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® SAFETY PRECAUTION @

(Always read these instructions before using the products.)

When designing the system, always read the relevant manuals and give sufficient consideration to
safety.
During the exercise, pay full attention to the following points and handle the product correctly.

[EXERCISE PRECAUTIONS]

<> WARNING

® Do not touch the terminals while the power is on to prevent electric shock.
® Before opening the safety cover, make sure to turn off the power or ensure the safety.

® Do not touch the movable portion.

/\ CAUTION

® Follow the instructor's direction during the exercise.

® Do not remove the module of the demonstration machine or change wirings without permission.
Doing so may cause failures, malfunctions, personal injuries and/or a fire.

® Turn off the power before installing or removing the module.
Failure to do so may result in malfunctions of the module or electric shock.

® \When the demonstration machine (such as X/Y table) emits abnormal odor/sound, press "Power
switch" or "Emergency switch" to turn off.

® \When a problem occurs, notify the instructor as soon as possible.
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INTRODUCTION

This textbook explains the programmable controller, the program editing methods
with GX Works2, the sequence instructions and the application instructions for
understanding the MELSEC-Q series programming.

| The related manuals are shown below. |

@)

@)

QCPU User's Manual (Hardware Design, Maintenance and Inspection)
............................................................................................. SH-(NA)080483ENG
Explains the hardware.

QnUCPU User's Manual (Function Explanation, Program Fundamentals)
............................................................................................. SH(NA)-080807ENG
Explains the functions and programming method.

(3) MELSEC-Q/L Programming Manual (Common Instruction)
............................................................................................. SH(NA)-080809ENG
Explains details of each instruction.

(4) GX Works2 Beginner's Manual (Simple Project)
............................................................................................. SH(NA)-080787ENG

(5) GX Works2 Version 1 Operating Manual (Common)
............................................................................................. SH(NA)-080779ENG

(6) GX Works2 Version 1 Operating Manual (Simple Project)
............................................................................................. SH(NA)-080780ENG

(7) Before Using the Product
........................................................................................................... BCN-P5782

(8) Digital-Analog Converter Module User's Manual
..................................................................................................... SH(NA)-080054

(9) Before Using the Product
........................................................................................................... BCN-P5781

(10) Analog-Digital Converter Module User's Manual
..................................................................................................... SH(NA)-080055

(11) MELSEC-Q/L Programming Manual (Structured Text)
..................................................................................................... SH(NA)-080366

(%)
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CHAPTER 1 OVERVIEW OF QCPU

The Universal model QCPU is used for a training in this textbook, therefore, "QCPU"
indicates "Universal model QCPU" unless otherwise noted.

QCPU has the following features.

(1) Large number of /O points can be controlled
The Q-Series CPU module supports the following number of actual /O points
which are accessible to the /O modules mounted on the base unit.

@)

(b)

(©

(d)

Basic model QCPU

* QO0JCPU: 256 points (X/YO to FF)

* QO0OCPU, QO01CPU: 1024 points (X/YO to 3FF)

Up to 2048 points (X/YO to 7FF) are supported as the I/O device points
available for refreshing the remote 1/0 of CC-Link and link I/O (LX, LY) of
the MELSECNET/H.

High Performance model QCPU

One module supports 4096 points (X/YO to FFF).

Up to 8192 points (X/YO to 1FFF) are supported as the 1/0 device points
available for the remote 1/O stations in the MELSECNET/H remote 1/O
network and CC-Link data link.

Process CPU and redundant CPU

One module supports 4096 points (X/YO to FFF).

Up to 8192 points (X/YO to 1FFF) are supported as the 1/0 device points
available for the remote /O stations in the MELSECNET/H remote I/O
network and CC-Link data link.

Universal model QCPU

* QOOUJCPU: 256 points (X/YO to FF)

* QOOUCPU, QO1UCPU: 1024 points (X/YO to 3FF)

» QO2UCPU: 2048 points (X/YO0 to 7FF)

* QO3UD(E)CPU, Q04UD(E)HCPU, QO6UD(E)HCPU, Q10UD(E)HCPU,
Q13UD(E)HCPU, Q20UD(E)HCPU, Q26UD(E)HCPU: 4096 points (X/YO
to FFF)

Up to 8192 points (X/YO to 1FFF) are supported as the 1/O device points

available for the remote 1/O stations in the MELSECNET/H remote 1/O

network and CC-Link data link.



)
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Lineup corresponding to the program capacity
The following table lists the lineup of CPU available for various program
capacity.
CPU module type Program capacity
. Q00(J)CPU 8K steps
Basic model QCPU Q01CPU 14K steps
QO02(H)CPU 28K steps
High Performance QO6HCPU 60K steps
model QCPU Q12HCPU 124K steps
Q25HCPU 252K steps
QO02PHCPU 28K steps
QO6PHCPU 60K steps
Process CPU Q12PHCPU 124K steps
Q25PHCPU 252K steps
Q12PRHCPU 124K steps
Redundant CPU Q25PRHCPU 252K steps
QO0U(J)CPU 10K steps
QO01UCPU 15K steps
Q02UCPU 20K steps
QO3UD(E)CPU 30K steps
Universal model QO04UD(E)HCPU 40K steps
QCPU QO6UD(E)HCPU 60K steps
Q10UD(E)HCPU 100K steps
Q13UD(E)HCPU 130K steps
Q20UD(E)HCPU 200K steps
Q26UD(E)HCPU 260K steps

High speed processing
High speed processing has been achieved. (Example: LD instruction)

CPU module type

LD instruction
processing speed

Q00JCPU 200ns
Basic model QCPU QO00CPU 160ns
QO1CPU 100ns
. Q02CPU 79ns
:'gge'rgrfcogﬂa“ce QO02HCPU, Q06HCPU, Q12HCPU,
Q25HCPU
02PHCPU, QO6PHCPU, 34ns
Process CPU 812PHCPU, 825PHCPU
Redundant CPU Q12PRHCPU, Q25PRHCPU
QO0UJCPU 120ns
QO0UCPU 80ns
QO1UCPU 60ns
Universal model Q02UCPU 40ns
QCPU QO3UD(E)CPU 20ns
QO04UD(E)HCPU, QO6UD(E)HCPU,
Q10UD(E)HCPU, Q13UD(E)HCPU, 9.5ns

Q20UD(E)HCPU, Q26UD(E)HCPU

The high-speed system bus for the MELSEC-Q series base unit has achieved
faster access to an intelligent function module and link refresh with a network

module.

(a) Basic model QCPU

MELSECNET/H link refreshing: 2.2ms/2K words
*1: The QO1CPU is used without SB and SW, and the MELSECNET/H network module is
mounted on the main base unit.
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(b) High Performance model QCPU, Process CPU, Redundant CPU or

Universal model QCPU
Access to the intelligent function module: 20us/word (approximately 7
times*z)
MELSECNET/H link refreshing: 4.6ms/8K words (approximately 4.3
times )
*2: These are the values resulted from the following comparison:

 Comparing Q02HCPU with Q2ASHCPU-S1

* Comparing Q25PHCPU with Q4ARCPU

* Comparing Q25PRHCPU with Q4ARCPU

Increased debugging efficiency through high-speed communication with GX
Works2

High-speed communications at maximum 115.2Kbps are available by RS-232
and the time required for writing and reading of programs and monitoring are
reduced. Also, the communication time efficiency of debugging is increased.

In addition, High Performance model QCPUs (except for the Q02CPU), Process
CPUs, Redundant CPUs, and Universal model QCPUs support USB, which
enables high-speed communications at 12Mbps.

AnS/A series 1/0 modules and special function modules are available

The AnS/A series compatible extension base units (QA1S60B, QA60B, and

QABADP+A50B/A6LB) enable High Performance model QCPU to use the

AnS/A series 1/0 modules and special function modules.

* The extension base unit for the A series cannot be used for the Universal
model QCPU.

Saved space by downsizing
The installation space for the Q series is reduced by approximately 60%
compared with the AnS series.

000000

Q series
ANS series

98mm (3.86inch)

i il
g
q
q

o I

Main base unit with 5 slots 245mm(9.65inch)

(depth:98mm(3.86inch))|

Main base unit with 8 slots 328mm(12.92inch)

Main base unit with 12 slots 439mm(17.28inch)

Connection of up to 7 extension base units

Up to seven extension base units can be connected to the Q series CPU
module.

The whole extension cable length is 13.2m, which enables flexible layout of
base units.



(8) Memory extension by memory card™
The QCPU equips the memory card installing connector so that a memory card
with the capacity of up to 32M byte can be connected. (The 32M-byte memory
card can be connected only when an ATA card is used.)
Installing large-capacity memory cards enables large-capacity files to be
managed, which allows for the comment setting to all data devices and saving
old programs in a memory as correction data.
*3: The Basic model QCPU, Q00(J)CPU, and Q01UCPU do not support memory cards.

POINT
For the High Performance model QCPU, available file register points differs
depending on the function version and serial number.
For details, refer to the QCPU User's Manual Hardware Design, Maintenance
and Inspection.

(9) Automatic writing to standard ROM *™
Parameters and programs of the memory cards can be written to the standard
ROM of the CPU module without GX Works2.

*4: The Basic model QCPU does not support the following functions.
Automatic writing to standard ROM

*5: The Universal model QCPU does not support the following function.
Automatic writing to standard ROM

(10) Forced on and off of external /0™
Even when the CPU module is running, forced on and off of external input and
output is available with GX Works2 regardless of the program execution status.
Also, the wiring and operation tests can be conducted without stopping the CPU
module by forcibly turning on or off the 1/O.

*6: The Basic model QCPU does not support the following functions.
Forced on and off of external I/O

(11) Remote password setting
When the built-in Ethernet port QCPU, Ethernet module, or serial
communication module is externally accessed, an access to the CPU module
can be controlled by the remote password.



(12) Remote I/0 network of MELSECNET/H”’
A MELSECNET/H remote I/O system can be configured by installing a
MELSECNET/H remote master station.

*7: The Basic model QCPU does not support the following functions.
Remote 1/O network of MELSECNET/H

POINT

e The remote password can be set when the built-in Ethernet port QCPU,
Ethernet module, or serial communication module of function version B or
later is used.

e The MELSECNET/H remote 1/0O network can be implemented when the
MELSECNET/H network module of function version B or later is used.

(13) Supporting the multiple CPU system
The Q series CPU module supports the multiple CPU system.
Multiple CPU system can be configured in combination with CPU modules,
motion CPUs, PC CPU modules, and C Controller module.
For details of the multiple CPU system, refer to the QCPU User's Manual
(Multiple CPU System).

(14) Supporting the redundant power supply system
The redundant power supply system can be configured with a redundant base
unit and redundant power supply modules.
The system can continue operation even when one of the power supply
modules fails, since the other supplies the power.

(15) Direct connection to Ethernet®
The Built-in Ethernet port QCPU module allows for direct connections to
Ethernet.
For details of the functions, refer to the QnUCPU User's Manual Communication
via Built-in Ethernet Port.

*8: Applicable only to the built-in Ethernet port QCPU.



~—— MEMO




CHAPTER 2 SYSTEM CONFIGURATION
2.1 Basic System Configuration
2.1.1 Device configuration

The following figure shows an actual programmable controller configuration.

~

@ Q5[ B extension base unit
@ Q6[ B extension base unit

Figure 2.1 Universal model QCPU module configuration (When Q30DB is used)

*1: The following bases are also available for the Universal model QCPU:
» Q30B type main base unit
* Q30RB type redundant power main base unit

» Q30SB type slim type main base unit



With three
I/0 modules

With five
1/0 modules

With eight
1/0 modules

With 12
1/0 modules

With eight
1/0 modules

With 12
1/0 modules

With two
1/0 modules

With three
1/0 modules

With five
1/0 modules

Main base unit

Power supply
CPU

Q338

Power supply
CPU

Q35B

Power supply
CPU

Q38B

Power supply
CPU

Q312B
Multiple CPU high speed main base unit

>

g

AAF

E (@]

Q38DB

>

o2

% O

£ Q312DB

Slim type main base unit

Power supply
CPU

Q32SB
g
3
% O
c Q33SB

Power supply
CPU

Q35SB

Extension base unit
(requiring a power
supply module)

Power supply

Q63B

Power supply

Q65B

Power supply

(Not requiring a
power supply module)

Q52B
(For two modules)

Q55B

Q68B

Power supply

Q6128

The main roles of the base unit are; fixing the power supply module, CPU module,
and 1/0 modules, supplying 5VDC power from the power supply module to the CPU
module and I/O modules, and transmitting the control signals to each module.




(Power Supply Module)

Module name Input Output
Q61P 100V to 240VAC 5VDC 6A
Q62P 100V to 240VAC 5VDC 3A, 24VDC 0.6A
Q63P 24VDC 5VDC 6A
Q64PN 100V to 240VAC 5VDC 8.5A
Q61P-D 100V to 240VAC 5VDC 6A
Q61SP 100V to 240VAC 5VDC 2A
Program capacity Basic instruction Maximum ll(.) points for
CPU type . . connecting to a
(maximum) processing speed
programmable controller
QO0UJCPU 10K steps 120ns 256 points
QO00UCPU 10K steps 80ns 1024 points
Q01UCPU 15K steps 60ns 1024 points
Q02UCPU 20K steps 40ns 2048 points
QO03UD(E)CPU 30K steps 20ns
QO04UD(E)HCPU 40K steps
QO06UD(E)HCPU 60K steps
Q10UD(E)HCPU 100K steps 95ns 4096 points
Q13UD(E)HCPU 130K steps
Q20UD(E)HCPU 200K steps
Q26UD(E)HCPU 260K steps
Format VO points 8 points 16 points 32 points 64 points
120VAC - O - -
240VAC ®) - - -
% 24VDC (positive ) o o o
K common)
E 24VDC o i i i
3 | (high-speed input)
= | 24VDC (negative
- O @) -
common)
5/12vVDC - O O ®)
Contact output - O - -
o Independent
2| contact output © i j i
8 Triac output - o - -
g_ Transist_or output o o o o
3 (sink)
Transistor output
- O @) -
(source)
I/O mixed O - ©) -




2.1.2 Precautions for system configuration

This section explains restrictions for configuring the system with the Q-series CPU
module.

(1) Number of mountable modules
(@) The number of mountable modules and supported functions are restricted
depending on the module type.

[When the Universal model QCPU is used]

Maximum number of

Product name Model name .
modules/units per system

CC-Link IE controller
network module

QJ71GP21-SX
QJ71GP21S-SX
QJ71LP21
QJ71BR11
QJ71LP21-25

Upto 4 modules >
MELSECNET/H network

module e QJ71LP21S-25
« QJ71LP21G
¢ QJ7INT11B
* QJ71E71
series Ethernet * QJ71E71-B2 *3
iaterface module . 8J71E71-BS Up to 4 modules
« QJ71E71-100
series CC-Link system * QJ61BT11 L. %4 %5
Swaster/local moduli . 8J61BT11N No restriction
Interrupt module * QI60 Only 1 module °
GOT (Graphic Operation GOT1000 Series (for bus connection .
. *7 Up to 5 units
Terminal) only)

*1: Only the CC-Link IE controller network module with the serial number (first five digits) of
"09042" or later can be used.

*2: The number is a total of the CC-Link IE controller network module and MELSECNET/H
network module.

*3:  One module is mountable to the one system of the QOOUJCPU, QOOUCPU, and the
QO01UCPU, and two modules for the Q02UCPU.
*4: Available in modules with function version B or later.
*5:  One CPU module can control the following number of modules by setting CC-Link
network parameters in GX Works2.
* QO0UJCPU, QOOUCPU, QO1UCPU: up to 2 modules
* QO02UCPU: up to 4 modules
* QO3UD(E)CPU, QO4UD(E)HCPU, QO6UD(E)HCPU, Q10UD(E)HCPU,
Q13UD(E)HCPU, Q20UD(E)HCPU, Q26UD(E)HCPU: up to 8 modules
There is no restriction on the number of modules when the parameters are set with the
CC-Link dedicated instructions.
For the CC-Link system master/local modules whose parameters can be set by the
dedicated instructions, refer to the CC-Link System Master/Local Module User's Manual.
*6: This number indicates the number of interrupt modules with no interrupt pointer setting.
There is no restriction on the number of modules for the interrupt modules with the
interrupt pointer setting.

*7:  For the available GOT models, refer to the GOT1000 Series Connection Manual.



(b) Forthe GOTSs, the GOT1000 series are available (however,
Q-mode-compatible operating system and communication driver must be
installed).

The Q series bus connection interface module is required for the bus
connection.

The GOTB800 series, A77GOT, and A64GOT cannot be used.

The GOT900 series do not support the Universal model QCPU.



2.2 Connection with GX Works2
2.2.1 Interface and connection channel

In the Q series, flexible and wide methods are available for connecting the CPU and
GX Works2.
For details, refer to the GX Works2 Operating Manual.

GX Works2 has the following two items about the "connection destination".
(1) Specification of I/F
PC side I/F or PLC side I/F

(2) Other station setting and network route
Other Station Setting, Network Communication Route, Co-existence Network
Route

The following explains each item of the Transfer Setup screen.

Transfer Setup Connectioni

=

C ] 1l
l) CC IE Cont CC IE Field ( Series MET(IT) FLC
MNET/10(H) Board Bus Board Board -
Board Ay
LISE
T 5
PLC side I/F i = i
£l
pLC CCIE Cont CC-Link. Ethernet cz4 GOT CCIEFeld  CCIEField
Module MNET/10{H} Madule Module Masterflocal Communication
2) Module Modie  HeadModus ||
PLC Mode | QCPLU (G made)

| E ﬂ % Connection Channel List... 4-1-—7)

3) 2 Mo Specification Other Station Cther Skation P o
(Single Network) (Co-existence Metwork PLC Direct Coupled Setting < 0)
Connection Test < 9)
Tirne Out (Sec.) | 30 Retry Times |0
PLC Type
Dekail
4) NET/10(H) A System Imags. . —10)
v

Phone Line Connection {24,

H B N NN s

CCIE Cont  (CCIE Field Ethernet CC-Link a4
MET/10(H) Cancel

K E|

CCIE Cont  CCIE Field Ethernet CC-Link. 24

5) <

Accessing Host Station

Multiple CPL Setting

6) g g g g Target PLC ’ﬁ

Mat Specified

1) PC side I/IF
Select the type of the interface on the personal computer side.
Double-click each interface to set the details.

2) PLC side I/F
Select the module on the programmable controller side to be connected
with the peripheral device.
Double-click each module to set the details.



3)

4)

5)

6)

7

8)

9)

Other Station Setting

Specify the host station or other station.

Double-click each icon to set the details.

* No Specification
Select this to access the programmable controller CPU which is directly
connected to a personal computer.

« Other Station (Single Network)
Select this to access the programmable controller CPU on other station
via only one type of network (including a multi-tier system) such as
CC-Link, MELSECNET/10(H), CC-Link IE controller network, Q series
C24 module and Ethernet.
Since Ethernet is recognized as equivalent to CC-Link IE controller
network and MELSECNET/10(H), select "Single Network" for a mixed
system in which Ethernet, CC-Link IE controller network, and
MELSECNET/10(H) are configured.

e Other Station (Co-existence Network)
Select this to access the programmable controller CPU on other station
via two types of network.
This means the system which consists of two different networks, such as
from MELSECNET/10(H) to CC-Link module or from Q series C24
module to MELSECNET/10(H).

Network Communication Route

Select the network type, network number, station number, and the start 1/0
number of the network that is routed at an access to the programmable
controller CPU on other station. The setting items differ according to the
selected network type.

Co-existence Network Route

Select the network type, network number, station number, and the start 1/0
number of the network to be accessed. The setting items differ according to
the selected network type.

Target System
In the multiple CPU system, specify the CPU number to be accessed.

[ Connection Channel List| button

Displays a list of the types of the connection destination.
The connection route can be selected from the list.

[ PLC Direct Coupled Setting| button

This function is useful to change the station specification from "Other
Station" to "No Specification".

[ Connection Test| button

Tests if the target programmable controller CPU set on the Transfer Setup
screen can be accessed properly.

If the test is successful, the model of the target programmable controller
CPU module is displayed in the PLC Type column.
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10) button

Displays the connection route in an illustration.



2.2.2 Access range from GX Works2

The seamless communication is established among CC-Link IE, Ethernet,
MELSECNET/H, and CC-Link of the Q series.
GX Works2 can access a programmable controller via various networks.

T
Z

Ethernet .~

_iﬂwﬂﬂm | HITTIT
C _"MELSECNET/H, CC-Link [E )
7 E—
S [T =TT
I;.m.u.,sc,| l.muu&,! _:HHHHHHHH

(1) Access example via Ethernet, CC-Link IE, MELSECNET/H, and CC-Link
The request source GX Works2 can access up to two target stations.
Network 2 to 7

\QCP K m(gcp U/—\QCPU
Network 8

Request source

Network 1 Relay MELSEC Relay : Target
GX Works2 i - CC-Link IE :
(Personal computer))  (Ethemet) station1 | NET/H station 7 MELSECNET/H station 1
QCPU
Target
. station 2
CC-Link
(2) Access example via CC-Link IE, MELSECNET/H, and CC-Link
The request source GX Works2 can access up to two target stations.
Request source CPU port
GX Works2
(Personal computer) \ QCPU Network 2 to 7
Connected
programmable
controller QCPU QCPU QcPU
Network 1 CC-Link IE Network 8
CC-Link IE Relay | e sec | Rely CC-Link IE Target
station 1 station 7 station 1
MELSECNET/H NET/H MELSECNET/H
QCPU
Target
station 2

CC-Link



2.3 Name and Appearance of CPU

This section explains part names and setting of the module.

/_E!D— 1)
QOBUDHCPU
EJECT (506UDHCPU
MODE — 2) = MODE
RUN 9) i RUN <
ERR. 3) — m

— =
— O
ERR. -
USER \ USER i
BAT.
BOOT %\ 4) H ng E
\ 5)

6) 't

;

7)) 10) >

=
c
z

RESET

7

)

\ o
s
oA
El®
—

/ use = j
L 11— E
Ly [ —] T
/ RS-232 12)
. _ < >
g E— T ——J

When opening the cover, put
your finger here.

14)—>J E///—
|
of
O
L
E ;
) |
L U

i 16)

13)



No. Name Application
1) | Module fixing hook Hook used to fix the module to the base unit (Single-operation installation)
Indicates the mode of the CPU module
On :Q mode
2) | MODE LED Flash : Device test with conditions is in process.
Forced on and off function for external I/O is in process.
CPU module change function with memory card is in process.
Indicates the operation status of the CPU module
On : During operation with the RUN/STOP/RESET switch set to "RUN"
Off  : During stop with the RUN/STOP/RESET switch set to "STOP"
When an error which stops operation is detected
Flash : Parameters or programs are written when the RUN/STOP/RESET switch is
set to "STOP", then the RUN/STOP/RESET switch is set from "STOP" to
"RUN"
To turn on the RUN LED after writing the program, perform the following
operations.
3) | RUNLED ¢ Set the RUN/STOP/RESET switch "RUN" — "STOP" — "RUN".
¢ Reset the CPU module with the RUN/STOP/RESET switch.
< Power on the programmable controller again.
To turn on the RUN LED after writing the parameters, perform the
following operations.
¢ Reset the CPU module with the RUN/STOP/RESET switch.
< Power on the programmable controller again.
(When the RUN/STOP/RESET switch is set to "RUN" — "STOP" —
"RUN" after the parameters are changed, network parameters and
intelligent function module parameters are not updated.)
On :When a self-diagnosis error which does not stop the operation except a
battery error is detected
(When operation is set to be continued at an error detection in the
parameter setting)
4) | ERR.LED Off :Normal
Flash : When an error which stops operation is detected
When the reset operation becomes valid with the RUN/STOP/RESET
switch
5) | USER LED On : When the annunciator is (F) turned on
Off :Normal
On (yellow) : When a battery error occurs due to a battery voltage drop of the
memory card
Flash (yellow) : When a battery error occurs due to a voltage drop of the CPU
module battery
6) | BAT.LED On (green) : Turns on for five seconds when the restoration of the data backed
up to the standard ROM by the latch data backup is completed.
Flash (green) : Flashes when the backup of the data to the standard ROM by the
latch data backup is completed.
Off : Normal
On : When the boot operation is started
7) | BOOTLED Off : When the boot operation is not being performed
8) | Serial number display Displays the serial number printed on the rating plate.
9) Eﬁgﬁry card EJECT Used to eject the memory card from the CPU module
10) Memory card installing Connector used to install a memory card to the CPU module

connector




No. Name Application
Connector for connection with a USB-compatible peripheral device (Connector type
11) | USB connector - miniB)
Can be connected with a USB-dedicated cable.
*1 Connector for connection with a peripheral device
12) | RS-232 connector Can be connected with a RS-232 connection cable (QC30R2).
RUN : Executes sequence program operation.
13) RUN/S*;I'OP/RESET STOP : Stops sequence program operation.
switch RESET : Executes hardware reset, operation error reset, and operation initialization
etc.
14) | Module fixing screw hole | Hole for the fixing screw to the base unit (M3 x 12 screw)
15) | Module fixing projection Projection used to secure the module to the base unit
Pins used to connect battery lead wires
16) | Battery connector pin (Lead wires are disconnected from the connector at the shipping to prevent the
battery from consuming.)
17) | Battery Backup battery for the standard RAM and back-up power function
18) | Module mounting lever Lever used to mount the module to the base unit

*1: When connecting a cable to the RS-232 connector or USB connector at all times, clamp the cable to prevent a poor connection,

moving, and disconnection by unintentional pulling.

The Q6HLD-R2 type connector disconnection prevention holder is provided as a clamp for the RS-232 connector.

RS-232 cable

CPU module

Fixing screw

*2: Operate the RUN/STOP/RESET switch with a fingertip.
To prevent the switch from damage, do not use any tool such as screw driver.




2.4 Memory System Configuration

2.4.1 Universal model QCPU module memory configuration

The memory of universal model QCPU consists of the following block

configurations.

(— __Program memory

/—(program cache memory)

Parameter ) ( Program )
( Device comment) (Device initial value)

- J

Standard
( ROM

= 1 )

( Device comment) (Device initial value)
Programmable
controller user data
CS
Standard
( File register ) ( Local device )
J

~

Program

Storage file used in latch
data backup function

File used in
P.DEVST/S.DEVLD functi

- J

OD
( RAM™

~

Module error
collection file

Sampling
trace file

— RAM

( Parameter ) ( )
( Device comment) (Device initial value)
( File register ) ( Local device )
Sampling
trace file
-
~— ROM ~
( Parameter ) ( Program )
( Device comment) (Device initial value)

File register

~

Program

J

Memory card
*1

CPU module

-

J

*1: A memory card cannot be used for QOOUJCPU, QOOUCPU, and Q01UCPU.

*2: QOOUJCPU has

* Program memory:

 Program cache memory:

« Standard RAM:

* Standard ROM:
* Memory card (RAM):

* Memory card (ROM):

no standard RAM.

A memory for storing programs and parameters for CPU module
operation

A program operation is executed by transferring a program stored in
the program memory to the program cache memory.

A memory for operating programs
A program operation is executed by transferring a program stored in
the program memory to the program cache memory.

A memory for using file registers, local devices, and sampling trace
files without a memory card

Using the standard RAM as the file registers enables the
high-speed access as well as data registers.

The standard RAM is also used for storing the module error
collection file.

A memory for storing data such as parameters and programs

A card for storing the file register, local device, device initial value,
sampling trace file, and device comments with the parameters and
program

A Flash card for storing parameters, programs, and file registers.
An ATA card stores parameters, programs, and the programmable
controller user data (general-purpose files).
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POINT

Secure backup by long-term storage

Programs and parameter files are automatically backed up to the program
memory (Flash ROM) which does not require a battery backup. This prevents a
loss of the program and parameter data due to the flat battery.

The battery backup time is also reduced significantly.

In addition, the important data (such as device data) can be backed up to the
standard ROM to prevent a loss of the data due to the flat battery in case of
consecutive holidays.

The backup data is restored automatically when the power is turned on next
time.

N EEETY
required
for data
protection

CPU built-in memory

B4 Program memory
(Flash ROM)

Program No battery

rite programs cache memory <4 backup
= (SRAM) needed!
— = For program
Programming execution +
tool

Device data

- Backup Latch data
Device memory [EXCEI)] Backup
condition is file

ON (Standard ROM)

File register
(Standard RAM)




2.4.2 Memory card application

A QCPU equips a built-in memory as standard for storing parameters and programs,
therefore, the programs can be executed without a memory card.
The memory cards are required for the situations in the table below.

*: A memory card cannot be used for QO0UJCPU, QO0UCPU, QO01UCPU.

(1) SRAM card
File registers in the SRAM card can be written or read by the sequence
program.
The SRAM card is used when:

« the number of file registers exceeds the standard RAM capacity, or
« the sampling trace function is used.

When file registers are stored to the SRAM card, they can be written or read by
the sequence program up to 4086K points.

(2) Flash card
Write data with GX Works2 and read it by the sequence program. (Data can
only be read by the sequence program.)
Use the Flash card when changing the data is unnecessary.
File registers can be stored up to 2039K points.

(3) ATA card
An ATA card is used for programmable controller user data (general-purpose
data).
Programmable controller user data of an ATA card can be accessed by the file
access instruction (such as the SP.FWRITE instruction) in a sequence program
through a CSV format or binary format.



2.4.3 Handling the memory card

The specifications of the memory card which are available for the QCPU module
conform to those of the JEIDA/PCMCIA small programmable controller card.
Only one memory card can be installed to the QCPU.

(1) Memory card specifications

(@) SRAM card

Type
ftem Q2MEM-IMBS | Q2MEM-2MBS | Q3MEM-4MBS | Q3MEM-8MBS
gﬂﬂee':‘?gnf:tpac'ty 1011.5K byte 2034K byte 4078K byte 8172K byte
$torable number of 255 287 319
files
Number of
insertions and 5000 times
removals
External H 45mm | 74mm
dimensions W 42.8mm
D 3.3mm 8.1mm
Weight 159 30g | 31g
(b) Flash card
Item Type
Q2MEM-2MBF Q2MEM-4MBF
Memory capacity 2035K byte 4079K byte
S_torable number of 288
files
Number of
insertions and 5000 times
removals
Number of writings 100000 times
External H 45mm
. . W 42.8mm
dimensions
D 3.3mm
Weight 159
(c) ATA card
Item Type =
Q2MEM-8MBA Q2MEM-16MBA Q2MEM-32MBA
gﬂﬂee':‘?gnf:tpac'ty 7982K byte™ 15982K byte™™ 31854K byte
$torable number of 5127
files
Number of
insertions and 5000 times
removals
Number of writings 1000000 times
External H A45mm
dimensions W 42.8mm
D 3.3mm
Weight 159

*1: The capacity of the ATA cards with the manufacturer control number E or earlier after
formatting is as follows.
Manufacturer control number E: Q2MEM-8MBA: 7948K byte, Q2MEM-16MBA: 15948K
byte
Manufacturer control number E or earlier: Q2MEM-8MBA: 7940k byte, Q2MEM-16MBA:
15932K byte

*2: Up to 511 files can be stored in the Universal model QCPU.



(2) When using the memory card in the purchased status
() Install the enclosed battery.
e SRAM card battery

Type Q2MEM-BAT Q3MEM-BAT
Iltem
M oxide lithi -
Classification Graphite fluoride lithium primary battery anganese dioxide lithium primary
battery
Initial voltage (V) 3.0 3.0
Nominal current
48 550

(mAh)
Battery life when
stored Actually 5 years (room temperature)
Battery life when Refer to the QCPU User's Manual Hardware Design, Maintenance and
used Inspection
Application Power failure backup for SRAM card Power failure backup for SRAM card

P For Q2MEM-1MBS/Q2MEM-2MBS For QBMEM-4MBS/Q3MEM-8MBS

(b) Since the memory card is not formatted in the initial setting, use the card
after formatting in GX Works2.
Formatting is unnecessary for Flash cards.



(3) Installing and removing a memory card
(@) For Q2MEM type memory card

1) To install the memory card

Pay attention to the direction of the memory card when installing it to
the CPU module.

Insert the memory card securely into the connector until the projection
of the memory card EJECT button appears.

Memory card
EJECT button

“ZR CPU module

Memory card

H=)

_—\\
\ A\
-y

s\

(b
o RS

* Check the insert direction.
(£Amark)

2) To remove the memory card

When removing the memory card from the CPU module, press the
memory card EJECT button and pull out the memory card.

Memory card
EJECT button

CPU module



(b) For Q3MEM type memory card

1) To install the memory card

When installing a memory card to the CPU module, follow the following
procedures and pay attention to the direction of the memory card.

Install the memory card

Turn OFF power supply of the
CPU module and remove a lid
of the CPU module.

Install a memory card to a

memory card slot of the CPU
module.

Install the memory card protective
cover to the CPU module.

( Completed '

‘%@
CPU module 3%5 Slightly bend the center of a lid

to make space between a
projection and a mounting hole
and remove the lid.

bDooooo

Projection

MEMORY card
EJECT button

Memory card

* Check the insert direction.
( 2 mark)

i

CPU module

2) To remove the memory card
When removing the memory card from the CPU module, remove the
memory card protective cover and press the EJECT button and pull out
the memory card.

( Remove a memory card '

Turn OFF power supply of the
CPU module and remove a
memory card protective cover l
from the CPU module.

Remove the cover ,
pressing fixing claws §
on the top and bottom, ‘

1 CPU module

Memory card
EJECT button

CPU module

Press the EJECT button to eject
a memory card.

Y

~

( Completed )

'
Lo
.



(c) Toremove the memory card while the power is on

When removing the memory card, confirm that special relays "SM604" and

"SM605" are off.

« The memory card cannot be removed when "SM604" is on because the
CPU module is using the card.

* Turn off "SM605" when it is on.
When both "SM604" and "SM605" are off, remove the memory card
according to the following procedure.

1) Turn on the special relay "SM609" with the sequence program or the
device test of GX Works2.

2) Use the monitor function of GX Works2 to check that the special relay
"SM600" is turned off.

3) Remove the memory card.
SM600 (Memory card can be used): The system is turned on when the
memory card is ready to be used.
SM604 (memory card is being used): The system is turned on when the
CPU module is using the memory card.
SM605 (memory card installation/removal prohibited): Turned on by the
user to disable a installation/removal of the memory card.

(d) To install the memory card while the power is on
1) Install the memory card.
2) Use the monitor function of GX Works2 to check that the special relay
"SM600" is turned on.



CHAPTER 3 PERFORMANCE SPECIFICATIONS

3.1 Performance Specifications

The following table lists the performance specifications of the Universal model

QCPU.

(1) QOOUJCPU, QOOUCPU, Q01UCPU, Q02UCPU, Q03UD(E)CPU

Item

Universal model QCPU

QO0UJCPU

QO0UCPU

QO1UCPU | Q

QO3UDCPU

02UCPU

QO3UDECPU

Control method

Stored program repeat operation

1/0 control mode

Refresh mode

(Direct access I/O is available by specifying direct access I/O (DXO, DYO).)

Program Sequence control Relay symbol language, Ic_Jgic symbolic language, MELSAP3 (SFC),

language language MELSAP-L, function block, and structured text (ST)
Process control language -

Processing | LD X0 120ns 80ns 60ns 40ns 20ns

speed

(sequence | MOV DO D1 240ns 160ns 120ns 80ns 40ns

instruction)

Processing

speed Tracking execution time )

(redundant | (increased scan time)

function)

Constant scanning
(function for keeping regular scan time)

0.5 to 2000ms (setting available in 0.5ms unit) (setting by parameters)

Program capacity * 2 10K steps 15K steps 20K steps 30K steps
9 pacity (40K byte) (60K byte) | (80K byte) | (120K byte)
erﬁgéaon; memory 40K byte 60K byte 80K byte 120K byte
Memory card (RAM) i Capacity of the installed
(drive 1) memory card (8M byte max.)
Capacity of the installed
Memory card (ROM) i memory card
(drive 2) (Flash card: 4M byte max.,
ATA card: 32M byte max.)
Standard RAM
Memory, (drive 3) - 128K byte 192K byte
capacity Standard ROM
(drive 4) 256K byte 512K byte 1024K byte
QCPU
standard - 8K byte
CPU  Fifuliple
shared .o | cpU high
emory speed - 32K byte
transmission
area

*1: The size unit of the files stored in the memory area differs depending on the CPU module.
For details, refer to the QnUCPU User's Manual (Function Explanation, Program Fundamentals).
*2: The maximum number of executable sequence steps is obtained by the following formula.
(Program capacity) - (File header size (Default: 34 steps))

For details of the program capacity and files, refer to the QnUCPU User's Manual (Function Explanation, Program
Fundamentals).

*3: Data in the CPU shared memory is not latched.
Data in the CPU shared memory is cleared when the programmable controller is powered on or the CPU module is
reset.



Universal model QCPU

Iltem QO3UDCPU
00UJCPU 00UCPU 01UCPU 02UCPU
Q Q Q Q QO3UDECPU

Program memory 32 64 124

Memory card i 319 (when the QAMEM-8MBS

(RAM) is used)

Flash

Max. number of Memory card ) 288
files stored card ATA

(ROM) - 511

card
Standard RAM i 3 files (each ong of Fhe following fl_les: file reglster file, local
device file, and sampling trace file)

Standard ROM 128 256
Number of times of writing data into Max. 100000 times"
the program memory
Number of times of writing data into . *5
the standard ROM Max. 100000 times
Number of I/O device points
(number of usable points on 8192 points (X/YO to 1FFF)
program)
(Nr]lijntéirr%ff Ié)gir?tc; Ir;:cessible to the 256 points 1024 points 2048 points 4096 points
actual /0 module) (X/YO to FF) (X/YO to 3FF) (XIYO to 7FF) | (X/YO to FFF)

Number
of
device
points

Internal relay [M]*6

8192 points by default (MO to 8191) (changeable)

Latch relay [L]*6

8192 points by default (LO to 8191) (changeable)

Link relay [B]*6

8192 points by default (BO to 1FFF) (changeable)

Timer [T]*6

2048 points by default (TO to 2047) (changeable) (sharing of low- and
high-speed timers)

The low- and high-speed timers are specified by the instructions.
The measurement units of the low- and high-speed timers are set up by
parameters.

(Low-speed timer: 1 to 1000ms, 1ms unit, 100ms by default)
(High-speed timer: 0.1 to 100ms, 0.1ms unit, 10ms by default)

Retentive timer [ST]*6

0 point by default (sharing of the low- and high-speed retentive timers)
(changeable)

The low- and high-speed retentive timers are specified by the instructions.
The measurement units of the low- and high-speed retentive timers are set up
by parameters.

(Low-speed retentive timer: 1 to 1000ms, 1ms unit, 100ms by default)
(High-speed retentive timer: 0.1 to 100ms, 0.1ms unit, 10ms by default)

Counter [C]*6

Normal counter, 1024 points by default (CO to 1023) (changeable)

Data register [D]*6

12288 points by default (DO to 12287) (changeable)

Extended data register [D]

0 point by default (changeable)

Link register [\N]*6

8192 points by default (W0 to 1FFF) (changeable)

Extended link register [W]

0 point by default (changeable)

Annunciator [F]*6

2048 points by default (FO to 2047) (changeable)

Edge relay [\/]*6

2048 points by default (VO to 2047) (changeable)

Link special relay [SB]*6

2048 points by default (SBO to 7FF) (changeable)

Link special register
[Sw]”

2048 points by default (SWO0 to 7FF) (changeable)

*4: A single writing operation may not be counted as one.

The number of writing into the program memory can be checked with the special register (SD682 and SD683).
*5: A single writing operation may not be counted as one.

The number of writing into the standard ROM can be checked with the special register (SD687 and SD688).
*6: The number of points can be changed within the setting range.
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Universal model QCPU

ftem QO0UJCPU QOOUCPU QO01UCPU QO2UCPU QOSUDCPU
QO3UDECPU
32768 points
(RO to 32767)
Standard 32768 points (RO to 32767) Max. 98304
RAM i Max. 65536 points by block switching points by
block
switching
SRAM Max. 517120 points by block
card - switching in units of 32768
(1M byte) points (RO to 32767)
SRAM Max. 1041408 points by block
card - switching in units of 32768
R] (2M byte) points (RO to 32767)
SRAM Max. 2087936 points by block
card - switching in units of 32768
(4M byte) points (RO to 32767)
SRAM Max. 4184064 points by block
card - switching in units of 32768
(8M byte) points (RO to 32767)
Flash card Max.. 10414_08 pgints by block
(2M byte) - swﬂchmg in units of 32768
points (RO to 32767)
Flash card Max.. 20?79_36 pgints by block
Number | _. - switching in units of 32768
of F'le_ (4M byte) points (RO to 32767)
device [7e gister 98304 points
points (ZRO to
Standard 65536 points (ZRO0 to 65535) 98303)
RAM i Block switching not required Block
switching not
required
SRAM 517120 points (ZRO to
card - 517119), Block switching not
(1M byte) required
SRAM 1041408 points (ZRO to
card - 1041407), Block switching not
[ZR] (2M byte) required
SRAM 2087936 points (ZRO to
card - 2087935), Block switching not
(4M byte) required
SRAM 4184064 points (ZRO to
card - 4184063), Block switching not
(8M byte) required
1041408 points (ZRO to
Flash card - 1041407), Block switching not
(2M byte) .
required
2087936 points (ZRO to
Flash card - 2087935), Block switching not
(4M byte) .
required

*7: When a Flash card is used, only reading is possible. ATA cards cannot be used.




ltem

Universal model QCPU

QO0UJCPU | QOOUCPU | QO1UCPU

QO03UDCPU

QO02UCPU

QO3UDECPU

Number
of
device
points

Step relay [S]*8

8192 points (SO to 8191) (the number of device points is fixed.)*9

Index register/
Standard devise register [Z]

Max. 20 points (Z0 to 19)

Index register [Z]
(32-bit indexing specification
of ZR device)

Max. 10 points (Z0 to 18)
(Index register (Z) is used in double words.)

Pointer [P]

512 points (PO to 511),
The available ranges of the local
pointers and common pointers can be
set by parameters.

4096 points (PO to 4095),
The available ranges of the local
pointers and common pointers can
be set by parameters.

Interrupt pointer [I]

128 points (10 to 127)

The constant cyclic interval of system
interrupt pointers 128 to 31 can be set
by parameters.

(0.5 to 1000ms, 0.5ms unit)
Default value 128: 100ms, 129: 40ms,
130: 20ms, 131: 10ms

256 points (10 to 255)

The constant cyclic interval of
system interrupt pointers 128 to 31
can be set by parameters.
(0.5 to 1000ms, 0.5ms unit)
Default value 128: 100ms, 129:
40ms, 130: 20ms, 131: 10ms

Special relay [SM]

2048 points (SMO0 to 2047) (the number of device points is fixed.)

Special register [SD]

2048 points (SDO to 2047) (the number of device points is fixed.)

Function input [FX]

16 points (FXO0 to F) (the number of device points is fixed.)

Function output [FY]

16 points (FYO to F) (the number of device points is fixed.)

Function register [FD]

5 points (FDO to 4) (the number of device points is fixed.)

Number of device tracking words

Link direct device

Device for accessing the link device directly
Dedicated to CC-Link IE controller network and MELSECNET/H
Specified form: JO\XO, JO\YO, JO\w0O, JO\BO, JO\sw0O, JO\sBO

Intelligent function module device

Device for accessing the buffer memory of the intelligent function module
directly
Specified form: UO\GO

Data transmission speed - 100/10Mbps
Communication mode - Full-duplex/Half-duplex
Transmission method - Base band
Max. distance between i 100m
L hub and node

Specifications -

of built-in Max. 10BASE-T i Cascade connection:

Ethernet port number of Max. four nodes
connectable ion:

CPU ) 10BASE-T i Cascade connection

module™° nodes Max. two nodes

I
Number of connections

16 in total for socket
communication,
MELSOFT connection,
and MC protocol, 1 for
FTP

*8:  The step relay is a device for the SFC function.
*9:  For the Universal model QCPU whose serial number (first five digits) is "10042" or later, the number of device
points can be changed to zero.

*10:
*11:

For the Built-in Ethernet port QCPU
The number is a total of TCP/IP and UDP/IP.




Item

Universal model QCPU

QO00UJCPU

QO0UCPU QO01UCPU QO02UCPU

QO3UDCPU

QO3UDECPU

Latch range

LO to 8191 (8192 points by default)
(Latch range can be set for B, F, V, T, ST, C, D, and W) (setting by parameters)

RUN/PAUSE contact

One contact can be set up in X0 to 1FFF for each of RUN and PAUSE (setting by
parameters)

Clock function

Year, month, date, hour, minute, second, and
day of the week (automatic leap year detection)
Accuracy: -2.96 to +3.74s (TYP. +1.24s)/d at 0°C
Accuracy: -2.34 to +3.74s (TYP. +1.63s)/d at 25°C
Accuracy: -11.48 to +2.12s (TYP. -3.03s)/d at 55°C

Year, month, date, hour, minute,
second, and day of the week
(automatic leap year detection)
Accuracy: -2.96 to +3.74s
(TYP. +1.42s)/d at 0°C
Accuracy: -3.18 to +3.74s
(TYP. +1.50s)/d at 25°C
Accuracy: -13.20 to +2.12s
(TYP. -3.54s)/d at 55°C

20ms or less
Allowable momentary power . .
) . (100VAC or Varies depending on the power supply module.
failure time
more)
5VDC internal current 12 13
. 0.37A 0.33A 0.23A 0.33A

consumption

H 98mm 98mm
External dimensions w 245mm 4 27.4mm

D 98mm 89.3mm *°
Weight 0.70kg ** 0.15kg 0.20kg *°

*12: The value is for the CPU module and base unit together.
*13: The value is 0.46A for the QO3UDECPU.

*14: The value includes the CPU module, power supply module, and base unit.

*15: The following values are applied for the QO3UDECPU.

External dimensions (D)

Weight

:115mm
1 0.22kg




(2) Q04UD(E)HCPU, QOBUD(E)HCPU, Q10UD(E)HCPU, Q13UD(E)HCPU,
Q20UD(E)HCPU, Q26UD(E)HCPU

Item

Universal model QCPU

QO4UDHCPU

QOBUDHCPU

Q10UDHCPU

Q13UDHCPU

Q20UDHCPU

Q26UDHCPU

QO4UDEHCPU

QOGUDEHCPU

QIO0UDEHCPU

Q13UDEHCPU

Q20UDEHCPU

Q26UDEHCPU

Control method

Stored program repeat operation

1/0 control mode

Refresh mode
(Direct access /O is available by specifying direct access 1/0 (DXO, DY0O).)

Sequence control Relay symbol language, logic symbolic language, MELSAP3 (SFC), MELSAP-L, function block
Program language and structured text (ST)
language Process control
language
Processing | LD X0 9.5ns
speed
(sequence | MOV DO D1 19ns
instruction)
Processing . .
Tracking execution
speed ) .
time (increased scan
(redundant )
) time)
function)

Constant scanning
(function for keeping regular scan
time)

0.5 to 2000ms (setting available in 0.5ms unit) (setting by parameters)

Proaram capacit *] *2 40K steps 60K steps 100K steps 130K steps 200K steps 260K steps
d pacly (160K byte) | (240K byte) | (400K byte) | (520K byte) | (800K byte) | (1040K byte)
Program memor
( dri\?e 0 4 160K byte | 240Kbyte | 400Kbyte | 520Kbyte | 800K byte | 1040K byte
Memory card (RAM
) y ( ) Capacity of the installed memory card (8M byte max.)
(drive 1)
Memory card (ROM
(drive 2); ( ) Capacity of the installed memory card (Flash card: 4M byte max., ATA card: 32M byte max.)
Standard RAM
) 256K byte 768K byte 1024K byte 1280K byte
(drive 3)
Memor Standard ROM
.y* ) 1024K byte 2048K byte 4096K byte
capacity (drive 4)
QCPU
standard 8K byte
CPU memory
shared Multiple
Igemory CPU high
speed 32K byte
transmissi
on area

*1: The size unit of the files stored in the memory area differs depending on the CPU module.
For details, refer to the QnUCPU User's Manual (Function Explanation, Program Fundamentals).
*2:  The maximum number of executable sequence steps is obtained by the following formula.
(Program capacity) - (File header size (Default: 34 steps))
For details of the program capacity and files, refer to the QnUCPU User's Manual (Function Explanation, Program Fundamentals).
*3: Data in the CPU shared memory is not latched.
Data in the CPU shared memory is cleared when the programmable controller is powered on or the CPU module is reset.




Item

Universal model QCPU

QO04UDHCPU QO6UDHCPU Q10UDHCPU Q13UDHCPU | Q20UDHCPU Q26UDHCPU

QQUAUDEHCPU | QO6UDEHCPU | QIOUDEHCPU | QI13UDEHCPU | Q20UDEHCPU | Q26UDEHCPU

Program memory

124 252"

Memory card

319 (when the Q3MEM-8MBS is used)

(RAM)
Max.
Flash
number Memory 288
) card
of files card
stored (ROM) ATA 511
card

Standard RAM

3 files (each one of the following files: file register file, local device file, and sampling trace file)

Standard ROM

256

Number of times of writing data
into the program memory

Max. 100000 times*5

Number of times of writing data
into the standard ROM

Max. 100000 times >

Number of I/O device points
(number of usable points on
program)

8192 points (X/YO to 1FFF)

Number of I/O points
(number of points accessible to
the actual I/0O module)

4096 points (X/YO to FFF)

Internal relay [M] !

8192 points by default (MO to 8191) (changeable)

Latch relay [L] ©

8192 points by default (LO to 8191) (changeable)

Link relay [B]*7

8192 points by default (BO to 1FFF) (changeable)

Timer [T]*7

2048 points by default (TO to 2047) (changeable) (sharing of low- and high-speed timers)
The low- and high-speed timers are specified by the instructions.
The measurement units of the low- and high-speed timers are set up by parameters.
(Low-speed timer: 1 to 1000ms, 1ms unit, 100ms by default)
(High-speed timer: 0.1 to 100ms, 0.1ms unit, 10ms by default)

Retentive timer [ST] !

0 point by default (sharing of the low- and high-speed retentive timers) (changeable)
The low- and high-speed retentive timers are specified by the instructions.
The measurement units of the low- and high-speed retentive timers are set up by parameters.
(Low-speed retentive timer: 1 to 1000ms, 1ms unit, 100ms by default)
(High-speed retentive timer: 0.1 to 100ms, 0.1ms unit, 10ms by default)

Counter [C]*7

Normal counter, 1024 points by default (CO to 1023) (changeable)

Number of device points

Data register [D] !

12288 points by default (DO to 12287) (changeable)

Extended data register [D]

0 point by default (changeable)

Link register [W] !

8192 points by default (W0 to 1FFF) (changeable)

Extended link register [W]

0 point by default (changeable)

Annunciator [F] !

2048 points by default (FO to 2047) (changeable)

Edge relay [V]*7

2048 points by default (VO to 2047) (changeable)

Link special relay [SB]*7

2048 points by default (SBO to 7FF) (changeable)

Link special register
[sw]

2048 points by default (SWO0 to 7FF) (changeable)

*4: Up to 124 programs can be executed in the CPU module. (The CPU module cannot execute 125 or more programs.)
*5: A single writing operation may not be counted as one.
The number of writing into the program memory can be checked with the special register (SD682 and SD683).
*6: A single writing operation may not be counted as one.
The number of writing into the standard ROM can be checked with the special register (SD687 and SD688).
*7:  The number of points can be changed within the setting range.




Universal model QCPU

Item QO4UDHCPU | QOB6UDHCPU | Q10UDHCPU | Q13UDHCPU | Q20UDHCPU | Q26UDHCPU
QOAUDEHCPU | QO6UDEHCPU | Q10UDEHCPU | QI3UDEHCPU | Q20UDEHCPU | Q26UDEHCPU
32768 points | 32768 points
(RO to 32767) | (RO to 32767) . .
32768 points (RO to 32767) 32768 points (RO to 32767)
Standard Max. 131072 | Max. 393216 . .
) ) Max. 524288 points by block Max. 655360 points by block
RAM points by points by . .
switching switching
block block
switching switching
SRAM card ) o ) )
Max. 517120 points by block switching in units of 32768 points (RO to 32767)
(1M byte)
SRAM card ) T . .
[R] (2Mbyte) Max. 1041408 points by block switching in units of 32768 points (RO to 32767)
SRAM card . o . .
Max. 2087936 points by block switching in units of 32768 points (RO to 32767)
(4M byte)
SRAM card . o . .
Max. 4184064 points by block switching in units of 32768 points (RO to 32767)
(8M hyte)
[2]
c Flash card ) T . .
S Max. 1041408 points by block switching in units of 32768 points (RO to 32767)
Q (2M byte)
[0
L Flash card . Lo . .
% | File . (4M byte) Max. 2087936 points by block switching in units of 32768 points (RO to 32767)
g register 8 b -
= . 393216 points
o) 131072 points . .
2 (ZROto 524288 points 655360 points
£ Standard | (ZROto 131071)
= . 393215) (ZRO to 524287) (ZRO to 655359)
RAM Block switching . o . o .
) Block switching | Block switching not required Block switching not required
not required )
not required
SRAM card . o .
517120 points (ZRO to 517119), Block switching not required
(1M byte)
SRAM card . o .
1041408 points (ZRO0 to 1041407), Block switching not required
[ZR] | (2M byte)
SRAM card ) o .
2087936 points (ZR0 to 2087935), Block switching not required
(4M byte)
SRAM card ) o .
4184064 points (ZRO to 4184063), Block switching not required
(8M byte)
Flash card ) L )
1041408 points (ZRO to 1041407), Block switching not required
(2M byte)
Flash card ) o )
2087936 points (ZR0 to 2087935), Block switching not required
(4M byte)

*8:  When a Flash card is used, only reading is possible. ATA cards cannot be used.




Item

Universal model QCPU

QO4UDHCPU

QO6UDHCPU

Q10UDHCPU

Q13UDHCPU

Q20UDHCPU

Q26UDHCPU

QO4UDEHCPU

QOBUDEHCPU

QIOUDEHCPU

QI3UDEHCPU

QPOUDEHCPU

Q26UDEHCPU

Number of device points

Step relay [S]*9

8192 points (SO to 8191) (the number of device points is fixed.)*lO

Index register/Standard devise
register [Z]

Max. 20 points (Z0 to 19)

Index register [Z]
(32-bit indexing specification of
ZR device)

Max. 10 points (Z0 to 18)
(Index register (Z) is used in double words.)

Pointer [P]

4096 points (PO to 4095), The available ranges of the local pointers and common pointers can

be set by parameters.

Interrupt pointer [1]

256 points (10 to 255)
The constant cyclic interval of system interrupt pointers 128 to 31 can be set by parameters.
(0.5 to 1000ms, 0.5ms unit)
Default value 128: 100ms, 129: 40ms, 130: 20ms, 131: 10ms

Special relay [SM]

2048 points (SMO to 2047) (the number of device points is fixed.)

Special register [SD]

2048 points (SDO to 2047) (the number of device points is fixed.)

Function input [FX]

16 points (FXO to F) (the number of device points is fixed.)

Function output [FY]

16 points (FYO to F) (the number of device points is fixed.)

Function register [FD]

5 points (FDO to 4) (the number of device points is fixed.)

Number of device tracking words

Number of device tracking words

Device for accessing the link device directly
Dedicated to CC-Link IE controller network and MELSECNET/H
Specified form: JOO\XOO, JOO\YOO, JOO\WwWOO, JOO\BOO, JOO\SwWOO, JOO\sBOO

Intelligent function module device

Device for accessing the buffer memory of the intelligent function module directly
Specified form: UOO\GOO

Specifications of built-in Ethernet

*11

Data transmission speed

100/10Mbps

Communication mode

Full-duplex/Half-duplex

Transmission method Base band
% Max. distance between hub
8 100m
£ |and node
E Max. number [10BASE-T Cascade connection: Max. four nodes
O
< |of
8
connectable [100BASE-TX Cascade connection: Max. two nodes
nodes

12

*
Number of connections

16 in total for socket communication, MELSOFT connection, and MC protocol, 1 for FTP

*9:
*10:

*11:
*12:

The step relay is a device for the SFC function.
For the Universal model QCPU whose serial number (first five digits) is "10042" or later, the number of device points can be

changed to zero.

For the Built-in Ethernet port QCPU
The number is a total of TCP/IP and UDP/IP.




Universal model QCPU

ltem QO4UDHCPU QO6UDHCPU Q10UDHCPU Q13UDHCPU Q20UDHCPU Q26UDHCPU

QUUDEHCPU | QUBUDEHCPU | QIOUDEHCPU | QI3UDEHCPU | Q20UDEHCPU | Q2BUDEHCPU

LO to 8191 (8192 points by default)

Latch range )
(Latch range can be set for B, F, V, T, ST, C, D, and W) (setting by parameters)

RUN/PAUSE contact One contact can be set up in X0 to 1FFF for each of RUN and PAUSE (setting by parameters)

Year, month, date, hour, minute, second, and day of the week (automatic leap year detection)
Accuracy: -2.96 to +3.74s (TYP. +1.42s)/d at 0°C
Accuracy: -3.18 to +3.74s (TYP. +1.50s)/d at 25°C
Accuracy: -13.20 to +2.12s (TYP. -3.54s)/d at 55°C

Clock function

Allowable momentary . .
) ) Varies depending on the power supply module.
power failure time

5VDC internal current

_ 03013
consumption
H 98mm
External dimensions | W 27.4mm
D 89.3mm
. *14
Weight 0.20kg
*13:  The value is 0.49A for the QQ4UDEHCPU, QO6UDEHCPU, Q10UDEHCPU, Q13UDEHCPU, Q20UDEHCPU, and
Q26UDEHCPU.
*14: The following values are applied for the QQ4UDEHCPU, QO6UDEHCPU, Q10UDEHCPU, Q13UDEHCPU, Q20UDEHCPU, and
Q26UDEHCPU.
External dimensions (D):  115mm
Weight: 0.22kg



3.2 Device

The following table lists the devices used in QCPU and applicable ranges.

Table 3.1 Device list

Default Setting
Classification Type Device name ) range by
Points Range
parameters
Input 8192 X0 to X1FFF Hexadecimal
Output 8192 YO to Y1FFF Hexadecimal
Internal relay 8192 MO to M8191 Decimal
Bit Latch relay 8192 LO to L8191 Decimal
. Annunciator 2048 FO to F2047 Decimal
device
Edge relay 2048 VO to V2047 Decimal can b
an be
Step relay 8192 SO0 to S511/block Decimal
Internal user - - changed
. Link relay 8192 BO to B1IFFF Hexadecimal .
device - - - within 29K
Link special relay 2048 SBO to SB7FF Hexadecimal words ™
Timer * 2048 T0 to T2047 Decimal
Retentive timer - 0 (STO to ST2047) Decimal
Word Counter * 1024 CO0 to C1023 Decimal
device Data register 12288 DO to D12287 Decimal
Link register 8192 WO to W1FFF Hexadecimal
Link special register 2048 SWO0 to SW7FF Hexadecimal
Bit Function input 16 FXO0 to FXF Hexadecimal
i
) Function output 16 FYOto FYF Hexadecimal
Internal device - - Cannot be
. Special relay 2048 SMO to SM2047 Decimal
system device - - - - changed.
Bit Function register 5 FDO to FD4 Decimal
device Special register 2048 SDO to SD2047 Decimal
Link input 8192 JnN\X0 to JN\X1FFF Hexadecimal
Bit Link output 8192 n\YO to Jn\Y1FFF Hexadecimal
Link direct device Link relay 16384 Jn\BO to JN\B3FFF | Hexadecimal | Cannot be
device Link special relay 512 JN\SBO to JN\SB1FF | Hexadecimal changed.
Word Link register 16384 Jn\WO0 to JN\W3FFF | Hexadecimal
device Link special register 512 JnN\SWO to JN\SW1FF | Hexadecimal
Intelligent function Un\GO to i Cannot be
. 65536 » Decimal
Module Word module device Un\G65535 changed.
access device | device Multiple CPU shared U3EN\G10000 to ) Can be
g 14336 Decimal
device U3ENn\G24335 changed.

*1: For the timer, retentive timer, and counter, a bit device is used for contacts and coils, and a word device is used for a

current value.

*2: The number of points that can be actually used varies depending on the intelligent function module.
For the number of buffer memory points, refer to the manual for the intelligent function module used.

*3: The number of device points can be changed in the Device tab of the Q Parameter Setting dialog box (the points for
input relay, output relay, and step relay cannot be changed). For the Universal model QCPU whose serial number
(first five digits) is "10042" or later, the points for step relay can be changed to 0.

*4: Available only in multiple CPU systems.




constant

Default Setting
Classification Type Device name ) range by
Points Range
parameters
Index Index
) Word . . Cannot be
register/Standard . register/Standard 20 Z0to Z19 Decimal
) ] device ] ] changed.
devise register devise register
) a7 Word . .
File register . File register 0 - -
device
Extended data Word Extended data 0 0 to 4086K
register*7 device register points*6
Extended link Word Extended link 0
register*7 device register
. . . Cannot be
Nesting - Nesting 15 NO to N14 Decimal
changed.
_ Pointer 40968 PO to P4095 ° Decimal Cannot be
Pointer - ) 10 11 -
Interrupt pointer 256 10 to 1255 Decimal changed.
Bit . *10 *12 .
. SFC block device 256 BLO to BL319 Decimal
device
Network No. .
. ) 255 J1to J255 Decimal
Other specification device Cannot be
1/0 No. specification U0 to UFF, U3EO to ) changed.
- ) - 13 Hexadecimal
device U3E3
Macro instruction .
. - VDO to VDO Hexadecimal
argument device
Decimal constant K-2147483648 to K2147483647
Hexadecimal
HO to HFFFFFFFF
constant
Single-precision floating point data:
Constant - Real number E +1.17549435 - 38 to E + 3.40282347 + 38

Double-precision floating point data™>:
E + 2.2250738585072014 - 308 to E + 1.7976931348623157 + 308

Character string
constant

"ABC", "123"

*5:  Up to 15 digits can be entered in GX Works2.

*6: Indicates the total number of points for the file register, extended data register (D), and extended link register (W).

*7:  Not available for the QOOUJCPU.

*8:  The points are 512 points for the QO0UJCPU, QO0UCPU, and QO01UCPU.

*9:  The range is from PO to P511 for the QOOUJCPU, QO0OUCPU, and QO1UCPU.

*10: The points are 128 points for the QO0UJCPU, QO0UCPU, and Q01UCPU.

*11: The range is from 10 to 1127 for the QOOUJCPU, QO0OUCPU, and QO1UCPU.

*12: The range is from BLO to BL127 for the QO0UJCPU, QOOUCPU, and QO01UCPU.

*13: The range is from U0 to UF for the QOOUJCPU, from U0 to U3F or from U3EO to U3E2 for the QOOUCPU and
QO01UCPU, and from U0 to U7F or from U3EO to U3E2 for the Q02UCPU.




Since device types are the same as those of the MELSEC-QnA series, the
advantage of easy program creation is succeeded.
The following explains devices which are unique to the MELSEC-Q series.

@)

)

®3)

Special relay/Special register (SM/SD)
The special relay and special register are used for writing or reading data
between the QCPU and user program.
The special relay/special register (SM/SD) include the following:
SM1: Self-diagnostic error
SM52:  Battery low

Retentive timer (ST)
The device name is expressed as ST to be distinguished from the normal timer.
<Example> OUT ST100 K500

Low-speed timer/High-speed timer (T)
The measurement unit can be changed. To change the setting, use the
parameter.
In addition, the low-speed timer and the high-speed timer can be distinguished
in a program.
<Example> Low-speed timer: OUT T200 K12
High-speed timer: OUTH T200 K12

Ladder
X9 K12 Uit
| 0 0LD X0
1 OUTH TO K12

(4) Intelligent function module device (UO\GO)

The intelligent function module device of the intelligent function module or
special function module can be accessed directly from the QCPU as a data

register.
QCPU| QJ71|Q64AD
o S o)
= LP21
Sm
[¢]
(]
(]
[¢]
o
[
(3Ns1)
Link register Buffer memory
BWO -y wo u2Go— 4o
—E» Indicates link w1 Indicates address 0 1
device No. WO. W2 of the buffer memory. 5
Indicates Indicates I/O address
network No.3. S S X/Y20 of the special e
function module.
WIFFF




(5) File register (R/ZR)
The file register is for extending the data register. For the file register, use the
standard RAM or the memory card (SRAM, Flash card).

The following explains the maximum capacity of the file register.

When using the standard RAM
The following table shows the maximum points of the file register data that can
be stored in the standard RAM.
However, if the standard RAM is used for an application other than file registers,
available points are decreased.

CPU module Points
QO0UCPU, Q01UCPU, Q02UCPU 64K
QO03UDCPU, QO3UDECPU 96K
Q04UDHCPU, QO4UDEHCPU 128K
QO6UDHCPU, QO6UDEHCPU 384K
Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU, 512K
Q13UDEHCPU
Q20UDHCPU, Q20UDEHCPU, Q26UDHCPU, 640K
Q26UDEHCPU

When using an SRAM card

Up to 4086K points can be stored in one file.

Since one block consists of 32K words, up to 128 blocks can be stored.

Note that the number of points or blocks that can be added depends on the
capacity of the programs and device comments stored in the memory card.

When using a Flash card

Up to 2039K points can be stored in one file.

Since one block consists of 32K words, up to 64 blocks can be stored.

Note that the number of points or blocks that can be added depends on the
memory card capacity and the capacity of the programs and device comments
stored in the memory card.

The large-capacity data can be accessed with a block unit of 32K words or the
whole file register in series.

(a) Block switching method
The used file register points are divided and specified in units of 32K points
(RO to R32767).
When multiple blocks are used, the desired block is specified with the block
number in the RSET instruction.
Each block has a specification range of RO to R32767.

I [~
—| | L RSET K1 } RO specification
|for block 1 RO
—{mov Do RO H ) Block 0
R32767
| r RO
—| | | RSET K2 } RO specificatior14>
for block 2 ¢ Block 1
4‘ MOV DO RO } 172767
RO
§ Block 2
"NANNANANANNANANNAN



(b) Serial number access method
A file register whose capacity is exceeding 32K points can be specified with
consecutive device numbers.
Multiple blocks of a file register can be used as a continuous file register.
This type of the device is expressed as "ZR".

— ————{mov Do zr327es H

ZRO
( (Block 0)

ZR32767

— ——{Mov Do zResszs H ————— —>ZR32768

{ (Block 1)

ZR65535
—> ZR65536

g (Block 2)

AAVAVAVAVAVAVAVAVAVAYEY S

(6) Function devices (FX, FY, FD)

Function devices are used in subroutine programs with argument passing.
Data are read or written between such subroutine programs and calling
programs, using function devices.
« Each device is used as below.

FX — Bit condition input by a subroutine

FY — Bit output condition

FD — 1/O data condition

PO . FX0

X0
'—H—{CALL po | Mo | po —— mov ] Fp1 [ D100

RET

The contents of MO are passed to FX0
and the contents of DO are passed to FD1.

(7) Steprelay (S)
This relay is dedicated to SFC for indicating an active status of each step.
In sequence programs, a step relay can be specified with the block.
(Example) BL2\S1 ... Specifies the step relay 1 of the block No. 2.



(8) Edge relay (V)
The edge relay is for generating pulses in the repeatedly executed programs
such as subroutine programs and interrupt programs.
Using this device makes the pulse generation instructions such as a subroutine
and the interrupt program easier to be used.

<Example> In a normal program In a subroutine program

X0 X0z1 V0z1
F => o h

(9) Link direct device (JO\O)
The link direct device is for the direct access to the link device in a CC-Link IE
Controller Network module or MELSECNET/H module.
Using this device shortens the transmission time of the link device. Also, the link
range which is not set by the network refresh parameter is accessible.



CHAPTER 4 BASIC KNOWLEDGE REQUIRED FOR OPERATING GX Works2

4.1 Screen Configuration in GX Works2
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Project 2 -

echication Infarmation | Hide &l Bt Soecifitation Infatmation

il
[9;]
N—r
<
@D
=
(@]
o
>
=4
D
>
=]
(%]
o
wn
o
Q
<
QD
)
@D

& Parameter | || Device fame | <0 wl Show sl s
JF PLC Paramater
=4l Network Parameter |
Ethernet | CC IE j MELSEC
CC-Link
|y Remote Password \ PR AIN 45 Step . K 0
% Intelligent Function Madule 7) Edlt screen (WOI’k WlndOW) K&
Global Device Comment | a ™o
Iz g Program Setting )
B8 BU - \TI -
B Program E
] WA 3 51— | T
Local Device Comment [
MAIN Ll iy
% Device Memary l‘& M1
2 3 I B

=B

i
“
[ b2
[

6) View selection area w N
L 8) Output Windowj

11 T kiooo | &

v 2 x

Y77

[Ehange the Language

Mo, | Result Data Name Class Content Errar Code

[Ertar: 0

[ 4 Endish | Unlabeled | | QOEUDEH | Host Station ‘Dj455tep Crrwrte | CAF |
Han =

9) Status bar

[k mi

ELSOFT Series GX Works2 (Untitled Project) - [[PRG]!
By | Edt Eind/Replacs
[ mew.., el
¥ open. Ctri+0
Close

HE Save ctrl+s pfIpRCl e AT

Save fis.

Compils Wiews__ Grline  Debug

1]
L Compress/Unpack 3

Delete...

Yerify...

Project Revision »
| Changs PLC Type...

Change Praject Type

Objert »

Irteligent Function Module »

Cpen Other Data »
Export to G Developer Format File. .

Lbrary v >[ 10) Drop-down menu

Security »

Print(Jh...
Print Preview(E).

Frint: Window...

Print Window Presiew...

Printer Setup...

1 GASCHOOLYSCHOOLIQLLT
Zaur

200000

4 CHSCHOOLISCHOOLIQB-11

Start G Developen(Z)
Exit{Q)




1) Title bar
Title bar displays the name of the active project.
[ Resizes or terminates GX Worksz.j [Maximizes or restores GX Worksz.}
[ MELSOFT Series GX Works2 C:\SCHOOL\SCHOOLQEX15 M (=1E3
E'Spla%ﬁ trfutahname. arld } [Minimizes GX WorksZ.J Terminates
€ paih of the project. GX Works2.
2) Menu bar
Menu bar is a most frequently used item to operate GX Works2.
Click the menu bar to select a variety of functions from the drop-down menu.
| ! Project Edit  FindfReplace Compile  Yiew Online  Debug Diagnostics  Tool  Window  Help
3) Toolbar
Toolbar equips buttons to easily access the commonly-used functions. This
enables a quicker operation.
el ol N AN | Point the cursor to the tool button
EE <f5tart Monitoring (2l windaws)]|J2 | to show the function of each button.
S rantn |0 pdl
4) Tab
When multiple work windows are open, they are displayed in the tab browser
format. Clicking a tab activates the corresponding work window.
5) View contents display area
View contents display area displays the contents of the currently selected view.
6) View selection area
View selection area allows selection of the view to be displayed.
7) Edit screen (work window)
Edit screen displays various screens such as ladder program creation screen
and comment creation screen for editing ladder diagrams, comments, and
parameters.
8) Output window
Output window displays compilation and check results (such as errors and
warnings).
9) Status bar
Status bar displays the status information of GX Works2.
Displays the
[ Displays the current mode ] state of Caps Lock,
( Y [ \\r—\ Va—— |
I English Unlabeled | qosuoH | Host Station | ojasstep | | cvrrte | | o [ | |

f N f i

Displays the | |Displays the Displays the current| | Displays the
CPU type. connected CPU.| |cursor position. state of Num Lock.

4-2



10) Drop-down menu
Drop-down menu displays the names of the available functions in GX Works2.
Selecting the function with "> " on the right end displays the related drop-down

menu.
Clicking the function with "...." after the name displays the setting dialog box.
[ bew. Chr+N &Emm|wﬁﬁ|gg
= El”""‘” T g iH R EE R EIE
Close
@Al s S [+] [PRG]Write MAIN 1 Step  * L
[ Displays a dialog box.] save fs.., ;
Compressfinpack
New Project z Delete..,
. Yerify, . .
B t Type: -
_fDJE vpe s Re£ Displays a drop-down menu.]
Simple Projeck
Cancel | hange PLC Type...
I™ use Label hange Project Type y
PLC Series: : |EF‘
Object e [\
P d - it
IQ {2 mode) “i Inteligent Function Module Rename
PLC Type: Open Other Data Delets
|Q06UDH ‘v_i Export ko 6% Developer Format File.., Hy Copy Clrb+3hift+C
: I Paste Chrl+Shift-+Y
Library =
Language: Secury Sat as Default Connection
|Ladder __V_i PHAECD)... Eb Property. .. Ale+Enter
Print Preview(E). ..
Prink Windaw. .,

Print Window Preview,..




4.2 Basic Operations of Dialog Box

This section explains the screen configuration of the dialog box.

Q Parameter Setting

PLC Name EPLC System 4iPLC File |PLC RAS IBDDt File IPrugram ISFC |Dewce IIp’O Assignment IMu\t\pIe CPU Setting |Seria| Zommunicakion I

~Timer Li
Lowﬁl 7) Tab ms (1rmis--1000mms) Eaimon Poiker o 8 4&6@-[ 4) Text box I‘
High Speed Im‘DD ms {0.01ms--100ms)

~RLN-PALISE Contacts ’E[ 3) List box ]ﬁm Poirts |

RUM ><| (im0--X1FFF) ~ System Interrupt Settings

PAUSE ¥ I (K0--K1FFF) Trter

Fixed Scan Interval

{Latch Data Backup Operation Yalid Contact -

Izg | 10000 =
Device Mama - I ms  (0.5ms--1000ms}
1z 0.0 ms (0.5ms--1000ms}

-~ Remoate Reset
I allow ‘ 100|200 s (0,5ms--1000ms)

131 | 10,0 ms (0.5ms--1000ms)

-Output Mode at STOP ko RUN
{5 Presious State

& Recalculate(Qutput is 1 scan later)

~Interrupt Program { Fixed Scan Program Setting————————————————
[ High Speed Execution |

~A-PLC Compatibilty Setting
| I Use special relay | special reqister from SM/SD 1000 |

(- Intelligent Function Module Setting

Inkerrupt Poinker Setting
e

I--Mudule Synchronization

- Service Processing Setting

pro Execute the process as the scan I 10 %

time procesds

| " Specify service pracess time I s (0.2ms--1000ms)
Specify service process I e o

a execution counts fioes e

" Execute it while waiting for constant scan satting

~PLC Module Change Setting |

PLC Module Change Setting I

5) Radio button

v Synchronize inteligent module’s pulse up

Setting

2) Checkbox

(*1)5etting should be set a5 same when Using mUTERTE

[ 1) Command button j

Print Window... Prink Yindow Preview | Acknowledge =Y Assignment I Default I Check | End I Cancel |

Magnification ——————————
£ 150% ‘
~
r[ 6) Spin box j
50 l
& Specify o0 = o

" auto 1 5:
Ok I Cancel

TS




1)

2)

3)

4)

5)

6)

7

Command button
Command buttons include | OK | and | Cancel | Click each button to execute
its operation.

Checkbox
Click O to put in the box to execute the operation.

List box
After the selection list is displayed by clicking [=], click an item to select.

Text box
Enter letters in a text box with the keyboard.
Only numbers can be entered depending on the text box type.

Radio button
Click O of an item to select.

Spin box

Values can be entered directly or changed by the [=]=] button.

To enter a value directly in a spin box, click [ =], then enter the value with
the keyboard.

When changing a value by clicking the [=]=] button, [~] increases the value.
Clicking [=] decreases the value.

Tab
Clicking 1 switches the screens in which setting items are displayed.

4.3 Ladder Program Creation Method

Refer to appendix 2 about the ladder program creation method in GX Works2.
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CHAPTER 5 GX Works2 BASIC OPERATIONS (PART 1: SINGLE PROGRAM)
5.1 System Configuration of Demonstration Machine

The following figure shows the system configuration to be used in the exercise.

[cCPU module] [output module]
Power supply module Input module
Base unit Q38DB

061P | QcPU| QcPU| Ox | Qv | Q64 | 062
(No. 1)|(No. 2)| 42 | 42P | AD | DAN

64 | (64 | a6 | @6

points)|points)|points)|points)

* QCPU (No. 2) is used in exercise of chapter 10.

%0 | va0 Remove No. 2 except for the exercise of chapter 10.
to to

USB cable X3F | Y7F

Peripheral device
P I/0 panel

A 4

[ Y6F+———Y60 YSE+———Y50 YAF<——— Y40 |

402

[Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70]

©OO0O00O0O0OO0O0O0 EE 3‘|89

[Y7E_Y7E Y7D Y7C Y7B Y7A Y79 Y78]

OO00O000O0O0

[CX3F—X30 X2F+——— X20 ]
[X7T_X6__X5__X& X3 X2 _X1I__ X0 ) Wt M ] =
©0 06666 6= [L°42 |41 [ MESECQ ]
I s I s |
[(XF__XE X8 ]

)

SNONCNCNCRCNCNG = ;\@




5.2 Basic Operation 1 (Operation Before Creating Ladder Programs)

5.2.1 Starting up GX Works2

g }rr'ltl:;gfléxp‘wer If:) My Documents 1) CI|Ck the ¥ 5:3.‘1 button.
@ oo My Recent Documents »
I& My Pictures
|2 vy Music 2) Select [All Programs].
W - — 5
. ——— -
St 3) Select [MELSOFT Application].

4) Select [GX Works2].

lick! .
5) Clic Put the mouse cursor over the items to select

the menu.
(Clicking or double-clicking the mouse is not
required.)

2) Select!

all programs

5) Click [GX Works2].

6) GX Works2 starts up.

6) GX Works2 starts up.




5.2.2 Selecting programmable controller type and project type (creating a new project)

L 1) Click!  Js=

1) Click on the toolbar or select [Project] —

[New Project] ( Ctrl J+N)).

Mew Project

Project Type:

ISimpIe Project

Simple Project

2) Click the "Project Type" list button.

3) The "Project Type" list is displayed. Select
"Simple Project".

Simple project:

The Simple project creates sequence
programs using instructions for Mitsubishi
programmable controller CPU.

Structured project:
The structured project creates programs with

a structured programming.

4l 4 Click the "PLC Series" list button.

Project -
PO OETTEST
\{ 3) Click and select! }
| QCPU (G made) ks
PLC Type:
| QoELDH -]
Language:
|Lau:|u:|er ;I
Mew Project
Project Type: QK I
Simple Project -
I imple Projec - J o
Ise Label -
N |

PLIC Series: 4) Click!
QCPU (G miode) -

a
L_F
FaCPLU :

CPLICA mod =

ggcpa mode) 5) Click and select! J
on&CPU
AP W]
Ladder ;I

5) The "PLC Series" list is displayed. Select
"QCPU (Q mode)".

U

(To the next page)



(From the previous page)

Project Type: I
T , - 7) The "PLC Type" list is displayed. Select
ISlmpIe Project ;I
Cancel | "QO6UDH".

[ Use Label lick!
PLC Series: 8) Click!
[cPu (Q mads) ~] 8) Click the button.
PLEC Type: 6) Click!
Q0aLIDH -

0
TIEDEH v\(
Q10UDH :
10UDEH 7) Click and select! J
Q12H i |
==|313U0H

Q13UDEH
QZOUDH v

9) A new project is opened.

( 9) A new project is opened! ]




5.2.3 Creating a program

Create a program.

(1) A program to be created
Create a program which displays a counter value counted by a special relay
SM411 (0.2-sec. clock) of a programmable controller CPU on the LED of the
demonstration machine.

(2) Devices to be used
* Y40 to Y4F ... For displaying the counter value

(3) Program

Project name | Applied 1
Program name | PR1

SM411 (0.2-sec. clock) Klg—
o1 Co Counts at 0.2-second intervals.
SM400 (always ON) . .
51 [BCD CO K4Y40H Displays the counter Digital display
co value in 7 segments. Y4F to Y40
o} [RST CO H Resets the count.

AN EAREENN
[ S S

Displays the current
value of CO

14 [END H

(4) Changing a program name
Change a program name.

¥ Global Device Comment
+ i Program Setting
=84 pou
-l -:j Program
o [T

{2 Local Device Comment

+- = Device Memory
1 Device Initial Yalue

S

+ fis Program Setting
s

i Hh 2) Click [Rename].

1) Right-click "MAIN" in the project data list.

) [N

i .
nI_J Loca; Reqgister Program »

+= Device M -
(™4 Device I S =opY

Delete

| Rename K
18
e,

B! Read from C5¥ File...
&

* Write to CS¥ File...

Open Unco

Eij | Properky...

[rata Security Setking...

S

(To the next page)

iled Data




(From the previous page)

S

T 3) Enter "PR1" as the data name.

= EB Program
[ I |

: '5 Local Device Comment

[+ Device Mermory
™4 Device Initial Yalue

S

- 4) The program name is changed from "MAIN" to
= :_:qo "PR1".

i ,_ﬁ‘:‘sl Lacal Device Comment

[+ Device Memory
™ Device Initial Walue




(5) Creating procedure for the program
Create a sequence program with ladder symbols.
This section explains the creation procedure using the tool buttons.

REMARK

* Right-clicking on the ladder creation screen displays a menu for various
editing or searching operation.
 Useful operations

Insert row: +
Insert column: +

Delete row: +
Delete column: +

{END

{0

K10

oo

K10

(To the next page)

1) Click on the toolbar to open the Enter
Symbol window. Enter "SM411".
If any other button is pressed by mistake, click

the button.

2) Click the button to confirm the entry.
3) The entered symbol (| ) is displayed.

4) Click the button on the toolbar, and enter
"CO0 K10".

5) Click the button.

6) The entered symbol (_cco '3 is displayed.

7) Click the button on the toolbar, and enter
"SM400".

8) Click the button.

9) The entered symbol (| ) is displayed.

10) Enter "BCD CO K4Y40".

11) Click the button.




(From the previous page)

IEEE:

12) The entered symbol (-{BCD CO K4Y40}-) is
displayed.

13) Click the button on the toolbar, and enter
IICOII.

14) Click the button.

15) The entered symbol (ﬁ-) is displayed.

16) Click the button on the toolbar, and enter
"RST CO".

17) Click the button.

18) The procedure is finished.

19) Click the button on the toolbar to convert
the symbol.

20) The symbol is converted.



5.2.4 Saving a project
(1) Modified project

’Eft MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write PR1 14 Step] 1) Click on the toolbar or select [Project]
! Projeck  Edit Find/Replace Compile  VWiew Online Debug Diagnostics  Tool  indol _ [Save] ( Ctr| + ).

[ = L e EE e

it ] [PRG]Write PR1 14 Step ]

tign
Shid11
s i 0
=1-{& Parameter
¥ PLC Parameter
(Tl Metwork Parameter 5 ShHI

{n Remate Password
||§ Intelligent Function Madule
| ¥ Global Device Comment o
S Program Setting ]
| POU
4 Program

@

ﬂB Local Device Comment, 13

=) a Device Memory

POINT

Save destination of the project data
Before saving the created project, create a folder of "SCHOOL" directly in C drive.




(2) New project

o
[EF MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write PR1 14 Step]

i project Edic  FindfReplace  Complle Miew Onlne Debug  Diagnostics  Tool  Windo

B e s MR ER R = AR

=] SR B e @

G R e i
ks e 5 b B R pe pw B

: Mavigatign

7 x

] [PRG]Write PR1 14 Step | % \

ct

=5 Parameter

1) Click!

B PLC Parameter
1 ( Network Parameter
(s Remote Password
{3} Inteligent Function Module
4} Global Device Comment

-3 Local Devics Comment

+1- (8 Deviee Memary

Shid11

&

(Only when a newly-created project is saved)

Save As

Save Location:

3

[J CASCHOOLY

A

Browse. .. ”

Workspace/Project List:

t

Workspace

store the project!

2) Specify the location to

{ 4) Set a project

name! ]

[ 3) Set a workspace name! J

]

N\

Workspace MName: G SCHOOL
Project Mame: ] Applied 1
Title: []

/

5) Set a title as necessary!

J

Switch the window b
when you want to

Save as a Single File Format Project... I
{

MELSOFT Mavigato

[‘ Save I ] Cancel |

MELSOFT Series GX Works2

1) Click on the toolbar or select [Project]

— [Save] ( [Cul ] + [s]).

2) Specify the location to store the project.

3) Set a workspace name.
(Set the name to "SCHOOL".)

4) Set a project name.
(Set the name to "Applied 1".)

5) Set a title as necessary.

6) Click the button to accept the entry.

7) Click the button.

The new project is saved.

POINT

Workspace

Workspace enables GX Works2 to manage several projects with one name.
When the save destination exists
When the save destination (workspace and project) exists, the folder where the workspace is saved
can be specified in "Workspace/Project List".
Number of the characters for a workspace name, project name, and title

Specify a workspace name, project name, and title within 128 characters each.

However, the total number of the characters of the save destination path name + workspace name
+ project name must be within 150.




5.2.5 Saving a project with another name

i Project | Edit  Find/Replace Compile Wiew Online Debug  Diagnostics
O] e con iy aen | B B
;| E¥| open... Chrko YT
E . B - FS sFS F& sFE& F7.
< Close —
1 4k [PRG]IR Write MAIN 9 Ste
- Bjjave 5 ] [PRG] P
“ SaVE S, h | x2 X
k o
Compress/Unpack 3
Delete. ..
= Y70
Yerify... | 1) Click! —| |—
| seiiinsEs i
Save As E|

Save Location:

[I CHSCHOOLISCHOOL

Browse. .. T

{ 4) Set a project name! J

)

[ 3) Set a workspace name!

‘\Warkspace/Project Lisk: f
Praject | ric Tvpd 2) Specify the location to I
. store the project! Ispace fist.
applied 1 QOELIDH

Workspace Mame: U SCHOCL

Project Name: ] applied 2

Title:

N N N )

(
/

E 5) Set a title as necessary! J

¥ Include revisions

Can

ol |

Save

Siitch the window

Save as a single File Format Project, J when you want ko

by clickirlg this button .
. ject.
(MELSOFT Mavigato 6) Click! ormat. )

MELSOFT Series GX Works2

1) Click [Project] — [Save as].

2) Specify the location to store the project.

3) Set a workspace name.
(Set the name to "SCHOOL".)

4) Set a project name.
(Set the name to "Applied 2".)

5) Set a title as necessary.

6) Click the button to accept the entry.

7) Click the button.

The new project is saved.



5.3 Basic Operation 2 (Preparation for CPU Operation)

Write the program created in section 5.2.3 to the CPU after the preparation of setting
switches and internal clock. Operate the program after writing to monitor and test.

5.3.1 Preparations for starting up CPU

Setting switches and formatting the built-in memory are required before writing a
program to the CPU.

Connect or set the connectors and the switches of (1) to (3) shown below.
(The figures below are example of QO6UDHCPU.)

nn

J L —]

s
==

[mluluiniuia)

P —
2
Eei
CER:

RESET RUN [Uj j

@1 2)

STOP

—— i

] Em )

]
-
=
/|

(1) Connecting a battery

Connect the battery since the lead wire of the battery connector is disconnected
at the factory shipment.

(2) Setting the switches
Set the RUN/STOP/RESET switch to the STOP position.

(3) Connecting the USB cable



(4) Setting the connection destination
This section explains how to set the connection destination for accessing the

programmable controller CPU.

1) Click "Connection Destination" in the view
selection area on the navigation window.

H9vigatinn

[l e W 13
(8 Parameter
E Intelligent Function Moduls
4} Global Device Comment
B Program Setting
1 pou
{7 Program
¥ MAIN

~{ Local Device Comment

- Device Memory
™ Device Initial Value

S el 1) Click!

I-----------ﬁ'

<G

PRSI A s =R e | . . . . .

{ Navigation 2 x 2) The Connection Destination view is

Connection Destination ' displayed. Double-click "Connectionl1" in
Current Connection.

U

Double-click!
The Transfer Setup dialog box is displayed.

All Connections

Connectionl

3) Double-click "Serial USB" of PC side I/F.

=
Transfer Setup Connection1

PC side IjF F
.3 3) Double-click!

CCIE

MET/10{H,
Board

HEkde U e a S 4) The PC side I/F Serial Setting dialog box is
— displayed. Check "USB" and click the

icel

4) Click! |

button.

5) Double-click "PLC Module" of PLC side I/F.

PLC side IjF
i

PLC
MudulL} MET/10
Module

Double click!

(To the next page)



(From the previous page)

6) The PLC side I/F Detailed Setting of PLC
Module dialog box is displayed. Select

"QCPU (Q mode) " and click the

button.

7) Click the button.




(5) Formatting the built-in memory of the CPU
This section explains how to format the program memory of the QCPU.

roject) - [[PRG]Write MAIN 1 Step]

Onling | Debug Disgnostics  Tool  Window  Help

B pead from PLC... ﬂ'@l@' = om g 5

W rice ta PLC. .. | Ak Ak e | e
, 3¥5 ak2 Fo | ks s a7
Verify with PLC., .

Remote Operation. ..

PasswordfKeyword 3

PLC Memory Operation [ 3 HW
Delete PLC Data, ., Clear P Memary. ..

PLC Usgr Data L3 grrangeﬁLC Memory. ..
Export to ROM Farmat. .. A

Program Memary Batch Downlaad 1) Click!

Latch Data Backup »

PLC Module Change »

Sek Clock,

Register/Cancel Display Module Menu...

Monitor »

Wakch 3

Local Device Batch Read +5ave C5Y

<

Format PLC Memory E_\
Caonnection Channel List
Connection Interface |58 -» PLCModule
Target PLC  Network I l Skation N, Fnst PLC Type ﬁﬂ&uDH

Target Memory| |

HZ) Select the target memory]

~Formiak Type
& Do ot create 3 user setting system area (the required system area onlky)

" Create a user setting system area

[ 3)Click! | =

<

MELSOFT Application
' Memary will be Formatted,
. Do you want to continue?

4) Click!

MELSOFT Application [X]

" | J Completed.

b

5) Click!

Format PLC Memory (%]
Connection Channel List
Connection Tnterface 5B == PLC Module
Target PLC Hetnorktlo | Station fio, Host  PLC Type [0BLIDH

Target Memory |Program Memery -

Format Typs
1+ Do pot create a user setting system area (the required system area only)

(" Creste a user setting system area

i Steps

6) Click! = x|

1) Click [Online] — [PLC Memory Operation] —
[Format PLC Memory].

2) The Format PLC Memory dialog box is
displayed. Select "Program Memory" from the
Target Memory drop-down menu.

3) Click the button.

4) Click the button to start formatting.

5) When format is completed, the dialog box on
the left is displayed. Click the button.

6) Click the button to close the dialog

box.



(6) Clearing all the device memory from the CPU
This section explains how to clear the device memory of the QCPU.

roject) - [[PRG]Write MAIN 1 Step]
Crline | Debug  Disgnostics  Tool  Window  Help
B Read from PLC.., -8 AR l=]

Z4 write to PLC... | ﬂ;’% wé I;;v \N,g | Sa-m;s %g- 'm; 4
IO A R R K
Verify with PLC...

Remote Operation, ..

Password/Keyword 3
PLC Memory Gperation » 1| Eremat BLC Mo
|
Delete PLC Data. . L Clear PLC Memory... )

g
PLC User Data Y| Arange AC Menary ..

Export to ROM Earmat...
Program Memory Batch Download -
Lakch Data Backup , 1) Click!

PLC Madule Change »

Set Clock..,,

Register/Cancel Display Module Menu. ..

Monitor 3
Watch »

Local Device Batch Read +5ave CSY

b

Clear PLC Memory [z‘

- Connection Channel List

Connection Interface 1158 < PLCHodule
Targeb PLC oo 3, Station Mo, ﬁust PLC Type ﬁU&UDH

Device Memory

¥ Clear Device's whole Memory:
¥ Include Latch

pnitor skatus “local device monitor
d when executing device memory

3) Check.
I clear &l File Registers Tiarget iemor
&l Files

[ 4) Clickt Tz ]) o= |

File Registsr

b

MELSOFT Application
' Mermory will be ceared,
. Do you want ko conkinue?

5) Click! |

MELSOFT Application [X]

- ¢ ) Completed.

b

Clear PLC Memory E‘

6) Click!
]

Connection Channel List.
Conneetion Tnterfacs 15 <=5 PLC Module

TargetPLC ek e, | Station Mo, Host PLC Type [ODBLDH

- Device Memory

\ [Poit]
¥ Clear Device's whole Memary  pocy 2 1ocal devics salected in monitor status 'local device maritor
¥ el (ateh Farget select calomn” wil be clsared when sxeruting devics memory

¥ ol clear during local desvice moritor

|- File Register

I Clear all Eils Registers Target Memary. jMemory ot

e T E

7) Click! oo ]

1)

2)

3)

4)

5)

6)

7

Click [Online] — [PLC Memory Operation] —
[Clear PLC Memory].

The Clear PLC Memory dialog box is
displayed. Check that "Clear Device's whole
Memory" is checked.

Check "Include Latch".

Click the button.

Click the button to clear the latch
device.

When the clearing the latch device is
completed, the dialog box on the left is

displayed. Click the button.

Click the button to close the dialog

box.



(7) Clearing the error history in the CPU
This section explains how to clear the error history data stored in the QCPU.

ah 1) Click [Diagnostics] — [PLC Diagnostics].

Diagnostics | Tool  Window  Help

PLIC Diagnostics. .. h
4 Ethernet Diagnostics, .. n
CC IE Control Diagniosticg... &
4 1 IE Field Diagn 1) Click! =

MELSECMET Diagnostics. ..
CC-Link Diagnostics, .,

Systen Monitar. ..

2) The PLC Diagnostics dialog box is displayed.

m""“ ol R o = Click the | Clear History | button.

MELSOFT Application 3) The confirmation dialog box is displayed.

y ' : The error history will be cleared, Are you sure? C“Ck the bUtton'

(= JBe mow)

s — - 4) Click the | _Close | button to close the dialog
it e Pert L Mok CompatmriL ey Bt . | bOX
m W
The Furtion mers &
e ey ot et
Cupvet s [ Chage e o sioe and postion after o
R B G et Goe Do Toepeaon e o dew |
ror Jne
L

i
:

b

i
[
£

e | 4) Click!




(8) Setting the clock on the programmable controller CPU
Setting a year, month, date, time, minute, second, and day of the week to the
clock on the programmable controller CPU is available.
To use the clock function, use GX Works2 or a sequence program.
Set or read the clock data in GX Works2.

roject) - [[PRG]Write MAIN 1 Step]

Online | Debug  Diagnostics  Tool  Window
& pead from PLC..,

Bl write to PLC...

Werify with PLZ...

Remote Operation..,

Password/keyward 3
PLC Memary Operation L
Delete PLC Data. ..

PLC User Data »

Export to ROM Eormat. .

Program Memory § 1) CI|CkI
Lakch Data Backup 3
PLC Module Change [

Set Clock, .. I

w I T I} B E
Monikor »
Watch 3

Local Device Bakch Read +5ave C5V

S

Set Clock X
Connection Channel List
Connettion Interface 5B -3 PLC Module
Target PLC tark b, | Station M. Host  PLC Type [Q0SUCH

Get: Time: From PC

Specify Execution Target

Currently Specified Station ¥

oyt
e

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 8
6 7 8 9 10 11 1z
13 14 15 16 17 18 19
20 21 22 23 24 25 26

27 &Moo 30 31

T aToday: 5/28/2012

i |

J (2802012 = ] 2151100 PM = }

Execute

Close.
MELSOFT Application [X]
.
- | ) Completed,
................................ 4) Click!

Set Clock X

Connection Channel List: al

Cornection Interface I8 <> PLCModuls

Target FLC Iztprk bl StationMe. Fost  PLC Type ROBLIOH

Get Time from PC

Specify Execution Target

Sun Mon Tue Wed Thu Fri Sat

E 1, 28 4 & B Currently Speciied Station ¥
6 7 8 9 (011 12 T

13 14 15 16 17 18 19

20 21 22 23 24 25 2% @5

27 23 - 5) Click!

t)Tnday: 5/51/2012

| sfatjzoiz - [rosia am =

Close. k'

1) Click [Online] — [Set Clock] to display the Set

Clock dialog box.

2) Enter a year, month, date, time, minute,

second, and day of the week in the Set Clock
dialog box.

3) Click the button.

When the time in the personal computer is
correct, clock can be set easily by clicking the
| Get Time from PC | button.

4) The dialog box on the left is displayed. Click

the button.

5) Click the button to close the dialog

box.



5.4 Basic Operation 3 (Writing Data to Programmable Controller, Monitoring, Modifying Program)

5.4.1 Writing data to the CPU

Write the sequence program created in section 5.2.3 to QCPU.

—

e Sl —

il

jululaiuiula)

[2) Set the switch to "STOP"!]

1

g Diagnostics  Tool  Window

o3 B 5 [l g g =

Yl
zF5 =F&

< A —

it
Fi0 _cFa cFl

3) Click!

= Write [ urly

Dslste

Syotemimage, |

|y 4) Select programs and

_tmetmebogen | ezl 0N datal

- (Uintitled Froject)

OLMOSE 15:56:05

Ay .
. 20122 15:56:05
o it
O Deesd | o aeszn 185608
O peest |

LS 1550006

Mecassary Settingl Mo Seltng | AbeadySet ) Seif ks nesdad| Q| Mready St ) 5) CIICkI

parameters by clicking

Frne Vokume Lbe Ve
5,760 :

son

2175 Etes.
44 Bes

2 6A08ytes ) & fihady
Hrlated Frrations £ < [bo-u'- 1&“]
o B 5 d B
Joms WGk ACURDME W FamRAC ChrRCMmn ATROAC

<&

(To the next page)

1) Suppose that the ladder program (sequence
program) has been created in section 5.2.3
with GX Works2 to proceed to the next step.

2) Setthe RUN/STOP/RESET switch on the
CPU to STOP.

3) Click on the toolbar or click [Online]
— [Write to PLC].

4) From the "PLC Module" tab, click to select
the program and parameter to write to the
CPU. Or click | Parameter + Program | to
select the target program and parameter.

5) Click to accept the selection.




(From the previous page)

LLLGLY LR 44
ANENRNNNENENENENEE  1oonov

Parameter Write | Completed 7) The message "Completed" is displayed when
Boot File \rite : Completed - . .
Rrmiote Passiad Wite's Completed the writing is completed. Click | Close |.

Prograrn (PR.1) Write + Completed
Write o PLC @ Completed

[~ wwhen processing ends, close this window automatically,

7) Click! |

e s sese 8) Click the button to close the dialog
box.

S0270SL ARl

w
- . i
B PLCMistveorkFanote Fissmordiestih Setting - 2002705131 D430 464 ytes
23 Gkl Dervien Corvemert il o
A COMMENT 2002105/ 04203
8 Dovicn Mosory u sl

EIZI05/1L D300

Mocrasary Sebligl N Sotleng ) MisedeSel ) SelWRumeeded 1 el | Mreade Sel ) 8) CIICkI
Wit Sioe. Frea Volume L Vokama
e 1 0% 3 usbne ]
S == |




5.4.2 Reading data from the CPU

g Diagnostics  Tool  window 1) Click IE| on the toolbar or click [Online]
A — [Read from PLC].
o R =) = 8
S il ol O N I #
SFS sFE F7 Fd& ycice |FI0 cF3 cFIO

2) From the "PLC Module" tab, click to select the
program and parameter to read from the CPU. Or

click | Parameter + Program | to select the target
program and parameter.

3) Click to accept the selection.

2) Select a program to be
read by clicking on data!

WA detbaes  Webwd
[Rr—— | 3) Click! El ) o

FAERR XN

MiUsrDats Wttt FemeAC e RCMery  AegeRC
Masry Mercry

MELSOFT Application

= 4) If a parameter or program exits, the confirmation
& Parameter already exists.

Are you sure you wank to overrite the existing file?

dialog box for overwriting the data is displayed.

Click [ Yes].

Yestoall e

&

UG

5) The progress dialog box is displayed.

o 6) The message "Completed" is displayed when the
) | reading is completed. Click [ Close ].

474

100{100%

Parameter Read | Completed

Eoot File Read : Completed

Remote Password Read | Completed
Program (PR1) Read : Completed
Read from PLC @ Completed

I~ when processing ends, close this window autamatically,

6) Click! |




5.4.3 Monitoring

1) Suppose that the ladder program (sequence
program) has been written into the
U:I programmable controller CPU to proceed to
the next step.

jlulululalu}

2) Perform the reset operation with the
t the switch to "RUN'" RUN/STOP/RESET switch of the CPU and
set the switch to RUN.

* For the reset operation, refer to POINT in

P e the next page.
Window  Help 3) Click on the toolbar or click [Online] —

[Monitor] —[Start Monitoring].

g 2 a
| 1 41H

Fio 3) Click! ZF 7

4) The Monitor Status dialog box is displayed
S and the ladder monitor is started.

a HE:||:| 5) To stop the ladder monitor, click on the
— toolbar or click [Online] — [Monitor] — [Stop

Al Monitoring].

R ]| d

K N ol

(=t 5)clickr | SF#




POINT |

Reset operation for the Universal model QCPU

For the reset operation of the RUN/STOP/RESET switch, follow the procedures shown below.

Hold the RUN/STOP/RESET switch to the
"RESET" position.(For one second or more)

«—
RESET RUN

(C©<P—RUNISTOP/RESET
STOP switch

A4

The ERR. LED flashes several times
(three to four times).

The "ERR." LED turns off.

Return the RUN/STOP/RESET
switch to the "STOP" position.*

RESET RUN

Q<3+ RUN/STOP/RESET
STOP switch

(e )

----------------------- Reset operation is started using
the RUN/STOP/RESET switch.

----------------------- The reset operation is accepted
and is being processed.

....................... Reset IS Completed

....................... Resetting iS CanCe'ed.

*  Releasing your hand from the

RUN/STOP/RESET switch returns it
to the STOP position.




5.4.4 Modifying a program
Modify the program written to the programmable controller CPU in section 5.4.1

while the programmable controller is running.
Modify the setting value K10 to K100 as an example.

1) Confirm that "Ovrwrte" is shown at the
lower-right portion of the screen.

If "Insert" is shown on the screen, press the

. i key to change the display to "Ovrwrte".
[Ommerte |Cie | ML If "Insert" is shown on the screen, contacts or
coils are added to the diagram.
@ <When correcting X2 to X5>
e , Added!
P X5 1 X2

2) Move the cursor to the place shown on the
left and double-click.

5
[am]
(=

Kavdd ]

3) The Enter Symbol window is displayed.

Enter Symbol 3
_ EJ;H_( iz ﬂ] o K100] ok I Exit ‘ Help Change the value to "C0O K100".
U 4) Click the button.
40 - 5) The ladder program has been changed.
K100 A
{0 N =
Kdvdn

&

(To the next page)



(From the previous page)

U

AR=IE Ik

ATH Y. HE W
RF7 aFE | SaFS safh sy

S

ML Selles R et 7) The dialog box on the left is displayed. Click
Caution
PN e the button to execute the online

Please ensure the safety before exscuting,
The target memory is & program on the program memery.

IF vise instructiaris, Fall Instructions or SC1 instructions i given whils programming, I éannat watk properly p rOg ram C h an g e.

~Oniine change to the same program from muliple positions ot the same tine s prohibited
~Please make sure that the old program and the program in PLE are identical before executing.

6) Click the button on the toolbar.

Do you want to cotinus?

Target Frogram; PR1

MELSOFT Series GX Works2 X 8) Click the button.

| i ) Online change has completed.

There are 500 online change maintenance steps remaining,

v~ 9) CO is counted from O to 99.

{CDKm“ a The BCD display of the demonstration
o machine is also counted from 0 to 99.
Heco oo Kav4n )
a1 145 10) Monitor the program.

——RrsT co
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CHAPTER 6 FILE-BASED MANAGEMENT AND PROGRAM EXECUTION
MANAGEMENT

6.1 File-Based Management

In the ACPU, all processes are developed in one program. In the QCPU, a program
is composed of several files, which enables the program development divided by
functions and processes for several developers.

(1) Advantages of file-based management

(@) Programs can be stored to a memory in file basis. Therefore, even when a
file is added or changed corresponding to a partial change of a program,
other files are not affected.

(b) Names and time can be added to programs and data for management.

(c) Each file can be write-protected.



(2) File type and the data to be stored
The following table shows the types of data which can be stored in each

memory.
o Memory
CPU module built-in memory Memory card (ROM)
card (RAM) :
File name and
Item Program Standard Standard ) Remarks
SRAM card Flash card ATA card extension
memory RAM ROM
Drive 0 ! Drive 3 t Drive 4 ! Drive 1 ! Drive 2 !
Parameter le) X O O O e} PARAM.QPA 1 data/drive
Intelligent function
module 2 le) X le) le) le) o) IPARAM.QPA 1 data/drive
parameter
Program ® X 0*3 0*4 0*4 0*4 *»** QPG -
Device comment o® x o® o o o® % QCD B
Device initial value o) X le) le) le) o) ** QDI -
Device data X X @) X X X ** QST -
File register X 0*7*8 X (@) O*9 X *»** QDR _
. 7 o 1 data/CPU
Local device X le) X le) X X .QDL module
Sampling trace file x o’ X @) X X **.QTD -
Error history data X X X X X X ***.QFD -
Device data DEVSTORE.
storage file X X O < x X QST 3
Module error IERRLOG.
collection file X O x < x X QIE 3
) MEMBKUPO.
Backup data file X X X e e e} QBP -
Programmable
controller user x x 1o x « oo —_— :
data
User setting
system area O x X x < x 3 B

*1:

*2:

*3:

*4:
*5:
*6:
*7:
*8:
*9:

*10:

*11:

@®: Required, O: Storable, X: Not storable

A drive number is used to specify a memory to be written/read by the external device using a sequence program or MC protocol.
Since the memory name is used to specify the target memory in GX Works2, the drive number needs not to be considered.
Store the intelligent function module parameters in the same drive with the parameters.

When they are stored in different drives, the intelligent function module parameters do not become valid.

A program stored in the standard ROM cannot be executed.

Store the program to the program memory before execution.

To execute a program stored in the memory card, make the setting in the Boot File tab of the PLC parameter.

The device comments cannot be read by instructions in a sequence program.

Reading from a sequence program requires several scans.

Only each one of file register, one local device, and sampling trace file can be stored in the standard RAM.

For the number of storable file registers, refer to QnUCPU User's Manual Function Explanation, Program Fundamentals.

A sequence program allows reading only. No data can be written from the sequence program.

Data can be written or read with the following instructions.

« SP.FREAD (batch-reads data from the specified file in the memory card.)

* SP.FWRITE (batch-writes data to the specified file in the memory card.)

Set an area used by the system.



(3) Editing multiple programs at the same time
In GX Works2, multiple programs can be edited at the same time.

4 A
‘ Editing target®
‘ Editing target©
‘ Editing target®
Editing target®

3—u—|%<

" (I
\_ J

Multiple programs can be edited at the same time.

6.1.1 Built-in memory and IC memory card

Memories to store files include the following two types; built-in memory of the QCPU
and memory card.

The built-in memories include the following three types; program memory, standard
RAM, and standard ROM.

Memory cards include the following three types; SRAM card, Flash card, and ATA
card.

Drive number of the memory to be accessed from the pw
CPU module

Program memory Memory card (RAM)
(Program cache memory)

Drive number 0 Drive number 1

Standard RAM Memory card (ROM)

Drive number 3 .
Drive number 2

Standard ROM

Drive number 4

The tables on the next page list the memory capacities and necessity of formatting
of each memory in the QCPU.



QO0UJCPU ‘ QO0UCPU | QO1UCPU | Q02UCPU | QO3UD(E)CPU Formatting
Program 10K steps 15K steps 20K steps 30K steps "
memory (40K byte) (60K byte) (80K byte) (120K byte)
Standard ROM 256K byte 512K byte 1024K byte Unnecessary
Standard RAM - 128K hyte 192K bhyte *1
Q2MEM-1MBS: 1M byte
SRAM Q2MEM-2MBF: 2M byte Necessary (use
card Q3MEM-4MBS: 4M byte GX Works2.)
Q3MEM-8MBS: 8M byte
Memory
Flash Q2MEM-2MBF: 2M byte
card - Unnecessary
card Q2MEM-4AMBF: 4M byte
Q2MEM-8MBA: 8M byte
ATA Necessary (use
- Q2MEM-16MBA: 16M byte
card GX Works2.)
Q2MEM-32MBA: 32M byte
QO04UD(E) | QO6UD(E) | QO10UD(E) | Q13UD(E) | Q20UD(E) | Q26UD(E) Formaittin
HCPU HCPU HCPU HCPU HCPU HCPU 2
Program 40K steps 60K steps | 100K steps | 130K steps | 200K steps | 260K steps *
memory (160K byte) | (240K byte) | (400K byte) | (520K byte) | (800K byte) | (1040K byte)
Standard ROM 1024K byte 2048K byte 4096K byte Unnecessary
Standard RAM 256K byte ‘ 768K byte 1024K byte 1280K byte *1
Q2MEM-1MBS: 1M byte
Necessary
SRAM Q2MEM-2MBS: 2M byte
(use GX
card Q3MEM-4MBS: 4M byte
Works2.)
Q3MEM-8MBS: 8M byte
Memory
Flash Q2MEM-2MBF: 2M byte
card Unnecessary
card Q2MEM-4MBF: 4M byte
ATA Q2MEM-8MBA: 8M byte Necessary
card Q2MEM-16MBA: 16M byte (use GX
Q2MEM-32MBA: 32M byte Works2.)

*1: When the memory contents become indefinite in the initial status or due to the end of battery life,

the memory is

automatically formatted after the programmable controller is powered off and then on or is reset. Make sure to
format the memory in GX Works2 before using.



(1) Built-in memory

This section explains a memory map of the program memory built in a QCPU
and capacities of the built-in memories (program memory, standard RAM, and

standard ROM).
® Memory map

The program memory stores files as follows.

Program memory

System area
(User setting area)

OK to 15K steps
(1K step unit)

File for user
Parameter
Sequence program
SFC program
Comment

Device initial value

J

Memory capacity
>
after format

Use the user setting area of a system file for a communication with serial
communication modules and for monitoring from other station on the

network.

Registering the user area enables a high-speed monitoring from other
station on the network through the serial communication. (Refer to section

8.1.3 (2))

POINT

4 hytes.

(3) Up to 124 programs can be executed in a QCPU.

(1) When using a QCPU for the first time after purchase, format the program
memory and standard RAM.

(2) A program is stored in units of file which is equivalent to a step consisting of

® Capacities and the number of storable files of the program memory,
standard RAM, and standard ROM

Refer to section 3.1.



(2) Memory card
This section explains a memory map and capacity of memory cards for a
QCPU.
® Memory map
A memory card stores files as follows.

Memory card

Memory card information area Automatically reserved after format

File for user
Parameter
Sequence program
SFC program Memory capacity after format

Comment

Device initial value, etc.

POINT

(1) When using a memory card (SRAM, ATA) for the first time after purchase,
format it with a peripheral device.

(2) A program is stored to the IC memory card in units of file which is
equivalent to 128 steps individually consisting of 512 bytes.

® Capacities and the number of storable files of memory cards

Memory card ) )
Memory capacity Number of storable files

model hame
Q2MEM-1MBS 1011.5K byte 255
Q2MEM-2MBS 2034K byte 287
Q3MEM-4MBS 4078K byte 319
Q3MEM-8MBS 8172K byte 319
Q2MEM-2MBF 2035K byte 288
Q2MEM-4MBF 4079K byte 288
Q2MEM-8MBA 7982K byte 512
Q2MEM-16MBA 15982K byte 512
Q2MEM-32MBA 31854K byte 512




6.2 Program Execution Management
6.2.1 Description of program execution type

The program execution in the QCPU can be managed in two methods; by
integrating controlled contents into one program (conventional method) and by
dividing a program into multiple programs by controlled contents.

When dividing a program into multiple programs, set "execution type" in the program
setting of the PLC parameter setting in GX Works2 to specify the execution mode for
each divided program.

Control by one program Control by multiple programs
split from one program
___________________________________ Program A
Controlled content A Controlled content A
Program B
i H >The programs divided
i Controlled content B : Controlled content B on the basis of each
e 3 control data are registered.
v v
Program n
Controlled content n Controlled content n

The QCPU executes each divided program according to each execution type; "Initial
execution type", "Scan execution type", "Standby type", and "Fixed scan execution
type" set by parameters.



The following figure shows the program sequence after the QCPU is powered on or
its status is changed from STOP to RUN.

@owered off = on/STOP — RUI\D

............................................. Executed only once when the
CPU module is powered off
and then on or its status is
switched from STOP to RUN.

Initial execution
type program

|
|
|
|
|
|
|
|
|
|
1
I
v 3 I I
END processing |~~~ T | Fixedscan | | |~ Executed at the
-l execution type specified time intervals.
3 ! program
b
by
[
| ! |
[ «-! [
«--<4-—> | Executed only when its
Scan execution Standby execution is requested.
type program type program
]

— Program execution sequence

- - - - Program execution when any
subroutine program or interrupt
program is called

POINT

Use the initial execution type program, standby type program, and the fixed
scan execution type program as necessary.




6.2.2 Initial execution type program

(1) Initial execution type program
(a) Initial execution type program is executed only once when the CPU is
powered on or its operating status is changed from STOP to RUN.

(b) Set the execution type to "Initial" in the program setting of the PLC
parameter.

(c) Initial execution type program is available for the program which is not
necessary to be executed from the next scan after executed once.

Control by one program When an initial execution type program is used
Program A
r-———=>=>"=>=>===7=7= A
' Initial program | > Initial execution
| prog | type program One program can be
bmmmmm e - ¢ divided into two programs.
i Program B
r-—-——=>">">">"=>="==7=77 il
| Program executed | . Scan execution
. at every scan . type program
L e e e e e D — - - .}

(2) Execution of multiple initial execution type programs
When two or more initial execution type programs exist, the programs are
executed in ascending order of the numbers in the program setting of the PLC
parameter.

(3) END Processing
After all initial execution type programs are executed, the END processing is
executed. In the next scan or later, "scan execution type program" is executed.

Powered on/
CPU: STOP—RUN
I N

Initial execution type
Program A

Programs are executed
\ in ascending order of the

‘ Initial execution type ‘

1 scan
Program B number in the program
T setting of parameters.
v
Initial execution type
Program n 1
N

| END processing |




6.2.3 Scan execution type program

(1) Scan execution type program
(a) Scan execution type program is executed once for every scan after the
scan in which the initial execution type program is executed.

(b) Set the execution type to "Scan" in the program setting of the PLC
parameter.

(2) Execution of multiple scan execution type programs
When two or more scan execution type programs exist, the programs are
executed in ascending order of the numbers in the program setting of the PLC
parameter.

(3) END Processing
After all scan execution type programs are executed, the END processing is
executed and the first scan execution type program is executed again.

STOP—RUN
Powered ON—RUN

3rd scan ., 4th scan

A

L 1st scan | 2nd scan

END processing

Initial execution type program p———]

Scan execution type program A

Scan execution type program B <—<
Scan execution type program C %—{

Scan time

(4) When constant scanning is set
When the constant scanning is set, the scan execution type programs are
executed according to the set constant scan time.
(Refer to section 8.3.1)



6.2.4 Standby type program

(1) Standby type program
(a) Standby type program is executed only when its execution is requested.

(b) Standby type program has the following applications.
1) Program library
2) Program type change

(2) Program library
(a) Standby type program is used for managing subroutine programs and
interrupt programs separately from a main routine program.
Multiple subroutine programs and interrupt programs can be created and
managed in a single standby type program.

Scan execution Scan execution
type program type program
Main routine Main routine
program program
P100 Subroutine
| Standby type program
0 Interrupt P100 Subroutine
program program
0 Interrupt
program

(b) After the execution of a standby type program, the CPU module re-executes
the program that called a program in the standby type program.
The following figure shows the operation when the subroutine and interrupt
programs in the standby type program are executed.

P100 instruction execution Interrupt factor occurrence

END processing END processing l END processing
Scan execution type program ---JJ é + i %

P100 RET

Subroutine program

10 IRET
Interrupt program —

(3) Program type change
Standby type program is used to create and store programs available in all
systems. Only required programs will be executed.
A program set as a standby type program in the PLC parameter can be changed
to a scan execution type program and executed in the sequence program.
Use the PSCAN, PSTOP, and POFF instructions to change a program execution
type in the QCPU.



6.2.5 Fixed scan execution type program

(1) Fixed scan execution type program

@)

Fixed scan execution type program is an interrupt program executed at
specified time intervals.

Interrupts in units of files are available without interrupt pointers or the IRET
instruction.

(2) Execution of fixed scan execution type program

(@)

(b)

(©

Interrupt factor

When two or more fixed scan execution type programs exist, a fixed scan
execution type program which reaches the specified time is executed.
When two or more fixed scan execution type programs reach the specified
time at the same timing, the programs are executed in ascending order of
the numbers in the program setting of the PLC parameter.

When a fixed scan execution type program and an interrupt program (128 to
I131) reach the specified time at the same timing, the interrupt program is
executed first.

When the execution condition is established during the network refresh, the
network refresh is interrupted and an interrupt program is executed.
Therefore, note that even though the "Block data assurance per station”
setting is set in the CC-Link IE or MELSECNET/H network, this setting is
invalid when a device set as a refresh target is used in the fixed scan
execution type program.

10ms 10ms 10ms 10ms

j U B N

Fixed scan execution ‘ | | | | \_‘

type program execution

Link refresh execution

(d)

The link refresh is suspended and the fixed

scan execution type program is executed.

Execution during END processing

When the execution condition is established during the constant scan
execution or the waiting time of the END instruction, a fixed scan execution
type program is executed.



(3) High-speed execution setting and overhead time of fixed scan execution type
program
When fixed scan execution type programs are executed, the following
processes are executed.
+ Saving and restoring the index register data
+ Saving and restoring block numbers of the file register in use
Selecting "High Speed Execution" of Interrupt Program / Fixed Scan Program
Setting in the PLC system setting of the PLC parameter does not execute the
processes above.
Therefore, the overhead time of the fixed scan execution type programs can be
shortened.

For details, refer to the QnUCPU User's Manual (Function Explanation,
Program Fundamentals).



6.2.6 Executing El

The EI instruction is used to clear the interrupt disable state resulting from the
execution of the DI instruction, and to create a state in which the interrupt program
specified by the interrupt pointer number certified by the IMASK instruction can be
executed.

When the IMASK instruction is not executed, 132 to 147 are disabled.

' Sequence program . Even if an interrupt factor occurs

""""""""""""" during the execution of the sequence
DI program between the DI and El

| f instructions, execution of the interrupt
__________________________ program is suspended until the

El processing of the sequence program
between the DI and El instructions
FEND is completed.

POINT

Terms

(1) DI

+ The Dl instruction disables the execution of an interrupt program until the

El instruction has been executed, even if a start cause for the interrupt
program occurs.

+ The program enters a DI state when the power is turned on or the CPU
module is reset.

(2) MASK
The IMASK instruction enables or disables the execution of the interrupt
program marked by the specified interrupt pointer by using the bit pattern
of 16 points from the device specified by the start number (BIN 16 bits) of
the device where the interrupt mask data is stored.
+ 1 (ON) ... Interrupt program execution enabled
+ 0 (OFF) ... Interrupt program execution disabled

Refer to the MELSEC-Q/L Programming Manual Common Instruction for more
details.



CHAPTER 7 GX Works2 BASIC OPERATIONS (PART 2: MULTIPLE PROGRAMS)

7.1 Multiple Programs

Execute the sequence program created by separate files according to the order set

by parameters.

7.1.1 Creating multiple programs

Create multiple programs in the ladder mode.

(1) Procedure for adding program
Add a new program in the project.

Navigation B ox

E'ru]‘éc{-
G

(&% Parameter
fa Intelligent Function Module

Global Device Comment:
Program Setting
" POU

oy () Local Device Comment

[+ Device Memary
- Device Initial Yalue

Navigation " x /E
Erl:;]'éc{
[ SEENNE RN

- Parameter
- Inteligent Function Module

A ¥ clobal Device Comment
|- fiow Program Setting

H - i pR |—D" Add Mew Data. . h
gl &y tocal o B Read from C3¥ File. .,

[+ Device Mel e
{4 Device Initi Sort 4
Open Uncompiled Data

Ei}_ Property...

Data Type:

!Program LI

[raka Marme:

| PR3

New Data

Program Language:

il

|

X

5

(To the next page)

1) Right-click "Program" in the project data list.

2) Click [Add New Data].

3) The dialog box on the left is displayed. Enter "PR3"
as a data name.

4) Click the button.



(From the previous page)

<

I Mavigation X 5) The program "PR3" is newly created.
[F a0 o 2 A

[*I-{& Paramater
fag Inteligent Funckion Madule

&% Global Device Comment
[+ Progrann Setting
—-{* pou
= |I'_7‘j Program
he PRI
o

; IE:' Local Device Comment

1+ Dervice Memary
o Dievice Initial Yalue

(2) Creating a fixed scan execution type program
(&) A program to be created

Create a program which counts the number of its executions and displays

the count value on the 7-segment display.

(b) Devices to be used

« D100 Register for counting the number of program executions

+ Y60 to Y6F ---- 7-segment display of the D100 value

(c) Program
For the creating procedure of a program, refer to section 5.2.3.

Project name

Applied 2

Program name

PR3

SM400
0 |

3H = D100 K100 ]

SM400
8— |

[RST D100 7}

12

[BCD D100 K4Y60}

[ END T

INC D100 J Counts the number of executions.

Resets the count value.

Displays the D100 value
in 7 segments.




(3) Creating an initial execution type program

(@) A program to be created

Create a program which initializes the register used for PR2 and PR3.

(b) Devices to be used
+ CO0, D10, and D100 ... Targets to be initialized

(c) Program
For the creating procedure of a program, refer to section 5.2.3.

Project name | Applied 2
Program name | INITIAL
SM400
o— | [RST cCoO
[RST D10
[RST D100
9 [END

(4) Creating a standby type program 1)
(a) A program to be created

[y S [ S Iy |

Resets CO.

Resets D10.

Resets D100.

Create a program which sets the setting value of the counter CO and the
data register D1 of the program PR1.

(b) Devices to be used
------ Switches which import the setting value of digital switches
when the program is changed from the standby type to the
scan execution type

(c) Program
For the creating procedure of a program, refer to section 5.2.3.

+ X6 and X7

Resets the counter used in "PR1"

----- Registers for storing binary data

[RST cCoO

[BINP K4X20 DO

[BINP K4x30 D1

Project name | Applied 2
Program name | SUB
X6 C
o— | /|
Cco
f
X7
11— |
14

[END

L

[

Resets the counter
Yused in "PR1".

Converts BCD data of
X20 to 2F into binary
data and stores it in'DO.

Converts BCD data of
X30 to 3F into binary
data and stores it in'D1.



(5) Creating a stand by type program 2)
(@) A program to be created

Create a program which counts the number of its executions.

(b) Devices to be used
¢ DO Register for counting the number of program executions
+ Y50 to Y5F ---- 7-segment display of the D10 value
PO Pointer for loop
(c) Program
For the creating procedure of a program, refer to section 5.2.3.
Project name | Applied 2
Program name | PR2
] I Counts the number
of < D10 K10000 ] {iInc D10 H oFexecutions.
— ] Iy Resets the
- 51 i M40Lz)10 K10000 ] [RST D10 Jcount value (D10).
ocal .
- Displays the D10
fr())(r)llncfgpr) 10 SMI400 (BCD D10 Kavyso iy segments.
Resets the register
{6 13 _s||vll400 (MOV KO D11 Jtor Toop (D11)9.l
- Counter of register
16— | {INC D11 Jifor loop 9
20 < D11 K000 ] [c3 PO ] o2 hewon jump
25 [END
(6) Creating a scan execution type program
(@) A program to be created
Create a program which changes the standby type program "SUB" to a
scan execution type.
(b) Devices to be used
¢ XA Switch which shifts the program type to the scan
execution type
o X5 Switch which shifts the 7-segment display (for 4 digits
from Y40)
(c) Program
For the creating procedure of a program, refer to section 5.2.3.
Project name | Applied 2
Program name| PR1
X4
0 | [PSCAN "SUB" TJ Switches SUB to the
SMA11 scan execution type.
DO
5{> DO KO ] | | co
XS( I Displays the counter
13 f {BCD €O K4Y40 }in 7 segments.
X5 : :
Displays the setting value
16 l {BCD D1 K4Y40 }from "SUB" in 7 segments.
Co
19— | [RST cCoO JResets the counter.
24 [END ]}




7.1.2 Creating programs for control

Create programs which control the operating status of the programs created in
previous pages.

(1) Program control instructions
Program control instructions change the execution type of the programs while a
programmable controller CPU is running.
Program control instructions are the following three types.
+ PSCAN instruction
« POFF instruction
+ PSTOP instruction

Initial execution PSCAN Scan execution
type program type program
Y
PSTOP
PSTOP o
POFF PSCAN
PSCAN
Standby type Fixed scan execution
program bsTOb type program

POFF

*1: Once the fixed scan execution type program is changed to other execution
type, it cannot be returned to the fixed scan execution type.

The POFF instruction is used to securely turn off the external output (Y) when the
program is changed to the standby type.

POINT

Program execution type changes by program control instructions are executed
to the program which is read in the program memory.

The program execution type of the program which is not read in the program
memory from the memory card cannot be changed.

(2) Programs for control
(@) A program to be created

1) Turning on the switch X1 switches PR1 from the scan execution type to
the standby type.

2) Turning on the switch X2 switches PR2 from the standby type to the
scan execution type.

3) Turning on the switch X3 disables the PR3 execution. (The El
instruction must be executed first to execute the fixed scan execution
type program.)

4) Turning on the switch X4 switches SUB from the standby type to the
scan execution type.



(b) Devices to be used

+ X1 (ON)........ Switches PR1 to the standby type
(OFF)...... Switches PR1 to the scan execution type

+ X2 (ON)........ Switches PR2 to the scan execution type
(OFF)...... Switches PR2 to the standby type

+ X3 (ON)........ Disables PR3 execution
(OFF)...... Enables PR3 execution

+ X4 (ON)........ Switches SUB to the scan execution type

(OFF)...... Switches SUB to the standby type
+ POand P1..... Local pointers

(c) Program

Case sensitive in " ".

Make sure to use uppercase letters which
Project name | Applied 2 are the same as the program names.
Program name| CONTROL

X1 Y
o—H [PSCAN| "PR1"! ] Switches PR1 to the
X1 | i ~|scan execution type.
I |
5 | [POFF | "PR1"! 7 Switches PR1 to the
| } standby type.
XZ I I
10—+ [POFF | "PR2"| J Switches PR2 to the
X2 ! ; standby type.
I |
15— | [PSCAN! "PR2"! 7 Switches PR2 to the
%3 L_____1 "|scan execution type.
20— [CALL PO T Enables to execute PR3.
X3
23— | fcALL P1 T} Disables to execute PR3.
X4
26— [POFF "sUB" T Switches SUB to the
Local standby type.
ointers
P 31 [FEND T}
PQ
32 [El T Enables the execution
(interruption).
34 [RET )
P1
35 [ DI T} Disables the execution
(interruption)
37 [RET
38 {END T}




7.1.3 Setting parameters

Set parameters which control the created sequence programs and write them with
the programs to the programmable controller CPU.

(1) Program setting

1) Double-click "Parameter" in the project list.

= Inteligent Function Module
A Global Device Comment

; Program Setking

PoOU

Device Memory

Device Initial Yalue

b

2) Double-click "PLC Parameter".

B8 1 4PLC Parameter
: Tebtwork Parameter
;& E Remote Password
(T3 Inteligent Function Madule
Global Device Comment
E Program Setting
-5 pou
+ Device Memory
F.+_;, Device Initial Yalue

i om e | .l s (e i | 3) The Q Parameter Setting dialog box is displayed.
O — Click the "Program" tab.
Commart [
Pt | e e e Aot Y et | Ot | | |
Program Exncute Typm o | e & . n n
g«g 5 4) Click "INITIAL".
m ~ 5) Clickthe button.

L

R

Lo falafafa fafafafadafadafafafafafafafalale
ol falafafafafafofofofadefafafafafa]afea]e

4

(To the next page)



(From the previous page)

<

et faesanes s = 6) Click the second cell of the Program Name
TMITIAL 2 - -
oo : - < | column.
PR 5 = =
LB & = = i
. . - 7) Click"suB".
@ 8) Click the | Insert | button.
: II\IITL‘:I\:‘LrogramNama SE::cuteT |:n3v Fixed Scan Inkerwval InUnitv - 9) Perform the Step 6) tO 8) repeatedly to Set the
2 |5UB Scan hd - g
e S - - following contents.
L . = =2 a) The third cell - "CONTROL"
Can hd hd
& |pr3 Sean - - b) The forth cell - "PR1"
¢) The fifth cell - "PR2"
d) The sixth cell - "PR3"
: INITI:LrogramName IExecuteT ev Fixed Scan Interval InUnitv o 10) CIICk E Of Executlon Type Of nINlTlALn and
2 |5UB RUET - HAiia !
T L - select "Initial".
4 [PR1 M; P -l
5 PRz % =
—_Proganiiane | e Tpe | Fxedscnitenal | Inink 2| 17) Set the following contents with procedure 10).
2 |sUB WA aik - - " n " " " ol
3 [CONTROL Scan - - a) SUB and PR2 - Walt
N EER S b) "PR3" — "Fixed Scan"
5 [PRZ W i - -
6 |PR3 Fixed Scan = ms -

Prograrn Mame Execute Type Fixed Scan Inkerval In Unik - nqn ey " n n
e e = 12) Enter "1" to "Fixed Scan Interval" of "PR3" and
2 |[SUB i ait hd - H " Hall nan
o Ee — > - click [=] of "In Unit" column to set "s".

4 |[FR1 Scan hd -~ |
5 [PRZ W i - -
6 |PR3 Fixed Scan = 1]s -

POINT

Program setting can be done by dragging and dropping items on the navigation
window.

[haa e

B8 fir-

=& Parameter
P PLC Parameter
+ & Metwork Parameter
Ly Remote Password
.3 Intelligent Function Module
4% Global Device Comment

=I-fi Program Setting
+ (M Scan Prograr v\
+-([H] standby Program

+-{{H} Fixed 5can Program

+ ‘m Mo Execution Type
=@ Pou /

e PRI

] PR2

T Drag and dropD

] PR3

—>

N AEERENE MEN |
= (& Parameter
& PLC Parameter
({3 Network Parameter
g1 Remote Password
{23 Inteligent Function Moduls
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= fiag Program Setting
=l Tnitial Program
=1 gl INITIAL

(] Sean Progra

il
HED
= il
=3 POU
=1 5 Program
[ ConTROL
) INITIAL
[ PRI
[ PRZ

[ PR3




(2) PLC system setting
Click the "PLC System" tab on the Q Parameter Setting dialog box.
Set "0" to Points Occupied by Empty Slot.
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After the setting of (1) and (2), click the button and click [Project] —
[Save] to save the contents.

(3) Writing the data to the programmable controller CPU
Write the created programs (PR1, PR2, PR3, INITIAL, SUB, and CONTROL)
and parameters to the programmable controller CPU. (Refer to section 5.4.1)



7.2 Monitor

# | @nline | Debug  Diagnostics

7.2.1 Program list monitor

Monitor the execution condition of the multiple programs ("Applied 2") created in
section 7.1.
Before monitoring, reset and run the CPU.

d Settings\CDSWDesktop\SCHODL\SCHOOL\a=2 - [[PRG]Write PR1 25 Step]

Too  Window Heb

Read from PLC. ..
rits to PLC...
Yerify with PLC...

N

|
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Em o sl
T 4

I o i o
! sF7 sF3 aFT aFe | &fs safs SF7 sie | aFE Gfs

Password/Keyword
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PLC User Data

Export ta ROM Eormat. .

Latch Data Backup

Program Memory Batch Download

Shi411

PLC Moduls Change » ]D—Z{I]]]]}—
set Clock. . 1
Reegister(Cancel Display Module Menu, .
Moritor v | G menieor Mode
Walch » |G Manitor (Write Mode)
Local Device Batch Read +3ave €3V Bl start Monitoring (Al Windows)
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F3
Al+F3
a Format{Decimal)
Change Format{Hexadecimaly
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Interrupt Program st
Monitor Condition Satting. .,
Manikor Stop Conditian Sebting...

Program List Monitor

Ertire Scan Time

Entry Ladder Monitor... =

Detail of Scan Time For Scan Execution

Monitoring Timelms) | Total Scan Time{ms) Programims) 0,200
Scan 200 0.500 EMD Processing Time(ms) 0.300
Initial 0.200 Low Speed Program(ms) 0,000
Low Speed 10.000] Constant Wait{ms) 0.000

Execution Status of Programs

Execution /| Scan Time(ms: | Execution Count =

I INITIAL Initial i o Braars
2z SUE Standby 0.000 22553
3 COMTROL Scan 0.200 53731
4 PR1 Scan 0.000 51221
S PRZ Standby 0.000 13642
] PR3 FizedScan\| - 51
7
&
g -

| i tisaivae | L

n this case, scan time display does not change

because the actual program processing time is fast.

1) Click [Online] — [Monitor] — [Program List].

X1

X2

X3

X4

2) The Program List Monitor dialog box is displayed.
Turn on or off the switches X1, X2, X3, and X4 to
check that the execution statuses change.

+ The change of execution status
:OFF
:ON
:OFF
:ON
:OFF
:ON
:OFF
:ON

Switches PR1 to the scan execution type
Switches PR1 to the standby type
Switches PR2 to the standby type
Switches PR2 to the scan execution type
Enables PR3 execution

Disables PR3 execution

Switches SUB to the standby type
Switches SUB to the scan execution type



(1) "Entire Scan Time"
Displays the total scan time of each program type and monitoring time set in the
"PLC RAS" tab of the PLC parameter in the project data list.
(a) "Monitoring Time"
Displays each monitoring time of the scan program and initial program.
When the scan time exceeds these time, a watchdog timer error is
displayed on the CPU.

(b) "Total Scan Time"
Displays the total time of the scan program and initial program each. For
the scan program, the END processing time is included.

(2) "Detail of Scan Time for Scan Execution"
Displays the detail of the scan time.

(&) "Program"
Displays the total execution time of scan programs.

(b) "END Processing Time"
Displays the END processing time.

(c) "Constant Wait"
Displays the waiting time at a constant scan execution.

(3) "Execution Status of Programs"
Displays the execution status of programs specified in the "Program" tab of the
PLC parameter in the project data list.

(& "Program"
Displays the program names in the input order in the PLC parameter.

(b) "Execution”
Displays the execution type of the programs specified in the PLC
parameter.

(c) "Scan Time"
Displays the actual scan time (current value). The display is "0.000ms" in
the program stop (standby) status.
* The scan time display does not change when the actual program
processing time is short.

(d) "Execution Count"
Displays the number of executions, counted from O at the point of starting
count. (After reaching 65536, the count returns to 0.) The execution count
is stored even after the program stops.



7.2.2 Monitor function

The monitor function reads the statuses of programs and devices in a CPU from GX
Works2.

| Operation Check with an Example |

(1) Monitoring of indexing devices and comparison instructions
<Program>

Project name | Applied 3
Program name | INDEXMOD

SM410 K9999
| co >
SM412 K9999
ml 1 >
co
— | {RST co H
C1
— | {RST c1 H
X0
— | [MOVP KO Z0 H(z0) = KO when X0 is on.
X1
— | MOvPK1 20 H(z0) = K1 when X1 is on.
SM400 .
| [BCD C0Z0 K4Y40H Displays the current value
of CO or C1 in 7 segments.
[EnD H

<Operation>

+ Read the program above and write it with parameters to the programmable
controller.

+ Reset and run the CPU.

+ Click to monitor the program.

<Description>

When X0 is turned on, indexing is performed as C0Z0 = C (0 + 0) = CO.
When X1 is turned on, indexing is performed as C0Z0=C (0 + 1) = C1.

The condition establishment of the comparison instruction can be monitored.

Shi410 Kaaag
0 _. ECD H
475
Shid12 Kaaag
5 | 1
47
a1l
10 f {RsT co 1
1
15 f IFsT c1 [}
X0
20 | [mMovP Ko z0 ]
Q
X1
23 ! {Move Kl 0 1
o
Shi400
26— [BCcD  ©0Zo kavsn
475 1141
28 {EnD ]
Monitor Status
el IR RN | 0.300ms Local Device not Executed -




(2) Buffer memory monitor of the intelligent function module
<Program>

Project name | Applied 4
Program name | BUFMEM

X‘|30 ! Outputs G11 (buffer memory
I BCD G11 K4Y50H content of U8) in 7 segments.

[EnD (K4Y50)
<Operation>
Read the program above and write it with parameters to the programmable
controller.

Reset and run the CPU.
+ Click to monitor the program.
Click [Online] — [Monitor] — [Change Value Format(Hexadecimal)] to
change the display format to the hexadecimal notation.
Click [Online] — [Monitor] — [Device/Buffer Memory Batch].
Set the contents as "Device Name: U8¥G11", "Monitor Format: Bit and Word",
"Display: 16bit Integer" and "Value: DEC" then click [OK].
(Monitoring is also available in [Watch].)

<Description>

Turn on the READY signal X80 of Q64AD to display the content of the buffer
memory address 11 (the value after the A/D conversion) on the 7-segment
display with the program and to check that the buffer memory monitor is
available with GX Works2.

<Note>

When the A/D conversion value is negative, an operation error occurs by the
BCD instruction execution. As the prevention method, adjust the offset value of
the A/D converter module.

orks: E ]
ol Yew Grine Detus [Dagnostes Tool Wndow e -8 xf

DAanLe ) Jixl REE m o BRE
pre

| 100, 000ms: Locl Device et Eascrtad - =3




(3) Monitoring real number (floating decimal point) data
<Program>

Project name | Applied 5
Program name | FLOATING

SM400
— | [ / K10 K3 DO Hintegral value division

——  E/ E10 E3 D10 HFloating point division

(single-precision)

L [ED/ E10 E3 D20 Floating point division
(double-precision)
{END

<Operation>

Read the program above and write it with parameters to the programmable

controller.
Reset and run the CPU.
Click to monitor the program.

<Description>
Check that the results of the division are different.

In integral numbers: 10/3 = 3 remainder 1. In floating decimal points: 10/3 =

3.33333--.

The data in floating decimal point format can be monitored directly with GX

Works2.

SMa00
— {1 K10 K3 D10 1
{& E10 E3 020 1
{ED/ EID E3 D20 1
lﬁu;. & A 0,300m LocHl Davica not Exeated
20 | {eng ]

Selecting [Online] — [Monitor] — [Device/Buffer Memory Batch] displays the

following display.
Display: 16bit Integer

Do o o/ofolo/ooo/ofooooo 3
D1 o oofoooooooooooa 1
Display: Real Number (32Bit)

D10 off W oY o8 o B o BN o BN o FOEEE! 3,3333333
D1l offo/ojo o oo ofolloly ol

Display: Real Number (64Bit)

]
Dzl
D2z
D23

3.333333333333334

o

o

0

0

0
0

o oo o
o oo o

[=]
[=RE=R1=21=1

o
o oo o
o
o oo o
(=== =]

o [T

1]
1]
0 0

POINT

The real number data includes the single-precision floating-point data and

double-precision floating-point data.

1) Two word devices are used for the real number data of the single-precision
floating point data.

2) Four word devices are used for the real number data of double-precision
floating point data.

For how to use the real number data, refer to appendix 9.

7-14



CHAPTER 8 FUNCTIONS OF QCPU
8.1 Maintenance and Debug Functions

Maintenance function list

The QCPU has useful functions for system maintenance.

The following table lists the maintenance functions.

Item

Description

Watchdog timer function

Monitors operation delays caused by program error or
hardware failure of the CPU.

Self-diagnostic function

Self-diagnoses the CPU module to see whether an error
exists or not.

Error history function

Stores the result of self-diagnostics to the memory as error
history data.

System display function

Displays the names of the CPU, 1/0 modules, and
intelligent function module and the system configuration of
the I/O address from GX Works2.

System protection function

Allows or prohibits writing/reading data to/from each file in
the QCPU module.

Password registration function

Restricts operations from the peripheral device to the
memory in the CPU.

Remote password function

Selects the restrictions for the external access via Ethernet
or serial communication.

LED and LED indicator

Displays operating status of the CPU module with the
LEDs on the front of the CPU module or with the LED
indicator.

Display of LED

Indicates whether the CPU operation is nhormal or not.

Display of LED indicator

Displays messages at an error.

Latch data backup to standard
ROM function

Backs up latch data such as device data and error history
to the standard ROM without a battery.

CPU module change function
with memory card

Backs up data in the CPU module to a memory card and
restores the backup data to another CPU module.

Module error collection
function

Collects errors caused in the intelligent function modules in
the CPU module.

For the details on the functions which require the operation of a peripheral device,
refer to the GX Works2 Operating Manual.




Debug function list

The QCPU has useful debug functions.
The following table lists the debug function.

Item Description

Reads the status of programs and devices of the CPU from a
peripheral device.

Monitor function

Online change function Writes programs when the CPU module is in the RUN status.
Execution time Displays the processing time of the program which is being
measurement function executed.
o Displays the processing time of the program which is bein
Program monitor list Isplay P ng t prog which g
executed.

Interrupt program monitor

list Displays the number of executions of interrupt programs.

Continuously collects the specified device data with the
QCPU at a preset timing.

Forcibly changes the current value of a word device or the
on/off status of a bit device in a program.

Debug function from multiple | Enables simultaneous debugging by multiple peripheral
peripheral tools devices.

Sampling trace function

Device test function

For the details on the operation method of each function, refer to the GX Works2
Operating Manual.



8.1.1 Self-diagnostic function

This function allows the CPU module to diagnose itself to check for errors.

1)

)

®)

(4)

®)

This function aims to provide preventive measures and will prevent malfunction
of the CPU module.

When an error occurs at power-on or during the RUN status of the
programmable controller, the self-diagnostic function detects and displays the
error to stop the programmable controller operation.

The QCPU stores the detected error as an error code to a special register SDO
and illuminates the ERR.LED.
When multiple errors occur, the error code of the latest error is stored to SDO.

Up to 100 of the latest errors are backed up with a battery-backup even when
the power is turned off.

Error history can be checked by clicking [Diagnostics] — [PLC Diagnostics] in
GX Works2.

When an error is detected by the self-diagnostic function, select one of the

following two CPU operations.

» Mode that stops CPU module operation
When an error is detected, the CPU module stops all external outputs of the
module for which "Error Time Output Mode" is set to "Clear" in "Detailed
Setting" of the I/O assignment setting of the PLC parameter. (Outputs (Y) in
the device memory are held).
Note that the external outputs of the module for which "Error Time Output
Mode" is set to "Hold" are held. (Outputs (Y) in the device memory are held).

* Mode that continues CPU module operation
When an error is detected, the CPU module operation executes programs
other than the one (instruction) where an error occurred.

Whether to continue or stop an operation can be selected in "Operation Mode
When There Is an Error” of the "PLC RAS" tab of the PLC parameter in the
project data list.

1) Computation Error

2) Expanded Command Error

3) Fuse Blown

4) Module Verify Error

5) Intelligent Module Program Execution Error

6) File Access Error

7) Memory Card Operation Error

8) External Power Supply OFF

(In the initial setting, "Stop" is set for all errors.)

As an example, when "Module Verify Error" is set to "Continue”, the operation is
continued from the 1/O address before the error.

Error whether to continue or stop an operation can be selected in "Detailed
Setting" in the 1/0O assignment setting of the PLC parameter
« Intelligent function module error

For error items which can be set to "Stop" or "Continue" in the "PLC RAS" tab of
the PLC parameter in the project data list, an error for which "Continue" is set
does not stop the operation even when the corresponding error occurs.



(6) For the following errors, whether to execute an error check can be selected in
the "PLC RAS" tab of the PLC parameter in the project data list.
1) Carry Out Battery Check
2) Carry Out Fuse Blown Check
3) Verify Module
4) Check Device Range at Indexing
5) Diagnose Redundant Power Supply System
(In the initial setting, all the items set to execute the error check.)

Without the error check, errors are not detected. Therefore, the processing time
of the END instruction can be shortened.



8.1.2 System display function

The system configuration (module name, number of I/O occupied points, and 1/O
address) of the connected host station can be checked from the peripheral device
with the system monitor function.

(1) Starting up the system monitor
Click [Diagnostics] — [System Monitor].

Main Baser Operkion ko Sekeched Hodde

i
i

i 1
58881 bs

§

(2) PLC Diagnostics

Selecting a CPU and clicking the button displays the execution

status of the CPU and error history.

PLC Diagnostics

- Monitor Status
Monitaring

(~Connection Channel List

| Serial Port. PLC Madule Connection{LISE) System Image. ..

Model Name | Operation Status | Switch
(QOELDHCRL RUN ] |
The Function meni is
extended fram the PLC
ee ~Etror Information
@ Error Information © PLC Status Information ¢ 5
i I Change the window size and position after error jump
PLC | Status | Mo, [Current Ertor(Abbrewviation)|  Current Errar(Detall | {Day |_Time Etror Jump
i i) o Error
B Error Clear
2 Erertelp |
Error History( PLC o 1 ) ccurrerce Order Display |Descending <]
Status | Mo, | ErvorMessage(Abbreviation) | Error Messaqe(Detal) | YeariMonthiDay | Time | =]  Error History.
A 7031 CPULAYERROR CPU LAY ERROR 2012-05-31 13:39:55
A 7031 CPULAY ERROR. CPU LAY ERROR. 2012-05-31 13:39:10 Clear Histary
A 7031 CPULAY ERROR. CPU LAY ERROR. 2012-05-31 1336115
A 4100 OPERATION ERROR OPERATION ERROR 2012-05-31 13:26:4% HHo i
A\ 4100 OPERATIONERROR OPERATION ERROR 2012-05-31 13:116:38 i bl
A 3300 SP. PARA ERROR SP. PARA ERROR. 2012-05-30 16:20:14 =
A 3300 5P, PARAERROR SP. PARA ERROR. 2012-05-30 e
A 3300 5P PARAERROR SP. PARA ERROR. 2012-05-30
A 3300 5P, PARA ERROR. SP. PARA ERROR. 2012-05-30 & Major Error
A 2401 FILE SETERROR. FILE SET ERROR._ 2012-05-29 A Moderate Error
A 2401 FILE SETERROR FILE SET ERROR. 2012-05-29 A User-Specified
A 2401 FILE SETERROR FILE SET ERROR. 2012-05-29 Werroiers
A 2401 FILE SETERROR FILE SET ERROR 2012-05-29 - il

Stop Moitor | Create CSV File Closs




(3) Detailed information of modules
Select a module to check the detailed information.

i, Meien st Erver
L]

:
E
2

Operaon o Sekcted Hodde

The following dialog box is displayed.

Module’s Detailed Information \

Monitar Status
( A

Product Information
Production Murnber

~ Mol
| Monitoring Model Name QB4AD
) 1}0 Address a0
Mot Position 1Main Base 3 Slot

061220000000000-C

=

[~ Module Information
Module Access
Status of External Power Supply
Fuse Blown Status

Status of 10 Address Verify

10 Clear | Hold Setting

Noise: Fiter Setting

Input Type

Remote Password Setting Status

i Trformation |

Passible

i
=

[
I

Aares

&
=
E

[~Error Information

Latest Ervor Code

Error and Solution
Update Error Histary |

| o Error

Errer Cler |

Contents;
Clesr Errar History,

[No. | Errorcods |

Display Format

Solution:

Stop Monitor §

Close




The status of the module LEDs and switch setting can be displayed by clicking
the | H/W Information | button.

HMW Information ‘ x ‘

st 61220000000000-C \




(4) Operation practice
This section explains how to check the cause of the error which is caused
intentionally here with the PLC diagnostics function from the system monitor.

Format PLC Memory rz‘ 1) Stop the CPU.
~Connection Charingl List
Connection Interface 'JSB P PLC Module

2) Click [Online] — [PLC Memory Operation] —
[Format PLC Memory] to format the program
memory. (Refer to section 5.3.1 (5))

Target PLC  Network o [l Station Mo, Fust PLC Type iC_QDSUDH

Target Mematy IPrUgram Memory _:i

~Format Type

" Do not create a user setting system area (the required system area only)

3) Reset the CPU.

High speed monitor area from other station 0 K Steps

{0--15K Steps)

Orilie change afes of multiple blbcks +| tstens Error occurs.

|

4) Click [Diagnostics] — [System Monitor] and
check the module where the error occurs in
the System Monitor dialog box.

el | |

s 5) After checking the error in the CPU, select
e— "Q06UDH" and click the
=8 button.

6) After checking "3300 SP.PARA ERROR" in
"Current Error", click the

button.

T I T
A a0 | | —
AT 1 Choar Hitory
& TN e
; T freve ervee e
4100 13DE44
P CPERATION BIROR aoea e | | ==hel]
Al 00 5P PARAERROS 5P, PARAERROR 1240630 182014 Status feon Legerd
A 00 P PARA ERACR . PRRA ERACE e (TR -
P 5 PARAERRCR, MIEW  Leless g Evce
A 00 P AARADRRCE 5. P ERACE: Maatn ek | | A e e
A 3w FEESETERROR FILE 3ET ERRCR e A 1)
A i £ FRLE SET ERA0R SE-6-2 S
AL pax FRESEVERROR FILE SET BERON BEED -0 ] licabeat | =]
Soomontor | Creste oV e Close

(To the next page)



(From the previous page)

U

Error Help 3]l  7) The detail of the error code is displayed.
~Enor Check the cause and the solution.
3300 SP. PARA ERROR SP. PARA ERROR
- Explanation

The start [/0 number in the intelligent function module parameter zet on peripherals differs
from the actual /0 number.

— Troubleshoating

Check the parameter setting.




8.1.3 System protection function

The QCPU has protection functions (system protection) to prevent programs from

being modified by a user other than the designer.

Protection target

File to be protected

Description

Method

Remark

In units of

Prohibits writing to a

Turn on the write

In units of files

Device comment
Device initial value

of the following.
Read/write prohibition
Write prohibition

attribute for each
file in the password
registration.

All files protect switch of a -
memory cards memory card.
memory card.
Changes the attribute
) . Change the
Program for each file to either g

Control instruction, read/write, and writing in the table above indicates the following

contents.
Item Description
Control instruction Operation instruction for the CPU by the remote operation (such as
remote RUN and remote STOP)
Read/write Operations of reading or writing programs
Write Operations regarding writing programs

8.1.4 Password registration fu

nction

A password prohibits reading and writing (overwriting) data such as programs and
comments in the QCPU module using a peripheral device.

The password can be registered in units of files of the specified memory (program
memory, standard ROM, memory card (RAM), and memory card (ROM)). The
following two operations can be prohibited.

« Reading and writing a file

« Writing a file (Reading is available.)
When a password is registered to a file, the file cannot be operated from the
peripheral device unless the password is canceled.

To cancel the password, click [Online] — [Password/Keyword] — [Disable].
Or cancel the password when executing the limited operation.



(1) Registering a password
Click [Online] — [Password/Keyword] — [New] in GX Works2.
For the details of the operation method of each function, refer to the GX Works2

Operating Manual.

Create/Change Password

_reate of change passwords for data in the programmable controller.
{Passwords can be set For each of the same-name files stored in different drives.)

Target Data

Target Memary 1Program Memory [Device Memaory _:J
Data Type | Daka Marne | Registration | Registration Conditions ]
ﬁ-gprogram CONTROL &7 Reqister ‘Write Protection
INITIAL
E—BProgram PR1
i’r—qProgram PRZ [}S
ﬁ-qProgram PR3
E‘-&Program SUB

Setting. .. | (0]4 | Cancel

Each item is explained as follows.

(a) Target Memory
Set a memory of a file with which a password is registered.

(b) Data Type
Displays the data types of the files with which passwords can be
registered.

(c) Data Name
Displays the data name of the files with which passwords can be

registered.

(d) Registration
Displays the password registration status of the files written in the CPU.
"#n" is displayed to the file with which a password is registered.

(e) Registration Conditions
Set conditions of the files with which passwords are registered.
* Read/Write Protection
Reading or writing is unavailable unless the password is canceled.
» Write Protection
Writing (overwriting) is unavailable unless the password is canceled.
Reading is available.

POINT

(1) Passwords can be registered only for programs, device comments, and
device initial values.
(2) The passwords registered in the CPU cannot be read by the peripheral

device.
(3) To cancel the password registration, click [Online] — [Password/Keyword]
— [Delete].




8.2 Other Functions

Function list

The following table lists other functions.

Item

Description

Constant scan function

Executes a program in a set time interval regardless of its
scan time.

Latch function

Holds the device data even at power-off or reset.

Battery life-prolonging
function

Extends the life of a battery by holding only clock data.

Output status setting function
when the status changed
from STOP to RUN

Sets the output (Y) status (outputting the same status prior to
STOP or clearing the status) when the operating status of the
CPU module is switched from STOP to RUN.

Clock function

Executes the internal clock of the CPU.

Remote operation function

Operates the QCPU externally.

Remote RUN/STOP

Runs or stops the CPU.

Remote STEP-RUN

Executes the CPU in step execution.

Remote PAUSE

Stops the CPU temporarily.

Remote RESET

Resets the CPU.

Remote latch clear

Clears the latch data in the CPU.

Relationship between
remote operation and
CPU

The relationship between the RUN/STOP switch setting for
the CPU and the remote operation is explained.

Service processing setting

Specifies the service processing count or time to be executed
in the END processing.

Switch setting for the
intelligent function module
supporting QCPU

Configures settings for intelligent function modules. (Refer to
manuals of intelligent function modules for setting details.)
— Refer to section 9.2.3.

Response time change for
the input module supporting
QCPU

Changes the response time of the input module supporting
QCPU to 1ms, 5ms, 10ms, 20ms, or 70ms. (Default: 10ms)
— Refer to section 10.7

For the details on the functions which require the operation of a peripheral device,
refer to the GX Works2 Operating Manual.




8.2.1 Constant scan function

(1) Constant scan
The scan time of the QCPU varies since the processing time differs depending
on the execution status of instructions used in the sequence program.
The constant scan function repeatedly executes sequence programs keeping
their scan time constant.

Scan time without constant scanning setting

Sequence program
END processing
END 0 ENDy o END 0O END O

[ 1 J— [I—
— — — —

‘L 50ms =!< 60ms J\‘ 50ms =!

Scan time with constant scanning setting (70ms)

Sequence program
END processing

END 0 END 0 END 0 END 0
— =4 -1 =1
Waiting timej_/ ‘L j
50ms JZOms 60ms Oms 50ms 20ms
" g g
70ms 70ms 70ms

Scan time for multiple programs with constant scanning setting (100ms)

Sequence program A

Sequence program B

Sequence program C
— END processing

—t--1 ——F—-- ——F+—-1
Waiting time jJ
80ms J‘ZOms 90ms Oms|
<« P »re
100ms 100ms

Constant scanning operation

For details, refer to the QnUCPU User's Manual (Function Explanation,
Program Fundamentals).

POINT

Set a constant scanning time in the "PLC RAS" tab of the PLC parameter in the
project data list in GX Works2.
Set the constant scanning time within the following range.

(WDT setting time) > (Constant scanning setting time) > (CPU maximum scan time)




8.2.2 Latch function

The latch function holds data in each device of the CPU module when:

» the CPU module is powered off and then on,
» the CPU module is reset, or
 power failure occurs exceeding the allowable momentary power failure time.

Data in each device of the CPU module is cleared and back to its default (bit device:
off, word device: 0) without the latch function.

Program operation is the same, regardless of the latch status.

(1) Application
This function can be used to hold the data, such as the number of
manufactured products, the number of fault products, and address, and to
continue the control even when a power failure exceeding the allowable
momentary power failure time occurs during the sequential control.

(2) Devices that can be latched
(@) The following devices can be latched.
* Latch relay
* Link relay
 Annunciator
» Edge relay
e Timer
* Retentive timer
» Counter
 Data register
« Link register

POINT

When the battery life-prolonging function is set, the latch relay cannot be
latched.

Battery life-prolonging function

This function extends the battery life installed in the CPU module by setting the
data to be held to only the clock data.

All data other than the clock data are initialized when the CPU module is
powered off or is reset.

For details of the battery life-prolonging function, refer to the QnUCPU User's
Manual (Function Explanation, Program Fundamentals).

(b) Set the latch range in the "PLC RAS" tab of the PLC parameter in the
project data list in GX Works2.
The latch range setting has the range where the latch clear key becomes
valid and the range where the key becomes invalid.
For the latch range of each device, refer to the QnUCPU User's Manual
(Function Explanation, Program Fundamentals).



8.2.3 Remote operation function

The remote operation can change the operating status of the CPU module externally
(with GX Works2, external devices with the MC protocol, link dedicated instructions

of CC-Link IE controller network modules or MELSECNET/H module, or remote

contacts).

The remote operations as follows can be executed with the QCPU.

Remote operation
RUN STOP PAUSE RESET Latch clear
RUN/STOP status
Operation Operation
RUN RUN STOP PAUSE disabled disabled
STOP STOP STOP STOP RESET Latch clear




(1) Remote RUN/STOP
Set the RUN/STOP switch to RUN when executing the remote RUN/STOP.
The remote RUN/STOP has two methods for the execution.
(a) Operation from GX Works2
Use the remote RUN/STOP command from GX Works2.
Execute the remote STOP, then execute the remote RUN.

1) Click [Online] — [Remote Operation].

oot Qgeration Ll 2) The dialog box is displayed. Select "STOP" in
Connaction Channs List " . "
CaseatanTotaace Operation".
usB <> PLC Module
Target PLC
Wbt [ Skation o, st PLC Type [F2DBLDH 3) Click the |Execute| button.
QOGUDHCPU [ Specify Execution Target ——————————————————
= € Spedf: e N,
MODE I 4 et
RUN HEE % = -
Spedity Group o,
ERR. ll—
USER
~Operation
 RUN
* 5TOR!
© pAUSE
© Latch Clear
" RESET
" Remove Memory Card
Operation durng UK
Teared -
Siggal Flow Exerute
Hold =
Close

MELSOFT Application 4) The confirmation dialog box is displayed. Click the

button.

(To the next page)



(From the previous page)

5) When the remote STOP is completed, the
dialog box is displayed. Click the
button.

MELSOFT Application

6) Select "RUN" in "Operation”.

7) Click the button.

8) The confirmation dialog box is displayed.

Click the button.

9) When the remote RUN is completed, the
dialog box is displayed. Click the
button.

Confirm that the CPU is running with the
demonstration machine.

10) Click the button to close the dialog
box.




(b) Method with the remote RUN contact
Set the remote RUN contact (X) with a parameter. Turning on the contact
turns the operation status of the CPU to STOP (turning off runs the CPU).

Global Device Comment
Program Setting

[N AEERRE T REIN R

=18 Parameter

. {& Mekwork Paral

PoB {in Remoke Password

@ Inteligent Function Module

by Global Device Comment
Program Setting

= a Program
h] MAIN
e j‘ ™ | [aostrie | | I + | |
v Lt Setry
R e ey Comenr et . ¥ | Ll ]
repieesd [95 m (0.01m0m)
BemAARE Crtats T Lt T e =
x| o St g e
st x m-irery
Licch Dot B Cpestion ok Condact e S et
MEEE = | bl e
—= B[00 b}
I~ BO(D0 e o)
i . ot
o 1 08 1 Bt f o
% Preinin ke tmups P Rl e o S
Bacakulata(CA b 1§ o ) T g e i
AL Compatity ety
- T ke syl e | sl g s M 1
nbiaet Furvtin Mk Sty
v amers Seng
g Forem ey & Dmcinta g mtermn (i 5,
[Er— !
Pt Lt - [
 Syrctvcrase skt sedi's s
= 1~ Spmaly ervon grocess [ Temis-tams
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| LJLLLS | J ) S Lerj ri | I M 1L IITE="11Y

RLM-PALSE Contacks

RUM ¥ I? (#0--%1FFF)
PALISE ¥ | (%0--%1FFF)

Latch Data Backup ©peration Yalid Conkack

UG

(To the next page)

1) Double-click "Parameter" in the project list.

2) Double-click "PLC Parameter".

3) The Q Parameter Setting dialog box is
displayed. Click the "PLC System" tab.

4) To set the RUN contact to X7, enter "7" in
the RUN column of RUN-PAUSE Contacts.



(From the previous page)

5) Click the button to complete the

i e o e oSl i setting.
:::-IT_““_ [Er——— Caminon Faros . -
e Ea i
i T e
S o e -
[rastotonpy TR
& L otk e Semrg |
Pt | | saret v |[CHn] e
— 6) Setthe RUN/STOP/RESET switch on the
CPU to "STOP".
E
E m 7) Select only Parameter
[| E "PLC/Network/Remote Password/Switch
Setting" and write it to the CPU. (Refer to
E section 5.4.1)
D
RESET_RUN D:I
Set the switch
sToP to STOP.
| [
= ——Torl

8) Setthe RUN/STOP/RESET switch to "RUN"
after resetting the CPU.
U:I Then, confirm the operation of the CPU by
turning on/off X7.

jlulululalu}

Set the switch
to RUN.

(2) Remote PAUSE, RESET, latch clear
The operation of the remote PAUSE is the same as the remote RUN/STOP
described before.
For the remote RESET and remote latch clear, the CPU module is needed to be
set in the STOP status by the remote STOP operation.
* Before the remote RESET is executed, the remote RESET is needed to be
allowed in the PLC parameter setting.

8-19



8.2.4 Service processing setting

This function can set the number of times and time of the service processing
executed in the END processing by parameters.

This function also improves the response of communication with a peripheral device
and restrains the increase of the scan time due to the service processing.

This enables the configuration of optimal service processing environment for the
system.

POINT

The service processing indicates the communication service processing with
the peripheral device (such as GX Works2) and intelligent function module.
However, the link refreshing processing, such as with the CC-Link IE controller
network module, MELSECNET/H module, and CC-Link system master local
module, are not included.

Using the COM instruction enables the same service processing as the END
processing even during the program execution.

Therefore, the high-speed service processing response is available even when the
scan time is long.



(1) Parameter setting

Set the parameters in the PLC system setting of the PLC parameter.

0 Parameler Selling

Tarter Lifk SeEbng

Lowspeed [100 e (ime-t000ms)
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To execute the service processing, select any of the parameter items in the

following table.

The setting value of deselected parameter cannot be entered. (Default: Execute
the process as the scan time proceeds = 10%)

Item

Description

Setting range

Remark

Execute the process
as the scan time
proceeds

Set the percentage of service
processing for one scan.

* Range: 1 to 99%
e Unit: 1%

Default when selected = 10%

Specify service
process time

Set the time of service
processing for one scan.

¢ Range: 0.2 to 1000ms
e Unit: 0.1ms

Default when selected = 0.2ms

Specify service
process execution
counts

Set the number of times for
service processing for one scan.

« Range: 1 to 10 times
e Unit: 1 time

Default when selected = 1 time

Execute it while
waiting for constant
scan setting

Set whether to execute service
processing during a waiting time
for constant scanning setting.

Even when the waiting time is
0.2ms or less, the service
processing time (0.2ms) is
added to the scan time at the
service processing execution.




(2) Operations for service processing setting
Operations for each service processing setting is described below.
The operation of "Execute the process as the scan time proceeds" is described
here.
For other operations, refer to the QnUCPU User's Manual (Function
Explanation, Program Fundamentals).

(a) Operation when 10% is set

‘ v — o~ » < [To)

c Program execution 3 8 8l 2|2

Sw g g 8l |8 ==
o0 o] 9] o) o) =

i g | 2 oo 9™| @ | @\ programming tool
a . g ! 1o
— ~ | END processing tRequestl |<-" / /]

‘ J/ /!

* ] !

‘ When the time required for processing

c Program execution one request exceeds 10% of one scan

8 time, the service processing is suspended

(2] ims .
g = | and the request is processed at END
c 9 . |-+ processing in the next scan.
N — | END processing |{/Request 2-1 —
7 1
1 7

| : "y

‘ p i The service processing time depends on the
c rogram execution scan time (program execution time).

i

= 2 . - ,
B S', i Request 2-2 nl e
™ — | END processing g

v Request 3 [«

X

POINT

When no request data for service processing exists, the END processing
becomes faster for the request processing time. (The CPU module does not
wait for requests.)

(b) Operation for constant scanning setting
The percentage calculation is executed for the time in which the waiting
time for the constant scanning is subtracted from the scan time, not
executed for the scan time.

Operation of when "percentage of service processing = 50%"

0% 50% 100%
r T T T T T T T T T 1

END processing

Program execution

Service processing Waiting time

4— Service processing time —»}

Scan time (constant scan setting)

“A-

A 4



(3) Precautions
The following explains precautions for the service processing setting.

@)

(b)

(©)

(d)

For the following functions, scan time exceeds the specified time during

service processing even if the service processing time specification is set.

* Online program change

» Change T/C setting

* Local device monitor

* Program memory backup

 Writing/reading data to/from a file register (The scan time is increased
when the write or read size is large.)

» Writing/reading data to/from the buffer memory of the intelligent function
module (The scan time is increased when the write or read size is large.)

* Access to a network module
1) Diagnostic functions (CC IE Control diagnostics, MELSECNET

diagnostics, Ethernet diagnostics, CC-Link/ CC-LIink/LT diagnostics)

2) Monitor function (Module access device, Link direct device)

Note that the scan time may be increased much longer if the CPU module
receives multiple requests simultaneously while the many service
processing count specifications are set.

When the service processing time is set much shorter than the scan time,
the response performance of the service processing decreases
significantly.

Set the service processing time considering the time-out time of the
peripheral device.

An error of -20ps to +30us occurs between the actual processing time and
the set service processing time.



8.3 Comments Storage Function

The QCPU can store various types of comments. This improves the operability of
the CPU and makes the program easier to be read for users other than the program

designer.
The following table lists each type of the comment which can be stored to the
QCPU.
Item Function
PLC name Give a name for the CPU to be used.
Title Give a title for each project.
Data name Change the data name of the opened project.
Property Give a title or comment for each data.
Device comment Gives a comment or label to the device to be used in a program.
Statement/note Give a statement/note for each step number, P or | pointer.
Efn\?;eelnrlltlal value Gives a comment for the device initial value file.

For the details on the setting method of each function, refer to the GX Works2

Operating Manual.

(1) PLC name

Giving a comment to a CPU enables easy confirmation of the target CPU when
GX Works2 accesses the QCPU.
Set a label and comment as a PLC name. Set a PLC name in the "PLC Name"
tab of the PLC parameter in the project data list.

Q Parameter Setting

Label System

Camment ‘ Convey system

The following table lists the setting contents.

X]

PLC Mame |PLC System ]DLC File ]DLC RAS ]Eoot File: }Program }SFC ]Device }I,I’O Assignment }Mu\tiple CPU Setting }Serial Communication ]

Item Description Setting range Default
Label Set a label for the CPU. Up to 10 characters Blank
Comment Set a comment for the CPU. | Up to 64 characters




(2) Title (project index)
Give a title to a project to identify its contents.
Set a title when saving a project with a different name, and the title is stored in
the created project.

Save As ]

e . |

Workspacn Home: B
Broject Hasse: | rchesd

Tk [ Conenel progran]
¥ inchude resicrs

(ot
Soch the andow by kg ths buten
] (MOSCFT Nagator doss nat suppiet this Fartas,)

POINT

Specify a workspace name, project name, and title within 128 characters each.
However, the total number of the characters of the save destination path name
+ workspace name + project name must be within 150.

(3) Data name
On the opened project window, select the data name to change.
Right-click and click [Rename] to change the data hame.

(4) Property

The properties for a folder, parameter, and program are displayed.
Also, giving titles and comments for each data is available.

Project Property [$(| Project Property ['S( |
Detals | Corment | Detais Comment |
Data Mame Applied 2 Set the device comments common to all the programs in
this Fila,
Title I Common comments ko all programs
B <Revision=#
Last Change  5/31/2012 4:38:33 PM Crested by MITSUBLSHI

[How to display screen]
[Project] — [Object] — [Property]

[Screen items]

Item Description

Data Name Displays the data name.

Set a title (index) for the data.

Title (Up to 128 characters are applicable for a project, and 32 for other data.)
Last Change Displays the date when the data was updated.
Comment Set a comment for the data. (Up to 5120 characters are applicable.)




(5) Device comment
A device can be displayed with comments, to make the program easier to be
read.

Device comment

X0 x1/
oH -} <Y10>—

1l
ERROR 1 ERROJR 2 Detecting error
’\/’\Jé\/\/’\J [AVAVAVAVAV)
X
| e
3H | (i >—
X11

_|
PO | X3
7H | seT|vi2]

(a) Set the device comments on the ladder creation screen.
Click and double-click at the position where to set the device
comments.

Input Device Comment

Device/Label Device/Label Camment Preview
%0 [Errcr1 ERROR1

Cancel

» The devices for which a comment can be given are shown below.

Device name: X, Y, M, L, F, SM, B, SB, V, T (current value), C (current
value), ST (current value), D, SD, W, SW, R, ZR, P, |,
oGO, JOow, Jovy, Jow, JO\SB, JO\w, JEI\SW,
BLONS, BLO\TR (when the comments for P and | are used
as pointers for a subroutine program and interrupt program,
the comments are not displayed. To display the comment,
use a pointer statement. (Refer to (6))



(b) When device comment files are written in the CPU, select a valid device
comment file with the parameter to use the comment with the application
instruction (COMRD).

Set the setting in the "PLC File" tab of the PLC parameter in the project
data list.

Q Parameter Setting &‘

PLCName |PLC System PLCFle JPLCRAS |Boot Fle |Program |SFC  |Deviee | 110 Assianment: | Mukinle P Setting |Serial Communication |

File Register Device Iniktial Value
Mot Used (% Not Lissd
" Use the same File name as the program " Use the same fils name as the program
Corresponding Memary ComespendingMemery [ |
s e el (" Use the Following file

Corresponding Memary Corresponding Memary
File Name File Name
Capatity § Paints

(1K--408EK Paints) File For Local Device
r & Mot Used

(o
e e e s s Use the fallowing file
wher,select "Use the Following Fil” and specify caparity. ) |
ek of Iaichiz) o Fi racsstar Cairesnondina Hlemory

~pssignment to expanded data register/sxpandsd ik

register of part of file register area, File Name.

Camment File Used in a Command File used for 5P.DEYST/S.DEVLD Instruction
& Mot Used ' Mot Used
(" Use the same file name as the pragram " Use the following file

Corresponding Memary Coresponding Memary

" Use the Following file: File Narne.
CorespordngMerory [ ]
Caparity K Paints

File: Name. {1K--512K Painks)

Er o J Frint Window Prewewl Acknowledige 1Y Assgrment | Default ‘ o ‘ B o

The following lists the setting contents.

1) Not Used
No file register is set by the parameter.
Set this when using a sequence program to specify the comment file to
use.
Use the QCDSET instruction to specify the comment file to use.
(For details of the QCDSET instruction, refer to the MELSEC-QI/L
Programming Manual Common Instruction.)

2) Use the same file name as the program
Specify the drive of the memory card.
Every time an execution program is changed, the valid comment file is
also changed.

Synchronized

e | <

3) Use the following file
Only the comment file specified with the drive and file name is valid.

Comment file C




(6) Statement/note
The statement/note is given for each program step, P, or | pointer to make the
program easier to be read.

PO

(@)

(b)

()

Checking error<—{ Line statement |
[aVAVAVAVAVAVAVAVAY)

Upper limit error|
X0 X1 RR

[aCAVAVAVAVAVAVAVAVAY
| | | e
siaml Cvio )~
Lower limit error
X2 W
|
— | (v )—
X11

_i

[Resetting error] < I Pointer statement
AVAVAVAVAVAVAVAVAVAV)

X3
H |

Set the statement/note on the ladder creation screen.
Click and double-click at the position where to set the
statement/note.

Enter Line Statement

* InpLC ‘Initial setting| i]

" InPeripheral I Display in Mavigation Window Exit

Applications of each comment are as follows.

* Line statement
Describes the meaning and application of a ladder block organized by
each function.

* Pointer statement
Describes the meaning and application of each program corresponding to
the pointer set to the start of the subroutine program and interrupt
program.

* Note
Describes the meaning and application of each ladder block.

Device initial value comment

Give a comment for a device initial value file to identify its content. The
device initial value comment is stored in the device initial value file.
Configure the setting on the Device Initial Value screen in the project data
list.

Device Initial Value MAIN X

Paints Start End Comment =

5 oo [~ [ Jen | feo e [

i
i1
1z
13
1%
15
16 x

The device range and the device data that is set shove will be write o PLC,
You must execute Device Memory Diversion’ operation when the device initial range setting is changed,

Setting Method Device Memary Diversion

Device Memory
 Startjend for Diversion

" Pairks/Start gE ¥ [

Brint. ., I Frint Preyiew. . | Prink Setting. . J oK ‘ Cancel I




8.4 Appropriate Assignment of Device Points

In the ACPU, the device points are fixed.
In the QCPU, the device points to be used can be assigned according to a system
appropriately. The following table lists the description.

(Latch clear operation
disable range)

where the data
cannot be cleared by
the latch clear
operation.

be set for each
device.

ltem Description Setting range Default value
Number of device points Set the number of Up to 32K points for [ X : 8K points
each internal device |one device can be set (Fixed)
points. within the range of Y 8K points
29K words in total (Fixed)
(except for the M : 8K points
devices X, Y, S, SB, |L :8K points
and SW). B : 8K points
F : 2K points
SB : 2K points
V 2K points
S 8K points
T 2K points
ST : OK points
C 1K points
D :12K points
W : 8K points
SW : 2K points
Latch range (1) Set a latch range Only one range can Blank
(Latch clear operation where the data can be set for each
enable range) be cleared by the device.
latch clear operation.
Latch range (2) Set a latch range Only one range can Blank

(1) The following explains how to change the internal relay M to 10K points and the
data register D to 1K points (DO to D500: latch clear operation enable range,
D501 to D1023: latch clear operation disable range).

I Navigation o x

ez bo 2 M-

[ wg
{g Intelligesdt Function Module

4% Global Device Comment:
[¥] fi4 Program Setting
= pou
=] .'_j Program
[ MAIN
,I_j Local Device Comment

S

[F 2a 5 B 2 B0

=I- {5 Parameter

(B Metlyark Parameter
| Remote Password
;3 Inteligent Function Madule
4 Global Device Comment
[+ Program Setting
=4 pouU
= ‘I_j Program
] MAIN

U

(To the next page)

1) Double-click "Parameter" in the project list.

2) Double-click "PLC Parameter".




(From the previous page)

ke
(]
ot |
Prre o, .| ert e P Relrvindon ¥ Asscrre | Delnckt =]
Device
Svm- D9 pings LaStE:ril) LatEE:d(l)
Input Rela X |16 s
Qutput Rela ¥ |18 8k
Internal Rela Moo 8K
Latch Relat L |10 &K
Link Rela B [l& S
Annunciator F |10 2K
Link Special 56 | 16 2K
Edge Rela EERES
Device | Latch(l) | Lal
S Dig: | ot Starg ! té::d(l)
Input Rela || e
Qukput Relar ¥ |16 8K
Internal Rela M |10 10K
Latch Rela L |10 &K
Link Rela: B [l& gk
Annuncistor F |10 2K
Link Special SB[ le 2K
Edge Rela: Yo [10 2K
Step Rela s [w] ==
Timer T |10 2K
Retentive Timer | ST | 10 Ok
Counter C |10 1k
Data Reqister L |io 12K
Lirk Registsr | W | 16 | &
Link. Special S | 16 i3
Indesx Z |io 20
DeviceTobl | o0 Kwords (e fotslnumher of
Step Relay S | 8K
Timer T [0 2K
Retentive Timer | ST | 10 0K
Counter c |10 1K
Data Register D |10 1K
Link Register | W |16 [ ek
LinkSpecisl | SW |16 | 2K
Index 2 |0 20
Deietotal [ 17 kwords  The fofal umber of
Step Rela s [10] sk
Timer. T |10 2K
Retentive Timer | 3T [ 10 0K
Counter c |10 1K
DataRegister | D | 10| 1K [
Link Register W[ 18 8K
Link. Special s | 16 2K
Index z |10 20
Device Tokal Kwards T Fotal nurher of

&

(To the next page)

3) The Q Parameter Setting dialog box is displayed.
Click the "Device" tab.

4) The screen is switched. Click the Internal relay (M)
column of Device Points to move the cursor to the
column.

5) Enter "10K" and press the key.

6) Click the Data Register (D) column of Device
Points to move the cursor to the column.

7) Enter "1K" and press the key.

8) The cursor is moved to the Data Register column

of Latch (1) Start. Enter "0" and press the
key.



(From the previous page)

b

5 9) Enter "500" and press the key to set the
m end address.
1K 1] 500

The total number of device points is up ko 2!

L

K Words

10) Enter "501" and press the key to set the
start address of the latch clear operation disable
range.

The total number of device points is up to 29 K words,

b

11) Enter "1023" and press the key to set the
end address.

S00 501 1203

Bl number of device points is up ta 29 K words.

12) Click the button to accept the setting.
The device points are set.

13) The parameter must be initialized not to affect

'Project
J:?q‘g e other exercises.
T @ Double-click "PLC Parameter" in the project list.

B Ntk Parameter

; (i Remats Password

i ha Intelligent Function Maduls
; ~A¥ Global Device Comment

[ Program Setting

POU

P @ Program

: ] MAIN

@

14) The Q Parameter Setting dialog box is displayed.

Click the button after checking the
"Device" tab is activated.

¥ Assignment | Drefaulk ml Check |

&

(To the next page)
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MELSOFT Series GX Works2

1 E Setting defaulk data, Is that OK?
L3

Burvcn Tocl KW | b1 bl 1 coarth by vt  tch coer.
it FWarS o e . muberaded by the b range setre (inckedng L.
 the a1 rwcaseary, agse sat e e mem o ange.
Dy Kims Wt it th Lol bk, plda it Pl dattng it PLC e 50ttng vt

e Rt Extancled Sasting

oy 'm"mlﬁ DA Draca T | when et The e

[ s R e D | e e st L e st
| Pl bt 1 | ‘I | .

Estercded Lk, Wl 1 1 1 1 ‘Rm"n Ao
g Seting o 2% Emvcn

B Irddering

& el 2| Al (0= 18]

7 e
e ] o et e,

15) Click the button.

10) Click the button.

The device setting is returned to the default.

POINT

CPU again.

(Internal user) When the device assignment range is changed, the sequence
program created with the parameter before the change cannot be used as it is.
After the change, the sequence program and parameter must be written to the




8.5 Using File Register

The file register is a register extended from the data register (D).
Normally, the file register is used with the standard RAM or memory card.

The file register is stored in the standard RAM of the QCPU or a memory card
installed on the QCPU in a file format.

}—{ { [ MOV K100 RZJ—{
Standard RAM/Memory card

‘ RO
100 is wri R2. |
IS written to .

FR2

Accesses available for the file register vary for each memory.

Standard
Access method SRAM card | Flash card
RAM

Writing program O O X
Reading program O O O
Writing device memory to programmable controller O O X
Reading device memory from programmable controller O O O

Online test operation from GX Works2 O O X

Writing data to programmable controller with GX

@) @) X

Works2
Data Writing data to programmable controller with GX % % o
modification | Works2 (flash ROM)

Batch-writing with a serial communication module O O X

Writing data with GOT1000 series O O X

Random write command from GOT1000 series ©) ©) X




8.5.1 Preparation for using file register

(1) Selecting the file register
Set the file register to be used in a memory card in the sequence program in the
"PLC File" tab of the PLC parameter in GX Works2.
(@) When selecting "Not Used"
Set this when using a sequence program to specify the file register to use.
Use the QDRSET instruction to specify the comment file to use.

(b) When selecting "Use the same file name as the program"
Set this when using the file register with the same file name as the
sequence program independently. When the program is switched, the
name of the file register is automatically changed to the same name as the
program.
This is useful when the file register is used for one program as a local
device independently.

= X m e oo

When each of file registers A to C has the same name with the corresponding one of the
programs A to C, the operation is as described below.

»During execution of program A= « = = =« Accessing file register A
-During execution of programB - - - - - Accessing file register B
During execution of program C= = = = - Accessing file register C

—Synchronized - -
|Program A execution¢---------- g RO‘ File register A ‘

—]Synchronized - -
|Program B execution=--------- -»> RO‘ File register B ‘

Synchronized
|Program C execution}d-y- --------- -->RO‘ File register C ‘

(c) When selecting "Use the following file"
Set this when one file register is to be shared by all programs.
With "Corresponding Memory", "File Name", and "Capacity" set
corresponding to the file register to be used, a file of the file register
specified by the parameter is created when the QCPU starts to run.



In this exercise, set the file register in the standard RAM.

1) Click the "PLC File" tab on the Q Parameter
Setting dialog box.

P Regster 2) Select "Use the following file" of "File Register" and

set the following items.

" Mot Used

™ Use the same file name as the program

Corresponding Memory | E Corresponding Memory: "Standard RAM (Drive 3)"
& Use the following fils File Name: "FILEREG" (Example)
Corresponding Memory |Standard RAM (Drive 3) j

v e Capacity: "2" (Example)

Capaciky 2| K Poinks

{1K--4086K Paints)

[~ Transfer to Standard ROM at Latch data backup operation,
Following settings are available in device setting
when select "Use the following file" and specify capacity.
-Change of latch(Z) of file register,

-Assignment ko expanded data registerfexpanded link
reqgister of part of file register area,

| 3) Click the button.
Check. | End hl Cancel |

(2) Registration to the QCPU
(@) When "Not Used" or "Use the same file name as the program" is selected
in the "PLC File" tab of the PLC parameter setting in GX Works2, the file
register files are required to be registered to the QCPU.
The registration is not required when "Use the following file" is selected.

(b) To register the file register files to the QCPU, set the file name and file
register size in the "PLC File" tab of the PLC parameter in GX Works2 and
write it to the QCPU.

Set the file register size is from ZRO in units of 1K points (1024 points).

POINT

Precautions for when the file register is unregistered or exceeds the registered size

(1) When the file of the file register is not registered
Writing/reading data to/from the file register causes the "OPERATION
ERROR" (error code: 4101).

(2) Writing/reading data to/from the file register exceeding the registered size
(points)
Writing/reading data causes the "OPERATION ERROR" (error code: 4101).




(3) Register size check
(@) When writing/reading data to/from the file register, check the file register
size so that data can be written or read within the size (points) set for the
CPU module.

(b) The available file register size can be checked in the File register capacity
area (SD647).
The file register size in units of 1K points is stored in SD647.
(The points 1K or less are rounded off.)

(c) File register size checking procedure
1) Check the file register size to be used.
2) Check that the total file register size set in SD647 on the sequence
program is sufficient for the points to be used.
[Program example 1]
When checking the file register range used at the beginning of each program

4K points specified
SM400 (Capacity: 4K)

< sD647 K4 f————————MO0 ) - Checks final file

register range.

MO

I YO >— + Processes alarm.

Transfer
MO command

JL I I I [MOVP K4X20 RO :I‘ - Writes to file register.

[Program example 2]
When checking the file register range used after execution of the QDRSET

instruction
} [QDRSET "1:ABCDE|» - Changes file register
4K point ified to ABCD of Drive 1.
points specifie
SM400 ¥ (Capacity: 4K)
—| < SDear K4 MO >— » Checks final file register range.
MO

I YO >— « Processes alarm.

Transfer
Mo command

*I I I E/'OVP K14X20 RO :|— + Writes to file register.

*. When a file of the file register is switched, the file register size of the
currently selected file is stored in SD647.

[Program example 3]

When switching a block
SM400

—| < SD647 K3?z|—< MO >—-Checksfinalfi|e register range.
MO
|
l

YO >— - Processes alarm.

MO  Block switching command
Jl’ I I I [RSET K1 :|— - Switches to block 1.

*. Before switching the file register block with the RSET instruction, confirm
that the block after the switching has the size of 1K points or more.

I (File register size) > [32K points X (Switching block No.) + 1K points] I

8-36



(4) Memory card format
In this exercise, store the file register in the standard RAM.
Therefore, format the standard RAM as preparation.

SRITELALE Megney & 1) Click [Online] — [PLC Memory Operation] —

Cannection Channel List

i [ < LT [Format PLC Memory] of GX Works2, and select
R e b e o e — "Standard RAM" for "Target Memory" and click the

button.

QT el Program Memory
~Format Type
' Do not create a user setting system ares (the required system area only)

" Create auser cetting system area

MELSOFT Application 2) Click the button.

1 Memory will be Formatted.
. Do wou wank ko continue?

w o |
Format PLC M [X] H
i PL b & 3) Click the [Close] button.
Cannection Channel List
Connection Interface ]35"5 <3 PLC Module
TargetPLC o fio [ Stationbo. Host PLE Type KGOELDH

Targst Memory |l

| Format Type
% Do pot create a user setting system area (the required system area only)

" Create a user setting system area




8.5.2 Operation check

(1) Creating a program for operation check
Create the following program to check the operation easily.

Project name | Applied 6
Program name | FILEREG

SM400
o F—l< SD647 K2 ————<MO ) Checks final file register range check.
MO
—| Y70 O
I utputs alarm.
MO X0
9=+f {f [MOVPK1234 RO M Data setting: RO
X1 ‘
— p——{MOVPKS678 Rl H Data setting: R1
X2
—{b————— [MOVPK9999 R2047 1 Data setting: R2047
X7
L }——{FMOVP KO RO K2048 H Resets RO to R2047.
28 [EnD H

(2) Program setting
Configure the setting as shown below in the "Program" tab of the PLC
parameter in the project data list.

Program Mame Execute Type Fixed Scan Interval In Unik <
MAIN Scan

[ | [ e [ra |
LRENERERERERE]
LRENERERERENE]

(3) Writing data to the programmable controller
Write the program (MAIN) and parameter to the CPU.

POINT

Select "Program Memory" for the target memory when writing the program and
parameter to the programmable controller.

(4) Operation check
Run the CPU to check the operation on the ladder monitor.
* The register R is set when X0, X1, and X2 are turned on.
* The register R is reset when X7 is turned on.
In addition, check the value set when X0, X1, and X2 are turned on is not
cleared by the reset or latch clear of the CPU.



8.6 Input Response Speed Change

For the input, high-speed input, and I/O combined module, the input response speed
can be set individually with the parameter setting of GX Works2.
The input module imports external inputs in the set input response time.

ON

External input OFF

OFF | /
Input module

Input response time

ON

1) Click the "I/O Assignment" tab of the Q Parameter

e e Setting dialog box.
= Read the mounting status of the programmable
e : : controller.
T Click the [Read PLC Data| button.
——
e e [

2) Click the button.

This operaticr read sekting status of multiple CPL setting, 110 assigrment ithe siot type and points), and Basic setting,
! #ll existing setting data wil be overwritten.

Multiple CPU setting excluding the number of multiple CPUS, detailed settings, and switch settings wil be reset to defaul,
15 this OK7

IF an error occurs in PLC, some sloks cannot be read.
IF multiple CPU configuration s valid, the specified hich speed interrupt sattings wil be deleted,

- E, — T 7 ==nl| 3) Click the |Detailed Setting| button.
: T — E,.x : N
A Ik aligant - 1Pt -
Ik aligant : [ :
] - I - -

(To the next page)
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4) Select /0O Response Time.
Select 20ms.

5) Click the button.

End ul

&

PLC N [PLC Sootem [P [PLC RS [oct e [rogam |C  |Bmice [

6) Click the button of the Q Parameter Setting
dialog box.

aaaanang)

| fedefsfefefefs 7
L fE st
: E iig

Write the PLC parameter set above with the program to the CPU.



CHAPTER 9 PROGRAMMING INTELLIGENT FUNCTION MODULE

On QCPUs, some functions are not supported or are limited in use. Intelligent

function modules support those functions instead of QCPUs.

Therefore users need to select an intelligent function module that is appropriate

for the purpose involved.

QCPUs are compatible with QCPU-compatible intelligent function modules.
The following table shows examples of the intelligent function modules.

Table 9.1 Example of intelligent function module

Number of /10

Module current

Name . . Function .
occupied points consumption
Input module that converts;
- 0 to 20mA — 0 to 4000 5vDC
Analog-digital converter . } .
module (Q64AD) 16 points (in standard resolution mode),
0 to +10V — 0 to +4000 0.63A
(in standard resolution mode)
Output module that converts; Svbe
Digital-analog converter 16 points gr:cjsil(:\?j(;r—d) r%;?)hzj(t)i(r)n:mode) 0.33A
module (Q62DAN) 0 to +4000 — 0 to +10V 24VDC
(in standard resolution mode) 0.12A

9.1 Communication with Intelligent Function Module

The following table shows the communication methods between a QCPU and

an intelligent function module.

Table 9.2 Communication method with intelligent function modules

Communication Function Setting method
method
Initial setting, Performs initial settings and auto refresh settings of intelligent function modules.
Auto refresh These settings allow writing/reading data to/from intelligent function modules regardless
setting of communication program creation or buffer memory address.
Ex.) When A/D converter module Q64AD is used
« Initial setting .« A/D conversion enable/disable setting
» Sampling/averaging processing specification,
» Time average/number of times average specification,
 Average time/average number of times specification Use GX Works2.
(Set data in auto refresh settings is stored to the
intelligent function module parameter on a QCPU.)
 Auto refresh setting : Set a device on a QCPU to store the following data to.
« Digital output from Q64AD
* Maximum and minimum values of Q64AD
* Error code
(Set data in auto refresh settings is stored to the
intelligent function module parameter on a QCPU.)
Device initial Writes set data in device initial settings of intelligent function modules to the intelligent Use GX Works2 to
value function modules at the following timings. specify the range
At power-on of a QCPU for intelligent
* At reset function module
« At switching from STOP to RUN devices (UO\GO).
FROM/TO Use this instruction
instruction Read or write data from or to the buffer memory on an intelligent function module. in a sequence
program.
Intelligent Directly handles the buffer memory on an intelligent function module as a device of a Specify this device
function module QCPU. as a device ina
device (UO\GO) Unlike "FROM/TO instruction”, this requires only one instruction for processing data that sequence
is read from an intelligent function module. program.
Intelll.gent Use this instruction
function module N . . . . . . .
dedicated Used to simplify programming for using the functions of intelligent function modules. in a sequence
. . program.
instruction

9-1




9.1.1 Various settings with GX Works2

(1) Switch setting, parameter setting, and auto refresh setting of the intelligent

)

function module

Configuring the switch setting, parameter setting, and auto refresh setting of the
intelligent function module enables writing or reading data without creating a
communication program which communicates with the intelligent function
module.

Also, various settings are available regardless of the buffer memory address of
the intelligent function module.

Setting with GX Works2
The following explains the switch setting, parameter setting, and auto refresh
setting of the A/D converter module Q64AD.

(a) Switch setting
Configure the switch setting of the intelligent function module.

This setting is reflected in the 1/O assignment setting of the PLC parameter.

[Switch setting screen]

Switch Setting 0090:064AD 3
Input Range Setting
cH Input range
cHI § Oto oy |

CHz 4 to 20ma
cHa 4 to 20ma
CH4 4 to 20mA

Temperature Drift Compensation Setting

|vwith temperature drft correction -l

Resalution Made Setting

|Mormal Resolution Mode: -

Drive Mods Setting

|Mormal (/D Converter Processing) Mode |

* This dislog setting is inked to the Switch Satting of the PLC parameter.,
Default value wil be shown in the dialog
iF the Switch Setting of the FLC parameter containg an out-of-rangs value,

The set switch setting data is stored in the intelligent function module.



(b) Parameter setting
The initial setting of Q64AD includes the following four types.
« A/D conversion enable/disable setting
« Sampling/averaging processing specification
« Time average/number of times average specification
¢ Average time/average number of times specification
Configure the initial setting of Q64AD in the following screen.

[Initial setting screen]

5 00400 64A0] | Parameter

‘Court aversgng:4 to 62500 i
mmzuwm

The set parameter setting data is stored in the intelligent function module.

(c) Auto refresh setting

In the auto refresh setting, set the QCPU-side device for storing the
following data.

* Digital output from Q64AD
* Maximum and minimum values of Q64AD
* Error code
Configure the auto refresh setting of Q64AD in the following screen.

[Auto refresh setting screen]

i 0040:Q64AD[] Auto_Refresh

Display Filter m
Ttem CHL [ cHz I Ha [ CH4
= Transfer to CPU The data of the buffer memory is transmitted to the specified device.
\ Digital output value D10
o Maximum walue
Lo Minimum value
~_&ror code D20

Transfer Direction [Intsligent Function Module - PLC]
Buffer Memary Address [19 (13h)], Transfer Word Counts[1]
Device Comment []

The error cores generated by the A/D canverter modules are stored here,

The set auto refresh setting data is stored in the intelligent function module.



9.1.2 Communications by the intelligent function module device

1)

@)

®3)

Intelligent function module device (UC\GO)

The intelligent function module device represents the buffer memory of the
intelligent function module as one of the QCPU module devices.

Both of the following are available; directly reading the data stored in the buffer
memory of the intelligent function module and writing data to the buffer memory.

Difference from the FROM/TO instruction

Since the intelligent function module device can be recognized as a device of
the QCPU, reading data from the intelligent function module can be processed
with one instruction.

The processing speed is the total of the instruction execution time and the
access time with the intelligent function module.

FROM/TO instruction

The FROM instruction stores data read from the buffer memory of the intelligent
function module to the specified device.

The TO instruction writes data stored in the specified device to the buffer
memory of the intelligent function module.

QCPU Intelligent function module

FROM Buffer
memory

TO

POINT

When reading the data of the intelligent function module for several times in a
program, use the FROM instruction at one place and store the data to the data
register instead of using the intelligent function module device for every time.
The reason is that the intelligent function module accesses the intelligent
function module every instruction execution, which extends the scan time of the
program.




9.1.3 Communications with the intelligent function module dedicated instruction

This instruction enables easy programming for using functions of the intelligent
function module.

For example, the serial communication module dedicated instruction (OUTPUT
instruction) allows a data communication in a user-optional message format by
nonprocedural protocol.

QCPU Serial communication module ~Set channels
/1 1o be used

b15 to b0 JI ;in control data.
Send” !
§2+0 J://—» Channel 1 —
+1 ;
+2 I k
% | | channel 2 _ M

For the intelligent function module dedicated instruction and the completion device,
refer to the user's manual of the intelligent function module to be used.

REMARK

The following table lists the communication timings in the communication methods mentioned above.

Communication timing

Communication methods with the intelligent function module | power | QCPU STOP Instruction END

- . .

on reset RUN execution | processing

Initial setting O O O -- --
Auto refresh setting - - - - o)
Device initial value o) o) O - -
Program created with the FROM/TO instruction - - - 'e) -
Program created with the intelligent function module device - - - e) -
Program created with the intelligent function module 3 N 3 N
dedicated instruction




9.2 Intelligent Function Module System in Demonstration Machine

9.2.1 Creating an exercise program

| System configuration of exercise machine

(1) Configuration
1/0 panel

Voltmeter for
output voltage

(\_\

QX42
QY42P
Q64AD

QCPU
Q62DAN

Power supply
Vacant slot

-
I
1
1
I
I
|
1
1
I
I
|
|
1
1
I
I
I
1
I
1
1
I
I
|
1
1
I
I
I
|
1
1
I
I
I
1
I
1
1
I
I
|
1

4

Voltmeter for o )
input voltage  Input volume Digital display
—~ Y4F to Y40
| | Input value
Tt Y5F to Y50

A/D error code I:> D D |:| D

(BCD display)

Y6F to Y60

DI/A error code |:> D D |:| D

(BCD display)

(2) Program conditions
<A/D conversion>
The Q64AD executes a sampling processing on analog voltages through CH1,
and converts the analog values to digital values.
When the A/D error occurs, the error code is output to the 7-segment display.
(a) Initial setting
» A/D conversion enable channel : CH1

(b) Devices used by users
» A/D error code reset signal : X0
« Digital conversion value input from
CHL1 of the A/D converter module : D10, Y40 to Y4F
« A/D error code display : D20, Y50 to Y5F

<D/A conversion>
The Q62DAN reduces the digital conversion value of the Q64AD to half and
outputs the value from CH1.
When the D/A error occurs, the error code is output to the 7-segment display.
(a) Initial setting

» D/A analog output enable channel : CH1

(b) Devices used by users

» D/A error code reset signal i X1
« Digital output enable signa 1 X8
« Digital value output from CH1
of the D/A converter module : D30
» D/A error code display : D40, Y60 to Y6F

9-6



(3) A program to be created
Create the following programs to check operation easily.

<For A/D conversion>

Project name | Applied 7
Program name | AD
X80 X8E Outputs CH1 Digital
0 || || [>= D10 KOJ{BCD D10  K4Y40 J conversion value
A/D module A/D conversion in 7 segments.
READY  completed flag
X8F
Outputs the A/D error
| | [
8 H L BCD D20 K4Y50 J code in 7 segments.
A/D error flag
X0
Sets the A/D error
|4 [
i { SET Y8F ] clear request.
A/D error
reset signal
T8|F %iF r Cancels the A/D error
14 11 T L RST Y8F ] clear request
A/D error  A/D error flag ’
clear request
17 [ END ]}
<For D/A conversion>
Project name |Applied 7
Program name| DA
X8
Enables D/A CH1
0 | | vor output
Analog output
enable signal
X90 Sets the half A/D
2 | | [>= D10 Ko}/ D10 K2 D30 Jf conversion value to
D/A module be output in analog.
READY
XOF Outputs the D/A
10 | ] [ BCD D40 K4Y60 7] error code output
D/A error flag in 7 segments.
X1
Sets the D/A error
| 4] I
it L SET YOF ] clear request.
D/A error
reset signal
YOF X9F
16 | | +H [ RST  YOF ]
D/A error  D/A error flag
clear request
19 [ END 7}




REMARK

When the A/D conversion value is negative, an operation error occurs at the
BCD instruction execution. (Refer to section 8.1.1 (2))

(4) Program setting
Configure the setting as shown below in the "Program" tab of the PLC
parameter in the project data list.

Q Parameter Setting &‘

PLC Name |PLC System |PLC il |PLC RAS |Bonk File Brogram JsFe  |Device |1/0 Assignment | Mulile CPU Setting | Serial Communication |

= Program Frogram Hame Execute Type | Fixed Scan Interval InUnit =
D Da [Scan
Da AL Scan

o [ o [en [ fes [ra [

i1
12
i
14
15
16

Insert i
18
19

Delete 20

21

Al e fa]afa]aafa]a]a]a]a]a]a]a
B O K B A R RN R R R R R e

File Usabiity Setting

WWhen operating POLI in navigation window after complating program setting, the: behavior wil be the one as folows:

- When data was deleted: A column For program name corresponding to the one in program setting would be deleted
- When data was changed: Program name corresponding to the one in program setting would be changed.

Print Window. . Print Window Preview Ackmowledge XY Assignment Default Check ‘ End Cancel




9.2.2 Switch setting, parameter setting, and auto refresh setting for the intelligent function module

For Q series, the switch setting for the intelligent function module is configured in the
I/O assignment settings of GX Works2.
The intelligent function module switches consist of switches 1 to 5 and are set with

16-bit data.
All the default settings of the switches 1 to 5 are 0.



[EF MELSOFT Series GX Works2

i project | Edt  FEndfReplace  Compile

(1) Adding and setting the intelligent function module data
This section explains how to set the intelligent function module data.
After an intelligent function module is added to a project, the data settings
(parameters and switch settings) of the intelligent function module can be set.

(@) Adding and setting method for Q64AD

1) Click [Project] — [Intelligent Function Module]

Wiew Onlne Debug Diagnostics  Tool  Window  Hel

Mew, ..

gpen...
Close

Save

Save As..

ChrkN

— [New Module].
[ by m u

Crrl+o

Chrl+s

Compress{Unpack

K
:

Delete...

Verify,..

Project Revision
Change PLC Type...
Change Praject Tvpe

1) Click!

Object

Intelligent Function Module

1% Mew Module, ., . Chri+Shift+E

H Cpen Other Data
Export ta G¥ Developer Farmat File. ..

3 Deletes Madule

Property...

Library

Security

New Module

v

Save the Positioning Module Data. .

=

Read from the Positioning Module Data. .

<

2) The New Module dialog box is displayed.

-~ Madule Selection

BN
Module Type /I»Qnalog Madule |\
Modietame | [os4mD =l 3) Set the A/D converter module setting as follows.
e Module Type : Analog Module
Base flo I_ ¥ Mounked Slot Mo, |3 33 Acknowledge [ Assignment | M Od u | e Name : Q64AD
IV Specify start ¥X address | 0080 (H) 1 Slot Occupy [16 points] Mounted Slot No . 3

~Title Setting

(Specify start XY address: 0080)

Title |

4) Click!

_< | | 4) Click the button.

3) Set!

; EN
= & Parameter
P PLCParameter

& Hetwark Parameter

Remote Passward
- g Switch Setting
-3 Parameter
-0 Auto_Refresh

S

[F MELSOFT Series GX Works2 C:\5(]

! Project Edit  Find/Replace

5) The specified intelligent function module data are
added to the Project window.

Compile

(To the next page)



(From the previous page)

<G

6) Double-click Switch Setting.

roject  Edit  EndfReplace  Compile

= EM)
-8 Parameter
& PLC Parameter
(B Network Parameter
& Remote Password
ion Madule:

—{( 6) Double-click! |

Switch Setting 0080:Q64AD [X‘

2l Aut_Refresh

7) The Switch Setting screen is displayed.

__Mj Set Input range for CH1 to "0 to 10V".
4 8) Click the button.

Input Range Setting

C

4 to 20mé

Temperature Drift Compensation Setring

[t kemperature drift carrection -
Resolution Mode Setting

|Hormal Resolution Mode I |
Drive Made Setting

|Harmal (40 Converter Processing) Mode -

* This dialng setting s linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dislog
if the Switch Setting of the PLC parameter contains an out-of-range value.

<= 8) Click!

S

9) Double-click Parameter.

i Project Edit  EindfReplace  Compie

E (&5 Parameter
© P PLC Parameter
E}-& Metwork Parameter

i Remote Password
=1} Inteligent Function Moduls
. = b 0080:Q84AD

10) The Parameter screen is displayed.
Set "A/D conversion enable/disable setting" for CH2
to CH4 to "1:Disable". (Only CH1 is used.)

(To the next page)
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b

11) Double-click Auto_Refresh.

i Projsct  Edt  EindfReplace  Compils

1 Parameter
-8 PLC Parameter
(TR Metwork Parametsr
E Rerots Password
=13 Inteligent Function Madule:
[E] m 0080: Q6440
- & Switch Setting

«——(11) Double-click! |

12) The Auto_Refresh screen is displayed.
Set Digital output value for CH1 to "D10" and Error
code for CH1 to "D20".

Fratsber Dredtin Furton Mo - 1]

il

Dorvice Commart {1

E .50ET hetes A Mavia 13) Click [Project] — [Intelligent Function Module]
i[ project | Edt  Eind/Replace  Compile  Wiew Online Debug Diagnostics Tool  Window  Hel
ks — [Intelligent Function Module Parameter List].

Bew, . N Py ey | =
open.., ctr+o

=7 0080:Q64AD[]-Parameter  *

Close

Save Chrl+s

Save As..

———

Compress/Unpack

Delete...

Yerify... boB0:Q64AD[] Parameter

Project Revision 3

Change PLC Type... playFiter  [ooplayal v

Change Project Type Tem T ¢
Object » | Basic setting |Set the /D con
Inteligent Function Madule ] 0 vew pode.., Ctri+Shit+E
Open Other Data » Delete Module

Export to G¥ Developer Format File.., Property.

Library 3 Sar I 1 k

Security » Rea 13) C I C !

Prink{Ih.. Save Gi (nnflguratnrfP Data.

Prirt Preview(B). Import G fic t W-OP Data...

Prink Window. . Intalligent Function Moduls Parameter List .,

Print Window Preview. ..

<G

(To the next page)
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<

Injzlligznt Gction Morule Pagameter Lt ] 14) Check that "Setting Exist" is checked in Initialization
Intelligent ction Module Parameter Setting Status .
e e s e w (Count) and Auto Refresh (Count) for Q64AD in the
0080 Q644D [Vi5etting Exist(2) [ Setting Exist(1)

i Intelligent Function Module Parameter List dialog box.

15) Click the button.

|

~Explanation

“Confirm setting status of the inteligent Function module, and switch validfinyalidi*) of
inteligent Function moduls parameter If necessary.

(*Checked items will be created as intelligent function module parametery

[~ Intelligent Function Madule Parameter Setting Count Total

Inital 2 (Max:4096) AutoRefresh 1 (Max:2048)

[ 15) Click!

(b) Adding and setting method for Q62DAN

1) Click [Project] — [Intelligent Function Module]

i project | Edt  FindjReplace  Complle  Wiew Online  Dsbug  Diagnostics  Tool  Window  Hel
3 0 e ColN [ e | m M — [New Module].
:B Dpen... Chrl+Or

Clase

M| Save Chri+S

Save As...

ZompressiUnpack 3

i I i

Delete, ..
Merify ..,
Project Revision ¥

Change PLC Type... 1) Click!

Change Project Tvpe

E

Obijgct »

Inteligent Function Module » Mew Module. ., N Ctrl4shift+E
H Open Other Data 3 Delete Module *

Export to G¥ Developer Format File. .. Property...

Library » Save the Positioning Module Data. .

Security 4 Read from the Positioning Maduls Data. ..

U

2) The New Module dialog box is displayed.

~Module Selection

Madule Type /Innalog Module _v'\
Module Name | [qsz0n &l 3) Set the A/D converter module setting as follows.

e Module Type : Analog Module
Base o I_ 'I Mounted Slot No. |4 33 Acknowledge 1! Ass\gnmentl MOdUIe Name Q62DAN

¥ Specify start&address 0090 (H) 1 Slot Cccupy [16 points] Mounted Slot NO_ . 4
F‘”‘* e (Specify start XY address: 0090)

Title |
4) Click!  —{C
3) Set!

(To the next page)

—== || 4) Click the button.
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b

[Ef MELSOFTYU —X GX Works

_ 5) The specified intelligent function module data are
P J0YIAME  REE #B%EAED . .
ineAlxs e added to the Project window.

= EA-8

H I POItTA-R
B Ao bI-hit5A-5
bRAD—E

i

[EF MELSOFT Series GX Works

_ L 6) Double-click Switch Setting.
! Project Edit  FindfReplace ©

) Metwork Parameter

4 Remote Password

{2 Intelligent Function Module
() 0A0:Q4AD

=i op

a

EEI=
f# Auto_Refresh

Swilch Setting 0090:Q62DAN X

7) The Switch Setting screen is displayed.

— BT Set Output range for CH1 to "0 to 5V".
8) Click the button.

Synchronous Oukput Mode

|Marmel {asynchrenous) Made -
Resalution Mode Setting
|Marmel Resolution Made -

Drive Made Setting

|Marmeal (DA Canverter Pracessing) Made -l

* This dialog settingis linked to the Switch Setting of the PLC parameter,
Default walse will be shown in the dislo

i the Switch Setting of the PLC paramster contains an out-of-range value,
[—]m 8) Click!

&

[BE MELSOFT Series GX Works

9) Double-click Parameter.

i Project Edit Find/Replace <

Parameter

& PLC Parameter
Metwork Parameter
g Remote Password

=1{Z Intelligent Function Maduls
- 0080:Q644D
=l n0g0:gszDAN

—{ 9) Double-click! )

(To the next page)
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10) The Parameter screen is displayed.
Set "D/A conversion enable/disable setting" for CH1
to "0:Enable". (Only CHL1 is used.)

11) Double-click Auto_Refresh.

Project

Parameter
PLC Parameter
Network Parameter
Remate Password

Inteligent Function Module:
0020:Q644D

b 0090:Q62DAN

L ch Setting

12) The Auto_Refresh screen is displayed.
Set Digital value for CH1 to "D30" and Error code for
CH1 to "D40".

et e i P> ALY
Ay b IFIERG b et S}

e i e o T [58 are stn e m

IE= MELSOFT Series GX Works2 1 1 1 1
e T T 13) Click [Project] — [Intelligent Function Module]

g - S lﬁi L JE — [Intelligent Function Module Parameter List].
o s |

P T
f
L4

13) Click!

Frit(d... Sarve G Configurstur- B2 Datac.,
Frvk Prevewii). . Impert X Configu O D

Pt M. Inteligenk Function Module Faraimétsr List.

<4

(To the next page)
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b

IiethesaL Sunelip e guE Patareter Lt & 14) Check that "Setting Exist" is checked in Initialization
nteligent Function Module Parameter Setting Status .
I (Count) and Auto Refresh (Count) for Q62DAN in the
0080 QE4AD [ Setting Exist(2) v Setting Exist(1) . . . .

e |qsepan g B ) | M 5eting () Intelligent Function Module Parameter List dialog
box.

15) Click the button.

Explanation

Confirm setting status of the intefligent function module, and switch validfinvalid{*) of
intelligent Function madule parameter if necessary,

(*Checked items will be created as inteligent function module parameter)

Intelligent Function Madule Parameter Setting Caunt Tokal

Intial 3 (Max:4098) AutoRefresh 3 (Max:2048)
15) Click!
NOTE |

Number of parameter settings for intelligent function modules

The number of parameter settings for intelligent function modules (initial setting and auto refresh) is
limited according to the programmable controller CPUs and intelligent function modules to be used.
Be sure to set the total number of parameter settings of the intelligent function modules within the
maximum number of parameter settings of the programmable controller CPUs.

e Limit for the number of parameter settings of the programmable controller CPUs
The following table lists the available number of parameter settings for the initial setting and auto
refresh that can be set on the programmable controller CPUs.

Max. number of parameter settings
Initial setting Auto refresh
Q00UJ, QO0U, Q01U, Q02U 2048 1024
Q03UD, QO3UDE,
QO04UDH, QO4UDEH,
QO06UDH, QO6UDEH,
Q10UDH, Q10UDEH, 4096 2048
Q13UDH, Q13UDEH,
Q20UDH, Q20UDEH,
Q26UDH, Q26UDEH

Application target of intelligent function module

Universal model QCPU

e Limit for the number of parameter settings of the intelligent function modules
The following table lists the available number of parameter settings for the initial setting and auto
refresh that can be set on the intelligent function modules.

A fresh _
Module model uto refresh (max

CPU Module type Initial setting (fixed) number of auto
name
refreshes)
Q64AD 2 13

QCPU (Q mode) Analog module

Q64DAN 1 5

For details, refer to the GX Works2 Version 1 Operating Manual (Intelligent Function Module).




REMARK

Module switch setting item

Module switch setting item for Q64AD

Setting item
; . Input range settin
Input range setting Analog input range P va?ue 9
swiech L T w 4 t0 20mA OH
CH4CH3CH2CH1 0 to 20mA 1H
1to 5V 2H
Input ran ttin 0to 5V 3
putrange seting 10 to 10V 4n
Switch 2 LU0 « 0 to 10V 5H
CH8CH7CH6 CH5 User range setting FH
Switch 3 Not used
Switch 4 [l D I:l I:l
H
VN SY——
O00H : With temperature drift correction
OltoFRH4 : Without temperature drift correction
OH : Normal resolution mode
1to F4 : High resolution mode
OH : Normal mode (A/D conversion processing)
1toFH : Offset/gain setting mode
Switch 5 0: Fixed
Module switch setting item for Q62DAN
Setting item
Output range Analog output range | Output range setting
) setting value
Switch 1 4 to 20mA OH
LI 0o 20mA m
CH4CH3CH2CH1 1t0 5V 2H
Output range 0to 5V 3H
. -10 to 10V 4H
setting -
Switch 2 User range setting FH
HRNBE
CH8CH7CH6CH5
e O]
H
CH4CH3CH2CH1
HOLD/CLEAR function setting
OH : CLEAR
l1toFH :HOLD
Switch 4 |:| I:l |:| I:I
H
VN Y~
t 00H * Normal mode (non-synchronized)
01 to FFH: Synchronized output mode
OH : Normal resolution mode
1toFH : High resolution mode
OH : Normal mode (D/A conversion processing)
1toFH : Offset/gain setting mode
Switch 5 0: Fixed




9.2.3 Operation check and monitor test

(1) Operation check

@)

Run the CPU after resetting to validate the written parameters, then check the
operation. (Keep the switch of the CPU No. 2 to STOP.)

» Change input voltages for the A/D converter module with the volume on the
demonstration machine.

The digital conversion value is displayed in the 7-segment display (Y40 to
Y4F).

* When X8 is turned on, the D/A OUTPUT voltmeter displays the voltage value
that the D/A converter module outputs.
The displayed value is quarter of that of the A/D INPUT voltmeter since the
A/D input range is 0 to 10V and the D/A output range is 0 to 5V, and the
digital conversion value is operated to half in the CPU.

« When an error occurs, find the cause following (2) Monitor/test described
below to solve the error.

Monitor/test

This section explains how to check the status of the A/D converter module.
(@) Checking method with GX Works2 system monitor

1) Click [Diagnostics] — [System Monitor].

jtrsrezesn It

soB5 8

i

S
i

y i

il
EETE
I
i

‘b

z i
HEEHET
§E5E

k
i
L
E

| 2) Select "Q64AD" of the slot 3 and click the
- | Detailed Information | button.
(Or double-click "Q64AD".)
| et b _om |
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3) The information of the selected module (information of
QG64AD here) is displayed.

Click the | H/W Information | button.

4) The LED status is displayed.

Vcrg || Moddioms G640 T e DS 000000000-C
e e No. LED name Status
HWLED ifermaion HW S Tfomaten RUN LED 0000H : Off
; o - M- : . -m‘“‘" 2 ERROR LED 0001H : On
=
s e |
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CHAPTER 10 HOW TO USE MULTIPLE CPU SYSTEM

10.1 Overview of Multiple CPU System

A multiple CPU system consists of more than one QCPU/motion CPU (up to 4
modules) which is mounted on a main base unit in order to control I/O modules and
intelligent function modules separately.

Using more than one QCPU/motion CPU can distribute load produced by the
high-load processing and each processing.

CPU O© 1 2 3 4 5 6 7
Q@
3
° e |2 |3 2 2
£ s (3|3 |e|2|e| 3
> o) -] ° ° ] ) B ) o
5515 gl e8|eE|2| 8| 2| E
o — = = —
= = [ = ]
g = =10 = o]
1|2 12|22 2]2]2]/]-- - QCPU which controls
‘ T ‘I‘ T ‘I‘ the corresponding modules

The sequence program
of QCPUL1 controls.

The sequence program of QCPU2 controls.

Set each module as follows in the multiple CPU system.

Control CPU : QCPU which controls 1/0 modules and intelligent
function modules
Controlled modules : 1/0 modules and intelligent function modules controlled

by the control CPU
Non-controlled modules : Modules controlled by other CPUs

CPU number : Number for identifying multiple QCPUs/motion CPUs
mounted on the main base unit. The number 1 is
allocated to the CPU slot, and the numbers 2, 3, and 4
are allocated in series.

Control CPU Controlled module
- - N
CPU O0 1 2 3 4 5 6 7
Qo
3
g 2|3
S - - .
|| 2| 2| 2|8 8| &8| 5| &
=S o o o o £ S 2 = 2
s198191918|<|s|%|3%|%
2 (o3 (o3 o o 3 2 = = =
& c =0 N N
= (@]
[e)
a

CPU slot: CPU No. 1

CPU slot 0: CPU No. 2
CPU slot 1: CPU No. 3
CPU slot 2: CPU No. 4

POINT

All' I/O modules can be used in the multiple CPU system.

Use the intelligent function module with the function version B in the multiple
CPU system.

Intelligent function modules with the function version A can be used in the
multiple CPU system when the CPU No. 1 is set as the control CPU.
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10.2 Difference from Single CPU System

This section explains the differences between the single CPU system and the
multiple CPU system.

10.2.1 Mounting position of QCPU/motion CPU

1)
)

®)

Up to four QCPUs can be sequentially mounted from the CPU slot (the right-side

slot of the power supply module) to the slot No. 2 of the main base unit.

Motion CPUs (Q17n and Q17nH) can be mounted together on the right-side

slots of the QCPU.

a) Note that the mountable motion CPUs differ according to the model of the
Universal model QCPU. For details, refer to chapter 3 of the QCPU User's
Manual (Multiple CPU System).

b) The High Performance Model QCPUs or Process CPUs cannot be
mounted on the right-side slot of the motion CPUs.

Mounting allowed Mounting not allowed

CPU O 2 CPU O 1 2
z AERERSYZE
Qo| D -] Qo D
azla|al|l 2% 23| o a | @
58| © Q o o 5ol Q (S Q 8
SE|l O O 5 5 =E| O 5
g = | = S = =

Empty slots can be reserved for future addition of a QCPU/motion CPU (Q17nD).
Select the number of CPU modules including an empty slot and set the type of
the right-end slot to "PLC (Empty)" in the I/O assignment setting of the PLC
parameter.

For the Universal model QCPU (QnUCPU), "PLC (Empty)" can be set between
the CPU modules.

Therefore, when a CPU module is added to the system, the CPU No. is not
changed, and changing the program is unnecessary.

Mounting allowed Mounting allowed

CPU O© 1 2 CPU O 1 2
> o) > ]
Eo|l |2 8| = ol || 215
23| o | a g 3 a3l a | a]| 5 g
5 8l O O <] £ 5 8l O O S o
sE| O O] B w sE|COC|O| W B
g = £ =
a a
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10.2.2

I/0 number assignment of the multiple CPU system

The multiple CPU system is different from the single CPU system in the position
(slot) of I/O number OH.

However, the concept of the order of allocating I/O numbers for the extension base
unit, I/0 numbers for each slot and empty slots is the same for both types.

(1) Position of /O number "0H"

@)
(b)

(©

The number of slots set with the multiple CPU setting of the PLC parameter
are occupied by QCPU/motion CPU in the multiple CPU system.
I/0 modules and intelligent function modules are mounted from the right of
the slots occupied by QCPU/motion CPU modules.
The 1/0 number for an I/O module or intelligent function module mounted to
the next slot to the slot occupied by QCPU/motion CPU is set as "OH" and
consecutive numbers are allocated sequentially to the right.
1) QCPU: Two CPU modules are mounted

012345867

pply

QCPU
QCPU

OWET SuU
module

| > /O numbers : OH

2) QCPU: Four CPU modules are mounted
012345867

pply

QCPU

-]
o
O
(04

ower su

module
QCPU
QCPU

\——> 1/0O numbers : OH

10.2.3 Communication between QCPUs and modules

(1) Communication to controlled module/non-controlled modules
The I/O module and intelligent function module controlled by the host CPU can
be controlled as well as the single CPU system.
The following table shows the accessibilities to the controlled/non-controlled

module.
Access target Controlled CPU Non-controlled CPU
Disabled Enabled
Input (X) ©) X ©)
*1
X
Output (Y) Read °
Write ©) X X
Read o o* o™
Buffer memory
Write ©) X X

The accessibilities for motion CPUs are different from programmable controller
CPU, and *1 in the table applies to them.

For details, refer to section 2.1.3 of the MOTION CONTROLLER Programming
Manual (COMMON) [Q173D(S)CPU/Q172D(S)CPU] (IB-0300134).
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(2) Communication among each QCPU

In the multiple CPU system, the following communications are available among

each QCPU.

- Auto refresh of the device data between each QCPU/motion CPU with the
parameter setting for the multiple CPU system

+ Data transfer between QCPUs/motion CPUs with multiple CPU dedicated
instructions

« Control instruction from a QCPU to a motion CPU with motion dedicated
instructions

+ Writing/reading of device data from a QCPU to a motion CPU with the
multiple CPU transmission dedicated instruction

10.2.4 Reset and operation for errors

(1) How to reset a system
The entire multiple CPU system can be reset by resetting the QCPU No. 1.
Resetting QCPU No. 1 resets all QCPUs, 1/0 modules, and intelligent function
modules.

If a stop error occurs in any of the QCPU on the multiple CPU system, reset
QCPU No. 1 or restart the programmable controller (power supply ON — OFF
— ON) for recovery.

(Recovery is impossible by resetting the QCPUs/motion CPUs No. 2 to 4 with
the stop error.)

0 2 34567

Power supply
QCPU
QCPU
QCPU |F
QCPU

CPU No. 2
CPU No. 3
CPU No. 4

Doing so will result in "MULTI CPU DOWN"

—
<]
z
)
o
o
|—|—|—> Cannot be reset in a multiple CPU system.
in all CPUs in the multiple CPU system.
Th

is CPU can reset the overall the multiple CPU system.

POINT |

(1) It is impossible to reset the QCPUs/motion CPUs of No. 2 to 4 individually
in the multiple CPU system.

If any of QCPUs/motion CPUs is reset during operation of the multiple CPU
system, a "MULTI CPU DOWN" (error code: 7000) error occurs in other
CPUs, and the entire multiple CPU system stops.

However, depending on the timing when any of QCPUs/motion CPUs of
No. 2 to 4 is reset, an error other than the "MULTI CPU DOWN" may stop
other QCPUs.

(2) A"MULTI CPU DOWN?" (error code: 7000) error occurs if QCPUs No. 2 to
4 are reset, regardless of the setting of the operation mode (All station stop
by stop error of PLC2 to 4) in the multiple CPU setting of the PLC
parameter.
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(2) Operation for errors
The entire system behaves differently depending whether a stop error occurs in
CPU No. 1 or any of CPU No. 2 to 4 in the multiple CPU system.

(@) When a stop error occurs at QCPU No. 1

When a stop error occurs at CPU No. 1, a "MULTI CPU DOWN" (error
code: 7000) error occurs at the other QCPUs/motion CPUs No. 2 to 4 and
the multiple CPU system is stopped.

(b)

Follow the procedures below to restore the system.

1
2)
3)

Confirm the error cause with the PLC diagnostics.

Remove the error cause.

Reset the QCPU No.1 or restart the power of the programmable
controller.

All QCPUs on the entire multiple CPU system are reset and are
restored when the QCPU No. 1 is reset or the power of the CPU is
reapplied.

When a stop error occurs at QCPUs No. 2 to 4

Set whether to stop the entire system or not in the event of a stop error at
the QCPU No. 2 to 4 in "Operation Mode" in the multiple CPU setting of GX
Works2.

Follow the procedures below to restore the system.

1

2)
3)

Confirm the error-detected CPU No. and error cause in the PLC
diagnostics.

Remove the error cause.

Reset the QCPU No. 1 or restart the power of the programmable
controller.

All QCPUs on the entire multiple CPU system are reset and are
restored when the QCPU No. 1 is reset or the power of the CPU is
reapplied.

10-5



10.3 Communication among each QCPU/Motion CPU in Multiple CPU System

In the multiple CPU system, the following is available;

+ Data transfer among each CPU module by the auto refresh of the CPU shared
memory

+ Reading the CPU shared memory between QCPUs, and the motion CPU shared
memory from the QCPU with the multiple CPU dedicated instructions

+ Control instruction from a QCPU to a motion CPU with the motion dedicated
instructions

+ Writing/reading of device data from a QCPU to a motion CPU with the multiple
CPU transmission dedicated instructions

10.3.1 CPU shared memory

()
to

(1FFH)
(200H)

to

(TFFH)
(800H)

to

(FFFH)
(1000H)

to

(270FH)
(2710H)

to

(5FOFH)

The CPU shared memory is for transferring data between QCPUs and its capacity is
24336 words of OH to 5FOFH.

The CPU shared memory consists of five areas; "Host CPU operation information
area", "Restricted system area", "Auto refresh area", "User setting area", and
"Multiple CPU high speed transmission area".

Configuring the auto refresh setting for the CPU shared memory allows for using the
area from 800H to the end point for auto refresh as the auto refresh area.

The start address of the user setting area is next to the end address in the auto
refresh area.

When the points for auto refresh is 18 (11H), the auto refresh area is 800H to 811H
and the user setting area is 812H or later.

The following figure shows the CPU shared memory configuration and the
accessibility in the sequence program.

Host CPU Other CPUs
CPU shared memory Write Read Write Read
esor———— 71777~
to Host CPU operation
information area x O x O
Gs11( ]
G512
to QCPU System area X X X O
G2047| standard | |
area
62048 Auto refresh area X X X X
to .
User setting area O O X O
G4095
G4096 | 701/
to Use-prohibited area™ X X X X
G9999
Gioooo| 71 /77"
Multiple CPU high speed
to X
Max. transmission area™ © © O
G24335 0000000000000l ...

(O: Communication allowed, X: Communication not allowed

*1: The QOOUCPU, QO01UCPU, and Q02UCPU do not have the use-prohibited area and the
multiple CPU high speed transmission area.
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(1) Host CPU operation information area

(@) Information stored in the host CPU operation information area

The following information is storgld in the host CPU operation information
area in the multiple CPU system.
They all remain as 0 and do not change in the single CPU system.

*1: For the motion CPU, 5H to 1CH of the host CPU operation information area are not used.
When 5H to 1CH of the host CPU operation information area is read from the motion CPU,
they are read as "0."

List of host CPU operation information areas

CPU shared Corresponding
memory Name Description Explanation special
address register

The area to confirm if information is stored in the host
. CPU's operation information area (1H to 1FH) or not.
. Information . . .
Information - + 0: Information is not stored in the host CPU's
OH - availability S . -
availability fla operation information area.
9 + 1: Information is stored in the host CPU's
operation information area.
1H Diagnostic Diagnostic Stores an error number identified during SDO
error error number | diagnostics in binary.
Stores the year and month that the error number
2H was stored in the CPU shared memory's 1H SD1
address with two digits of the BCD code.
Time the Time the Stores the day and time that the error number was
3H diagnosis diagnosis stored in the CPU shared memory's 1H address SD2
error occurred | error occurred | with two digits of the BCD code.
Stores the minutes and seconds that the error
4H number was stored in the CPU shared memory's SD3
1H address with two digits of the BCD code.
!Error . !Error . Stores an identification code to determine what
information information . . .
5H . e . e error information has been stored in the common SD4
identification identification . . L . .
error information and individual error information.
code code
6H Common Common . . . SD5
Stores the common information corresponding to
to error error the error number identified during diagnostic o
10H information information gdiag ) SD15
11H Individual Individual L . . . SD16
Stores the individual information corresponding to
o error error the error number identified during diagnostic o
1BH information information gdiag ) SD26
1CH Empty - Cannot be used -
1DH Switch status ;Ztﬂ:w'tm Stores the CPU module switch status SD200
1EH LED status ;ZtLLJJ-SLED Stores the CPU module's LED bit pattern. SD201
CPU CPU
1FH operation operation Stores the CPU module's operation status SD203
status status

(b) Reading of host CPU operation information area
Other QCPU can use the FROM instruction or multiple CPU area device
(U3EN\G) to read data from the host CPU operation information area of the
host CPU.
However, because there is a delay in data updating, use the read data for
monitoring purposes.
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)

®)

(4)

®)

(6)

Restricted system area

This area is used by the system of the QCPU (OS).

The OS uses this area when the multiple CPU transmission dedicated
instruction is executed.

Auto refresh area

This area is used when the multiple CPU system is automatically refreshed.
The points from the address next to the last address in the restricted system
area are used for auto refresh.

User setting area

This area is for communication between CPU modules.

The points after the ones used for the auto refresh area are used.

(An area including the auto refresh area can be used as the user setting area
when auto refresh is not executed.)

QCPU standard area

This area is for the Universal model QCPU to communicate with other CPUs
(High Performance QCPU or Process CPU) in a multiple CPU system.

This area includes "Host CPU operation information area", "System area", "Auto
refresh area”, and "User setting area".

For each area, refer to (1) to (4).

Multiple CPU high speed transmission area
This area is for communication with other CPU modules in the multiple CPU
system using the Universal model QCPU.
The Multiple CPU high speed transmission area includes "auto refresh area"
and "user setting area."
(a) Auto refresh area
The area is used when the multiple CPU system is automatically refreshed.
(b) User setting area
This area is for storing data to be sent to other CPU modules by the
program.
Address for CPU shared memory is 10000H or later.
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10.3.2

Communication by auto refresh using CPU shared memory

(1) Communication using auto refresh
The auto refresh of the CPU shared memory is executed automatically at the
QCPU/motion CPU END processing for the data transfer between each CPU in
the multiple CPU system.
As device memory data of other CPUs are automatically read by the auto
refresh function, the host CPU can use those device data.

Example) Operation when CPU No. 1 executes auto refresh of 32 points for BO
to B1F, and when CPU No. 2 executes auto refresh of 32 points for

B20 to B3F
CPU No. 1 CPU No. 2
CPU shared memory CPU shared memory
Host CPU operation Host CPU operation

information area information area

System area System area
> Auto refresh area \ 3) Reading by END Auto refresh area €
processing of CPU No. 2
User setting area User setting area

1) Writing by END
processing of CPU No. 1

2) Writing by END
processing of CPU No. 2
Device memory

\ Device memory
— BO to B1F (for CPU No. 1) / processing of CPU No. 1 BO to B1F (for CPU No. 1)
B20 to B3F (for CPU No. 2) B20 to B3F (for CPU No. 2) |

4) Reading by END

The processes performed during CPU No. 1 END process
1): Transfers BO to B1F transmission device data for CPU No. 1 to the host
CPU shared memory's auto refresh area.
4): Transfers data in the CPU No. 2 CPU shared memory's auto refresh area to
B20 to B3F in the host CPU.
The processes performed during CPU No. 2 END process
2): Transfers B20 to B3F transmission device data of CPU No. 2 to the CPU
shared memory's auto refresh area.
3): Transfers data in CPU No. 1 CPU shared memory's auto refresh area to BO
to B1F in CPU No. 2.
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Program for sending side

Write
command

D1024.0

)

®)

(4)

Interlock by b0 in the start device
(D1024) of the CPU No. 2

Executing auto refresh

Auto refresh is executed when the QCPU/motion CPU is in the RUN, STOP or
PAUSE status.

Auto refresh cannot be executed when a stop error has been triggered in the
QCPU/motion CPU.

If a stop error occurs on one module, the other modules without any error save
the data prior to the stop error being triggered

For example, if a stop error occurs in CPU No. 2 when B20 is on, the B20 in
CPU No. 1 remains on as shown in Example) in (1).

Settings for auto refresh

The setting for the points to be transmitted by each CPU and the device in
which the data is to be stored (the device that executes auto refresh) is
configured in the multiple CPU setting of the PLC parameter in GX Works2.

Interlock method for communication by auto refresh

The old data and the new data may be mixed in each CPU due to the timing of
a refresh for the host CPU and of reading data from the other CPU.

To execute auto refresh, create an interlock program which uses the start
device of devices to be refreshed of each CPU as shown in the following figures.
In addition, be careful not to use the data stored in the other CPU when the old
data and the new data is mixed.

For example, the following figure shows the program example for the QCPU
when the auto refresh setting in the multiple CPU setting is made as follows.

+ PLC Side Device : DO

+ Send points of CPU No. 1 : 1024 points (D0 to D1023)

+ Send points for CPU No. 2 : 1024 points (D1024 to D2047)

Do | Used as interlock for CPU No. 1 )

~ r Sending device of CPU No. 1

D1023
D1024|Used as interlock for CPU No. 2

'\

~ ~ Sending device of CPU No. 2

D2047

Program for reception side

Interlock by b0 in the start

/ device (DO) of the CPU No. 1

=

i

D00
o — I Operation using the
Sets the transmission received data
data from DO to D1023. (DO to D1023)

I T%

Hm0f4.o>—

Turns on b0 in the start device
(D1024) of the CPU No. 2 for

the interlock when the operation
using the received data is completed.

Turns on b0 in the start device
(DO) of the CPU No. 1 for the i
nterlock when the transmission
data is completed to set.

10-10



10.3.3 Communication by auto refresh using multiple CPU high speed transmission area

The communication by auto refresh using the multiple CPU high speed transmission
area can be executed only when the following conditions are all met.

« The multiple CPU high speed main base unit (Q38DB or Q312DB) is used.

+ The Universal model QCPU (except the QOOUCPU, Q01UCPU, QO2UCPU) is
used as the CPU No. 1.

+ At least two of Universal model QCPUs (except the QOOUCPU, QO01UCPU, and
QO02UCPU) and/or motion CPUs (Q172DCPU or Q173DCPU) are used.

+ C Controller module (Q12DCCPU-V) is used.

Communication using the multiple CPU high speed transmission area by auto
refresh cannot be made with CPU modules other than Universal model QCPUs
(except the QOOUCPU, Q01UCPU, and Q02UCPU), C Controller module
(Q12DCCPU-V), and Motion CPUs (Q172DCPU and Q173DCPU) mounted on the
multiple CPU high speed main base unit.

When any of these modules is mounted on the multiple CPU high speed main base
unit, set 0 to the relevant CPU by the "point” field in "CPU specific send range" of
"Multiple CPU high speed communication area setting".

Multiple CPU high speed transmission area setting ] Communication area setting (refresh setting) ]

v Usze multiple CPU high speed transmission

CPL specific send range(*]
FLC Llzer zetting area Ak refresh
Set 0 fpr the CPU modules except for point(k] | 170 No. | point | Start End | point Setting
the Universal model QCPU (except for Mo 3|U3ED | 3072|G10000 |G1307] 0]_SettinglSend]
QO0UCPU, QO1UCPU, Q02UCPU), Moz 3031 | 3072|G10000 |G13071 0|_SettingFeceivel
motion CPU (Q172DCPU, Q173DCPU), T 0032 e ol SotingReceivel
and C Controller (Q12DCCPU-V). No.4 3UE3 | 3072[G10000 |G13071 0]_SettinalReceive]

Set auto refresh eetting if it iz needed] Mo zetting / Aleady sst |

Tatal 3K poirts [ Advanced settings(®) Azzignment confirmation

The tatal nurmber of points is up ta 12K,
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(1) Overview of auto refresh
The auto refresh is a communication method using the auto refresh area of the
multiple CPU high speed transmission area in the CPU shared memory.
The data written to the auto refresh area of the multiple CPU high speed
transmission area is sent to that of the other CPUs in a certain cycle (multiple
CPU high speed transmission cycle).
Setting the multiple CPU setting in the PLC parameter allows to automatically
read/ write data among all CPUs in the multiple CPU system.
Since device data of other CPUs can be automatically read by the auto refresh
function, the host CPU can also use them as those of host CPU.

The following figure shows an overview of operations when CPU No. 1
executes auto refresh of 32 points for BO to B1F, and when CPU No. 2
executes auto refresh of 32 points for B20 to B3F.

CPU No.1

CPU shared memory

area of CPU No.1

Multiple CPU high speed transmission

2) Transmission to
CPU No. 2

CPU No.2

CPU shared memory

=I Auto refresh area

area of CPU No.2

Multiple CPU high speed transmission

5) Transmission to
CPU No. 1

Multiple CPU high speed transmission
area of CPU No.1

| Auto refresh area

N——|

Auto refresh area

<— 1) Writing by END processing

— 6) Reading by END processing

Device

L— BOto B1F (for CPU No.1)

- B20 to B3F (for CPU No.2)

Multiple CPU high speed transmission
area of CPU No.2

| Auto refresh area

<1

4) Writing by END processing ——|

3) Reading by END processing

Device

—

L

BO to B1F (for CPU No.1)

B20 to B3F (for CPU No.2)

Procedure for the CPU No. 2 to read device data of the CPU No. 1

1): Transfers data in BO to B1F to the auto refresh area of the host CPU at

END processing of a CPU No. 1.
2): Sends data in the multiple CPU high speed transmission area of CPU No. 1

to CPU No. 2.

3): Transfers the received data to BO to B1F at END processing of CPU No. 2.
Procedure for the CPU No. 1 to read device data of the CPU No. 2

4): Transfers data in B20 to B3F to the auto refresh area of the host CPU at

END processing of CPU No. 2.

5): Sends data in the multiple CPU high speed transmission area of CPU No. 2
to CPU No. 1.

6): Transfers the received data to B20 to B3F at END processing of CPU No. 1.
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(2) Executing auto refresh
Auto refresh is executed when the QCPU is in the RUN, STOP or PAUSE

status.

(3) Memory configuration of the multiple CPU high speed transmission area
The following explains the memory configuration of the multiple CPU high
speed transmission area of the CPU shared memory that is used in the multiple
CPU high speed transmission function.

1) Multiple CPU high speed
transmission area

2) CPU No.1 send range

2) CPU No.2 send range

2) CPU No.3 send range

2) CPU No.4 send range

3) User setting area

4) Auto refresh area

Size
No. Name Description - - -
Setting range | Setting unit
+ Area for data transmission between each CPU
1) Multiple CPU high speed modules in the multiple CPU system 0 to 14K 1K q
wor
transmission area + The area up to 14K word is divided by each CPU | words
module that constitutes the multiple CPU system
- Area to store the send data of the each CPU
module
2) CPU No.nsend arean | »+ Sends the data stored in the send area of the 0to 14K 1K word
(n=1to4) host CPU to the other CPUs. words
+ Other CPU send area stores the data received
from the other CPUs.
+ Area for data communication with other CPUs
. using the multiple CPU area device. 0to 14K
3) User setting area . 2 words
+ Can be accessed by the user program using the | words
multiple CPU area device.
+ Area for communicating device data with other 0to 14K
4) Auto refresh area o . 2 words
CPUs by the communication using auto refresh words

POINT

When the COM instruction is used in the sequence program, auto refresh can
be executed automatically at the execution of the COM instruction.

However, the scan time is prolonged due to the processing time for auto refresh.
For details of the COM instruction, refer to the MELSEC-Q/L Programming
Manual Common Instruction.

(4) Settings required for auto refresh
To execute auto refresh, setting the number of points to be sent from each CPU
module and a device for storing data (device for executing auto refresh) in the
multiple CPU setting of the PLC parameter is required.
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10.3.4 Communications by the multiple CPU instruction and motion dedicated instruction

(1) Communications by the multiple CPU instruction/intelligent function module
device
The QCPU in the multiple CPU system can access the CPU shared memory of
QCPU/motion CPU with the S.TO/FROM instruction.
Also, the Universal model QCPU can write/read device data to/from another
Universal model QCPU with the multiple CPU high-speed transmission
dedicated instruction.
The S.TO instruction is used to write data of the host CPU to the CPU shared
memory and the FROM instruction of other CPU is used to read the data.
Unlike auto refresh of the CPU shared memory, directly reading the data at
instruction execution is available.
Example) When the data written with the S.TO instruction to the CPU shared

memory of QCPU No. 1 is read to QCPU No. 2 with the FROM

instruction
CPU No. 1 CPU No. 2
CPU shared memory CPU shared memory
Host CPU operation Host CPU operation
information area information area
System area System area

!

Data written with S.TO instruction
2) Reading with

FROM instruction

1) Writing with S.TO instruction

Sequence program Sequence program

A

S.TO instruction

execution FROM instruction execution

The processes of QCPU No. 1
1) Writes data in the user setting area of QCPU No. 1 with the S.TO
instruction.
The processes of QCPU No. 2
2) Reads the data stored in the user setting area of QCPU No. 1 to the
specified device with the FROM instruction.

For details of the S.TO instruction/FROM instruction, refer to the following manual:
MELSEC-Q/L Programming Manual Common Instruction

POINT

Since motion CPUs do not have the S.TO instruction, FROM instruction, and
intelligent function module, these instructions are not used for communication
between QCPUs and motion CPUs.

For communication between QCPUs and motion CPUs, use auto refresh of the
CPU shared memory and the multiple CPU transmission dedicated instruction.

(2) Communication by the motion dedicated instruction
The multiple CPU transmission dedicated instruction and multiple CPU
high-speed transmission dedicated instruction allows writing data to motion
CPUs and reading data via a QCPU.
For details and the use of the motion dedicated instruction and multiple CPU
transmission dedicated instruction, refer to the Motion CPU Programming Manual.

POINT

Control instructions from a motion CPU to other motion CPU is not allowed.
Data transfers with the multiple CPU transmission dedicated instruction
between QCPUs, motion CPU and QCPU, and motion CPUs are not allowed.
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10.4 Starting up Multiple CPU System

This Chapter explains the standard start-up procedures for the multiple CPU

system.

10.4.1 Procedure for starting up the multiple CPU system

|

Definition of functions with multiple CPU system

|

Selection of module for use

l

Mounting of module

|

Start-up of GX Works2

|

Parameter settings such as multiple
CPU setting and control CPU setting

|

Application and assignment of device

l

Creating sequence programs

l

Powering on programmable controller CPU

l

Connection of personal computer to QCPU No. 1

l

Writing parameter and program

|

Resetting QCPU No. 1

l

RESET/STOP/RUN switch setting for all QCPUs

|

1)

Control and function executed in each CPU module are defined.

Select the module to achieve the function with the multiple
CPU system.

Mount the selected module on the main base unit and the
extension base unit.

Start up GX Works2

Set parameters such as the multiple CPU setting and the
control CPU setting.
(For the setting method of parameters, refer to section 10.4.3.)

When auto refresh of device data is executed,

the number of refresh points is continuously obtained.
(For auto refresh of device data, refer to section 10.3.1
and 10.4.3 (3))

Create sequence programs for CPU No. 1 to 4.

Power on the programmable controller CPU with the
RESET/STOP/RUN switch in STOP.

Connect the personal computer in which GX Works2 has
started to the QCPU No. 1 with the RS-232C cable/USB cable.

Write the parameters and sequence program in QCPU No. 1.
For QCPU No. 2 to 4, write the parameters and sequence
program after specifying the target CPU in GX Works2.

Reset the QCPU No. 1.

Set the RESET/STOP/RUN switches of QCPU No. 1 to 4 to
the RUN position.
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1)

}

Confirmation of statues of all QCPUs

l

Confirmation and correction of errors

l

Debugging each QCPU

|

Actual operation

10-16

Check if all QCPUs in the multiple CPU system are RUN
status or in error.

Check the error with the system monitor of GX Works2
and correct it.

Debug each QCPU No. 1 to 4 and the multiple CPU system.



10.4.2 System configuration of the demonstration machine

In order to explain the operation overview of the multiple CPU system, a simple
example is used for an exercise.

The following figure shows a system in which the multiple CPUs (CPU No. 1 and No.
2) control different intelligent function modules (A/D and D/A converter module) and
transfer the data in the intelligent function modules between the two CPUs.

— i i
c

Control CPU||Control CPU| | Controlled module H:ntrolled module
(

trol
(CPUNo. 1)|(CPUNo. 2)| | (A/D converter module)| | (D/A converter module)

QX | QY | Q64 | Q62

Q61P |QCPU [QCPU| 42 | 42P | AD | DAN
64 | (64 | (16 | (16

points)| points)| points)| points),

X0 | Y40 |X/Y80|X/Y90
to to to to
X3F | Y7F |X/Y8F|X/Y9F

A
ﬁ Channel 1 Channel 1
Devices for auto refresh v v
CPU No.1:D10to D11 /0 panel
CPU No. 2:D12to D13 P mmm e ]
1

 Voltmeter for
' output voltage

Digital display

1

1

1

! f\ Y4F to Y40
LN
:

1

1

1

Iapalni
i)

Input volume

Voltmeter for
input voltage
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10.4.3 Creating a program for CPU No. 1

Create a program for checking the operation of the multiple CPU.
Generally, in the multiple CPU system using the auto refresh setting (between
CPUs), the old data and the new data may be mixed when multiple data is

communicated between CPUs.

The interlock shown in 10.3.1(4) is required to solve the problem.
In this exercise, the simple program as below is used since the communication data

is 1 word which requires no interlock.

Sequence program for QCPU No. 1

The sequence program executes a sampling processing on analog voltages
input through CH1 of Q64AD, and then converts the analog values to digital

values.

The converted digital value is stored in the device for auto refresh (D10).

Project name

Applied 8

Program name

MULTI1

X80  X8E
0 } | | [MOV U8\G11 D10
\—[>= D10 KO T——{BCD D10 K4Y40
[ END

11
|

X80 (X0): Module READY
X8E (XE): A/D conversion completed flag
U8\G11 (Un\G11): Digital output value from CH1

10-18

Transfers the digital
conversion value to
the device for auto refresh.

Displays the digital
conversion value in
7 segments.




10.4.4 Parameter setting for CPU No. 1

The multiple CPU system requires the following setting, which is unnecessary for

the single CPU system, in the PLC parameter.

+ No. of PLC: Set the number of QCPUs in the multiple CPU system mounted
on the main base unit.

« Control PLC: Set the CPU which controls the mounted module.

+ Refresh setting: Set the points sent by each CPU and the device for storing data
for auto refresh for the device data.
(When auto refresh is not executed, this setting is not required.)

POINT

+ The parameter (multiple CPU setting, PLC system (No. of empty slot), and I/O
assignment) written into the CPU needs to be the same in all the
QCPUs/motion CPUs used in the multiple CPU system.

(1) Number of CPUs setting

1) Double-click "PLC Parameter" in the project list of

R 2y 5 Gy @) | M- GX Works2.
=18 Parameter

Ed [,E Metwork Pardajster
\i Remaobe Password
+ ha Intelligent Function Module
l} Global Device Comment

2) The Q parameter Setting dialog box is displayed.
Click the "Multiple CPU Setting" tab.

ottt | o i | prep— | ] e |

3) Set "No. of PLC" to "2".

4) The message below is displayed. Click the
button.

MELSOFT Series GX Works2

The PLC slot is assigned to the IfO assignment sekting.
' The setting of I/0 assignment to the slotl might be changed.
Are Yoo sure?

ottt | o i | ittt | bt | oot [ 5] e |
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(2) Auto refresh setting
[ LS |

e e — = N— 1) Specify the device to be used in the CPU shared
meven — memory.
= ot Click the button in the row of PLC No.

- 1 in the Multiple CPU High Speed Transmission
: . : ) Area Setting tab.

Ao Refresh Setting

] 2) Set the device for storing the data transmitted
O from CPU No. 1 to the other CPU as follows.

i)

Setting No.1: 2 points, D10

( 2)Set! )

Tt Ponts I ‘Settobls Ponts

Ayalable cart devices are LY, M,LB.0,W,HLIR, SH, 50,58, 5W.
‘Word s wied for points, Every 2 ponts are counted & 8 g€,

cmk | [ Ed | cwne |

huta Refresh Setting

prrer 3) Click the PLC No.2 tab and set the device for
PP ——— storing the data which CPU No. 1 receives from
CPU No. 2 as follows.

Setting No.1: 2 points, D12

POINT

For auto refresh, the following devices can be used.
+ Device available for send range: X, Y, M, L, B, D, W, R, ZR, SM, SD, SB, SW
+ Device available for receive range: X, Y, M, L, B, D, W, R, ZR
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(3) Control CPU settings

ottt | o i e [ — e R B | o

4 3) Click!

frmmmmm—m——5) Click! = ) o

1) Click the "I/O Assignment tab" on the Q
Parameter Setting dialog box.

2) Set the I/O assignment to the slots which mount
Q62AD and Q62DAN.

Model

Slot Type Points Start XY
Name
) : 0080
3(*-3) | Intelligent | Q64AD | 16Points (Hex.)
) . 0090
*_
4(*-4) | Intelligent | Q62DAN | 16Points (Hex.)

3) Click the | Detailed Setting | button to close the
parameter setting screen.

4) The Intelligent Function Module Detailed Setting
dialog box is displayed. Set "Control PLC" for
Q62DAN of the slot "4(*-4)" to "PLC No.2"

5) Click the button to close the parameter
setting screen.
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(4) Intelligent function module data setting
Set the analog module as described in chapter 9. In this section, set Q64AD
which is the controlled module for CPU No. 1.

1) Click [Project] — [Intelligent Function Module] —

i Project | Edt  FindiReplace Compile Yew Online Debug Disgnostics Tool ‘indow  Hel
[New Module].

New... Chrl+N

Open. ., Ctrh0

B0

Close

{ E‘ Save Ctrkts

Save As...

{ CompressiUnpack »
Delete. .
eriFy...
Broject Revision »

change PLC Type... 1) Click!

Change Project Type

Objert »

Inteligent Function Madule New Module... .. Chrl+Shift+E
Open Other Data » Delete Madule ~©

Export ta ¥ Develaper Format Fi. .. Praperty...

Lbrary » Sawe the Pasitioning Madule Data,..

Security v Read from the Positioning Module Data, .

2) Select "Q64AD" for Module Name. Click the
| Acknowledge 1/0 Assignment | button.

W Specfy stort Y ackrews (0000 () 1 Skt Oceagey [16 pots]

Title ety
T [
e
Acknowledge I/O Assignment |X|

3) The Acknowledge I/0O Assignment dialog box is

Information I{O Assignment:

ET) i S T B T displayed. Select "Q64AD" and click the | Setting
(= =
a = : J button.
s @
B '|' a0
s o
w2 () selectt) =
%*-9) 3) Click! ) sasa  «

Light blue: Start2¥ assigned automatically.
Yellow:StatY thak burnis out of range due to automatic assighment,

Setting Cancel

sy 4) The New Module dialog box is displayed again.
Tpe  [andogodie =l .
e = Click the button.

= ey start 1Y ke | 0000 () 1 S Ocoupy [16 painte]

=

- =
<4

(To the next page)
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(From the previous page)

UG

MELSOFT Series GX Works2

1 1fC assignment: is set in the specified Slat Na,
Slak:3(*-3) Type:Intell, Moduls Name: Q64AD Points: 16 Poinks ¥i:0080

Are you sure to replace with specified moduls?

Yes

Switch Setting 00B0:Q64AD

Input Range Setting

cH Inputrange |
cHL K ko 10¥ P
CHZ F TodOmA
CHS A be DO
CH# 7) Set!

Al

Pt o b s o bt o o g s

5) The message on the left is displayed. Click the

button.

6) Set the switch setting, parameter, and the auto
refresh setting as described in chapter 9.

7) In the Switch Setting screen, set Input range for
CH1 to "0 to 10V".

8) In the Parameter screen, set CH1 as follows.
Sampling/Averaging process setting:
1:Average processing

Average time/Average number of times:
40 Times

9) Inthe Auto_Refresh screen, set nothing.
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(5) Program setting
Set the created program as an execution program to prevent a CPU parameter
error when multiple programs are included in the same CPU (this setting is
optional).

1) Click the "Program" tab on the Q Parameter
Setting dialog box.

1 b e o s b gl Lt Sentncan

e . e = | o

U

2) Select the program "MULTI1" and click the

.. S en (v s i e e P s P sss ramanees button.

|@ : 3) Check!)

(2) select! 3) Check the program "MULTI1" is set to Scan in

Execute Type.
|
i 4) Click the button.
2) Click! ) o —

4) Click!

Save the created and set program/parameter above.

Project name Applied 8

Program name MULTI1
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10.4.5 Creating a program for CPU No. 2

Create a program for QCPU No. 2 in the similar way for QCPU No. 1.

In this exercise, the simple program as below is used since the communication data
is 1 word which requires no interlock.

In addition, attach the program to be created here to a different project from the
project of the QCPU No. 1.

Sequence program for QCPU No. 2
The sequence program reduces the digital conversion value stored in the device
of the QCPU (No. 1) for auto refresh (D10) to half and converts the value into the

analog signal from CH1 of Q62DAN.

Project name Applied 9
Program name MULTI2
X90
0 f Y91 Analog output enabled
Outputs the value of the
L {>= D10 KO +—/ p10 K2 UGl devﬁ:e for auto refresh

between multiple CPUs
from CHL1 in analog.

10] [ END

X90 (X0): Module READY
U9\G1 (Un\G1): CH1 Digital value
Y91 (Y1): CH1 Output enable/disable flag
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10.4.6 Parameter setting for CPU No. 2

The related items to the multiple CPU system set for CPU No. 1 can be used for the
CPU No. 2 with "Import Multiple CPU Parameter” in GX Works2 without re-entering.

POINT |

« The parameter (multiple CPU setting, PLC system (No. of empty slot), and I/O
assignment) written into the CPU needs to be the same in all the QCPUs/motion
CPUs used in the multiple CPU system.

(1) Parameter import

1) Double-click "PLC Parameter" in the project list of
[F 2a 4 Gp 2) | A GX Works2.

= (& Parameter

e [& Metwork Paranister

. fn Remote Password

# ﬁa Inteligent Function Module
A% Global Device Comment

2) The Q parameter Setting dialog box is displayed.
Click the "Multiple CPU Setting" tab.

bt | ot e e | Mttt |tk | |[E] e |

oy e e — 3) Click the [ Import Multiple CPU Parameter

s ooy button.

bt | ot e e | ittt | tbnk | Cwt |[E]  cewd |
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Open E|

Workspace Location;
Browse. ..

| chscHooLiscHooL

WorkspacefProject List:

[ PLC Type [ Title ~
QUELIDH
QUELIDH
QO6UDH
QUEUDH
QOEUDH
QOELIDH

|

 5) Select!

(6) Click! o= ) conat |

Switch the window by clicking this button

Open a Single File Format Praject.... | when you want to use single file Farmat project,
(MELSOFT Navigator doss not support this Format.)

U

Import Multiple CPU Parameter [g|

‘When multiple CPU parameters are used impropetly,
all the Following parameters are overwritten,

-If0 Assignment Setting

(110 Assignment, Base Setting)
-PLC System Setking

(Points Occupied by Empty Slot)
-Mulkiple CPU Setting

Execute the multiple CPU parameter diversion?

Mo ]

P— e | © (U e Sty ) bty |

("~ 4—(8) Check! Jom=s=ne

= 10 g e bl 1)
= S8 bt M i
b o e s
ot e 71

4)

5)

6)

7

8)

9)

The "Open" dialog box is displayed.

Select the project to import multiple CPU
parameters from.

: SCHOOL
: Applied 8

Work space name
Project name

Click the button.

The Import Multiple CPU Parameter dialog box is

displayed. Click the (import execution)
button.

The Q Parameter Setting dialog box is displayed
again.

Check No. of PLC is changed from 1 set in the
operation procedure 3) to 2.

Click the button.
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10) Click "Program" tab on the Q Parameter Setting
dialog box. (Although this procedure is optional,
it prevents a CPU error.)

11) Select the program "MULTI2" and click the

e -Insert button.
'@ :' —=12) Check!
11) Selectff 12) Check the program "MULTI2" is set to Scan in
% Execute Type.
i
| : 13) Click the button.
(11) Click! ) .
13) Click!

10-28



(2) Intelligent function module data setting
Set the analog module as described in chapter 9. In this section, set Q62DAN.

i| Project | Edt  Find/Replace  Comple  View Onine  Debug
i [ bew... el
i B3 open. o
s Close

{ E] Save Ctris

Save 5.,

; CompressfUnpack 3

Delete...

YeriFy..

Project Revision »
Change Praject Type

[EF MELSOFT Series GX Works2 C:\SCHOOL\SCHOOL\TRACE

nostics  Tool  MWindow  Hel

Objzct 3
Intelligent Function Madule Mew Module... 1. Chrb+Shift+E
Open Other Data » Delete Maduls

Expart to GX Developer Format File... Property...

Library » Save the Positioning Madule Data,.,

Security 4 Read from the Pasitioning Module Data. ..

Mew Module

W Specfy stort Y ackrews (0000 () 1 Skt Oceagey [16 ponts]

Title ety
T [
e
Acknowledge I/O Assignment |g|

Infarmation 10 Assignment.

Slot Type [ ModelName [ Points [ startzv &
16-1) 3

2072 oo
2 |

et @
5(*-5;

W T om0
77, ooaD

T
) (3) Select! )
9(*-g)
Light blus: Startxy assigned automatically.
ellow; Statxy that turnis out of range dus ko automatic sssiggment,

Heakie Seoction.
ModdeType  [AnaogModde |
M N RTTAN -

1 | maeisdmans [1 2] adnowedos 10 Assgriment
P ey duti sdbess [HED (0 180 Occupy [16 ponte]

e (4) Clickt)

= =P
U

(To the next page)

1) Click [Project] — [Intelligent Function Module] —
[New Module].

2) Select "Q64DAN" for Module Name. Click the
| Acknowledge I/0 Assignment | button.

3) The Acknowledge I/O Assignment dialog box is
displayed. Select "Q64DAN" and click the

button.

4) The New Module dialog box is displayed again.

Click the button.
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(From the previous page)

T T 5) The message on the left is displayed. Click the

': 10 assigriment is set in the specifisd Siot No. button.

Slak:4{*-4) Type:Intell, Module Name: Q62DAN Paints:16 Paints X¥:0090

Are you sure to replace with specified module?

T Y X 6) Set the switch setting, parameter, and the auto
refresh setting as described in chapter 9.

Outpuk Range Setting

7) In the Switch Setting screen, set Input range for
CH1 to "0 to 5V".

8) In the Parameter screen, set CH1 as follows.

D/A conversion enable/disable setting: 0:Enable

9) Inthe Auto_Refresh screen, set nothing.

- [ransier e intelipent ACHEn | e datno the dervice i tranamated ts the brfles memeny.
e ke
ot vahst chech esde NG

Dvor code

Save the created and set program/parameter above.

Project name Applied 9
Program name MULTI2
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10.4.7 Writing data to the CPU

Write the created sequence program and parameter setting in each QCPU.

Write the created program for QCPU No. 1 with GX Works2.
(Project name) Applied 8,  (Program name) MULTI1

H NN NN |:| 1) Check Target System is "PLC No.1" in the
L] Com
S S Transfer Setup screen.
gl U Seng
T

k2 C:\SCHOOL\SCHOOLWApplied 9 2) Click [Online] — [Write to PLC].
Comple ¥iew | Online | Debug Diagnostics Tool ‘Window  Help

x a E g Read from PLC. ., -%lﬁ
oo |5 Wik o PLC. [th ek -
& WAON WeriFy with PLC ... "‘L‘S“F‘L

o e

Remate Cperation. .,
Passwordfkeyword 3
PLC Mernoty Cperation »

e - 3) The Online Data Operation dialog box is
displayed.

4) Click the | Parameter + Program | button.

5) Click the button.

6) When the writing to QCPU No. 1 is completed,

I the dialog box on the left is displayed. Click the
s button.

5l5

NNENNNENNNENNNNEEE om0

Parameter Write | Completed

Baot Fie Write : Completed

Remote Password Write : Completed
Inteligent Parameter Write : Completed
Program (MULTI1) Write ; Complebed
trite to PLC : Completed

I~ When processing ends, close this window automatically.

6) Click!
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(2) Writing data into QCPU No. 2

(Project name) Applied 9,

H HE NN [ =

U

E2 C:ASCHOOL\SCHOOLM pplied 9

Comple  View | Online | Debug  Diagrostics  Tool  Window  Help

. ! Ve PLC P
Y [59 witetoPlC | At
E ia @ 1 e 7

= Werify with PLC. ..,
ﬂ [PRC

Remote Cperation. ..
Password/EKeyword 3
PLC Mernoty Cperation »

| S ot UL P Cormeturd ) St by
B e e e
[ LTE=] | | Esmcumne Vg (] {

]

oo Pt Phokan 1o bt b |
it |
v Lot | s 1w

St My = i

ey

- 5) Click!
s A T T S | |
ity | = |

ey

mznmcscw

I W processing ends, close this windov A
6) Click!

Write the created program for QCPU No. 2 with GX Works2.

(Program name) MULTI2

2)

3)

4)

5)

6)

Check Target System is "PLC No.2"
Transfer Setup screen.

Click [Online] — [Write to PLC].

The Online Data Operation dialog box is
displayed.

Click the | Parameter + Program | button.

Click the button.

When the writing to QCPU No. 2 is completed,
the dialog box on the left is displayed. Click the

button.
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10.4.8 Operation check

Check the operation with the following procedure.

(1) Reset of the multiple CPU
1) Reset the QCPU No. 1.
2) Set RUN/STOP/RESET switches of QCPUs No. 1 and No. 2 to RUN.

(2) Operation check

1) Change input voltages for the A/D converter module with the volume on the
demonstration machine.
The digital conversion value is displayed in the 7-segment display (Y40 to
Y4F).

2) The D/A OUTPUT voltmeter displays the voltage value that the D/A
conversion module outputs.
The displayed value is quarter of that of the A/D INPUT voltmeter since the
A/D input range is 0 to 10V and the D/A output range is 0 to 5V, and the
digital conversion value is operated to half in the CPU.
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APPENDIX
Appendix 1 Instruction Tables

For instructions related to SFC, refer to the MELSEC-Q/L/QnA Programming Manual

(SFC) [ SH-080041 ]
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Appendix 1.1  Application instruction

(1) Logical operation instructions

y— )
(o e]
Instruct . . Execut 7
Category nssyrr:gcl)?n Symbol Processing details c)c(ﬁl(;ijtilcc))r? gé %
z8
WAND 'WAND |s|DH [-(®)A(S)—(D)
3|e
WANDP _WANDP_|S|D] f
WAND — WAND  [s1[s2[DH |- (SD) A\(S2)—(D) o
4
WANDP ~ WANDP [s1[s2[ D H f *2
togieal - IpanD (D+LD) A\(S+LS) — (D+1.D)
AND *1 | ®
operation DANDP E _T_
DAND ~DAND  [s1fs2[DH] | - (S1+1,S1) /\(S2+1,52)—~(D+1D) ] .
*1
DANDP — DANDP [s1]s2[ DH f *2
BKAND |~ BKAND [s1[s2[D[n | [CONRC LN C J L
A 5
BKANDP |~ BKANDP [5152/D] n - — T
WOR OO0 ]
3|e
WORP _WORP__|s|D] f
WOR —~wWorR  [s1|s2[DH |- (S)\/(S2)—(D) .
4
WORP ~ worP  [s1]s2[ D H f *2
Logical |5n DoR  [s[DH |- (O*1D)\/(S+1S)—~(D+1D) _|_\_
OR 1| ®
operation[DORP _DORP__[s[D| o
DOR 4 DOR |51|32‘ D H - (S1+1,51) \/(S2+1,S2) — (D+1,D) I_\ o
*1
DORP ~ DORP  [s1]s2[ D H f *2
BKOR ~/BKOR [s1[s2[D[n H sy 62 O
— 5
BKORP |- BKORP s1[s2[D[nH S S g S N

*1: The number of steps varies depending the device and CPU type to be used.

. Number of steps
Device
QCPU |QnACPU

+ Word device: Internal device (except for the file register ZR)

- Bit device: Devices whose device Nos. are multiples of 16, whose 6

digit designation is K8, and which use no Indexing 6
+ Constant: No limitations
Devices other than above 4

*2: Only QCPU supports the subset.
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S &l
Category Inss)t/rr:gtci)clm Symbol Processing details I(E:);i;l:t?cc:: g% %
Z o
WXOR 'WXOR |s|DH [ (D)4S)—(D) e
WXORP WXORP |S|D Bl >
WXOR — WXOR [s1]s2[DH |- (S)w(S2)—(D) e o
WXORP ~ WXORP [s1]s2[ D H N 4l
Exclusive [DXOR (DXOR _|s|D |- (PLD)(S+1.8) ~(D+1.D) J L
OR DXORP ' DXORP_|S|D. B e
DXOR [ DxorR  [s1[s2[DH |- (S1+1,51)>+(S2+1,52)—(D+1,D) T L .
DXORP ~ DXORP [s1[s2[ D H N T
BKXOR |~ BKXOR [s1s2[D|n H ) B3 O gL
BKXORP | | BOORP [5152 0] n - A T "
WXNR WXNR [S|D -(D)4(S)— (D) ﬂ
WXNRP WXNRP | S|D Bl °l°
WXNR — WXNR  [s1]s2[DH |- (S)w(S2)—(D) I o
WXNRP ~ WXNRP [s1]s2[ D H o 4l
:Z:\Lljsive DXNR DXNR | S|D -(D+1,D)#(S+1,5) —(D+1,D) L
logical  |pxNRP “DXNRP | S| D) I e
> DXNR [ DxNR - [s1fs2[DH |- (S1+1.51)(S2+1,52) — (D+1,D) T L .
DXNRP ~ DXNRP_[s1]s2[ D H N T
BKXNOR |~ BKXNOR [s1]s2[ D[ n H ) & © J L
BKXNORP/| — BKXNORP[s1]s2[ D| n | V H n R >

*1: The number of steps varies depending the device and CPU type to be used.

. Number of steps
Device
QCPU |QnACPU

+ Word device: Internal device (except for the file register ZR)

- Bit device: Devices whose device Nos. are multiples of 16, whose 6

digit designation is K8, and which use no Indexing 6
« Constant: No limitations
Devices other than above 4

*2: Only QCPU supports the subset.
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(2) Rotation instructions

v— )
Instruction . . Execution §‘§ §
Category symbol Symbol Processing details condition g% %
z8
ROR "'ROR  [D]n| ’bls (D) b0  SM700
3|e
7
Righ RORP Right rotation (n bit) f
ight
rotation RCR RCR  [D|[n] bl5 (D) b0 SM700
£ O 3|e
RCRP Right rotation (n bit)
ROL s s o ]
4 3|e
|
Left ROLP E Left rotation (n bit)
e
RO et swro0 bis(©) ]
| M 3 3|e
RCLP E Left rotation (n bit)
DROR DS(?tBlE)lB blS(E))bO SM70(‘) _,—L
3|e
Right DRORP E Right rotation (n bit) _T_
rotation (D+1) (D)
DRCR 03110 Ble bis 1o b0 SM70D L
£ | 1 3|e
DRCRP F‘iight rotation (n bit) |
DROL E |SM7OO b3(lDt;lt216 b15(Dtg> bO‘
e 3| o
|
Left DROLP Left rotation (n bit) _T_
rotation
DRCL E SM?O(I) ‘b3£|?g%))16‘b15(?()) bO‘ _| L
1 ] A s|e
DRCLP _DRCLP_[D[n]| | | f

Left rotation (n bit)
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(3) Shift instructions

5gl
Category lnSStrr:;tcl)Tn Symbol Processing details Itz:)cjizlijttilc()): éz é
Yy §§ a
SFR bi5 bn b0
] [ s | e
serp S, e suioo i
(0]
n-bit shift
SFL SFL Dln b15  bn bo
L 11 ] s | e
SFLp suroobis, —
0to0
BSFR ‘8sFR_[D[n] ) 1L
(T TT1] 3
BSFRP BsFRP [D]n] |}\ EEN |\M |- |
0
1-bit shift
n
BSFL st [p[n] ) 1L
[TT TV T1] 3
Jan
BSFLP SM700 ./
BSFLP 8sFp_[o[n] ] (I 1
DSFR )
EEEREEEEE 3le
DSFRP BT i
1-word
shift
" losre o
EEEEEEEEN 3le
DSFLP osrP [o[n] \'\/| [T T 1
(4) Bit processing instructions
—
. 128 5
Category lnSStrr:;tcl)Tn Symbol Processing details Itz:)cjizlijttilc()): é.g §
Yy §§ a
D
BSET o) im0 I L e
Bit BSETP T, i
set/reset D
BRST o) im0 I L ..
BRSTP (BRSTP_[D[n, o f
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u— )
[oe]
. . - O E
Instruction . . Execution (@ & @
Category symbol Symbol Processing details condition ‘ég %
z3
s1
TEST — TEST _ [s1/s2[D | (bl)s ‘to‘ b(T |(D) | _|_|_
A 4
1t
TESTP |- TESTP [s1|s2 D} Bit specified by (S2) g
Bit tests
(S1)
DTEST |- DTEST [si]s2[DH oD o bO‘ |(D) | 1
A 4
.t
DTESTP |~ DTESTP [s1/s2/D Bit specified by (S2) g
BKRST O O IL
Batch reset of ‘ 'Reset N
bit devices | | | | °
BKRSTP oN OFF JL .
(5) Data processing instructions
s 8|
Instruction Execution |8 3| 2
. i B
Category symbol Symbol Processing details condition [E 2 %
z8
(S2)
SER - SerR  [sis2|p[nH | (SD, EI
| [ n
— — 5
D) : Position of match
o [GERP | LsERPstfs2lo]n H Oh1) Nomber of matenes | _f
searches|oser | [oser [sszloln || 2B T
(CON == I”
] : : 5
DSERP DSERP [S1|S2|D | n (D) : Position of match
_{ | | ‘ ‘ H (D+1) : Number of matches _T_
SUM sum _ |s[D bis ) bo L
— i
Bit SUMP E T C——»(D) : Number of bits where 1 is set _T—
checks DSUM DSUM |S|D (S+1)  (S)
\ [ \ 3|
DSUMP DSUMP |S|D— | “——»(D): Number of bits where 1 is set f
DECO —~/pEco  [s]p[nH 8— 256 decode
Decode (S)__ Decode 4
DECOP — DECOP [s[D][nH n | l}”b“
ENCO ~ENcOo  [s[D[nH 256— 8 decode
Encode ;%; Encode _ (D) 4
ENCOP ~/ENcoP [s]D[nH T :Iznbit P f
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58
Instruction . . Execution |8 | &
Q o
Category symbol Symbol Processing details condition %3 5
z3
7-segment |SEG SEG_ |s|p (S)b3 to bO o) 2o
decode SEGP E 7SEG _T_
DIS ~bIs [s|Dp[nH |- Separates 16-bit data specified by (S) into
4-bit units, and stores it at the lower 4 bits 4
DISP S|D .
DISP _{ ‘ | | n H of n points from (D). (n < 4) —T_
UNI —{UNI [s[D|nH |- Links the lower 4 bits of n points from the
device specified by (S) and stores it at the 4
UNIP S|D . o
UNIP _{ ‘ | | n H device specified by (D). (n < 4) —T_
+ Separates the data in the devices specified
NDIS — NDIS _ [s1]D|s2H{ parates e - hed gL
by (S1) into bits specified by the devices
from (S2), and stores them to the devices
NDISP S1|/D|S2
NDISP 4 ‘ ‘ | H following the device specified by (D). —T—
Separating ) - - - 4
o + Links the data in the devices following the
and linking INUNI SINUNL[sUDs2e| | o specified by (S1) with bits| — L
specified by the devices from (S2), and
NUNIP — NUNIP [s1]D[s2 stores them to the devices following the f
device specified by (D).
WTOB 4 WTOB ‘5‘ D| n H - Breaks n points of 16-bit data from the
device specified by (S) into 8-bit units, and
WTOBP — WroBP_|s[D|n H stores them to the device specified by (D). _T_
. . . hi 4
BTOW _{ BTOW ‘ S\ D| n H L|n.ks the lower 8 b|t§ of 16 blt data of n _l_\_
points from the device specified by (S)
into 16-bit units, and stores them to the
BTOWP _{ BTOWP ‘ S‘ D| n H device BTOWP specified by (D). —T_
+ Searches for the data of n points from the
MAX MAX S| D|n
_{ ‘ ‘ | H device specified by (S) in 16-bit units, and H
stores the maximum value to the device
MAXP — MAXP  [s|D[nH specified by (D). g
4
MIN 4 MIN ‘ S‘ D| n H . Segrches fo_r.the data of n ponr.lts fr'om the ﬂ
device specified by (S) in 16-bit units, and
stores the minimum value to the device
MINP 4 MINP ‘ S‘ D| n H specified by (D). —T_
Search
. X i
DMAX 4 DMAX ‘ S\ D| n H Searches for. the daFg of 2 n p0|nt§ _,—\_
from the device specified by (S) in 32-bit
units, and stores the maximum value to
DMAXP _{ DMAXP ‘ S‘ D| n H the device specified by (D). —T_
4
. X i
DMIN _{ DMIN ‘ S\ D| n H Searches for. the daFg of 2 n p0|nt§ H
from the device specified by (S) in 32-bit
units, and stores the minimum value to
DMINP ~/pmiNe - [s]D[nH f

the device specified by (D).
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58 _
Instruction Execution |8 3| 2
Category Symbol Processing details o 2 8 Qo
symbol condition |E-Z| 3
z8
Sorts data of n points from
—SORT _ [s1|n|s2[D1D2 device specified by (S1) in
SORT - S2 : Number of comparisons for single run 16-bit units
- D1 : Device to be turned on at completion of sort :
- D2 : For system use (n X (n-1)/2 scans are
required
Sort a ) - 6
Sorts data of 2 X n points
~ DSORT _|s1] n |s2|D1/D2|| from device specified by
DSORT + S2 : Number of comparisons for single run (Sl) in 32-bit units.
- D1 : Device to be turned on at completion of sort
- D2 : For system use (n X (n-1)/2 scans are
required)
Adds 16-bit BIN data of n
WSUM WSUM S|D|n
4 | | ‘ H points from the device
4 | | ‘ H specified by (S), and stores it _T_
WSUMP WSUMP | S| D|n i ifi
Total value to the device specified by (D). .
calculations .
DWSUM _{ DWSUM | IS | D‘ n H AddS 32-bit BIN da'Fa ofn
points from the device
specified by (S), and stores it
DWSUMP ~ DWSUMP[s| D[ nH f

to the device specified by (D).
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(6) Structure creation instructions

548 _
Instruction Execution | @ % ?
Cat Symbol P ing detail 124 e
ategory symbol ymbo rocessing details condition E% S
z8
FOR Executes n times between the 2
Number of |INEXT | NEXT [FOR | and [ NEXT]. 1
repeats  [BREAK « Forcibly ends the execution of the
[ FOR | to | NEXT | cycle and jumps 3
BREAKP E pointer Pn. _T—
Executes subroutine program Pn when
CALL —{caLL [Pn [stt0.5n ' oH
the input condition is met. *1
(S1to Sn are arguments sent to 2+n
CALLP —caup  [pofstiosn] subroutine program. 0 < n < 5) g
RET I RET + Returns from the subroutine program 1
FCALL —FcALL  [PnlstosnH| + Executes non-execution processing of "
the subroutine program of Pn when 24
n
FCALLP 4 FCALLP ‘Pn‘Slto SnH input conditions have not been met.
Subroutine —{ ECALL \ * ’Pn \Slto SHH Executes subroutine program Pn in the
program [ECALL .
calls : Program name specified program name when the *0
4 ‘ " ’ ‘ H input condition is met. 34N
ECALLP &  |Pn|SltoS
ECALLP RS (S1 to Sn are arguments sent to f
k. Program name subroutine program. 0 < n < 5)
EFCALL —|EFcALL | * [Pnfstosn| . Executes non-execution processing of I
: Program name subroutine program Pn in the specified *2
—[ErcaLte | [pn[stosd|  program name when input conditions 3+n
EFCALLP have not been not met —T_
*: Program name ’
+ Executes link refreshing and general
coMm | com , gandg 1
data processing.
IX Executes indexing for individual 2
o Device indexing ladder __||  devices used in the device indexing
IXEND | IXenD  H|  ladder. 1
Fixed
indexing [IXDEV | IXDEV H + Stores the indexing value used for 1
indexing executed between the
Ly D | and | IXEND | to the device specified
IXSET 3
by D or later.
Specifies index value

*1: nindicates number of arguments for the subroutine program.

*2: nindicates the total number of arguments used in the subroutine program and
program name steps.
The number of program name steps is calculated as "number of characters in
the program/2" (decimal fraction is rounded up).
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(7) Table operation instructions

58
. . = O ©
Category Inss)t/:(k:)tcl)?n Symbol Processing details i);i(;ligg): ég §
247
FIFW E (S) \(D)‘ Pointer |Pointer + 1
1 | 3
Device at
FIFWP _FIFWP_ [S[D pointer + 1 — i
S i i - D
FIER E (S)[Pointer | Pointer-1 (D) _l_\_
: : 3
FIFRP _FIFRP_|S[D, f
FPOP (S)[Pointer_|Pointer -1 (D) ﬂ
Table ! ! 3
rocessin
P ? FPOPP E Device at pointer + 1 —T_
FINS 4{ FINS ‘ S ‘ D| n H (S) (D) Pointer + 1 H
| | 4
FINSP ~FINs  [s[p[nH ts);icified — f
FDEL ~[FDEL  [s[p[nH (S) Pointer -1(D) I L
‘ | 4
FDELP ~|FDELP_ [S[D[nH f

1 Specified by n
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(8) Buffer memory access instructions

58
Instructi _ _ Execution |8 | 3
Category nstruction Symbol Processing details xecg_lon 2 ﬂ 3
symbol condition |E-3| 3
Zg
FROM _{ FROM |nl|n2‘ D ‘n3H + Reads data in 16-bit units from a special H 5
function module.
Data FROMP ~ FROMP [n1[n2[ D[n3} f
read
DFRO _{ DFRO |nl|n2‘ D ‘n3H + Reads data in 32-bit units from a special H 5
DEROP 4 DFROP |nl|n2‘ ) ‘”3H function module. _T_
TO -/ 10 [n1[n2[ s [n3} | . Writes data in 16-bit units to a special L 5
function module.
Data  |TOP —ToP  [n1|n2[ s [n3H f
write
bTO 4 DTO |n1|n2‘ S ‘nSH + Writes data in 32-bit units to a special —,—\— 5
DTOP 4 DTOP |nl|n2‘ 3 ‘”3H function module. T_
(9) Display instructions
58
Instructi . . Execution | | &
Category nstruction Symbol Processing details X l.J.I 2 3 3
symbol condition |E-G| 3
=
+ Outputs ASCII code of 8 points (16
* SM701: OFF . .
PR PR ) characters) from the device specified by
(S) to the output module.
ASCII PR % SM701: ON - Outputs ASCII code from device specified _T_ 3
print —1PR S|b by (S) to 00H to the output module.
+ Converts comments of the device
PRC E specified by (S) into ASCII code and
outputs them to the output module.
+ Outputs ASCII code of 8 points (16
characters) from the device specified by
LED _. (S) to the LED indicator at the front of the
Display CPU. _T_ 2
Outputs the comment from the device
LEDC specified by (S) to the LED indicator at
the front of the CPU.
+ Resets the annunciator and LED indicator
Reset |LEDR f 1

display.
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(10) Debugging and failure diagnosis instructions

58 _
Instruction Execution & 2| 3
Category Symbol Processing details L2 ﬂ Q
symbol condition g-a a
z38
The CHK instruction is executed when
CHKST is executed.
CHKST Jumps the execution to the step
following the CHK instruction when
CHKST is not executed. 1
During normal conditions —
Checks k-4 ———cHK | sM80: OFF, SD80: 0
CHK S . -
Check condition During abnormal conditions —
SM80: ON, SD80: Failure No.
Starts update in ladder pattern to be
CHKCIR _ checked with the CHK instruction. 1
Ends update in ladder pattern to be
CHKEND _ checked with the CHK instruction.
SLT SLT Executes the status latch.
Status _T_ 1
latch - Resets the status latch to enable the
SLTR
SLTR _ re-execution.
sampling STRA Sets a trigger for the sampling trace.
. 1
trace m Resets the sampling trace to enable
STRAR _ the re-execution.
PTRA Sets a trigger for the program trace.
1
Resets the program trace to enable the
Program |PTRAR [PTRAR_| re-execution.
trace
PTRAEXE
Executes the program trace. 1
PTRAEXEP 1—
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(11) Character string processing instructions

58
. . R ]
Category Instruction Symbol Processing details ExeCL_Jt.Ion 2 ﬂ 3
symbol condition |E-3| 3
2
o)
BINDA Coqverts a 1-.W.Ol’d B_IN value specified by
(S) into a 5-digit decimal ASCII value, 3
BIN BINDAP E Z;(zDs)tores it to the word device specified _T—
| .
Decimal DBINDA Con.verts a Z-qud BIN value specified by
ASCII (S) into a 10-digit decimal ASCII value, 3
and stores it to word devices following the
DBINDAP word device specified by (D). f
Converts a 1-word BIN value specified by
BINHA (S) into a 4-digit hexadecimal ASCII ﬂ
BIN value, and stores it to word devices 3
l BINHAP following the word device specified by T
D).
Hexadec! EZ) 2 d BIN val ified b
onverts a 2-wor value specified by
|
ma DBINHA E (S) into an 8-digit hexadecimal ASCII —l_\—
ASCII value, and stores it to word devices 3
DBINHAP E following the word device specified by T
(D).
BCDDA Converts a 1-qurd BC,TD value specified ﬂ
by (S) to a 4-digit decimal ASCII value, 3
BCD and stores it to word devices following the
) BCDDAP 'BCDDAP [S|DH | word device specified by (D).
Decimal e
Converts a 2-word BCD value specified ,_|
DBCDDA _DBCDDA S
ASCII .E by (S) to an 8-digit decimal ASCII value, 3
and stores it to word devices following the
DBCDDAP word device specified by (D). _T_
Converts a 5-digit decimal ASCII value
DABIN —DABIN _[s[DH
.E specified by (S) into a 1-word BIN value, 3
Decimal and stores it to a word device specified
ascl |PABINP by (D). .
! e .
BIN DDABIN E Con\{grts alo d!glt decimal ASCII value
specified by (S) into a 2-word BIN value, 3
and stores it to a word device specified
DDABINP by (D). n
HABIN Converts a. 4-d|g|t hexgdemmal ASCII ﬂ
_ value specified by (S) into a 1-word BIN 3
Hexadeci value, and stores it to a word device
mal  |HABINP specified by (D). f
ASCII
! DHABIN Converts a.n. 8-digit hexademmal ASCII
BIN value specified by (S) into a 2-word BIN 3
value, and stores it to a word device
DHABINP E specified by (D).
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58
Instruction Execution |8 % 2
Category Symbol Processing details - 12 8 fe!
symbol condition |E-Z| 2
Zz 8
DABCD ' DABCD [s|DH |- Converts a4-digit decimal ASCII value
Decimal specified by (S) into a 1-word BCD value, and 3
ASCII DABCDP stores it to a word device specified by (D).
! DDABCD ' DDABCD [ S| DH |+ Converts an 8-digit decimal ASCII value
BCD specified by (S) into a 2-word BCD value, and 3
DDABCDP stores it to a word device specified by (D).
Dovi
evice COMRD _COMRD [ S[D | . stores a comment of the device specified 1L
comment. read by (S) to a device specified by (D). 3
operation COMRDP Enn
+ Stores the data length (number of
en N [s[o]
Character string _.E characters) of character string in the ﬂ 3
length detection LENP E devnge_ specified by (S) to a device _T_
specified by (D).
+ Converts a 1-word BIN value specified by
STR — STR [s1/s2[ D H (S2) into a decimal character string with the 1L
total number of digits and the number of 4
BIN STRP ~'sTRP [s1[sz[D || decimal fraction digits specified by (S1) and f
) stores them to a device specified by (D).
Decimal + Converts a 2-word BIN value specified by
character string|PSTR ~| DSTR _ [s1[s2| D} (S2) into a decimal character string with the 1L
total number of digits and the number of 4
DSTRP _{ DSTRP ‘51‘sz| D H decimal fraction digit:s specifi(_a_d by (S1) and f
stores them to a device specified by (D).
+ Converts a character string including
VAL — VAL | s[p1p2 | gecimal point specified by (S) into a 1L
) 1-word BIN value and the number of 4
Decimal lvaLp —vaLp | s[pafp2H decimal fraction digits, and stores them to T
character string devices specified by (D1) and (D2).
! + Converts a character string including
BIN DVAL 4 DVAL ‘ S ‘D1|D2H decimal point specified by (S) into a ﬂ
2-word BIN value and the number of 4
DVALP 4 DVALP ‘ S |D1|D2H decimal fraction digits, and stores them to T
devices specified by (D1) and (D2).
Floating
decimal point |[ESTR — ESTR _ [S1/2[DH |. converts the floating decimal point data I L
! specified by (S) into a character string, 4
Character ESTRP 4 ESTRP \51\52| D H and stores it to devices specified by (D). _T_
string
Character strin . o
9 EVAL E + Converts the character string specified by
Il:Ioating (S) to floating decimal point data, and 3
EVALP S stores it in devices specified by (D).
decimal point EVALP _.E P v (©) —T_
; + Converts 1-word BIN values of the
Hexadecimal
BIN ASC — ASC 's[p[nH devices following the device specified by L
! (S) into hexadecimal ASCII, and stores n 4
characters of them to word devices
ASCP S|D|n
ASCII ASCP _{ ‘ ‘ | H following the device specified by (D). —T_
ASCII HEX | HEX [s[p[nH | Converts nhexadecimal ASCII characters of
l the devices following the device specified by 4
Hexadecimal (S) into BIN values, and stores them to the
BIN HEXP — HEXP_ [S[D[n || devices following the device specified by (D).
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“6§ -
. : 5o o
Category Instruction Symbol Processing details ExeCL.jt.lon 2 8 3
symbol condition |E-Z| 3
z8
RIGHT _{ RIGHT ‘ S‘ D| n H - Stores n cha_racters frc_;m the end of a
character string specified by (S) to the
RIGHTP — RIGHTP _[S|D[n | device specified by (D). .
LEET 4 LEFT ‘ 5‘ D| n H + Stores n characters from the start
character string specified by (S) to the
LEFTP — LEFTP_ [S[D[n | device specified by (D) f
+ Stores the specified number of characters
MIDR MIDR S1| D|S2
ch . 4 ‘ ‘ | H specified by (S1) from the position
aracter P ; i
specified by (S2) to the device specified
string MIDRP — MIDRP__[s1] D[s2 by (D). ]
4
MIDW _{ MIDW ‘Sl‘ D|82H . Stqres the §pe0|f|ed number of charggter ,_|
string specified by (S1) from the position
specified by the device (S2) specified by
MIDWP ~ MDWP [s1] D[s2H D). f
INSTR 4 INSTR |31|52‘ D\ n H + Searches for character string (S1) from
the nth character of character string (S2), 5
INSTRP | — INSTRP_[S1/S2[D|n | | and stores matched positions to (D). f
Floating - Converts the floating decimal point data
decimal [EMOD 4 EMOD \51\82| D H of (S1) into BCD data with the number of ﬂ
point decimal fraction digits specified by (S2) , 4
| and stores them to the device specified
EMODP — EMODP [s1]s2[D H by (D) f
BCD y (D).
BCD - Converts BCD data of (S1) into the
! EREXP 4 EREXP ‘51‘82| D H floating decimal point data with the —‘_\—
Floating number of decimal fraction digits 4
decimal EREXPP 15152 D specified by (S2), and stores them to the T—
point EREXPP 4 ‘ ‘ | H device specified by (D).
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(12) Special function instructions

“— 0
Instruction . . Execution ; ‘g §
Category symbol Symbol Processing details condition %% %
z8
SIN . Sin(S+1,8)—» (D+1,D) L s
SINP SINP_ | s[D
cos - Cos(S+1,5)——»(D+1.D) I L 2
cosp cosp_[s|D
Trigonometric |TAN - Tan(S+1,S————» (D+1,D) 3
o [TANP v [s[o] -
floating
decimal point ASIN E - Sin }(S+1,S)—— (D+1,D) _,—\_ 3
data) ASINP (ASINP__ | SD|
ACOS ACOs _|s[DH |. Cos 1(S+1,S) —» (D+1,D) L 3
ACOSP _AcOsP_[s|D
ATAN ATAN  [s|D -TanY(S+1,S) —» (D+1,D) 1L s
Angles RAD RAD E - (S+1, S)—>(D+1, D) _|_|_ 3
- RADP E Conversion from angle to radian _T—
Radians DEG 'DEG  [S[DH |.(s+1, 5 »(D+1,D) gL
conversion DEGP E Conversion from radian to angle _T_ 3
S . SQR 'SQR_ [s|D] . /(5+1,8) — (D+1,D) _|_|_ .
quare roo
SQRP 'SQRP__[s|D .
Exponential |EXP . eS*18) 4 (D+1,D) 1L 3
operations  |expp ExPP_ [s[D
Natural LOG - Log e(S+1,S) —» (D+1,D) _|_|_ 2
logarithms LOGP E f
Random RND - Generates a random number (from 0O to
number less than 32767) and stores it to the
generation  |RNDP device specified by (D). )
Random SRND 'SRND | D |-+ Updates random number series
number series according to the 16-bit BIN data stored in
SRNDP 'SRNDP_ D | the device specified by (S).

update
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58
i . . Execution |3 3| &
Category Instruction Symbol Processing details - -Qg 38
symbol condition (E-z| 2
> @
Za
BSQR E “V(S) — > (D) +0|Integral part —l |— 3
+1 |Decimal part
BSQRP |BSQRP_[S[D] Ceameban f
Square root
BDSQR (BDSQR [S[D| |. /isiis) > (D)0 integral part] I L X
BDSQRP | | BDSQRP[S[D. 1 becmalpan -
BSIN (BSIN__ [S[D|+ |*Sin(S) ——» (D)+0Sign
+1 |Integral part 3
BSINP E +2 |Decimal part
BCOS BCOS [S[DH |- Cos(S) —— (D)+0[Sign
+1 |Integral part 3
BCOSP E +2 |Decimal part
BTAN * Tan(s) ——»  (0)+0|Sign
+1 |Integral part 3
Trigonometric |[BTANP BTANP [S|D| +2 |Decimal part
functions BASIN 'BASIN [s[DH [-Sin%S) ——» (D)+0[Sign
+1|Integral part 3
BASINP | | BASINP S ]D] +2 Decima par f
BACOS 'BACOS [S D} |-Cos’(S) ——» (D)+0]Sign
+1 |Integral part 3
BACOSP E +2 |Decimal part
BATAN (BATAN [S|D— |- Tan'(S) — (D)+0Sign
+1|Integral part 3
BATANP BATANP [S[D| +2 Decimal part ‘
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(13) Data control instructions

Category

Instruction
symbol

Symbol

Processing details

Execution
condition

Number of
basic steps

Subset

Upper
and
lower
limit
controls

LIMIT

—umT  [s1]s2[s3[ D H

LIMITP

— Mt [s1]s2[s3[ b+

+ When (S3) < (S1)

... Stores value of (S1) to (D)

- When (S1) < (S3) < (S2)

... Stores value of (S3) to (D)

+ When (S2) < (S3)

... Stores value of (S2) to (D)

e

DLIMIT

~ pLMIT  [s1]s2[s3[ D H

DLIMITP

— DLIMITP [s1]s2[s3] D H

- When ((S3) + 1, (S3)) < ((S1) + 1, S1)

... Stores value of ((S1) + 1, (S1)) to ((D) +
1, (D))

- When ((S1) + 1, (S1)) < ((S3) + 1, (S3)) <

(S2+ 1, S2)
... Stores value of ((S3) + 1, (S3)) to ((D) +
1, (D)

+ When ((S2), (S2) + 1) < ((S3), (S3) + 1)

... Stores value of ((S2) + 1, (S2)) to ((D) +
1, (D))

-

Dead
band
controls

BAND

—~ BAND  [s1/s2s3| D

BANDP

— BANDP [s1]s2[s3] D H

- When (S1) < (S3) < (S2)... 0 — (D)
- When (S3) < (S1)... (S3) - (S1) — (D)
- When (S2) < (S3)... (S3) - (S2) — (D)

DBAND

~/ DBAND [s1]s2[s3[ D H

DBANDP

— DBANDP [s1]s2[s3[ DH

- When ((S1) + 1, (S1)) < ((S3) + 1, (S3)) <

(S2 +1, S2)
..0—((D)+1, (D)

- When ((S3) + 1, (S3)) < ((S1) + 1, (S1))

.. ((S3) + 1, (S3)) - ((S1) + 1, (S1)) — ((D)
+1, (D))

+ When ((S2) + 1, (S2)) < ((S3) + 1, (S3))

.. ((S3) + 1, (S3)) - ((S2) + 1, (S2)) — ((D)
+1, (D))

I

Zone
controls

ZONE

~{zoNE  [s1]s2[s3] D}

ZONEP

— zONEP [s1]s2[s3[ D |+

-+ When (S3) =0... 0 > (D)
- When (S3) > 0... (S3) + (S2) — (D)
+ When (S3) > 0... (S3)

(S1) - (D)

DZONE

— DZONE [s1]s2[s3] D]

DZONEP

~| DZONEP [s1]s2[s3] D H

+ When ((S3) + 1, (S3)) =0

..0—((D) +1, (D))

- When ((S3) + 1, (S3)) >0

. ((S3) + 1, (S3)) + ((S2) + 1, (S2))
—((D) + 1, (D))

- When ((S3) + 1, (S3)) < 0

.. ((S3) + 1, (S3)) + ((S1) + 1, (S1))
—((D) + 1, (D))

197 -

L.‘
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(14) Switching instructions

58 _
Instruction Execution | @ 2 b
Category Symbol Processing details - 2 3 Q
symbol condition |E G| 3
z8
Block
b RSET + Changes the extension file register block —,_\— 9
number o
number to the number specified by (S).
switching [RSETP ectied by (S).
QDRSET | ~{QDRSET _|[File name f |, Sets file names to be used as file J L
QDRSETP |— QDRSETP |File name H registers. f 2+n
File set
QCDSET || QCDSET _|File name | |. Sets file names to be used as comment gL
QCDSETP |— QCDSETP |File name H files. f 2+n
*. n ([number of file name characters]/2) indicates a step (decimal fraction is rounded up)
(15) Clock instructions
“—
ool
Instruction Execution | @ 2 b
Category Symbol Processing details - 2 8 ko]
symbol condition g'a a
z83
* (Clock element) —(D)+0 Year
DATERD +11 Monih
+2 Day
+3 Hour 2
+4|  Minute
DATERDP [DATERDP| D| *5|_Second f
Read/write +6|Day of week
clock data - (D)+0 Year — (Clock element)
DATEWR +11 Month
+2 Day
+3 Hour 2
+4|  Minute
DATEWRP +5|_Second f
+6 |Day of week
DATE+ —| DATE+ [s1]s2[DH (S1) (S2) (©) ]
Hour Hour Hour 4
Minute + Minute | — Minute
CIOCk data DATE+P _{ DATE+P ‘Sl|52‘ DH Second Second Second
addition/su o1 - 5
btraction |PATE- _{ DATE— ‘Sl|52‘ DH ( qur ( HZ)ur ( : _|_|_
our 4
Minute | — Minute | — Minute
DATE-P — DATE—P |s1|s2| DI Second Second Second f
SECOND | S ©) (D)
SECOND _.E Hour lSecond (lower) ‘ —|_|_
Minute | — lSecond (upper) ‘
Clock data|SECONDP 'SECONDP| S| D | Second f
3
translation (S) D)
HOUR S
HOUR _HOUR [s|D, s o L
Second (upper) — | Minute
HOURP _HOURP [S|D, Second f
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(16) Peripheral device instructions

58
Instruction Execution |8 & R
Category Symbol Processing details - 2 8 X!
symbol condition (E-Z| 3
z8
-+ Stores the message specified by (S) to
Input/output the QnACPU.
MSG S
to MSG . This message is displayed on the —,_I— 2
peripheral peripheral device.
device + Stores the data input from the peripheral
PKEY
PKEY _E device to the device specified by (D). ﬂ 2
(17) Program instructions
Y—
[SE=1 1.
Instruction Execution |8 #| 3
Category Symbol Processing details el e
symbol condition |E-Z| 2
z8
PSTOP  |-{PSTOP _ |Program name|| Sets the specified program to the standby B
PSTOPP |- PSTOPP ‘Program name# status. 2+n
POFF ' POFE ‘program nameH + Turns off the coil of the OUT instruction of .
the specified program, and sets the
POFFP |- POFFP  [Program name—{ program to the standby status. 2+n
PSCAN  |[{PSCAN _[Program name| , Registers the specified program as a scan I
PSCANP |-{PScANP  [Program namel-| execution type. f 2+n
PLOW  |-[PLOW _[Progiam name/| , Registers the specified program as a T
PLOWP |- PLowp ‘Program nameH low-speed execution type. _T— 2+4n

*: n ([number of file name characters]/2) indicates a step (decimal fraction is rounded up).
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(18) Other instructions

58| _
Instruction Execution |8 R
Category Symbol Processing details o 22 2
symbol condition g;, a
z8
WDT ¢ WDT + Resets the watchdog timer during the ﬂ 1
rese execution of the sequence program.
WDTP f
S S
Timing @
ook DUTY 4 DUTY |nl‘n2| D H nlscan | n2scan T 4
cloc SM420 to SM424, SM430 to SM434
0 |Lower 8 bits||ZR0O
ZRRDB zrR0B 00| ! Coverais, ]
% Lower 8 bits||ZR1 3
ZRROEP | Upper 8 bits|)
Direct ZRRDBP ZRRDBP E N[ 8bhits |—>(D)| |
i S 0 |Lower 8 bits
readiurite zRwRa © ! et 20 | L
operations g Lower 8 bits JZRI 3
~ Upper 8 bits|
in1-byte  |ZRWRBP . f
units
(8)——(D)
ADRSET E Indirect address ﬂ
of specified device 3
ADRSET E Device name _T—
Numerical + Imports ASCII data to 8 points of
kev inbut input unit specified by (S), converts it
YInRUE ey Ikev [s[n[pp2H | into hexadecimal value, and stores it 5
from to devices following the device
keyboard specified by (D1).
Batch save |7pyUsH | ZPUSH | D |+ Saves the contents of index registers
of index Z0 to Z15 to devices following the
register ZPUSHP | ZPUSHP | D device specified by (D). nE
Batch 2
¢ ZPOP - Reads the data stored in the devices
recovery o following the device specified by (D)
index ; ;
_ ZPOPP E to the index registers Z0 to Z15. T_
register
Batch wite 10| EROMWR _{ EROMWR ‘ S ‘Dl‘ n |D2H + Writes data to the file register of —l_\—
file register of 2 ; 5
E"PROM in batch.
E2prROM  |EROMWRP ~ EROMWRP | s [D1] n [D2}| f
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Appendix 1.2 QCPU Instructions

auto refresh

data, and multiple CPU shared memory.

15 § -
. . - R
Category Instruction Symbol Processing details Execution |3 o3
symbol condition |E-G| 3
z8
+ Reads the module information stored in
Reading  |UNIRD — UNIRD [n1]D[n2 | he device starting from the 1/O number L
module specified by (n) by the points specified 4
information |yNIRDP 4 UN|RDp‘n1| D |”2H by (n2), and stores it to devices I
following the device specified by (D).
+ Stores the trace data set with the
peripheral device of the number of set
Trace set |TRACE times set when SM800, SM801, and 1
SMB802 are turned on to the trace file
of the IC memory card.
Trace reset [TRACER . iligtsritcstit:ne data set with the TRACE _T— 1
Writing data
to the SP.FWRITE| -sP.FwriTE[uo|so[po[si[s2[pi[{ |+ Writes data to the specified file. f 11
specified file
Reading
:s;iiffzzgl SP.FREAD | - sp.Freap|uoso|po[si[s2[p1 |+ Reads data from the specified file. f 11
file
Loading Transfers the program stored in a
program memory card or standard memory
PLOADP
from PLOADP E (other than drive 0) to drive 0 and sets —T— s
memory the program to the standby status.
Unloading
program from Deletes the standby program stored
PUNLOADP| S| D . .
program PUNLOADP % ‘ | H in the standard memory (drive 0). —T— 3
memory
Deletes the standby program stored
in the standard memory (drive 0)
Load + specified by (S1). Then, transfers the
Onload PSWAPP — PSWAPP [s1/s2| DH | program stored in a memory card or 4
standard memory (other than drive 0)
specified by (S2) to drive 0 and sets it
to the standby status.
. + Transfers n points of 16-bit data from
High-speed
blgckt;nsfer RBMOV % RBMOV ‘ S | D ‘ n H the device specified by (S) to n points ﬂ 4
. of the devices starting from the device
of file register | RBMOVP ~RBMOVP[ S [D[n H specified by (D). R
Writing to
S.TO nl{n2n3|n4|D
host CPU S0 { ‘ ‘ ‘ ‘ ‘ H + Writes device data of the host station ﬂ 5
shared to the host CPU shared memory area.
S.TOP nl|n2n3|n4|D
memory  [STOP | nt[n2[n3[n4[D | i
Reading
from other |FROM ﬁFROM ‘nl ‘nz‘ D ‘nSH + Reads the device data from the other —,_\—
CPU CPU shared memories, and stores 5
shared FROMP FROMP [n1]n2[ D [n3}] the data in the host station. 1—
memory
CPU
shared + Executes the auto refreshing of the
COM COM intelligent function module, general 1
memory
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Appendix 2 How to Create Ladder Programs with GX Works2

Ladder program creation methods include the following five methods.
1. Inputting list expressions (mnemonic language) with the keyboard on the ladder
program creation screen

Ea SN

Using the tool buttons on the toolbar
Using the function keys
Using the items of the menu bar

5. Directly inputting devices (only for I/O devices)

The following table shows the operations of each method.

Ex. List expression Tool button Function Menu bar
Click — "X1"in the — "X1" in the [Edit] — [Ladder Symbol]
X1 device instruction input device instruction input — [Open Contact] —
— LD X1 — field — Click the field —» [Enter | "X1" in the device
button instruction input field —
Click — "X1"in the + —"X1" [Edit] — [Ladder Symbol]
X1 device instruction input in the device instruction | — [Close Contact] —
- LDI X1 — field — Click the inputfield — [Enter] | X% in the device
button. instruction input field —
1 Click — "X1"in the —"X1" in the [Edit] — [Ladder Symbol]
device instruction input icei ion i — [Open Branch] — "X1"
OR X1 — : : p device instruction input i deviee metruction
field — Click the field —
button input field —
“ Click 3] — "X1"in the + —x1 | [Edit] — [Ladder Symbol]
device instruction input i ice i i — [Close Branch] — "X1"
ORI X1 — : - p in the device instruction 1 the device instruction
field — Click the input field —[Enter | _ .
button input field —
Click — "Y1"in the —"Y1"in the [Edit] — [Ladder Symbol]
Y1 device instruction input device instruction input — [Coil] — "Y1"in the
OouT Y1 -Enter . Lo
- field — Click the field — device instruction input
button. field —
Click — "MOV K1 — "MOV K1 D0"in | [Edit] — [Ladder Symbol]
MOV K1 DO DO" in the device the device instruction — [Application
—i '— MOV K1 D0 — instruction input field — input field — [ Enter | |nStTUCt‘|0n] - .Y1- in the
Click the button. device instruction input
field —
Click — "X1"in the + - "X1" [Edit] — [Ladder Symbol]
X1 device instruction input in the device instruction | — [Pulse Contact
i i . ' Symbol] — [Rising Pulse
—m— LDP X1 — field — Click the input field —[Enter | ym "]. [ g ]
button. — "X1"in the device

instruction input field —

X1

LDPI X1 —

Click [#5 — "X1"in the
device instruction input

field — Click the

button.

+ +
X1 in the

device instruction input

field —

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Rising Pulse
Close] — "X1"in the
device instruction input

field —
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Ex.

List expression

Tool button

Function

Menu bar

k-

LDF X1 —

Click [#] — "x1"in the
device instruction input

field — Click the

button.

+ - X1

in the device instruction

input field —| Enter |

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Falling
Pulse] — "X1" in the
device instruction input

field —

X1

LDFI X1 —

Click |#5 — "x1"in the
device instruction input

field — Click the

button.

[ shift | + [Alt | + [ F6 |
— "X1" in the device

instruction input field —

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Falling Pulse
Close] — "X1"in the
device instruction input

field —

X1

L

ORP X1 —

Click |3] — "x1" in the
device instruction input

field — Click the

button.

+ [F7] —"x1"in

the device instruction

input field —

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Rising Pulse
Branch] — "X1" in the
device instruction input

field —

ORPI X1 —

Click |%2 — "x1"in the
device instruction input

field — Click the

button.

[shift | + [Alt] + [F7]
— "X1" in the device

instruction input field —

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Rising Pulse
Close Branch] — "X1"in
the device instruction

input field —

ORF X1 —

Click |3t — "x1"in the
device instruction input

field — Click the

button.

+[F8] —"x1"in

the device instruction

input field —| Enter |

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Falling Pulse
Branch] — "X1" in the
device instruction input

field —

ORFI X1 —

Click |% — "x1"in the
device instruction input

field — Click the

button.

[ shift | + [Alt] + [ F8 ]
— "X1" in the device

instruction input field —

[Edit] — [Ladder Symbol]
— [Pulse Contact
Symbol] — [Falling Pulse
Close Branch] — "X1"in
the device instruction

input field —

Click [4fs] — "v0" in the
device instruction input

+[F5] —"vo'in

the device instruction

[Edit] — [Ladder Symbol]
— [Operation Result

EGP VO — field — Click the input field — Rising Pulse] — "V0" in
button. the device instruction
input field —
Click || — "vo"inthe |[Ctl]+ [Alt]+[F5] | [Edit] — [Ladder Symbol]
device instruction input — "V0" in the device — [Operation Result
l EGF VO — field — Click the instruction input field — | Falling Pulse] — "V0" in
button. the device instruction
input field —
Click — Click the [ctrl] + [Alt] + [F10] | [Edit] - [Ladder Symbol]
74 INV — button. - — [Invert Operation

Results] —
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EX. List expression

Tool button

Function

Menu bar

Horizontal line

click [z2] — Input the

number of lines to be
written in the device
instruction input field. —

Click the button.

— Input the

number of lines to be
written in the device
instruction input field. —

[Edit] — [Ladder Symbol]
— [Horizontal Line] —
Input the number of lines
to be written in the device
instruction input field. —

Click — Input the

— Input the

[Edit] — [Ladder Symbol]

Vertical line

number of lines to be number of lines to be — [Vertical Line] — Input
written in the device written in the device the number of lines to be

i instruction input field. — instruction input field. — written in the device
Click the button. instruction input field. —
Click |58 — Move the + — Move | [Edit] — [Edit Line] —

Rule line cursor to the position the cursor to the position | Move the cursor to the

- where a line is to be where a line is to be position where a line is

written and drag the written and drag the written and drag the

cursor.

cursor.

cursor.

Delete vertical line

Sz _

Click [3&] — Input the
number of lines to be
deleted in the device
instruction input field. —

Click the button.

+ [F9] — Input

the number of lines to be
deleted in the device
instruction input field. —

[Edit] — [Ladder Symbol]
— [Delete Horizontal
Line] — Input the number
of lines to be deleted in
the device instruction

input field. —

Delete rule line

% |

Click — Input the
number of lines to be
deleted in the device
instruction input field. —

Click the button.

+ — Input
the number of lines to be
deleted in the device
instruction input field. —

[Edit] — [Ladder Symbol]
— [Delete Vertical Line]
— Input the number of
lines to be deleted in the
device instruction input

field. —

Delete horizontal line

==

Click — Move the
cursor to the position
where lines are to be
deleted and drag the
cursor.

* — Move
the cursor to the position
where lines are to be
deleted and drag the
cursor.

[Edit] — [Delete Line] —
Move the cursor to the
position where lines are
to be deleted and drag
the cursor.

POINT |

Input and deletion of lines

Other than the methods above, lines can also be input and deleted with + an arrow key.

Continuous input of horizontal lines

Horizontal lines can be input continuously from the cursor position with | Ctrl | + | Shift | + an arrow
key (—J[—]). (Deletion is available by the same method.)

>0 X20
— {raon )
1 { END 1
Ctrl ) + (shift] + [ > )
>0 x20
— 1 [ (300
i { END 1
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The following shows how to input the instructions for the low-speed timer,
high-speed timer, retentive timer, and edge relay.

(1) Low-speed timer (4) Edge relay

Enter Symbol |X‘ Enter Symbaol

@I «|[ouT To koo ﬂl et | Help |

Enter Symbaol |'Z| (%]
@"-()- | [Tokog] &l Ext | Help | B2 Ext | Help
(2) High-speed timer

Enter Symbol |z‘

S +|[oUtHTo K100 ok | Esit | Help |

Enter Symbol |’§\

@I £ « [ T0K100] Ext | H|

(3) High-speed retentive timer

Enter Symbol

B2 ~|[ouTH 510 K100 £gk

Enter Symbol

&2 =l[nsmoxim Exit | H|

To input the retentive timer, set the device points on the device setting screen of the
PLC parameter.
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Appendix 3 Offset/Gain Setting

In the A/D and D/A converter modules which handle analog signals, adjust the
offset/gain to secure the signal accuracy as necessary. (For the offset/gain, refer to
appendix. 3.2.)

In the A/D or D/A converter modules of Q-series, the offset/gain settings can be
executed in the GX Works2.

The A/D converter module (Q64AD) is used as an example in the following.
The setting procedure is the same for the D/A converter module (Q62DAN).
For details, refer to the following manuals.

* Analog-Digital Converter Module User's Manual SH-080055
« Digital-Analog Converter Module User's Manual SH-080054

Appendix 3.1 Offset/gain setting with GX Works2

(1) Switching the mode to the offset/gain setting mode

1) Click the "I/O Assignment" tab of the PLC
parameter.

2) Select "Q64AD" and click the | Switch Setting |
button.

3) Set the bit 4 of the switch 4 to a value except "0".

In this example, set the switch 4 to "1000".

3) Setl )

- e g o ewgunt Furctin Mo o 1 pramcs .

[ | Sowa

Write the PLC parameter set above to the CPU and reset the CPU.

Write the parameters with the following procedure to the second CPU

installed to the demonstration machine.

(When only one CPU is used, the following procedure is not needed.)

1) Change the connection destination to the second CPU. (Refer to section
10.4.5 (1).)

2) Write the parameter setting to the QCPU.

3) After completion of the writing, set the connection destination to the first
CPU again. (Refer to section 10.4.5 (1).)

Resetting switches the mode to the offset/gain setting mode, and the RUN LED
on Q64AD flashes.
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Tool | o el

1 iestwrery cira
ChakProgu...
Gk ramir..
Clewr Al Parameter s,

Confien Herory See..,

et

st

(2) Switching the screen to the Offset/Gain Setting screen

1) Click [Tool] — [Intelligent Function Module Tool] —
[Analog Module] — [Offset/Gain Setting].

Diemet Adspter Hodkds Configuration Todk,..
Bt 10 Mol Tasl
(Chack [pbaligant Function Mods Farsmster

___ Ineeligenk Function Mo e Tool

[ —
Ragpebar Rrofs. .

Module Selection (Offset/Gain Setting)

Muodule Selection

2) Click!

2) Select!

Canicel |

(= o

2) The Module Selection (Offset/Gain Setting) screen
is displayed. Select "Q64AD (0080)" and click the

button.

3) The message on the left is displayed. Click the

button.

b

Target Module 0050:064AD Error Code Detail Display..
Errar Cl

Offset/Gain Setting

Set offsetigain settings.

]

4) The Offset/Gain Setting screen is displayed.

Adjust the offset values and the gain values on the

- DffsetfGain Setting

Channel Selection Offset Status

Gain Status

I~ acHL

I~ cHz

™ s

Offset Setting
Gain Setting

screen.

Please select a target channel Far the offsetfgain setting

and press "Offset Setting” or "Gain Setting”.

Pressing "Close" registers to the moduls,
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®)

(4)

®)

(6)

Specifying channels
Select the check box on the "Channel Selection" column to specify channels for
which the offset or gain is set.

Applying current or voltage
Apply current or voltage to the module.

Executing the offset/gain setting

For each of the channels specified in (3), click the button
when executing the offset setting, or click the button when

executing the gain setting.

Switching the mode to the normal mode
After completion of the setting, click the button. The following message
is displayed.

MELSOFT Series GX Works2

i ; The mode will be switch over ko the offset /gain made ko normal mode.

Caution
- The maode will not be switched over to normal mode when the offset/gain mode is selected in the switch setting,

POINT

When an error code is displayed in the setting, the error detail and the solution
can be confirmed by clicking the [ ... | button on the right of the error code

display area. Error codes can be cleared by clicking the

button.
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Appendix 3.2 Offset value and gain value

(1) /O characteristic of the A/D conversion

Offset value Analo%] |"nput value (voltage or current) that corresponds with the digital output
value "0
Gain value Analog input value (voltage or current) that corresponds with the digital output
value "4000/12000/16000"*
Analog input practical range
4095 — M
4000 .
= 3)4)
2000
2] 2)_\
=}
g
z i
= 0
-] W S DS 7171
g
=)
a
-2000
-4000
40960 K
-15 -10 5 0 5 10 15
Analog input voltage (V)
No. Analog input range Offset value Gain Digital output value? | Maximum
setting value resolution
1) 1to 5V Y 5V 0 to 4000 1.0mV
2) 0to 5V oV 5V 1.25mV
3) -10 to 10V ov 10V -4000 to 4000 2.5mV
4) 0 to 10V ov 10V 0 to 4000 2.5mV
- User range setting *1 *1 -4000 to 4000 0.375mV

Voltage input characteristic in standard resolution mode
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Analog input practical range
16383 R
16000
12287 Ty s ELERERERPR
12000
34
8000 2
3] —
2 N
2 r 1)
2
5 0 2
O 288} f S /1
e -2 R i B
=,
s}
-8000
-16000 :
16384 -~ -
-15 -10 -5 0 5 10 15
Analog input voltage (V)
No. Analog input range Offset value Gain Digital output value” | Maximum
setting value resolution
1) 1to 5V v 5V 0 to 12000 0.333mV
2) 0to 5V oV 5V 0.416mV
3) -10 to 10V oV 10V -16000 to 16000 0.625mV
4) 0to 10V oV 10V 0 to 16000 0.625mV
- User range setting *1 *1 -12000 to 12000 0.333mV

Voltage input characteristic in high resolution mode

POINT

)
()

®3)

Do not input an analog voltage out of the range between -15 to 15V. The
elements may be damaged.

Set the offset/gain values for the user range setting *1 within a range in
which the following conditions are met.

{ (Gain value) - (Offset value) } > A

<Value A>
Standard resolution mode High resolution mode
1.5V 4.0V

When an analog value that exceeds the range for the digital output value *2
is input, the digital output value will be fixed at the maximum or minimum
value.

Analog input range Standard resolution mode High resolution mode
setting Minimum Maximum Minimum Maximum
L1105V 96 -288 12287
0to 5V

- - 4095 -
10 to 10V 4096 16384 16383
0 to 10V -96 -384
User range setting -4096 -12288 12287

App. - 31




(2) 1/O characteristic of the D/A conversion

Analog output value (voltage or current) that corresponds with the digital input

Offset value value "0"
Gain value Analog output value (voltage or current) that corresponds with the digital input
value "4000/12000/16000"
wpb—Htt i
3)
5 e o
[
g
S 1) =
~ ©
g g
I 3
S 1 2) 5
3 o =
5 i
o >
o o
] D
© o
% g
<
-5
-10 v
-4096 4000 -2000 0 2000 4000 4095
Digital input value
No. Output range setting Offset value Gain Digital input value Maximum
value resolution
1) 1to 5V 1v 5V 0 to 4000 1.0mV
2) 0 to 5V ov 5V 1.25mV
3) -10 to 10V oV 10V -4000 to 4000 2.5mV
- User range setting *1 *1 -4000 to 4000 0.75mV

Voltage output characteristic in standard resolution mode
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10 - Iy

1) -

Analog output value (V)
o
Analog output practical range

-10 vy

-16384 -16000 -8000 0 8000 12000\ 1600016383

Digital input value 12287

No. Output range setting Offset value Gain Digital input value Maximum
value resolution

1) 1to 5V v 5V 0.333mV

0 to 12000
2) 0to 5V ov 5V 0.416mV

3) -10 to 10V ov 10V -16000 to 16000 0.625mV

- User range setting *1 *1 -12000 to 12000 0.333mV

Voltage output characteristic in high resolution mode

POINT

Set the offset/gain values for the user range setting *1 within a range in which
the following conditions are met.

(a) The setting range is -10 to 10V.

(b) { (Gain value) - (Offset value) } > A

<Value A>

Standard resolution mode High resolution mode
3.0V 4.0V
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Appendix 4 Specifications of the A/D and D/A Converter Modules

Appendix 4.1 A/D converter module

For details, refer to the Analog-Digital Converter Module User's Manual SH-080055.

(1) Performance specifications

term Model name QB4AD QB8ADV Q68ADI
Analog input points 4 points (4 channels) 8 points (8 channels) 8 points (8 channels)
Voltage -10 to 10VDC (Input resistance value 1MQ) -
Analog input Current 0 to 20mADC (Input resistance ) 0 to 20mADC (Input resistance
value 250Q) value 250Q)

Digital output

16-bit signed binary

(standard resolution mode: -4096 to 4095, high resolution mode: -12288 to 12287, -16384 to 16383)

Conversion speed

Standard resolution mode High resolution mode
Analog input range . Maximum - Maximum
Digital output value resolution Digital output value resolution
0 to 10V 2.5mV 0 to 16000 0.625mV
0 to 4000
0to 5V 1.25mV 0 to 12000 0.416mV
- Voltage 1to 5V 1.0mV 0.333mV
1/O characteristics, oltag
Maxi > -10 to 10V 2.5mV -16000 to 16000 0.625mV
aximum resolution ¥ -4000 to 4000
Ser range 0.375mV -12000 to 12000 | 0.333mV
setting
2 o igmﬁ 0 to 4000 i“ﬁ 0 to 12000 1'22“2
Current fo 20m H S
User range -4000 to 4000 1.37pA -12000 to 12000 1.33uA
setting
Standard resolution mode High resolution mode
Ambient temperature 0 Ambient temperature 0
Analog - 10 85°C - Ambient - 10 85°C - Ambient
Input range with without | omperature with Wwithout | temperature
temperature temperature 2545°C temperature temperature 2545°C
dift dift dift dift
compensation | compensation compensation | compensation
Oto
1oV +0.3% +0.4% +0.1%
10 to (48 digit*) | (+64 digit*) | (+16 digit*)
Accuracy 10v
(Accuracy for maximum Voltage | 0to 5V
digital output value) 1to 5V
User
range +0.3% +0.4% +0.1%
setting | (#12digit*) | (+16 digit*) | (+4 digit*)
0to +0.3% +0.4% +0.1%
20mA (36 digit*) | (+48digit*) | (+12 digit*)
4to
Current 20mA
User
range
setting
* Digit indicates a digital value.
80ps/channel

(When the temperature drift compensation function is used, the time calculated by adding 160us will be
used regardless of the number of channels used.)

Absolute maximum input

Voltage: £15V  Current: £30mA

Insulation method

Between the I/O terminal and programmable controller power supply: Photocoupler insulation
Between channels: Non-insulated

Occupied points

16 points

Connection terminal

18-point terminal block

Applicable wire size

0.3t0 0.75mm>

Applicable solderless
terminal

R1.25-3 (A solderless terminal with sleeve cannot be used.)

Internal current
consumption (5VDC) 0.63A 0.64A 0.64A
Weight 0.18kg 0.19kg 0.19kg
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1

2)

@)

Names of parts

Q64AD

—1

\%A‘D:I
RUN

\

/!ZI ERROR

NIO

It ,
AAARAADABDAED. o

OO |N[O[U|D|W[N|[F

=
N

=
W

=
iy

=
ol

=
D

=
~

=
']

QB8ADV Q68ADI
1) \%A‘I?;I/ RUN 1) \@‘1 RUN
2)//vaI 2) //D
@ 6
i 1 " 1
g V- 2 ﬁ I- 2
EK 4 E@ 3
V+ 5 I+ 5
flv_ 6 HA==Ir
. v+§ 7 . |+§ 7
E@ 8 sliﬁ 8
c 9 c t 9
?gﬁ 10 ﬂ;@ 10
e 11 el 11|
5‘;@ 12 6‘:@ 12
o h3 sl h3
7?@ 14 7;@ 14
g 15 I 15
a%@ 16 B%@ 16
17 17
FG)@@ T FG)@@ 18

[(
[(

Name and o
No. Description
appearance
Indicates the operation status of the A/D converter module.
ON : In normal operation
1) | RUNLED Flicker : In offset/gain setting mode
OFF :5V power failure or watchdog timer error
occurred
Indicates errors and the status of the A/D converter module.
ON : Error occurred
OFF :In normal operation
2) | ERROR LED . ) .
Flicker : Switch setting error occurred
Values other than 0 have been set to the switch
5 on the intelligent function module.
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(3) List of I/O signals

List of 1/O signals of the A/D converter module

Signal direction: CPU «— A/D converter module Signal direction: CPU — A/D converter module
Device No. (input) Signal name Device No. (output) Signal name
X0 Module READY YO
X1 Temperature drift compensation flag Y1l
X2 Y2
X3 Y3
X4 w Y4 Use prohibited*l
Use prohibited
X5 Y5
X6 Y6
X7 Y7
X8 High resolution mode status flag Y8
%9 Operating condition setting vo Operating condition setting
completed flag request
XA Offset/gain setting mode flag YA User range writing request
XB Channel change completed flag YB Channel change request
XC Use prohibitedk1 YC Use |orohibited*1
%D Maximum value/minimum value reset YD Maximum value/minimum
completed flag value reset request
XE A/D conversion completed flag YE Use prohibited*l
XF Error flag YF Error clear request

POINT

*1: These signals cannot be used by the user since they are for system use only.
If these are turned on/off by the sequence program, the functioning of the A/D
converter module cannot be guaranteed.
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(4) Buffer memory
The following explanation is mentioned based on the Q68ADYV and Q68ADI with
8-channel analog input (CH1 to CH8).

Buffer memory assignment of the A/D converter module

Address Address
Hexg Deci Description RIW™ Hexg Deci Description
deci mal deci mal
mal mal
A/D conversion
On 0 enable/disable setting RIW 18H 24
1H 1 CH1 Average time/average RIW 194 25
number of times
on 5 CH2 Average time/average RIW 1AH 26
number of times
CH3 Average time/average System area
3 | 3 g g RW | 1BH | 27
number of times
aH 4 CH4 Average time/average RIW 1CH o8
number of times
54 5 CH5 Average tlrgle/average RIW 1DH 29
number of times
6H g |CHoAveragetimelaverage | oy | qpy | 30 | CHI Maximum value RIW
number of times
7H 7 | CH7 Average timefaverage | o | 15 | 31 | CHI Minimum value RIW
number of times
8H g |CH8Averagetimelaverage | oy | 204 | 32 | CH2 Maximum value RIW
number of times
9H 9 Averaging process setting R/W 21H 33 CH2 Minimum value R/W
An | 10 ﬁ; '; conversion completed R 220 | 34 | CH3 Maximum value RIW
BH 11 CH1 Digital output value R 23H 35 CH3 Minimum value R/W
CH 12 CH2 Digital output value R 24H 36 CH4 Maximum value R/W
DH 13 CH3 Digital output value R 25H 37 CH4 Minimum value R/W
EH 14 CH4 Digital output value R 26H 38 CH5 Maximum value * R/W
FH 15 CH?5 Digital output value R 27H 39 CH5 Minimum value — R/W
10H 16 CHS6 Digital output value * R 28H 40 CH6 Maximum value * R/W
11H 17 CH7 Digital output value * R 29H 41 CH6 Minimum value R/W
121 18 CH8 Digital output value R 2AH 42 CH7 Maximum value - R/W
13H 19 Error code R/W 2BH 43 CH7 Minimum value * R/W
14H 20 | Setting range (CH1 to CH4) R 2CH 44 | CH8 Maximum value R/IW
150 | 21 iﬁg;&’ range (CHS to 2D | 45 | CH8 Minimum value™ RIW
16H 29 Offset/gain .s.ettlr)g mode RIW
Offset specification
17 23 Off_set/galr.] _sett.lng mode RIW
Gain specification

*1: For Q64AD, the buffer memory areas for CH5 to CH8 are system areas.

*2: Indicates whether reading from and writing to a sequence program are enabled.
R : Read enabled
W : Write enabled
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Appendix 4.2

D/A converter module

For the detalils, refer to the Digital-Analog Converter Module User's Manual
SH-080054.

(1) Performance specifications

Model name
Item

Q62DAN Q64DAN Q68DAVN

Q68DAIN

Analog output points

2 points (2 channels) 4 points (4 channels)

8 points (8 channels)

16-bit signed binary

Digital input (standard resolution mode: -4096 to 4095, high resolution mode: -12288 to 12287, -16384 to 16383)
Voltage -10 to 10VDC (External load resistance value: 1kQ to 1MQ) -
0 to 20mADC
Analog output Current 0 to 20mADC (External load resistance value: ) (External load
0Q to 600Q) resistance value: 0Q
to 600Q)
Standard resolution mode High resolution mode
Anal tput i i
nalog output range Digital input value MaX|m_um Digital input value Maxmgm
resolution resolution
e
I/O characteristics, Maximum Voltage -10 to 10V 2.5mV -16000 to 16000 | 0.625mV
resolution -
Usse;’ttri?]r;lge 4000 to 4000 0.75mV | -12000t0 12000 | 0.333mV
0to 20mA 0 to 4000 SUA 0 to 12000 1.66uA
Current 4 to 20mA 4uA 1.33pA
Usgnri?]’ége -4000 to 4000 1.5pA -12000 to 12000 | 0.83pA
Ambient
temperatu Within £0.1 % (Voltage: £10mV, Current: £20uA)
Accuracy re 25+5°C
(Accuracy for A b'_ n
maximum analog terrnn Igrnatu
output value) re Opto Within £0.3% (Voltage: £30mV, Current: 60uA)
55°C
Conversion speed 80us/channel
Absolute Voltage +12V -
maximum output | Current 21mA | - 21mA
Output short circuit protection Available

Insulation method

Between the I/O terminal and programmable controller power supply
Between output channels
Between external supply power and analog output

: Photocoupler insulation
- No insulation
: Transformer insulation

Occupied points

16 points

Connection terminal

18-point terminal block

Applicable wire size

0.3 to O.75mm2

Applicable solderless terminal

FG terminal

R1.25-3 (A solderless terminal with sleeve
cannot be used.)

1 R1.25-3, 1.25-YS3,
RAV1.25-3,
V1.25-YS3A

Other terminals than FG : R1.25-3 (A solderless

terminal with sleeve
cannot be used.)

24VDC +20%, -15%

Ripple, spike 500mVP-P or less

External supply power Inrush current: 2.5A, Inrush current: 2.5A, Inrush current: 2.5A, Inrush current: 2.5A,
within 250us within 260us within 230us within 230us
0.15A 0.24A 0.20A 0.27A
Internal current consumption
(5VDC) 0.33A 0.34A 0.38A 0.38A
Weight 0.19kg 0.20kg 0.20kg 0.20kg
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(2) Names of parts

Q62DAN Q64DAN Q68DAVN Q68DAIN
1 —1 1 1
Q62DAN Q64DAN Q68DAVN Q68DAIN
1) ——>RWN 1) —1—RWN 1) ——>cRWN 1) ——> RN
2) — TP ERROR 2) —T——*CIERROR 2) — I ERROR 2) — I ERROR

N

()

V+

c—=
Hcom

1=

V+

c—

Hcom
QoM

V+

c—=
Hcom

33—

V+

c—=
Hcom
pociin

V+ l V+ 1

c CcoM 2 c COM 2
H H=—

1w 3 1w 3

4 4

v+ 5 v 5

ﬁ com 6 ﬁ com_ 6

2 7 2 7

8 8

9 = 9

V+
c——

O O|N|O[O|[D][W|IN|F

Hcom
5 SOM

v+
c——

=
)]
=
N

Hcom

=
W
1=
w

6
v+
c——

=
o

=IO
=
D

Hcom
7 CoM_

=
1]
1=
1]

v+
c——

IN 24VDC

1=
o))

Hcom
g oM

3) —

==
~lD
ﬁ

Iyl _

1=
~l

IN 24VDC]

FG)@

D/IA ~

S
8
D

1=
[e']

3) — 3)—

—
D/A

0-£10V
0-20mA

AEAEAASAR &

0-£10V

AN TN AN A7)

{FG

k_E—)LE—J

€
ot 1
Hcom
< 3
com
2—I+§ 4
I 5
COM
('_:| 7
COM
c 9
';com § d
c I+ %
co
e%@ 17
G 3
7 COM z 14
e K 15
8_§ 16
IN 24VDC 17
DIA F@ 18
0-20mA
{FG

4 — == ) — ==

Flicker : In offset/gain setting mode

Name and o
No. Description
appearance
Indicates the operation status of the D/A converter module.
ON : In normal operation
1) RUN LED

OFF  : 5V power failure or watchdog timer error occurred

2) | ERROR LED

Indicates the operation status of the D/A converter module.

ON : Error occurred
OFF :In normal operation
Flicker : Switch settings error occurred

Values other than 0 has been set to the switch 5
on the intelligent function module.

3) External power
supply terminal

Terminal for connecting a 24VDC external power supply

4) | FG terminal

Frame ground terminal
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(3) List of I/O signals

List of 1/O signals of the D/A converter module

Signal Signal
direction D/A converter module — CPU module direction CPU module — D/A converter module
Device No. Signal name Device No. Signal name
X0 Module READY YO Use prohibited*1
X1 Y1 CH1 Output enable/disable flag
X2 Y2 CH2 Output enable/disable flag
X3 Y?:2 CH3 Output enable/disable flag
X4 Use prohibited*1 Y4*2 CH4 Output enable/disable flag
X5 Y5 CH5 Output enable/disable flag
X6 Y6 CH®6 Output enable/disable flag
X7 Y7 CH7 Output enable/disable flag
X8 High resolution mode status flag Y8 CH8 Output enable/disable flag
X9 Operating condition setting completed flag Y9 Operating condition setting request
XA Offset/gain setting mode flag YA User range writing request
XB Channel change completed flag YB Channel change request
XC Set value change completed flag YC Set value change request
XD Synchronous output mode flag YD Synchronous output request
XE Use prohibited*1 YE Use prohibited*1
XF Error flag YF Error clear request

POINT

*1: These signals cannot be used by the user since they are for system use only.
If these are turned on/off by the sequence program, the functioning of the D/A
converter module cannot be guaranteed.

*2: For the Q62DAN and Q62DA, the use of Y3 to Y8 is prohibited.
For the Q64DAN and Q64DA, the use of Y5 to Y8 is prohibited.
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(4) Buffer memory

The following explanation is mentioned based on the Q64DAN with 4-channel
analog output (CH1 to CH4).

Buffer memory assignment of the D/A converter module

Address *2 . *3
Name Default Read/write
Hexadecimal| Decimal
. . Q62DAN : 3H
OH 0 D/A conversion enable/disable QBADAN : FH R/W
1H 1 CH1 Digital value 0 R/W
2H 2 CH2 Digital value 0
3H 3 CH3 Digital value - 0 RIW
4H 4 CH4 Digital value * 0 RIW
5H 5 - -
6H 6 - -
7H 7 - -
System area
8H 8 - -
9H 9 - -
AH 10 - -
BH 11 CH1 Set value check code 0 R
CH 12 CH2 Set value check code 0 R
DH 13 CH3 Set value check code ™ 0 R
EH 14 CH4 Set value check code 0 R
FH 15 - -
10H 16 - -
System area
11H 17 - -
12H 18 - -
13H 19 Error code 0 R/W
14H 20 Setting range 0 R
15H 21 System area - -
16H 29 Offset/gain set.tllng mode Offset 0 RIW
specification
17 23 Offset/gain se.tFlng.mode Gain 0 RIW
specification
18 4 Offset/gain aq!ust.ment value 0 RIW
specification

*1: For Q62DAN, the buffer memory areas for CH3 and CH4 are system areas.
*2: This is the initial value set after the power is turned on or the programmable

controller CPU is reset.

*3: Indicates whether reading from and writing to a sequence program are enabled.

R: Read enabled
W: Write enabled
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Appendix 5 Comparison of Timers and Counters

Appendix 5.1 Comparison of timers and counters

Comparison of timers

Function QCPU/QnACPU AnUCPU AnACPU AnNCPU
Measurement | ° 100ms (default value)
unit Can be changed in the range of 1 to 100ms * Fixed at 100ms
Low-speed (parameter)
timer
Specification K100
———<0
method
Measurement * 10ms (default value)
unit Can be changed in the range of 1 to 100ms « Fixed at 10ms
(parameter)
High-speed a High-speed timer specified K100
timer H K100 }—< T200
Specification }_{ < T0
method
* High-speed timer setting: Conducted by * High-speed timer setting: Conducted at
sequence program. parameters.
Me_asurement . Same measurement unit as the low-speed « Fixed at 10ms
unit timer
Retentive timer
N K100 K100
Specification < sTo : To
method
Measurement |+ Same measurement unit as the high-speed
unit timer
_ Ve High-speed timer specified
High-speed H K100 N
retentive timer Specification }—<ST0 + None
method
* High-speed timer setting: Conducted by
sequence program.
Setting range . 110 32767 - 110 32767
for set values
Processing for * Momentarily ON * Infinity (does not time out)
set value 0
Contact « Enabled (only Z0 and Z1 are usable) « Enabled  Disabled
) Coll « Enabled (only Z0 and Z1 are usable) « Disabled « Disabled
Indexing
Set value « Disabled « Disabled * Disabled
Current value |+ Enabled (Z0 to Z15 are usable) « Enabled « Enabled

value

Update processing for current

Contact ON/OFF processing

« When OUT Tn instruction is executed

« When END processing is executed

1)

Cautions on using timers

Q/QnACPU updates the current value of timers and turns on or off the contacts

of them at the execution of the OUT TO instruction.

Therefore, if (Current value) = (Set value) when the timer coil is turned on, the

contact of that timer is turned on.

When creating a program in which the operation of the timer contact triggers the

operation of another timer, set the timer that operates later first.

In the following cases, all the timers turns on at the same scan if the program is

created in the order the timers operates.
* When the set value is smaller than a scan time with high-speed timers
* When the set value is "1" with low-speed timers
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Example

 For timers TO to T2, the program is created in the order the timer

operates later.
T1 K1

=1
TO K1

—H <1 >
X0 K1

™ -

The timer T2 starts measurement from the next
scan after the contact of the time T1 turns on.

The timer T1 starts measurement from the next
scan after the contact of the time TO turns on.

The timer TO starts measurement when X0 is turned on.

» For timers TO to T2, the program is created in the order of timer

operation.
(T >
TO K1

— <11 >
H——<% >

Appendix 5.2 Comparison of counters

Comparison of counters

The timer TO starts measurement when X0 is turned on.

The contacts of the timers T1 and T2 turn on when
the contact of the timer TO turns on.

Function QCPU/QnACPU AnUCPU | AnACPU | AnNCPU
K100 K100
Specification method |—< co }—< Co
Contact « Enabled (only Z0 and Z1 are usable) « Enabled « Disabled
) Coil « Enabled (only Z0 and Z1 are usable) « Enabled  Disabled
Indexing
Set value « Disabled « Disabled « Disabled
Current value |« Enabled (Z0 to Z15 are usable) « Enabled « Enabled

Update processing for current
value

Contact ON/OFF processing

« When OUT Tn instruction is executed

* When END processing is executed
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Appendix 6 Setting device initial values

The device initial value set in the peripheral device beforehand can be automatically
transferred to the device memory, file register, and the intelligent function module
when the status changed from STOP to RUN. When the device initial values are set,
the initial setting program is unnecessary.

Program memory, Standard ROM, and Memory card

Automatic transfer

at STOP—RUN Device memory
Device
initial
value \
File register

Intelligent
function module

[ Required Setting|

To use the setting function of the device initial values, set "Device Memory" and
"Device Initial Value" in the project data list.

The device initial value file reflecting the setting needs to be written to be stored
in the program memory, the standard ROM, or the memory card.

[ Devices Where the Initial Values can be Set|

The following table shows the list of devices where the device initial values can

be set.
Device |Applica . Applica| Device |Applica| Device [Applica| Device [Applica
. Device name . . . .
name bility bility name bility name bility name bility
X X T (Contact) X FD X Sz X UO\G O
Y X T (Cail) X B X S X JOwX X
M X T (Current value) O SB X TR X JOwvy X
L X C (Contact) X w O BL X JO\B X
F X C (Caoil) X SW O U X JO\SB X
SM X C (Current value) O G X J X JO\w O
FX X ST (Contact) X R O ZR O JO\sw O
FY X ST (Caoil) X P X BLO\S X
\ X ST (Current value) O I X BLO\TR X
DX X D @) N X
DY X SD O z X
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[ Preparations for the Initial Value Setting Operation Check|

(1) Create the following program to check operation easily.

Project name Applied 10
Program name DEVINT

SM400
(alwalvls ON)
11

[BCD DO K4Y40} BCD display of DO
(K4Y40)

[ END

(2) Configure the setting in the "Program" tab of the PLC parameter in the project
data list as shown below.

Program Mame Execute Type Fixed Scan Interval In Unik -
DEVINT Scan

LEENENENERERE]
4
|

CN (= P, N 0 [ PP
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Appendix 6.1 Setting device memories

(1) Set device initial value to a device memory.
Set DO to "1234" in the following procedure.

g Sl 1) Right-click "Device Memory" in the project
A Global Devis Camment data list and click [Add New Datal].
£ Program Setting

bR DEVINT
'Y Local Device Comment:

"
[l Device Initiﬁ Add Mew Data.., [:

Sork

Qj Property...

S

New Data ] 2) The dialog box on the left is displayed. Click
Data Type: the button.
|peice Memary = In this example, set "MAIN" as Data Name.
[rata Name:
| MeIm |
Result Type:
1 &

S

c= Device Memory MAIN 3) Select a cell where a device value is set.

= Device Memory MAIN 4) Enter "D0" to the cell.

e= Device Memory MAIN 5) Press the key.
The device "D0" is set in the device number
display area.

(To the next page)
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(From the previous page)

= Device Memory MAIN 6) Click the cell DO and enter "1234". Press the

oo | 1234] The initial value is set to DO.

(2) Set a device range of the device initial value.
In this example, set DO to D9 as the device initial value.

[ Lo N 0 1) Right-click "Device Initial Value" and click
A% Global Device Comment [Add New Data].

Program Setting

; ] DEWINT
; @3 Local Device Comment:
""" Device Memary

2 ||:'P Add Mew Data...[\_l

Sork 3

B Property...

J

New Data %] 2) The dialog box on the left is displayed. Click
Data Type: the button
[peice trtisl value =l In this example, set "MAIN" as Data Name.
Data Marne:
| e ~|

3) The dialog box on the left is displayed. Enter
Paints Start End "DOQ" for Start, and "D9" for End.

10jbo (o]

LI, - PV (N P

&

(To the next page)
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(From the previous page)

U

Vs e i L (X] 4) Select the device memory "MAIN", where the
oinks arl nd omiment - 1 initi i
T T Conment = device initial value is set.
4
5
: 5) Click the | Device Memory Diversion
6
: button.
i)
10
11
12
13
14
15
16 -
The device range and the device data that is set sbove will be write ba PLC,
You must execute 'Device Memary Diversion' operation when the device initial range setting is changed
Setting Method  Device Memary Diversion -
@ startfErd ?D?“éﬁiemviﬁf"'
" PointsjStart 1 |H1r| Device Memory DIVEI’SEH
Print. . J Print Prexview., J Print Setting... J J Cancel I
MELSOFT Application 6) The dialog box on the left is displayed. Click

the button.

The device initial value range setting currently will be decide,

"j and the initial value data will be read newly after clearing.

[ After it execute, this operation cannot be canceled because the
setting is decided.
Do wou want ko divert device memory?

N

<

MELSOFT Application [X] 7) Click the button.

1) completed.

Desice Inital Yalus HAN X 8) Click the button to close the dialog

Paints Start End Commenk =

10]oo o et box.

@ [~ (o |en | o [ [

The device range and the device data that is set above will be write to PLC,
¥ou must execute ‘Device Memory Diversion’ operation when the device initial range setting is changed.

1~ Setting Method 11~ Device Memary Diversion -

Device Mamory
For Diversion

C pantsistart || [mam |

" startfEnd

Prink... ] Print. Preglew...l Prink Setting... ] OK h ] Cancel ]
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Appendix 6.2 Specifying file names for device initial value

Set a file to be used as a device initial value file in the "PLC File" tab of the PLC
parameter in the project data list.

i Navigation o x

[ MEERRR  WEN R, 1)

=1-{& Parameter

E_i--@ Metwork Parsaeter
P b L Remote Password
@ Intelligent Function Module
A ¥ Global Device Comment

[+ E Program Setting

&

1) Double-click "PLC Parameter" in the project
data list.

2) The Q Parameter Setting dialog box is
displayed. Click the "PLC File" tab.

e vt BRI 4 ot g 7o |5t [ 7 o
e e e vk
ot pniy
i s e o [ —
Comering Moy o . B e
[T —— 1 e o e e
Copendrgiry [ | oy [
i oo —
Capacty hes
{0 parts) Fon o e
r ket
i e il T
i o ke e sy
e T o —
Deroud i o e, Mu:r o Wy =
et 10 etiried At e e _
i of ot o ot o et |
Comart P ot Commred Fin s 3 OSSO nazon
% P
[ — v the o e
B B L |
[— i
Comvsreing ey
gty i
iend A ot
o | o | om Cw o

~—Device Initial Yalue

7 Mok Used

% Use the same file name as the program

" Use the Fallowing File

File Name I

Corresponding Memary I LI

3) The screen is switched. Click "Use the same
file as the program” in "Device Initial Value".

4) Confirm that "Program Memory (Drive 0)" is
displayed.

5) Click the button to accept the
setting.

| ncr |mas rie |mopen 1 A | I I
i B e e vk
et vttt
L b e 114 ¥ Lo e i b
e i o S
el .
G Pl i oy
Corvereg — Corseapanding ey | |
Plas P |
Casacty [ ahm
13 4 bt} i o Lol D
o ki
5 amsiatie e vy 1o —y
i, et " 7o i T ] e R
o of e 5 Camegondng Wesary =
o gt  —
e of it of e coeter ares. i)
Commard P o 18 Commard Pl i o 9 DEVST/S EOLD Foamon
¥ ot i et
it Pl e i the ok
e ] | Cormemarnrg Wy | -
Lt ki N —_—
Gty [ ] —
oy I Whw
i o (AL P
Pt k. Oefa o | e |
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Appendix 6.3 Checking the operation of device initial values

(1) Writing data to the CPU

Write programs, parameters and device initial values to the CPU.

Online Data Operation E‘
Connection Channel List
| Serial Port. PLC Module Connection(USE) System Image...
g ' m € Read & Write € Yerify £ Delete
il PLC Module | B teligent Function Modl | Execution Target Data{ 1o § Ves )
Title |
£# edit Data Parameter-+Program | Select all |Cagcal Al Se\actinnsJ
Module Name/Data Name Title | Target | Detal Last Change Target Memory Size
-7y PLE Data Program Memory/D...
— = Program(Pragram File) Dakl
#40 DEVINT ZD10/DLj27 13146129 2184 Bytes
~I{ &) Parameter
B PLC/Nebwork/Remote Password{Sudkch Setting Z008/1L{05 16:18:27 454 Bytes
+1™) Slobal Device Comment L1
— 1188 Device Memary [0 et
S mam [m] 2012/06i01 15:33:27
SipevicsmialValie. T
4 mam 2012/06i01 15:44:03 76 Bytes
Necessary Setting{ Mo Setting [ Alvsady Sst ) SetiFitismesded( 1o Setting [ Alveady Set )
Writing Size Fres Yolume Use Yolume
2,724Bytes | 242,732 3,028Bytes Refresh |
Relabed Functions << Execute Close
P8 B o R
E E
Lo L hi
Remote Set Clock PLC User Data write Title FormatPLC  Clear PLC Memary  Arrange PLC
Operation Pemary Memary

POINT

In this section, the device initial value setting file also can be written to the CPU
simultaneously with the parameters and programs.

Reason: The device initial value setting file uses the same target memory area.
(In this section, the program memory is used for all.)

Generally, the target memory area for the device initial value setting file is
different from the one for parameter and program files. Each of them can be
written into each target memory separately.

(2) Operation check

When the RUN/STOP/RESET switch on the CPU is switched from STOP to
RUN, or at the timing of the power-on, the values of the device initial value

setting file are transferred to the CPU device.

In this section, the initial set value of the register DO, "1234" is displayed on the

LED (K4Y40) of the demonstration machine.

POINT

value is given priority.

When the latch range overlaps with the device initial value, the device initial
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Appendix 7

Inline structured text is a function to edit/monitor a program by creating an inline
structured text box that displays an ST program at the coil instruction area on the
ladder editor of the project with labels.

With this function, a numeric value operation or a character string process can be

Inline Structured Text

easily created in the ladder program.

Select "Enable function block call ‘from ladder to Structured Ladder/FBD or ST' and
'from Structured Ladder/FBD or ST to ladder™ under [Tool] — [Options] — [Compile]

— [Basic Setting] to use the inline structured text function.

< Using la

AR 44 Sasp

dder >

< Using Inline structured text >

I

Inline structured text box (STB)

Appendix 7.1  Editing inline structured text

(1) Inserting an inline structured text box

TE MELSOFT Series GX Warks? [Untitled Project) - [[PRG[Write MAIN (1)51ep ]

{ powet | | Eraepicn Coopls yew Qe Dot Degrewtes Tod Wndow e
o SRR .

la 13 ==L 1
—_“m‘ﬂﬂ_um_

!wwmwm o] [PRGIW

ikt
o

[}

Tesmet [k Stroctueed Test o bl |

1) Click [Edit] — [Inline Structured Text] —

S
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[Insert Inline Structured Text Box].

2) Aninline structured text box is inserted.



POINT

e Inserting an inline structured text box
« An inline structured text box can be also inserted by entering "STB" on the
Enter Symbol screen.

Enter Symbol @

=lS] =[5l g Ext | Help |

* The maximum number of inline structured text boxes that can be inserted
is 100 per program, and 400 per project.

(2) Editing an inline structured text program
Double-click the inline structured text box.
The editing method of the inline structured text is the same as that of the ST
language.
For editing programs in the ST language, refer to the GX Works2 Version 1
Operating Manual Structured Project and MELSEC-Q/L/F Structured
Programming Manual (Fundamentals).

(3) Deleting an inline structured text box

B [PRGTWrie MAIN 75 Step

=l 1) Select an inline structured text box to be

[ T+s00 = po-pinzeoy /4
t oA deleted.
i D EnD ]
B [FRG]¥rite MAIN 75 Step 4 2) C||Ck [Edlt] e [Delete].

One ladder block containing the inline
structured text box is deleted.
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137

24)

300

13

(4) Program example of the inline structured text
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Ho
— | [Emnre KZX38 nj
[EK]NP K2%30 B4
[EK]NF' KZX2g [ms]
[EK]NP K2%20 04
X1
DO=(D1+D2+(D3-D4)/2;
I
Shio
— = 0o KO ] [eco oo KAY40
[END
* Program example without the inline structured text
*1
— | o1 oe oo
[me] ) [mzis}
o Ceo GO
ncin] Kz o




Appendix 7.2 Precautions on using the inline structured text

1)

@)

®)

(4)

®)

(6)

Precautions on creating ladder programs

« One inline structured text box can be created for one ladder block.

» Both an FB and an inline structured text box cannot be used in a ladder block.

« When the creation of an inline structured text box is attempted at the contact
instruction area, an inline structured text box is created at the coil instruction
area.

* A ladder program cannot be edited if an unconverted inline structured text
program exists on the ladder editor. Edit a program after converting it.

Precautions on editing in an inline structured text box
* A maximum number of characters that can be entered is 2048.
« Up to 23 local labels can be used in an inline structured text box. (Excluding
constants)
» The following data type labels cannot be used.
* Counter
e Timer
 Retentive timer
« Pointer
« Structure
« Array
 Function block
» Lower-case device names cannot be used as labels regardless of the option
setting.
« Instructions cannot be entered using the Selection window.
« The template function of the ST program cannot be used.
» Label candidates are not displayed.
» The editing status cannot be recovered to the previous status by the operation
such as clicking [Edit] — [Undo].

Verifying a program containing an inline structured text
When a project or project revision is verified with "Program” selected, an inline
structured text is not the verification target. When verifying a program containing
an inline structured text, select "Program File" to verify.

Finding or replacing a program containing an inline structured text

The inside of an inline structured text box are not the target of the following
Find/Replace functions.

* Replace String

 Find Device/Replace Device

* Find Instruction/Replace Instruction

 Find Contact or Coil

« Change Open/Close Contact

» Device Batch Replace

When searching the inside of an inline structured text box, use Cross Reference
or Device List.

For Cross Reference and Device List, refer to the GX Works2 Version 1

Operating Manual Common.

Copying an inline structured text box

When copying an inline structured text box, select a ladder block including the
left side of the left power rail. Contacts of a ladder block containing an inline
structured text box only or an inline structured text box only cannot be copied.

A ladder block containing an unconverted inline structured text box also cannot
be copied. Copy a ladder block after converting the program.

Jumping to an inline structured text box during monitoring
At search during monitoring or verification for an inline structured text box, the
cursor is moved to the target position, but the range is not selected.
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Appendix 8 Battery

Install a battery (Q6BAT, Q7BAT, or Q8BAT) in the CPU module to hold data in the
program memory, standard RAM, and latch devices even if power failure occurs.

The following table shows the specifications of the batteries used for the CPU
module.

Type
Item
Q6BAT | Q7BAT Q8BAT
Classification Manganese dioxide lithium primary battery Manganese(:susjzlrizlhgglEgltg:;r;wary battery
Initial voltage 3.0V

Nominal current

5000mAh |

1800mAh ‘ 18000mAh (1800mAh X 10 pieces)

Battery life when
stored

Actually 5 years (room temperature)

Battery life when
used

Refer to the QCPU User's Manual Hardware Design, Maintenance and Inspection.

Lithium content 0.49kg ‘ 1.52kg | 4.9kg
Application For data retention of the program memory, standard RAM, and latch device during power failure
Accessory - ‘ Battery holder * | Q8BAT connection cable

*1: Included only when the Q7BAT-SET is purchased.
*2: Included only when the Q8BAT-SET is purchased.
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Appendix 9 Real Number (Floating-point data)

The real number data includes the single-precision floating-point data and
double-precision floating-point data.

(1) Single-precision floating-point data

(a) Internal representation of real numbers
Internal representation of real numbers used in the CPU module is shown
below.
Real number data can be represented as follows, using two word devices.

[Sign] 1. [Mantissa] x 2/Fxonent

The bit configuration and the meaning of each bit are described below.

L LS 0TI 10111 % [ [7]]

b31 b30 to b23 b22 to b16 bl5 to b0
—

b31 b30 to b23 b22 to b0

Sign  Exponent (8 bits) Mantissa (23 bits)

1) Sign...The most significant bit, b31, is the sign bit.
0: Positive, 1: Negative
2) Exponent
The 8 bits, b23 to b30, represent the exponent n of 2".
The following shows the exponent n according to the binary values in

b23 to b30.
b23 to b30 FFH | FEH| FDH % 81H| 80H | 7FH| 7EH % 02H | O1H O0H
n Not used| 127 | 126 55 2 1 0 -1 35 -125 | -126 |Not used
3) Mantissa

Each of the 23 hits, b0 to b22, represents the "XXXXXX..." portion when
the data is represented in binary, "1.XXXXXX...".

(b) Calculation example
The following shows the calculation examples. (The "X" in (nnnnnn)X
indicates the numeral system used.)

1) When "10" is stored
(10)10 — (1010)2 — (1.010000..... X 2%)2

Sign: Positive — 0
Exponent: 3 — 82H — (10000010)2
Mantissa: (010 00000 00000 00000 00000)2

In this case, the value will be encoded as 41200000H.

Sign Exponent Mantissa
010000010 01000000000000O0O0OQ00OOQOOQOOOO

v v . v Y y v v

4 1 2 0 0 0 0 0
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2) When "0.75" is stored

(0.75)10 — (0.11)2 — (1.100

Sign:

Exponent:

Mantissa:

In this case, the value will be encoded as 3F400000H.

Positive — 0
-1 — 7EH — (01111110)2

(100 00000 00000 00000 00000)2

X 2'1)2

Sign Exponent Mantissa
001111110 10000000000000000000000
v v Y v y v v v
3 F 4 0 0 0 0 0
POINT
Values after the decimal point (in binary) are calculated as follows.
Ex.) (0.1101)2
| 0 [ 1 ] 1 | 0 1
t t t t

Bit representing2t

Bit representing2-?

(0.1101)2=2"+ 22+ 2"= 0.5 + 0.25 + 0.0625 = (0.8125)10

Bit representing2 -3

Bit representing 24

(2) Double-precision floating-point data

(a) Internal representation of real numbers
Internal representation of real numbers used in the CPU module is shown

below.
Real number data can be represented as follows, using four word devices.
[Sign] 1. [Mantissa] X olExponent]

The bit configuration and the meaning of each bit are described below.

L[ % |

!

b63 b62
\ﬁ/—/

to

b52 b51 to

b16

b15

to

b0

b63 b52 to b62
Sign  Exponent (11 bits)

b0 to b51

Mantissa (52 bits)

1) Sign ... The most significant bit, b63, is the sign bit.
0: Positive, 1: Negative
2) Exponent
The 11 bits, b52 to b62, represent the exponent n of 2".
The following shows the exponent according to the binary values in b52

to b62.
b52 to b62 | 7FFH |7FEH|7FDH g@ 400w | 3FFH | 3FEH|3FDH|3FCH % 024 | O1H| OOH
n Not used| 1023 | 1022 » 1/ 0| 1| 2| -3 55 -1021|-1022| Not used
3) Mantissa

Each of the 52 bits, b0 to b51, represents the "XXXXXX..." portion when

the data is represented in binary, "1 XXXXXX...".
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Sign Exponent
0100000000010
\ﬁ/—)\ﬁ/—/

v
4 0

Sign Exponent

001111111101

(b) Calculation example
The following shows the calculation examples. (The "X" in (nnnnnn)X
indicates the numeral system used.)

1) When "10" is stored

(10)10 — (1010)2 — (1.010000..... X 2%)2

Sign: Positive — 0

Exponent: 3 — 401H — (100 0000 0001)2

Mantissa:

(0100 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
0000)2

In this case, the value will be encoded as 4014000000000000H.

Mantissa
100000000000000000000000000000000000000000000000000

T TR S S T e S S S e S S e E T S e
A A S T 2 R ZE SN ZE S SR
1 4 0 0 0 0O O O O O O 0 0 O

2) When "0.75" is stored

(0.75)10 — (0.11)2 — (1.100.....x2™)>

Sign: Positive — 0

Exponent: -1 — 3FDH — (011 1111 1101)2

Mantissa:

(1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
0000)2

In this case, the value will be encoded as 3FD8000000000000H.

Mantissa
000000000000000000000000000000000000000000000000000

i A e A R R A A e Ao R
A D L 2 T T S S S S
3 F D 8 0 0 0 0 0 0 0 0 0 0 0 0

POINT

Values after the decimal point (in binary) are calculated as follows.
Ex.) (0.1101)2

| 0. | 1 [ 1 [ 0 [ 1

t t t t

Bit representing 21 Bit representing 22 Bit representing 2-3 Bit representing 24

(0.1101)2=2"+2%+2%= 0.5 + 0.25 + 0.0625 = (0.8125)10
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