) Area A: Data send from a computer link module to a computer
(b) Area B: Data send from a computer to a computer link module

(c) Write a program so that data is transmitted from left to right.

(Example: For area A, data is transmitted ENQ to right)

(2) Transmitting data from a computer to a computer link module

E

Ni AreaA
Computer Q
Computer
link module

Area B

x> 2[xo>

(a) Area A: Data send from a computer to a computer link module

(b) Area B: Data send from a computer link module to a computer

(c) Write a program so that data is transmitted from left to right.
(Example: For area A, data is transmitted ENQ to right)
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7.4.2 Control protocol in bidirectional mode

This section gives the basic format used for the data communications in bidirectional

mode.
Control protocol format)
Contents Protocol
Direction of T
abnormal send
transmission N Error | ¢ : )
' A|code
K L H
or
[} (normal send)
A
K
Computer
Transmission P : . \
froma PC Computer link module Data Dataarea  [CheckiTime-! | The time-out check time for reception
CPUWoa Writ - N [length (Designated sum | out | of the response message after data
computer riting transmis- Q ission d heck| ission Is set in the "ti t
sion data to the L.H transmission data) | | . H|chec! | trznslr(m:ssmn is setin e( ‘ljn;e-ou
= 5 p " check time setting area” (address
buffer memory 1 L——————f ! ! 113H) of the buffer memory.
Additional within
this range
Send request P
(Y(n+1)0)
Send completed
(Xno)
Direction of
transmission
Additional within this range
*1 rﬁ
fD!ata Data area T
E |ongt| (Receiveddatato e
the obove Computer N betransferrdto | SUM
: Q| H | sequenceprogram) | L. HN
APC CPU Computer "2 N Error| {Full duplex A | (normal receive)
receives data fink module Al code| | communication c
froma K L H receive data K
, length error
computer to the buffer
memory
Received data read request \ [N
(Xn1) \ } i
Received data read completed
(Y(n+1)1)
(1) Check sum exists only when "0" is set to address 115H of buffer memory.
(2) Check sum is calculated within the area indicated by *1.
(3) The computer link module returns a NAK at the following times on detection of an error during data reception.
1)  In full-duplex mode communication
« On detection of areceive data length error  : NAK s returned immediately on detection of the
Remark error (2" in the figure above).
* On detection of errors other than the above : NAKis returned after reception of the data
2) In half-duplex mode communication
NAK is returned after reception of the error detection message.
When the computer link module detects an error at data reception, the receive data is ignored
(see Section 7.2.7(5)) so no receive data read request is issued at the PC CPU module side.
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SETTING EXAMPLE| Data

length: Word unit

)

Error code is

Writing transmis-
sion data to the

>

Numeric  Character data
data

Direction of (normal send) (abnormal send) ciored to buffer
transmission A N Er'ror memory.
(Data name) cl or |A code (address 116H)
Computer K L H
Additional within this range !
(Example) hm /‘\ oeH 15H[FolooH |\
i
E | Data Data area Check
(Data name) N | length (Designatedd ) sum
transmission data
Computer link module QiLH L H
P ! (ozq1H)!1!2!3!A:B:C !
(Example) 05H| 04H! 00H{ 01H '02H!31H!32H 33K 41HI42H 143H | 63H!01H

sion result from

buffer memory

Send request
(Y(n+1)0)

Send completed

Reading transmis-

the buffer memory

{Xno)

SETTING EXAMPLﬂ Data length: Word unit

Received data read request

L —— Character
Direction of data Numeric data
transmission < > >
Additional within this range /\
E | Dita ~ Dalaarea Check
(Data name) N |length gRecewed data to be trans- | sum
Computer alt H| ferrdto sequence program) |L H
(Example) ! A: 1 ! 2: 3 :(09C|4H):(01?7H):(051IEH) !
5H J05H DOH 41H 131H32H B3H IC4HO9H!T7HIOTH T EH:05H J4aH '02HIN
i
{Data name) N| Error rFulldupl_ex . A | (normal receive)
A| code|l roraive daia c
Computer link module K| L, H [ length error K
; Reading received
(Example) slsonioon | Received dat2 (| a2 from the OeH
is ignored. buffer memory

(Xnt)

Received data read completed

f?‘

(Yine1)1).
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7.4.3 Contents of data designation items in bidirectional mode

This section gives the contents of data designated in the message sent and
received between the computer and the computer link module.

(1) Control code

. Code . "
Signal Name (Hexadecimal) Meaning Application
ENQ O5H Enquiry The code used to begin data send.
ACK 06H Acknowledge The code returned to the mating station when
data has been received correctly.
Nagative The code return to the sending stations when
NAK 15H 9 data has not been receiving correctly.
Acknowledge ] )
(immediately followed by an arror code)

(a) Data send from a computer link module to a computer

The computer link module appends the control code to be transmitted.

(b) Data send from a computer to a computer link module

The computer link module checks the control code received. It is not
possible to read the control code from a sequence program.

(2) Data lengh

Data length expresses the number of bytes or words of data in the data area in
2-byte binary data. Data length units are determined according to the setting at
address 103H of the buffer memory.

(a) Data send from a computer link module to a computer

The data length to be transmitted is the value written to the send data
length storage area of the computer link module buffer memory by the TO
instruction in a sequence program.

The computer link module transmits the written value as it is from the lower

byte (L).
(b) Data send from a computer to a computer link module

The computer link module checks the received data length. When it is
correct, the computer link module writes the first 1 byte to the lower byte
position (L) of the received data length storage area of the computer link
module buffer memory.

Example: Data length when transmitting "ABCDEFGHIJ" and value "100"

{units: bytes)
o Dataarea———

E| Daa : Check
Computer géﬁ%& ABCDEFGHII J i(ogggm ot
Computer link —
nguple Bit data 512bytes (t';? to b1 b0
expressing [o]o[o]o]o]o]o]o]o]o[o]0]1]1]0]0]
LI H) QTJ:I ()?_H
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(3) Data area

The data of 00H to FFH code can be processed in a string of 1-byte data as the
send data.

(a) Data send from a computer link module to a computer

The data area to be transmitted is the value written to the send data
storage area of the computer link module buffer memory by the TO
instruction in a sequence program.

The computer link module transmits the data according to the designated
lenghth and byte/word units sequentially from the lower address in
unchanged codes.

(b) Data send from a computer to a computer link module

The data area received is written to the received data storage area
sequentially from the lower address in unchanged codes as they are
received. '

The data length to be written is determined by the data length in the
received message (refer to (2)) and the designated word/byte units.

(4) Check sum

The check sum is the lower 2 bytes (16 bits) of the result obtained by adding the
data length and the data area in the message as binary data.

if the setting at address 115H is "1", the check sum is not required.
(a) Data send from a computer link module to a computer
The computer link module calculates and adds the check sum.

If the check sum is not processd, the check sum is not transmitted.
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(b) Data send from a computer to a computer link module

The computer link module checks and processes the check sum received.
It is not possible to read the check sum from a sequence program.

When the setting is "check sum is disabled", the received data following the
data of the designated length is ignored up to the next control code (refer to

-

Example: Check sum when transmitting "ABCDEFGHIJ" and value "100"
(units: bytes) is processed as follows.
o Dataarea——— |
E Dal.ta T T T T T T T T T : 1|oo Chleck
Njlngh |1A B C DE FGH | J [(0064H) sum
Computer | Q| 9POCH (L HIL H
0CH ,00H [41H ,42H 43H 44H 4SH 46H 47H 48H  40H' 4AH !64H 00H [27H,03H
Computer link )
module OCH + 00H + 41H + 42H + 43H + 44H + 45H
+46H + 47H + 48H + 49H + 4AH + 64H + OOH
A 4
) Sum = 0327H
Memory contents b15 to b8 b7 to bl b0
aoserd  —0]0[o[o]o]o[1]1]ofo[1]o[o]1]1]4]
Q_TH 274 L [(H)

(5) Error code

An error code indicates the error content when an NAK response is received.
The code is transmitted and received in the range of 0001H to 00FFH. Section
13.2 gives error code detailes.

(a) Data send from a computer link module to a computer
The computer link module appends the error code.

When transmitting an error code the computer link module writes the same
error code to its error code storage area in the received data buffer memory
area.

(b) Data send from a computer to a computer link module

The computer link module writes the received error code to the error code
storage area in its send data buffer memory area.

POINT

In bidirectional communications, check sum and error codes are all binary
data. Note that in the dedicated protocol, they are handled in ASClI code.




7. COMMUNICATIONS WITH A COMPUTER

IN THE BIDIRECTIONAL MODE MELSEC-A

7.5 Data Receiving Procedure in the Bidirectional Mode
(Computer - Computer Link Module)

Receive processing stores the data received from the computer to the bidirectional
receive buffer memory area (hereafter abbreviated to receive area) and reads the
data by using a FROM instruction of the sequence program.

7.5.1 Data receive procedure

The following diagrams show the data receive process to read out data to the PC
CPU in the bidirectional mode.

PROCEDURE |
This is not necessary when the check
+ 1 It sum is not handled.
E IDattah Data | Check
N | leng area sum
. * The computer link
Computer QL H L H module e?(ecutes
. When the data area etc. receive processing with
Computer link module of the designated data | A the data received after
length have been re- (K: ENQ.
ceived, the received
data read request Xn1
is turned ON.
Received data read request - Xn1
Received data read completed Y(n+1)1 \/
PC CPU FROM
oo
by program

7.5.2 Data receive program

Shown below are basic sequence programs and programming examples when the
PC CPU reads the data stored in the computer link module buffer memory (receive
area) by using an application instruction.

The received data is read from the receive area (default: 80H to FFH).

PC CPU Computer link module
Buffer memory (bidirectional receive area)
Received data length area storage
Sequence
rogram /T " Y | T oo oo s s e m
prog Received data storage area {
(1)
Xn1 (Received data read request)

Y(n+1)1  (Received data read completed) “)

(1) to (4) in the diagram corresponds to (1) to (4) in (1)}(a) and (2)(a) of this section.
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(1) Basic sequence program (FROM, FROMP, DFRO, and DFROP instructions)

(a) Format to read from the receive area

Refer to the Programming Manual (Common Instructions) for the details.

(1) Read request
Xn1 (2) Received data read

[ I 2 3 Reads the received data length from the received
! ! [ FROMPI nt l n rD , n I_'* data length storage area of buffer memory when
the read request signal (Xn1) is turned ON.

MOVP uﬂ Stores the read data length to the index register (Z).

(3) Received data read

Reads the received data of the read received data length
P
1 FROM I n I n2 ‘ b [ Koz from the received data storage area of buffer memory.

(4) Read completed
@__‘_ Turns ON the read completed signal (Y(n+1)1) after the

received data has been read

* Data read by program (3) is processed as the received data.

(b) Programming example

To read the data of n+1 words from buffer address 80H to DO and after
when the computer link module I/O signals are allocated to 130H to 14FH.
(The designated unit of data is "word" in the example.)

| a
| |
i DO | Received datalength rom burrer
N IFROMP| H13| HBO | D | K1 |—4-———-—- ] g <i—memory (80H)
11 | o1
D2 Received data
MOVP e | Tecsveddad
LA TTTT T Al From buffer
_______ I R memory
+———]FRomp| H13 | Hat | D1 | Koz} Y o F acon poginning
[ IR y with 81
| 1
Yi41 : ;
: Dn+1 :
! ~u \,‘ I
I (n=2) !
b ]

The AnA/AnUCPU dedicated instructions are not available for bidirectional mode.
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{2) Application example

The following gives an application example to read received data and to store it
to the data register.

Example 1: Check sum enabled, in word units (receive memory area allocation: default)

To store "ABCDE 12345" , received from a computer, to DO to D5 of the PC CPU. (Computer link module 1/0 signal:
1AOH to 1BFH)

T ! LENRLIMAN Sl AR B DA S M B A E

E | Daa Data area Check

(Data name) N |length .
Computer Q0005HAB:C D:E 112 3145 0253H
B I L: H
(Example) | osi Jostroorfath aoh baar aan hastt am.sznaau.wasu sanzH

1 it 1 3 1.
\

Computer link module

Receive
data

A
(o]
K
o6H .
Received data read request X1A1 length is
& 2 stored
Y1B1

Received data read completed

‘\ 1
\ ( M @ § @
PC CPU (program) FROM p

rPC CPU program exampleJ
(1)
Ty ———|FROMP' H1Al H80l D0| K1 ,— 1 o0n . oo 00 |0, oo
M ot [ B @ D1
- J42H . 41H
oov 0o[ o[B8, | o2
J | [§)] (E)
——FROMP| H1A| Hg1| D1 [koZ—14(@) 83H s 4 D3 a4
84H D4
SET H3) : 33H , 32H 33H , 32H
T Ml | e
35H , 34H 35H , 34H|
Computer link module Sequence program
buffer memory data memory

' (4)
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Example 2: Check sum disabled, in word units (receive memory area allocation: default)

To store “ABCDE1234", received from a computer, to DO to D5 of the PC CPU. (Computer link module I/0 signal: 80H to 9FH)

4

J

FROM processing

i

i

PSP |

—Fromp| Ha [ Heo | Do] k1 |—1
— s S

| +p[oojor] z}—
t—rrowe] Hs [ He1{o1 [kez—1 (2)

1 T T T T T T T
E Dallta
(Data name) | v flength Data area
QO00SH| . i
Computer A'BiICiDIE1 112131
L H | T T T Y T I |
N
(Example) |, OOHIOOH 4TH: 42H ! 43H 1444 45H! S1H132H! 54! 34
Computer link module —
Received data read request X81
Received data read completed Y91
PC CPU (program)
(PC CPU program exampie|
X81 Yot

—

1)

' (3)

 (4)

Address %))

® A
81H 42 41H
g2k “B-6] @
gan| () ©®
R

@
85H

Computer link module
buffer memory

80H|00H , 09H| ——»

Receive data
length is stored

DO |ooH , 09H
01| ® @

D2
o O ®

D4lagi  aom
Ds )

Sequence program
data memory

POINTS

units).

¢ Even if send data units are set to byte units, the FROM instruction in a
sequence program operates in word units. Therefore, the received data
length must be converted to the number of buffer memory points (word

In the above example, 9 bytes of data must be converted into 5 words
(9+2=45..5).
* When an odd number of bytes of data is received, the higher 8 bits of the
last address read by the FROM instruction are "00H".
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7.6 Data Sending Procedure in the Bidirectional Mode (Computer link module — Computer)

"Data sending” is outputting data which was written to the bidirectional mode send
buffer memory area (hereafter referred to as the send area), fromo the computer link
module to a computer in response to turning ON the PC CPU send request signal
(Y(n+1)0)

7.6.1 Data sending procedure

The chart given below shows the send protocol when the data written in send area
is sent to the computer.

PROCEDURE |
’ This is not necessary A
hen the check sum C
Comput w
omputer is not handled. I | K
Computer link module | | Data Check
N | length Data area sum
QQ L H L H
t —r——— ' .
Send request Yin+1)0 A—d/\ (ﬁ_—
Send complete XnO ; ~—
PC CPU (s"mp;mﬂ:ﬂgm Turned ON/OFF by program The send completed signal Xno
(Program) Data to be send) is turned ON when the response

message is received.

POINTS I

(1) An error occurs if the send data length is (a) greater than the send area,
_or equal to "0". In this case, "1" is written as send error information to
the most significant bit (bit 15) of address 116H (data send area storage
area) in the special applications memory area. (Refer to Section 7.2.3
(2) (j) and 13.2.)
(2) The send data length written to the send data length storage area of
buffer memory is transmitted as the data length.

7.6.2 Data sending program

Shown below are basic programs and programming examples when data is sent
from the PC CPU to the computer by using an application instruction.
The send data is written to the send area (default addresses: OH to 7FH).

PC CPU Computer link module
Buffer memory (bidirectional send area)
""" > Send data length area storage
(1) to (5) in the diagram
[Senddatastoragearea§ |  corresponds to (1) to (5)
I in (1)(a) and (2)(a) of this
““““““““““““ section.
(Send request) (3 (5)
Yin+1)0
(Send completed) 4

Xn0
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(1) Basic sequence program (TO, TOP, DTO, and DTOP instructions)

(a) Format to write the se

nd area

Refer to the Programming Manual (Common Instructions) for the details.

Send Send Send
command completed request
X[] Xn7 Xno Yins1)0

—

/H’ % { Set send data ’—

L Set data lengh

{1)Writing send data length

(2)Writing send data

(3)Send request
SET] Y10 |
(4) Send completed
Xno (5) Canceling send request
| RST] Y10 |

[ToP|n1] n2| S| n3]—¢

Sets the send data and send data length when the
send command signal (X[ ])is turned ON.

| * Turn OFF the send command signal before the send
completed signal (XnO) is turned ON.

Writes the send data length and send data to the buffer
memory.

+ Turns ON the send request signal (Y(n+1)0) after the data

is written.

Turns OFF the send request signal when the data send

completed signal (XnO) is turned ON.

(b} Programming example

To transmit 5-word data after writing "ABCDEFG123" to the buffer memory
area from 1H when the computer link module 1/0 numbers are allocated to
60H to 7FH. (The designated unit of data is "word" in the example.)

Send
command
X[ X67 X60 Y70 )
A [
9 MOVP

|

————— »{mo ooH , osH ||
I |
i [D11| 42HB) . 41HEA)
; D12) 44H(D) , 43H(OC)| |. To buffer memory
t-»1D13} 46H(F) , 45H(E) iV’ (To address OH to 5H)
D14 31H(1) , 47HG)| | |
D15] 33HE) |, 32H(2) :
|

The AnA/AnUCPU dedicated instructions are not available for bidirectional mode.

MELSEC-A
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(2) Application example

The following gives an application example to send data to the computer.

Example 1: Check sum enabled, in word units (Send area allocation: default) I

To transmit character data "A12345" and integer data "100,1000" (decimal) from the sequence program to a
computer after writing it to buffer memory. (Computer link module 1/O signal: 80H to 9FH)

A
C
Computer K
06H

T T T T T

T 1
(Data name) E | Data Data area Check
N [length (100) (1000)| *m
Computer link Q JooosH| , i2 3i4 5io064Hi03EBH
module ot I I D A T
(Example) 06t ostnoH 4|HI3|H:321-I'33H=34H|35H}64H=00HF5HPGH saH {0z
A v 4
Data area
~ AN (5)
Send request Y90 ‘—((4) \\ w
Send completed X80 .

TO processing

PC CPU (program)

(2 Send data length
\ / Address
00H , 05H

Do
(PCCPU programexanple) D1 sm (4A|)H
Send @ @ |
instruction 8} D2 sy gou B
X0 X87 X80 X90 ,::> pa[ ©® @ :> |
>—| H l—%—“’———{ AsC | 1234500 [D1}—4 (1) 04 R o
: 00H , 64H|
t— move | K100 |Dal—t 05| 00
I l | Sequence program  Computer link module
1 MOVP| K1000 |DS Send data data memory buffer memory

movP | ks| Do)
—{ ToP | H8 | Ho | Do|ke|—4
o
sy £
t——FromP| Hs [Hiieprod k1 |—¢ ... .. The result of send is read.

— <> [p1oof ko |— sET [ Mmoo |—¢ ...... If M100 is ON, error processing is executed
according to error code stored in D100.

Error processing completed




7. COMMUNICATIONS WITH A COMPUTER
IN THE BIDIRECTIONAL MODE

MELSEC-A

Example 2: Check sum disabled, in word units (Send area allocation: default)

it to buffer memory. (Computer link module I/0 signal: 80H to 9FH)

To transmit character data "A1234" and integer data "123,4567" (decimal) from the sequence program to a computer after writing

RST
+———{ eromp| He [H116[oro] k1 F—¢
L <> |p1oo| ko |—| sET | M100 |1

Error processing completed

A
C
Computer K
06H
(Data name) g | Data Data area
N |length{(123) (4567)
Computer Q [oo09H{007BH1D7H: A% 112! 3 ! 4
link module L, HImL Ho :
(Example) 05H [0GH L00H [7BH 00k, DL ] muazu 334! ‘s
k’Y‘A Y /
“~ AN (5)
Send request Y90 (4) « S b
Send completed X80 A
PC CPU (program) \
(2) Send data length
(PC CPU program example) 123 \ / Address
s?end —— OH|OOH , 08H —
instruction
X0 X87 X80 X9 ﬂ wml =™
— | — move | kizs [oi}— i /], anl 0
12 O
+—— movp | k4se7 |p2l—3¢ 2 Hiow
{asc] A1zs4  |ps}— 0 Flloo . g2
{1 sH (i)
> il l2oH , asH
] | move I |D°| Send data
+
~—I TOP l H8 I HO |Do |K6 l——-(a) Dummy Sequence program  Computer link module
data for data memory buffer memory
 (4) explanation

1 (5)

...... The result of send is read.

...... 1f M100 is ON, error processing is executed
according to error code stored in D100.

POINT I

o Even if transmission data units are set byte units, the TO instruction in a
sequence program operates in word units. Therefore, the length of send
data differs from the data length set with the TO instruction.
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8. WHEN READING SIGNAL/SETTING INFORMATION IN THE COMPUTER LINK

This section gives the procedures etc. to check the computer link module status or
signal status by using a sequence program when a computer link is established with
dedicated protocols and in no-protocol mode or bidirectional mode.

Insert necessary parts into the program.

8.1 Reading Transmission Error Data and Turn-OFF Request
This section explains the contents of the buffer memory area where the ON/OFF
status of the error LEDs are stored. It also shows how to turn OFF LEDS which are
lit.

8.3.1 Reading the error LED display status

(1) Error LED display status storage area (Address: 101H)

The ON/OFF status of the error LEDs are stored in address 101H of the buffer
memory (see below).

b15 b14 to b8 b7 b6 bS5 b4 b3 b2 b1 b0

Buffer memory address 101H | | | | | | | | | | |
A & A A A A A A

Ignored LZ-C/N, C/N (LED No.16)
L 2.P/S, PIS (LED No.17)
2-PRO, PRO (LED No.18)
2-S10, SIO (LED No.19)
4-C/N, C/N (LED No.20)
4-P/S,P/S (LED No.21)
4-PRO, PRO (LED No.22)

4-SI0O, SIO (LED No.23)

1:LED lit
No-protocol send data length error (error occurred)

( Section 6.2.2 (3) gives details.) 0:LED not lit
[ 1: error occurred] (no error)

2: no error

(2) Program example to read the error LED display status storage area

The following gives an example program used to read the error LED display
status by using FROM instruction. (Computer link module I/O signal: 80H to
9FH)

Read the contents of the error LED display
status storage area to address DO

L
(o]

——FromP| He | Hi01 | Do | Ki

Read command !

b15 b14 to b8 b7 b6 b5 b4 b3 b2 b1 b0 ...ThisshowsthattheZ-l_DRo
D0| 0 | | 0 | 0 | 0 | 0 | 0 | 1 | 0 | 0 |(LEDNo.18)|sON.Th|smeans

an RS-232C protocol error has

occurred.
Section 4.3 gives details about the ON/OFF state of each bit in the error LED display area.
Section 13 gives details about error processing.
Section 9 and gives details about 2-SIO (LED No.19) and 4-SI10O (LED No.23).
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8.1.2 Turning OFF error LEDs

When an error LED turns ON, it stays ON (lit) even when the cause of the error has
been eliminated.

To turn OFF the lit LED, "1" must be written to the appropriate bit of address 102H of
the buffer memory, using the sequence program TO instruction.

(1) Error LED turn-OFF request area (Address: 102H)

b15 b14 to b8 b7 b6 bS5 b4 b3 b2 b1 b0

Buffer memory address 102H | l\l ‘ | | | | | | |

A — 000 A A A A A A A

Ignored LZ-C/N, C/N (LED No.16)

2-P/S, PIS (LED No.17)
2-PRO, PRO (LED No.18)
2-SI0, SIO (LED No.19)

4-C/N, C/N (LED No.20)
4-P/S,P/S (LED No.21)
4-PRO, PRO (LED No.22)
4-SI0, SIO (LED No.23)

1: Turn-OFF request
0: No processing

No-protocol send data length error clear
1: Clear request
0: No processing

(2) Program example to turn OFF error LEDs

The following gives an example program used to issue a turn-OFF request with
a TO instruction to all lit LEDs.
(computer link module I/O signals: 80H to 9FH)

X87

The contents of the error LED
FROMP H8 H101 DO K1 display area are read out to DO.
T TOP H8 H102 DO KA1 A turn-OFF request is made.
Read and
turn-OFF
command

b15 bl4 to b8 b7 b6 b5 b4 b3 b2 bl b0
2] o [~ Jo|1]ofofolojo]1]

| A turn-OFF request is given to 2-C/N

(LED No.16) and 4-PRO (LED No. 22).

POINTS

(1) The LED turn-OFF request is only valid when it is written.

(2) Relevant data in the error LED display status storage area at address
101H is cleared when the LED turn-OFF request is made.
Data at address 102H remains as written.

(3) If the error data has not been cleared after the LED turn-OFF request is
made, the corresponding bit in the error LED display status storage area
turns the error LED ON again
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8.2 Reading the RS-232C Signal Status

This section explains the reading of the RS-232C control signal status stored in
buffer memory.

(1) RS-232C signal status storage area (address: 11DH)

The RS-232C signal status is stored to buffer address 11DH as shown below.

b15 to b5 b4 b3 b2 b1 b0

Buffer memory address  11DH

Ignored

DTR

1: ON
0: OFF

(2) Program example to read the RS-232C signal status storage area

The following gives an example program used to read the RS-232C signal
status by using a FROM instruction.
(Computer link module 1/O signals: 80H to 9FH)

| 1| || [ Contents of the RS-232C signal status
r I [ | FROMP | H8 | H11D | Do | K1 area are read to DO.

Read command

v
b15 to b5 b4 b3 b2 b1 b0

o [ ———— [ 1] 1] 1] o] o]-RSsigna:ON DIRsignal:ON,
CS signal: ON (data send state)

(1) Refer to Section 3.7.1 for the RS-232C signals.

(2) The signals (RS, DTR) output from the computer link module are controlled by the OS of the
computer link module.
They cannot be controlled directly by the sequence program.
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8.3 Reading Switch Settings and Operation Mode

This section describes how to read the switch settings and the operation mode from
the buffer memory.

8.3.1 Reading the settings of the mode setting switch and station number setting switches

(1) Switch settings storage area (address: 11EH)

The settings of the mode setting switch and station number setting switches are
stored at buffer memory address 11EH, as shown below. Ignore the setting(s)
of the switch(es) which the computer link module does not have.

b15 to b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Buffer memory address 11EH |

N J\ J\ J \ J

Ignored

Station number setting
switch (x 1)

Station number setting
switch (x 10)

Mode setting switch

(2) Programming example for reading the switch settings storage area

The following gives an example program used to read the switch settings from
the switch settings storage area with a FROM instruction:
(Computer link module 1/0O signals: 80H to 9FH)

X87
| 1] || [ The data stored in the switch settings
r I I |FROMP| H8 | H1E | D10 | K1 storage area is read out to D10.
///
//
Read command ‘/
I \
b15 to b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
D10 | | 0 | 0 | 0 | 1 |0 | 0| 1 | 1 | 0 | o| o| 1| ... » Station number setting switches: 31
< 2N R ) o Mode setting switch: 1
1 3 1

When the ongoing operation mode does not correspond to the setting of the mode setting switch
after mode switching described in Section 12, their settings can be verified at the following

addresses:
¢ Ongoing operation mode number ...... (Address 118H, refer to Section 8.3.3.)
e Set number of mode setting switch .... (Address 11EH, refer to Section 4.2.1 for details of

the numbers.)
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8.3.2 Reading the settings of the transmission specification setting switches

(1) Switch settings storage area (address: 11FH)

The settings of the transmission specification setting switches are stored at
buffer memory address 11FH, as shown below. Ignore the setting(s) of the
switch(es) which the computer link module does not have.

b15 to b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Buffer memory  11FH
address A A A A A 4 42 242 4212 t
Ignored

Main channel setting/A1ADP-SP setting
Data bit setting

] Transmission speed setting

Parity bit setting

Even/Odd parity setting

Stop bit setting

Sum check setting

Write during RUN setting

Computer link/Multidrop link selection
Unused when computer link is seleceted

1:0N
0: OFF
b10 must be 1.

(2) Programming example for reading the switch settings storage area

The following gives an example program used to read the switch settings from
the switch settings storage area with a FROM instruction:
(Computer link module 1/0O signals: 80H to 9FH)

X87

| || | [ The data stored in the switch settings
' N I | FROMP | Hg8 | H11F | D20 | K1 storage area is read out to D20.

—
—
—
—

Read command o

b15 to  b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

p20 | —— [1]of1]of1][1]o]1][1]1]0]
A A 4 4

Main channel setting (RS-232C/A1ADP-SP
/A1ADP-SP setting not used )

— Data bit setting (8 bits )
]Transmission speed setting (2400 bps )
Parity bit setting (Parity bit set )
Even/Odd parity setting (Evan parity set )
Stop bit setting (1 bit )
Sum check setting (Sum check enabled )
Write during RUN setting (Write during RUN disabled)
Computer link/Multidrop link  (Computer link )
selection

The data of each bit in the switch settings storage area depends on the setting of the
corresponding transmission specification setting switch (refer to Section 4.2.2) on the computer
link module.
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8.3.3 Reading the ongoing operation mode

(1) Operation mode storage area (address: 118H)

The operation mode is stored at buffer memory address 118H, as shown below:

b15 to b0

Buffer memory 118H | |
address

*—-The number of the ongoing operation
mode (1H to DH) is stored.
Proir to mode switching, the mode number corresponding to
the set number of the mode setting switch (1 to D) is stored.
After mode switching, the mode number designated at
mode switching is stored.

POINT

The mode number (1H to DH) stored in the operation mode storage area
corresponds to the set number of the mode setting switch (1 to D) described in
Section 4.2.1.

The mode numbers and their operation modes (modes at each interface) are
as follows:

Mode No./Mode Mode at Each Interface

Setting Switch No. RS-232C | RS-422
0 (Unusable)
1 Protocol 1 No-protocol mode
2 Protocol 2 No-protocol mode
3 Protocol 3 No-protocol mode
4 Protocol 4 No-protocol mode
5 No-protocol mode Protocol 1
6 No-protocol mode Protocol 2
7 No-protocol mode Protocol 3
8 No-protocol mode Protocol 4
9 No-protocol mode No-protocol mode
A Protocol 1 <—»Protocol 1
B Protocol 2 <+—»Protocol 2
C Protocol 3 <—»Protocol 3
D Protocol 4 <—»Protocol 4
E (Unusable)
F (For module test)

(2) Programming example for reading the operation mode storage area

The following gives an example program used to read the ongoing operation
mode from the operation mode storage area with a FROM instruction:
(Computer link module 1/O signals: 80H to 9FH)

| || | [ The data stored in the operation
I LI i | FROMP| H8 | H118 | D10 | K1 mode storage area is read out to D10.

Read command

When the ongoing operation mode does not correspond to the setting of the mode setting switch
after mode switching described in Section 12, their settings can be verified at the following

addresses:
e Ongoing operation mode number ....... (Address 118H)
e Set number of mode setting switch ..... (Address 11EH, refer to Section 4.2.1 for details

of the numbers.)
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9. WHEN COMMUNICATING DATA AFTER CHANGING TO DC1 TO DC4 CONTROL
METHOD

This section describes the function used to turn ON and OFF the DTR/DSR signal
(at the RS-232C interface only) between the computer link module and the external
device, or to control data communications with a DC signal (DC1 to DC4).

The DTR/DSR control is available every time the computer link module is turned
ON, however, the user can switch the transmission control method according to the
external device specifications.

POINT

The computer link module controls all transmission from the PC CPU in the
user-designated transmission control method.

It is not necessary to control it using the sequence program.

9.1 Precautions when Controlling Transmission

This section gives the precautions to take when using the computer link module
transmission control function.

(1) Determing which items are required to control data communications between
the external device and the PC CPU

(a) Is the transmission control function used? If so, which type of control is
used?

(b) How is transmission controlled?

(c) If DC code control is used, which combination of codes is utilized?

(DC1 to DC4 codes can be switched.)
(2) Conditions for using the transmission control function

(a) Transmission cannot be controlled using both DTR/DSR signals and DC
codes at the same time.
Select one type of control using the computer link module buffer’s
transmission control designation area (address 11AH).

(b) In DC control, the same transmission control is performed at both RS-232C
interface and RS-422 interface of the computer link module.

(c) In DTR/DSR control, connect the DTR signal and DSR signal pins of the
computer link module to the external device. (Refer to Section 4.6.)

(3) Interfaces and modes available for transmission control

The following table shows the transmission control methods, and the interfaces
and computer link module modes available for transmission control:
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Trans- Modes Where Transmission
mission Interface Controls are Valid
Type of Control Remarks
Control e Used No- Bidirec- | Dedicated
Function Protocol tional Protocol
DTR control (0] — — -
DTR/E:SB1 RS-232C The RS-422 | hTR/DSR
controls DSR control o o o) isignored. | oo
DC1/DC3 transmission control 0 — — or DC
. Controlled code
DC code | DC1/DCS3 receive control RS-232C o o 0 via both the | control
control *1 DC2/DC4 transmission control RS-422 0 o (e} RS-232C can be
: and RS-422. | used.
DC2/DC4 receive control (0] (0] O

"1

O : Enabled (Transmission is controlled)
— : Disabled

For full-duplex transmission through a computer link in the bidirectional mode,
refer to POINTS in Section 7.2.4.

(4) DTR/DSR control

Since there are no DTR/DSR signals in the RS-422 interface, when DTR/DSR
control is designated, data cannot be communicated via the RS-422.

Computer link module Can be controlled

External
device

I:] RS-232C l

I: RS-422

External
device

(5) DC code control

(@)

(b)

DC1/DC3 transmission codes and DC1/DC3 receive codes can be
controlled when executing full-duplex data communications between the
computer link module and its communicating device.

Data communications cannot be controlled using DC1/DC3 codes when
executing half-duplex data communications.

Avoid using DC1 to DC4 codes in the user’s data.
If those codes must be used, take one of the following measures:

e Use DTR/DSR controls.
o Switch DC codes (refer to Section 9.3.2).
¢ Do not use the transmission control function (refer to Section 9.3.1).

POINT

When using a DC1/DC3 code to control data receive or DC2/DC4 code to
control data receive, the computer link module will execute the corresponding
DC code control if the user’s data (received from the external device) contains
a DC code.

However, if the user’s data (whose request to send was transmitted by a PC
CPU) contains a DC code, that data will be transmitted.
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(6) Handling DTR/DSR signals when DTR/DSR controls are not used

When DTR/DSR controls are not used, the computer link module handles
DTR/DSR signals as follows:

(a) DTR signal is normally ON.
(b) The DSR signal ON/OFF state is ignored.

(7) Transmission control when the computer link module mode number is 9 to D

When the computer link module RS-232C and RS-422 are set to the same
mode, the computer link module controls data communications as shown below:

(mode number 9: no-protocol mode, modes A to D: dedicated protocol (formats

1to 4))
(@) When DTR/DSR controls are executed
When the RS-232C is When the RS-422 is
used as the main channel: used as the main channel:
PC CPU Computer link module PC CPU Computer link module
RS-232C RS-232C

YA

*%
%
< Data flow = Data flow
N
RS-422 RS-422
*%

Controlling send/receive data marked by **.

(b) When DC1/DC3 transmission control is executed

When the RS-232C is When the RS-422 is
used as the main channel: used as the main channel:
PC CPU Computer link module PC CPU Computer link module
RS-232C RS-232C

Y A

*%
[ L
I S — Data flow Data flow
N
RS-422 RS-422
*%
[~ [

The ¢ mark indicates controlling receive data marked by**.

(c) When DC1/DC3 receive control is executed

When the RS-232C is When the RS-422 is
used as the main channel: used as the main channel:
PC CPU Computer link module PC CPU Computer link module
RS-232C RS-232C

YA

(B X
B S — Data flow Data flow
oy
RS-422 RS-422
*%
[ =

The ¢ mark indicates controlling receive data marked by**.

9-3
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(d) When DC2/DC4 transmission control is executed

When the RS-422 is
used as the main channel:

PC CPU Computer link module PC CPU Computer link module
RS-232C RS-232C

*%*
Data flow \Data flow
RS-422 RS-422
- B

DC2/DC4 indicates controlling send/receive data marked by **.

When the RS-232C is
used as the main channel:

YA

YA

(e) When DC2/DC4 receive control is executed

When the RS-422 is

When the RS-232C is
used as the main channel:

used as the main channel:

PC CPU Computer link module PC CPU Computer link module
RS-232C RS-232C

= [~
Data flow »\Data flow
RS-422 RS-422
- [

DC2/DC4 indicates controlling send/receive data marked by **.

YA

YA
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9.2 Transmission Control

This section describes the details of DTR/DSR control and DC code control of the
computer link module.

9.21 DTR/DSR (ER/DR) control
This section describes DTR/DSR (ER/DR) control.

(1) What is DTR/DSR control?

DTR/DSR control enables and disables data communications with an external
device via the computer link module RS-232C by means of the DSR (DR) and
DTR (ER) signals.

DTR/DSR control is not available for the RS-422.

(2) Description of computer link module DTR control

This control function, using a DTR signal, informs the external device of
whether the computer link module receives data normally.

Data transmitted from the external device in the no-protocol mode will be stored
through the OS area into the no-protocol receive buffer memory area. (Refer to
Section 6.2.1 (2) *1.)

Under the following conditions, the computer link module temporarily stores
received data to its OS area. When transfer to the no-protocol receive buffer
memory is enabled (read request signal Xn1 is OFF), data is transferred until
the receive completed code is received, or until the fixed length of data has
been transmitted.

Conditions:

(@) When there is too much data for the buffer memory because the received
data length exceeds the no-protocol receive buffer memory area.

(b) When the next data received before the PC CPU reads the data received
previously.

According to the free capacity of the OS area, the computer link module
turns the DTR signal ON and OFF as follows:

e Less than 10 bytes vacant area: OFF

e More than 41 bytes vacant area: ON

ON ON

DTR signal _ orf[ ]oFF |

ON : receive enabled E i i

OFF: receive disabled i i i

llieac(:j?lve Computer link Computer link mod-
module memory ule memory
(OS area) (OS area)
(Data

304/279 (Data 304/279 storage)
bytes storage) bytes

Vacant area
or lower

41 bytes
110 bytes Vacant area or higher

After reading from the
sequence program
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e Clearing received data as described in Section 6.2.1 (4) clears the data stored in the OS
area. (The receive area in the buffer memory is not cleared.)

e When the above-mentioned OS area has no vacant area, receiving data causes an error,
and the data is ignored until the OS area has enough vacant area.
When this happens, the 2-SIO or 4-S10 LED goes ON (refer to Section 4.3).

(3) Computer link module DSR control

This control function, using a DSR signal, allows the computer link module to
check whether the external device receives data normally, thereby controlling
data transmission to the external device by turning ON or OFF the signal, as
described below:

(a) When the computer link module DSR signal is ON, if there is send data that
data will be sent to an external device.

(b) When the computer link module DSR signal is OFF, even if send data
exists that data will not be sent to an external device.

9.2.2 DC1/DC3 transmission control
This section describes DC1/DC3 transmission control.

(1) What is DC1/DC3 transmission control?

When data communications is executed in the no-protocol mode, this notifies
the external devices whether the computer link module can or cannot receive
data using the DC1/DC3 code.

(2) Description of computer link module DC1/DC3 transmission control

The principles behind it are the same as those of DTR control in Section 9.2.1

).

The computer link module sends DC1 or DC3 to the external device without
turning the DTR signal ON/OFF.

Section 9.2.1 gives details about DC1/DC3 transmission timing.
DTR signal state corresponds to the data transmission as shown below:

(DTR control) (DC1/DC3 transmission control)

DTR signal is OFF : DC3 transmission
Transmitted when the free capacity of the OS
area is 10 bytes or less.

DTR signal is ON : DC1 transmission
Transmitted when the free capacity of the OS area
is 41 bytes or over.
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External device Data Data )
Computer link D D
module C C
3 1
Computer link module memory Computer link module memory
(OS area) (OS area)
'y Yy
(Data storage)
304/279 (Data storage) 304/279
bytes bytes
y 10 bytes Vacant area 41 bytes
v acant area I orless vy or more

After reading from the
sequence program

POINTS

(1) When power to the PC CPU is turned ON, the PC CPU is reset, or the
mode is switched, DC1 code is not sent to the external device.
This is the same state as when DC1 has already been sent.

(2) DC1/DC3 codes to be sent can be changed.
Section 9.3 tells how to change codes.

o When received data is cleared according to Section 6.2.1 (4), the data stored in the OS area
as well as in the no-protocol receive buffer memory area will also be cleared.

e When data is transmitted to the above-mentioned OS area with no free capacity, an SIO
error will occur, and all the data transmitted will be ignored until an enough free capacity is
reserved. In such a case, the 2-SIO and 4-SIO LEDs will come ON. (Refer to Section 4.3.)
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9.2.3 DC1/DC3 receive control
This section describes DC1/DC3 receive control.

(1) What is DC1/DC3 receive control?

This control function allows the computer link module to check when a DC1 or
DC3 code is received whether the external device receives data normally,
thereby controlling data transmission to the external device.

(2) Description of computer link module DC1/DC3 receive control

(a) Receiving DC3 code from an external device suspends computer link
module data send.
The received DC3 code cannot be read by the sequence program.

(b) Receiving DC1 code from an external device resumes computer link
module data send.
(The computer link module restarts transmitting data from where
transmission was suspended by receiving DC3.)
The received DC1 code cannot be read by the sequence program.

D D

C C
External device 3 1
Computer link module Data Data

(c) After DC1 code is received, if another DC1 code is received, that code will
be ignoted and will be removed from the received data.

POINT

When power to the PC CPU is turned ON, the PC CPU is reset, or the mode
is switched, even if a DC1 code is not transmitted, the state will be the same
as when DC1 code has already been sent.

9.2.4 DC2/DC4 transmission control
This section describes DC2/DC4 transmission control.

(1) What is DC2/DC4 transmission control?

When data is sent from the computer link module to an external device, the
computer link module adds DC2 and DC4 codes at the beginning and end of
data respectively.

External device

—
=

. D D D|E! i !
Computer link ¢ Data ¢ ¢ N:Ie:g;?h: Data :Cshue:]k ¢
module 2 4 21 Qi 1 i 4
Transmission sequence Transmission sequence
(in the no-protocol mode) (in the bidirectional mode)
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9.2.5 DC2/DC4 receive control
This section describes DC2/DC4 receive control.

(1) What is DC2/DC4 receive control?

By using DC2 and DC4 codes, this function determines the data range when
the computer link module receives data from an external device.

(2) Description of computer link module DC2/DC4 receive control

(@) When the computer link module receives DC2 code from an external
device, the computer link module handles data in the range between DC2
and DC4 as valid data.

The received DC2 code cannot be read by the sequence program.

(b) When DC4 code is received from the external device, the computer link
module will ignore subsequent received data until another DC2 code is
received.

The received DC4 code cannot be read by the sequence program.

(In no-protocol mode) *1

D D D D
) C Data (] Irrelevant data C Data C
External device | 2 4 A 2 4
Computer link S | ~_ 7
module Stored in the computer Ignored by the Stored in the computer
link module buffer or OS computer link link module buffer or
receive area module OS receive area

(c) After DC2 code is received, if another DC2 code is received, that code will
be ignored, and will be removed from the received data.

I I I I I
«4 Message in

?edicat;ad protocol D|E ﬁgan PC | com. | Mes- Check. D
ormat . - sage Character

External device | C | N | num- "™ |mand| $29 sum | ©

2 (Q ver | > valt 4
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9.3 Writing Data to Buffer Memory Specific Use Area

To switch the transmission control method from DTR/DSR control to DC code
control for data communications or to change DC codes (control codes), the
corresponding value must be written to the appropriate buffer memory specific use
areas.

This section describes how to write values to such buffer memory specific use areas
for changing the transmission control method and DC codes.

Every time the computer link module is turned ON, DTR/DSR control is available at
the RS-232C interface only, and 11H to 14H can be used as the DC1 to DC4 codes
for DC code control.

By writing proper data to the transmission control specification area at buffer
memory address 11AH or to the control code specification areas at addresses 11BH
and 11CH when data communications is not carried out with the computer link
module ON, the transmission control method for the RS-232C and RS-422
interfaces or the DC codes to be used can be changed.

(1) Transmission control specification area and control code specification areas
(addresses: 11AH to 11CH)

(a) Transmission control specification area

Buffer b15 to b10 b9 b8 b7 to bl b0
memory  11AH |\| | |\| | (Default 0 ... DTR/IDSR control is executed.)
address y y

Ignored Ignored 0 or 1 is written.

[ 0 : DTR/DSR control is executed.

1 : DC code control is executed. (Control contents are designated
in bits 8 and 9.)

L Oor1is written.

0 : Without DC1/DC3 control  "pc1/pC3 send control and DC1/DC3
1 : With DC1/DC3 control receive control are designated.

0 or 1 is written.

0 : Without DC2/DC4 control  ["DC2/DC4 send control and DC2/DC4
1 : With DC2/DC4 control receive control are designated.

(b) DC1/DC3 control code specification area

b5 to b8 b7 to b0
Buffer memory
address 1BH | | | (Default 1311H ... DC1: 11H, DC3: 13H)

A
L bCicode (00H to FFH)

DC3 code (00H to FFH)

(c) DC2/DC4 control code specification area

b5 to b8 b7 to b0
Buffer memory
address 11CH | | | (Default 1412H ... DC2: 12H, DC4: 14H)

A
L DC2oode (00H to FFH)

DC4 code (00H to FFH)

9-10
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POINT

When changing the default values of DC codes, designate DC1/DC3 control
and DC2/DC4 control to buffer address 11AH after changing the values in
buffer addresses 11BH to 11CH.

(2) Programming examples for changing the transmission control method and the
control codes

The following gives example programs used to change the transmission control
method and the DC1 to DC4 codes with a TO instruction:
(Computer link module 1/0O signals 80H to 9FH)

(a) When DC code control is executed

[ | [ | When changing the DC1 and
' N | ToP H8 H11B H9391 K1 DC3 codes to 91H and 93H (*1)

A Write 91H for the DC1 code
Change and 93H for the DC3 code to
command buffer memory address 11BH.

4{ TOP ‘ H8 ‘ H11C ‘ H9492 ‘ KA1 When changing the DC2 and
DC4 codes to 92H and 94H (*2)
Write 92H for the DC2 code and
94H for the DC4 code to buffer
memory address 11CH.

memory address 11AH (when

DC1/DC3 or DC2/DC4 control is

set).

Write one of the following values

(*3):

e When DC1/DC3 control is set but
DC2/DC4 control is not — 0101H

o When DC1/DC3 control is not set
but DC2/DC4 control is set —
0201H

e When both DC1/DC3 control and
DC2/DC4 control are set —»
0301H

Write DC code control set to buffer
—{ TOP H8 H11A H0301 K1 }7

*1 When the DC1 and DC3 codes are not changed, writing to buffer memory
address 11BH is not necessary.

*2 When the DC2 and DC4 codes are not changed, writing to buffer memory address
11CH is not necessary.

*3 Write one of the values listed above according to the control method to be used.

(b) When the transmission control function is not used

e TOP H8 HMA | HO001 K1 yyrite 0001 to buffer memory ad-
A e Bit0 ... DC code control will be
executed.
g:,f,ﬂ?:nd e Bit 8 ... DC1/DC3 control will not
be executed.
e Bit9 ... DC2/DC4 control will not
be executed.

911
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POINT

Values designated to use or disuse the transmission control function

The following table shows what value should be written to the buffer memory
transmission control specification area (address 11AH) to use or disuse the
transmission control function of the computer link module.

A value must be designated and written when the power to the PC CPU is ON
or the PC CPU is reset, or when data is not transmitted or received at
computer link module mode switching.

Refer to

Mode No. 1to4 5t08 9 AtoD Secgion
4.2.1.

Interface 232C 422 232C 422 232C 422 232C 422 232C-

) No- No- ) . RS-232C
Dedicated |protocol/ protocol/ Dedicated N tocol Dedicated 422:
protocol Bidirectio- |Bidirectio- |protocol 0-protoco protocol RS-422
nal nal

Mode

Only

DTR/DSR 232C will
control 0000H (default value) be cont-

rolled.
Both
232C
and 422

DC code will be
control 0101H, 0201H or 0301H controlled

in the
same
method.

Value
desig-
nated
for
trans-
mission
control

When
trans-
mission trol
control 0001H c<_)|r|1 rot
function will nol
. be exe-
is not to cuted
be used )

Trans-
mission

9-12
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10. WHEN COMMUNICATING DATA AFTER CHANGING TO HALF-DUPLEX TRANS-
MISSIONS

This section describes the half-duplex transmission function which prevents the
computer link module and the external device from transmitting data simultaneously
during data communications between them through the RS-232C interface.
Full-duplex transmission is available every time the computer link module is turned
ON, however, the user can change the communications mode according to the
external device specifications.

POINTS

(1) The computer link module controls communications at the PC CPU in-
either of the following user-designated communications modes. It is not
"necessary to control it using the sequence program. -

(a) Full-duplex transmission
This communications mode provides data communications with the
communicating device just like a conversation over the phone.
The computer link module can receive data while transmitting data to
the external device.
It can also transmit data while receiving data from the external device.

External device Data A-1 Data A-2

Computer link module Data B-1 Data B-2

(b) Half-duplex transmission
This communications mode provides data communications with the
communicating device just like a conversation on a transceiver.
When it receives data from the external device while transmitting data
to the device, the computer link module controls the transmission and
receipt of data according to the "setting of priority/non-priority at
simultaneous transmission”.
The computer link module does not transmit data while receiving data
from the external device.

External device Data A-1 Data A-2

Computer link module Data B-1 Data B-2

(2) On a computer link module equipped with RS-232C and RS-422/485
interfaces, the data will be controlled by full-duplex transmission even if
half-duplex transmission has been selected for the former.

10-1
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10.1 Precautions for Half-Duplex Transmission

Described below are precautions for haif-duplex transmission between the external
device and the computer link module through the RS-232C interface.

(1) System configuration and functions enabling half-duplex transmission
Half-duplex transmission can be expected only from a system composed of a
PC CPU and an external device.

(Half-duplex transmission (Half-duplex transmission

possible) impossible)
RS-232C RS-232C
CPU CPU CPU CPU
Computer link module RS-422 '
No-Protocol
Functions Dedicated Protocol B'idi"::‘c;tieénal
Mode
System Data Communications
Configurations by a Command l;gzgﬁ": f::?otl:: T::: g::' ad
(External device : “Transmitted from the D d |‘=’ " Receive
PC CPU) External Device emand Function
1:1 o] O *1 o =2
1:n X *3 X X
O : Usable

X : Unusable

*1 During data communication, the send timing of data that a sequence program
requested to send changes due to the on-damand function. Refer to Section 5.14.2.
The send timing also changes as mentioned in *2 below.

*2 Send timing of data sent from the computer link module and the external device
changes according to the set timing of “priority/non-priority at the simuitaneous
transmission” set with the computer link module. Refer to Section 10.3.

*3 The computer link module executes data communications by half-duplex transmission.
Itis not necessary to make settings necessary for half-duplex transmission shown in
this section.

(2) ltems to be determined and/or verified between the external device and the PC
CPU

The following items should be determined and/or verified between the external
device and the PC CPU:

(a) Whether half-duplex transmission can be executed with the RS and CD
signals at the computer link module.

(b) ON/OFF timing of the RS and CD signals at the computer link module.

(c) Data transmission timing from the computer link module and from the
external device.

(d) RS-232C cable connection.

(3) Transmission control

Do not designate DC1/DC3 transmission control or DC1/DC3 receive control for
half-duplex transmission using the transmission control function described in
Section 9, because neither is executable during that communications.

10-2
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10.2 Connector Cable Connections for Half-Duplex Transmission

This section describes connector cable connections between the computer link
module and the external device for half-duplex transmission through the RS-232C
interface.

For half-duplex transmission, connect the connector cables between the computer
link module and the external device according to (1) and (2) below and Section 4.6.2
(2) (a) "When connecting an external device which can turn ON and OFF the CD
signal to the computer link module”.

(1) Connect the RS signal pin in the computer link module connector to a half-
duplex transmission signal pin (CS, DSR or CD) in the external device
connector.

(2) Connect the CD signal pin in the computer link module connector to a half-
duplex transmission signal pin (RS or DTR) in the external device connector.

(Connection examples)
¢ When the computer link module connector is a 25-pin type

Computer Link Module Cable Connections and Signal External Device
Pin Number Signal Directions Signal
FG 1 > FG
SD (TXD) 2 SD (TXD)
RD (RXD) 3 >< RD (RXD)
RS 4 RS
CS (CTS) 5 CS (CTS)
DSR (DR) 6 DSR (DR)
SG 7 > S$G
cD 8 — T cDb
DTR (ER) 20 DTR (ER)
e  When the computer link module connector is a 9-pin type
Computer Link Module Cable Connections and Signal External Device
Signal Pin Number Directions Signal
cD 1 - cD
RD (RXD) 2 RD (RXD)
SD (TXD) 3 SD (TXD)
DTR (ER) 4 DTR (ER)
SG 5 < > SG
DSR (DR) 6 DSR (DR)
RS (RTS) 7 RS (RTS)
CS (CTS) 8 CS (CTS)
POINT|
The ON/OFF timing of the RS and CD signals at the computer link module for
half-duplex transmission is described in Section 10.3.

10-3
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10.3 ON/OFF Timing of the CD and RS Signals of the Computer Link Module

When doing half-duplex communications, the data transmission timing is shown by
using the CD and RS signals of the computer link module.

In half-duplex communications, an external device controls the CD signal of the
computer link module.

The computer link module system controls the RS signal of the computer link
module.

10.3.1 Data transmission timing from an external device

When doing half-duplex communications, the data transmission timing from the
external device is shown by using the CD and RS signals of the computer link
module.

Setting the buffer memory of the computer link module to "priority/non-priority at
simultaneous transmission” controls the CD signal of the computer link module.

(1) Computer link module is set to "priority”.

Data B top the data send. Resend
External device Data A Data B

Computer link module Data C
Because the computer link . A
I Computer link module module is set to prion't:,d eéen Store this data in
it the CD signal is turn i
transmissio% is continued. / an external device.

<4—— SD (send data)

RS (send request) \ / | (o) \
T DR | K
CS (clear to send) | |

}

. . (a) {c) :
—— CD (receive carrier Computer fink module
detect) _ ignores
Data A (d) received data. Data B

——» RD (received data)
Data B

The following steps describe the operations required for an external device at every
timing mentioned by (a) to (f} in the above figure.
The signal names are of the signals of the computer link module.

(a) When not transmitting data from the external device to the computer link
module, turn the CD signal OFF.

(b) When doing a data send, check the RS signal. If the RS signal is OFF, turn
the CD signal ON.
if the RS signal is ON, wait until it turns OFF. After the RS is turned OFF,
turn the CD signal ON.

(c) After turning the CD signal ON, transmit data.

(d)y After c_:ompleting the data send, turn OFF the CD signal.

10-4



10. WHEN COMMUNICATING DATA AFTER
CHANGING TO HALF-DUPLEX

MELSEC-A

(e) lfthe RS signal turns ON during the data send, stop the data send.
Then, turn the CD signal OFF, and perform data receive processing.
(When the computer link module and an external device start data
transmission simultaneously, the RS signal turns ON.)

(f) Resend all interrupted data from the external device to the computer link
module after the data send from the computer link module is completed.

When DTR/DSR control is selected from among the transmission control functions shown in

Section 9, control data transmission from the external device to the computer link module, as

described below:

o If the DTR signal is turned OFF at the computer link module, suspend data transmission.

e As soon as the DTR signal is turned ON at the computer link module after data transmission
was suspended, restart transmitting data (from where transmission was suspended).

(2) Computer link module is set to " non-priority ".

/ Continue data send.
External device Data A Data c-1\ Data B
<<
Computer link module
P J :;e the com- Data C-2
puter link module is
set to "nonpriority", Resend
I Computer link moduI:I data 'fansf:;ss“i,:n Section 10.3.2 gives
Data -1 the O Sgnal ums _ contents of the send.
ata - 17,
<«—— SD (send data) i ON. Data C-2

<—|: RS (send request) \ |_
CS (clear to send) / \ [ _ |
— CD (receive carrier de-

tect)

Computer link module
stores received data.

—— RD (received data)

The following steps describe the operations required for an external device at
every timing mentioned by (a) to (f} in the above figure.

The signal name is the signal of the computer link module.

As described in (1), turn ON/OFF the CD signal of the computer link module
with the external device and do data transmission to the computer link module.
(Note that (e) and (f) are different in the non-priority setting.)

(a) When not transmitting data from the external device to the computer link
module, turn the CD signal OFF.
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(b) When doing a data send, check the RS signal. If the RS signal is OFF, turn
the CD signal ON.
If the RS signal is ON, wait until it turns OFF. After the RS is turned OFF,
turn the CD signal ON.

(c) After turning the CD signal ON, transmit data.
(d) After completing the data send, turn OFF the CD signal.

(e) Even if the RS signal turns ON during data transmission, continue the data
send to the computer link module.
(This occurs when the computer link module and the external device start
data transmission simultaneously.) :

(f) After the send from the external device is completed, transmit data from the
computer link module to the external device.
Section 10.3.2 gives details.

When DTR/DSR control is selected from among the transmission control functions shown in
Section 9, control data transmission from the external device to the computer link module, as
described below:

o [fthe DTR signal is turned OFF at the computer link module, suspend data transmission.
* As soon as the DTR signal is turned ON at the computer link module after data transmission
was suspended, restart transmitting data (from where transmission was suspended).
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10.3.2 Data transmission timing from a computer link module

When doing half-duplex communications, data transmission timing from an
computer link module is shown by using the CD signal and RS signal of the
computer link module.

Control the CD signal of the computer link module by setting the buffer memory of
the computer link module to "priority/non-priority at simultaneous transmission” for
data transmission.

(1) Computer link module is set to "priority".

Data C-1 Stop the datasend.  Resend
External device ——I Data C
- Because computer link module is set
Computer link module Data A Data B to priority, even if the CD signal is
turned ON, transmission is continued.

Exiernal device must store
this data.

in2to 128 ms

ICOmputer link moduleI P

<4—— SD (send data)

RS (send request)
<—‘: CS (clear to send)

%)(f)

(e) ) CD check

<«—— CD (receive carrier CD check CD check Computor ik I
detect) Computer link modul { dule stores received data.
——» RD (received data) Data C-1 mmmﬂm, ignores received data.

The following steps describe the operation at every timing mentioned by (a) to
(f) in the above figure.

The signal names are of the signals of the computer link module.

As described in (1), turn ON/OFF the RS signal of the computer link module
with the external device and transmit data to the computer link module.

(a) When not transmitting data from the external device to the computer link
module, turn the RS signal OFF.

(b) When doing a data send, check the CD signal. If the CD signal is OFF, turn
' the CD signal ON. v
When the CD signal is ON, wait until it turns OFF. After the CD is turned
OFF, turn the RS signal ON.

(c) Atter turning the RS signal ON, transmit data.
(d) After completing the data send, turn OFF thé RS signal.

(e) If the CD signal turns ON during the data send, continue transmitting data
send to the computer link module. (This occurs when the computer link
module and the external device start data transmission simultaneously.)
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(f) Transmit all interrupted data from the external device to the computer link
module after data send from the computer link module is completed.

*1 The time from when the RS signal turns ON until communications start varies with the
data transmission speed.
The faster the transmission speed is, the sooner communications will start.

When DTR/DSR control is selected from among the transmission control functions shown in

Section 9, control data transmission from the computer link module to the external device, as

described below: '

« |f the DSR signal is turned OFF at the computer link module, suspend data transmission.

¢ As soon as the DSR signal is turned ON at the computer link module after data transmission
was suspended, restart transmitting data (from where transmission was suspended).

(2) Computer link module is set to “non-priority".

Continue data transmission
Because computer link module is /
set to "non-priority”, data transmis-
. sion is interrupted when the CD Data C
External device signal turns ON.
Computer link module A
P Data A Pl Data B

2)
je—  Send wait time
| *1)

'” Data B ”

[
L

Send
Eomputer link module] request

<4— SD (send data)
<—|: RS (send request)
CS (clear to send)
\_ )(9) CD check ) )
<4—— CD (receive carrier CD check CD check | Computer link module CD check
detect) stores received data.
~——» RD {(received data) dﬁ i Data C ” T
(4]

The following steps describe the operations performed by computer link module at
every thing. The signal names are of the signals of the computer link module.

::, ,1— Within 1 ms

1)

h (@) ) Data B

=

As described in (1), turn ON/OFF the RS signal of the computer link module and do
data transmission to the external device.

Note that e) is different.

(a) When not transmitting data from the external device to the computer link
module, turn the RS signal OFF.

(b) When doing a data send, check the CD signal. If the CD signal is OFF, turn
the RS signal ON.
If the CD signal is ON, wait until it turns OFF. After the CD is turned OFF,
turn ON the RS signal. :

(c) Atfter turning the RS signal ON, transmit data.
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(d) After completing the data send, turn OFF the RS signal.

(e) If the CD signal turns ON during data send, stop the data send.
Then, turn the RS signal OFF and perform data receive processing. (This
occurs when the computer link module and an external device start data
trans-mission simultaneously.)

(f) After transmission from the external device is completed, resend all data
from the beginning, or transmit data remaining after the send interruption in
5).
*1 Data set at buffer address 110H is not transmitted.

*2 Resend all data from the beginning, or transmit data remaining after the send interruption
according to the setting of buffer address 111H.

When DTR/DSR control is selected from among the transmission control functions shown in

Section 9, control data transmission from the computer link module to the external device, as

described below: ' .

+ |f the DSR signal is turned OFF at the computer link module, suspend data transmission.

e As soon as the DSR signal is turned ON at the computer link module after data transmission
was suspended, restart transmitting data (from where transmission was suspended).
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10.4 Writing Data to Buffer Memory Specific Use Areas

To switch the communications mode from full-duplex transmission to half-duplex
transmission for data communications, the corresponding value must be written to
the appropriate buffer memory specific use area.

This section describes how to write a value to such a buffer memory specific use
area to switch the communications mode.

Every time the computer link module is turned ON, full-duplex transmission is

" available at the RS-232C interface.
By writing proper data to buffer memory addresses 10FH (RS-232C
communications mode setting area) to 111H (send method setting area when
transmission is resumed) when data communications are not executed with the
computer link module on, the RS-232C interface communications mode can be
switched.

Full-duplex transmission does not require writing data to buffer memory addresses 10FH, 110H
and 111H.

(1) Buffer memory specific use area for half-duplex transmission
(a) RS-232C communications mode setting area (address: 10FH)

Set "1" for half-duplex transmission.

b15 to b1 bo

Buffer memory address 10FH [ | | {Default 0)
2

-
Ignored —— Write O or 1.

[ 0 : Full-duplex transmission
1 : Half-duplex transmission

POINT|

15 bits b1 to b15 of address 10FH to either 0 or 1.
(The computer link module will ignore the settings.)

(b) Simultaneous send priority/non-priority setting area (address: 110H)

This area is used to determine whether data transmission from the
computer link module should be continued ("priority”) or suspended ("non-
priority") when the external device and the module simultaneously start
transmitting data in half-duplex transmission.

Designate "0" for "priority".

To select "non-priority", designate a number between "1" and "255".

The designated value represents the transmission waiting time (unit: 100
ms) from the point when data transmission can be restarted to the point
when data is actually transmitted.

b15 to bo

Buffer memory address 110H | | (Default 0)
3
L Write O to 255.
0 : Priority
1 t0 255 : Non-priority
(transmission waiting time, unit: 100 ms)
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POINTS

(1) When "priority” is selected for the computer link module, it ignores data
transmitted from the external device after it started transmitting data, and
continues data transmission.

To stop the computer link module from ignoring data received from the

external device, set them to do the following between them:

« Transmission and receipt of a response message to data transmitted

* Response message time-out check and data retransmission in case of
time-out error

(2) Selecting priority (0) between priority and non-priority at simultaneous
transmission is not required to be written to buffer memory address 111H.

(c) Send method setting area when transmission is resumed (address: 111H)

The setting in this area becomes valid only when "half-duplex transmission”
and "non-priority” are set in the areas described in (1) and (2) above. This
area is used to determine whether the computer link module, which
suspends data transmission after starting transmission simultaneously with
the external device, should restart transmitting the suspended data from
the beginning ("retransmission") or from where it was suspended ("no
retransmission”).

Set "1" for "retransmission”.

To select "no retransmission”, set "0".

b15 to bl  bo

Buffer memory address 111H I I I (Default 0)
A
| O
ignored L WriteOor 1.
0 : Notresend
1 : Resend
POINT

15 bits b1 to b15 of address 10FH to either 0 or 1.
(The computer link module will ignore the settings.)

(d) RS-232C CD terminal check setting area (address: 10BH)

In half-duplex transmission, the computer link module CD signal must be
controlled by the external device.

Do not change the default value of this area (0: check CD terminal).

Refer to the following sections for the description of the check in each

mode:
¢ Dedicated protocol......... Section 5.2.1 (2) (b)
¢ No-protocol mode.......... Section 6.2.4 (2) (f)

¢ Bidirectional mode ......... Section 7.2.6 (2) (d)
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(2) Programming examples for switching the transmission mode

The following gives example programs used to switch the transmission mode
with a TO instruction:

(Computer link module I/O signals: 80H to 9FH)

(a) When selecting priority for transmission from the computer link module in
half-duplex transmission

X87
F—F— ToP [ H8 [H1oF| k1 | ki Designate half-duplex transmission.
Write "1" to buffer memory address 10FH.
Change Do not change the default values at buffer memory
command addresses 10BH, 110H and 111H.

(b) When selecting non-priority for transmission from the computer link module
in half-duplex transmission

Xx87

— — |——| TOP—I H8 | H10F I K1 I K1 I— Designate half-duplex transmission.
Write "1" to buffer memory address 10FH.

Change
command

— TOP| H8 | H11o| K10 [ K1 | Designate non-priority (transmission waiting time: 1000 ms).
Write "10" to buffer memory address 110H.

TOP| H8 | H111 | Ki K1 l-—— To select retransmission (*1)
—' J T r I Write "1* to buffer memory address 111H.

Do not change the default value at buffer memory addresses
108H.

*1 Itis not necessary to change the value at address 111H to select no retransmission.
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11. WHEN COMMUNICATING DATA WITH M:N RATIO OF COMPUTER TO PC CPU
FOR CONNECTION

11.1 Key Points

This section describes how to do data communications using an m : n multidrop link.
This section only applies to m : n multilink data communications.

A computer link module can perform data communications with several computers
by constructing a multidrop link consisting of several computers (m stations) and
several computer link modules (n stations). (The maximum number of m and n
stations is 32.)

A computer link can be made with the full-duplex communications method using the
RS-232C and RS-422 lines by constructing an m : n mutltidrop link. In addition, data
transmission is initiated by a command from the computer in the dedicated protocol.

(1) When using an m : n multidrop link system, only one computer can perform data
communications with a single PC CPU.

Set up the computers so that a computer and a PC CPU can do 1 : 1 communi-
cations. Sections 11.2 and 11.3 give the conditions and procedures for compu-
ter interlocking.

(2) Data communications between a computer and a PC CPU can only be done in
the following way:

o Full-duplex communications must be used. (m : n data communications
cannot be done with half-duplex communications.)

s Transmit a command from a computer using the dedicated protocol (except
for protocol 3). (Data communications with protocol 3 and data transmission
from the sequence program using the on-demand function cannot be done.)

(3) All computers (including the computer that transmitted the data) receive data
from either computer. In addition, all computers receive data transmitted from a
PC CPU.
Therefore, every computer that receives data addressed to other stations (as
specified by the station number in the message) must ignore that data.

The computer link module which is connected to the PC CPU ignores the
receive data which is addressed to other stations.

(4) The station number of a computer is expressed as eight-bit data. Use switch
SW12 to set the data bit for communications to eight bits (refer to Section
4.2.2).

Section 11.2.1 gives details about data bit setting.

(5) Follow the procedure described in Section 4.6.3 (2) (C) in connecting more than
one computer to a PC CPU.
Connect or set a terminal resistor to the RS-232C interface according to Section
4.7 0r4.2.2

(6) The mode setting switch set at "A", "B", or "D" enabled the computer link
module to communicate data only with the computer connected to the interface

set as the main channel {refer to Section 4.2.2).
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1.2 Condiiions for Computer Interlock

When constructing an m: n multidrop link using computers and PC CPUs, all
computers must be interlocked to prevent several computers from simultaneously
communicating with PC CPUs.

This section explains how to interlock computers to allow data communications
between a computer and a PC CPU. The term "interlocking” used in this section
means the procedure which provides a computer priority to use a communications
line. This priority is called an "access right".

11.2.1 Computer station number allocation

For data communications with a designated computer, allocate a station number
within the range of 128 to 159 (80H to 9FH) to each computer.

Set the station number for broadcasting to all computers at 160 (AOH).
Example:m:n=5:27

( ) shows each station number of a computer and an computer link module.
(Decimal : hexadecimal)

(128 : 8OH) (129 : 81H) (132 : 84H)
Computer Computer Computer
-1- -2- -5-
(0 : 00H) (1:01H) (2:02H) (3 : O3H) (26 : 1AH)
ACPU ACPU ACPU ACPU ACPU
L] L] L Il
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11.2.2 Maximum data communications time per computer

Set the maximum time so that, after obtaining an access right, each computer can
perform data communications with PC CPUs.

(In the following figure, each of these —— means time duration.)

Even if the computer that obtains the access right malfunctions, data communica-
tions can be done between other computers and PC CPUs by setting the maximum
data communications time.

This shows the range within

Example } Time »
}— — — which a computer does not
Computer 1 bt — — —————— ———— -t obtain the access right.
Com?:ter 22— - (———{ This shows the range within
_____________ e which a computer can do
Computer 5 t data communications with
Computer link starts PC CPUs by obtaining the

access right.

POINT l

Set the maximum data communications time per computer to a time that is
sufficient for data communications with PC CPUs in the computer link system.
After the computer link system starts, the computer that obtains the access
right must complete data communications with PC CPUs within the maximum
data communications time. :
When unable to complete data communications, the computer with the
access right transmits the CL code to communicating PC CPUs within
the maximum data communications time, and initializes a transmission
sequence to a computer link module (refer to Section 5.4.6 (1)(c)).
While a computer and PC CPUs are performing data communications, the
time-out check function must be used with other computers to block data
transmission from those computers.

1-3



11. WHEN COMMUNICATING DATA WITH M:N RATIO
OF COMPUTER TO PC CPU FOR CONNECTION

11.2.3 Command and message format for data communications among computers

A command and message format for data communications among computers with
the dedicated protocol must be set.

Use any command except the commands used with the dedicated protocol of a
computer link module Refer to Section 3.2.1.

The message format basically follows the control procedure set by the mode setting
switch of each computer link module. Refer to Section 5.4.

Set the data arrangement after the PC number in the message as desired.

(1) Protocol 1 when doing data communications

E Station
Set the data arrangement
N number .
Computer 1 Q |@oH109FH) as desired.

A Station
Set the data arrangement
[} number -
Computer 2 K |igoH o oFH) as desired.

(2) Example of a message format (when station numbers 80H and 81H perform

data communications)
E | Destination| Source
Computer 1 | n tation station | Command ‘hc:ﬁ_age s“':‘:‘”k
(Station Q | number | number ime o
number 80H
) (81H) (80H) (€] @ (B7H)
05H | 38H } 31H | 38H |30H SAH ISAH 32H 42H | 37H

Source | Destination

A ! !
Computer 2 ¢ | station station
(Station K number number
number 81H) @1H) (80H)

06H | 38H | 31H | 38H | 30H

(1) When the mode setting switch of a computer link module is set for the dedicated protocol
mode (1 to 4) and when the station number written in a message to be transmitted from
computer 1 is O0H to 31H (designating computer link module), the designated station
(computer link module) determines that message to be a faulty message. Then, it transmits
back a message beginning with NAK to computer 1.

Always use station numbers 80H to 9FH for communications between the computers.

(2) Section 5.4.1 explains how to read the message format figures.
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11.3 Procedure for Data Communications with a PC CPU

This section explains the procedure for computer interlocking and data communica-
tions with a PC CPU when constructing an m : n multidrop link.

11.3.1 Communications between each computer and PC CPUs

Each computer obtains the access right (one after another according to the order of
the station number of each computer) and then does data communications with PC

CPUs.
(Example) Time >
Computer A A - . 4 =
(station number 80H) T to right ———p]
Computer
(station number 81H) /l_v__—ill f_—“'—'ﬂ
/ Data communications
with the PC CPU
Computer
(station number 80H + (m — 1))
v
—

The following example shows the procedure for data communications between
each computer and PC CPUs.

+ : Computer with the access right

A 1) (3) 3) 3)
Computer When performing data Computer Computer Computer
(station communications with (station (station (station
number 80H) ‘(‘ stﬁo?ﬁg iber 1H) number 81H) number 87H) number 88H)

(Station number OH) {Station number 1H) (Station number 2H) (Station number 15H)

CPU C24 CPU C24 CPU Cc24 CPU C24

E

E []= _L (35
, —

~ (1) When starting a system, the computer allocated with the minimum station
number (80H) obtains the access right.

(2) The computer which has the access right:

(a) Performs data communications with PC CPUs within the maximum data
communications time set among computers, and then, starts procedure (4).

(b) Starts procedure (4) if it does not perform data communications with PC
CPUs.

11-5



11. WHEN COMMUNICATING DATA WITH M:N RATIO
OF COMPUTER TO PC CPU FOR CONNECTION

3)

MELSEC-A

Each computer without the access right checks the access right time (the
maximum data communications time) of the computer with the access right and
ignores incoming data which is addressed to others.

When the access right time exceeds the maximum data communications time,
each computer executes the processing mentioned in (7).

+ : Computer with the access right

Computer + (Before (5)) Computer ¢ (After (5)) Computer Computer
{station (station (station (station
number 80H) number 81H) number 87H) number 88H)
I @[] e Datacommunications

(Station number OH) (Station number 1H) (Station number 2H) (Station number 15H)
CPU Co4 CPU Cﬁ cPU c24 CPU C24 |-

E 3 Ef‘| Ex=

. —

(4) The computer that has finished data communications with PC CPUs and the

computers that do not need data communications with PC CPUs transmit the
access right transfer data to the computer at the next station number.
When a computer is unable to receive a response message (refer to (5) from
the next computer to which the access right is to be transferred, it keeps on
transmitting the access right transfer data to the following computers in the
order of station numbers until the access right transfer is completed.

(5) The computer to which the access right is given transmits a response message
to the computer that gave the access right.

{An example of data communications using dedicated protocol 1)
d in (4) *1
[ I 1 5
Computer that E Destin_ation Sou.roe M Sum check 1 Th d symbol
e v s 8 | maor | mer, | o | e | oode 22 i e xapes
(81H) (80H) (D) 2) (B7H) indicated only for
explanation. Use any
05H | 38H | 31H | 38H | 30H | 5AH | 5AH 32H 42H| 37H desired symbol for the
| | transfer command to
- obtain the access right.
Computer to A | Destination | Source See Section 5.4.1 tells how
which the access right is ﬁ :f::“l‘)’:r ns:“n:'g:r ;o readfthe message
transferred (81H) ®1H) (80H) format figure.
06H | 38H | 31H | 38H | 30H
Message mentioned in (5)
(6) The computer that transmitted a response message and obtained the access

right executes the processing mentioned in (2).
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(7) When the access right time of a computer with the access right exceeds the
maximum data communications time

(a) The computer at the next station number transmits broadcast data to all
computers, obtains the access right, and executes the processing
mentioned in (2).

(An example of data communications using dedicated protocol 1)

"1 *2
| | 1 ]
Computer with 5 De:ttal?iz::on it‘:t‘{:: Command Message | Sum check *1  Station number for transmission
the access right (83H) Q number number wait time code to all computers (broadcasting).
(AOH) (83H) @ © (COH) *2 Refer to (5) *1 in the previous figure.

05H | 41H | 30H | 38H| 33H | sAH[ 5aH]  3oH | 43H] 30H

(b) Other computers check if they received the data transmitted to all compu-
ters.

Computers which received the data execute the processing mentioned in

3). ,

If a computer failed to receive the data, the next computer transmits data to
all computers; obtains the access right, and executes the processing
mentioned in (2).

Other computers execute the check mentioned above.

11-7



11. WHEN COMMUNICATING DATA WITH M:N RATIO
OF COMPUTER TO PC CPU FOR CONNECTION

11.3.2 Data communications with PC CPUs by setting a master station and slave stations

One of the computers is set as a master station and the other computers are set as
slave stations which need the approval of the master station to perform data

communications with PC CPUs.

MELSEC-A

(Example)

Master station computer

Communications
request

Slave station computer 1

Slave station computer 2

Slave station computer m-1

\/
Data communications j

wit

The following example shows how each computer performs data communications

Approval
response

Com-
munication
completed
code

Com-
munications
request

Response

h PC CPUs

with PC CPUs.

After the start of data communications between a computer and PC CPUs, each
computer executes the time-out check of the maximum data communications time.

A computer at a slave station that is not performing data communications with a PC
CPU checks the communications completed code which is transmitted from the

Approval
response
l—

Time

Transmits the broadcast
data to all computs

Com- A
o Lo

PC CPUs

Start

that the master station
starts/completes data
communications with

Completion

t
reques!

Approval
response

4 4
Communica-
tions com-
pleted code

Response

Data communications with PC CPUs

computer when it has completed data communications with PC CPUs.

In the following figure, the computer at the minimum station number 80H is set as

the master station and other computers are set as slave stations.

¢ : Computers with the access right

Computer
(station
number 88H)

(Station number 15H)

CPU C24

[;:

Master station + (Before (2)) + (After (2))
Computer Computer Computer
(station (station (station
number 80H) number 81H) number 87H)
@ L — : D) 4
(Station number OH) (Station number 1H) (Station number 2H)
CPU C24 CPU C[th CPU Cc24
_l_‘ (—
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(1) A slave station that requires data communications with a PC CPU transmits a
communications request to obtain the access right to the master station.

An example of the message format is shown in (2) below.

(2) The master station transmits an approval response to the slave station that
made the communications request.

(An example of data communications using dedicated protocol 1)

(1) Message “1
| ! | i
Slave station E | Destination | Source
. " Message | Sum check
:z;zu::;thai g ::‘m'r ::mr Command wait time code *1  The command symbol *ZX" in
: this example is indicated only
access right (81H) (80H) (81H) () @ (BSH) for explanation. Use any
O5H | 38H | 31H | 38H | 30H | 5AH | 58H 32H 42H | 35H desired symbol for the transfer
] | command to obtain the access
- right.
A Source | Destination :
. : . Enable/ Section 8.3 tells how to read
Master station c station station . messag i
computer (80H) K number number | disable the o format figure.
(80H) (B1H) \4]
06H | 38H [ 30H | 38H | 31H| 59H
(2) Message
+ : Computer with the access right
Master station + (Before (6)) + (After (6)) ) 4)
)

Computer Computer Computer Computer

(station (station (station (station

number 80H) number 81H) number 87H) number 88H)

© L - &) @
(Station number OH) (Station number 1H) (Station number 2H) (Station number 15H)
CPU C24 CPU (ﬁ- CPU C24 CPU C24
B E: E! E:
] i
e

(3) After performing data communications with a PC CPU within the maximum data
communications time set among computers, the slave station that received an
approval response executes the processing as shown in (5) below.

(4)

The master station that transmitted the approval response and the slave

stations that do not have the access right check the access right time of the
slave station that obtains the access right, and, ignore received data which is
addressed to other stations.

If the access right time of a computer with the access right exceeds the
maximum data communications time, each computer executes the processing
mentioned in (7).
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(5) A slave station that has finished data communications with PC CPUs transmits
the communications completed code to the master station. An example of the
message format is shown in (6) below.

Slave stations which are not performing data communications with PC CPUs
check the transmission of the communications completed code. During this
checking, the slave stations must not perform data communications with the
master station.

(6) The master station that received the communications completed code transmits
a response to the slave station that transmitted the communications completed
code.

(An example of data communications using dedicated protocol 1)

(5) Message "1
{ | | |
Slave station € | Destination{ Source *1  The command symbol “ZY" in
computer that N station station Command \’:Avm Sur:ozheek this example is indicated only
wants the Q number number ° for explanation. Use any
access right (81H) (80H) (81H) ZY) @ (B&H) ) desired symbol for the
05H | 38H [ 30K | 38K |31H | sAH[5oH |  32H | 42K 3en communications completed
) T
y A | Destination| Source
m&:‘f{g’;_‘) C station station
K number number
(80H) (81H)
06H | 38H | 30H | 38H | 31H
(6) Message

(7) After the processing given in (6) is completed or when the access right time of a
slave station with the access right exceeds the maximum data communications
time:

(a) The master station waits for a communications request from a slave
station.

When the master station receives a communications request, the process-
ing mentioned in (2) is executed.

(b) Until data communications with PC CPUs is required, a slave station does
not perform data communications with the master station.

When data communications with PC CPUs is required, the processings in
and after (1) are executed.
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(8) If no slave station obtains the access right, the master station transmits
broadcast data to all stations and obtains the access right and performs data
communications with PC CPUs.

The master station transmits the broadcast data to all computers after
completing data communications with PC CPUs to inform slave stations of the
completion of data communications with PC CPUs.

(An example of data communications using dedicated protocol 1)

*1

*1  The command symbols "ZX"and

. E | Destination] Source ekl A
Masorstaion | N | "Saion | iaon | Gonmand | Mestage | Sum huk Dy e g
the acoess right (80H) | @ | number | number ° Yool for ications bet

(AOH) (B0K) @) © (BBH) the master station and slave stations.

05H | 41H | 30H | 38H| 30H | 5AH{ 58H]| 30H | 42H | 42H

| | 1 ]

The master staiton E | Destination | Source M Sum check
computer transmits N station staon | Command eﬁ.age ur:od

the communications Q number number wait time °
completed code. © (AOH) (80H) Y) ©) (BCH)
(80H) 05H | 411 | 30H | 38H| 30H | 5AH[ 59H] 30H | 42H | 43H
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12. WHEN CHANGING OVER MODE DURING OPERATION OF COMPUTER LINK

This section describes the function capable of switching the current mode of the
computer link module’s RS-232C and RS-422 interfaces (dedicated protocol, no-
protocol or bidirectional mode) to another from the computer or PC CPU after
starting computer linking.

The RS-232C and RS-422 interfaces are controlled in the mode set by the mode
setting switch when the computer link module is turned ON, however, the user can
change the mode of each interface according to the application of the computer link
function.

12.1 Precautions When Mode Switching

Described below are precautions for data communications by switching the mode of
the computer link module after starting computer linking.

(1) Settings between an external device and a PC CPU

Set the following items required to switch the mode between an external device
and a PC CPU.

(a) Is the mode switched from an external device or a PC CPU?

(b) At what intervals are modes switched for each mode switching pattern?

Dedicated protoco! (Protocol 1 to 4) ) Mode switching (*1)
/ \ *1 Including switching
to the same mode
( : No-protocol mode Bidirectional mode : )

1) ¢

(c) How is an interlock provided for all connected devices?

o Method and message used to notify all connected stations of mode
switching.

¢ Method and message used to notify all connected stations that mode
switching has been completed.

o Device number and data description when PC CPU word devices are
used.

(d) Structure of message for mode switching in the no-protocol or bidirectional
mode
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(2) Mode switching from an external device

(a) After switching the mode, a computer cannot be used to switch set data in
the computer link module buffer’s specific use area.

If set data must be changed after switching the mode, write necessary data
from the PC CPU (refer to Section 12.4 and 12.5 for the write timing).

When set data is not changed from the PC CPU, communicate by using the
default data in the specific use area.

(b) When both the RS-232C and RS-422 are set to the no-protocol mode
(mode switching designation data in 0109H), the mode cannot be switched
by using a computer.

(This is because data cannot be written from the computer to the buffer's
specific use area.)

POINT I

Mitsubishi recommends using a PC CPU for mode switching.
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12.2 Mode Switching Function and Operation of the Computer Link Module

12.2.1 Mode switching function
There are two types of mode switching function: normal mode switching and forced
mode switching. As shown in the following table, the mode can be switched from the

PC CPU or computer.

(1) Mode switching function

Mode
Switching 8witcshtiant; ‘g: ::ertoigeMa de Description of Processing
Function
‘c:\(’)r::;:rzgtions is The mode will be switched after data communications
Normal executed is completed.
mode
switching ‘:gr:?r:n::itcaaﬁons is The mode will be switched when a mode switching
not executed request is issued.
Z\g::r:gr:tcaations is Data communications will be forced to complete when
Forced executed a mode switching request is issued to switch the mode.
mode
switching Z\tl)rr]::u?:i::aatims is not The mode will be switched when a mode switching
executed request is issued.

(2) Modes that can be switched

(a) Modes that can be switched from the PC CPU

No-protocol mode *1 Including switching to the same mode

¢

Dedicated protocol | 3 D

Between protocol 1 and protocol 4
*1)

Bidirectional mode

1

(b) Modes that can be switched from the computer

No-protocol mode *1 Including switching to the same mode

_ |_Dedicated protocol ] )]

e

- Between protocol 1 and protocol 4

X 1)
Bidirectional mode |«~

---x._-
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12.2.2 Operation (Processing) of the computer link module during mode switching

This section describes the processing the computer link module performs when it
receives a mode switching request from the PC CPU or computer.

(1) The initial processing when a mode switching request is received is as follows:

(When the computer link module receives a normal mode switching request)

¢ When data communication is not executed, mode switching immediately
starts.

+ When data communication is executed, mode switching starts after the
ongoing communications are completed.
(When data communication is executed using a dedicated protocol or in the
bidirectional mode, mode switching starts after a response message is
transmitted or received. In the case of data communications in the no-
protocol mode, mode switching starts after the request-to-send signal is
turned OFF and the received-data-read signal is turned ON.)

(When the computer link module receives a forced mode switching request)

* When data communication is not executed, mode switching immediately
starts. :

¢ When data communication is executed, mode switching starts after the
ongoing communication is forced to complete.

(2) First turns OFF the computer link module READY signal (Xn7).

(3) Initializes the computer link module and starts it up (takes about four to six
seconds).

During this operation, the following processings take place at the same time:

¢ Signals sent to the PC CPU (input signals (X) at the PC CPU) are all turned
OFF.

¢ Set data in the specific use area of the computer link module buffer memory
(addresses 100H to 11FH) is returned to the default state (except for address
119H). '

* Received data (stored in the computer link module’s buffer memory and the
OS area) during data communications in the no-protocol/bidirectional mode is
cleared.

(4) Turns ON the computer link module READY signal (Xn7).
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(5) Switches the higher bytes in the computer link module buffer memory’s mode
switching designation area (address 119H) from 01H to 02H.
The mode switching operation is completed.

Example:

When switching the RS-232C to the no-protocol mode and the RS-422 to the
dedicated protocol (protocol 1) mode respectively
(Example of processing in response to a normal mode switching request)

Initial processing (2)

e »l
Computer link module _ _ _ " (Approx.4to6 . - ——
READY signal (Xn7) sec)
(1) ©) Must be set to
00H by the PC
CPU.

@)

Data in computer - - _———

link module buffer 0105H 0205H X 0005H
address 119H

POINTS l

(1) The only difference between normal mode switching and forced
mode switching is the processing by the computer link module between
the receive of the mode switching request and the start of mode switching
((1) above).

The forced mode switching function starts mode switching, irrespective of
whether data communications is being executed. This function should be
used to restart communications avoiding communications trouble.

(2) When sending a forced mode switching request from the PC CPU or
computer to the computer link module to enable the module to establish a
normal computer link after mode switching, turn OFF all output signals (Y)
from the PC CPU to the module beforehand.
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12.3 Handshake I/O Signals for Mode Switching and Buffer Memory

This section describes the handshake 1/0 signals to be exchanged with the PC CPU
when the PC CPU or computer requests the computer link module to switch the
mode, and a buffer memory specific use area for reading and writing data.

For use of the handshake I/O signals and the buffer memory specific use area, refer
to Sections 12.4 and 12.5.

(1) Handshake 1/O signals to be exchanged with the PC CPU

The following handshake I/O signals are used to switch the mode from the PC

CPU.
Signal Timing
Y(n+1)9 (Mode switching Turned OFF by program
request) 5 g
Mode switching Turned ON by program Turned OFF by computer
o A link module
Xn9 (Mode switching
completed) Truned ON by computer link module
The number “n" appended to X and Y is determined according to the position
where the computer link module is loaded and the number of I/O modules
loaded prior to this module.
The /O signals, other than those mentioned above, available in bidirectional mode are: Xn7
(computer link module READY signal) and XnD (computer lihk module watchdog timer error
signal).
Refer to Section 3.9 for the I/O signals used with the PC CPU.
(2) Buffer memory specific use area (mode switching designation area)
The buffer memory area illustrated below is intended to make normal or forced
mode switching from the PC CPU or computer.
(a) When mode switching is requested
b15 to b8 b7tob4 b3 to b0
Buffer memory address 119H I 0 I (Default 0)
Wﬁte a number between 1H and DH (new mode
number).
The numbers 1H to DH correspond to the
positions of the mode setting switch (1 to D)
(refer to Section 4.2.1).
* When OH or FH is written, the set number of the
mode setting switch is used.
To switch the mode from the PC CPU . Writethenext Yalue.
00H: Normal mode switching request To switch the mode from the computer
- 81H: Forced mode switching request : 01H: Normal mode sv«{itching request
* The mode will be switched in response to bit 8 or bit 15. 81H: Forced mode switching request
Bits 9 to 14 will be ignored. * The mode will be switched in response to bit 8 or bit 15.
When bit 8 is turned ON (01H, 81H), normal or forced Bits 9 to 14 will be ignored. :

mode switching will be executed, irrespective of the mode
switching request signal. : :
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(b) When mode switching is completed

bi5 . to b8 b7tobd b3 to b0
Buffer memory address 119H I I 0 I I

f

A value between 1H and DH (user-designated
value) is stored.

02H is stored.
After mode switching is completed, the PC CPU will change
the value to OOH.
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This section describes how to switch the mode from the PC CPU, and a sequence
program for switching the mode and writing a mode switching request value to the
mode switching designation area.

12.4.1 Mode switching procedure

Normal mode switching

When necessary, all connected devices
are informed that mode switching is being
executed.

Forced mode switching

v

Write the following value to the mode
swiltching designation area:
000[ |H

L Switching request mode number

v

Write the following value to the mode
swiliching designation area:
81[H

L Switching request mode number

».

|

Turn ON the mode switching request signal (Y(n+1)9).

v
Turn OFF the computer link module READY signal (Xn7).

. ) 4 .

v
Check the computer link module READY signal and the
mode switching completed signal (Xng)*.

Are the READY signal and the
mode switching completed sig-
nal* turned ON?

YES (ON)

Read the value currently set in the mode switching
designation area, and change the value of the upper
byte (02H) to 00H and write it to the area.

* Ignored during forcible mode
switching

* Ignored during forcible mode
switching

Turn OFF the mode switching request signal (Y(n+1)9).
Turn OFF the mode switching completed signal (Xn8).

* During forcible mode switching

Write the value representing the switched mode to
the proper buffer memory specific use area in the
computer link module.

*1 Mode switching takes four to six seconds.
The time depends on the PC CPU and the
computer link module used.

When necessary, all connectd devices are informed
that mode switching has been completed.

A
' COMPLETE l‘ ______ {Computer linking will start in the

switched mode. .
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Shown below is an example of a sequence program which carries out the following
processing after computer linking starts.
For details, refer to the sections mentioned in the program.

(Computer link module 1/0 signals 80H to 9FH)

(1) Set mode number 5 to switch the mode. (Switch the mode of the RS-232C
interface from dedicated protocol 1 to the no-protocol.)

(2) After mode switching, write values to the appropriate buffer memory specific
use areas for computer linking in the no-protocol mode through the RS-232C

interface and using the control function.

(3) Atter mode switching, execute computer linking in the no-protocol mode through

the RS-232C interface.

A comment is attached to each device used in the program, which describes the

application of the device.

The numbers in parentheses in the program correspond to the numbers in the
explanatory diagram shown at the end of this section.

X0000 .
~ ¢ {_PLS M10
Mode 5 switching command Mode 5
swilching
M10 X0087 Rs%omand
1 I
_dod dlod— Data com-
ule munications
Svnleh- ready possible
L —{ SETM1__H
mand No-protocol
mode dosig-
nation
- —[ SETM2 H
CD terminal
check disabled
- —{ SETM3 H
Half-duplex
transmission
5 { SETM4 M
Mode 5 switching
request
g g A
I i
i 1
! |
: Control program except for computer link ]
- i
1 '
L e e e e e e ——— 1
M4
Mode 5
switching
request
- — CJP255 M
5?001 M0 X0087 X0081 rR;a:h;g- iy d;a-""'n;_ == ":
Receive Detacommu-  Module anuomo Lnlog ________________ J
conmand mliom Toady
_‘ﬁ_{“ P XJ57 X}NE1 Y9090 YOI "Clearing received data in no-protocol |
nmm Data comme- llodulc st © ﬂeqml wheud | mode ]
Tications complol = = = . — -
w-llld possible fion
X0003 MO X008y ‘_—-—'_"——_-_-~"——_|
— |-—-——| Transmitting data in no-protocol mode '
command mr::n’;u Vodorah bt e m e — o -
possiblo
X0004 Mo X006y 202002 FTTTTTT o oo mo—eosoo 1
— I—'—————-I LED control, state control I
oFg::: mcuw Voddeteady L o o o e e e e i
mand possible
{ FENDH

A mode switching command is entered.

The data communications enable flag (M0) is turned ON to
switch the mode.

*MO is set to turn ON after the computer fink module is
turned ON.

After mode switching, the initial setting flags (M1, M2, M3) in the
buffer memory specific use area concerned are turned ON to
start data communications in the no-protocol mode.

The mode switching request flag (M4) is turned ON.

Refer to Section
6.4. :

Program for data communications
through RS-232C interface after
mode switching

Refer to Section
6.2.1(4)

Refer to Section

Refer to Section 8.
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M5 Y0099 Xoos7 M w H H  K_| Write a normal mode switchin
I g request.
Fo :‘ I 7L| m{l o {10 0% oo os 1H For forced mode switching, write 8005H.
n‘-’ Wil ll;
@ - .
A [ seTyooss H The mode switching request signal is turned ON.
Mode switch-
(3) ing request
M ?7 % M The start of mode switching is confirmed with the module
m!o Modute Mode switch-| ready signal turned OFF.
ching d ing siart
request
To
s - [ SETM5 H
Mode swi- Mode § being
ing start switched
) ‘
M5 M7 Yoos7 X008 . (5) w H K When mode switching is completed, the data stored in
_,,‘m o Ml;—.!,,', LFROM 0005 ot1e M‘;‘;, '} the mode switching designation area is read.
:uﬁnﬂ lonory ::,ifw'i'& switching
designation
" . - :
| [WAND D0 OOFF  DIM] The value of the lower byte is fetched (for writing to buff
Mode Mode er memory).
switching switching
designalion number
| [WAND DO ,‘;‘m o2H The value of the upper byte is fetched (for checklng whether
Mode Mode | mode switching is completed).
switching switch-
(6) designation  ing flag
H H H K
= Dz oz} {To oce oms DI 11 Write 0005H to the mode switching designation area.
& g
When mode switching is completed, the initial setting re-
- { SETW H quest flag (M7) in the buffer memory specific use area
Butler memory N
initil setiing concerned is turned ON.
7
- —{ RsTywee H Mode switching request signal is turned OFF.
Mode switch-
ing request
| [RsTD2 H The mode s_witching completed confirmation register
Mode switch- (D2) is initialized.
(8) ing flag
M7 M1 Xoos7? | R M :
Setting buffer memory specific use area for no- | Refer to Section
plagrl vy ln 1 protocol mode 1| 6.2.4(2) (3).
pomary | mote: m S 1 . .
L 7S xooa7 (8) H H K K CD terminal check dis- Initial set_tmg. p rog_ram for data
- d - {To 0008 0108 1 1 H abledis set communications in the no-proto-
S o Refer 10 Section 6.2.4( col mode through the RS-232C
8 (@0. interface after mode switching
M3 X0087 I'"""'—"“"'_‘.‘. --------- - Rf
L Setting buffer memory specific use area for 1 efer to
dn}drlml—;__—l half-duplex transmission ! Section 10.
e oy B AR bl ! J
| [sETMO  H When mode switching and initial setting are completed,
- paacom- | the data communications enable flag (MO) is turned ON.
possire
When mode switching is completed, the initial setting re-
- —{ rsTM7 ' quest flag (M7) in the buffer memory specific use area
memeryin- | cONcerned is turned OFF.
itial setling
| (rsTMs M The mode switching start detection flag (MS5) is
ModeSbeing | initialized.
switched
: {rsTMs 1 The mode switching request flag (M4) is turned OFF.
Mode 5 ewitch-
ing request
{ RET H
CIRCUIT END
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Computer [ [

Computer link J i, Data commu-
module ! 7 nications are
Communications for re- Communications | executed In
A A : mmunications the switched
%Ltgge';‘&?teegw“ch'"g Initial processing mm‘r"g';‘g mode  hode.
i f 1 (approx. 4 to 6 sec.) »l been completed.
Computer link module READY signal b Yoo onlch |
. [] g
o Resating valus setin buf
(Xn7) " spociicuso reatodelaukvave, e, | (4)

®

Mode switching completed signal 4)
(Xn9y) \ g

2
Mode switching request signal (/)v/ N
(Y(n+1)9)
Value at

buffer memory
address / 0001H | ooosH ) \
118H
Value at —
buffer mem-  000OH 000[3]H/800[3]H 0105H 0005H
ory address -
119H (6)
) Mode number re-
quested to switch

Change the mode

switching completed

value from 02H to OOH.
Read-
ing/Writing
data to/from TO
buffer mem-
ory address .
119H Writing set value to buffer memory
Writing data specific use area ®)
to bufter TO
memory ad- N~/
dresses

100H to 11FH

POINTSl

(1) Whether normal or forced mode switching is executed from the PC

CPU, the sequence program initially set in the proper buffer memory

specific use area must be processed in the same manner later.

(2) The current mode number switched by the mode switching function

can be verified with the mode setting state storage area (address 118H) in

the buffer memory.

For the procedure, refer to either of the following sections:

o For verification using the sequence program, refer to Section 8.3.3. The
mode number can be read from the buffer memory using a FROM
instruction.

» For verification on the computer, refer to Section 5.9. The mode number
can be verified by the buffer memory read function using a dedicated
protocol.
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12.5 Mode Switching from the Computer

This section describes the procedure for mode switching from the computer, and a
sequence program for writing a mode switching request value to the mode switching
designation area.

The mode of the computer link module can be switched only from a computer which
is computer-linked with a dedicated protocol.

12.5.1 Mode switching procedure

START
When necessary, all connected devices are
P R— informed that mode switching is being exe-
cuted.
Normal mode switching Forced mode switching
Wirite the following value to the mode swiltch- Write the following value to the mode swiltch-
ing designation area: ing designation area: -
010[ JH 810[JH
{ Switching request mode number LSwitching request mode number

I e |
£

Turn OFF the computer link module READY signal (Xn7).

The computer link module executes the requested mode
switching.

"1

Check the computer link module READY signal

Are the READY signal turned
ON?

YES (ON})

Read the value currently set in the mode switching
designation area, and change the value of the upper
byte (02H) to O0OH and write it to the area.

Write the value representing the switched mode to
the proper buffer memory specific use area in the
computer link module.

*1 Mode switching takes four to six seconds.
The time depends on the PC CPU and the
computer link module used.

When necessary, all connectd devices are informed

""" that mode switching has been completed.

P Computer linking will startin the
COMPLETE switched mode.
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12.5.2 Mode switching program example
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Shown below is an example of a program which carries out the following processing
after mode number 5 is set and the computer switches the mode. (Example of
program after the mode of the RS-232C interface is switched from dedicated

protocol 1 to the no-protocol)

For details, refer to the sections mentioned in the program.
(Computer link module 1/O signals: 80H to 9FH)

(1) After mode switching, write values to the appropriate buffer memory specific
use areas for computer linking in the no-protocol mode through the RS-232C
interface and using the control function.

)
the RS-232C interface.

After mode switching, execute computer linking in the no-protocol mode thréugh

A comment is attached to each device used in the program, which describes the

application of the device.

The numbers in parentheses in the program correspond t6 the numbers in the
explanatory diagram shown at the end of this section.

X0087
CAN —1 PLFM10
Module Mode 5
ready swilching
M10 command
| £ RSTMO ™
Mode § Data com-
switching municalions
command possible
L L seTM1 1
No-protocol
mode
designation
B - SETM2
€D tormi-
nal chock
disabled
r { SETM3 H
Hall-duplex
fransmission |
- { SETMS
Mode 5}
switching
request
r___ VOO . .
! |
% Control program except for computer link }
l :
e d
M5
! { CALLPO X
Hodes
request
B [ CIP256 H

Mo e e e
ﬁo;n__i I_f_oiom 081 Reading received data in no-protocol 1
Recaive Dats com- Modulsmumb fMoce _j
comnundmlrl_c;ims ready —

possible
X008 Y0090 Y0091 - o T s m s e e s e e |
X0002 M0 X0087 Y0090 Y0091 Cloaring ived data in no-protocol !
Receive Dalicom- Module Rsquest ioRequest bhead mode |
clear  municafions ready and GOl — e e e — e =
command possibls tion
X0003 * Mo X007 [ T S e e e e e bl
— I————————l Transmitting data in no-protacol mode '
Send Datacom-  Module ready L H
coamand MEGARONS e e e e e
possible
X0004 MO Xe087 0z Z0lpmm——m——mo———m———e———e—
[—| i |———-—| LED control, state control I
LED _ Daticom- Module e o e e it e i e i . e e e e e ek
turn-OFF munications ready
| commandpossible
{ FENDTH

The start of mode switching is confirmed with the module ready signal
which is turned OFF as soon as mode switching actually starts.

The data communications enable flag (M0) is turned ON to switch
the mode.

*MO is set to turn ON after the computer link module is turned ON.
After mode switching, the initial setting flags (M1, M2, M3) in the
buffer memory specific use area concerned are turned ON to start
data communications in the no-protocol mode.

The mode switching request flag (M5) is turned ON.

Refer to Section

Program for data communications
through RS-232C interface after
mode switching

Refer to Section
6.2.1 (4).

Refer to Section
6.5.

Refer to Section 8.
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]
M7 X0087 B w w K
r— | {FROM 0008 0119 DO 1 M

Bufer  Module Mode,

m’:‘,"" feady N designabon

setting

o {WAND DO OOFF D1 H

Mode Mode
switzhi swithing
designa oﬂ rumber

- {WAND DO FFOO Dz H

e
switehi svn:hmg
dasmm flag
H 4 u H K
M = D2 o200k fT0 0008 o119 DI 1 H
Mode Mode
switching switthing
fag number
- —{ SET M7 H
Bufler
memory
inifal sefing
o —{ RST D2 H
mtchmg
fag
M7 M ©)
B 1 X0087 29 0 fmm e e m e e e e ————— “
-l o087 ! Setting buﬁer memory specific use area for no- :
But WF»TJ ule ) protocol mod )
'rrn\lc'r:lory adulg— ‘-——-————-‘-’—-—-('g) ———————————————— !
unmg 2 X0087 , H H K K
—'cl‘m—u; M“m {T0 0008 O10B 1 1H
(5)
_______________________ -

L _|M3 X |___I_Semng buffer memory specific use area for half- !

mbuﬂexlwul-may duplextransmission ]

N { SET M0 H
Data commu-
nications pos-
sible

L { RST M7 H
Buffer memory
inifal sating

L { RST M5 H

Mode

Sbaing

swikched

{ RETH
CIRCUIT END

When mode switching is completed, the data stored in the
mode switching designation area is read.

The value of the lower byte is fetched (for writing to buffer
memory).

The value of the upper byte is fetched (for checking
whether mode switching is completed).

Write 0005H to the mode switching designation area.

When mode switching is completed, the initial setting
request flag (M7) in the buffer memory specific use
area concerned is turned ON.

The mode switching completed confirmation
register (D2) is initialized.

~
Refer to Section

6.2.4 (2) (3).

CD terminal check dis- Initial setting program for data com-
abled is . ion | munications in the no-protocol mode
6.2.4(2)(f). through the RS-232C interface after

. mode switching
Refer to Section

10.

J v
When mode switching and initial setiing are completed,
the data communications enable flag (MO) is turned ON.

When mode switching is completed, the initial setting
request flag (M7) in the buffer memory specific use area
concerned is turned OFF,

The mode switching request flag (M5) is turned OFF.
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(Normal mode switching request)

INK
MELSEC-A

(CW command . . Refer to Section 5.9.)

Writing value i buffer
Computer [ memory address 119H | 1
A i
Computer link ¢ |, Data commu-
K ' nications is
module i executed in
N " {Response] i .
. Commun]catfons for reporting Initial processing Communicaions | the switched
mode switching to have started (approx 4 to 6 sec. ) lor ro m?g t|lnodo mode.
Computer link module READY signal = oo g sk

(Xn7)

« Resetiing valus gatin bufier
memoty specific use area to
defaultvalus, etc.

cd

Value at buffer mem-

\
|

ory address 118H \ 0001H X{ 0005H \
Value at buffer mem- \
ory address 119H 0000H _ 010[5]H 0005H \
Mode numbe “

— e nui r re-
Reading/Writing data quested to switch .
to/from buffer mem- Change the mode switching com- FROMTO
ory address 119H pleted value from 02H to 00H N_S
Writing data to buff- 3 (5)
er memory ad- Writing set value to buffer
dresses 100H to memory specific use area
11FH

(Forced mode switching request)

(CW command . . Refer to Section 5.9.)

Writing valus o buffer

Computer memary adress 11SH

Computer link
module

Communications for reporting
mode switching to have started

Computer link module READY signal

{The computer link module does —» Data commu-

(Xn7)

not send a response message.) nications is
Initial . executed in
e ) Gonmungans | th switched
pprox. ’ swncgong 10 have mode.
T swithing 1 been completed.
« Resatiing valus setin buffer
(1 ) memory speciic use area 1o (2)

dekaultvalus, etc.

Value at buffer mem-

ory address 118H \ \ 0001H >< ( 0005H \

Value at buffer mem- /) \

ory address 119H 0000H 810[5]H ><0105H 0005H \

Mode nun'ber.re- @

Reading/Writing data quested to switch

to/from buffer mem- Change the mode g com- FROMTO

ory address 119H pleted value from 02H to 00H N/ /
- 5

Writing data to buff- Writing set value to buffer___/Tg \( )

er memory ad- memory specific use area =~ —/

dresses 100H to .

11FH
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POINTS

(1) Whether normal or forced mode switching is executed from the PC CPU,
the sequence program initially set in the proper buffer memory specific
use area must be processed in the same manner later.

(2) The current mode number switched by the mode switching function
can be verified with the mode setting state storage area (address
118H}) in the buffer memory.

For the procedure, refer to either of the following sectlons

« For verification using the sequence program, refer to Section 8.3.3. The
mode number can be read from the buffer memory using a FROM
instruction.

« For verification on the computer, refer to Section 5.9. The mode number
can be verified by the buffer memory read function using a dedicated
protocol.
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13. TROUBLESHOOTING OF COMPUTER LINK FUNCTIONS

This chapter describes errors which can occur with the computer link module
procedures.

13.1 NAK Error Codes with Dedicated Protocols

Table 13.1 gives the error codes and their descriptions when the NAK code is
transmitted between the computer and the computer link module as 2-digit ASCII
(hexadecimal) between 00H and FFH.

If two or more errors occur at the same time, the computer link module sends the
error code of the error it detects first. If any of the following errors occur, the
transmission sequences are initialized and LEDs 2-NEU and 4-NEU (LED Nos. 4
and 7) are turned ON.

Table 13.1 Error Code List

Error Code N Indicator . .
(Hexadecimal) Error Error Description LED No. Corrective Actions
Invalid access has been made during RUN.
Disable (1) Data has been written to a PC CPU with the 2-CIN (1) Start communications after
00H during write during RUN enabled/disabled setting (LED No.16) turning ON the switch.
RUN switch OFF (write disable during RUN). 4-C/N (2) Write parameters after setting
(2) Sequence program and parameters have (LED No.20) the PC CPU to STOP.
been written
Parity error
. R | 2.PIS
o1H Parity With the parity bit setting switch ON (parity (LED No.17) | Check control protocol, change
error enabled), the parity check result dogs not 4-P/S the SW setting or data.
mat_ch the_state of the even/(_)dd parity (LED No.21)
setting switch (odd/even parity).
Sum check error
Sum With the sum check setting switch ON (sum (LE2D-PN/C?17) Check data transmitted from
02H check check enabled), the sum check result of APIS computer and sum check result.
error received data does not match the sum Correct invalid data.
check code of transmitted data, i.e., send (LED No.21)
data is different from received data.
Communications protocol not valid. 2-PRO Check and correct the mode
03H Protocol Communications have been made with a (LED No.18) | setting switch position and control
error protocol different from the one set by the 4-PRO protocol and restart data
mode setting switch. (LED No.22) | communications.
Erami Framing error (LEZD-?\IIO19)
ramin o. .
04H error 9 Data does not match the setting of the stop 4810 Change the SW setting.
bit setting switch. (LED No.23)
Overrun error 2-S10
Overrun . (LED No.19) Decrease the data transmission
05H New data has been transmﬁted before - speed and restart data
error computer link module receives all the 4-S10 communications.
preceding data. (LED No.23)
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Error Code e Indicator . .
(Hexadecimal) Error Error Description LED No. Corrective Actions
Character area A, B, or C error, or designated
command does not exist.
(1) The designation of the character area A, B, (1) Check and correct the
or C for the control protocol set with the character area AB. or C and
mode setting switch is not correct. restart data communications.
(2) A command used with the protocol does not (2) Refer to the functions list in
exist. o Section 3.2.1 and the PC CPU
The number of processing points is outside 2-PRO User's Manual to correct the
06H Character the allowable range, or the designated (LED No.18) designated commands, and
area error device number does not exist in the 4-PRO restart data communications
designated PC CPU. (LED No.22) : '
' o (3) Refer to Section 5.7.1 to
The set device number does not exist in the correct the number of setting
set PC CPU. ) ) characters of the device
(3) The device number is not set with the number. and restart data
required number of characters. communications.
(ACPU common command: 5 characters,
AnA/AnUCPU dedicated command: 7
characters)
Character error received. 2-PRO
07H Character A character other than "Ato Z","0to 9", "—" | (LEDNo.18) | o\ 1 correct data.
error and control codes in Section 5.4.6 (1) has 4-PRO
been received. (LED No.22)
Program-
mable Buffer memory is unable to make 2-C/N
08H controller | communications with the PC CPU. (LED No.16) |Use a PC CPU which can perform
CPU It indicates that the PC CPU cannot 4-C/N data communications.
access communicate with the computer link module. | (LED No.20)
error
Defined PC number does not exist. 9 CIN Change the PC CPU number to the
PC number The PC number designated with the (LED No.16) self (FFH) or a station number set
10H error protocol was not the self (FFH), or a station 4-C/IN with the MELSECNET link
number set with the MELSECNET link (LED No.20) parameters, and restart data
parameters or network parameters. communications.
Incorrect communications between a computer Restart data communications. If the
link module and a PC CPU. error recurs, (a) check for noise
After the computer link module has correctly and/or other causes, or (b) replace
11H Mode error received a request from the computer, _ the computer link module. Restart
normal data communications is not data communications.
performed between the computer link module Or, perform a self-loopback test to
and PC CPU due to noise or some other check the computer link module for
reason. operation.
. Special function module designation error.
Special . . . 2-CIN
function A special function module, having buffer (LED No.16) Check control protocol data or
12H module memory and capable of performing data : change the special function module
designation communications, is not placed in the 4-C/N location.
error designated special function module number's | (LED No.20)
position. Or the module number is wrong.
Error in the designation of a sequence program (1) Designate a step number which
Program step number. 2-PRO lies within the designated range,
step (1) A step number was designated which lies (LED No.18) or change the parameters and
13H number outside the program range designated by the 4-PRO restart transmission.
designation PC CPU parameters. (LED No.22) (2) Check the model name and the
error (2) A subsequence program that does not exist ' set parameter values of the
(or cannot be designated) was designated. corresponding PC CPU.
Remote RUN/STOP impossible. 2-PRO
Remote (LED No.18) Check for and reset remote
18H Remote STOP/PAUSE has already been . STOP/PAUSE from another
error executed from another module (such as 4-PRO module.
another computer link module). (LED No.22)
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Error Code e Indicator . .
(Hexadecimal) Error Error Description LED No. Corrective Actions
2-C/N
Data link Access was made to MELSECNET(II) or (LED No.16) .
20H error MELSECNET/10 has been discontinued. 4N | Check the state of data link.
(LED No.20)
) ) PC CPU, base unit, special
Special Memory access to the special function module 2-CIN function module or computer link
21H function cannot be made (for command TR, TW). (LED No.16) | module hardware fault.
module (1) Special function module control bus error. 4-C/N Please consult your local
bus error | (2) Special function module breakdown. (LED No.20) | Mitsubishi Electric system service
center or representative.
2-PRO
31H Command | An AnUCPU dedicated command has been given | (LED No.18) | Check the available commands
error to a PC CPU other than the AnU. 4-PRO (refer to Section 3.2.1.).
(LED No.22)
2-C/N Examine the network. Check the
32H Network Normal access to the designated PC CPU on the | (LED No.16) | routing parameter to see if it
data error | MELSECNET/10 is impossible. 4-C/N matches the station to be
(LED No.20) | accessed.
Read four-digit error codes by
2-C/N network reading (refer to Section
MELSEC- (LED No.16) | 5.15.4), and identify the existing
40H 21:;/10 The MELSECNET/10 has developed an error. 4-CIN error with the MELSECNET/10
(LED No.20) | Reference Manual to take
corrective action.
Read four-digit error codes by
2-C/N network reading (refer to Section
41H AnUCPU | An error occurs in the AnUCPU of the self station | (LED No.16) | 5.15.4), and identify the existing
error on the MELSECNET/10. 4-C/IN error with the MELSECNET/10
(LED No.20) | Reference Manual to take
corrective action.

(1) Error codes 00H to 08H are transmitted to a computer after diagnosis by a computer link
module, when access is made by the computer to the computer link module.

(2) Error codes 10H to 21H, 31H to 32H, and 41H are transmitted from a computer link module
to a computer after diagnosis by a PC CPU when access is made by a computer link module
to the PC CPU.

(3) Error code 40H is transmitted from the computer link module to the computer according to
the decision by the PC CPU on the MELSECNET/10 accessed by the module.
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13.2 NAK Error Codes in the Bidirectional Mode

Table 13.2 gives the error codes, error descriptions, and corrective actions for errors
which may occur during bidirectional mode communications.

The following error codes (1-word integers) are transmitted in order of the lower byte
and the higher byte immediately following the NAK code when an error has
occurred. (e.g., when the error code is 01H, 01H is transmitted first, and then 00H is

transmitted.)

Table 13.2 Error Code List

Error Code
(Hexadecimal)

Error Description

Corrective Actions

01H

Send data length error

Either (a) make the setting size of the send data length storage area in the buffer
memory for bidirectional transmission smaller than the size of the send data
storage area, or (b) set the send data length to "1" or greater.

(Data which does not have a data part cannot be transmitted using the
bidirectional mode.)

02H

Response message time-out
error

Set the computer so that it transmits the response message (in response to the
data received from the computer link module) to the computer link module within
the set value of the time-out time setting area (address 113H) in the computer link
module buffer memory.

03H

Simultaneous transmission
error

Either (a) interlock the computer with the computer link module so that they cannot
begin transmitting data simultaneously to each other, or (b) set the data
valid/invalid setting area (address 114H) in the computer link module buffer
memory to "valid".

10H

Error code is not received
when the NAK code is
received

When the computer transmits the NAK code to the computer link module in
response to the data received from the computer link module, an error code should
be added immediately after the NAK code.

22H to 5FH

Errors designated by the user

These error codes are added to immediately after the NAK code.
Take corrective actions according to the procedure fixed by user.

80H

SIO error at data receive
Framing error
Overrun error

o Transmit data from the computer according to the following settings with the
computer link module (refer to Section 4.2.2 for setting switches).
o Data bit length
e Transmission speed
o Stop bit length

e Use insulation transformers (noise-cutting transformers) to eliminate noise.

81H

Check sum error
Parity error (only at data
receive)

o To transmit the check sum to the computer link module, obtain the check sum as
described in Section 7.4.3 (4).
Set the check sum enable/disable setting area (address 115H) in the computer
link module buffer memory to "disable", so that the check sum is not transmitted.
e Transmit data from the computer according to settings with switches of the
computer link module.

82H

Received data length error

Either (a) make the data part length and the set value of the data part length of the
receive message less than the size of the received data storage area, or (b)
transmit correctly the data length (0001H or more) contained in the message which
is transmitted to the computer link module.
(Data which does not have the data part cannot be transmitted using the
bidirectional mode.)

83H

Received data time-out error

When data is transmitted from the computer, set the actual length of the data area
to the data length area.
(The computer link module executes the time-out check (as set with address
113H of the buffer memory) if it fails to receive data of a set length. This error
occurs when it fails to receive the next data within the set time.)
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13.3 Indications of LEDs in Case of Trouble and Corrective Action
This section describes the indications of the LEDs in case of trouble and corrective
action.
Corrective Actions
LED Normal . . - . - - . - ] - . -
Name State During Communications Using During Communications in During Communications in
Dedicated Protocol No-Protocol Mode Bidirectional Mode
¢ Examine the transmission speed setting. (Refer to Section 4.2.2.)
RUN ON e Check the mode setting switch (refer to Section 4.2.1) for set number.
e Take corrective action according to Section 13.4.2.
o Examine the RS-232C connector cable connections (refer to Section 4.6.2) by setting CD terminal check
enabled.
Flashes ¢ Check the main channel setting to see if it matches the set number of the mode setting switch (9 to D,
2-SD during refer to Section 4.2.1). (Refer to Section 4.2.2.)
transmission | ¢ Check the communications status in DC1/DC3 receive control (refer to Section 9.2.3).
e Check the states of the signals at the RS-232C interface in half-duplex transmission (refer to Section 10).
Examine the RS-232C connector cable connections (refer to Section 10.2.).
e Examine the RS-232C connector cable connections (refer to Section 4.6.2).
Flashes e Check the signals at the RS-232C interface whether they are turned ON or OFF (refer to Section 3.7.1).
2.RD during o Check the communications status in DC1/DC3 transmission control (refer to Section 9.2.2).
receive o Check the states of the signals at the RS-232C interface in DTR/DSR control (refer to Section 9.2.1).
e Check the states of the signals at the RS-232C interface in half-duplex transmission (refer to Section 10).
Examine the RS-232C connector cable connections (refer to Section 10.2).
e Check the mode setting switch (refer to Section 4.2.1) for set number, and the main channel setting (refer
to Section 4.2.2).
ON during o Examine the quantity of
2-NEU | waiting for message data transmitted from
ENQ the computer (refer to Section
5).
e Consult your nearest Mitsubishi
representative.
ON after e Check on the computer the
2-ACK | ACK error code received
transmission immediately after an NAK or
NN code was sent, and take
2-NAK | OFF corrective action according to
Section 13.1.
e Check the mode setting switch (refer to Section 4.2.1) for set number, and the main channel setting (refer
to Section 4.2.2).
ON during ¢ Examine the quantity of
4-NEU | waiting for message data transmitted from
ENQ the computer (refer to Section
5).
o Consult your nearest Mitsubishi
representative.
ON after Check on the computer the error
4-ACK | ACK code received immediately after
transmission | an NAK or NN code was sent, _—
and take corrective action
4-NAK | OFF according to Section 13.1.
: ¢ Check the mode setting switch (refer to Section 4.2.1) for set number.
45D Z'ashes Check the mode setti itch (refer to Section 4.2.1) for set numb
- urin
trans?nission ¢ Check the communications status in DC1/DC3 receive control (refer to Section 9.2.3).
ARD Zla_shes e Examine the RS-422 connector cable connections (refer to Section 4.6.3).
- urin
recei\?e ¢ Check the communications status in DC1/DC3 transmission control (refer to Section 9.2.2).
e Check the write during RUN enabled/disabled setting (refer to Section 4.2.2).
2-C/N OFF e Take corrective action according to Section 13.4.4.
e The LED goes OFF by writing 1 to buffer memory address 102H in the computer link module.
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Corrective Actions

LED Normal
Name State During Communications Using During Communications in During Communications in

Dedicated Protocol No-Protocol Mode Bidirectional Mode

o Match the transmission specifications of the computer link module (refer to Section 4.2.2) with those of
the external device.
e The LED goes OFF by writing 2 to buffer memory address 102H in the computer link module

e Examine how the sum check
code should be treated (refer

2-P/S | OFF to Sections 4.2.2 and 5.4.6
(10)).

e Examine the calculation of the
sum check code on the
computer (refer to Section
5.4.6 (10)).

e The LED goes OFF by writing 4 to buffer memory address 102H in the computer link module.

e Check the mode setting switch
(refer to Section 4.2.1) for set
number.

¢ Examine the transmitted
message on the computer.
(Refer to Section 5.)

o Take corrective action
according to Section 13.1.

2-PRO | OFF

e Match the transmission specifications of the computer link module (refer to Section 4.2.2) with those of
the external device.
o Lower the transmission speed.

2-810 OFF e The LED goes OFF by writing 8 to buffer memory address 102H in the computer link module.

Reduce the quantity of message data transmitted from the computer
(refer to Section 9.2.1 and 9.2.2).

e Check the write during RUN enabled/disabled setting (refer to Section 4.2.2).
4-C/N OFF e Take corrective action according to Section 13.4.4.
e The LED goes OFF by writing 16 to buffer memory address 102H in the computer link module.

o Match the transmission specifications of the computer link module (refer to Section 4.2.2) with those of
the external device.
e The LED goes OFF by writing 32 to buffer memory address 102H in the computer link module.

e Examine how the sum check
code should be treated (refer

4-PIS | OFF to Sections 4.2.2 and 5.4.6
(10)).

e Examine the calculation of the
sum check code on the
computer (refer to Section
5.4.6 (10)).

e The LED goes OFF by writing 64 to buffer memory address 102H in the computer link module.

e Check the mode setting switch
(refer to Section 4.2.1) for set
number.

4-PRO | OFF o Examine the transmitted
message on the computer
(refer to Section 5).
o Take corrective action
according to Section 13.1.
o Match the transmission specifications of the computer link module (refer to Section 4.2.2) with those of
the external device.
o Lower the transmission speed.
4-S10 OFF e The LED goes OFF by writing 128 to buffer memory address 102H in the computer link module.
Reduce the quantity of message data transmitted from the computer
- (refer to Sections 9.2.1 and 9.2.2.).
e Examine the programs for the PC CPU and the computer.
CPU ON/Flashes | ® Check the PC CPU and the computer for status.
R/W e Check the mode setting switch (refer to Section 4.2.1) for set number.
e Consult your nearest Mitsubishi representative.
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13.4 Troubleshooting OFF

This section describes basic troubleshooting procedures for the computer link
module. The User's manuals give information on PC CPU module troubleshooting.

13.4.1 Troubleshooting flow chart

The state of errors is deséribed as follows:

(1) Computer link function

o )

Is the
"RUN" LED of the
computer link module
OFF?

Refer to Section 13.4.2 when the "RUN"
LED is turned OFF.

Although
communications has been
made, is the neutral state
unchanged?

YES

Refer to Section 13.4.3 when the neutral
state does not change.

NO

Has the data not been received?

Refer to Section 13.4.3 when the data is
not rceived.

Is the 2-C/N (LED No.16) YES

or the 4-C/N (LED No.20)

Refer to Section 13.4.4 when the 2-C/N
(LED No. 16) or 4-C/N (LED No. 20) is
turned ON.

Is communications
sometimes made and
sometimes not?

YES

Refer to Section 13.4.5 when the communi-
cations sometimes fails.

Is only NAK received?

If only “NAK" is received, an "error code”
is transmitted according to the protocol.
Check the error codes in Sections 13.1 or
13.2.

Is undecoded data
transmitted?

Refer to Section 13.4.6 when undecoded
data is transmitted.
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The matters to be noted when executing data communication with an external device via any

interface of the computer link module are as follows:

(1) When turning on the power of the computer link module, a receiving error may occur in an
external device. When turning on the power of an external device, a receiving error may
occur in the computer link module.

(2) When turning on the power of an external device while sending data from the computer link
module, a receiving error will occur in the external device. When turning on the power of the
computer link module while sending data from an external device, a receiving error will occur
in the computer link module.

(3) If the error LED is lit up by the occurrence of a receiving error, turn off the LED foliowing the
Section 8.1.2.

MELSEC-A

[ POINTS]

When a receiving error occurs in the computer link module, refer to the

following explanations:

(1) When communicating with the dedicated protocol
When the calculator link module detects a receiving error after receiving
the head data of command text in the set format, it ignores the received
data, or returns the response text indicating an error end.
When the computer link module detects a receiving error before receiving
the head data of command text in the set format, it ignores the received
data.

{2) When communicating in non-protocol mode
When the computer link module detects a receiving error, it ignores only
the data in which an error was detected.
Refer to Sections 6.2.1 or 8.1, or APPENDIX 6.1.3 to detect a receiving
error and clear the received data.

(3) When communicating in bidirectional mode
When the computer link module detects a receiving error after receiving
the head data of command text in the set format, it returns the response
text indicating an error end.
When the computer link module detects a receiving error before receiving
the head data of command text in the set format, it ignores the received
data.
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13.4.2 When the "RUN LED" is turned OFF

[ The"RUN"LEDIs OFF |

Is the
transmission ™
specifications setting switch
of the computer link
module correct?

NO

YES

After correcting the switch
setting, reset the PC CPU

{refer to Section 4.2.2).

Is the "RUN" LED ON?

YES
Is there a PC CPU error?

Is the power ON?

YES

NO

Eliminate the error and reset.

Turn the power ON.

Is the "RUN" LED ON?

NO

Is the line
voltage within the designated
range? -

YES

A possible cause may be
insufficient power capacity.
Calculate current consumiption.

. I? tttllwe line l
capacity of the power su
tymodulep(gK? Pey

External noise may have

influenced the computer link
module’s operation. To reset,
switch power OFF, then ON.

Is the "RUN" LED ON?

Adjust the line voltage to
the designated range.

Is the "RUN" LED ON?

NO

Replace with a higher capacity
power supply module

Consult the nearest Mitsubishi
representative.

YES

YES

YES

| COMPLETE ]
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13. TROUBLESHOOTING OF COMPUTER
LINK FUNCTIONS

13.4.3 When the neutral state does not change or data is not received

The computer link module LED remains ON indicating (a) the neutral state, or (b).
that communications is disabled (even though a communications request is made to
the computer link module). The computer cannot receive data.

Neutral state does not

change. [ Datais nqt received.

Is the
communications mode
set correctly?

Match the computer
and computer link
module settings (see
Section 4.2.2).

Is the signal line
conn§1cted?

Is the signal line
oonn*ezcted?

Connect the signal YES Connect the signal
line (see Section 4.6). line (see Section 4.6).

Isthe
data list of the sef
dedicated protocol
correct?

Is data
transmitted from the
computer?

NO

NO

i Send data which
YES Transmit data from YES complies with the set
per RS-422 dedicated protocol.

RS-232C
RS-232C
Are thé
computer link
module DSR and CS

v v

Either (a) set the CD signal
so that itis always ON during
full-duplex communications,
or (b) setthe RS-232C CD
terminal check to "disabled".
Set the RS-232C CD termi-
nal check to "enabled" during
half-duplex communications.
Also, set the computer so
that the signal turns ON/OFF
using the timing mentioned in
Section 10.3.

Turn ON the DSR
and CS signals.

computer control the
omputer link module
CD signal?

NO

Y
PeﬁN
the self-loopback test.

Is the result
OK?

NO POINTS |
(1) Check point *1
YES o Make sure the computer link

module RD signal line is con-
Perform ig-
The loopbacK test. NO nect_ed to the computer SD sig
Is the rgsult nal line.
OK? ¢ Check the multidrop line
YES connection.
(2) Check point *2
com',?,‘l’"‘,’i%‘aaﬁons NO e Make sure the computer link

with the computer.

module SD signal line is con-
Is ttbe Krgsult

nected to the computer RD sig-

YES nal line.
mgzg‘lts}:e nearest e Check the multidrop line
COMPLETE representative. connection.
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13. TROUBLESHOOTING OF COMPUTER

LINK FUNCTIONS

13.4.4 When the 2-C/N LED (C/N LED) or 4-C/N LED (C/N LED) is turned ON

[ 2-C/N or 4-C/N is ON. ]

s the PC CPU a type NO
applicable to the computer link
module or a remote statio v _
network?
Replace the PC CPU with an ap-
propriate one or a remote station
network, and start computer linking.
NO .
Is there a PC CPU error? 1
Reset the relevant PC CPU.
Is the PC CPU in RUN?
Has invalid NO
data been transmitted
during RUN? v
Stop the PC CPU, or depending
on the data to be communicated,
set the write during RUN en-
abled/disabled setting switch to
the ON position to restart data
. communications. (Refer to Sec-
NO Is communications tion 4.2.2.)
done with a special function —
module?
Is the
special function module NO
with buffer memory located
at an accessed I/0 v
number?
Check and correct the /O number.
Is the
accessed special function NO

module operating
properly?

‘1 YES

Consult the nearest Mitsubishi
representative.

13-1

v

Special function module control
bus error. Possible PC CPU
module, base unit, or special
function module error.

v

Change modules.

v

Consult the nearest Mitsubishi
representative.
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13. TROUBLESHOOTING OF COMPUTER
LINK FUNCTIONS

MELSEC-A

13.4.5 When communications sometimes fails

[ Communications sometimes fails. ]

Is mode setting
with computer link module either
of "1"to "8"?

YES

y
an RS-232C or only
an RS-422 used to connect the

YES (Either interface is used.)

computer link module to an v
extemal device?
Set mode to “1" to "8".
NO :

Is the computer YES
connected to a PC CPU with
a multidrop link?

Link the PC CPU with a computer
in a 1:1 ratio.

If communications is normal
between every station, the PC
CPU and the computer may be
transmitting data simultaneously
to each other. Interlock them to
avoid simultaneous transmission.

NO
Is the signal cable connection
OK?

YES Change the cable or correct the
connection.
RS-232C

RS-422

Does computer
link module CD signal
repeatedly switch
ON/OFF?

NO

When the computer link module CD
YES signal in the full-duplex transmission
is controlled by the computer, either
(a) control the signal so that it is
always ON, or (b) set the CD
Consult the nearest Mitsubishi terminal check to "disabled".Set the
representative. RS-232C CD teminal check to
*enabled"” in the half-duplex
commu-hications. Also, set the
computer so that the signal tums
ON/OFF at the timing mentioned in
Section 10.3.

A 4
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13. TROUBLESHOOTING OF COMPUTER
LINK FUNCTIONS

13.4.6 When undercoded data is transmitted

Use this flow chart when the computer link module (in response to data from the
computer) transmits code and data which is not included in the control code.

( Undecoded data is transmitted. ]

Does parity setting NO
between the computer and the
computer link module l
match?
Correct the parity setting
(refer to Section 4.2.2).
YES
Does the data
length setting between the NO
computer and the computer
link moﬁgle l
tch?
g Correct the data length setting
YES (refer to Section 4.2.2).
Does the stop
bit setting between the NO
computer and the computer
link module match? l
Correct the stop bit setting
YES (refer to Section 4.2.2).
Do the computer
and the computer link module NO
transmission speed settings l
match?
Match the computer and the com-
puter link module transmission
YES speed settings
(refer to Section 4.2.2).
Is the
terminal resistance NO
set to "present” at the end stations
of the multidrop l
link?
Set the terminal resistance to "pre-
sent’
YES (refer to Section 4.2.2 and 4.7).
Are all interfaces NO
set to mode 1 to 8 to work
independently? l
YES Set the modes correctly.

Consult the nearest Mitsubishi
representative.

13-13
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PRINTER FUNCTION

This part describes the registration, reading and output of messages when
the printer functions are used with the computer link module.



14. SYSTEM CONFIGURATION AND
AVAILABLE DEVICES

14. SYSTEM CONFIGURATION AND AVAILABLE DEVICES

The printer functions of the computer link module is available for system configura-
tions of which the printer- and computer-to-computer-link-module (PC CPU) ratios
are 1:1 and 2:1 to 2:32.

Connect a printer which can be operated by the printer functions and a PC CPU to
the RS-232C interface of the computer link module.

To the RS-422/485 interface (hereinafter called the RS-422 interface) of a computer
link module, connect the computer and the PC CPU, which transmit and receive
data between them using a dedicated protocol of the computer link function, in the
ratio of 1:1 to 1:32 or m:n.

This section describes system configurations, and the printer functions and the
computer link function available for such system configurations.

POINTS |

(1) Among the computer link modules referred to in this manual,. only the
following types have the printer functions, and a printer or computer(s) can
be connected to the interface(s) of each module:

(a) A1SJ71UC24-PRF, A1SJ71C24-PRF
o This type of module is equipped only with an RS-232C interface.

¢ The printer functions can be used only when the system is com-
posed of a printer and a PC CPU.

(b) A2CCPUC24-PRF

o This type of module is equipped with an RS-232C interface and an
RS-422/485 interface.

o The printer functions can be used for system configurations of
which the printer- and computer-to-PC CPU ratios are 1:1, 2:1 to
2:32 or m:n.

Note that some computer link modules cannot establish systems consist-
ing of a printer or computers and PC CPUs (computer link modules in this
section) in the ratios ([ ] ]) specified in this section.

(2) For systems applicable to the computer link modules described herein,
refer to the User's Manual (Hardware) for the computer link module used.

14-1



14. SYSTEM CONFIGURATION AND

AVAILABLE DEVICES

14.1 1 :1 Ratio of a Printer to a PC CPU

Function Printer function ]
“peplicatle | ATTIUGZ4 ATSITUCEE 1 4 | AISCPU | A2CCPG ]| AZCCPU
Aopica . 7 T | Co4R2 C24 C24.PRF

1.0 o}
| Temarks 1 1 1 |
MELSEC-A

(1) The system configuration for a 1:1 ratio of a printer to a PC CPU is shown in
Fig. 14.1 below.

(Mode: [ ] —[ ]) in the figure indicates the range of setting set with the mode
setting switch of an computer link module (refer to Section 4.2.1).

Printer

"

-

Computer link module

(Mode: 5 to 8)

PC
CPU
module

"

RS-232C interface

e

[~ Rs.2820 intorface

POINT I

Since the system shown above uses only the printer functions, only a printer

is connected to the computer link module.

The PC CPU registers messages with the computer link module, and directs

the printer to print out messages.

Fig. 14.1 System Configurations (I)

(2) The following table shows the printer functions available when the system
consists of a printer and a PC CPU:

(a) Functions available when using the PC CPU

Interface interface
Available Connected with | Connected with Remarks
Functions Computer: Printer:
RS-422 RS-232C
Data communications with Message o For registering/reading fixed
computer link module Printer registrations/read and free messages
L function Printer output o) Message output to printer
Data transmission to printer
Test output o) For test output to printer

14-2
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14.2 2:1 Ratio of a Computer and Printer to a PC CPU

(1) The system configuration for a 2:1 ratio of a computer and a printer to a PC
CPU is shown in'Fig. 14.2 below.

(Mode: [ ] to [ ]) in the figure indicates the range of setting designated with the
mode setting switch of a computer link module (refer to Section 4.2.1).

2:1

(A combination of two systems each of which has a 1:1 configuration.)

Printer Computer
RS-232C interface RS-422C interface

(Mode: 5 to 8)
PC l:w

cPU ™ Rs.2326 interface
module I:
<

™ Rs.4226 interface

(A2CCPU24-PRF)

POINTSI

(1) The system shown above uses the RS-422 interface with one of dedi-
cated protocols 1 to 4, and allocates the RS-232C interface to the print-
er functions.

Messages can be registered with the computer link module from the PC
CPU and the computer.
Messages can be sent from the PC CPU to the printer.

(2) For computer linking with a computer using a dedicated protocol through
the RS-422 interface, refer to the User's Manual (Computer Link Func-
tion).

Fig. 14.2 System Configurations (lI)
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14. SYSTEM CONFIGURATION AND
AVAILABLE DEVICES

(2) The following tables list the functions available when a computer and a printer
are linked with the PC CPU to make a 2:1 configuration.

(a) Functions available when using a PC CPU

Interface Interface
Available Connected with | Connected with Remarks
Functions Computer: Printer:
RS-422 RS-232C
Data communications with Message For registering/reading fixed
" A o
computer link module Printer registrations/read and free messages
. . function Printer output o For message output printer
Data transmission to printer -
_ Test output (o) For test output to printer
Dedicated On-demand o For transmitting data from PC
protocols CPU to computer
No-protocol For data communications
Data communications with mo:e Send/Receive X between PC CPU and
computer external device
Bidirec- For data communications
tional mode Send/Receive X between PC CPU and

external device

14 -4




14. SYSTEM CONFIGURATION AND

AVAILABLE DEVICES

(b) Functions available when using a computer

with computer link
module

Data communications
with PC CPU

the use of a dedicated

Interface Interface
. Connected with | Connected with
Available Functions Computer: Printer: Remarks
RS-422 RS-232C
Data transmission to | Printer Printer output For message output printer
printer function | Test output For test output to printer
Data communications (For printer Message registration/read (by For registering/reading

function) protocol) fixed messages
Read/Write
Device Test Including extension
memory comments
Monitor
Read/Write
Extension file
register Test o
Monitor
Buffer memory
{Computer link .
module of the Read/Write (o}
self) —
Special
function .
module’s buffer Read/Write
Dedicated | TemonY
protocols | Sequence/
microcomputer | Read/Write
program
Comment Read/Write o Including extension
comments
Parameter Read/Write
Remote
RUN/Stop
PC CPU (@)
PC CPU type
read .
Input signal
Global (X) ON/OFF ©
Transmission
tseiltf-loopback of received 0
data
No- For data communications
protocol Send/Receive between PC CPU and
mode external device
Bidirec- For data communications
tional Send/Receive between PC CPU and
mode external device

14-5
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14.3 When the Computer- and Printer-to-PC CPU Ratios are 2:n and m:n

(1) Fig. 14.3 below shows system configurations of which the computer- and
printer-to-PC CPU ratios are 2:n (n = max. 32 stations) and m:n (m and n =
max. 32 in ali).

(Mode: [ ] to [ ]) in the figure indicates the range of setting set with the mode
setting switch of a computer link module (refer to Section 4.2.1).

2:n .
(A combination of two systems one of which has a 1:1 configuration and the other has a 1:n configuration.)
Printer Computer * Set the RS-422 of all computer link
modules to the same protocol.
. i —» ] e
RS-232C interface — ~—— RS-422 interface
4 *———Rs-422 cable
RS-232C cable Computer link modules
PC CPU-1 (Mode: 5 to 8) PC CPU-n (Mode: 5to 8)
PC | PC PC
CPU // D CPU D e o o e e O CPU D
module // | module module
)% |
P
RS-232C interface / % \N_ T~ # //
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface
LN vl
Maximum of 32 stations
m:n
Printer Computer Computer o o Computer
- - RS-232C interf:
g ; RS-422 intérface - interface RS-422 cable
RS-232C interface RS-232C cable

el Com i
puter link modules
RS-232C cable g Computer link module
RS-422 cable
(Mode: 5, 6, 8) (Mode: 5, 6, 8) (Mode: 5, 6, 8) ] (Mode: 5, 6, 8) \

PC ' j PC 0 PC 0 PC 0

CPU |1 CcPU CPU (o f e | CPU

module // module module D: module
/ Ll 1

RS-232C interface A \ A - /
RS-422 interface RS-422 cable RS-422 interffaces RS-422 cable RS-422 interface )

IR

v
Maximum of 32 stations
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14. SYSTEM CONFIGURATION AND
AVAILABLE DEVICES

(2)

POINTS

(1) The systems shown in the previous page use the RS-422 interface with
one of dedicated protocols 1 to 4, and allocate the RS-232C interface to

the printer functions.

Messages can be registered with the computer link module connected
with the printer from the PC CPU connected with the printer and each

computer.

Messages can be sent from the PC CPU connected with the printer to the

printer.

For computer linking with a computer using a dedicated protocol, refer to

the User’s Manual (Computer Link Function).

(2) The following tables list the functions available when the printers are linked with
the PC CPU to make a 2:n/m:n configuration.

(a) Functioins available when using PC CPUs (station connected with printer)

Interface Interface
Available Functions Connected with | Connected with Remarks
Computer: Printer:
RS-422 RS-232C
Dgta oommumgatlons Message For registering/reading fixed
with computer link istration/read df
module Printer registration/rea and free messages
Data transmission to function Printer output For message output printer
printer Test output For test output to printer
Dedicated On-demand For transmitting data from PC
protocols CPU to computer
No-protocol For data communications
Data communications Send/Receive between PC CPU and external
N mode .
with computer device :
Bidirectional For data communications
mode Send/Receive between PC CPU and external

device

14-7
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14. SYSTEM CONFIGURATION AND

AVAILABLE DEVICES

(b) Functions available when using a computer
Interface Interface
Available Functions Cocr;::‘c;:?e:\:lth COn::icnt :e d"wlth Remarks
RS-422 RS-232C
Data transmission to | Printer Printer output For message output printer
printer function Test output For test output to printer

Data communications
with computer link
module

Data communications
with PC CPU

Message registration/

For printer For registering/reading fixed
gunctiF:)n) read (by the use of a mes:agges g 9
dedicated protocol)
Read/Write
Device Test Including extension comments
memory
Monitor
Read/Write
Extension Test
file register
Monitor
Buffer
memory
(Computer | Read/Write
link module
of the self)
Special -
function
module’s Read/Write (o}
buffer
Dedicated ooty
protocols Sequence
micro- Read/Write o
computer
program
Comment |Read/Write Including extension comments
Parameter | Read/Write (o}
Remote
RUN/Stop
PCCPU (o)
PC CPU
type read
Input signal —_
Gilobal (X) (0]
ON/OFF
Trans-
zzlf-back mission of o
tesf received
data
For data communications
No-protocol Send/Receive between PC CPU and
mode .
external device
s For data communications
5:;’2:""“"" Send/Receive between PC CPU and

external device
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15. SPECIFICATIONS

15.1 Printer Function

15.1.1

This section describes the printer functions and the commands (for dedicated
protocols) for registering or reading free and fixed messages with or from the
computer, which will be sent to the printer.

Printer functions list

This section describes the printer functions.

Table 15.1 Printer Functions List

Function Description Reference Sections
rnr;;zrartril::s;%e Fixed messages of up to 80 characters can be
egls registered and read out by using a Cl (fixed message "
reading o Section 17.3
functions by a registration) command and a CJ (fixed message read)
command in dedicated protocols 1 to 4 (modes 1 to4).
computer
Printer message
:zg;si:atlon and Fixed messages or free messages of up to 80
functiogns by a characters can be registered and read out by using a Section 17.4
¥ sequence program.
sequence
program
Printer outout Fixed\free messages for designated data length can
function tp be output by a printer output request given from a Section 17.7
sequence program.
Two kinds of test output are enabled by a printer
output request given from a sequence program.
Printer test (1) Registered fixed messages are output to the Section 17.5
output function printer. (Registered message test output function) Section 17.6
(2) ASCIl codes (21H to 7FH) are output to the printer.
{printer test function)

POINT I

(2

When using the following printer functions to send messages to the printer,
refer to the corresponding sections:
(1) Transmission control function
This function enables the computer link module to control data
communications with the external device with a DC code or DTR/DSR
signal.

Refer to Section 3.3 and 9.
Hali-duplex transmission
This function function enables the computer link module to prevent itself
and the external device with RS and CD signals from transmitting data
simultaneously to each other during data communications between them
through the RS-232C interface.
Refer to Sections 3.4 and 10.
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on Prinfer function
N ATSIUC2a AISITIC28 A1SCPU | A2CCPU | A2CCPU
Arplicatle AJ71UC24 = “Ra_] -l OL 2 | R [ m— C24 C24-PRF
| | M+ (o]

15.1.2 Free message and fixed message

(1

()

3)

Free message

e It is a message to be sent to the printer and registered in the computer link
module buffer memory. Up to 31 free messages can be registered.
» To register free messages, designate addresses in the buffer memory with a
TO instruction from the PC CPU. To read them, use a FROM signal.
* In the following output example using the printer functions, character strings
of "O.K" and "Fault" are sent to the printer as free messages.
Computer link module

Buffer memory EEPROM

PC CPU 10

v

FROM

Fixed message :

e |t is a message to be sent to the printer and registered in the computer link
module EEPROM. Up to 400 fixed messages can be registered.

o To register fixed messages, designate messages number with a TO
instruction from the PC CPU. To read them, use a FROM instruction.
They can also be registered by designating message numbers with a Cl
command for dedicated protocols from the computer, or can be read with a
CJ command.

¢ In the following output example using the printer functions, table frames,
"Model", "Check Result" and character strings of model names ("A3UCPU",
"A4UCPU") are registered as fixed messages and sent to the printer.

Computer link module

PC CPU TO Buffer memory EEPROM
FROM D i r
cl T - =

Computer — 1%
Y

Output example of table by the printer functions

(a) Register table frames, "Model", "Check Result" and model names as fixed
messages.

(b) Register check results "O.K" and "Fault" as free messages.

(c) The above fixed and free messages can create such a table as shown

below:

| Model 1 CheokResult
i muceu 1ok i
| MUCPU i Fau
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15.1.3 List of commands for registering or reading messages from the computer (for dedicated
protocols)

This section describes the ACPU common commands for registering or reading
messages, which will be sent to the printer by the printer functions, from the
computer using one of dedicated protocols 1 to 4.

Table 15.2 List of Functions Available with Dedicated Protocols

Command Status of PC CPU
Number of Points During RUN
Item Processing Contents Processed per During 9
Symbol | ASCIl Code Communication Stop Write Write
Enabled Disabled

Message Registration of fixed

Registration Cl 43H, 49H message data 40 words (o] o o

(for up to 80 characters)
zbssage cJ 43H, 4AH Read of fixed message 40 words o o o
ead data

POINTS I

(1) When the computer is connected to the RS-422 interface of the

- A2CCPUC24-PRF, using a dedicated protocol for the computer link
function makes it possible to register or read the above messages from
the computer and to gain access to the PC CPUs shown in the User’s
Manual (Computer Link Function).

(2) This section describes only the commands for the printer functions.
For commands for the computer linking dedicated protocols and their
applications, refer to the User's Manual (Computer Link Function).

156.2 RS-232C Interface Specifications

For the specifications of the computer link module RS-232C interface (including the
connector and RS-232C cable specifications) to which a printer will be connected,
refer to Section 3.7 of the User’s Manual (Computer Link Function).

The RS-232C connectors of all the computer link modules with the printer functions
(A1SJ71UC24-PRF, A1SJ71C24-PRF, A2CCPUC24-PRF) described herein are a 9-pin type.

15.3 RS-422 Interface Specifications

For the specifications of the RS-422/RS-485 interface (terminal block specifications,
RS-422 cable specifications) of the computer link module (A2CCPUC24-PRF) for
computer linking using the printer functions and a dedicated protocol, refer to
Section 3.8 of the User’s Manual (Computer Link Function).

15-3



{

Function Printer function

15. SPECIFICATIONS = ik e e B0 L B
MELSEC-A

15.4 List of I/O Signals to the PC CPU

The computer link module /O signals for the printer functions to be sent to or

received from the PC CPU are as shown below.

The number (n) in the X and Y signal names depends on the /O number of the slot
in which the A1SJ71UC24-PRF or A1SJ71C24-PRF is loaded. (Example: When the

computer link module is loaded in slot 0 in the main base unit Xn0 — X0)

The A2CCPUC24-PRF /0O signals for computer linking are fixed as X/Y1EQ to 1FF.

(1) Input signals (Computer link module — PC CPU)

Input signals are turned ON and OFF by the computer link module.

Table 15.3 Input Signals List

Input Signal Description Reference
Signal Name P ] Sections
(1) Goes ON when the computer link module is ready (after the power is turned ON, the |
PC CPU is reset, or the mode is switched).
Computer Turns ON when the computer link module becomes READY after the PC CPU is
fink reset after (a) power to the PC CPU was turned ON, or (b) the mode was switched.
Xn7 module (Turns ON a few seconds after the power is turned ON.)
R_EADY Turns OFF when an error (which discontinues the computer fink module’s operation)
signal oceurs.
(2) Used as a communication READY signal when printer function is used.
Printer Turns ON when the message registration, read, or output to the printer is completed after 17410
Xn8 processing | Y(n+1)8 is turned ON. 1'7 7
completed | Turns OFF when Y(n+1)8 is turned OFF. )
Watch d Turns ON when a computer link watch dog timer error occurs or when the mode setting
XnD timer e"g? switch is improperly set. R
Remains OFF during normal operation.
(2) Output signals (PC CPU — Computer link module)
Qutput signals are turned ON and OFF by the sequence program.
Table 15.4 Output Signals List
Output Signal . Reference
Signal Name Description Sections
Y(n+1)8 P:;tgsin Starts message registration, read, or output to the printer by turning ON this signal. 174t
fequest 9 | with the Xn8 (printer processing completed) turned ON, the Y(n+1)8 turns OFF. 17.7
Printer . .
. Interrupts output to the printer by turning ON this signal.
Y(n+1)C ﬁq rt:?j:tmg output to the printer by turning OFF this signal. -
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POINTS |

(1) When a computer is connected to the computer link module used, using a
dedicated protocol for the computer link function makes it possible to
register or read messages for the printer function from the computer and
to gain access to the PC CPUs shown in the User's Manual (Computer
Link Function).

This section describes only the /O signals for the printer functions. For
/O signals for computer linking and their applications, refer to the
Computer Link Function section. _

(2) In this manual, 1/O signal numbers for the printer function are those used
for A1S71UC24-PRF and A1SJ71G24-PRF unless otherwise specitied. If
you use A2CCPUC24-PRF, the numbers should be regarded as indicated
below.

(Nos. in manual) (To be regarded as)
Input signals Xn7, Xn8, XnD —» X1E7, X1E8, X1ED
Output signals Y(n+1)8, Y(n+1)C —» Y1F8, YIFC |

Use of Xn8, Y(n+1)8, and Y(n+1)C when printer function is used.

n

ON
Xn8

OFF

ON (1) 3] 4 (8)
Y(n+1)8 OFF |

ON (5) (6)
Yin+1)C

OFF

@
Error code
(address 801H) 00H >< 08H )( 00H >< O7H >< OoH
ON

Printer output Output >< Stop >< OutputJ\<Interrupt >< Output

¢ Operation contents

(1) When Y(n+1)8 is turned ON, the message output to the printer is started.

(2) When Y(n+1)8 is turned OFF, the message output to the printer is forcibly completed. At this
time, an error(08H) occurs.

(8) OOH is written to buffer address 801H and an error is reset. :

(4) When Y(n+1)8 is turned ON, the message output to the printer is started.

(5) When Yn+1)C is turned ON, the message output to the printer is interrupted. At this time, an
error(07H) occurs.

(6) When Y(n+1)C is turned OFF, the interrupted messages are output to the printer. At this
time, an error is automatically reset to OOH.

(7) When the message output is completed, Xn8 is turned ON.

(8) Ywm+1)8is turned OFF by a sequence program.

(9) When Y(n+1)8 is turned OFF, Xn8 is turned OFF.
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156.5 Buffer Memory Applications and Allocation

The term "buffer memory" used in this manual refers to a memory area of an a
computer link module used to store the control and communications data which is
transmitted between an external device (e.g., a computer or a printer) and a PC
CPU.

The buffer memory can be accessed from the sequence program by using the
FROM/TO instruction.

The buffer memory can be accessed from a computer by using the buffer memory
read/write command (CR, CW) with dedicated protocols 1 to 4 and the message
registration/read commands (Cl, CJ) for the printer functions.

(1) Buffer memory applications

There are two types of buffer memory area. One area may be used freely by the
user, but the other area has a special application.

(a) User area (Address OH to FFH, 120H to 7FFH)

It is used for the computer link function.

(b) Specific use area (Address 100H to 11FH, 800H to DFFH)
..... when printer function is used

The applications of this memory area are fixed. They are used to determine
the data communications format and to change the allocation of the
memory area for section (a) above.

The areas at buffer memory addresses 800H to DFFH are specific use
areas exclusively for the printer functions.

When the power is turned ON or the PC CPU is reset, default values are
written to this special applications area.

Default values can be changed to suit the purposes and applications of
data transmission and the specifications of the external device.

For areas among the specific use areas at addresses 100H to 11FH, which
allow data to be read or written even when a dedicated protocol for the
computer link function or the printer functions are used, refer to Section
3.10 of the User's Manual (Computer Link Function) and the reference
sections mentioned in the table of the buffer memory addresses.

(2) Buffer memory allocation

The buffer memory consists of 16-bit addresses. The buffer memory has no
back-up battery.

The buffer memory address names and values for each address are listed in
the following table.

IMPORTANT I

Among buffer memory addresses 100H to 11FH and 800H to DFFH, those
with a note of "system area (unavailable)" are used by the system. The user
should not write data to the areas. Data written to this area will prevent correct
operation of the computer link module.
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The following table shows the contents of the buffer memory allocation
Table 15.5 Buffer Memory

Addresses

OH

1H
to
7FH

80H

“81H
to
FFH

100H
101H
102H
103He

104H
105H
106H
107H
108H

109H
10AH

10BH®

10CH
10DH
10EH

10FH®
110He

111He

112H

113H
114H

115H

116H
117H

Related Mode
Dedicated | Printer |(Reference
Buffer Memory Address Names Default Values Protocol function | Sections)

ENo—protocoI send data length storage area >

: : o-

r 1 protocol

ENo—protocol send buffer memory area Esend area
User |ea :(Send data storage area) i/
area i 5.9

for r 0 (o) —
(256 ! ] \ 5.14
default :No-protocol received data length storage !

words) : ' No-

area. :

: 1 protocol

! ! receive

iNo-protocol receive buffer memory area ;00

i(Received data storage area) /
Area to specify receive completed code in no-protocol mode - ODOAH (CR, LF) — —
Error LED display OFF state storage area : 0 A A 8.1
Error LED turn OFF request area : 0 ° ° ’
Area to specify word or byte units in no-protocol mode : 0 (words) ® — 5.2.1{2)(a)
Area to specify head address of send buffer memory for : 0
protocol mode !
Area to specify send buffer size for no-protocol mode 80H
Area to specify head address of receive buffer memory for | 80H = _
no-protocol mode :
Area to specify receive buffer size for no-protocol mode : 80H
Area to specify receive completion 1 on data length in no- : 127 (words)
protocol mode
Area to specify head address of on-demand buffer memory : 0 [ _— 5.14
Area to specify on-demand buffer size : 0 ® — ’
Area to specify RS-232C CD terminal check E — ® o ?72 21 (12()2(;2;)
Storage area for on-demand errors E A — 5.14
Receive data clear request area for no-protbool mode : — —
System area (unavailable) : — — —
RS-232C communications mode setting area E ?ré::::-lr-ng:ﬂ?)( [ L
Simultaneous send priority/non-priority setting area E O (Priority) - 10.4
Send method setting area when transmission is resumed { (No retrar?smission)
Bidirectional mode setting area i (No—proto(lol mode)
Time-out check time setting area E 0 (Infinite)
Simultaneous transmission data valid/invalid setting area E 0 (Data valid)
Check sum enable/disable setting area § (Check su?'n enabled)
Data send error storage area : 0
Data receive error storage area o]
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Table 15.5 Buffer Memory (Continued)

Related Mode
Dedicated | Printer |(Reference
Addresses Buffer Memory Address Names Default Values Protocol function | Sections)
" : Set number of
118H (Operation mode storage area : switch A A 833
119H [Mode switching specification area 5 0 o (o] 124
9 sp t  (No switching) 125
11AHe® Transmission control specification area (DTR/DSR control, : 0 ® °
DC code control) : (DTR/DSR control)
11BHe® |DC1/DC3 control code specification area E 1311H ® e 8.3
11CH® |DC2/DC4 control code specification area E 1412H ® o
11DH |RS-232C signal state storage area ; — A A 8.2
11EH Mode setting switch/Station number setting switch positions = A A 831
storage area !
11FH Transmission specification setting switch positions storage ; . A A 83.2
area ; .
120H ; 59
to User free area (1760 words) : 0 0 — 514
7FFH : .
800H " . . ;
tl L}
1o Specific .use area for‘ printer function _ : (Shown on the following page)
DF6H For details of allocation, refer to the following page. :
‘DF7H
to  |System area (Unavailable) : — — —
DFFH H

The @, O, A and — symboils in the table indicate the following:

® : PC CPUs can read/write data from/to this area, and computers can read data from this
area.

O : PC CPUs and computers can read/write from/to this area.

A : PC CPUs and computers can only read from this area.

— : PC CPUs and computers do not need to read/write form/to this area.

IMPORTANT |

Change the default values marked by the dot symbol (e} attached to the right
of the address only when the READY signal of the computer link module is
turned ON.
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Table 15.6 List of Buffer Memory Specific Use Areas for Printer Functions
Related Mode
Dedicated | Printer |(Reference
Addresses Buffer Memory Address Names Default Values Protocol | Function | Sections)
. . o : 17.2.1(2)(b)
800H |Printer function designation area : —_ o 17.410 17.7
. . 0 _ 17.2.1(2)(c)
801H {Printer function error storage area : o 17.410 17.7
802H |Output status storage area { _ A 17.2.1(2)(d)
803H ‘
to System area (Unusable) ! — —_ — —
81FH ;
820H CR/LF output designation area B
821H Output pointer designation area :
822H Output quantity designation area : 17.2.1(2)(e)
gogy ([Schedulearea 1st i ° - ® 7244
824H Output number
to designation area  |2nd to 100th :
887H ;
888H :
to System area (Unusable) H — — — —
89FH '
8AOH Message data length designation area ; 17.2.1(2)()
8A1H Fixed message Message number designation area : o _ o :;.2.4(4)
8’:3“ access area Fixed message registration data storage : 17.4.1
8CoH area ; 17.4.2
8CAH E
to System area (Unusable) ; — — — —
8FFH '
Message data length :
900H designationarea _ |Registration No. 1 |
Free message area ; 17.2.1(2){g)
Fre.e me_ssage : 17.2.4(4)
to registration to : 0 —_ [ ] 17.43
area 1 Message data length : 17.4.4
DF6H designation area |Registration No. 31 |
Free message area :
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*1  The following table shows registration numbers and their corresponding

addresses in registering free messages from the PC CPU..

Address = (Registration number (n) - 1) x 29H + 900H n=1to 3+

Registration

Message Data Length
Designation Area

900H
929H
952H
97BH

Freo Message Area
901H to 928H
92AH to 951H
953H to 97AH
97CH to 9A3H
9A5H to 9CCH

9CEH to SF5H
OF7F to A1EH
A20H to A47H
A49H to A70H
A72H to A99H

A9BH to AC2H
AC4H to AEBH
AEDH to B14H
B16H to B3DH
B3FH to B66H

B68H to B8FH
B91H to BB8H
BBAH to BE1H
BE3H to COAH
COCH to C33H

C35H to C5CH
C5EH to C85H
C87H to CAEH
CBOH to CD7H
CDSH to DOOH

DO2H to D29H
D2BH to D52H
D54H to D7BH
D7DH to DA4H
DAGH to DCDH

DCFH to DF6H

POINT |

When a computer is connected to the computer link module used, using a
dedicated protocol for the computer link function makes it possible to register
or read messages for the printer functions from the computer and to gain
access to the PC CPUs shown in the User's Manual (Computer Link

Function).

This section describes only the buffer memory addresses exclusively for the
printer functions. For buffer memory addresses for the computer link function
and their applications, refer to the reference sections mentioned in the table of

the buffer memory addresses.
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16. SETTING AND PROCEDURES BEFORE OPERATION

16.1 Outline of Procedure Before Operation

This section outlines the procedure, from making settings to starting up the
computer link module, to use the printer function.

Hardware settings

(1) Setting mode settingswitth ~ { Refer to Section 16.2.
(2) Transmission specifications
e Transmissionspeed | | Refer to Section 4.2.
o Data bit
¢ Parity check
¢ Parity: even/odd
s Stop bit
e Sum check
(3) Setting station number

Operation check of computer link module and
external wiring

Refer to Sections 16.5 and 4.3.

(1) Self loopback test I RS
Refer to Sections 16.6 and 4.6.

(2) Externalwiing | e

(3) Setting/Connecting terminal resistors | ... Refer to Sections 16.6 and 4.7.
(4) lLoopbacktest | .. Refer to Sections 16.7.1 and 4.8.1.
A
Setting mode and starting operation ..... Refer to Sections 16.7.2 and 17.2.
A
Registering messages . Freemessage | Refer to Sections 17.3 and 17.4.
Reading messages Fixed message
A
Printertest | Refer to Sections 17.5 and 17.6.

Registered message test output

n

ad

Message output .{... Refer to Section 17.7.

(1) Setting schedule area
(2) Output order
(3) Output to printer

YES

Register/Change message?
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16. SETTINGS AND PROCEDURES
BEFORE OPERATION

Printer function
1SJ71024

Function
licabl
arks

16.2 Switch Setting

This section describes the settings of the switches on the computer link module
necessary for the printer functions.
Set the transmission specifications according to the specifications of the printer

used.

ATSTHUC24. AISCPU | AZCCPU | ASCCPU
AlTiUC24 | p ﬁ Co4R2 C24 C24-PRF
c2the 124 | CosfhF |
I 1 1 1

POINTS
(1) After changing the switch settings described in this section, turn ON then

OFF the power to the PC CPU, or reset the PC CPU.

different depending on the computer link module.
Check the positions and shapes with Sections 4.1.2 and 4.2 of the User’s
Manual (Computer Link Function), and set the switches.

(2) The positions and shapes of the switches described in this section are

Setting Posltion
Setting Switch A1SJ71 | A1SJ71 | A2CCPU | R;::,rt?:,':e
UC24-PRF | C24-PRF | C24-PRF
(1) | Mode setting switch 5 S5to8 *2 4.2.1
(2) | Transmission specification A18J71- A1SJ71 | A2CCPU
setting UC24 PRF | C24-PRF | C24-PRF
:;?t?::lsslon speed SWOS5 to SW07 tosgu : .
Data bit setting SwWo8 SW14
Parity bit setting SWo9 SW15 "
Even/Odd parity setting SW10 SWi6
Stop bit setting SW11 SwW17 422
Sum check setting SW12 Swis OFF OFF *2
Main channel setting - SW19 - OFF
ﬁr;fl::/:;?:am setting Swo4 swao OFF OFF *2
(3) | Setting of terminal resistor setting pins - Cc "3
(4) | Setting of station number setting switches - 00 *2 423

*1
*2

*3

Set the switches according to the specifications of the printer.
When a computer, which executes data communications using a dedicated protocol for the computer link function, is
connected to the RS-422 interface, set the switches according to the specifications and set number of it.
Set the pins to A or B if the computer link module is a terminal station when a computer is connected to the RS-422
interface. (Refer to Sections 4.2.2 and 4.7)

— : setting switch unequipped

POINT

Set the mode setting switch to one of the numbers specified above.

If not, error 09H will occur when the PC CPU turns ON the printer processing
request signal (X(n+1)8) and the request is executed. (The printer processing
completed signal (Xn8) will not turn ON.)
In case of error 09H, reset the mode setting switch to the proper number and
start up the computer link module again.
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16. SETTINGS AND PROCEDURES
- ATSITIUC2A ATSJ71C24 AISCPU | A2CCPU | A2CCPU
. Applicable | AJTIUC24 |—7— =7 Tprr R7 | R4 [ PRF| C24R2 c24 C24-PRF

module

| [ | [9) [9)
BEFORE OPERATION ! !
16.3 Description of the Indicator LEDs
(Indicator LEDs on the A1SJ71UC24-PRF and A1SJ71C24-PRF) (Indicator LEDs on the A2CCPU-PRF)
(For description) (For description)
LED LED LED LED
NO. NO. NO. NO.
0 | RUN NEU ] 4
1| $D[J ACK[J 0 LRUN| o o] POWER 87
2 | RO NAK[J 1 — SD|©O O|RUN 38
25 | cruld  C/NLI| 18 2 RD|O O|ERROR 39
o O
33 | PRT]  P/s[1| 17 RS-232C SD
O rrOOI 4 NEU| © ©|RD (]
O siod| 19 ACK|o ©
| [ ENAK|O ©O|C/N 16
TNEUI© OIPS | meassg | 17
S22 ACK|© ©|PRO
The LED numbers shown above are just for description. messa| | NAK|© ©O|SIO- 19
The actual modules do not bear such numbers. SD|© ©1C/N+
The LED numbers correspond to the numbers in Section 4.3 I B Ly
u p u | | .0, 25 CPURMW|© ©|pRO RS-485
The LEDs without a number are those which are not used or 29 Bolo ©|gi0-
necessary for the printer functions. 30 B1jo ©
31 B2|© O|PRT 33
Initial
LED LED Name Indication of LED LED ON (Comes On/Flickers) LEDOFF | status
NO. N (Goes Off)
1 of LED
0 RUN L.RUN | Normal run Normal Error ON
1 SD 2D§§%transm|55|on status at RS- Flickers during transmission of data OFF
2 RD Data receive status at RS-232C | Flickers during receipt of data OFF
4 NEU Dedicated protocol status ISTVﬁL%per setting of the mode setting Normal OFF
Result of communications
16 C/N between RS-232C and PC CPU Refer to (4) Normal OFF
17 P/S 2P§£|8//sum check error at RS- Parity/Sum check error Normal OFF
19 SIO SIO error at RS-232C Overrun, framing error Normal OFF
Status of communications with Flickers during communications with programmable
25 | CPUR/W CPU [ programmable controller CPU controller CPU ON
(ON at no communications)
Transmission speed (BPS) 300 | 600 [ 1200 | 2400 | 4800 | 9600 | 19200
29 BO OFF [ ON OFF ON OFF ON OFF .
30 B1 Transmission speed setting OFF | OFF ON ON OFF OFF ON
31 B2 OFF | OFF | OFF | OFF ON ON ON
33 PRT Printer message output Comes ON when a printer message is output OFF
37 POWER Normal power supply Normal Error ON
ON: The sequence program is executed with the
RUN key switch set in the RUN position.
(The LED remains ON in case of error that the
sequence program continues to be executed.)
OFF: (1) The power is not turned on.
(2) The RUN key switch is set in the STOP
38 RUN PC CPU run position. ] OFF
(3) Aremote stop is set.
(4) A remote pause is set.
Flickers: (1) An error of suspending the
execution of the sequence program was
detected in a self-diagnosis.
(2) Alatch is cleared.
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Initial
LED LED Name Indication of LED LED ON (Comes On/Flickers) LEDOFF | gtatus
NO. (Goes Off) of LED
Error detection status in a self-diagnosis.
ON: An error was detected in a self-diagnosis.
(It remains OFF in case of error for which "OFF"
39 ERROR PC CPU error is selected in setting the LED indication priority.) OFF
OFF:  Normal
Flickers: The annunciator (F) is turned ON by the
sequence program.

*1 The LEDs, which have two names in the LED column of the above table, are represented by the left names in this manual.
(LED No. 0 with the names RUN and L.RUN, for example, is called RUN.)

*2 The LEDs come ON or go OFF according to the transmission speed setting of the transmission specification setting and
main channel setting switches.

(1) LEDs C/N to SIO (LED Nos.16 to 19) light when an error occurs.

The ON/OFF status of the LED Nos. 16 to 19 are stored in the buffer memory at
address 101H. The status can be read using the PC CPU instruction which
permits checking by a sequence program.

(Section 13 gives details about processing when an error is indicated.)

(2) After any LED C/N to SIO (LED Nos. 16 to 19) is ON, they remain ON even
when the cause of the error is eliminated.

It is necessary to send a turn-off request to address 102H of the buffer memory
using the sequence program TO instruction to turn OFF the LED.

(Refer to Section 8.1)

(3) LEDs RUN to NEU (LED Nos. 0 to 4), CPU R/W (LED No.25) and PRT (LED
No. 33) light corresponding to the relevant status.

(4) LEDs C/N (LED No. 16) light in the following circumstances:

(a) When the computer link module attempts to make an illegal access while
the PC CPU is running (a write during program execution, for example).

(b) During abnormal PC CPU access.

(5) The LED initial state means the state when the computer link module READY
signal (Xn7) is ON after the power is turned, the PC CPU is reset or the mode is
switched.
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16.4 Loading and Installation

For general precautions for handling computer link modules, from unpacking to
installation, and the desirable installation environment, refer to Section 4.4 of the
User's Manual (Computer Link Function).

For details of the loading and installation of the computer module to be used, refer to
its User’'s Manual.

16.5 Self-Loopback Test

The self-loopback test function is used to check the computer link module with no
external device connected to see if its functions for data communications with an
external device or PC CPU works properly.

For details of the self-loopback test procedure, functions to be checked and
checking results, refer to Section 4.5 of the User's Manual (Computer Link
Function).

16.6 Connecting External Devices to the Computer Link Module

Precautions for connecting a printer to the RS-232C interface of the computer link
module and their connections are described in Section 4.6 of the User's Manual
(Computer Link Function).

Connect the printer cable according to either of the following sections, depending on
whether the printer can turn ON and OFF the computer link module CD signal.

(1) For a printer which can turn ON and OFF the CD signal
......................................................................... Refer to Section 4.6.2 (2) (a).

(2) For a printer which cannot turn ON and OFF the CD signal
......................................................................... Refer to Section 4.6.2 (2) (b).

To connect a printer incapable of turning ON and OFF the computer link module CD
signal, write the following sequence program (for details, refer to Section 17.2.1 (2)

(@)):

| Xﬂ7 R Fommmy CD terminal check
i} L{TOPH H10B K1 K1 disabled set

_______

(1) The RS-232C connectors of all the computer link modules with the printer functions
(A1SJ71UC24-PRF, A1SJ71C24-PRF, A2CCPUC24-PRF) described herein are a 9-pin
type.

(2) The specifications of the computer link module RS-232C interface (including the
connector and RS-232C cable specifications) to which a printer will be connected are
shown in Section 3.7 of the User's Manual (Computer Link Function).

(3) For the connection of a computer for computer linking with a dedicated protacol to the
A2CCPUC24-PRF to use the printer functions, refer to Section 4.6.3.

The specifications of the RS-422/485 interface (including the terminal block and RS-422
cable specifications) are shown in Section 3.8 of the User’s Manual (Computer Link
Function). .
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16.7 Setting the Operation Mode and Starting Operation

After the computer link module proves normal and an external device is connected
to it, the printer functions become available.

Sections 16.2 through 16.6 describe the flow of steps, from the completion of each
operation to the execution of the printer functions.

16.7.1 Loopback test

The loopback test function is to check the connection between the computer and the
computer link module as well as the communications functions by the use of
dedicated protocols 1 to 4 and a dedicated command (TT).

Before reading or writing fixed or free messages for the printer functions from or to
the computer, conduct a loopback test described in Section 4.8.1, if necessary.

16.7.2 Setting the mode

After connecting a printer or computer to the computer link module and checking the
communications functions, set (or switch) a mode so that the RS-232C interface of
the computer link module will be put in the no-protocol mode.

The available modes and their mode numbers are as shown in the table below.

Any mode can be set by the mode setting switch or by the mode switching function.
For details of the mode setting switch, refer to Section 4.2.1. After setting a mode,
reset the power to the PC CPU or the PC CPU itself, and start up the computer link
module again.

To set a mode by the mode switching function, follow Section 12, and start up the
computer link module again

Mode Setting Mode Settings A1SJ71 | A1SJ71 | A2CCPU
Switch Number RS-232C RS-422 UC24-PRF | C24-PRF | C24-PRF
0 Unusable - - -
1 Protcol 1 No-protocol - - -
2 Protcol 2 No-protocol - - -
3 Protcol 3 No-protocol - - -
4 Protcol 4 No-protocol - - -
5 No-protocol Protcol 1 (0] (0] (0]
6 No-protocol Protcol 2 - - 0]
7 No-protocol Protcol 3 - - (0]
8 No-protocol Protcol 4 - - 0
9 No-protocol No-protocol - - -
A Protcol 1 «—1—%» Protcol 1 - - -
B Protcol 2 +——  Protcol 2 Co- - -
C Protcol 3 «—1—» Proicol 3 - - -
D Protcol 4 «—T1— Protcol 4 - - -
E Unusable - - -
F For loop-back test of single module

O:Canbe set -:Cannot be set
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16.7.3 Writing values to buffer memory specific use areas and starting operation

When mode setting and restart-up of the computer link module are completed, the
printer functions can be used.

Execute the printer functions according to Section 17.

Regarding the buffer memory specific use areas of the which set values must be
changed (written) when the computer link module READY signal (Xn7) is ON (the
areas indicated by e in Sections 3.10 and 15.5), follow the procedures described in
the sections listed below:

(1) When a computer for computer linking with a dedicated protocol is also
CONNECEEA. ..ot er e e cre et e e s baneeeeenns Section 5.2.1

(2) When only a printer is connected ..........cccceovvenrereeceecenicnnnns Section 17.2.1
16.8 Maintenance and Inspection

There is no special need to inspect the computer link module alone, however, to
keep the whole system in the optimum condition, inspect it for the points- specified in
the PC CPU User’s Manual.
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17. MESSAGE PRINTING METHOD USING PRINTER FUNCTIONS

This section describes the message output method using the printer functions.

17.1 Flow of Data When the Printer Functions are Used

The following diagrams show the flow of data when registering or writing messages
from the PC CPU or computer and when sending messages from the PC CPU to the

printer.

The computer link module registers messages designated by the PC CPU or

computer as they are.

The computer link also sends out registered messages to the printer in the order in

which they are designated.

(1) When registering/reading/sending messages to the printer or testing the printer

from the PC CPU
PC CPU Computer link module
(Sequence
program) Buffer memory
Designating fixed
message | |\ lo________
gistration/ ~J Printer functi
read or test/p 1“[designation area
output(TO | | F=-===-===-1
instruction)

Wiriting/Reading /Ll—l_r ___________
fixed messages ~ Fixed message
(TO/FROM 9 Data A access area

(00 to FFH)
Registering/Readin /|J—|_r ___________
g free messages Data ~, Free

(TOFROM_ <\,—| [ {rogistator _af*’f {
0 (00H 1o FFH) - >

EEPROM
Printer processing
request ON mmmmgmmmm oo
(Yin+1)8) Printer process- !
ing completed !
{Xng) o

e~

(2) When registering/reading messages from the computer

Printer
S 2l ey R |
3 1 1
fmm = = =

Computer

PC CPU Computer link module
Buffer memory
( 'd
Printer functon |
designation area
| Fixed message |
access area
| Free messag o |
registration area {/
EEPROM

17 -1

(Dedicated protocol) Computer
" Croommant |1 puy
LR message
Response > area *
L
G oommand ]
age Fixed
message
read
Response l————-:> pi 9
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17.2 Precautions Before Programming

17.2.1

This Section gives the precautions to take before starting the programming to use a
printer function.

Reading/Writing data from/to buffer memory specific use areas

To use the printer functions, a sequence program and a computer program for
reading or writing data from or to the buffer memory are required. (A list of the buffer
memory addresses is shown in Sections 3.10 and 15.5.)

Before carrying out the following operations, read or write data from or to the buffer
memory, if necessary.

Every time the computer link module is turned ON, the default values are stored in

the buffer memory specific use areas.

Reading and Writing Operations that Need Sequence and Computer Programs

. Reference
Section

M

To change the default value set to the buffer memory specific use area of the computer link module to
communicate data with the computer using a dedicated protocol

Section 5.2.1 (2)

(2) | Toregister a fixed message from the computer Section 17.3.2
(3) | Toread afixed message out to the computer Section 17.3.3
(4) | Toregister a fixed message from the PC CPU Section 17.4.1
(5) | Toread a fixed message out to the PC CPU Section 17.4.2

()

To register a free message from the PC CPU

Section 17.4.3

(7) | Toread a free message out to the PC CPU Section 17.4.4
(8) | To conduct a printer test from the PC CPU Section 17.5°
(9) | To test registered message output from the PC CPU Section 17.6
(10) | To send a registered message from the PC CPU to the printer Section 17.7
(11) | Toread the LED ON/OFF statuses of the computer link module or turn OFF LEDs during computer linking Section 8

(12) | To read the module/signal status during computer linking Section 8

(13) | To execute the transmission control with the external device using the DC code Section 9

(14) | To execute half-duplex transmission on the RS-232C interface of the computer link module Section 10

(1) Precautions on reading/writing the buffer memory specific use areas
(a) The buffer is not backed up by a battery.

All data in buffer memory is reset to the default values when power is
turned ON, when the PC CPU is reset, or when the mode is switched.
Data changed from the default values must be written whenever any of
these events takes place.

(b) Data can be written to the specific use area (100H to 11FH, 800H to DFFH)
excluding the mode switching area only by using a TO instruction in a
sequence program.

(c) Once the printer functions are used, the areas at buffer memory addresses
800H to DFFH become specific use areas exclusively for the functions.
(They are user free areas when the computer link module is first turned
ON.)
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(d) For reading or writing fixed messages from or to the computer with a
dedicated protocol or for reading or writing data from or to the PC CPU,
refer to Section 5.2.1 of the User's Manual (Compute Link Function).

(2) Reading or writing data from or to the buffer memory specific use areas

For reading or writing data from or to the buffer memory specific use areas in
the computer link module in order to utilize the printer functions, proper
sequence programs must be written according to the following.

Examples of programs for reading or writing data from or to the buffer memory
specific use areas for the printer functions are shown in the sections from 17.4.

(a) RS-232C CD terminal check setting area (address: 10BH)

e When an external device is connected to the RS-232C interface of the
computer link module, the setting described in Section 4.6.2 must be
made.

¢ When the computer link module is first turned ON, CD terminal check
enables is set. '

o To select CD terminal check disabled, write "1" to the address after the
computer link module is turned ON.

SETTING METHOD |

b15 to b1 bo
Buffer memory address - 10BH | | (Default: 0)

— —— _—
Ignored T— Write O or 1.

[ 0: Signal status checked (Present)
1: Signal status not checked (Absent)

The following is an example of a program for changing the default value of
the RS-232C CD terminal check setting area. ’

If necessary, write it to the sequence program.

in this examples, the computer link module I/O signals viewed from the PC
CPU are 80H to 9FH.

| e |
| | | {T0P|H8|H1OB|K1|K1)—|

For the operation of the computer link module in response to the CD signal when the RS-232C
CD terminal check setting is made, refer to Section 4.6.2.
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(b) Printer function designation area (address: 800H)

¢ This area is used to designate which of the printer functions will be used from

the PC CPU.
o To use a printer function, write the number between "1" and "5" which
corresponds to the function. :

SETTING METHOD

b15 to b8 b7 to bo
Buffer memory address 800H | I (Default: 0)

T L

Ignored

Write any from 1 to 5.
0: Printer function not designated
1: Message registration
2: Message read
3: Message output
4: Test output of a registered message
5: Printer test

(c) Printer function error storage area (address: 801H)

« If an error arises from the execution of a printer function requested by the
PC CPU, the computer link module stores its error code in the printer
function error storage area.

(The error codes of errors related to the reading or writing of fixed
messages in response to requests from the computer will not be stored.)

¢ When more than one error occurs, the computer link module stores the
error code of the first error.an error code is stored in the printer function
error storage area, write "0" to buffer memory address 801H from the PC
CPU. (If an error code exists, the printer functions cannot operate.)

o After a PC CPU-requested printer function is executed, read the
execution result from buffer memory address 801H.

¢ Refer to Section 18.1 for printer function error codes.

READING METHOD

b15 to b1
Buffer memory address 801H I | (Defauit: 0)

Error codes are stored.
[ 0 :Execution normally completed
Other than 0 :Execution error (Refer to Section 18.1.)
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(d) Output status storage area (address: 802H)

o While a message is being sent to the printer by request from the PC
CPU, the computer link module stores the number of the message sent
in the output status storage area.

"0" will be stored after all messages are sent.

¢ To check the number of the message being sent, read the data from
buffer memory address 802H.

READING METHOD

b15 to b1
Buffer memory address 802H ) | (Default: 0)

The numbers of the messages being sent are stored.
oH : Output completed or left undone
0001H to 0190H : Number of fixed message being sent (1 to 400)
8001H to 801FH : Number of free message being sent (1 to 31)
(Free message numbers are stored as 8000H
and each message number.)

POINTI

The number stored in the area will be cleared by turning ON the printer
processing completed signal (Xn8).

(e) Schedule area (addresses: 820H to 887H)

These areas are used to designate the output message number
designation positions, the number of messages sent to the printer, and the
output numbers.

1) CR/LF output designation area (address: 820H)
¢ When sending messages, which do not include a CR (code: 0DH)
and an LF (code: 0AH), to the printer, this area is used to set whether
the CR and the LF should be transmitted from the computer link
module.
¢ To send the CR and the LF, write "1" to buffer memory address 820H
before sending a message to the printer.

e When CR and LF output is set, the computer link module sends them
after it transmits 80 characters of message which does not include
the codes (or transmits two or more messages in sequence).

» For preparation of messages, refer to Section 17.2.4.

* Only messages including the CR and the LF can be transmitted
whether CR and LF output is designated in the CR/LF output
designation area or not.

SETTING METHOD

b15 to bl boO
Buffer memory address 820H | I (Defauit: 0)

S— s
Ignored t——-— Write O or 1.

[ 0: No output
1: Output
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2) Output pointer designation area (address: 821H)

o For the purpose of sending messages to the printer in order of
designation in the output number designation area (addresses: 823H
to 887H), this area is used to designate the location of the output
number designation area storing the number of the message to be
transmitted first. (The number at the first output number designation
area (address: 823H) is "0".)

» Before sending messages to the printer, write a number between "0"
and "99" to buffer memory address 821H.

SETTING METHOD

b15 to b0
Buffer memory address 821H | (Default: 0)

Write 0 to 99.

3) Output quantity designation area (address: 822H)

e For the purpose of sending messages to the printer in order of
designation in the output number designation area (addresses: 823H
to 887H), this area is used to set the quantity of messages to be
transmitted from the area designated in the output pointer designation
area (address: 821H).

¢ Before sending messages to the printer, write a number between "1"
and "100" to bufter memory address 822H.

SETTING METHOD |

b15 to b0
Buffer memory address 822H [ I (Default: 0)

? Write 1 to 100.
e The set value is the number of
continuous outputs.
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4) Output number designation area (addresses: 823H to 887H)
¢ These area is used to designate the numbers of messages to be sent
to the printer in order of output.

e The computer link module transmits all messages designated in the
output quantity designation area (address: 822H) from the area
selected in the output pointer designation area (address: 821H) in the
order set in this area.

¢ Before sending messages, write message numbers between "0001H"

and "0190H" and between "8001H" and "801FH" to buffer memory
addresses 823H to 887H.

SETTING METHOD

g23H 10 L i
Buffer memory address to [ I

887H T
Write the message number to be output.

0001H to 0190H: Fixed message number (1 to 400)

8001H to 801FH: Free message number (1 to 31)
(Designate free message numbers as 8000H
and each message number.)

The foliowing is an example of designation in the schedule area to send the messages
designated at addresses 82DH to 831H (11th to 15th) in the output number designation area
without CR and LF output (Section 17.7 (2) (b) shows an explanatory diagram):

CR/LF output designation area (address: 820H).............. 0

Output pointer designation area (address: 821H)............ 10

Output quantity designation area (address: 822H).......... 5

Output number designation area..........c.coccovnervnnnenenee Random message number to
(addresses: 82DH to 831H) each address

(f) Fixed message access area (addresses: 8A0H to 8CSH)

A fixed message is written to or read from this area in registering or reading
it from the PC CPU.

1) Message data length designation area (address: 8A0H)
o When registering a fixed message in the fixed message registration
data storage area (addresses: 8A2H to 8CSH), write the number of
characters comprising it ("1" to "80") to this area.

o Fixed messages can be read without writing them to this area.

SETTING METHOD

b15 to bo
Buffer memory address 8AOH I (Default: 0)

Write the number of characters of the fixed message to
be registered.
[ 1 to 80: Number of characters
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2) Message number designation area (address: 8A1H)

o When registering a fixed message in the fixed message registration
data storage area (addresses: 8A2H to 8C9H), write the
corresponding message number between "0001H" and "0190H" (1 to
400) to this area.

e To read a fixed message, write the corresponding message number
between "0001H" and "0190H" (1 to 400) to this area.

SETTING METHOD
Buffer memory address 8A1H [ l (Default: 0)
L— Write the message number of the message to be
registered/read.
[ 0001H to 0190H: Fixed message number (1 to 400)
3) Fixed message registration data storage area (addresses: 8A2H to

8C9H)

¢ A fixed message should be registered with less than 80 characters.

o Fixed messages can be read without writing them to this area.

SETTING METHOD _
b15 to b8 b7 to bo
T N
8A2H 2nd character !  1stcharacter
8A3H 4th character : 3rd character
- : % Wirite the characters of the message to be
Buffer memory address registered in order of output.
o % % {(Up to 80 characters)
ACOH | goth character | 79th character
L 4
POINT|

A registered message will be sent to the printer, as shown in the above figure.

The following is an example of designation in the fixed message access area when registering a
18-character-long fixed message as message No. 2:

e Message data length designation area..............coeueueee 18
(address: 8AOH)

® Message number designation area (address: 8A1H)... 2

® Fixed message registration data storage area.............. Character string of the message to be
(addresses: 8A2H to 8COH) registered
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(g) Free message registration area (addresses: 800H to DF6H)

A free message is written to or read from this area in registering or reading
it from the PC CPU. (Free messages cannot be registered or read from the
computer.)

1) Message data length designation area (address: 900H etc.)

* When registering a free message in a proper free message area
(addresses: 901H to 928H, etc.), write the number of character
comprising it ("1" to "80") to this area.

¢ To read a free message, designate the address of the area where it is
registered.

» The message data length designation area and the free message
area in the free message registration area allocated to each free
message number are shown at the end of Section 15.

SETTING METHOD

b15 to b0

Buffer memory address 900H I | (Default: 0)
(When message number is 1)

Write the number of characters of the free message to
be registered.
[ 1 to 80: Number of characters

2) Free message area (addresses: 901H to 928H, etc.)
¢ As a free message to be registered, write one consisting of the
designated number of characters (less than 80 half-size characters)
in the corresponding message data length designation area (address:
900H etc.).

+ To read a free message, designate the address of the area where it is
registered.

o The message data length designation area and the free message
area in the free message registration area allocated to each free
message number are shown at the end of Section 15. '

SETTING METHOD

bi1s to b8 b7 to b0
901H 2nd character

1st character

902H 4th character 3rd character

T
1
1
|
]
. > Write the characters of the message to be
Buffer memory address registered in order of output.

(When message numberis 1) to L (Up to 80 characters)

A4
b 3]
AY

928H | 80th character | 79th character

POINT l

A registered message will be sent to the printer, as shown in the above figure.
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The following is an example of designation in the free message registration area when

registering a 18-character-long free message as message No. 2. The message number is
managed by the registration area.

MELSEC-A

Message data length designation area....... 18

(address: 929H)

Free message area...........ccecoveerevcereeenennns Character string of the message to be registered
(addresses: 92AH to 951H)

(h) Areas for changing the RS-232C communications mode

RS-232C communications mode setting area (address: 10FH)
Simultaneous send priority/non-priority setting area  (address: 110H)

Send method setting area when transmission is resumed
(address: 111H)
e When an external device is connected to the RS-232C interface of the
computer link module, the full-duplex transmission with the external
device is possible when the computer link module is started up.

¢ To perform half-duplex transmission, change the default values according
to Section 10 when the computer link module is started up.

Areas for changing the transmission control mode with the external device

Transmission control specification area (address: 11AH)
DC1/DC3 control code specification area (address: 11BH)
DC2/DC4 control code specification area (address: 11CH)
e When the computer link module is started up, DTR/DSR control for the
external device is executed only at the RS-232C interface.

e To execute DC code control at the RS-232C and RS-422 interfaces,
change the default settings according to Section 9 when the computer
link module is started up. :

¢ The setting is valid for communications using a protocol through the RS-
~ 422 interface.
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(3) Program example to change the default values in buffer memory specific use
areas .

The following is a program example to change the default values in the buffer
memory specific use areas.

Incorporate necessary programs only.

In this example, the computer link module /O signals are 80H to 9FH which are

handled by the PC CPU.
SETTING METHOD | {Computer link module 1/O signals: 80H to 9FH)
X87
1} {TOP | He [H10B| K1 | KI |— TosetCD terminal check disabled

Write "1" (CD terminal check disabled) to buffer memory
address 10BH.

E i | Tosetthe RS-232C interface communications mode (for half-

i 1 | duplex transmission).

E ' | Write a proper value according to Section 10.

L_] _______________________________________ J

; ' | To designate the transmission control method

! i | Write a proper value according to Section 9.

e T !
message
registration

command X87
| |
1T 1T

To register a fixed message
Write a fixed message according to Section 17.4.1.

Free
message
registration
comnlaland ?(|87

LR} 1T

To register a fixed message
Write a free message according to Section 17.4.3.

(]
command ?(.87 I 1 | Toread a fixed message

1

t i E To read a free message

i | Printer test

1 | Registered message test output

Message output to printer
Read or write messages according to Sections 17.4.2, 17.4.4
and 17.5 through 17.7.

{]
command X87

It [ LT L LR L LT EREE 1
1 1

To read ON/OFF states of LEDs, writing LED turn-OFF
To read signal states and switch settings
Read or write the states and settings according to Section 8.
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17.2.2 Message output timing

The following example explains the timing when registration number 15 of a fixed
message and registration number 1 of a free message are output.

f EEPROM \

Fixed message

registration
n?:gmber 15 ™
General-purpose

Buffer memory Erlsntze:; ggth an

(2) no-
Free message interface
registration
number 1

(1) message is output to the printer
and then (2).

@ \/
><’ Message output

3

Printer processin%(
completed signal Xn8

Computer link module
PC CPU J

Printer processing Vud
request signal Y(n+1)8
8]

0 processing

Sequence
program

Printer function \

designation area

800H Message output designation

Schedule area

820H 0000H ¢— CRI/LF not designated.

821H 0000H ¢— Output from the head

822H 0002H [¢— Two outputs

823H 000FH ¢— Fixed message registration number 15
824H 8001H 4— Free message registration number 1

o /
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(1) Write a message output (03H) in buffer 800H with a sequence program, and set
each item of a schedule area.

After writing to the buffer, use a sequence program to turn ON the printer
processing request signal (Y(n+1)8).

(2) When the printer processing request signal (Y(n+1)8) goes ON, messages are
output in the order set by the computer link module at the schedule area. After
outputting is completed, the computer link module turns ON the printer
processing completed signal (Xn8).

(3) After the printer function has turned ON the printer processing completed signal
(Xn8), turn OFF the printer processing request signal (Y(n+1)8) with a sequence

program.

17-13



17. MESSAGE PRINTING METHOD S e " = AT T | R | B
USING PRINTER FUNCTIONS [-nzu = = S
MELSEC-A

17.2.3 Method of detecting a printer function error

When outputting messages to the printer, if (a) an error occurs, or (b) the printer is
not connected, the printer processing completed signal (Xn8) will not go ON.

Therefore, it is necessary to do a time-out check using a sequence program.

Error occurs.

><,0utput to the printer

Printer processing
completed signal (Xn8)

Computer link module

PC CPU

Printer processing
request signal (Y(n+1)8)

Write data to the printer

function designation and
schedule areas. Time-out check processing

A
N

A time-out check is done using
a sequence program.

After the printer processing request signal (Y(n+1)8) goes ON, continue the time-out
check until the printer processing completed signal (Xn8) is turned ON.

If an error occurs when a message is being output, the printer processing reqhest
signal (Y(n+1)8) goes OFF.

To detect a printer error, add a sequence program as shown below.

{Computer link module 1/0 signals: 20H to 3FH)

Set data in the printer function
designation and related areas.

[ 1 Request
} SET Printer processing request signal Y38 is turned ON.
Y38 Kn
- To A time-out check starts.
Y28 X27
— RST Printer processing request signal Y38 is turned OFF.
To [ When requested processing is completed, the printer
— _ 'r"OMP| H2 |H8°1 ' Do I K1 l‘ function error storage area is read to check.

—[ <> | DO | Ko HTOPI H2 |H801| Do | K1 I— If an error code is stored, it will be cleared.

POINT I

Set the time-out period according to the printer specifications and the number
of characters to be sent.
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17.2.4 Precautions when using a printer function

(1) Dealing with an error while a printer function is used

Even if the printer processing request signal (Y(n+1)8) is turned ON, the printer
processing completed signal (Xn8) may not be turned ON because of an error.
In such a case, carry out the following operations on the PC CPU:

(a) Perform a time-out check described in Section 17.2.3 to detect the existing
error.

(b} When the printer processing completed signal (Xn8) is ON or a time-out
error occurs, read the printer function error storage area (address: 801H) in
the buffer memory to check whether it stores an error code.

(¢} If an error code is stored, turn OFF the printer processing request signal
(Y(n+1)8), then write "0" to the printer function error storage area.

(2) Number of fixed message registration times

More than 100,000 fixed messages cannot be written to EEPROM.
(3) Preparing messages to be registered

(a) How to prepare messages
o A message can be 1 to 80 characters long (1 to 80 bytes).
o |f necessary, insert the control codes for printing (CR (code: ODH), LF

(code: 0AH), etc.) in the message in the code understandable for the
printer connected.

(b) Message output

¢ Of the fixed messages (up to 400) or free messages (up to 31) registered
by the user with the computer link module, one to 100 can be sent at a
time. Or, two or more messages can be printed out on a line on a sheet
of paper. Combine messages according to the number of characters the
printer connected can print out on a line.
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(¢) CR and LF output control

e When sending a message without the CR and the LF (or sending more
than one message continuously), whether the codes should be sent from
the computer link module after sending the 80 characters of the message
can be set in the CR/LF output designation area (address: 820H) in the
buffer memory. (Refer to Section 17.2.1 (2) (e).)

¢ The CR and LF code output cannot be set in the CR/LF output
designation area if a message is more than 80 characters long, including
the control codes for printing. _
When a message is less than 80 characters long (80 bytes), add the
required number of SPs (code: 20H) to the end of the message to make
it 80 characters long.

* If CR/LF output is set when sending a message without the CR and
the LF (or sending more than one message continuously), the codes
will be sent after the 80 characters of the message are all sent.

¢ When CR/LF output is not set in the CR/LF output designation area, it is
advisable to prepare a message or combine messages, including the

control codes for printing, so that they can be printed out on a line on a

sheet of paper.

(4) Precautions for using the computer link function

The A2CCPUC24-PRF can use the RS-232C interface for the printer functions
and the RS-422 interface for the computer link function.

For precautions for using the computer link function, refer to Section 5.2 of the
User's Manual (Computer Link Function).

IMPORTANT

When using the contents of buffer memory by registering them to a EEPROM
in a module, do not switch off the power of the station where the module is
mounted, or reset the PC CPU.

If the power is switched off at the station where the module is mounted or the
PC CPU is reset, the contents of the data in the EEPROM will become
indefinite, requiring the data to be registered to the EEPROM again. The
module may also fail or malfunction.
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17.3 Registering/Reading Fixed Messages from the Computer

In this section, a control protocol in format 1 is taken as a designation example to
describe what must be designated for registering or reading fixed messages from
the computer by the use of a dedicated protocol for the computer link function.

17.3.1 Commands and their functions

Command Number of Status of PC CPU
Item Sym- Processing Contents Polnts During During RUN
Y Ascll Processed per Writ Writ
bol Communication| STOP e e
Enabled | Disabled
Message registration Cl |43H, 49H | Registration of fixed message data | 40 words o o] o
Message read CJ | 43H, 4AH | Read of fixed message data 40 words (o) 0o o
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17.3.2 Method of registering fixed messages

This section quotes a control protocol example to describe the method of registering
fixed messages using a Cl command.

[Control protocol] The protocol shown below is in control format 1.
To register fixed messages in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Registration conditions)
1) The message "PLC-MODELS" is to be registered as message No. 100.

(A byte uses two characters. Two digits
Cl (ACPU common command) (hexadecimal) represent one-byte data.)

*St. No. = Station number

L U L T 1 T AL A L UL L B T
E| St. | PC |Com-|Message| Registration | Number of Registered message data Sum
(Data name) [N No. | No. fmand|waittme|  number characters (Number of bytes x 2 characters) check

Q (4 characters) |(2 characters) code

o P HL H:LHLH:LHLH HILIHILIHILHIL H 1L
1{ o |oi1ioio| 0! A 4C|4:3|2,5/4.0) 4 444 4/C|5!3| 315
Y P A MG

Computer

;0T
5Tl
S—or-
;"'ﬂl-

anl94r 3%l 325 9414

|
}
]
0)
30H | 30K 4

(Example)

>
R~ ———

(Data name) Character area C

— A I
——
A

Computer link module

(Example)

Designate each byte code to be registered in two
hexadecimal, ASCI| character codes.
(Example) To send the P code (50H)

Set 50H as "5" (35H) and "0" (30H).

Designate the total number of bytes of the message data to be

registered in two hexadecimal, ASCII character codes.

(Example) In the above case To register 10-byte message data,
set "0" (30H) and "A" (41H).

Designate the registration number of the following fixed message in four hexadecimal,
ASCII character codes.

POINTS
(1) The designated range of or registration number and the number of
characters must satisfy the following conditions.
¢ 1 < registration number < 400 ..... (Set at "0001" to "0400".)
¢ 1 < number of characters < 80 .... (Set at "01" to "50".)
(2) For the description of the error codes when the computer link module

responds with an NAK code and corrective action against them, refer to
Section 18.1.

(3) For the preparation of messages, refer to Section 17.2.4.
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17.3.3 Method of reading fixed messages

This section quotes a control protocol example to describe how to read fixed
messages using a CJ command.

[Control protocol] The protocol shown below is in control format 1.
To read fixed messages in control format 2, 3 or 4, use the protocol described in
Section 5.4.3, 5.4.4 or 5.4.5 as well as by reference to the protocol in this section.

(Reading condition)
1) Registered message No. 100 is to be read.

CJ (ACPU common command)

*St. No. = Station number

T T T 1 T T 1 T T T
E| St { PC ComJ Mes- Read Sum Al 8t. | PC
(Data name)|N|No.[No. [mand sage | number [check Ci{No.|No.
Q tvim (4 characters)| code (One byte uses two characters. K
Computer me Two digits (hexadecimal) represent one-byte data.) .
HILHIL L lololHiL ML
(Example) | |O:ORFIC) 0 10:1:0,016,A |00 F
o S : I A e Y R Y T —
(Data name) —> Message data of the read number Sum
Character area A (160 characters are fixed.)
Computer link module L—X—‘J
(Example)

Character area B

Eighty bytes, or 160 ASCII character codes,
including the registered message, are read.

The total number of bytes of the registered message data is
expressed in two hexadecimal, ASCIl character codes.

Designate the registration number of the fixed message to be read in four
hexadecimal, ASCII character codes.

POINTS I

(1) The designated range of the read number must satisfy the following
condition:

¢ 1 < registration number < 400 ..... (Set at "0001" to "0400".)

(2) Eighty-byte (160-character) message data consisting of the registered
message and the added characters (undefined characters) will be read.

(3) For the description of the error codes when the computer link module
responds with an NAK code and corrective action against them, refer to
Section 18.1.
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17.4 Registering/Reading Messages from the PC CPU

Frinter function

AITIUC24 | A1§7iw2_4 - 515:]71024-

AISCPU | A2CCPU { A2CCPU
C24-R2 C24 C24-PRF
e

MELSEC-A

This section describes how to register or read messages from the PC CPU, and the

sequence programs for these operations.

17.4.1 Method of registering fixed messages

This section describes how to register fixed messages in EEPROM from the PC
CPU through the fixed message access area.

PC CPU Computer link module
Buffer memory
(Fixed message access area) EEPROM
Writing a fixed
message etc. 8AOH | Message data length designation area
TO > 8A1H | Message number designation area Message data length
instruction L e | E 4 S
8A2H i i i Fixed message of
o Fixed message registration  istrati l\?
registration No. n
8COH data storage area g
Printer processing
request ON
(Y(n+1)8)
(Example) Fixed message access area EEPROM
e —— PPt . 8
DO 8 8AOH 8 Message datalength.. - -~ | 42H(B), 41H(A)
D1 8A1H 1 Message number .-~ 44H(D), 43H(C)
D2 | 42H(B), 41H(A) 8A2H | 42H(B), 41H(A) | 46H(F), 45H(E)| | Area for fixed

D3 [44H(D), 43H(C)

D4 | 46H(F), 45H(E)

D5 [48H(H), 47H(G)

Printer function designation area

(address: 800H)

Printer function error storage area

(address: 801H)

Fixed message access area
(addresses: 8AOH to 8COH)

Reading/Writing messages
from/to buffer memory above

Writing witha 8A3H
TO instruction 8A4H

44H(D), 43H(C)

46H(F), 45H(E)

1 |48H(H), 47H(G)

Writing when
(Yine1))8 is
turned ON

48H(H), 47H(G)

(1) Procedure for registering fixed messages

message No. 1

The following is the procedure for registering fixed messages from the PC CPU:

>< # 1{Message registration)

/

oH X

«_00H to FFH

X\_g

N\
Message etc. \

T0
instructio

Printer processing request signal

(Y(n+1)8)

Printer processing completed

signal (Xn8)

Writing a

message to

EEPROM/ FROM
instructio

TO
instructio

FROM
instructio
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(2) Program for registering fixed messages

The format of the basic sequence program for registering fixed messages from
the PC CPU and a program example are shown below:

(a) Basic sequence program format

For details, refer to the Programming Manual (Common Instructions).

Registration
command
X[] Xn7
A — [ToP| nt |HBoo| k1 | k1
Setting message data length
Setting message number
Setting fixed message
[ToP| nt |HAs0] s | n3 H
ISET| Yn+1)8 }-‘
Yn+1)8 Ky
— <Tx >
Xn8 Xn7
By —{RsT| Y18
] r
— lrrowp| n1 |Heo1| D | k1 H
{ < [ D [ ko HToP| nt [Hsot| ko | k1 4

POINTS |

(1) To designate the message data length (the number of characters) and the
message number (registration number), the following conditions must be
met:
¢ 1 < message data length < 80
* 1 < message number < 400

(2) For the preparation of messages, refer to Section 17.2.4.
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(b) Programming example

Program for registering a fixed message when computer link module 1/0O
signals are allocated to 20H to 3FH

1) Example of registering * ~ " ~ CrL¢" as fixed message No. 16

Com-
mand X27
— — | {TOP[ H2 IHBOOI K1 I K1 I— Message registration is designated.
{MOVPI K20| Do l— The message data length is stored in DO.
IIMOVPI K16] D1 '_ The number of the message to be registered is stored
inD1.
lrwovelzo2] 2 | ke |H
The message data is stored in D2 to D11.
IMovP[Hoood D11 |
rTOP| H2 IHBAOI DO [ K12 I__ The message is written in the fixed message access
L area.
SET Registration is directed.
Y38 K5
I : <70 >
X28 X27 '
— {RsT| vas |H
TO i
[o An error occurs when the value of D13 is not 0.
— |rp'°MP| H2 |H8°1| D13| K1 l— Take corrective action according to Section 18.1.
H < [p13] ko Hop| Ha [Heot| ko | k1 |

In the above example, the message is registered by the use of the control codes for the
connected printer shown below:

e ForCR,LF ........... ODH, 0AH_
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2) Example of registering "ABCDEFGH" as fixed message No. 1 and
"lJKLMNOP CrL¢" as fixed message No.2

Command
I PLS
MO MI M2 M3
{ Al Pdi }{
MiI  X27 X28
— — —3F | 70 | H2 [Heoo| K1 |

SET

E;E

:

A
paN

Message registration is designated.

The message data length is stored in DO.

A imov| ks | D

(=3

1 T =TT T

The number of the message to be
registered is stored in D1.

{Mov| k1 | D1

{asc|aBcDEFGH| D2 |- The message datais stored in D2 to DS.

The message is written in the fixed
message access area.

SET Registration is directed.

| 70 | Ha [Hano| Do | ke

:

Registering SET

message
No. 1

RST
M2 K5

— | <To
X28 X27 M2

o [ER ST

To
— IrRoM| H2 [HBo1| D20| K1

Y

d

An error occurs when the value of D20 is
not 0.

Take corrective action according to
Section 18.1.

1 T

H < [D20] ko | T0 | H2 [H8o1] Ko | Ki

3
o

ET

RST

H E MOVI K1OI D10 The message data length is stored in D10.

e

The number of the message to be
registered is stored in D11.

| AsC|UKLMNOP | D12 | The message data s stored in D12 to D16.

{mov| k2 | D11 H

{Mov]Hvon] D16 |—

[ To l H2 |H8A0| D10| K7 I__ The message is written in the fixed
' message access area.

SET| Y38 Registration is directed.
Registering -

No. 2

— |
TL‘ ) An error occurs when the value of D21 is
] IFrom| H2 [Heo1] p21| K1 H noto.
Take corrective action according to
Ko , K1 l— Section 18.1.

RST

H < [p21] ko [ T0 | H2 [HBo1

:
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"17.4.2 Method of reading fixed messages

This section describes how to read fixed messages from EEPROM into the PC CPU
through the fixed message access area.

PC CPU Computer link module
Buffer memory
(Fixed message access area) EEPROM
Writing a message
number N BAOH | Message data length designation area
TO l 8A1H | Message number designation area Message data length
instrueton | 4 7 [ et
8/-:§H Fixed message registration Fixed message of
registration No. n
8COH data storage area An 80-byts g
fixed
Printer processing » message
request ON is read.
(Y(n+1)8)
Reading a fixed
message etc.
FROM
instruction
Ex
(Example) Fixed message access area EEPROM
po[ 8 | eaoH 8 Message data length 8 h
8A1H 1 Message number’_,—" 42H(B), 41H(A)
D2 | 42H(B), 41H(A) 8A2H | 42H(B), 41H(A) | ) 44H(D), 43H(C)
D3 |44H(D), 43H(C) | Reading with gA3H |44H(D), 43H(C)| |Messagedata | 46H(F), 45H(E)| | Area for fixed
D4 [46H(F), 45H(E) ;::lzt“i’(', . BA4H [46H(F), 45H(E) | | (80 bytes) 48H(H), 47H(G)| | Message No. 1
DS |48H(H), 47H(G) 8A5H [48H(H), 47H(G)| | _..-----""7"
T B Reading when
8/::H the (Yin+1))8 is
8COH JumedON. .- ~

(1)} Procedure for reading fixed messages
The following is the procedure for reading fixed messages out into the PC CPU:

Printer function designation area - -
(address: 800H) }( A 2 Message registration)

Printer function error storage area F OOH to FFH
(address: 801H) / O0H >< \\ 00H to FFH >< A\ -
Message data length designation \ i m2 T
area (address: 8AOH) >§/7 I \\ -
Message number designation area ( T
(address: 8A1H) %/' nt // ) X/ n2 / /)
Fixed message registration data Message
storage area >< ;7 { \/ Message No. n1 / No.n2 . _
ddi : 8A2H to 8C9H

(addressas ° ) Reading a _ Reading a

message from message from
Reading/Writing messages from/to Tl EEPRON/ FROM TO EEPROM/ FRO
buffer memory above instruction instructio instruction instructio o
Printer processing request signal /

(Y(n+1)8) N e

Printer processing completed signal
(Xn8) e
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(2) Program for reading fixed messages

The format of the basic sequence program for reading fixed messages out into
the PC CPU and a program example are shown below:

(a) Basic sequence program format

For details, refer to the Programming Manual (Common Instructions).

Read
command
_?I([ ] X:[ﬂ J[ Top L ni JH 80 0| K2 | Ki ]__ gr (ergfassage read) is written in the printer function designation
% TOP I ni IHSMI s ] K1 I_ The number of the message to be read is written in the
message number designation area.
{ SET I Yin+1)8 [—- The printer processing request signal is turned ON.
Yn+1)8 Ky .
F < Tx >
Xn8 Xn7
— | 1= % RST l Y(n:+1)8 I—— The printer processing request signal is turned OFF.
Tx I When reading the message from EEPROM is completed, the
R printer function error storage area is read to check the resuit
—| FRowP| n1 [HBo1] D1 | K1 | prine et ag
*D1 is the register for storing the read error code.
-| <> | D I Ko HTOP ] ni !H801 | KO L K1 '— If an error code is stored, it is cleared.
When massage reading is normally 6ompleted, the read
mi Xn7 -nm SET l m1 |_ enabled flag Is turned ON.
After the message is normally read, the message data length
Lk [rroMP] n1 [H8AO] D2 [ K1 | is read.
*D2is the register for storing the read message data length.
J] /P ] D2 l K2 I D2 1— The number of words of the message to be read with a_
FROM instruction is calculated from the message data
] length. (The message data length is expressed in bytes.)
L "’Pi D2 ] D241 ] Z —I_‘ *D2+1 is the register following the above D2.
{FP\OMPl nl |H8A2| D3 | Koz l—— The registered message is read.
*D3 is the head register for storing the read message data.
{RsT[ m1

POINTS I

(1) Designate the message number (registration number) between 1 and 400.

(2) An 80-byte fixed message consisting of the registered message and the
added characters (undefined characters) will be read from EEPROM into
the fixed message access area.
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(b) Programming example

Program for reading a fixed message when computer link module 1/0
signals are allocated to 20H to 3FH.

Com-
mgr:d X27
— —} {70P | H2 [HBoo| K2 | K1 | Message read is designated.
{TOP] H2 ,H8A1] K16l K1 |—— The message number (16) is designated.
vas | SET | YazaK5 H Reading is directed.
I <T0 >
X28 Xz27
—{ RsT| vas |
_.{ro ["DOMP| H2 |H801| 015] F}_ An error occurs when the value of D15 is not 0.
il Take corrective action according to Section 18.1.
H < |D15] Ko |{TOP| H2 |HBot| ko | ki M
. I I SET] Mo [
— [rroMP| H2 [H8Ao| DO | K1 The message data length is read.
1
| P Dol k2] Do H
;1+ P LDO ! D1 I Z I__ l‘:lecur::tr::er of words of the message to be read is
I’FP.OMPl H2 ]HBAZI D2 | Koz }_ The registered fixed message is read into D2 to Dn.
IRST| Mo [
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17.4.3 Method of registering free messages

This section describes how to register free messages from the PC CPU into the free
message registration area.

PC CPU Computer link module
Buffer memory
) (Free message registration area)
Writing a free -
message etc. S00H | Message data length designation area |
901H Registra-
TO l r\> to Free message area tion No. 1
instruction A
wh | o 928H
mese:agzggaraea:i? 920H | Message data length designation area
registration No. 1 92AH Free message area Registra-
to tion No. 2
i e .J:
DCDH Free message area
DCEH | Message data length designation area
DCFH Registra-
to Free message area tion
No. 31
DF6H
(Example) Free message registration area
(in the case of area of registration No. 1)
Do 8 AR 9_0_ o_l-; 8 Message data length
D1 | 42H(B), 41H(A) 901H | 42H(B), 41H(A)
D2 | 44H(D), 43H(C) Wri!ing witt) a 902H [44H(D), 43H(C) Message data
D3 | 46H(F), 45H(E) TO instruction 903H | 46H(F), 45H(E)
D4 | 48H(H), 47H(G) L 904H |48H(H), 47H(G)
905H
to
928H

(1) Procedure for registering free messages

To register a free message from the PC CPU, designate the address of the
buffer memory free message registration area, and write the message data
length and the message.

Free message registration area

(addresses: S900H to DF6H) . Message etc.

X,

>< ’ Message etc.

TO
instruction

Wiriting a message to free message
registration area above

Printer processing request signal
(Y(n+1)8)

\/\
/’\/

Printer processing completed signal o
{Xn8)
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(2) Program for registering free messages

The format of the basic sequence program for registering free messages from
the PC CPU and an program example are shown below:

(a) Basic sequence program format
For details, refer to the Programming Manual (Common Instructions).

Registration
command
X[] Xn7 Yp1)8
___I | {1 L
oA Setting message data length
Setting free message

I n3 '__ A message to be registered is written in the free

Top ’ ni I n2 , S message registration area.
POINTS
(1) Designate the message data length (the number of characters) between 1
and 80.

(2) For the preparation of messages, refer to Section 17.2.4.

(3) More than one free message can be registered at a time. In such a case,
however, a PC CPU device for storing free messages, which has a
capacity of 41 words x the number of messages to be registered, is
required.

(4) Register free messages when the printer processing request signal
(Y(n+1)8) is OFF.
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(b) Programming example
Program for registering a free message when computer link module /O
signals are allocated to 20H to 3FH

o Example of registering "ABCDEFGH" as free message No. 1 and
"IJKLMNOP Rl as free message No. 2

Command

i —{ seT | Mo

The message data length of message No. 1 is stored
in DO.

H [ MovP | K8 | Do
——{ Asc | ABCDEFGH | D1
—— movp | Kio | D41
1 asc | wukwmnop [ D42
———{mMovp |  HoDoA | D46

—{ Top | H2 | Hwo | Do [ ka7

Free message No. 1 is stored in D1 to D4.

The message data length of message No. 2 is stored
in D41.

Free message No. 2 is stored ih D42 to D46.

The messages are written in the free message
registration area.

T T T T T T T T

{ RsT | MO
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17.44 Method of reading free messages

This section describes how to read free messages from the free message
registration area into the PC CPU.

PC CPU Computer link module
Buffer memory
(Free message registration area)
Reading a free o
message efc. 900H | Message data length designation area |
901H : Registra-
FROM to [ Free message area tion No. 1
instruction .
wh Sinaa b 928H
en reading a free A
message fror?l area 929H | Message data length designation area |
of registration No. 1 92AH Free message area Registra-
to tion No. 2
DCDH Free message area
DCEH | Message data length designation area | .
DCFH T Registra-
tion
to Free message area No. 31
DFeH
(Example) Free message registration area
(in the case of area of registration No. 1)
Do 8 T 9_ ()_(;I:I_ 8 Message data length
D1 42H(B), 41H(A) 901H | 42H(B), 41H(A)
D2 | 44H(D), 43H(C) Reading withg 902H {44H(D), 43H(C) Message data
D3 | 46H(F), 45H(E) FROM instruction 903H | 46H(F), 45H(E)
D4 | 48H(H), 47H(G) ) 904H |48H(H), 47H(G)
905H
to
928H
(1) Procedure for reading free messages
To read a free message into the PC CPU, designate the address of the buffer
memory free message registration area, and read the message data length and
" the message.
Free message registration area
(addresses: 900H to DFEH) >< Message etc. ><, Message etc.

Reading a message from free
message registration above

FROM
instruction

Printer processing request signal
(Y(n+1)8)

Printer processing completed signal L

Xn8
n8) 17-30
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(2) Program for reading free messages

The format of the basic sequence program for reading free messages into the
PC CPU and a program example are shown below:

(a) Basic sequence program format

For details, refer to the Programming Manual (Common Instructions).

Registration
command
X[] Xn7 Y18 ' The message data length is read.
] F— —3& lFROMPI ni l n2 ' D1 ] K1 |—— ;‘D1 it.;the register for storing the read message data
length.
: The number of words of the message to be read with
_—l P | D1 | K2 l D1 }__ a FROM instruction is calculated from the message
data length.
(The message data length is expressed in bytes.)
—I +P | D1 | D141 ] 4 I— *D1+1is the register following the above Di.
The registered message is read.
—I FROMPI ni l n2+1 I D2 ] Koz '— ;Dfais the head register for storing the read message
ata.
POINTI
More than one free message can be read. In such a case, however, a PC
CPU device for storing free messages, which has a capacity of 41 words x the
number of messages registered, is required.
(b) Programming example
Program for reading free message No. 2 with computer link module /O
signals are allocated to 20H to 3FH.
Com-
mand X27 Y38
— — {FROMP| Hz | Ho20 | Do | K1 | The message datalength of message No. 2 s read.

The number of words the message to be read is
P l Do ' K2 ] Do }_ calculated.

- % [ [ o1 [ z H

—‘FROMPI H2 [ HO2A l D1 ‘ KoZ }— The registered free message is read into D1 to Dn.
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17.5 Printer Test

The printer test function is to test the connection between the computer link module
and the printer and the printing function of the printer.

Since the computer link module sends ASCII character codes 21H to 7EH in
sequence to the printer, it is possible to check whether the printer can print out the
corresponding characters correctly.

This section describes the procedure for printer test from the PC CPU, and the
printer test sequence program.

PC CPU Computer link module
Printer test Printer
N Buffer memory
TO . > 800H ‘ Printer function designation aril
instruction %
N .
|  Codes(21Hto 7TEH)
V
Printer process-
ing request ON
(Y(n+1)8)

(1) Procedure for printer test

The procedure for printer test from the PC GPU is shown below:

Printer function designation area -

(address: 800H) >< 4 5 (Printer test) ; L
Printer function error storage area T
(address: 801H) [ O0H X QOHWFFH

Codes are sent

to the printer.
Reading/Writing messages from/to TO
buffer memory above instruction \)

Printer processing request signal
(Yn+1)8)

Printer processing completed signal
(Xn8)
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(2) Program for printer test

The format of the basic sequence program for testing the printer from the PC
CPU and a program example are shown below:

(a) Basic sequence program format

For details, refer to the Programming Manual (Common Instructions).

Test
command
_ﬁ] X"J [TOP’ ﬂHBOO J K5 l K1 ;_ 8 (printer test) is written in the printer function
l 1 n designation area.
‘{ SET I Y 1)8 }— The printer processing request signal is turned ON.
Y(n+1)8 Ky
‘ <>
Xn8 Xn7 ]
} { RST | Y@n+1)8 }— The printer processing request signal is turned OFF.
Tx . When the printer test is completed, the printer
— {FROMP[ n1 ki801 l D | K1 ]—— function error storage area Is read to check the result
of the test.
{ < | b [ ko HToP| nt |Heo1] ko | k1 | ifanerror code is stored, itis cleared.
(b) Programming example
Program for conducting a printer test when computer link module /0
signals are allocated to 20H to 3FH.
Com-
mand X27
el [7oP[ H2 [H8oo[ ks [ K1 || Printer testis designated.
1' SET [ Y38 }— Printer test is directed.
Y38 K20
| Z-
H I <T0 >
X28 X27
b {RsT| vss |
TO
[ An error occurs when the value of D10 is not 0.
._l IFROMPI H2 |H8°1 I D10 I K1 ’_ Take corrective action according to Section 18.1.
{ < | D1o] ko HTOP| H2 |Heot| ko | k1

LPrinter test example |

I"H$%&’()* +,./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[]*_"abcdefghijkimnopgrstuvwxyz{}
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unction Printer funciion
oabl AITIUC24 ATSI0C24 1SJ71C24 A1SCPU | A2CCPU [ A2CCPU
Applicatlo w 7 - CoaR2 Coa | coapRF
1 [*]

1 1 1 1

17.6 Registered Message Test Output (Test Printing)

The registered message test output (test printing) function is to check if fixed
messages from the PC CPU or computer are registered correctly.

Since the computer link module sends fixed messages in order of number, it is
possible to check whether the messages are registered or printed out correctly.

This section describes the procedure for test output from the PC CPU, and the test
output sequence program.

PC CPU

Sending a mes-
sage to printer

Computer link module

Printer

MELSEC-A

Buffer memory

To >  800H l Printer function designation area ’
instruction
N
{ EEPROM l ] Fixed messages l/>
Printer process- The currently
ing request ON registered
(Y(n+1)8) messages
aresentin
sequence
from No. 1.

Printer function designation area

(address: 800H)

Printer function error storage area / 00H ><

(address: 801H)

Reading/Writing messages from/to TO

buffer memory above

Printer processing request signal

(Y(n+1)8)

Printer processing completed signal

(Xn8)

POINT I

Before performing test output, register fixed messages from the computer or
PC CPU.

An error will occur if a number with no registered message is found.

(1) Procedure for test output

The procedure for test output is shown below:

>< . 4 (Registered message test output)

/

E : Registered messages
( are sent to the printer.
instruction )

/
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(2) Program for test output

The format of the basic sequence program for test output from the PC CPU and
a program example are shown below: :

(a) Basic sequence program format

For details, refer to the Programming Manual (Common Instructions).

4 (registered message test output) is written in the
printer function designation area.

The printer processing request signal is turned ON.

The printer processing requesf signal is turned OFF.

When the printer test is completed, the printer
function error storage area is read to check the result
of the test.

If an error code is stored, it is cleared.

Program for test output when computer link module /O signals are

Test output
command
X{] Xn7
—l.“ I {TOP| n1 [Heoo| K4 | K1 |-
|
Yire1)8 Bl Y(M)?(y 7
} <Tx >
Xn8 Xn7
| IRST| Y18
Tx
— lrromp| n1 [Heo1| D | K1 |
[ < [ b [ ko H1oP| nt [Heot] ko | k1 |-
(b) Programming example
allocated to 20H to 3FH.
Com-
and X27
iy [1oP| H2 |Haoo| k4 | K1 |-
{SET| Y38
Y38 reeT] K20 3
% <10 >
X28 X27
— ! [RsT| vss [
TO
— {rromP] H2 |HBo1| D10 | K1 H
[ < [D10] ko H T1OP[ H2 [H8o1] ko | K1 |-

Printer test is designated.

Prihter test is directed.

An error occurs when the value of D10 is not 0.
Take corrective action according to Section 18.1.

| Registered message test output example|

*kkk 001 *khk
MITSUBISHI

dedk 002 *hhk
ELECTRIC
e
COMPUTER LINK
dkdedk 004 ****'
MODULE
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17.7 Message Output to the Printer

Printer function
73 AISI7iC24 | ATSCPU | AZCCPU | ACCPU
e m R czefe Ca4 C24.-PRF
| o) 0

-unclion
Applicable | AJ71UC24
module =
\ar|

1 1 1

MELSEC-A

This section describes how to send to the printer fixed messages registered from the
PC CPU or computer and free messages registered from the PC CPU when the
system is in operation.
Up to 100 fixed messages or free messages (or both) can be sent at a time by
designating them in the buffer memory schedule area (addresses: 820H to 887H).

PC CPU

Message output

Printer processing
request ON

TO :—‘—I\>823H
instruction 1 824H

to | designation area

Computer link module

Buffer memory
(Schedule area)

820H | CR/LF output designation area

821H (Output pointer designation area

822H |Output quantity designation area

887H7

1st

Printer

EEPROM| |

Output number ond

R

Mt

100th

(Free message registration area)

900H
to
DF6H

——

Message >

A

(Y(n+1)8)

17 -36

All messages
designated-are
sent in order of
designation.
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Printer function designation area

(address: 800H)

(1) Procedure for message output

MELSEC-A

The procedure for sending fixed and free messages registered with the
computer link module to the printer is shown below:

:>< 4 3(Message output)
/

Printer function error storage area /

(address: 801H)

Schedule area

(addresses: 820H to 887H)

Reading/Writing messages
from/to buffer memory above

Printer processing request signal

(Y(n+1)8)

Printer processing completed

signal (Xn8)

00H ) >< (OHWFFH
[ Y
/>< 4 Output number etc. \ o
EEPROM
Free message
registration area
b Registered messages are
/ sent to the printer.
(] FROM o
instruction instruction

/

(2) Program for sending messages to printer

The format of the basic sequence program for sending registered messages
from the PC CPU to the printer and a program example are shown below:

(a) Basic sequence program format

For details, refer to the Programming Manual (Commeon Instructions).

Output command
X{] Xn7
— [ToP| nt |Heoo| k3 | k1 |-
Setting CR/LF output
Setting output pointer
Setting output quantity
Setting output numbers
IToP| nt [He20] s | n3 |
[SET| Yoe8 |-
Y(n+1)8 Ky
I <7 >
Xn8 Xn7
? {? IRST, Y(n+1)8 I——
T
i FroMP| n1 [Heot| D | K1 |
{ < [ D [ ko HToP]| nt [Heot] ko [ k1 |+
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3 (message output) is written in the printer function
designation area.

The above set data is written in the schedule area

The printer processing request signal is turned ON.

The printer processing request signal is turned OFF.
When messages output to the printer is completed,
the printer function error storage area is read to

check the result of the outout.
If an error code is stored, it is cleared.
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POINTS I

(1) Described below is the outline of what should be designated in the buffer
memory schedule area.
For details of designation, refer to Section 17.2.1 (2) (e).
(a) CR/LF output designation area (address: 820H)

e This area is used to designate whether the CR (code: 0DH) and the
LF (code: 0AH) should be sent from the computer link module after
an 80-character message without these codes is transmitted (or
after two or more messages are transmitted). (Refer to Section
17.2.4 (4).)

¢ To send the CR and the LF, set "1" in the CR/LF output designation
area.

{b) Output pointer designation area (address: 821H)

e This area is used to designate the address in the output number
designation area, where the message number to be sent first is
stored, to send the messages designated in the area in order of
designation. ~

* Set "0" for the first output number designation area (address: 823H),
and a number between "0" and "99" in the output pointer designation
area.

(c) Output quantity designation area (address: 822H)

e This area is used to designate how many messages will be sent
from the address designated in the output pointer designation area
in sending messages to the printer in order of designation in the
output number designation area.

¢ Set a number between "1" and "100" in the output quantity
designation area.

(d) Output number designation area (addresses: 823H to 887H)

« This area is used to designate the message numbers (registration
numbers) in the order in which they will be sent to the printer.

e Set the following designation values in the output number
designation area:

Type of Message . .
Message No. Designation Value Remarks
Fixed message | 1to 400 0001H to 0190H (1 to 400) | Set as they are.
800H to 801FH Set 8000H and each
Free message | 11031 | 35767 10-32737) message number together.

(Designation example)

When sending messages designated at addresses 82DH to 831H (11th to
15th addresses) in the output number designation area to the printer
without CR/LF output

¢ CR/LF output designation area (address: 820H) ........ 0
¢ Qutput pointer designation area (address: 821H}....... 10
¢ Output quantity designation area (address: 822H) ..... 5

o Output number designation area (addresses: 82DH to 831H)
............ Desired message number to each address

17-38
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When the printer processing interrupt signal (Y(n+1)C) is turned ON in the middle of registered
message output to the printer, the output will be suspended. After the signal is turned OFF, the

output will restart.

MELSEC-A

(b) Programming example
Program for sending messages to the printer when computer link module
I/O signals are allocated to 20H to 3FH.

o Example of sending five messages in the order in which they are stored
at addresses 82DH to 831H in the output number designation area

Com-
mand X27
—F JlTOP] H2 |H800l K3 | K1 I—— Message output is designated.
IMOVP[ K1 | DO | CRILF outputis designated.
}MOVP! K10| D1 I— The output pointer is set.
| The output quantity is set.
IMOVPI K5 l D2 |— The message numbers to be sent are set in order
[ of output.
‘MOVPI H1 | D3 J— 1stoutptt......... Fixed message No. 1
{MOVPI H8005| Dﬂ— 2nd output........ Free message No. 5
{MOVP‘ H2 ] D5 |—~ 3rd output ........ Fixed message No. 2
{MOVPI H8006[ Dé |—— 4th output......... Free message No. 6
{MOVP[ H3 | D7 I—— 6th output......... Fixed message No. 3
[ToP| H2 [H820] Do | K3 The data is written in the schedule area.
|
[ToP| H2 |HeeD| D3| ks H
ISET| Y38 | Outputis directed.
Y38 K10
I < 70 >
X28 X27
Ay {RsT| vas |
Tﬂ -
T An error accurs when the value of D10 is not 0.
— |FR°MP| H2 ]H801[ D10] K1 l_ Take corrective action according to Section 18.1.
L < [ D1o] ko H ToP| Ha [Hsot] ko | K1 |-
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Data register > Buffer memory
Setting CR/LF output Do 1 T 8—2‘0]-]' CR/LF output desianation area Pointer
Setting output pointer D1 10 821H | Output pointer designation area
Setting output quantity D2 5 822H | Output quantity designation area
Setting output numbers D3 0001H|~~< : ______________ 823H {1st) ( 0
D4 [ 80OSH 824H [ @ndy ] (1)
D5 | 0002H IR o ~ = ©
D6 | 8006H “>-._ 82CH C o) ] (9
D7 | 0003H ‘82DH Output number Tty ] (10) <
~ e 82EH . (12th) (1m
.o . 82FH designation area - - _(i §ﬂ-1)- 1 (12)
830H | (4th) ] (13) -~
IRENCL] |_(1sh) ] (14)
832H » _(Ifithl N { 15)
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17.8 Example of Program for Message Output to the Printer Using the Printer Functions

An example of a sequence program for sending the message shown in the output
example below to the printer using the printer functions is shown below:

(1) Printer used .................. A7PR
(2) Mode setting switch ....... ‘5

(3) Setting switches (transmission specifications etc.)

coting o sung | TR wacopucaL PR
Setting Switch Setting Setting Switch Setting
Unused — SWo3 OFF -
:e,:tluti ;uring RUN enabled/disabled Enabled SWo4 ON SW20 OFF
SWo05 ON SW11 ON
Transmission speed setting 9600BPS SWo6 OFF swi2 - OFF
SwWo7 ON swi3 ON
Data bit setting 8 bit swos ON SW14 ON
Parity bit setting Set SWO09 ON SW15 ON
Even/odd parity setting Even parity SW10 ON SWi6 ON
Stop bit setting 1 bit SW11 OFF SW17 OFF
Sum check setting Not set Swi2 OFF Swis OFF
Main channel setting RS-232C — SW19 OFF

(4) Output example

System operation suspension

17 -41



17. MESSAGE PRINTING METHOD
USING PRINTER FUNCTIONS

(5} Sequence program example

M9038
L} [CALL PO H
X0027 PH H K K
L I
Rdistration {TO 0002 o010B 1 1 H
command X0027
—~ - - {RST M1 H
K
o {TO 0002 0900 DO 10 H
R {SET MOH
MO X0027 X0028 PH H K K
— 3 [ TO 0002 0800 1 1 H
PH H K
- { TO 0002 08A0 D10 12 H
= {SET Y0038
P Ks 3
B \ T0
X0028 MO X0027
— [RST Y0038 H
TO PH H K
{ FROM 0002 0801 D30 1 H
K
5 L= D30 0} —{SET M1 H
K PH H K K
B H <> D30 © }-h—[ TO 0002 0801 O 1 H
|- [SET M4
 command (RST MoH
— | [PLS M2H
M2
— | {SET M3H
M3 M1 X0027 X0028 H H K K
— [TO 0002 0800 3 1 H
H H K
B {TO 0002 0820 D22 5 H
- {SET Y0038}
P K10
B L T
X0028 M3 X0027
— 1} —1{RST Y0038 H
T1 PH H K
[ FROM 0002 0801 D311 H
K PH H K K
- H <> D31 0 }—{TO 0002 0801 O 1 H
S [SET M5H
- M4 {RST M3
2 A
— ! Printer error processing program '
M5 L e e e e ————— e ——— e 4
- b [RST M4 H
Error
= correction {RST M5H
completed
R {RST D30H
L {RST D31
| e !
[} )
: System control program !
L e e e J
LFEND H

17 - 42

MELSEC-A

The subroutine starting from PO is called (once at start-
up).
CD terminal check disabled is set.

The registration completed flag (M1) is tuned OFF by the
message registration command.

Free message No. 1 is registered.

The free message registration completed flag (MO) is
turned ON.

Fixed message registration is designated.

Data is written in the fixed message access area.

Registration is directed.

When the registration is cbmpleted, the result of the
registration is read.

If the message is normally registered, the registration
completed flag (M1) is turned ON.
In case of registration error, the error code is cleared.

The error occurrence flag (M4) is turned ON.

The message output processing flag (M3) is turned ON.
Message output is designated.
Data is written in the schedule area.

Output is directed.

When the output is completed, the result of the output
is read.

In case of output error, the error code is cleared.
The error occurrence flag (M5) is turned ON.
(‘I;r;:eFmessage output processing flag (M3} is turned
Take' corrective action according to the error code.

The error flag and the error code are reset.
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M?036

K
{MOV 8

PO [}

H

—{ MOV 5320

H
{ MOV 7379

H
—{ MOV 6574

H
{ MOV 206D

{ MOV

4F

K
20
K

{ MOV 1
H
—{ MOV 70
H

{ MOV 7265

H
—{ MOV 7461

H
—{ MOV 6F69

H
—{ MOV 206E

H

— [ MOV 7573

H
{MOV 7073

H
{MOV 6E65

{ MOV 6973

M9036
l

{ MOV 6E6F

{ MOV

{ MOV

{ MOV

IVMXOx =x

{ MOV 8001

H

{ MOV 0001

D10 H
D11 H
D12 1
D13 H
D14 1
D15
D16 H
D17 H
D18 H
D19 H
D20 H
D21 H
D22 H
D23 H
D24 1
D25 H
D26 H

{ RETH

CIRCUIT END

17 - 43
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Each setting data for the printer functions is created.

-~

Message data
length Free
message
("System")

-’

Message data )
length

Message number
Fixed message
("Operation
suspension”)

J

CR/LF output N
Output pointer =0

Output quantity = 2

Output number (1st)
= Fres message No. 1
Output number (2nd)

The data to be registered for
~ free message No. 1 is set.

> The data to be registered for
fixed message No. 1 is set.

> The data on the messages
for printer output is set.

= Fixed message No. 1J
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Function Printar function

" ATSITIUCEE ATSI71C24 ATSCPU | A2CCPU | A2GGPU
Applicatio | AJTIUC24 [—pp T Ra -PRr| 7o | - |.PRE| C24Re Co4 Coa-PRF
| | e | 10 (<]
Homarks I | I 1

18. TROUBLESHOOTING OF PRINTER FUNCTIONS

18.1 Error codes when using a printer function

Table 18.1 gives the error codes, error contents, and corrective actions for errors
which occur when using a printer function.

If an error code exists in the printer function error storage area (address: 801H) of
the buffer memory, write "0" to the area after the PC CPU turns OFF the printer
processing request signal (Y(n+1)8). (The printer functions are unavailable unless
the existing error code is cleared from the area.)

Table 18.1 Error Code List

Error Code
(Hexadecimal)

Error Description

Corrective Actions

00H

No error

01H

Function designation
error

The number designated at buffer memory

address 800H is not within the following range:
0 < designated number<5.

Designate a number between 0 and 5.

02H

Designated number error

The designated message number is not in the following
range:

0 < Designated number < 400
Set the designated number in this range.

03H’

Number of characters
(Message data length)
efror

The designated number of characters is not in the
following range:

0 < Number of characters < 80
Set the number of characters in this range.

04H

Number of outputs error

The designated number of outputs is not in the following
range: ‘

0 < Number of outputs < 99
Set the number of outputs in this range.

05H

Message designation
error

The designated message does not exist in the freeffixed
message areas.
Designate a registered message number.

06H

EEPROM error

The designated fixed message is not written correctly in
EEPROM.
Check, correct, and rewrite it to EEPROM.

o7H

Interruption

Because the printer processing interrupt signal
(Y(n+1)C) is turned ON, printer output is interrupted.
To restart printer output, turn OFF the signal.

08H

Printer processing error

The printer processing request sigﬁal (Y(n+1)8) turns
ON but does not turn OFF before the printer processing
completed signal (Xn8) turns ON.

09H

Mode setting error

The mode setting switch is not set to a number from "5"
to II8II.
Setitto "5" to "8".

30H

EEPROM write error

The writing frequency to the same area exceeds
100,000 cycles.
Replace the module.

FFH

Buffer write error

An error occurred during data communications with a PC
CPU. Reset the PC CPU and retry communications.

18- 1
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18.2 Indications of LEDs in Case of Trouble and Corrective Action

The following table shows corrective action to take when an LED indicates an error:

Corrective Actions

LED

Name Normal State During Communications Using

Dedicated Protocol
« Examine the transmission speed setting(refer to Section 4.2.2.).

¢ Check the mode setting switch {refer to Section 4.2.1) for set number (refer to Section
16.7.2.).

» Take corrective action according to Section 13.4.2.

Examine the RS-232C connector cable connections (refer to Section 4.6.2.) by setting
CD terminal check enabled.

» Check the states of the signals at the RS-232C interface in half-duplex transmission
interf (refer to Section 10). Examine the RS-232C connector cable connections (refer to
Intertace Section 4.6.2).

+ Check the mode setting switch (refer to Section 4.2.1) for set number (refer to Section
16.7.2.).

» Check the mode seswitch (refer to Section 4.2.1) for set number (refer to Section
16.7.2). '

» Examine the quantity of messagé data
transmitted from the computer (refer to
Section 5). —

During Output Using Printer Functions

— RUN ON

sD Flashes during
RS-232C transmission

NEU OFF

ON during

NEU ) waiting for ENQ

» Consult your nearest Mitsubishi
representative.

ON after ACK Check on the computer the error code
transmission received immediately after an NAK or NN
code was sent, and take corrective action
NAK OFF according to Section 13.1.

. » Check the mode setting switch (refer to Section 4.2.1) for set number (refer to Section
Flashes dunng 16. 72)

transmission

ACK

sD
¢ Check the communications status in DC1/DC3 receive control (refer to Section 9.2.3).

o Examine the RS-422 connector cable connections (refer to Section 4.6.3).

» Check the communications status in DC1/DC3 transmission control (refer to Section
9.2.2).

+ Check the write during RUN enabled/disabled setting (refer to Section 4.2.2).
« Take corrective action according to Section 13.4.4.

» The LED goes OFF by writing 16 to buffer memory address 102H in the computer link
module.

RS-422 RD Flashes during
interface receive

C/N OFF

Match the transmission specifications of the computer link module (refer to Section
4.2.2) with those of the external device.

The LED goes OFF by writing 32 to buffer memory address 102H in the computer link
module.

Examine how the sum check code should
be treated (refer to Sections 4.2.2 and
5.4.6(10).).

+ Examine the calculation of the sum check
code on the computer (refer to Section
54.6 (10).).

P/S | OFF
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LED
Name

Normal State

Corrective Actions

During Communications Using

Dedicated Protocol During Output Using Printer Functions

RS-422
interface

PRO

OFF

The LED goes OFF by writing 64 to buffer memory address 102H in the computer link
module.

Check the mode setﬁhg switch (refer to
Section 4.2.1) for set number.

Examine the transmitted message on the
computer (refer to Section 5).

Take corrective action according to
Section 13.1.

SIO

OFF

Match the transmission specifications of the computer link module (refer to Section
4.2.2) with those of the external device.

Decelerate the transmission speed

The LED goes OFF by writing 128 to buffer memory address 102H in the computer link
module.

CPU
RW

ON/Flashes

Examine the program for the PC CPU and the computer.
Check the PC CPU and the computer for status.

Check the mode setting switch (refer to Section 4.2.1) for set number (refer to Section
16.7.2)).

Consult your nearest Mitsubishi representative.
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18.3 Troubleshooting

18.3.1 Troubleshooting flow chart

[ Error Occurence Contents }
Printer functions cannot be Refer to Section 18.3.2
used. when printer functions cannot be used.

Refer to Section 18.3.3
when output to the printer is disabled.

Output to the printer is disabled.

The message cannot be Refer to Section 18.3.4
registered. when the message cannot be registered.

Refer to Section 18.3.5
when wrong characters are output.

Wrong characters are output.
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18.3.2 When printer functions cannot be used

[ Printer functions cannot be used. ]

Is a computer link
module with printer function
being used?

NO

I

A1SJ71UC24-PRF Other modules cannot use this printer
YES | A1SJ71C24-PRF function. Use an A1SJ71UC24-PRF,
A2CCPUC24-PRF A18J71C24-PRF or A2CCPUC24-

PRF.

Is the mode setting switch NO

correctly set?

¥

TES A1SJ71UC24-PRF.... 5 get the mode setting switch from 5 to
A1SJ71C24-PRF ...... 5 -
A2CCPUC24-PRF ...5t08

NO

Is the buffer setting been
executed?

!

Set a printer function at (1 to 5) buffer
address 800H.

Consult your nearest Mitsubishi
representative with details.
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18.3.3 When output to the printer is disabled

[ Data cannot be output to the printer. ]

CPU :PC CPU
Is there an error in the CPU? YES l
Remove the cause of the error, and
NO reset the CPU.
Is the CPU in the RUN state? NO ¢
Move the keyswitch on the CPU from
YES STOP to RUN.
NO

Is the mode setting switch
correctly set? ¢

A1SJ71UC24-PRF...5 Set the mode setting switch from 5 to
YES | A1SJ71C24-PRF......5 8.
A2CCPUC24-PRF...5t08
Is the printer NO
function designated in the
buffer? I
Designate the printer function (1 to 5)
YES at buffer address 800H.
NO
Is the printer connected? l
YES Connect the printer.
Is the power to the printer NO
turned ON? ¢
YES Turn ON the power to the printer.
. NO
Is the message registered? l
YES Register the message.

Consult your nearest Mitsubishi
representative with details.
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18.3.4 When the message cannot be registered

[ The message cannot be registered. l

Is message registration
designated in the buffer?

Is the mode setting switch
correctly set?

YES

Is the message registered
from a computer?

NO

NO

v

Designate message registration (1) at
buffer address 800H.

A1SJ71UC24-PRF....5
A1SJ71C24-PRF ...... 5
A2CCPUC24-PRF ....5t0 8

YES

v

Set the mode setting switch from 5 to
8.

Consult your nearest Mitsubishi
representative with details.

18.3.5 When wrong characters are output

( Wrong characters are output.

o the
printer and the
computer link have the same
transmission speed

control codes for the printer
gonnected registered?

NO

'

Take action according to the error
code(refer to Sections 13.1 and 18.1.).

NO

y

Make the transmission speed setting of
the printer and the computer link the
same. (Match the parity bit setting
unexceptionally.)

Consult your nearest Mitsubishi
representative with details.

18-7
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codes correctly.
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APPENDICES

This part describes ASCII code table, communication time between a CPU
and a computer link, and the A-series special function module buffer
addresses.



APPENDICES
APPENDICES
APPENDIX 1 ASCII CODE TABLE
The following is the ASCII character codes table (7-bit codes).

Among ASCII character codes 00H and 1FH, those indicated by % are used as
control codes for the computer link module. {(DC codes 11H to 14H can be changed

by the user.)
MSD 0 1 2 3 4 5 6 7
LSD 000 001 010 011 100 101 110 m

0 0000 NUL % DLE SP 0 @ P p
1 0001 SOH DC1% ! 1 A Q a q
2 0010 STX * DC2% . 2 B R b r
3 o011 ETX * DC3% # 3 c s ¢ s
4 0100 EOT % DC4% $ 4 D T d t
5 o101 ENQ % NAK % % 5 E u e u
6 0110 ACK % | SYN & 6 F v f v
7 oM BEL ETB / 7 G w g w
8 1000 BS CAN ( 8 H X - h X
9 1001 HT EM ) 9 ! Y i y
A 1010 LF % [ suB . : J z j z
B 1011 vT ESC + ; K [ K [
c 1100 FF ¥ FS , < L \ !
D 1101 CR * GS - - M 11 m }
E 1110 S0 RS . > N n ~
F 11 S| VS / ? o] - o DEL
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APPENDIX2 COMMUNICATION TIME BETWEEN A PC CPU AND A COMPUTER
LINK MODULE (SCAN TIME INCREASE)

In response to a request from the computer link module using a dedicated protocol,
the PC CPU, while running, processes as much data as it can deal with in a cycle of
processing, which is described in Section 3.2.1, every time the END instruction is
executed.

The intervening times (i.e. by how much the scan time increases) for each
processing operation and its corresponding processing times (indicated in number of
scans) are shown below. (For the scan time, refer to (2) of POINTS.)

(1) ACPU common command

Intervening Times [ms] (Scan Time Increases)
Com- ADJ2H Scan Count
Item ’ Required for
mand | A1S, AN, | A3H AnA Anu | ocess | eessing
A2N, A3N
Bitunits | BR | 0.76ms | 057ms | 1.38ms | 1.95ms 256 |,
Batch ) ) ) : devices scan
read Word (2 scans for
dou WR | 113ms | 0.81ms | 242ms | 3.51ms |64 devices|device "R"only)
evices
Bitunits | BW | 1.13ms | 094ms | 106ms | 1esms | 190 |Zscans
Batch evices | (1 scanwl en
. "enable during
write Word . "
devi wWw 1.13 ms 0.84 ms 2.60 ms 3.90ms |64 devices | RUN"is set
evices [excluding R])
) Bit units BT 1.13ms 0.90 ms 1.06 ms 1.55ms |20 devices | 2 scans
Device Test (1 scan when
memory [ (random | Word ) "enable during
write) devices WT 1.13 ms 0.90 ms 1.06 ms 0.95ms |10 devices | RUN" is set
[excluding R])
Device '(\jA:tgitor Bit units BM - —
data ; — — — — — scan
regist- Word WM (1 scan for
ration devices device "R" only)
Bit units MB 2.02 ms 0.93 ms 1.46 ms 0.70 ms |40 devices
Monit 1
onitor | Word MN | 208ms | 096ms | 1.47ms | 0.70ms |20 devices| — o
devices
Batch read ER 1.27 ms 0.76 ms 2.42 ms 5.00 ms |64 devices |2 scan
Batch write EW 1.27 ms 0.76 ms 2.60 ms 5.40ms |64 devices | (3 scans for ET
Extension ) - [only
file Test (Random write) ET 1.31ms 0.87 ms 0.97 ms 1.75ms (10 devices [ AnA/ANUCPUY])
register Monitor data EM . . . . . .
registration
Monitor ME 1.75 ms 0.98 ms 142 ms 0.85ms |20 devices |1 scan
Buffer Batch read CR
memory | Batch write cw
Batch read TR |FROM FROM FROM FROM 1 scan
Special function instruction | instruction | instruction | instruction 2 scans
module buffer Batch writ ™ processing | processing | processing | processing | 128 bytes | (1 scan when
memory atch write time + 1.13 | time + 0.81 | time + 0.75 | time + 1.20 "enable during
ms ms ms ms RUN" is set)
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Intervening Times [ms] (Scan Time Increases)
Com A0J2H Scan Count
Item - ’ Access | Required for
mand | A1S, A1N, A3H AnA AnU Data Unit Processing
A2N, A3N
Main MR 1.20 ms 0.78 ms 0.70 ms 1.10 ms 1 scan
Sub SR 1.20 ms 0.84 ms 0.70 ms 1.05 ms
Main 1.20 ms 0.78 ms 0.70 ms 1.00 ms 2 scans
Batch (1 scan when
read Sub 1 1.20 ms 0.84 ms 0.70 ms 1.00 ms "enable during
XR RUN" is set)
Sub 2 — — — 1.10 ms
Sequence
Sub 3 — — — 1.05 ms 64 steps
program - 2 scans
Main MW 1.35ms 0.75ms 0.70 ms 0.75ms
Sub SW 1.70 ms 0.76 ms 0.70 ms 1.45ms
Batch Main 1.35 ms 0.75ms 0.70 ms 0.90 ms 2 scans
write Sub 1 W 1.70 ms 0.76 ms 0.70 ms 1.30 ms
Pro- Sub 2 — — — 1.20 ms 2 scans
ram
g Sub 3 _ — — 1.25ms _
) Batch Main UR 1.35 ms 0.76 ms
Micro- read Sub VR | 135ms | 0.76ms
computer - — — 128 bytes |2 scans
Batch Main uw 1.35ms 0.73 ms
program .
write Sub VW 1.53 ms 0.73 ms
c i Batch read KR 1.35ms 0.76 ms 242 ms 4.90 ms 128 bvtes | 2 scans
ommen
Batch write KW 1.53 ms 0.73 ms 2.60 ms 5.35ms y
2 scans
Batch read PR 0.68 ms 0.50 ms 2.42 ms 4.95ms 128 bytes | (4 scans for
Para- AnUCPU)
meter Batch write PW
Analysis request PS
Remote RUN RR
Programmable Remote STOP RS - - - - - -
controller CPU
CPU type read PC, PU — — — — — —
Global GW — — — — — —
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(2) AnA/JAnUCPU common command
Intervening Times
ltemn Com- (Scan Time Increases) Scan Count Required
mand Access for Processing
AnA AnU Data Unit
Bit units JR 1.19 ms 1.60 ms 256 devices | 1 scan
Batch read (2 scans for device "R"
Word units QR 2.07 ms 3.61ms 64 devices only)
Bit units JW 0.99 ms 1.65 ms 160 devices | 2 scans
. (1 scan when "enable
Batch write ) .
Word units Qw 2.32ms 0.80 ms 64 devices | during RUN"is set
[excluding R])
. Bit units JT 0.91 ms 1.85ms 20 devices 2 scans
Device Test "
(1 scan when "enable
memory (random . s
. write) Word units QT 0.93 ms 0.95 ms 10 devices | during RUN" is set
Device [excluding R])
data
Bit units JM —
Monitor data . . . —
registration Word units am 1 scan for device "R
only
Bit units MJ 1.34 ms 0.70 ms 40 devices
Monitor 1 scan
Word units MQ 1.35ms 0.70 ms 20 devices
) Direct read NR 2.30 ms 4.90 ms 64 devices 3 scans
Extension
file (4 scans when a set
register Direct write NW 2.57 ms 5.25 ms 64 devices | range covers several
blocks)
- i Batch read DR 2.31ms 5.05 ms
Pro Extension 128 bytes 2 scans
gram | comment | Batch write DW 2.59 ms 5.45 ms
(3) AnUCPU common command
Intervening Times .
ltem Com- (Scan Time Increases) Scan Count Required
mand for Processing
AnU Access Data Unit
Network registration ZE — — —
Network Network read ZR — — —
Routing parameter read ZT 410 ms — 1 scan

POINTS

(1) The PC CPU can only process one of these operations with each END
processing. If the A6GPP and computer link module access a given PC
CPU at the same time, one processing must wait until the other
processing is completed. Therefore, the scan count required for
processing further increases (refer to Section 5.2.3 (2)).

(2) Even though communications using computer link module is not
performed, scan time increases 0.2 ms (0.1 ms with ABHCPU, AnACPU,
and AnUCPU).
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APPENDIX 3 SPECIAL FUNCTION MODULE BUFFER MEMORY ADDRESSES

The special function module buffer memory addresses are listed below. They are
used to read and write (commands TR, TW) data to and from the special function
module buffer memory with protocols 1 to 4.

(1) Formula

The following formula converts the address (hexadecimal) to'be designated in a
computer using the address for the FROM/TO instructions.

Designated address (hexadecimal) =

address used with FROM/TO instructions x 2
converted into hexadecimal + head address of each module

The User's Manual for each module gives details about the addresses of
FROM/TO instructions.

Calculation example 1:

To designate the head address (the designated address of the FROM/TO
instructions is 100H) of the specific use area of the AJ71UC24

Designated address (600H) =

address used with FROM/TO instructions (100H) x 2
+ head address (400H)

Calculation example 2:

To designate the preset value storage address (the designated address of
the FROM/TO instructions is 1H) of CH1 of the AD61 high-speed counter
module ' ‘ . :

Designated address (82H) =

address used with FROM/TO instructions (1H) x 2
+ head address (80H)

(2) Linkable special function modules and module numbers

Special Function Module Name Buffer l\l:ﬁ?xglgei:iena‘gl)Address Module Nurg?;rmrr%n Loaded in
ADGB1(S1) high-speed counter module 80H 0O1H
A616AD analog-digital converter module 10H 01H
A616DAI digital-analog converter module 10H 01H
A616DAV digital-analog converter module 10H 01H
AB16TD temperature-digital converter module 10H 01H
AB62DA(S1) digital-analog converter module 10H O1H
AB8AD(S2) analog-digital converter module ' 80H 01H
AB8ADN analog-digital converter module 80H 01H
A68DAV/DAI digital-analog converter module ' 10H 01H
A68RD3/4 temperature-digital converter module 10H 01H
A84AD analog-digital converter module 10H 02H
A81CPU PID control module 200H 03H
AB1LS position detection module 80H 01H
AB21_S(S5) position detection module 80H 02H
AJ71(P)T32(S3) MELSECNET/MINI master module 20H 01H
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Special Function Module Name

Buffer Memory Head Address

Module Number When Loaded in

(hexadecimal) Slot No. 0
AJ65BT11 CC-Link system master - ocal module 2000H (*2) 01H
AJ71C22(S1) multidrop link module 1000H 01H
AJ71C24(S3/S6/S8) computer link module 1000H O1H
AJ71UC24 computer link module 400H 01H
AD51(83) intelligent communications module 800H 02H
AD51H(S3) intelligent communications module 800H 02H
AJ71C21(S1) terminal interface module 400H 01H
AJ71B62(S3) B/NET interface module 20H 01H
AJ71P41 SUMINET interface module 400H 01H
AJ71E71(S3) Ethernet interface module 400H (*3) 01H
AD51FD(S3) external fault diagnosis module 280H 02H
AD57G(S3) graphic controller module 280H 02H
AS25VS vision sensor module 100H 02H
AS50VS vision sensor module 100H 02H
AS50VS-GN vision sensor moduie 80H 02H
AD59(S1) memory card interface module 1800H (*1) 01H-
AJ711D1(2)-R4 type ID interface module 280H 01H
AD70(D)(S2) positioning module 80H 01H
AD71(S1/82/87) positioning module 200H 01H
AD72 positioning module 200H 02H
AD75P1(P2/P3)(S3) positioning module 800H 01H
AD75M1(M2/M3) positioning module 800H 01H
A1SD61 high-speed counter module 10H 01H
A1SD62(E/D(S1))high-speed counter module 10H 01H
A1862DA digital-analog converter module 10H O1H
A1S62RD3/4 temperature-digital converter module 10H 01H
A1S64AD analog-digital converter module 10H O1H
A18J71(U)C24-R2(R4/PRF) computer link module 400H 01H
A1SD518S type intelligent communication module 800H O1H
A1SJ71iD1(2)-R4 type ID interface module 280H 01H
A1SJ71E71-B2/B5(S3) Ethernet interface module 400H (*3) 01H
A1SD70 positioning module 80H 01H
A18D71-82(S7) positioning module 200H 02H
A18D75P1(P2/P3)(S3) positioning module 800H 01H
A18D75M1(M2/M3) positioning module 800H 01H
A1S63ADA analog I/O module 10H 01H
A1S64TCTT(BW)-S1 type temperature control module 20H 01H
A1S64TCRT(BW)-S1 type temperature control module| 20H 01H
A1S62TCTT(BW)-S2 type temperature control moduie 20H 01H
A1S62TCRT(BW)-S2 type temperature control module| 20H 0tH
210 Eﬁ?eDAWM S68DAI type digital-analog conversion 20H 01H
A1S68AD type analog-digital conversion module 20H O1H
A1868TD type thermocouple input module 20H 01H
A18J71PT32-S3 MELSECNET/MINI master module 20H 01H
A18J65BT11 CC-Link system master - focal module 2000H (*2) 01H
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*1 Read/write of the memory area where a memory card accesses is possible by changing the bank of the
memory card with Y10 and Y11, which are input/output signais between the PC CPU and the AD59 (S1).

*2 To read or write the buffer memory to the applicable bank, switch the buffer memory bank with the
input/output signal Y1C/Y 1D applied between the PC CPU and AJ61BT11/A1SJ61BT11.

*3 To read/write the fixed buffer and random access buffer to the applicable bank, switch the buffer memory
bank (channel) with the input/output signal Y 1C applied between the PC CPU and Ethernet interface
module.

The head addresses 400H and 1000H in the computer link module designated by the computer
are the head addresses in the buffer memory for reading or writing data from or to a computer
link module unconnected to the computer which requests the operation.

(3) Addresses in special function modules to be designated from the computer

The following tables show the addresses in some special function modules to be
designated from the computer: :

(For AD61 high-speed counter module)

Address Set by Computer Address Set wit!l FROM/TO
Buffer Memory Contents Instruction
Channel 1 Channel 2 CH1 CH2
Unused area (unavailabie) 8ot coH 0 32
81H C1iH
Preset value write (lower bits) 82H C2H ; a3
Preset value write (middle bits) 83H C3H
Preset value write (higher bits) 84H C4H 2 4
85H C5H
Mode register 86H C6H
87H C7H 8 %
Present value read (fower bits) . 88H C8H 4 36
Present value read (middie bits) 89H C9H
Present value read (higher bits) 8AH CAH 5 37
8BH CBH
Set value read/write (lower bits) 8CH CCH 5 a8
Set value read/write (middle bits) 8DH CDH
Set value read/write (higher bits) 8EH CEH . 39
8FH CFH
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APPENDIX4 COMPATIBILITY BETWEEN AJ71UC24 AND AJ71C24-S8 AND
PRECAUTIONS FOR SIMULTANEOUS USE OF THESE MODULES

This appendix describes the compatibility of the AJ71UC24 computer link/multidrop
link module with the AJ71C24-S8 computer link module and the usability of the
AJ71C24-S8 programs for the AJ71UC24 as well as precautions for replacing or
adding a module.

4.1 Compatibility

The AJ71UC24 and the AJ71C24-S8 are equivalent in size, and use the same
installation method and basic programs (for the PC CPU and the computer).

All the functions of the AJ71C24-S8 can be expected from the AJ71UC24 which
additionally provides higher transmission efficiency.

4.2 Precautions fof Utilizing the AJ71UC24 Instead of the AJ71C24-S8

Described below are precautions for replacing the AJ71C24-S8 with the AJ71UC24:

(1) Connecting terminal resistors and setting the transmission specification setting
switches

While the terminal resistance during communications through the RS-422
interface is set by switches on the AJ71C24-S8, terminal resistors suitable for
communications are connected to the AJ71UC24 because communications is
executed via the RS-422 or RS-485 interface.

Among the transmission specification setting switches, the SW23 and the SW24
are different as follows. -

(1) The ON/OFF positions for switches are reversed.

(2) The switch functions are different:
AJ71C24-S8 : Terminal resistor present/absent setting
AJ71UC24 : Function selection, etc. (see Section 4.2.2)

To use an AJ71UC24 with the computer link/printer function, set SW23 to ON
and SW24 to OFF.

(2) /O signals to the PC CPU

The AJ71UC24 is provided with the mode switching request signal (Y(n+1)9)
and the mode switching completed signal (Xn9) which the AJ71C24-S8 does
not have. - '

Normal mode switching from the PG CPU takes place in response to the mode
switching request signal.
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(3) When an error occurs after replacing the AJ71C24-S8 with the AJ71UC24

Thanks to its improved transmission efficiency, the AJ71UC24 can transmit data
at a rate almost equal to the set transmission speed.

It can also receive data transmitted as fast as the set transmnssnon speed.
(AJ71C24-S8’s transmission efficiency: approx. 91% at 4800 BPS, approx. 84%
at 9600 BPS, approx. 76% at 19200 BPS)

If a communications error occurs in the communicating device because of the
increase in transmission efficiency and data cannot be transmitted or received
normally after replacing the AJ71C24-S8 of a computer link system, which
operated normally with it, with an AJ71UC24, take the following corrective
action:

(a) Lower the transmission speed.
(b) Set the stop bit length properly according to the computer link system.

' (c) Examine the data receive software for the communicating device (to
improve transmission efficiency). :

(d) Use an AJ71C24-S8 again to establish a computer link within the capability
of its functions.

* Calculation of data transmission time (unit: second) ... Reference value
Total number of bits to be transmitted = (number of start bits + number of data bits + number of parity bits +
number of stop bits) x number of bytes to be transmitted
Data transmission time = (total number of bits to be transmitted/set transmission speed)/transmission efficiency

4.3 Comparison of Functions

The following table shows the functions of the AJ71UC24 which are upgraded
from those of the AJ71C24-S8 and are added:

M
odule Type AJ71C24-S8 AJ71UC24 Reference
Function Section
Interface specifications « RS-232C, RS-422 « RS-232C, RS-422/485 Section 3.1

The buffer memory stores the information
about RS-232C signals and the settings of
New buffer memory — the switches on the AJ71UC24 (mode Section 3.10
setting/station number setting/transmission
specification setting switches).

Both normal mode switching and forced

Mode switching function » Normal mode switching mode switching are possible. Section 12
» Access to all extension * Access to all extension devices of the
AnUCPU access function devices of the AnACPU is AnUCPU is possible with an Section 3.2.1
possible. AnA/AnUCPU common command.

Access function to another ¢ Access to another network through the
network through Impossible MELSECNET/10 network system is Section 5.15
MELSECNET/10 possible.

* ks (o o) 4715 | vors e
Muitidrop link function Impossible pe {Muitidrop Link

station and a local or remote station through

the RS-422/485 interface. Function)
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APPENDIX 5 USING THE COMPUTER LINK MODULE WITH A QnA
PROGRAMMABLE CONTROLLER

The restrictions and other information that applies when using the computer link
module at a QnACPU station or at a remote station of a MELSECNET/10 network
system are indicated in the table below.

(1) Availability of the data communication function
The table below shows whether the data communication function can be used
between the PC in which the computer link module is mounted and the external
device access station.

Station where . Possibility of Communication with an External Device
Computer Liink External Device Access N tocol Bidirectional
i . o-protoco -directiona
Module Mounted Station Dedicated Protocol l\elo de Mode
Self station Communication with the device - -
. : . L Communication Communication
Station where computer memory is pOSSIbIe within the possible possible
link module is mounted ] | AnACPU ranges.
. When communicating with a QnACPU
. » Other stations station, only the AnACPU device Communication Communication
QnACPU station (Via MELSECNET/10 ] ranges in the device memory canbe | not possible not possible
used for communication.
; When using PC CPUs other than
Other stations
) QnACPU, the entire ranges indicated Communication: Communication
Via MELSECNET (II), ] in the specifications in section 5 can not possible not possible
Via MELSECNET/B be used.
Communication with the following
. devices in the device memory is
Self station possible: B, W, X, Y, special devices in . -
i the M9000's, special devices in the Communication Communication
Station where computer St not possible not possible
link module is mounted | | D9000's.
Communication with special function
MELSECNET/0 modules is possible.
- remote station When communicating with a QnACPU
station, only the AnACPU device
. ranges in the device memory can be
Other stations used for communication. Communication Communication
(Via MELSECNET/10 ] When using PC CPUs other than not possible not possible
QnACPU, the entire ranges indicated
in the specifications in section 5 can
be used.

(2) Mountable number of modules
At a QnA type programmable controller, a maximum of 6 computer link modules
can be mounted.
For the mounting of a computer link module, refer to 2.7.

(3) Communications using the dedicated protocol
Carry out data communication after confirming the usable commands specified
in Section 3.2.1. '
Data can be read or write to the device memory of the QnACPU within the
device range of the AnACPU (Data cannot be read or write to the file resisters,
latch relays, and step relays).

(4) Communications in the no-protocol mode and bi-directional mode
Data communications between QnA CPU and an external device using a
computer link module can be executed in the same manner as data
communications between A series PC CPU and an external device.
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POINT I

Since the performance differs between QnA CPUs and A series PC CPUs, the
response speed of the PC CPU to the read/write request which is output by
the computer link module varies accordingly.

When using a computer link- module by mounting it at a QnA type program-
mable controller, it is necessary to test the correctness of the operation.
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APPENDIX 6 EXAMPLES OF COMPUTER LINK PROGRAMS

This appendix shows examples of sequence programs for data communications in
the no-protocol mode described in Section 6 of the User's Manual (Computer Link
Function).

For sequence program and computer program examples for data communications
using a dedicated protocol and in the bidirectional mode, refer to the following
guidebook (separately available).

The guidebook also includes sequence program and computer program examples
for data communications in the no-protocol mode.

Computer Link Module Guidebook ... SH-3510

6.1 Examples of Sequence Programs for Data Communications in the No-protocol Mode

Shown below are sequence programs for sending data stored in the data register .
(D), link register (W), file register (R), etc. and the present values of the timer (T)
and counter (C) to the printer in the no-protocol mode and printing them out on it.
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6.1.1 Sequence program when application instructions are used

(1) Example of sequence program (Computer link module 1/O signals: COH to DFH)

For transmitting data stored in data register D10 to K6PR (data to be printed out | D10 ={~ )
X0C7 PH H K K . . .
0 _‘ { [ TO 000C 010B 1 1 7----RS-232C CD terminal check disabled is set.
X000
1| [ PLS MO .- The printinstruction is converted to PLS.
MO XO0CO X0C7 YODO . o
15| F__%_| £ [ASC D1 := D31 - l’gg e;rlmdex (utlg) is converted to ASCIl character
L {BCD D10 D10 ... The data stored in the designated register is
P K converted to BCD code characters.
L {DIS D10 D20 4 - The 16-bitdatais divided into four 4-bit blocks.
P K
o {SFL D20 8 1
P K
L {SFL D22 8 H
[~ R S The data is rearranged into word data
L [+ D22 D23 D33} (186 bits). ’
P
o {+ D20 D21 D34H
P H
- { + 3030 D33 D33H
P H } ..... T't‘\e ogttpué ggetg is converted to ASCIl
k er .
: [+ 3030 D34 D34} onara
L [MO\I; gAOD D351 The CR and LF codes are set.
P K
L MOV 5 D30}-.-- The number of data to be transmitted is set.
P H H K . . .
L — .... The data is transmitted to the transmission
TO 000C 0000 D30 6 Iy .o memory.
L [SET YoDgH- The transmission handshake signal is turned ON.
Xoco o
104 __H [RST YOD(}}---- Transmission is completed.
CIRCUIT END

Computer link module transmission specifications for printer output

K6PR K6PR-k K7PR A7(N)PR

Transmission

spoed BPS 2400 2400 9600 9600

Data length 8 8 8 8

Stop bit . 1 1 2

Parity check Even Even Not set Even
The tansmission

. speed can be

Remarks changed to 2400

BPS.
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(2) Protocol for converting data stored in a data register to printer output data

The PC CPU processes only binary numeric data.

It is, therefore, necessary to convert data to be printed out from BIN to ASCII.
Data is transmitted from the lower eight bits first, then the upper eight bits from
the buffer memory (from the lowest-numbered (head) to the highest-numbered
addresses) to the printer.

The data must be rearranged in the desired order in which it will be transmitted
on the sequence program.

The following is an example of a conversion protocol based on the sequence
program shown in (1).

(Example) When converting data (1234) stored in a data register to ASCI| code

characters
[} D 2H
BIN [oJo[o]oJaf1[o0]o]1[1]a][1]e]e[1]a] D10
: 2 {3 .
BCD instruction [oJolo]1]o]o]1]o]o[o]4]1]e[1][c]o0]|D10
— Lower 8 bits
ﬂllﬂl!l
DISP instruction ﬂﬂllll D21
Divides the 16-bit data
into four 4-bit blocks. > 0 ﬂﬂﬂ D22
ofofof1]pes
IIIIIOIHI OIDIIIIIIIIIIIIIIOJD%
Shi |ftssFul|-aPthe data, whlch D20 Upper 8 bits————»«——— Lower 8 bits ——»i
will be the upper eight bits, | [0 o o o]o 1 o]—-|o ofo o o o| [o]o]o]o]o]0 ] | [0]D22
for rearrangement. Lower 8 bifs
|°|°l°1 l°|°| [o]o IOIOIOIOIOIOIOI%“"?’
exacuted)
o + s[o[aTe ool oo e oa] [ [ [ Joms
[Convertstheoutpul [oToJo]oJoJolo]ofolo]o]o ofo]a]1]D23
data to word data.
[o]cTo]o o1 oo o]0 0o 00 a 0] '
+ % >>{0JoJooo1Jao o o o o] | | | |02+
[oJoJo[oJo[oJofeo o o]0 o o1 1]0et
[oJo[o]oJo]o[1]o[o]o]o]o]0]o]o0[1]D33
+ ofof1]1]aJo 1 ofoJasJ+] [ [ [ Joe8
Conversich to ASCHI [oTo]1]1ToJoJo]oJofo]1[1]o]o]0]0]H3030 (3231H)
Adds 30H to every
eight bits to convert
the data to ASCHl code
characters) [o]ofoJoof1]ofofojofo]ofafo[1]1]Das
: + ofof1]1]o 1]o]ofofof4]1] | | | o
[oJoT+11]ofo]ofo o o 1]1]o]o o o]Hs0m0 (B433H)
Data stored by sequence Buffer memory
program shown in (1)
D30 | ooH | osH OH [ 00H | 0SH
3TH 44 3TH 44H
. . D3| @ | © OH| ) | ®
TO instruct L B
[wmes":ssa::tgr';ej D32 3§EH3 o :> oH| o | o —=> Printout
buffer memory. pas| B —5(—:';‘_ 03H —3—5'(2! o D10=1234
D34 w{‘} S 04H w{‘} bl
D38| ar | R 05H| uh | R
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6.1.2 Sequence program when dedicated instructions are used

The following is an example of a program for executing the same processing as
performed by the sequence program shown in Appendix 6.1.1 by the use of
AnA/AnUCPU dedicated instructions (BINDA, PRN).

(Computer link module I/O signals: COH to DFH)

P T

For transmitting data stored in data register D10 to K6PR (data to be printed out | D10 =1+

Xoe? P ol H, K K Byte is set as the unit of the data to b

o [TO 000C 0103 1 {1 1 Byteissetas the unitof the datato be
P H H K K transmited.

L L TO 000C O10B 1 1 3.... RS-232C CD terminal check disabled is set.

X000 M9039
19— <PLS MO ... The printinstruction is converted to PLS.

Mo

24 | [SET M1 1---- M1 for the print instruction is set.

L [ ASC D10= D31 1H|-.-- The index (title) is converted to ASCII code

characters. :

P H :
- f MOV 0AOD D36 1-{.... The CR and LF codes are set (for printing).

L [SET M90491 -~ The method of processing (D)+3 of the
BINDA instruction is set.
» r LEDA BINDA 1.... The output data is converted to ASCII code

characters.
L LLEDC D10 H [The ASCli-converted character ]
String in D10 will be stored in D33 to D35.
- —{ LEDC D33 14
L {LEDR1H
M1 X0CO X0C7 XoDo
67 _| |___| { { } ?uﬁ I LEDB PRN 3.... The data is transmitted.

The head I/0O address in the computer link
K module is set.

- [SUB 12 .- The number of data (12 bytes) to be
transmitted is set.

- { LEDC D31 1 .... The head device for storing the data to be
transmitted is set.

- {LEDC M2 1{.... The bit device which will be turned ON after
transmission is completed.

H
- {SUB 000C 1"

- {LEDRH

L ‘ [RST M1 1...- M1 for the print instruction is reset when the
transmission is completed.

CIRCUIT END

POINT | |

Before usintg a dedicated instruction for the computer link module, set the
number of /O points (F32 points) and the module type (refer to Section
6.4.2(2)) to the slot which holds the computer link module in it by /O allocation
of the parameters to be written to written to the PC CPU.

For the transmission specifications of the computer link module for printer output, refer to
Appendix 6.1.1.
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6.1.3 Example of receive data clear processing program

An example of sequence program used for clearing the receive data which sent from
an external device by using the receive data clear request area in the buffer memory
.as explained in 6.2.1 (4) is shown below for no-protocol mode data communications.
(/0 signals of the computer link module: X/Y000 to X/Y01F) '

X0007 X000D
! /H’ (MO  )—{... The flag enabling access to the
uc24 WDT uc24 computer link module is turned
READY ERROR normal ON.
Mi1 M25
- W (M1 ... The send enable flag is turned
Receiving Send Send ON.
theclear  processing enable
request
X0023
— | [PLS Mi0 I—---Clear command is input.
Clear Clear (in pulses)
command command
pulse
Mi0
— | [SET Mii 7 ...Clear command is held.
Clear command Receiving
pulse the clear
request
M11 MO M25 X0001 Y0010 Yoo11 PH H K K
—{ |-—| |—/1/r———/Hf———-7}/F—-—;H-/———————{To 0000 010D 1 1  7|..-Clear request for the receive
Recelv- UC24 Send Receive Send Read data is executed.
ingthe normal proce- dataread request comple-
clear ssing request tion
request
- fSET Mi12 1+
Data being
cleared, com-
munication
prohibited
Mi2 MO H H K
— | 1} {FROM 0000 010D D100 1 1 Clear processing status by the
Data uca4 Clear computer link module is read.
being normal processing
Cleared, : status
communication
prohibited K
- = 0 D100 3 TRST M12 1-|... The clear completion fiag is
Crlgcaressin gatabeing reset at the completion of clear
gtatus o muni_@t’igzm processing.
prohibited
- ; {RST M11 3+
Receiving
the clear
request
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APPENDIX 7 Communication support tool (MX Component)

MX Component supports every communication path between the DOS-V PC and
programmable controller. It is an ActiveX control library realizing communication
through only simple processes without consciousness of various communication
protocols.

As well, variable programming languages are supported and development of a wide
range of applications is enabled.

An outline of functions of MX Component and the procedure up to creation of an
application is described below.

* Refer to the operating manual and programming manual of MX Component for
details

7.1 Outline of MX Component

An outline of MX Component is described.
The communication path, OS, programming language and functions supported by
MX Component vary according to the version of MX Component to be used.

(1) Support for various communication paths to programmable controller

Because a wide range of communication paths to the programmable controller
is supported, the system just fitting the user can be configured.

<Example of communication using MX Component>

Ethernet communication

Modem communication Gateway function communication

(2) Substantially increased efficiency in development of application

MX Component prepares a wizard type communication setting utility. The user
can enter settings through interactive operation on the screen to realize
communication settings for accessing the desired programmable controller
CPU.

Once the communication settings are set up, you can access the desired
programmable controller CPU with simple designation of the logical station
number of the programmable controller CPU stored in the communication
setting utility.
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(3) Support for various types of operating system

MX Component runs on the following types of DOS/V PC.

¢ Microsoft® Windows® 95 Operating System

¢ Microsoft® Windows® 98 Operating System

¢ Microsoft® Windows® NT Workstation Operating System Version 4.0
e Microsoft® Windows® Millennium Edition Operating System

¢ Microsoft® Windows® 2000 Professional Operating System

¢ Microsoft® Windows® XP Professional Operating System

¢ Microsoft® Windows® XP Home Edition Operating System

¢ Microsoft® Windows Vista® Home Basic Operating System

e Microsoft® Windows Vista®
e Microsoft® Windows Vista®
e Microsoft® Windows Vista®

Home Premium Operating System
Business Operating System
Ultimate Operating System

¢ Microsoft® Windows Vista® Enterprise Operating System

(4) Various programming languages are supported

MX Component supports the following programming languages.
Development of a wide range of applications is possible for each user.

Programming language

Development software

Visual Basic®

Microsoft®
Microsoft®

Microsoft®

Visual Basic® 6.0,
Visual Basic® .NET 2003,
Visual Studio 2005 Visual Basic®

Visual C++®

Microsoft®
Microsoft®

Microsoft®

Visual C++® 6.0,
Visual C++® .NET 2003,
Visual Studio 2005 Visual C++®

VBScript

Text editor and marketed HTML tool

VBA

Microsoft®

Microsoft®

Microsoft® Access 2000, Microsoft® Access 2002,

Microsoft® Access 2003 or Microsoft® Access 2007

Excel 2000, Microsoft® Excel 2002,
Excel 2003, Microsoft® Excel 2007,

The shown above is information as of November 2008.

For the latest development software, refer to the MX Component Operating

Manual.
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(5) Special functions exclusively for data communication with the programmable
controller are supported.

MX Component prepares functions necessary for data communication with the
programmable controller such as communication line opening/closing and
device loading/writing.

Multi-function communication programs can be developed without difficulty.

Name of function

Function

Connect Log-in the subscriber line

Open Opening the communication line and subscriber line
Close Closing the communication line

Disconnect Disconnecting the subscriber line

Get Error Message

Showing description of error and remedy

Read Device Block

Batch loading devices (Long type)

Write Device Block

Batch writing devices (Long type)

Read Device Block 2

Batch loading devices (Short type/INT type)

Write Device Block 2

Batch writing devices (Short type/INT type)

Read Device Random

Random loading devices (Long type)

Write Device Random

Random writing devices (Long type)

Read Device Random 2

Random loading devices (Short type/INT type)

Write Device Random 2

Random writing devices (Short type/INT type)

Set Device Setting one device point (Long type)

Get Device Acquiring data from one device point (Long type)

Set Device 2 Setting one device point (Short type/INT type)

Get Device 2 Acquiring data from one device point (Short type/INT type)
Read Buffer Loading buffer memory

Write Buffer Writing buffer memory

Get Clock Data

Loading clock data of programmable controller CPU

Set Clock Data

Writing clock data to programmable controller CPU

Get Cpu Type

Loading programmable controller CPU model

Set Cpu Status

Remote RUN/STOP/PAUSE of programmable controller CPU

Entry Device Status

Monitoring and registering device status

Free Device Status

Canceling monitoring/registration of device status

On Device Status

Event notification

For details of the functions, refer to the MX Component Programming Manual.

(6) Collecting data into Excel without program

When MX Component is combined with MX Sheet (SWnD5C-SHEET-J), the
device data of the programmable controller can be collected into Excel with

simple settings.
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7.2 MX Component operating procedure

The programming procedure of MX Component and a sample program are shown
below.

(1) Programming procedure

The programming procedure is as follows.
The following procedure is for Visual Basic® .

1) Set up the communication settings between the
DOS/V PC and PLC through a wizard. (Only the
program may be used instead of the wizard with some
control.)

The wizard helps you to enter the logical station
number, connection module type, destination PLC and
other settings necessary for communications.

2) Paste the ACT control icon on the form and enter the
logical station number, which is entered in step (1), in
the properties of the pasted control.

[Cornmand1

HJcuex

3) Use functions to describe a program for loading device
data

rivate Suk Commandl Click()

ret = ActEasylIFi,GetDevice ("DO%, lpData(0}}
Lebell.caption = lpbata(0)

. Fomml
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(2) Sample program
The following sample program reads DO to D4 (five points) of the target PLC
using the logical station number.
(a) When Visual Basic® is used

1) Screen example (Form1)

Text1
' Enter the logical station number.

Command1

' Connect to the communication line.
Command2

' Read the device data.

Command3

' Cut the communication line.

ACT control (ActEasy IF)
' ACT control for utility setting type

2) Program example

Private Sub Command1_Click()

' sk sk sk sk sk sk ok sk sk sk ok sk ke sk sk sk sk sk ok
' Connection

* sk sk sk sk sk ok ok ok sk sk sk sk sk sk sk sk sk sksk ok
Dim rtn As Long

' Get LogicalstationNumber
ActEasylF1. ActLogicalStationNumber = Val(Text1.Text)

' Connection
rtn = ActEasylF1. Open()
If rtn = 0 Then

MsgBox "The connection was successful"
Else

MsgBox "Connection Error:" & Hex(rtn)
End I

End Sub

Private Sub Command2_Click()
" ok ok ok sk ok ok ok ok sk ok ok ok sk skesk ok skok sk

' Read

! sk skoskosk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk ok
Dim rtn As Long

Dim idata(5) As Integer

' D0O-D4 are read
rtn = ActEasylF1. ReadDeviceBlock2 ("D0", 5, idata(0))
If tn =0 Then _
MsgBox "D0-D5 =" & idata(0) & ", " & idata(1) & ", " & idata(2) & ", " & idata(3) & *," & idata(4)
Eise
MsgBox "Read Error:" & Hex(rtn)
End If

End Sub
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Private Sub Command3_Click()
' sk ok sk sk sk ok ok ok ok ok ok ok ke sk sk sk sk ks sk

' Disconnection
' sk ok ok ok ok ok ok ok sk sk ok sk ke sk sk sk sk sk ok
Dim rtn As Long

' Disconnection
rtin = ActEasylF1. Close()
If rtn =0 Then

MsgBox "The disconnection was successful"
Else

MsgBox "Disconnection Error:" & Hex(rtn)
End If

End Sub

(b) When Visual C++® is used

J] % 3k sk sk sk sk ok ok ok ok ok ok ok ok ok sk ok ok oK

//  Connection
/] 3k 3k sk sk ok ok sk sk sk skoskoskosk skeskosk sksk ok

void CVCDIg::OnOpen()
{
long IRet;
CString szMessage;

/I Reflects the logical station No. set in the text box on the variable.
UpdateData();

I/ Get LogicalStationNumber
m_actEasylf. SetActLogicalStationNumber ( m_ILogicalStationNumber );

// Connection
IRet = m_actEasylf. Open();
if (IRet == 0) {
MessageBox ( "The connection was successful" );
}else {
szMessage. Format ( "Connection Error: %x", IRet );
MessageBox ( szMessage );
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JI % 3k 3k ok sk ok ok ok sk sk sk sk sk sk sk ok kosk skok

//  Read
] 3 skookoskook sk skookockook sk sk sk sk sk sk sk sk sk sk

void CVCDig::OnRead()

long IRet;
short sData[5];
CString szMessage;

// DO-D4 are read
IRet = m_actEasylf. ReadDeviceBlock2 ( “D0", 5, sData );
if ( IRet == 0) {
szMessage. Format ( “D0-D5 = %d, %d, %d, %d, %d",
sData[0], sData[1], sData[2], sData[3], sData[4] );
MessageBox ( szMessage );

}else {
szMessage. Format ( "Read Error: %x", IRet );

MessageBox ( szMessage );

}

J] kkskskskskoskoskoskoskskosk sk sk skoskoskoskskeosk
//  Disconnection

/] kkskoskokskskokokoksksk sk sk sk sk sk sksk sk
void CVCDIg::OnClose()

{
long IRet;

CString szMessage;

// Disconnection
IRet = m_actEasylf. Close();
if ( IRet == 0) {
_ MessageBox ( "The disconnection was successful” );
} else { _
szMessage. Format ( "Disconnection Error: %x", IRet );
MessageBox ( szMessage );
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APPENDIX 8 EXTERNAL DIMENSIONS
(1) AJ71UC24
4.2(0.17)
Aunucas
| ~[@]
= ®
" @
© S )
: : @
8 m B -
@]
s
=[BT
l oyl
[
*bﬁﬁ [00000A0Ananan
= 106 (4.17) 25 37.5
4.2 131 (5.16) 0.98) (1.48)
(0.17)
(2) A1SJ71UC24-R2/PRF, A1SJ71C24-R2/PRF
o o T (Afsj7iuc2aR2 |
2 E e
[ S|
8 2 o
‘ 71.6 (2.82) L 22 L 345
6.5 93.6(3.68)  (0.87) (1.36) | |
(0.26) Unit: mm (inch)

A1SJ71UC24-R2/PRF and A1SJ71C24-R2/PRF have the same external
dimensions excluding the interface section. The illustrations above show
A1SJ71UC24-R2.
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(3) A1SJ71UC24-R4, A1SJ71C24-R4
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RS-422/485
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A1SJ71UC24-R4 and A1SJ71C24-R4 have the same external dimensions
excluding the interface section. The illustrations above show A1SJ71UC24-R4.

(4) A1SCPUC24-R2
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(5) A2CCPUC24(-PRF)
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Unit: mm (inch)

A2CCPUC24 and A2CCPUC24-PRF have the same external dimensions ex-
cluding the interface section. The illustrations above show A2CCPUC24.

* Cable bending radius for the cable connecting to an external device (for computer
link function and printer function)

(Connection using a connector) (connection using a terminal block)
Cable diameter
rs22
xX4+10 85 RS-485
(3.35) =
[T-="=° 1 r=-A / :I:l" O

sleie/els

M
[
[
[
=TT
[RRY
VAN,
<
S
-
a
"
3
g

", o
Sk AN
| FEEEmon |
R1 (bending radius near terminal block) : Cable diameter x 4
R2 (bending radius near connector) : Cable diameter x 4

r1 (bending radius near crimp style terminal) : Connection is possible without
bending the cable excessively.
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APPENDIX 9 RS-232C INTERFACE CONNECTORS
The following models are used as RS-232C interface connectors.
Module model Hardvyare Num.ber of Manufacturer Connector model Contact
version pins
AJ71UC24 — 25 DDK Ltd. 17L-10250-27-D9AC http://www.ddknet.co.jp/English/
A1SJ71C24-R2 — 9 DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
H or earlier DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
A1SJ71UC24-R2 9
J or later E.IFEOSE ELECTRIC CO., RDED-9SE-LN(55) http://www.hirose-connectors.com/
A1SJ71C24-PRF — 9 DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
H or earlier DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
A1SJ71UC24-PRF 9
J or later E.IFEOSE ELECTRIC CO,, RDED-9SE-LN(55) http://www.hirose-connectors.com/
A1SJ71UC24-R4 .
A1SJ71C24-R4 — No RS-232C interface
A1SCPUC24-R2 — DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
A2CCPUC24 — DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
A2CCPUC24-PRF — 9 DDK Ltd. 17L-10090-27(D9AC)-FA |http://www.ddknet.co.jp/English/
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

N

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products, special damages and secondary damages whether foreseeable or not, compensation for accidents,
and compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-
site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.




Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in the United
States and other countries.

Pentium is a trademark of Intel Corporation in the United States and other countries.

Ethernet is a trademark of Xerox Corporation.

All other company names and product names used in this manual are trademarks or registered trademarks of their
respective companies.
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