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SAFETY PRECAUTIONS

(Read these precautions before use.)

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

This manual classifies the safety precautions into two categories: "AWARNING" and "ACAUTION".

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Depending on the circumstances, procedures indicated by "ACAUTION" may also cause severe injury
It is important to follow all precautions for personal safety.
Store this manual in a safe place so that it can be read whenever necessary. Always forward it to the end user.

[DESIGN PRECAUTIONS]

/\WARNING

® Make sure to set up the following safety circuits outside the PLC to ensure safe system operation
even during external power supply problems or PLC failure. Otherwise, malfunctions may cause
serious accidents.

- Note that when the CPU module detects an error, such as a watchdog timer error, during self-
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the CPU
module occurs in an input/output control block, output control may be disabled. External circuits
and mechanisms should be designed to ensure safe machinery operation in such a case.

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation. Read the manual
thoroughly and ensure complete safety before executing other controls (for program change,
parameter change, forcible output and operation status change) of the PLC in operation.

Otherwise, the machine may be damaged and accidents may occur due to erroneous operations.

® When executing control (data change) to a running other station programmable controller by
connecting the external device to the MC Protocol compatible device, configure interlock circuits in the
program of the other station programmable controller to ensure that the entire system operates safely
at any time.

For other controls to a running other station programmable controller (such as program modification or

operating status change), read relevant manuals carefully and ensure the safety before the operation.

Especially, in the case of a control from an external device to a remote other station programmable

controller, immediate action cannot be taken for a problem on the programmable controller due to a

communication failure.

Determine the handling method as a system when communication failure occurs along with

configuration of interlock circuit on other station PLC program, by considering external equipment and

other station PLC.

® Do not write any data into the "system area" or "write protect area" of the buffer memory in the MC
Protocol compatible device or intelligent function module. Also, do not output (ON) any "use
prohibited" signals among the signals which are output to the SLMP compatible device and intelligent
function device. Executing data writing to the "system area" or "write protect area", or outputting "use
prohibited" signals may cause malfunction of the programmable controller alarm.




[Security Precautions]

/\WARNING

To maintain the security (confidentiality, integrity, and availability) of the programmable controller and
the system against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other
cyberattacks from unreliable networks and devices via the network, take appropriate measures such
as firewalls, virtual private networks (VPNs), and antivirus solutions.

[WIRING PRECAUTIONS]

/\WARNING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring

work. Failure to do so may cause electric shock or damage to the product.

Make sure to attach the terminal cover, provided as an accessory, before turning on the power or

initiating operation after installation or wiring work. Failure to do so may cause electric shock.

The temperature rating of the cable should be 80°C or more.

Make sure to wire the screw terminal block in accordance with the following precautions. Failure to do

S0 may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or

damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6 mm or less). Make
sure that the screwdriver does not touch the partition part of the terminal block.

Make sure to properly wire to the terminal block (European type) in accordance with the following

precautions. Failure to do so may cause electric shock, equipment failures, a short-circuit, wire

breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the ends of stranded wires and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly
stressed.




[WIRING PRECAUTIONS]

/N\CAUTION

@ Install module so that excessive force will not be applied to terminal blocks, power connectors, 1/0
connectors, communication connectors, or communication cables.

Failure to do so may result in wire damage/breakage or PLC failure.

@® Make sure to observe the following precautions in order to prevent any damage to the machinery or
accidents due to malfunction of the PLC caused by abnormal data written to the PLC due to the
effects of noise:

(1) Do not bundle the power line, control line and communication cables together with or lay them
close to the main circuit, high-voltage line, load line or power line. As a guideline, lay the power
line, control line and communication cables at least 100 mm away from the main circuit, high-
voltage line, load line or power line.

(2) Ground the shield of the shield wire or shielded cable at one point on the PLC. However, do not
use common grounding with heavy electrical systems.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\WARNING

® Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or
malfunctions.

@ Before cleaning or retightening terminals, cut off all phases of the power supply externally. Failure to
do so in the power ON status may cause electric shock.

@ Before modifying the program in operation, forcible output, running or stopping the PLC, read through
this manual carefully, and ensure complete safety. An operation error may damage the machinery or
cause accidents.

® Do not change the program in the PLC from two or more peripheral equipment devices at the same
time. (i.e. from an engineering tool and a GOT) Doing so may cause destruction or malfunction of the
PLC program.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/N\CAUTION

® Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

@ Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do
S0 may cause equipment failures or malfunctions.

@ Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause equipment failures or malfunctions.
- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter
- Extension modules, bus conversion module, and connector conversion module
- Battery

® Read relevant manuals carefully and ensure the safety before performing online operations (operation
status change) with peripheral devices connected to the running MC Protocol compatible device or
CPU modules of other stations. Improper operation may damage machines or cause accidents.




INTRODUCTION

This manual explains the communication specifications and settings of the serial communication of FX5.
It should be read and understood before attempting to install or use the unit. Store this manual in a safe place so that you can
read it whenever necessary.

Always forward it to the end user.

Regarding use of this product

» This product has been manufactured as a general-purpose part for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or passenger
movement vehicles, consult Mitsubishi Electric.

 This product has been manufactured under strict quality control. However when installing the product where major
accidents or losses could occur if the product fails, install appropriate backup or failsafe functions into the system.

Note

« If in doubt at any stage during the installation of the product, always consult a professional electrical engineer who is
qualified and trained to the local and national standards. If in doubt about the operation or use, please consult your local
Mitsubishi Electric representative.

* Mitsubishi Electric will not accept responsibility for actual use of the product based on these illustrative examples. Please
use it after confirming the function and safety of the equipment and system.

» The content, specification etc. of this manual may be changed, for improvement, without notice.
» The information in this manual has been carefully checked and is believed to be accurate; however, if you notice a doubtful
point, an error, etc., please contact your local Mitsubishi Electric representative.
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RELEVANT MANUALS

Manual name <manual number> Description

MELSEC iQ-F FX5 User's Manual (Startup)
<JY997D58201>

Performance specifications, procedures before operation, and troubleshooting of the
CPU module.

MELSEC iQ-F FX5UJ User's Manual (Hardware)
<SH-082206ENG>

Describes the details of hardware of the FX5UJ CPU module, including input/output
specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5U User's Manual (Hardware)
<JY997D55301>

Describes the details of hardware of the FX5U CPU module, including input/output
specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5UC User's Manual (Hardware)
<JY997D61401>

Describes the details of hardware of the FX5UC CPU module, including input/output
specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5 User's Manual (Application)
<JY997D55401>

Describes basic knowledge required for program design, functions of the CPU
module, devices/labels, and parameters.

MELSEC iQ-F FX5 Programming Manual (Program Design)
<JY997D55701>

Describes specifications of ladders, ST, FBD/LD, and other programs and labels.

MELSEC iQ-F FX5 Programming Manual (Instructions, Standard
Functions/Function Blocks)
<JY997D55801>

Describes specifications of instructions and functions that can be used in programs.

MELSEC iQ-F FX5 User's Manual (Serial Communication)
<JY997D55901> (This manual)

Describes N:N network, Parallel link, MELSEC Communication protocol, inverter
communication, non-protocol communication, and predefined protocol support.

MELSEC iQ-F FX5 User's Manual (MELSEC Communication Protocol) | Explains methods for the device that is communicating with the CPU module by MC
<JY997D60801> protocol to read and write the data of the CPU module.

GX Works3 Operating Manual
<SH-081215ENG>

System configuration, parameter settings, and online operations of GX Works3.

TERMS

Unless otherwise specified, this manual uses the following terms.
For details on the FX3 devices that can be connected with the FX5, refer to the User's Manual (Hardware) of the CPU module
to be used.

12

Terms

Description

MC protocol

MELSEC communication protocol.
A protocol for accessing MC protocol-compatible devices and PLCs that are connected to MC protocol-
compatible devices from external devices.

Intelligent module

Intelligent function module

Engineering tool

The product name of the software package for the MELSEC programmable controllers

Built-in RS-485 port

Built-in RS-485 port of the CPU module

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.

Generic term/abbreviation

Description

FX3 Generic term for FX3S, FX3G, FX3GC, FX3U, and FX3UC PLCs

FX5 Generic term for FX5UJ, FX5U and FX5UC PLCs

FX5 CPU module Generic term for FX5UJ CPU module, FX5U CPU module and FX5UC CPU module

GOT Generic term for Mitsubishi Electric Graphic Operation Terminal GOT1000 and GOT2000 series

GX Works3 The product name of the software package, SWnDND-GXW3, for the MELSEC programmable controllers (The

'n' represents a version.)

MC protocol-compatible device

Generic term for devices that can receive MC protocol messages.

Counterpart device

Generic term for device with which communication is conducted. (PC, indicators, etc.)

Expansion adapter

Generic term for adapter for FX5 CPU module

Expansion board

Generic term for board for FX5UJ CPU module and FX5U CPU module

Peripheral device

Generic term for engineering tools and GOTs

Serial port

Generic term for CPU module built-in RS-485 port (CH1), communication board (CH2), communication adapter
1 (CH3), and communication adapter 2 (CH4) (4 ports)

Communication adapter

Generic term for FX5-232ADP and FX5-485ADP

Communication board

Generic term for FX5-232-BD, FX5-485-BD, and FX5-422-BD-GOT




1 OUTLINE

The table below shows the serial communication types supported by the FX5.

O: Supported, —: Not supported

Communication Function outline Supported function Reference
functions FX5UJ CPU | FX5U/FX5UC | Section
module CPU module
N:N Network Up to eight PLCs are connected, and data is automatically transferred O O Page 14
among them.
Parallel link Function for connecting two FX5 PLCs and mutually linking devices. O O Page 49
MC protocol MC protocol is used to access CPU module and external devices (PC, O O Page 70
GOT, etc.) from equipment that supports MC protocol via Ethernet or
serial communication.
The serial port of the FX5 is capable of communication with MC protocol
1C/3C/4C frame.
Inverter communication An FX PLC can control up to 16 inverters via RS-485 communication. O O Page 99
Non-protocol Non-protocol serial communication is available between an FX PLC and @] @] Page 176
communication RS-232C/RS-485 interface equipment such as bar code reader, printer,
personal computer and measuring instrument.
Predefined protocol Data can be sent and received between the counterpart device and CPU | O @] Page 216
support module with a protocol appropriate to the counterpart device (such as
measuring instrument or barcode reader).

1 OUTLINE
13
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2 N:N NETWORK

This chapter explains the N:N Network.

2.1  Outline of System

N:N Network allows connection of up to eight FX5 PLCs or FX3 PLCs via mutually linked devices through communication in
accordance with RS-485.

» One of three patterns can be selected according to the number of devices to be linked.

+ Data link is automatically updated between up to eight FX5 PLCs or FX3 PLCs.

» The total extension distance is 1200m maximum. (only when the FX5-485ADP is used in the configuration)

* FX5 PLCs can set head device number for internal relay (M) and data register (D) for link.

8 units
1200m maximum (Distance varies depending on communication equipment type.)

'y

Y

FX5 PLC FX5 PLC FX3 PLC
Master station Slave station No.1 Slave station No.2

Built-in Built-in RS-485 communication
RS-485 port RS-485 port equipment
Bit devices Bit devices Bit devices
Transft Transft
(Device numbers: M0) dirr%rgi:r: (Device numbers : M200) dirr%rgigr: (Device numbers : Fixed)

MO to M63 &
M64 to M127 <

v

M200 to M263 ™™ M1000 to M1063
M264 to M327 > M1064 to M1127

[ ]

A O

M128 to M191  w_| M328 to M391 — M1128 to M1191

M448 to M511 M648 to M711 M1448 to M1511

Word devices Word devices Word devices
(Device numbers : D100) (Device numbers : D2000) (Device numbers : Fixed)

D100 to D107 & D2000 to D2007 = DO to D7
D110 to D117 < D2010 to D2017 > D10 to D17
D120 to D127  w_| D2020 to D2027 —e D20 to D27

v

A O

D170 to D177 D2070 to D2077 D70 to D77

The link information can be monitored in the master station and all slave stations.

The figure above shows the maximum number of linked devices. There are differences in specification depending on the
selected link pattern and FX Series.

2 N:N NETWORK
2.1 Outline of System



2.2 Procedures before Operation

The flow chart below shows the N:N Network setting procedures up until data link:

1. Check communication specifications
For communication specifications, link specifications, link pattern and number of link points, and link time, refer to (==~ Page
17 Specifications.

2. System configuration and selection

For system configuration, and select communication equipment, refer to ==~ Page 15 System Configuration.
3. Wiring

For wiring with twisted pair cable, and wiring example, refer to [=5~ Page 20 Wiring.

4. Communication sc—:ttings*1
For communication settings of communication device, refer to [=~ Page 23 Communication Setting.

5. Program creation
For communication test program, master station program, and slave station program, refer to ==~ Page 26 Programming.

*1  For more details about the connection and operation methods between the engineering tool (GX Works3) and PLC, refer to the manual
below.
LTIGX Works3 Operating Manual

2.3  System Configuration

This section outlines the system configuration required to use the N:N Network.

In N:N Network, only one channel is available to use for one CPU module.

FX5UJ CPU module

The N:N Network function can be used in the FX5UJ CPU module by using the communication board and communication
adapter.

Communication channel assignments are fixed regardless of the system configuration.
The combinations which can be configured are shown below.

[Configuration example 1] [Configuration example 2]

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1 i ¢7 CH3: Communication adapter-1

L ] . < |n )

u@@u E H E

E/‘:lllll
b A g b J
CH2: Communication board
Serial port | Important points in selection Overall distance
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
installation space requirements.
Communication adapter | FX5-485ADP | CH3, CH4™" Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module
The N:N Network function can be used in the FX5U CPU module by using the built-in RS-485 port, communication board, and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1
A 4

CH1: Built-in RS-485 port CH2: Communication board

Serial port Important points in selection Overall distance

CH1 Since it is built-into the CPU module, there is no need to add 50 m or less

Built-in RS-485 port
equipment.

Mounted on top of the CPU module, there is no change in the 50 m or less
installation space requirements.

Communication board FX5-485-BD CH2

Communication adapter | FX5-485ADP | CH3, CH4™" Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

FX5UC CPU module
The N:N Network function can be used in the FX5UC CPU module by using the built-in RS-485 port and communication

adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1
A

i

CH1: Built-in RS-485 port

Serial port Important points in selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

1 6 2 N:N NETWORK
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2.4

Specifications

This section describes the communication specifications and performance of the N:N Network function.

For the specifications of FX3 PLC, refer to FX Series User's Manual - Data Communication Edition.

Communication specifications

The N:N Network function is executed according to the communication specifications (fixed) shown in the table below.

Specification items such as baud rate cannot be changed.

Items

Specifications

Remarks

Number of connectable units

Maximum of 8

Transmission standard

RS-485 standard

Maximum overall distance

When only FX5-485ADP is used in the configuration: 1200 m or less
When configuring with FX5-485ADP or FX3U-485ADP: 500 m or less
Other than the above configuration: 50 m or less

When the built-in RS-485 port, FX5-485-BD
and 485-BD for FX3 Series are all connected:
50 m or less

Protocol type

N:N Network

Control procedure

Communication method

Half-duplex, bi-directional communication

Baud rate 38400 bps —
Character Start bit 1 bit —
format Data length 7 bit —

Parity bit Even —

Stop bit 1 bit —
Header Fixed —
Terminator Fixed —
Control line — —
Sum check Fixed —

2 N:N NETWORK 1
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Link specifications

Link pattern and number of link points

Settings of the link pattern are performed with GX Works3 Serial Communication setting. (<5~ Page 23 Communication

Setting)

The number of occupied points of the link device differ depending on the number of link patterns and local stations to be used.

The devices to be occupied are assigned according to the head number of the link device.

When an FX3 PLC are used, even if the link device numbers are different from that of FX5 PLC (the link device numbers of

FX3 PLC are fixed), the link devices corresponding to its station number are linked.

Station number Model | Pattern 0 Pattern 1 Pattern 2
Internal relay | Dataregister | Internal relay | Data register | Internal relay | Data register
(M) (D) (M) (D) (M) (D)
0 points 4 in each 32 in each 4 in each 64 in each 8 in each
station station station station station
Master Station | FX5 — D (x) M (y) D (x) M (y) D (x)
station No. 0 to D (x+3) to M (y+31) to D (x+3) to M (y+63) to D (x+7)
FX3 DO to D3 M1000 to M1031 DO to D3 M1000 to M1063 | DO to D7
Slave Station | FX5 — D (x+10) M (y+64) D (x+10) M (y+64) D (x+10)
stations No. 1 to D (x+13) to M (y+95) to D (x+13) to M (y+127) to D (x+17)
FX3 D10 to D13 M1064 to M1095 | D10 to D13 M1064 to M1127 D10 to D17
Station | FX5 — D (x+20) M (y+128) D (x+20) M (y+128) D (x+20)
No. 2 to D (x+23) to M (y+159) to D (x+23) to M (y+191) to D (x+27)
FX3 D20 to D23 M1128 to M159 D20 to D23 M1128 to M1191 D20 to D27
Station | FX5 — D (x+30) M (y+192) D (x+30) M (y+192) D (x+30)
No. 3 to D (x+33) to M (y+223) to D (x+33) to M (y+255) to D (x+37)
FX3 D30 to D33 M1192 to M1223 | D30 to D33 M1192 to M1255 D30 to D37
Station | FX5 — D (x+40) M (y+256) D (x+40) M (y+256) D (x+40)
No. 4 to D (x+43) to M (y+287) to D (x+43) to M (y+319) to D (x+47)
FX3 D40 to D43 M1256 to M1287 | D40 to D43 M1256 to M1319 | D40 to D47
Station | FX5 — D (x+50) M (y+320) D (x+50) M (y+320) D (x+50)
No. 5 to D (x+53) to M (y+351) to D (x+53) to M (y+383) to D (x+57)
FX3 D50 to D53 M1320 to M1651 D50 to D53 M1320 to M1383 | D50 to D57
Station | FX5 — D (x+60) M (y+384) D (x+60) M (y+384) D (x+60)
No. 6 to D (x+63) to M (y+415) to D (x+63) to M (y+447) to D (x+67)
FX3 D60 to D63 M1384 to M1415 | D60 to D63 M1384 to M1447 | D60 to D67
Station | FX5 — D (x+70) M (y+448) D (x+70) M (y+448) D (x+70)
No. 7 to D (x+73) to M (y+479) to D (x+73) to M (y+511) to D (x+77)
FX3 D70 to D73 M1448 to M1479 | D70 to D73 M1448 to M1511 D70 to D77

x: Link device head number of data register (D)
y: Link device head number of internal relay (M)

Precautions

When creating a program, do not change the information in devices used by other stations. If such information is changed, the

other stations will not operate normally.
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[Ex]

Refresh range: pattern 1, link device head number: all station D1000/M4000
Master station: FX5 PLC, slave station: FX5 PLC x 3

Station number Master station Slave stations
Station No. 0 (FX5 PLC) | Station No. 1 (FX5 PLC) | Station No. 2 (FX5 PLC) | Station No. 3 (FX5 PLC)

Master station | StationNo. | D1000 to D1003 D1000 to D1003 D1000 to D1003 D1000 to D1003

0 M4000 to M4031 M4000 to M4031 M4000 to M4031 M4000 to M4031
Slave stations | StationNo. | D1010 to D1013 D1010 to D1013 D1010 to D1013 D1010 to D1013

1 M4064 to M4095 M4064 to M4095 M4064 to M4095 M4064 to M4095

StationNo. | D1020 to D1023 D1020 to D1023 D1020 to D1023 D1020 to D1023

2 M4128 to M4159 M4128 to M4159 M4128 to M4159 M4128 to M4159

StationNo. | D1030 to D1033 D1030 to D1033 D1030 to D1033 D1030 to D1033

3 M4192 to M4223 M4192 to M4223 M4192 to M4223 M4192 to M4223

In the example above, devices from D1000 to D1033 (34 points from the head device number of D) and from M4000 to M4223
(224 points from the head device number of M) are occupied. Other devices can be used as general control devices.

Link devices for unconnected slave stations can be used as general control devices; however, it is recommended to save the
unoccupied link devices for the slave stations to be used in the future.

[Ex]

Refresh range: pattern 2, Link device head number: station 0 (D200/M2000), station 2 (D500/M3000)

Master station: FX5 PLC, slave station: FX5 PLC x 1/FX3 PLC x 2

Station number Master station Slave stations
Station No. 0 (FX5 PLC) | Station No. 1 (FX3 PLC) | Station No. 2 (FX5 PLC) | Station No. 3 (FX3 PLC)

Master station StationNo. | D200 to D207 DO to D7 D500 to D507 DO to D7

0 M2000 to M2063 M1000 to M1063 M3000 to M3063 M1000 to M1063
Slave stations StationNo. | D210 to D217 D10 to D17 D510 to D517 D10 to D17

1 M2064 to M2127 M1064 to M1127 M3064 to M3127 M1064 to M1127

StationNo. | D220 to D227 D20 to D27 D520 to D527 D20 to D27

2 M2128 to M2191 M1128 to M1191 M3128 to M3191 M1128 to M1191

StationNo. | D230 to D237 D30 to D37 D530 to D537 D30 to D37

3 M2192 to M2255 M1192 to M1255 M3192 to M3255 M1192 to M1255

The link devices are allocated as above and the link device numbers are different according to the station number (for the FX3

series, the numbers are fixed). However, the link device numbers are linked to the corresponding devices.
The link device head number of FX5 PLC can be set individually for each station; however, unifying the numbers in the system
is recommended to prevent disordered numbers.

Link time

The link time indicates the cycle time from the start of parameter message editing until link devices are updated and
parameter message editing is restarted.

The link time varies depending on the number of linked units (master station and slave stations) and the number of linked
devices as shown in the table below.

Number of linked units Pattern 0 Pattern 1 Pattern 2
0 bit-device (M) 32 bit-devices (M) 64 bit-devices (M)
4 word-devices (D) 4 word-devices (D) 8 word-devices (D)

2 20 ms 24 ms 37 ms

3 29 ms 35 ms 52 ms

4 37 ms 45 ms 70 ms

5 46 ms 56 ms 87 ms

6 54 ms 67 ms 105 ms

7 63 ms 78 ms 122 ms

8 72 ms 88 ms 139 ms

2 N:N NETWORK
2.4 Specifications

19



2.5 Wiring

This section explains about the wiring.

For the wiring of FX3 PLC, refer to FX Series User's Manual - Data Communication Edition.

Wiring procedure

1. Preparing for wiring
Prepare cables required for wiring. (=5 Page 20 Cable)

2. Turn OFF the PLC power
Before wiring, make sure that the PLC power is OFF.

3. Wire the communication equipment.

Connect the RS-485 communication equipment. (=5~ Page 22 Connection diagram)

Cable

Select cables using the procedure described below.

Twisted pair cable

Use shielded twisted pair cables for connecting RS-485 communication equipment.

The specifications of the cables used in wiring are shown.

BRS-485 cable specifications

Items

Descriptions

Cable type

Shielded cable

Number of pairs

2p, 3p

Conductor resistance (20°C)

88.0 O/km or less

Insulation resistance

10000 MQ-km or more

Voltage resistance

500 V DC, 1 minute

Electrostatic capacitance (1 kHz)

60 nF/km or less by an average

Characteristic impedance (100 kHz)

11010 Q

ECable structural drawing (reference)

Pair
Shield

Example of two-pair cable structural drawing

Connecting cables

Example of three-pair cable structural drawing

The table below shows applicable cables and tightening torques.

Number of wires Wire size Tightening torque
EUHzHE B Solid wire, Wire ferrule with
il Stranded wire insulation sleeve
FX5U CPU module built-in RS-485 port One wire 0.2 to 0.5 mm? 0.2 to 0.5 mm? 0.22t0 0.25 N'-m
(AWG24 to 20) (AWG24 to 20)
Two wires 0.2 mm? (AWG24) —
FX5UC CPU module built-in RS-485 port One wire 0.3t0 0.5 mm? 0.3 to 0.5 mm?
FX5-485-BD (AWG22 to 20) (AWG22 to 20)
FX5-485ADP Two wires 0.3 mm? (AWG22) —

2 N:N NETWORK
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Precautions
Do not tighten terminal screws exceeding the specified torque range. Failure to do so may cause equipment failures or

malfunctions.

HWire end treatment
With regard to the cable end treatment, use a stranded cable or solid cable as is, or use a wire ferrule with insulating sleeve.

* When using a stranded cable or solid cable as is
- Twist the end of stranded wire and make sure that there are no loose wires.

- Please do not solder plate the ends of the cable.

Dimensions of the cable end

FX5U CPU module built-in RS-485 port FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP
5mm 9 mm

* When using a wire ferrule with insulation sleeve
Because it is difficult to insert a cable into an insulating sleeve depending on the thickness of the cable sheath, select the

proper cable according to the outline drawing.

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP

FX5U CPU module built-in RS-485 port

Insulating sleeve Contact area Insulating sleeve Contact area
(crimp area) (crimp area)

10 [ 10 [==
2t02.5mm 10.5t0 12 mm 2.6 mm 14 mm

<Reference>
Manufacturer Model name Crimping tool
FX5U CPU module built-in RS-485 port PHOENIX CONTACT GmbH & Al 0.5-6WH CRIMPFOX 6
FX5UC CPU module built-in RS-485 port Co. KG Al 0.5-8WH CRIMPFOX 6T-F
FX5-485-BD
FX5-485ADP
* Tool
For tightening the terminal, use a commercially available small screwdriver with straight tip that is not widened
toward the end as shown below.
WPrecautions With straight tip
If the diameter of the screwdriver tip is too small, the required tightening torque cannot be achieved. To achieve <
the appropriate tightening torque shown in the previous page, use the following screwdriver or its equivalent
(grip diameter: approximately 25 mm). 0.4 mm 2.5 mm
—He SHHe——
<Reference>
Manufacturer Model name
PHOENIX CONTACT GmbH & Co. KG SZS 04x25
2 N:N NETWORK 21
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Termination resistor setting

Make sure to provide a termination resistor at both ends of the wire.
The built-in RS-485 port, FX5-485-BD and FX5-485ADP have a built-in termination resistor.

Set the termination resistor selector switch to 110 Q.
HFX5U CPU module built-in RS-485 port HFX5UC CPU module built-in RS-485 port

13300 Termination

_ /resistor selector
L switch

<«OPEN

Termination

E resistor selector

4a switch
o

¥110Q

MFX5-485-BD HFX5-485ADP

Termination
| — resistor
selector switch

- A -»>
110Q OPEN 330Q

Termination
resistor selector
OPEN » switch

Connection diagram

Use one-pair wiring for an N:N Network.

Built-in RS-485 port Built-in RS-485 port Built-in RS-485 port
FX5-485-BD FX5-485-BD FX5-485-BD
FX5-485ADP FX5-485ADP FX5-485ADP
SDA SDA SDA
(TXD+) (TXD+) >< (TXD+)
Terminal [ SDB o/ | o SDB ) SDB | Terminal
resistor (TXD') (TXD-) (TXD-) resistor
110 Q
p RDA RDA roa | M0€
Rxp+) [ | | | ] RXDH [ | (RXD+)
RDB L j RDB RDB
(RXD-) (RXD-) (RXD-)
SG SG - SG
Class-D gr_ounding 1 Class-D gr_ounding 1

*1 Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.

*2 Make sure to provide a termination resistor at both ends of the wire. The built-in RS-485 port, FX5-485-BD and FX5-485ADP have buil-

tin termination resistors. Set the termination resistor selector switch to 110 Q.
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Grounding

Grounding should be performed as stated below.

» Perform D class grounding. (grounding resistance: 100 Q or less)

+ Independent grounding should be performed for best results.

When the independent grounding can not be performed, perform "shared grounding” as shown in the following figure.
For details, refer to User's Manual (Hardware) of the CPU module used.

Other Other Other
PLC equipment P equipment PLC equipment
Independent grounding Shared groundmg Common groundmg
(Best condition) (Good condition) (Not allowed)

« The grounding wire size should be AWG 14 (2 mm?) or larger.
« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

2.6 Communication Setting

For the FX5 communication settings of this function, parameters are set using GX Works3. For details about GX Works3, refer
to LI1GX Works3 Operating Manual.

Setting of parameter differs according to the module used. The procedure for each module is as follows.
For the communication settings of FX3 PLC, refer to FX Series User's Manual - Data Communication Edition.

Built-in RS-485 port (CH1)

O Navigation Window = Parameter = FX5UCPU = Module Parameter = 485 Serial Port

Window
The following screen will be displayed if [N:N Network] is set for the communication protocol type.

EBasic Settings

Item Setting
S 0 5 PRI F IR L L e T Set communication protocol type:

Communication Protocol Tvpe M:M Metwark

HFixed Setting
Item Setting
= Hast Statiar Ne Sethost station No.
Hozt Station Mo. 0 Master)

= Total Humber of Local Station  Setconnection number of the local station.
Total Mumber of Local Station 7
= Refresh Range Set the pattern of the device mark that wants to communicate.
Fefrezh Ranege i}
= Timeout Retry Gount Settne Set theretry counts when there is no local broadcasting station response, and time is out.
Timeout Retry Count Setting 3
=/ Monitoring Time Set time—out period.
Monitoring Time 50 ms

ELink Device

Item Setting
=] Lfmok Pevice BrE Set top number of the bit device for links.

Device M1000
= Link Device Word  Set top number of the word device for links.
Device [ali]
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BSM/SD Setting

Item Setting
Lot St
Host Station Mo. Do Mot Latch
Total Mumber of Local Station Do Mot Latch
Refresh Ranege Do Mot Latch
Timeout Retry Count Setting Do Mot Latch
Monitoring Time Do Mot Latch
= FX3Series Gompatibility The SM/SD device of FX3 series compatibility.
SMSSD for Compatible Dizable

Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter => Extended Board

Window.

The following screen will be displayed if [FX5-485-BD] is set for the extended board and [N:N Network] is set for the
communication protocol type. Fixed setting and SM/SD setting are the same as in the case of built-in RS-485 port (CH1).

EBasic Settings
Item Setting
(= Extorded Boad Set the extended board type.
Extended Board Fih-425-BD

=) Gommunication Protocol Type  Setcommunication protocol type.
Communication Protocol Twpe M:M Metwark

Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module
Parameter

Window.

Each setting screen is the same as in the case of built-in RS-485 port (CH1).
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Parameter setting details

Set the following items for the serial ports that use N:N Network. However, only one channel can be set to the N:N Network.

Items Setting value Reference
section
Basic Settings Extended Board™’ When using this function, select [FX5-485-BD]. —
Communication Protocol Type When using this function, select [N:N Network].
Fixed Setting Host Station No. 0(Master) Page 18
1 to 7: (Slave station)
Total Number of Local Station 1t07
Refresh Range 0: pattern 0
1: pattern 1
2: pattern 2
Timeout Retry Count Setting 0to 10 —
Monitoring Time 50 to 2550 (ms) —
Link Device Link Device Bit FX5UJ CPU module: MO to M7584 Page 18
FX5U/FX5UC CPU module: MO to M32672
Link Device Word DO to D7986
SM/SD Setting Latch Setting Host Station No. Latch/Do Not Latch Page 25
Total Number of Local Station
FX3 Series Compatibility | SM/SD for Compatible Disable/CH1/CH2

*1  Only in the case of communication board (CH2).
The following settings are unnecessary (fixed values).

Items Descriptions
Data length 7 bit

Parity Even

Stop bit 1 bit

Start bit 1 bit

Baud rate 38400 bps
Header Not added
Terminator Not added
Control mode None

Sum check code Not added

Control procedure

Form 1 (CR and LF are not added)

FX3 Series-compatible SM/SD

When using the FX3 Series compatible SM/SD storage area, set to use special devices for either the FX3 Series CH1 or CH2.

FX3 Series compatible devices corresponding to the specified channel can be used.

For details, refer to the following.
(=5~ Page 37 Related Devices

Latch Setting

Set the necessity of the corresponding SD (special register) latch.

Descriptions

Setting range

Compatible devices

Station number settings

Latch/Do Not Latch

SM9080

Slave station quantity setting

Latch/Do Not Latch

SM9081

2 N:N NETWORK
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2.7 Programming

This section explains how to set the N:N Network and how to create programs.

Configuration only for FX5 PLC configuration (master station + slave station x 7 stations)

In N:N Network, pattern 0, 1 or 2 can be set according to the refresh range value.

The number of used devices varies depending on the pattern.

About FX5 PLC program and communication test, refer to FX Series User's Manual - Data Communication Edition.

Communication setting

Serial communication setting are as follows. (=5~ Page 23 Communication Setting)

Items Setting
Master station Slave stations
Station No. 0 Station | Station | Station | Station | Station | Station | Station
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No.7
Protocol type N:N Network
Fixed Host Station No. 0 1 2 3 4 5 6 7
Setting Total Number of Local Station 7 — — — — — — —
Refresh Range 11 — — — — — — —
Timeout Retry Count Setting 3 — — — — — — —
Monitoring Time 50 — — — — — — —
Link Link Device Bit™2 M4000 M4000 M4000 M4000 M4000 M4000 M4000 M4000
Device [} ink Device Word™ D1000 D1000 | D1000 | D1000 | D1000 | D1000 | D1000 | D1000

*1 Execute communication test on the following settings: slave station quantity setting: 7 (Station No. 7), refresh range setting: 0 (pattern
0).
*2 Devices can be set individually to each station.

Contents of related devices

The device used in the program are shown below. (=5~ Page 37 Related Devices)

Devices for determining errors in the N:N Network

These devices are used for determining errors in the N:N Network. Use these devices to output the link errors or use them in

interlock sequence programs.

FX5 only FX3 Series Name Descriptions
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Serial communication error Turns ON when serial communication error
occurred.
SM9040 SM8183 Data transfer sequence error | Turns ON when a data transfer sequence

error occurred in the master station.

SM9041 to SM9047" SM8184 to SM8190™2 Data transfer sequence error | Turns ON when a data transfer sequence
error occurred in the other slave stations.
However, data sequence errors that
occurred in the local station (slave station)
cannot be detected.

SM9056 SM8191 Data transfer sequence ON Remains ON while the N:N Network is
operating.

*1 Station number 1: SM9041, station number 2: SM9042, station number 3: SM9043...station number 7: SM9047
*2 Station number 1: SM8184, station number 2: SM8185, station number 3: SM8186...station number 7: SM8190
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The devices are assigned according to the set pattern in the refresh range setting as the following set device number (All
stations, bit device (M): 4000, word device (D): 1000) set at the head. (=5~ Page 18 Link specifications)

HPattern 0

Word devices D1000 D1010 D1020 D1030 D1040 D1050 D1060 D1070
(4 points for each | to D1003 to D1013 to D1023 to D1033 to D1043 to D1053 to D1063 to D1073
station)

HEPattern 1

Bit devices M4000 M4064 M4128 M4192 M4256 M4320 M4384 M4448
(32 points foreach | to M4031 to M4095 to M4159 to M4223 to M4287 to M4351 to M4415 to M4479
station)
Word devices D1000 D1010 D1020 D1030 D1040 D1050 D1060 D1070
(4 points for each | to D1003 to D1013 to D1023 to D1033 to D1043 to D1053 to D1063 to D1073
station)

HPattern 2

Bit devices M4000 M4064 M4128 M4192 M4256 M4320 M4384 M4448
(64 points foreach | to M4063 to M4127 to M4191 to M4255 to M4319 to M4383 to M4447 to M4511
station)

Word devices D1000 D1010 D1020 D1030 D1040 D1050 D1060 D1070
(8 points for each | to D1007 to D1017 to D1027 to D1037 to D1047 to D1057 to D1067 to D1077
station)

When creating a program, do not change the information in devices used by other stations. If such information is changed, the
other stations will not operate normally.
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Communication test

It is recommended to wire the master station and slave station, perform communication settings, and then execute the
communication test using the following procedure to confirm proper operation.
Communication test program is not required during operation.

Communication test process

1. Atter configuring the communication setting of the master station and slave station, and programming, turn the CPU
module power supply OFF—ON or reset.

2. Check if the SD and RD LEDs of the used serial port are flashing. If the LEDs are OFF, refer to the troubleshooting
(==~ Page 34) below.

3. Setthe inputs (X0 to X3) to ON or OFF in the master station, and confirm that the outputs (YO to Y3) turn ON or OFF in
each slave station.

4. Operate the inputs (X0 to X3) of each slave station to check that the master station output (YO to Y3) or the slave station
output (Y4 to Y7, Y10 to Y17...Y34 to Y37) turns ON.

Test program for communication (master station)

RUN monitor
SM400
| MOV K1X0 D1000 Step for writing information from the master station

(master station — slave station)

The contents of X0 to X3 in the master station are
transferred to outputs (Y) in each slave station.

MOV 51010 K1Y4 Steps for rgadlng |nformat|or1 from a slave station
(slave station — master station)
MOV D1020 K1Y10 By using link devices, read information from all
other slave stations.
o The table below shows the link devices to be used:
L]
° Slave station No. |Link device Output (Y)
1 D1010 Y4 to Y7
MOV Q@ K1Y34 2 D1020 Y10 to Y13
3 D1030 Y14 to Y17
4 D1040 Y20 to Y23
Specify device numbers for the connected slave stations. 5 D1050 Y24 to Y27
6 D1060 Y30 to Y33
END 7 D1070 Y34 to Y37
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Test program for communication (slave station)

Determine the station number of each slave station, and then transfer a program corresponding to the station number to each
slave station.

Assign station numbers from "1" in the ascending order. (Use one station number only once. Do not skip station numbers).

RUN monitor
M4
S I IOO MOV KAX0 D1010 Steps for rgading informatior.1 from a slave station
(slave station — master station)

) . Transfer the contents of X0 to X3 in this slave
Specify device numbers for the connected slave . . . . . .
stations. (D1010 in this example) station to a link device. The link device varies
depending on the station number.
The table below shows the link devices to be used:

Slave station No. [Link device
D1010
D1020
D1030
D1040
D1050
D1060
D1070

N[ojg|ldh|lw|IN|—~

MOV D1000 K1Y0 Step for writing information from the master station
(master station — slave station)

The contents of X0 to X3 in the master station are
transferred to YO to Y3 in this slave station.

MOV 51020 K1Y10 Steps for reading |nformat‘|on from gnother slavg
station (another slave stations — this slave station)
MOV D1030 K1Y14 By using I.ink devices, read information from another
slave stations.
. The table below shows the link devices to be used:
L]
* Slave station No. |Link device Output (Y)
1 D1010 Y4 to Y7
MOV Qoy K1Y34 2 D1020 Y1010 Y13
3 D1030 Y14 to Y17
7|K 4 D1040 Y20 to Y23
Specify link device numbers for other slave stations. 5 D1050 Y24 to Y27
(This slave station is D1010 in this example.) 6 D1060 Y30 to Y33
7 D1070 Y34 to Y37
END
2 N:N NETWORK
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Create the master station program

Create programs for the master station.
Arbitrarily create programs for reading and writing link devices.

Data transfer
sequence error in
slave station No. 1

SM9041

Data transfer
sequence error in
slave station No. 2

SM9042

Data transfer
processing
SM9056

[l Y10

)

| M4000
X2
|} M4001
M10
| | M4002
RUN monitor
SM400
| MOV | K4M100 |K4M4010
MOV DO D1000

2 N:N NETWORK
2.7 Programming

Program for indicating link errors

This program is required to indicate the N:N Network
status. Create this step for each connected slave
station.

When a link error occurs in the station No. 1, YO is
set to ON.

When a link error occurs in the station No. 2, Y1 is
set to ON.

While the N:N Network is executed, Y10 remains
ON.

Program for writing link devices
(master station — slave station)

This program is required to write information from the
master station to each slave station.

The information from X0 is written to M4000
(link device).

The information from X2 is written to M4001
(link device).

The information from M10 is written to M4002
(link device).

The information from M100 to M115 is written to
M4010 to M4025 (link devices).

The information from DO is written to D1000
(link device).

* In pattern 0, bit devices cannot be used.
Use the word devices instead.



Data transfer
sequence error in
slave station No. 1

SM9041 M4064

s || MO

l [N

M4065

i i Y11
M4066

|| M15

MOV K4M4070| K4Y20
MOV D1010 D10
Data transfer
sequence error in
slave station No. 2
SM9042 M4128
i Cn D>

M4129

i i Y12
M4130

i I M18

MOV K4M4140| K4M20
MOV D1020 D20

Program for reading link devices
(slave station — master station)

This program is required to read information from
each slave station to the master station. Monitor link
errors in each slave station, and read them.

The information from M4064 (link device) is read to
MO.

The information from M4065 (link device) is read to
Y11.

The information from M4066 (link device) is read to
M15.

The information from M4070 to M4085 (link devices)
is read to Y20 to Y37.

The information from D1010 (link device) is read to
D10.

The information from M4128 (link device) is read to
M1.

The information from M4129 (link device) is read to
Y12.

The information from M4130 (link device) is read to
M18.

The information from M4140 to M4155 (link devices)
is read to M20 to M35.

The information from D1020 (link device) is read to
D20.

Refer to the above for creating the error monitoring program of station number 3 or later.

For details on the link devices, refer to [Z=~ Page 26 Contents of related devices.

For cautions on program creation, refer to [==~ Page 33 Cautions on program creation.
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Create programs for the slave stations

Create programs for the slave stations.
Arbitrarily create programs for reading and writing link devices.
The following program is for the slave station of station number 1. Program for station number 2 and later are similar.

32

Data transfer
sequence error in
slave station No. 0

SM9040
||

|1
Data transfer
sequence error in
slave station No. 2

SM9042
| |

Data transfer
processing
SM9056
| |

Program for indicating link errors

This program is required to indicate the N:N Network
status. Create this step for each connected slave
station.

When a link error occurs in the station No. 0, YO is
set to ON.

When a link error occurs in the station No. 2, Y1 is
set to ON.

While the N:N Network is executed, Y10 remains

Program for writing link devices
(slave station — master or slave station)

This program is required to write information from a
slave station to the master station or another slave
station.

X0
|| M4064 The information from X0 is written to M4064 (link
device).
X2
I I M4065 The information from X2 is written to M4065 (link
device).
M10
|| M4066 The information from M10 is written to M4066 (link
device).
RUN monitor
SM400
I The information from M100 to M115 is written to
H MOV KAM100 | K4M4070 M4070 to M4085 (link devices).
MOV DO D1010 The information from DO is written to D1010 (link

2 N:N NETWORK
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device).

* In pattern 0, bit devices cannot be used. Use the
word devices instead.



Program for reading link devices
(slave station < master or slave station)

This program is required to read information from the
master station or another slave station to a slave

Data transfer station.
sequence error in Monitor link errors in each slave station, and read
slave station No. 0 them.
SM9040 M4000
1 ] @ The information from M4000 (link device) is read to
MO.
M4001
| | Y11 The information from M4001 (link device) is read to
Y11.
M4002
| | M15 The information from M4002 (link device) is read to
M15.
MOV |K4M4010| K4Y20 The information from M4010 to M4025
(link devices) is read to Y20 to Y37.
MOV D1000 D10 The information from D1000 (link device) is read to
Data transfer D10.
sequence error in
slave station No. 2
SM9042 M4128
1 | | @ The information from M4128 (link device) is read to
M1.
M4129
| | Y12 The information from M4129 (link device) is read to
Y012.
M4130
| | M18 The information from M4130 (link device) is read to
M18.
The information from M4140 to M4155 (link
MOV | K4M4140| K4M20 devices) is read to M20 to M35.
MOV D1020 D20 The information from D1020 (link device) is read to
D20.

For details on the link devices, refer to [==~ Page 26 Contents of related devices.
For cautions on program creation, refer to [~ Page 33 Cautions on program creation.

Cautions on program creation

* When N:N Network is used, the operation cycle in each PLC becomes longer by about 10% per station.

» Set station numbers consecutively. If a station number that is used twice or more or is skipped, link will not be achieved
normally.

» Do not change the contents of link devices at other stations. When a link error (data transfer sequence error) occurs, the
link device information is held in the status just before occurrence of the link error. Create program to operate safely when
an error occurs.

« Link device update in N:N Network is asynchronous to operations of the sequence program. However, the update
processing of the sent data from the slave stations are executed by the END process of each station. Therefore, the
change of link device value during the ladder operation is not reflected on the communication data until the END process
starts.
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* Precaution when changing the station number and number of slave stations

Only when the station number and number of slave stations are set with latch setting can the setting values be written to the
corresponding word device from a program or an engineering tool and the setting be changed by powering OFF—ON or a
reset. However, be careful not to exceed the range upper limit of device for link device when you set the device head number.
When the device range upper limit is exceeded, the operation is as follows.

(1) When the number of slave stations is increased and the master station link device is insufficient

The error code "7705H" is stored in SD8211, SD9061. However, link continues, but it does not update for the device above the
range upper limit.

(2) When the number of slave stations is increased and the slave station link device is insufficient

The error code "7705H" is stored in SD of the local station of SD8212 to SD8218 and SD9062 to SD9068. However, link
continues, but it does not update for the device above the range upper limit.

(3) When the link device of the local station is out of the device range by changing the slave station number

The error code "7715H" is stored in SD of the local station of SD8212 to SD8218 and SD9062 to SD9068. However, devices
above the range upper limit send all 0 (word: 0, bit: OFF). Also, when the error (7705H) of 2) occurs at the same time, 7715H
is stored.

2.8 Troubleshooting

This section explains troubleshooting.
For the troubleshooting of FX3 Series, refer to the following manual.
LTIFX Series User's Manual - Data Communication Edition

Checking communication status based on LED indication

Check the status of the LED indications of [RD] and [SD] on the CPU module or the communication board/communication
adapter.

LED status Operation status

RD SD

On On The data is being sent or received.

On Off The data is received, but is not sent.

Off On The data is being sent, but is not received.
Off Off The data is not being sent or received.

While N:N Network is executed normally, both LEDs flash brightly.
If the LED are not flashing, check the wiring, master station or other slave station setting.

Checking installation and wiring

» Connection status

The communication cannot be operated if the CPU module and the communication board/communication adapter are not
connected correctly.

For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring

Verify that all communication equipment is correctly wired. (=5~ Page 20 Wiring)
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Checking sequence program

With the channel number that uses N:N Network is specified in the instructions to be used in the inverter communication, non-

protocol communication and predefined protocol support function, some error may occurs. (==~ Page 267 Combined Use of
Serial Communication)

Checking the communication setting

Verify that protocol type is "N:N Network". When the protocol type is not "N:N Network", communication will not function

correctly.([==~ Page 23 Communication Setting)
After changing any communication setting, make sure to turn the CPU module power from OFF—ON, or reset.

Checking absence/presence of errors

Verify that link errors have not occurred in the master station and slave stations. The error can be checked using the flags

specified below.

Serial communication error

HError flags

If a communication error occurs in the N:N Network, the serial communication error flag turns ON.
Verify that the device specified in the table below is ON.

FX5 only FX3 Series Name Descriptions
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial
communication.

HError codes
When the serial communication error flag turns ON, the error code is stored in the device specified in the table below.

FX5 only FX3 Series Name Descriptions
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.

The error code (hexadecimal) stored in the devices above are as follows.

FX5 only FX3 Series Descriptions
compatible
CH1 | CH2 ‘ CH3 | CH4 CH1 CH2
7700H N:N Network parameter setting error

For error code above is stored, refer to [==~ Page 36.

Precautions

Serial communication error does not turn OFF even if the communication comes back to normal. The devices turn OFF when
power is turned OFF—-ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.
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Data transfer sequence error

BCheck while data transfer sequence is being executed
Verify that the device specified in the table below is ON.

While N:N Network is being executed, the data transfer sequence ON flag remains ON.

FX5 only FX3 Series Name Descriptions
compatible
SM9056 SM8191 Data transfer sequence Remains ON while data transfer is being executed.
ON
HError flags
When a link error occurs in the master station or slave station of the N:N Network, the data transfer sequence error flag turns
ON.
Verify that the device specified in the table below is ON.
Station number Master Slave stations
station
Station No. | Station No. | Station No. | Station No. | Station No. | Station No. | Station No. | Station No.
0 1 2 3 4 5 6 7
FX5 only SM9040 SM9041 SM9042 SM9043 SM9044 SM9045 SM9046 SM9047
FX3 Series compatible SM8183 SM8184 SM8185 SM8186 SM8187 SM8188 SM8189 SM8190
HError codes
When the data transfer sequence error turns ON, the error code is stored in the following device.
Station number Master Slave stations
station
Station No. | Station No. | Station No. | Station No. | Station No. | Station No. | Station No. | Station No.
0 1 2 3 4 5 6 7
FX5 only SD9061 SD9062 SD9063 SD9064 SD9065 SD9066 SD9067 SD9068
FX3 Series compatible SD8211 SD8212 SD8213 SD8214 SD8215 SD8216 SD8217 SD8218

For error code above is stored, refer to (==~ Page 36 Error codes.

Error codes

The error codes (hexadecimal) stored in the devices of error code are as follows. When a error occurs, refer to the error code

list shown below to confirm the check points.

Error Error name Station in | Station Description of error Check point
codes which which
(hexad error detected
ecimal) occurred | error
2221H" | Parameter error M,L M,L The parameter read from file is incorrect. Parameter setting by GX
Works3
7701H Send monitoring L M Slave station did not respond to the request from the master » Wiring
timeout in slave station within the monitoring time. * Power
station
7702H Station number L M An unexpected slave station responded to the request by the « Station number settings
error master station.
7703H Counter error L M The counter value included in the parameter data is different « Wiring
from the counter value given by a slave station.
7704H Message format L M The message given by the slave station is incorrect. « Wiring
error in slave « Power
station « Station number settings
7705H Insufficient device | M,L M2 " The link device point number corresponding to the number of * Number of slave stations
points for slave slave stations cannot be secured. « Station number settings
stations error * Link device head number
7711H Send monitoring M L The master station did not send request to the next slave station | <« Wiring
timeout in master within the monitoring timer. * Power
station
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Error Error name Station in | Station Description of error Check point
codes which which
(hexad error detected
ecimal) occurred | error
7714H Message format M L The message from the master station is incorrect. » Wiring
error in master « Power
station « Station number settings
7715H Insufficient link L L2 The link device corresponding to the local station number cannot | « Number of slave stations
device points for be secured (If the error occurs at the same as 05H, 15H is « Station number settings
local station error stored). « Link device head number
7721H Slave station no L L The specified slave station does not exist. « Wiring
response error » Power
« Station number settings
7722H Station number L L3 An unexpected slave station responded to the request by the « Station number settings
error in slave master station.
station
7723H Counter error in L L The counter value included in the parameter data is different « Wiring
slave station from the count value given by a slave station.
7731H Parameter not L L Before parameters had been received, sending request was « Wiring
received received from the master station. » Power

M: Master station, L: Slave station
*1  Not supported for data transfer sequence error.

*2 Station in which error occurred
*3  Any slave station other than the slave station in which error occurred

2.9

Related Devices

This section describes the special relay/special register functions used in the N:N Network function.

Pointp

Available communication channels vary depending on the CPU module and system configuration.

For communication channels, refer to [~ Page 15 System Configuration.

"FX3 Series compatible" devices operate only on the communication channel specified in the compatible SM/

SD for communication settings.

For compatible SM/SD, refer to [==~ Page 23 Communication Setting.

List of related devices

Special relay

HFX5 only
Device Name Descriptions Dete | R/IW | Available station
No. ction Master | Slave stations
station
(Station
No. 0)
SM8500 Serial communication error Turns ON when serial communication error of CH1 occurs. M,L R @) O
(CH1) (Station 1 to 7)
SM8510 Serial communication error Turns ON when serial communication error of CH2 occurs. M,L R O @)
(CH2) (Station 1 to 7)
SM8520 Serial communication error Turns ON when serial communication error of CH3 occurs. M,L R @) O
(CH3) (Station 1 to 7)
SM8530 Serial communication error Turns ON when serial communication error of CH4 occurs. M,L R O O
(CH4) (Station 1 to 7)
SM9040 Data communication error Turns ON when data transfer sequence error of master L R X @]
(Master station) station occurs. (Station 1 to 7)
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SM9041 Data transfer sequence error | Turns ON when data transfer sequence error of slave station | M,L O
(Slave station 1) occurs (Except station 1)
SM9042 Data transfer sequence error HOV\./ever, data seguence errors that occurred in the local 0
(Slave station 2) station (slave station) cannot be detected. (Except station 2)
SM9043 Data transfer sequence error O
(Slave station 3) (Except station 3)
SM9044 Data transfer sequence error O
(Slave station 4) (Except station 4)
SM9045 Data transfer sequence error O
(Slave station 5) (Except station 5)
SM9046 Data transfer sequence error O
(Slave station 6) (Except station 6)
SM9047 Data transfer sequence error O
(Slave station 7) (Except station 7)
SM9056 Data transfer sequence ON Remains ON while data transfer is being executed. M,L O
(Station 1 to 7)
SM9080 Station number settings SD Turns ON when SD latch setting is set for the station number. | M,L O
latch setting valid information (Station 1 to 7)
SM9081 Slave station quantity setting | Turns ON when SD latch setting is set for the number of M,L X

SD latch setting valid
information

slave stations setting.

R: Read only, R/W: Read/Write, M: master station (station number 0), L: slave station (station number 1 to 7)

BFX3 Series compatible

SM8063 Serial communication error Turns ON when error occurs in the serial communication with | M,L @]

(CH1) the SM/SD compatible with FX3 Series being CH1. (Station 1 to 7)
SM8438 Serial communication error Turns ON when error occurred in serial communication with M,L @]

(CH2) the SM/SD compatible with FX3 Series being CH2. (Station 1 to 7)
SM8183 Data communication error Turns ON when data transfer sequence error occurs in the L O

(Master station) master station. (Station 1 to 7)
SM8184 Data transfer sequence error | Turns ON when a data transfer sequence error occurs in M,L O

(Slave station 1) each slave station. (Except station 1)
SM8185 Data transfer sequence error However, data sequence errors that occurred in the local 0

(Slave station 2) station (slave station) cannot be detected. (Except station 2)
SM8186 Data transfer sequence error O

(Slave station 3) (Except station 3)
SMm8187 Data transfer sequence error O

(Slave station 4) (Except station 4)
SM8188 Data transfer sequence error O

(Slave station 5) (Except station 5)
SM8189 Data transfer sequence error O

(Slave station 6) (Except station 6)
SM8190 Data transfer sequence error O

(Slave station 7) (Except station 7)
SM8191 Data transfer sequence ON Remains ON while data transfer is being executed. M,L O

(Station 1 to 7)

R: Read only, M: Master station (station number 0), L: Slave station (station number 1 to 7)
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Special Register

HFX5 only
Device Name Descriptions Dete Available station
No. ction Master | Slave stations
station
(Station
No. 0)
SD9040 Station number settings Provided to check the station number. M,L O O
status (Station 1 to 7)
SD9041 Number of slave stations Provided to check the number of slave stations. M,L O O
setting status (Station 1 to 7)
SD8500 Serial communication error When an error occurs in the serial communication of CH1, M,L O @)
code (CH1) the error code is stored. (Station 1 to 7)
SD8502 Serial communication Stores the set communication parameter in the PLC of CH1. | M,L @] @]
settings (CH1) (Station 1 to 7)
SD8503 Serial communication Stores the communication function that serial communication | M,L O O
operation mode (CH1) of CH1 being used. (Station 1 to 7)
SD8510 Serial communication error Stores the error code when an error occurs in the serial M,L O O
code (CH2) communication of CH2. (Station 1 to 7)
SD8512 Serial communication Stores the set communication parameter in the PLC of CH2. | M,L O O
settings (CH2) (Station 1 to 7)
SD8513 Serial communication Stores the communication function that serial communication | M,L O O
operation mode (CH2) of CH2 being used. (Station 1 to 7)
SD8520 Serial communication error Stores the error code when an error occurs in the serial M,L O O
code (CH3) communication of CH3. (Station 1to 7)
SD8522 Serial communication Stores the set communication parameter in the PLC of CH3. | M,L @] @]
settings (CH3) (Station 1 to 7)
SD8523 Serial communication Stores the communication function that serial communication | M,L @) O
operation mode (CH3) of CH3 being used. (Station 1 to 7)
SD8530 Serial communication error Stores the error code when an error occurs in the serial M,L @) O
code (CH4) communication of CH4. (Station 1to 7)
SD8532 Serial communication Stores the set communication parameter in the PLC of CH4. | M,L O O
settings (CH4) (Station 1 to 7)
SD8533 Serial communication Stores the communication function that serial communication | M,L O O
operation mode (CH4) of CH4 being used. (Station 1 to 7)
SD9043 Present link scan time Current value of the network cycle time M,L O O
(Station 1 to 7)
SD9044 Maximum link scan time Maximum value of the network cycle time M,L O O
(Station 1 to 7)
SD9045 Number of communication Number of data transfer sequence errors occurred in the L X @]
error at master station master station. (Station 1 to 7)
SD9046 Number of communication Number of data transfer sequence errors occurred in other M,L O O
error at slave station 1 slave station. (Except station 1)
SD9047 Number of communication HOV\'/ever, data seguence errors that occurred in the local 0
error at slave station 2 station (slave station) cannot be detected. (Except station 2)
SD9048 Number of communication O
error at slave station 3 (Except station 3)
SD9049 Number of communication O
error at slave station 4 (Except station 4)
SD9050 Number of communication O
error at slave station 5 (Except station 5)
SD9051 Number of communication O
error at slave station 6 (Except station 6)
SD9052 Number of communication O
error at slave station 7 (Except station 7)
SD9061 Data transmission error code | Stores the error code for the master station. L X O

(Master station)

(Station 1 to 7)
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SD9062 Data transmission error code | Number of data transfer sequence errors occurred in other M,L R @]
(slave station 1) slave station. (Except station 1)
SD9063 Data transmission error code HOV\./ever, data seguence errors that occurred in the local 0
(slave station 2) station (slave station) cannot be detected. (Except station 2)
SD9064 Data transmission error code O
(slave station 3) (Except station 3)
SD9065 Data transmission error code (@)
(slave station 4) (Except station 4)
SD9066 Data transmission error code (@)
(slave station 5) (Except station 5)
SD9067 Data transmission error code O
(slave station 6) (Except station 6)
SD9068 Data transmission error code (@)
(slave station 7) (Except station 7)
SD9080"™ " Station number settings Set the local station number. M,L 2 @]
(Station 1 to 7)
SD9081"™" Number of slave stations Set the number of connected slave stations. M,L 2 @]
setting (Station 1 to 7)
SD9082 Refresh range setting status | Refresh range check (same description as SD8175) M,L R O
(Station 1 to 7)
SD9083 Number of retries setting Check of the number of communication retry times that occur | M,L R O
status (same description as SD8179) (Station 1 to 7)
SD9084 Monitoring time setting status | Monitoring time check M,L R O

However, the slave station stores the doubled value of the
setting value of the master station.

(Station 1 to 7)

R: Read only, M: Master station (station number 0), L: Slave station (station number 1 to 7)
*1  When latch setting is set to "latch", change the device value with a program or an engineering tool and powering OFF—ON or reset to

operate the corresponding functions with the changed value.
*2  With latch settings: Read/write
No latch settings: Read only

BFX3 Series compatible

SD8173 Station number settings Provided to check the station number. M,L R @]
status (Station 1 to 7)
SD8174 Number of slave stations Provided to check the number of slave stations. M,L R @]
setting status (Station 1 to 7)
SD8175 Refresh range setting status | Provided to check the refresh range. M,L R O
(Station 1 to 7)
SD8063 Serial communication error Stores the error code when error occurs in the serial M,L R @]
code (CH1) communication with the SM/SD compatible with FX3 Series (Station 1 to 7)
being CH1.
SD8405 Serial communication Stores the set communication parameter with the SM/SD M,L R O
settings (CH1) compatible with FX3 Series being CH1. (Station 1 to 7)
SD8419 Serial communication Stores the communication function of the serial M,L R O
operation mode (CH1) communication operation with the SM/SD compatible with (Station 1 to 7)
FX3 Series CH1.
SD8438 Serial communication error Stores the error code when error occurs in the serial M,L R O
code (CH2) communication with the SM/SD compatible with FX3 Series (Station 1 to 7)
being CH2.
SD8425 Serial communication Stores the set communication parameter with the SM/SD M,L R O

settings (CH2)

compatible with FX3 Series being CH2.

(Station 1 to 7)
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Device Name Descriptions Dete Available station
No. ction Master | Slave stations
station
(Station
No. 0)
SD8439 Serial communication Store the communication function of the serial M,L O O
operation mode (CH2) communication operation with the SM/SD compatible with (Station 1 to 7)
FX3 Series in CH2.
SD8201 Present link scan time Current value of the network cycle time M,L O @)
(Station 1 to 7)
SD8202 Maximum link scan time Maximum value of the network cycle time M,L O @)
(Station 1 to 7)
SD8203 Number of communication Number of data transfer sequence errors occurred in the L X @]
error at master station master station. (Station 1 to 7)
SD8204 Number of communication Number of data transfer sequence errors occurred in other M,L O O
error at slave station 1 slave station. (Except station 1)
SD8205 Number of communication However, data seguence errors that occurred in the local 1)
error at slave station 2 station (slave station) cannot be detected. (Except station 2)
SD8206 Number of communication O
error at slave station 3 (Except station 3)
SD8207 Number of communication O
error at slave station 4 (Except station 4)
SD8208 Number of communication O
error at slave station 5 (Except station 5)
SD8209 Number of communication O
error at slave station 6 (Except station 6)
SD8210 Number of communication O
error at slave station 7 (Except station 7)
SD8211 Code of communication error | Stores the error code for the master station. L X O
at master station (Station 1 to 7)
SD8212 Data transmission error code | Stores the data transfer error code occurred in other slave M,L O @)
(slave station 1) station. (Except station 1)
SD8213 Data transmission error code Hovyever, data set.quence errors that occurred in the local 0
(slave station 2) station (slave station) cannot be detected. (Except station 2)
SD8214 Data transmission error code O
(slave station 3) (Except station 3)
SD8215 Data transmission error code O
(slave station 4) (Except station 4)
SD8216 Data transmission error code O
(slave station 5) (Except station 5)
SD8217 Data transmission error code O
(slave station 6) (Except station 6)
SD8218 Data transmission error code O
(slave station 7) (Except station 7)
R: Read only, M: Master station (station number 0), L: Slave station (station number 1 to 7)
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Details of related devices

Turns ON when an error occurs in serial communication. These flags are for check of the serial communication error.

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Turns ON when an error occurs in serial R
communication.

R: Read only
After the devices above turns ON, the error code is stored in the compatible devices below.

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.

|

Do not turn ON or OFF with program or engineering tool.
Serial communication error does not turn OFF even if the communication comes back to normal. The devices turn OFF when
power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.

Turns ON when a data transfer sequence error occurs in the master station or slave station.

FX5 only SM9040 SM9041 SM9042 SM9043 SM9044 SM9045 SM9046 SM9047
FX3 Series compatible SM8183 SM8184 SM8185 SM8186 SM8187 SM8188 SM8189 SM8190
R: Read only

After the devices above turn ON, the error code is stored in the corresponding devices below (data transfer sequence error).

FX5 only SD9061 SD9062 SD9063 SD9064 SD9065 SD9066 SD9067 SD9068
FX3 Series compatible SD8211 SD8212 SD8213 SD8214 SD8215 SD8216 SD8217 SD8218

|

Data transfer sequence errors in a station itself cannot be detected.
Do not turn ON with program or engineering tool.
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Turns ON the data send operation with the master station and also the other slave stations.

SM9056 SM8191 ON: Data transfer sequence processing R
OFF: Data transfer sequence is stopped

R: Read only

- Precautons

Do not turn ON with program or engineering tool.

Stores the error code for the serial communication (I~ Page 36).

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Stores the error code when the serial communication R
error occurs.

R: Read only

Do not change the value with program or engineering tool.

Serial communication errors are not cleared even after communication has recovered its normal status.

Cleared the devices when power is turned OFF—>ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.

Stores the set communication parameter in the communication settings.

SD8502 SD8512 SD8522 SD8532 SD8405 SD8425 Stores the setting of the communication parameter. R

R: Read only
The description of the communication parameter is as follows.

b0 Data length 7 bits —
b1 Parity bit b2,b1

b2 (1,1): Even

b3 Stop bit 1 bit —
b4 Baud rate b7, b6, b5, b4

b5 (1,0,1,0): 38400 bps

b6

b7

b12 H/W type RS-485

- Precautions

Do not change the value with program or engineering tool.
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Station number settings status

Stores the set station number in the communication settings (==~ Page 23). This device is for checking the setting status of
station number of the local station.

FX5 only FX3 Series compatible Descriptions R/W

SD9040 SD8173 0: Master station R
1 to 7: Slave station

R: Read only

» Master station

Reflects the parameter setting value on each device.
 Slave stations

Reflects the master station setting value on each device.

Precautions

Do not change the value with program or engineering tool.

Station number settings SD latch setting valid information

Turns ON when SD latch setting is set for the station number settings in the communication settings (<5~ Page 23).

FX5 only Descriptions R/W
SM9080 ON: Station number settings is latched R
OFF: Station number settings is not latched
R: Read only
Precautions

Do not change the value with program or engineering tool.

Station number settings

Stores the set station number in the communication settings (=5~ Page 23). The stored value is the same as station number
settings status (SD9040, SD8173). When the latch setting is set, the station number can be changed with the program.

FX5 only Descriptions R/W

SD9080 0: Master station R
1 to 7: Slave station

R: Read only

*1  When the latch setting is set, read/write is possible.
* Master station

The parameter setting value is reflected also to the station number settings status (SD9040, SD8173).

+ Slave stations

The parameter setting value is reflected also to the station number settings status (SD9040, SD8173).

When the latch setting is set to SD9080, value can be changed with a program or an engineering tool. The values can be
changed by powering OFF—ON or reset.

Precautions

When the latch setting is not set, do not change the value with program or engineering tool.
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Number of slave stations setting status

Stores the set number of slave stations in the communication settings. Use this device to check the number of slave stations

set in the master station.

FX5 only FX3 Series compatible Descriptions R/W
SD9041 SD8174 1t07 R
R: Read only

* Master station

Reflects the parameter setting value on each device.

« Slave stations

Reflects the master station setting value on each device.

Precautions

Do not change the value with program or engineering tool.

Number of slave stations setting SD latch setting valid information
Turns ON when SD latch setting is set for the total number of local station settings in the communication settings (==~ Page
23).

FX5 only Descriptions R/W

SM9081 ON: Number of slave stations settings is latched R
OFF: Number of slave stations settings is not latched

R: Read only

Precautions

Do not change the value with program or engineering tool.

Number of slave stations setting
Stores the set number of slave stations in the serial communication settings (==~ Page 23). The stored value is the same as
number of slave stations setting status (SD9041, SD8174). When there is latch setting, it is possible to change the number of

slave stations from the program.

FX5 only Descriptions R/W
SD9081 1t07 R
R: Read only

*1  With latch settings: Read/write
No latch settings: Read only
» Master station

The parameter setting value is reflected also to the number of slave stations setting status. (SD9041, SD8174).

When SD9081 latch setting is set, it is possible to change the setting value by a program or engineering tool and shutdown
OFF—ON or reset.

« Slave stations

After the communication is started, reflects the master station setting value on each device.

Precautions

When the latch setting is not set, do not change the value with program or engineering tool.
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Refresh range setting status

Stores the set refresh range in the communication settings (==~ Page 23). Use this device to check the refresh range set in
the master station.

FX5 only FX3 Series compatible Descriptions R/W
SD9082 SD8175 0: pattern 0 R

1: pattern 1

2: pattern 2
R: Read only

» Master station

Reflects the parameter setting value on each device.

+ Slave stations

After the communication is started, reflects the master station setting value on each device.

Precautions

Do not change the value with program or engineering tool.

Number of retries times setting

Stores the set number of retries in the communication settings (I=5~ Page 23). Stores the setting value of the number of

retries.
FX5 only Descriptions R/W
SD9083 0 to 10 (time) R
R: Read only

* Master station

Reflects the parameter setting value on each device.

+ Slave stations

After the communication is started, reflects the master station setting value on each device.

Precautions

Do not change the value with program or engineering tool.

Monitoring time setting

Stores the set monitoring time in the communication settings ([~ Page 23).

FX5 only FX3 Series compatible Descriptions R/W
SD9084 SD8180 50 to 2550 (ms) R
R: Read only

* Master station

Reflects the parameter setting value on each device.

« Slave stations

After the communication is started, reflects the master station setting value on each device.

Precautions

Do not change the value with program or engineering tool.
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Present link scan time

This device stores the current value of the network cycle in the N:N Network.

FX5 only FX3 Series compatible Descriptions R/W
SD9043 SD8201 0 to 32767 (x10 ms) R
R: Read only

Precautions

Do not change the value with program or engineering tool.

Maximum link scan time

This device stores the maximum value of the network cycle in the N:N Network.

FX5 only FX3 Series compatible Descriptions R/W
SD9044 SD8202 0 to 32767 (x10 ms) R
R: Read only

Precautions

Do not change the value with program or engineering tool.

Data transfer sequence error count

These devices store the number of data transfer sequence errors that occurred in the master station and slave stations.

Station number Master Slave stations R/IW
station
Station Station Station Station Station Station Station Station
No. 0 No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7

FX5 only SD9045 SD9046 SD9047 SD9048 SD9049 SD9050 SD9051 SD9052 R

FX3 Series compatible SD8203 SD8204 SD8205 SD8206 SD8207 SD8208 SD8209 SD8210

R: Read only

Precautions

Data transfer sequence errors in a station itself cannot be detected.

Do not change the value with program or engineering tool.

Data transfer sequence error count does not turn OFF even if the communication comes back to normal. The devices turn
OFF when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.

2 N:N NETWORK
2.9 Related Devices 47



48

These devices store the error code (=5~ Page 36) of the master station or the slave stations.

FX5 only

SD9061

SD9062

SD9063

SD9064

SD9065

SD9066

SD9067

SD9068

FX3 Series compatible

SD8211

SD8212

SD8213

SD8214

SD8215

SD8216

SD8217

SD8218

R: Read only

|

Data transfer sequence errors in a station itself cannot be detected.

Do not change the value with program or engineering tool.

Data transmission error code does not turn OFF even if the communication comes back to normal. The devices turn OFF
when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.

Stores the communication function code that serial communication is being used.

SD8503 SD8513 SD8523

SD8533

SD8419

SD8439

0: MELSOFT Connection or MC protocol

3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support

Other than above: Not used

R: Read only

|

Do not change the value with program or engineering tool.
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3 PARALLEL LINK FUNCTION

This chapter explains parallel link.

3.1  Function Outline

The parallel link function is designed to connect two FX5 PLCs and mutually link the devices.

» The link mode can be selected from two modes, normal parallel link and high-speed parallel link modes, depending on the

number of devices to be linked and link time.
+ Data link is automatically updated between two FX5 PLCs.
» The total extension distance is 1200 m maximum. (only when the FX5-485ADP is used in the configuration)
» The head device number can be set for each of the internal relay (M) and data register (D) for link.

2 units
1200 m (50 m when the built-in RS-485 port or FX5-485-BD is used)

¥y
Y

FX5 PLC FX5 PLC
Master station Linked station
Built-in Built-in
RS-485 port RS-485 port

Normal parallel link mode

Bit devices Bit devices

(Device number: M800) Transfer direction (Device number: M800)
M800 to M899 e M800 to M899
M900 to M999 < M900 to M999

[ 2 4

Word devices Word devices

(Device number: D490) (Device number: D490)
D490 to D499 e D490 to D499
D500 to D509 <« D500 to D509

oV

| High-speed parallel link mode |

Word devices Word devices
(Device number: D490) Transfer direction (Device number: D490)
D490, D491 e » D490, D491
D500, D501 < e D500, D501

The device numbers for link are defaults.
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3.2 Procedure before Operation

The flow chart below shows the procedures from parallel link function setting to data link:

1. Check communication specifications
For the communication specifications, link specifications, link time, link device numbers and number of link points, refer to
[=5~ Page 52 Specifications.

2. System configuration and selection

For the system configuration and selection of communication devices, refer to [~ Page 50 System Configuration.
3. Wiring

For the wiring with twisted pair cables and wiring examples, refer to [==~ Page 54 Wiring.

4. Communication sc—:tting*1
For the communication settings of communication devices, refer to [<5~ Page 57 Communication Setting.

5. Program creation
For the communication test program, master station program and linked station program, refer to ==~ Page 59 Programming.

*1  For details on operating procedures of GX Works3, refer to the manual below.
LT1GX Works3 Operating Manual

3.3  System Configuration

This section outlines the system configuration required to use the parallel link function.

In the parallel link, only one channel is available to use for one CPU module.

FX5UJ CPU module

The parallel link function can be used in the FX5UJ CPU module by using the communication board and communication
adapter.

Communication channel assignments are fixed regardless of the system configuration.
The combinations which can be configured are shown below.

[Configuration example 1] [Configuration example 2]

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1 i ¢7 CH3: Communication adapter-1

P | :

% I i

[NISININIS) :
@ll ll
! g b ]
CH2: Communication board
Serial port | Important points in selection Overall distance
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
installation space requirements.
Communication adapter | FX5-485ADP | CH3, CH4™M Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module

The parallel link function can be used in the FX5U CPU module by using the built-in RS-485 port, communication board, and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1

CH1: Built-in RS-485 port

CH2: Communication board

Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
installation space requirements.
Communication adapter | FX5-485ADP | CH3, CH4™" Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

FX5UC CPU module

The parallel link function can be used in the FX5UC CPU module by using the built-in RS-485 port and communication

adapter.

Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1
A

CH1: Built-in RS-485 port

Serial port | Important points in selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.
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3.4 Specifications

This section describes the communication specifications and performance of the parallel link function.

Communication specifications

The parallel link function is executed according to the communication specifications (fixed) shown in the table below.

Specification items such as baud rate cannot be changed.

Item

Specifications Remarks

Number of connectable units

Maximum of 2 (1: 1) —

Transmission standard

RS-485 standard —

Maximum overall distance

When only FX5-485ADP is used in the When the built-in RS-485 port or FX5-485-BD is
configuration: 1200 m or less connected: 50 m or less
Other than the above configuration: 50 m or less

Protocol Type

Parallel link —

Control procedure

Communication method

Half-duplex, bi-directional communication —

Baud rate 115200 bps —
Character Start bit 1 bit —
format Data length 7 bit —

Parity bit Even —

Stop bit 1 bit —
Header Fixed —
Terminator Fixed —
Control line — —
Sum check Fixed —

Link specifications

Link time

The link time is the cycle time for updating of link device.

The link time varies depending on the link mode as shown in the table below.

Link mode

Time

Normal parallel link mode

15 ms + operation cycle of master station (ms) + operation cycle of linked
station (ms)

High-speed parallel link mode

5 ms + operation cycle of master station (ms) + operation cycle of linked
station (ms)
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Link device number and number of link points

The devices to be occupied are assigned according to the head number of the link device set by GX Works3. Also the link
mode is specified by GX Works3. (==~ Page 57 Communication Setting)

Mode

Normal parallel link mode

High-speed parallel link mode

Internal relay (M)

Data register (D)

Internal relay (M)

Data register (D)

Station number

100 in each station

10 in each station

0 points

2 in each station

Master station For M (y1) to M (y1 + 99) D (x1)to D (x1 +9) — D (x1), D (x1 +1)
sending
For M (y1 +100) to M (y1 + 199) | D (x1 + 10) to D (x1 + 19) — D (x1 +10), D (x1 +11)
receiving

Linked station For M (y2) to M (y2 + 99) D (x2) to D (x2 +9) — D (x2), D (x2 +1)
receiving
For M (y2 + 100) to M (y1 + 199) | D (x2 + 10) to D (x2 + 19) — D (x2 +10), D (x2 +11)
sending

x1: [Master station] Link device head number of data register (D)
x2: [Linked station] Link device head number of data register (D)

y1: [Master station] Link device head number of internal relay (M)
y2: [Linked station] Link device head number of internal relay (M)

ENormal parallel link mode

FX5PLC

(Master station)

M (y1) to M (y1+99)

M (y1+100) to M (y1+199)

Automatically updated

A

M (y2) to M (y2+99)

A

M (y2+100) to M (y2+199)

D (x1) to D (x1+9)

D

(x1+10) to D (x1+19)

Automatically updated

A

D (x2) to D (x2+9)

A

EHigh-speed parallel link mode

FX5PLC

(Master station)

D (x2+10) to D (x2+19)

FX5 PLC
(Linked station)

D (x1), (x1+1)

Automatically updated

A

D (x2), (x2+1)

D (x1+10), (x1+11)

A

Precautions

D (x2+10), (x2+11)

FX5 PLC
(Linked station)

When creating a program, do not change the information in devices used by other stations. If such information is changed, the

other stations will not operate normally.
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3.5 Wiring

This section explains about the wiring.

Wiring procedure

1. Preparing for wiring

Prepare cables required for wiring. (=5~ Page 54 Cable)

2. Turn OFF the PLC power

Before wiring, make sure that the PLC power is OFF.

3. Wire the communication equipment

Connect the RS-485 communication equipment. (I=5~ Page 56 Connection diagram)

Cable

Select cables using the procedure described below.

Twisted pair cable

Use shielded twisted pair cables for connecting RS-485 communication equipment.

The specifications of the cables used in wiring are shown.

BRS-485 cable specifications

Items

Descriptions

Cable type

Shielded cable

Number of pairs

2p, 3p

Conductor resistance (20°C)

88.0 Q/km or less

Insulation resistance

10000 MQ-km or more

Voltage resistance

500 V DC, 1 minute

Electrostatic capacitance (1 kHz)

60 nF/km or less as an average

Characteristic impedance (100 kHz)

110+£10Q

ECable structural drawing (reference)

Pair
Shield

Example of two-pair cable structural drawing
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Connecting cables

The table below shows applicable cables and tightening torques.

Number of Wire size Tightening torque
wires Solid wire, Stranded wire | Wire ferrule with
connected insulation sleeve
per terminal

FX5U CPU module built-in RS-485 port One wire 0.2 to 0.5 mm? (AWG24 to 20) 0.2 to 0.5 mm? (AWG24 to 20) 0.22t0 0.25 N-m
Two wires 0.2 mm? (AWG24) —

FX5UC CPU module built-in RS-485 port | One wire 0.3 to 0.5 mm? (AWG22 to 20) 0.3 to 0.5 mm?2 (AWG22 to 20)

Ei:::::fDDP Two wires 0.3 mm? (AWG22) —

Precautions

Do not tighten terminal screws exceeding the specified torque range. Failure to do so may cause equipment failures or

malfunctions.

HWire end treatment

With regard to the cable end treatment, use a stranded cable or solid cable as is, or use a wire ferrule with insulating sleeve.

* When using a stranded cable or solid cable as is

- Twist the end of stranded wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

Dimensions of the cable end

FX5U CPU module built-in RS-485 port

485ADP

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-

|

5 mm

|

9 mm

* When using a wire ferrule with insulation sleeve

Because it is difficult to insert a cable into an insulating sleeve depending on the thickness of the cable sheath, select the

proper cable according to the outline drawing.

FX5U CPU module built-in RS-485 port

485ADP

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-

Contact area
(crimp area)

Insulating sleeve

1O

Insulating sleeve

¥

Contact area
(crimp area)

6 mm
2to2.5mm 10.5to 12 mm 2.6 mm 14 mm
<Reference>
Manufacturer Model name Crimping tool
FX5U CPU module built-in RS-485 port PHOENIX CONTACT GmbH & Co. KG Al 0.5-6 WH CRIMPFOX 6
FX5UC CPU module built-in RS-485 port Al 0.5-8 WH CRIMPFOX 6T-F
FX5-485-BD
FX5-485ADP
* Tool

For tightening the terminal, use a commercially available small screwdriver with straight tip that is not widened toward

the end as shown below.
HPrecautions

If the diameter of the screwdriver tip is too small, the required tightening torque cannot be achieved. To achieve the
appropriate tightening torque shown in the previous page, use the following screwdriver or its equivalent (grip

diameter: approximately 25 mm).

With straight tip
%

0.4 mm 2.5mm
e e

<Reference>
Manufacturer Model name
PHOENIX CONTACT GmbH & Co. KG SZS0.4%25
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Termination resistor setting

Make sure to provide a termination resistor at both ends of the wire.

The built-in RS-485 port, FX5-485-BD and FX5-485ADP have a built-in termination resistor.
Set the termination resistor selector switch as below.

Wiring Termination resistor selector switch

Two-pair wiring 330 Q

One-pair wiring 110Q

HFX5U CPU module built-in RS-485 port HFX5UC CPU module built-in RS-485 port

13300 Termination

_ resistor selector
/ switch

<«OPEN

Termination
= resistor selector
i .
4al switch

o

¥110Q

HFX5-485-BD HFX5-485ADP

Termination
| — resistor
selector switch

« A ->
110Q OPEN 330Q

Termination
resistor selector
OPEN » switch

©

i
o@D
ohees”

Connection diagram

BOne-pair wiring HTwo-pair wiring

Built-in RS-485 port Built-in RS-485 port Built-in RS-485 port Built-in RS-485 port
FX5-485-BD FX5-485-BD FX5-485-BD FX5-485-BD
FX5-485ADP FX5-485ADP FX5-485ADP FX5-485ADP

SDA SDA SDA SDA
(TXD+) (TXD+) " (TXD+) (TXD+) j*3
SDB .y | o1 | sDB SDB SDB
(TXD-) (TXD-) (TXD-) (TXD-)
RDA | L] roa RDA RDA
L[] Leos LI RxD4) | 7., 5[] LRXDH) RXD4) [ 7.,
RDB RDB RDB RDB
(RXD-) (RXD-) (RXD-) | (RXD-)
SG - SG SG L / SG

Class-D grounding *1 Class-D grounding ™

*1 Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.
*2 Set the termination resistor selector switch to 110 Q
*3 Set the termination resistor selector switch to 330 Q
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Grounding

Grounding should be performed as stated below.
» Perform D class grounding. (Grounding resistance: 100 Q or less)

+ Independent grounding should be performed for best results.
When independent grounding can not be performed, perform "shared grounding" as shown in the following figure.
For details, refer to User's Manual (Hardware) of the CPU module used.

Other Other Other
PLC equipment PLC equipment PLC equipment
Independent grounding Shared grounding Common grounding
(Best condition) (Good condition) (Not allowed)

» The grounding wire size should be AWG 14 (2 mm2) or larger.
« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

3.6 Communication Setting

For the FX5 communication settings of this function, parameters are set using GX Works3. For details about GX Works3, refer
to LI1GX Works3 Operating Manual.
Setting of parameter differs according to the module used. The procedure for each module is as follows.

Built-in RS-485 port (CH1)
O Navigation Window = Parameter = FX5UCPU= Module Parameter => 485 Serial Port

Window
The following screen will be displayed if [Parallel Link] is set for the communication protocol type.
EBasic Settings
Item Setting

El Conmmsmication Protoced Type  1Set communication protocol type.
Communication Protocol Type  Parallzl Link

HFixed Setting

Item Setting
=) Statiow Scffng Set the host station.

Station Setting Master
= Link Mode Set the link mode.
Link. Mode Mormal

= Error Judement Time  Set the error judeement time.
Error Judgment Time 500 ms

HLink Device

Item Setting
[= Limk Bevice Brt Set the start device number of the bit device for linkine.
Device Ma00
=l Link Device Word  Set the start device number of the word device for lnkmne.
Device D440
ESM/SD Setting
Ttem Setting
) Lt St
Station Setting Do Mot Latch
Lirk. Mode Do Mot Latch
Error Judgment Time Do Mot Latch

[=| FX3Series Compatbility  Set the SM/SD device compatible with the FX3 series.
SMASD for Compatibility  Disable
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Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter = Extended Board

Window.

The following screen will be displayed if [FX5-485-BD] is set for the extended board and [Parallel link] is set for the
communication protocol type. Fixed setting and SM/SD setting are the same as in the case of built-in RS-485 port (CH1).

HEBasic Settings

Ttem
(=) Exparrsion Board
Expansion Board
=l Communication Protocol Type
Communication Protocol Type

Fx5-485-BD
Setcommunication protocol type.
FParallzl Link

Setting

Set the expansion board type.

Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module

Parameter

Window.

Each setting screen is the same as in the case of built-in RS-485 port (CH1).

Parameter setting details

Set the following items for the serial ports that use the parallel link. However, only one channel can be set to the parallel link.

Items Setting value Reference
section
Basic Settings Extended Board"" When using this function, select [FX5-485-BD]. —
Communication Protocol Type When using this function, select [Parallel link].
Fixed Setting Station Setting 0: Master Page 52
1: Linked station
Link Mode 0: Normal
1: High-speed
Error Judgment Time 10 to 32767 (ms) —
Link Device Link Device Bit FX5UJ CPU module: MO to M7480 Page 52
FX5U/FX5UC CPU module: MO to M32568
Link Device Word Link Mode = Normal: DO to 7980
Link Mode = High-speed: DO to 7988
SM/SD Setting FX3 Series Compatibility ‘ SM/SD for Compatibility | Disable/CH1/CH2 Page 59

*1  Only in the case of communication board (CH2).
Setting is not required (fixed value) for the items below.

Items Descriptions
Start bit 1 bit

Data length 7 bit

Parity Even

Stop bit 1 bit

Baud rate 115200bps
Header Not Added
Terminator Not Added
Control Mode None

Sum Check Not Added

Control procedure

Form 1 (CR and LF are not added)
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FX3 Series-compatible SM/SD
When using the FX3 Series compatible SM/SD storage area, set to use special devices for either the FX3 Series CH1 or CH2.

FX3 Series compatible devices corresponding to the specified channel can be used.
For details, refer to the following.
[~ Page 66 Related devices

3.7 Programming

This section explains how to set the parallel link and how to create programs.

There are two parallel link modes, normal parallel link mode and high-speed parallel link mode.
The modes vary in applicable devices and number of link points.
When connecting FX5 PLCs through the parallel link, set the master and linked stations in the same link mode.

Communication Settings

Serial communication setting are as follows. (=5~ Page 57 Communication Setting)

Items Setting
Master station ‘ Linked station
Communication Protocol Type Parallel link
Fixed Setting Station Setting Master | Linked station
Link Mode Normal
Error Judgment Time 500 500
Link Device Link Device Bit M4000 M6000
Link Device Word D990 D1990

Contents of related devices

The devices used in the program are shown below. (1=~ Page 66 Related devices)

Devices for setting parallel link

These devices are used for determining errors in the parallel link. Use these devices to output the link errors or use them in

interlock sequence programs.

Device No. Name Descriptions
SM9090 Parallel link operation ON during parallel link operation.
SM8500™"! Serial communication error Turns ON when an error occurs in serial communication.

*1 Use the serial communication error (SM8500, SM8510, SM8520 or SM8530) corresponding to each channel executing the parallel link.
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Link Device

HMDevice for master station

» Sending device

Device for sending information from master station to linked station

Device No.

Number of link
points

Descriptions

HIn the case of normal parallel link mode

Internal relay M4000 to M4099 100 points The status of the master station device is automatically updated to the linked
Word devices D990 to D9I9Y 10 points station device.

HIn the case of high-speed parallel link mode

Word devices D990, D991 2 points The status of the master station device is automatically updated to the linked

station device.

* Receiving device

Device for transferring information from linked station to master station. Do not change this device information at the master

station. If such information is changed, the other station will not operate normally.

Device No.

Number of link
points

Descriptions

HIn the case of normal parallel link mode

Internal relay M4100 to M4199 100 points The status of the linked station device is received and automatically updated
Word devices D1000 to D1009 10 points to the master station device.

Hlin the case of high-speed parallel link mode

Word devices D1000, D1001 2 points The status of the linked station device is received and automatically updated

to the master station device.

EDevice for linked station

» Sending device

Device for sending information from linked station to master station

Device No.

Number of link
points

Descriptions

HIn the case of normal parallel link mode

Internal relay M6100 to M6199 100 points The status of linked station device is automatically updated to the master
Word devices D2000 to D2009 10 points station device.

HIn the case of high-speed parallel link mode

Word devices D2000, D2001 2 points The status of linked station device is automatically updated to the master

station device.

* Receiving device

Device for transferring information from master station to linked station. Do not change this device information at the linked

station. If such information is changed, the other station will not operate normally.

Device No.

Number of link
points

Descriptions

HIn the case of normal parallel link mode

Internal relay M6000 to M6099 100 points The status of the master station device is received and automatically updated
Word devices D1990 to D1999 10 points o the linked station device.

Hlin the case of high-speed parallel link mode

Word devices D1990, D1991 2 points The status of the master station device is received and automatically updated

to the linked station device.
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Communication test

It is recommended to wire the master and linked stations, perform communication settings, and then execute the

communication test using the following procedure to confirm proper operation.
Communication test program is not required during operation.

Communication test process

1. Atter writing the communication configuration of the master and linked stations and the program, turn OFF—ON or reset

the power supply to the FX5 PLC.

2. Check if the SD and RD LEDs of the used channel are flashing. If the LEDs are OFF, refer to troubleshooting. (==~ Page
64)

3. Operate the PLC inputs (X0 to X3) of the master station, and check that the outputs (YO to Y3) of the linked station turn
ON.

4. Operate the PLC inputs (X0 to X3) of the linked station, and check that the outputs (YO to Y3) of the master station turn
ON.

Test program for communication (master station)

RUN monitor
SM400

I I MOV K1X0 |K1M4000

MOV |K1M4100| K1YO

END

Test program for communication (linked station)

RUN monitor
SM400

| ] MOV | K1X0 |K1M6100

MOV [K1M6000| K1YO0

END
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Creation of programs for master station

Parallel link
operation
SM9090

Create programs for the master station.

4

Y10

Program for indicating link errors

When the parallel link of the master/linked station is
suspended or a setting error occurs, Y10 is set to
ON.

RUN monitor
SM400
|

MOV

K1X0

Link

device

Program for writing link devices
(master station — linked station)

The information from X0 to X3 is written to the link
device.

= In the case of normal parallel link mode:

Coy

K100

MOV

Co

Link

device

M4000 to M4099 ("K1M4000" etc.)
= In the case of high-speed parallel link mode:
D990, D991

The current value of CO is written to the link device.

= In the case of normal parallel link mode:
D990 to D999

= In the case of high-speed parallel link mode:
D990, D991

RUN monitor
SM400

MOV

Link
device

K1YO0

Program for reading link devices
(linked station — master station)

The information from the link device is output to YO
to Y3.
= In the case of normal parallel link mode:

M4100 to 4199 ("K1M4100" etc.)

MOV

Link
device

D10

= In the case of high-speed parallel link mode:
D1000, D1001

The current value of the link device is read to
D10, and set to the setting value of C1.
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= In the case of normal parallel link mode:
D1000 to D1009

= In the case of high-speed parallel link mode:
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Creation of programs for linked station

Create programs for the linked station.

Parallel link
operation
SM;OQO Y10 Program for indicating link errors

I

When the parallel link of the master/linked station is

suspended or a setting error occurs, Y10 is set to

ON.

Program for writing link devices

RUN monitor (linked station —> master station)
SM400 - ) . ) ) )
I I MOV KAXO0 dL|r!k The_ information from X0 to X3 is written to the link
evice device.
= In the case of normal parallel link mode:
M6100 to M6199 ("K1M6100" etc.)
X10 » In the case of high-speed parallel link mode:
'} @— D2000, D2001
K100
MOV co Lin_k The current value of CO is written to the link device.
device = In the case of normal parallel link mode:

D2000 to D2009
= In the case of high-speed parallel link mode:
D2000, D2001

] Program for reading link devices
RUN monitor (master station — linked station)
SM400

|1 Link The information from the link device is output to YO
I MOV device K1Y0 to Y3. P
= In the case of normal parallel link mode:
M6000 to M6099 ("K1M6000" etc.)
= In the case of high-speed parallel link mode:
D1990, D1991
Link
Mov device D10 The current value of the link device is read to

D10, and set to the setting value of C1.
= In the case of normal parallel link mode:

n D1990 to D1999
1 @ = In the case of high-speed parallel link mode:
D1990, D1991

D10

Cautions on program creation

» Do not change the contents of link devices at other stations. When a link error occurs, the link device information is held in

the status just before occurrence of the link error. Create program to operate safely.
« Link device update in the parallel link is asynchronous to operations of the sequence program. The link devices are not
updated in the middle of ladder operation.
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3.8  Troubleshooting

This section explains troubleshooting.

Checking communication status based on LED indication

Check the status of the LED indications of [RD] and [SD] on the CPU module or the communication board/communication

adapter.
LED status Operation status
RD SD
On On The data is being sent or received.
On Off The data is received, but is not sent.
Off On The data is being sent, but is not received.
Off Off The data is not being sent or received.

While parallel link is executed normally, both LEDs flash brightly.
If the LEDs are not flashing, check the wiring or the master or linked station setting.

Checking installation and wiring

+ Connection status
The communication cannot be operated if the CPU module and the communication board/communication adapter are not

connected correctly.
For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring
Verify that all communication equipment is correctly wired. (=5~ Page 54 Wiring)

Checking sequence program

When the channel number that uses parallel link is specified in the instructions to be used in the inverter communication, non-
protocol communication or predefined protocol support function, some error may occur. ([~ Page 267 Combined Use of

Serial Communication)

Checking the communication settings

Verify that the protocol type is "parallel link." When the protocol type is not "parallel link," communication will not function
correctly. (<5~ Page 57 Communication Setting)
After changing any communication setting, make sure to turn the CPU module power from OFF—ON, or reset.
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Checking absence/presence of errors

Confirm whether an error has not occurred in the PLCs at the master or linked station. To confirm, check the following flags.

"Parallel link operation” flag is ON while the parallel link is running. Verify that the device specified in the table below is ON.

SM9090 SM8072 Parallel link operation ON: In normal running state

OFF: In stopped state

HError flags

If a communication error occurs in the parallel link, the serial communication error flag turns ON.
Verify that the device specified in the table below is ON.

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial
communication.

HMError code
When the serial communication error flag turns ON, the error code is stored in the device specified in the table below.

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error Stores the error code when a serial

code communication error occurs.

The error codes (hexadecimal) stored in the devices for error code are as follows. When an error occurs, check the following

error codes.

2220H Parameter not detected Write the project again.
2221H Parameter error Correct the setting value of the parameter and write the project

again.
7001H Communication CH parameter setting duplication error Confirm whether the serial port is not used for other

communication. ([==~ Page 64)
7010H Parity error, overrun error or framing error Check the wiring. (I==~ Page 54)
7812H Parallel link character error
7813H Parallel link sum error
7814H Parallel link format error
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3.9

Related devices

This section describes the special relay/special register functions used in the parallel link function.

Point ;>

Available communication channels vary depending on the CPU module and system configuration.

For communication channels, refer to [~ Page 50 System Configuration.

"FX3 Series compatible" devices operate only on the communication channel specified in the compatible SM/

SD for communication settings.
For compatible SM/SD, refer to [==~ Page 57 Communication Setting.

List of related devices

Special relays

BFX5 dedicated
Device No. Name Descriptions Detect | RIW
CH1 CH2 CH3 CH4 L
SM8500 | SM8510 | SM8520 | SM8530 | Serial communication error Turns ON when an error occurs in serial communication. | M, L
SM9090 Parallel link operation ON during parallel link operation. M, L
R: Read only, M: Master station, L: Linked station
BFX3 Series compatible
Device No. Name Descriptions Detect | RIW
CH1 CH2 L
SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial communication. M, L
SM8072 Parallel link operation ON during parallel link operation. M, L
R: Read only, M: Master station, L: Linked station
Special registers
HFX5 dedicated
Device No. Name Descriptions Detect | RIW
CH1 CH2 CH3 CH4 L
SD8500 SD8510 SD8520 SD8530 Serial communication error Stores the error code when a serial communication error | M, L R
code occurs.
SD8502 SD8512 SD8522 SD8532 Serial communication Stores the communication parameter set in the PLC. M, L R
settings
SD8503 SD8513 SD8523 SD8533 Serial communication Stores status of the current communication being M, L R
operation mode executed.
SD9090 Master station/linked station Stores the property setting value of the master/linked M, L R
setting station.
SD9091 Link mode setting Stores the property setting value of the link mode. M, L R
SD9092 Error determination time Stores the property setting value of the error M, L R
setting determination time.
R: Read only, M: Master station, L: Linked station
BFX3 Series compatible
Device No. Name Descriptions Detect | RIW
CH1 CH2 L
SD8063 SD8438 Serial communication error code | Stores the error code when a serial communication error occurs. | M, L
SD8419 SD8439 Serial communication operation Stores status of the current communication being executed. M, L
mode

R: Read only, M: Master station, L: Linked station
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Details of related devices

Turns ON when an error occurs in serial communication.

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Turns ON when an error occurs in serial R
communication.

R: Read only
After a device above turns ON, the error code is stored in the corresponding device below.

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error Stores the error code when a serial
code communication error occurs.

Do not turn ON or OFF with program or engineering tool.

Serial communication error is not cleared even after communication is restored to normal state. Devices are cleared when
power is turned OFF—ON, STOP—RUN, RESET or SM50 (Error Detection Reset Completion) is turned ON.

Device for confirming whether the parallel link is running

SM9090 SM8072 ON: In normal running state R
OFF: In stopped state

R: Read only

- Precautons

Do not turn ON or OFF with program or engineering tool.

Stores the error code for serial communication (I==~ Page 65).

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Stores the error code when the serial communication R
error occurs.

R: Read only

Do not change the value with program or engineering tool.

Serial communication errors are not cleared even after communication has recovered its normal status. Devices are cleared
when power is turned OFF—ON, STOP—RUN, RESET or SM50 (Error Detection Reset Completion) is turned ON.
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Stores the set communication parameter in the communication settings.

SD8502 SD8512 SD8522 SD8532 SD8405 SD8425 Stores the setting of the communication parameter. R

R: Read only
The description of the communication parameter is as follows.

b0 Data length 7 bits —
b1 Parity bit b2, b1

b2 (1,1): Even

b3 Stop bit 1 bit —
b4 Baud rate b7, b6, b5, b4

b5 (1,1, 0, 1): 115200 bps

b6

b7

b10 Control mode b12, b11, b10

b11 (1,1,1): RS-485 half-duplex, bi-directional (RS-485)
b12

- Precautions

Do not change the value with program or engineering tool.

Stores the communication function code of the serial communication being used.

SD8503 SD8513 SD8523 SD8533 SD8419 SD8439 0: MELSOFT connection or MC protocol R
3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support
Other than above: Not used

R: Read only

- Precautons

Do not change the value with program or engineering tool.

Stores the master/linked station setting value in the serial communication settings.

SD9090 0: Master station R
1: Linked station

R: Read only

- Precautons

Do not change the value with program or engineering tool.
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Link mode setting

Stores the property setting value of the link mode in the serial communication settings.

FX5 dedicated Descriptions R/IW

SD9091 0: Normal parallel link mode R
1: High-speed parallel link mode

R: Read only

Precautions

Do not change the value with program or engineering tool.

Error determination time setting

Stores the error determination time setting value in the serial communication settings.

FX5 dedicated Descriptions R/IW
SD9092 10 to 32767 (ms) R
R: Read only

Precautions

Do not change the value with program or engineering tool.
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4 wmc PrROTOCOL

This chapter explains MC protocol.

4.1

Function Summary

An MC protocol function is a function to access an equipment compatible with MC protocol from a CPU module and
counterpart device equipments (PC or GOT etc.) using serial communication.
In case of a serial port of FX5, communication is possible by MC protocol A-compatible 1C frame and QnA-compatible 3C/4C

frame.

Features

Monitoring of the system is enabled because device of MC protocol compatible equipment can be read by sending an MC
protocol request message, as shown in the following diagram, from external equipment connected by serial communication.
Further, it can even write or reset a MC protocol compatible equipment.

Counterpart

device

Serial

I

100 Reading of the device 100
105 ||« 105 | >

Request message |

Message format of MC protocol CPU module

H

. . I eader hSUb Address Command . . ’

eader

4 MC PROTOCOL
4.1 Function Summary

‘ Bl | Header

Message format of MC protocol |

Sub

header Address

Data

rlll

Sent message



4.2 Procedures before Operation

The flow chart below shows the MC protocol setting procedures up until data link.

1. Check communication specifications
For communication specifications, link specifications, and link time, refer to ==~ Page 73 Specifications.

2. System configuration and selection

For select communication equipment, refer to (==~ Page 71 System Configuration.
3. Wiring

For wiring with twisted pair cable, and wiring example, refer to [~ Page 76 Wiring.

4. Communication settings*1
For communication settings of communication device, refer to [==~ Page 81 Communication Setting.

5. Program creation

*1  For details on operating procedure of GX Works3, refer to the manual below.
[T1GX Works3 Operating Manual

4.3 System Configuration

This section outlines the system configuration required to use the MC protocol.

FX5UJ CPU module

A serial port of up to 2 channels can be connected in the FX5UJ CPU module by using a communication board and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.
The combinations which can be configured are shown below.

[Configuration example 1] [Configuration example 2]

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1 i ¢7 CH3: Communication adapter-1

f 1 ° o | i

.

@

T 1

SS888 :
b y b J
CH2: Communication board
Serial port Important points in selection Overall distance
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 mor less

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module

A serial port of up to 4 channels can be connected in the FX5U CPU module by using the built-in RS-485 port, communication
board, and communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1
A

CH1: Built-in RS-485 port CH2: Communication board

Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 morless

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

FX5UC CPU module

A serial port of up to 3 channels can be connected in the FX5UC CPU module by using the built-in RS-485 port and
communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1
A

L CH1: Built-in RS-485 port
Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™" Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 mor less

*1  Assigned to CH3 or CH4 in order of proximity to CPU module.
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4.4

Specifications

Communication specifications

Communication is executed within the specifications shown in the table below. Set the baud rate, etc. in the parameter

settings of an engineering tool.

Items

Specifications

Remarks

Number of connectable units

16 maximum

Transmission standard

RS-485 or RS-232C standard

Maximum total extension distance

RS-485

* When FX5-485ADP is used: 1200 m or less

* When using built-in RS-485 port or FX5-485-BD: 50m or
less

RS-232C: 15 m or less

Distance varies depending on communication
equipment type.

Protocol type

MC protocol (dedicated protocol) | 4C frame

There are format1/ format4 /formats. 2

3C frame

There are format1/ format4.”

1C frame™

There are format1/ format4."

Control procedure

Communication method

Half-duplex, bidirectional communication

Baud rate 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 or —
115200 bps
Character Start bit 1 bit —
format Data length 7 bits/8 bits When the protocol type is format5, the data
length should be 8 bits.
Parity bit None, odd or even —
Stop bit 1 bit/2 bits —
Header Fixed —
Terminator Fixed —
Control line RS-485: None/ RS-232C: Provided —
Sum check Provided or not provided —

*1  For the FX5U/FX5UC CPU module 1C frame compatible version, refer to ==~ Page 288 Added and Enhanced Functions.
*2 For the message format of each format, refer to LLIMELSEC iQ-F FX5 User's Manual (MELSEC Communication Protocol).

Link specifications

Link time

EData transfer

Data transfer

Data transfer

Interval time

EData transfer time

R: Number of read data points, W: Number of written data points, T: Time to send or receive one character, V: Interval time, S: Max Scan Time of PLC, D:

Message waiting time

(1) 1C Frame

Time to read continuous word devices (data registers etc.) in one station (ms)
=21 +4xR?) x T (ms) +V + S (SD8012) x 3 + D

Time to write continuous word devices (data registers etc.) in one station (ms)
=20 + 4 x W?2) x T (ms) +V + S (SD8012) + D

*1 This is the number of characters when format1 is used and the sum check is not provided.

*2 The number of points is counted in 1-word units.
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(2) 3C Frame
Time to read continuous word devices (data registers etc.) in one station (ms)
=433+ 4 xR4) x T (ms) +V + S (SD524) x 3 + D
Time to write continuous word devices (data registers etc.) in one station (ms)
=428 + 4 x W4 x T (ms) +V + S (SD524) x 3+ D
*3 This is the number of characters when format1 is used and the sum check is not provided at the time of execution of batch read/write
command.
When format4 is used, add "4" to this value.
Further, when the sum check is provided, add "4" to this value also.
Further, when specifying an extension, add "+7" to this value also.
*4  The number of points is counted in 1-word units.
(3) 4C Frame: In case of ASCII code (When format1 to format4 are used)
Time to read continuous word devices (data registers etc.) in one station (ms)
=(49"° + 4 x R®) x T (ms) + V + S (SD524) x3 + D
Time to write continuous word devices (data registers etc.) in one station (ms)
=(485 + 4 x W) x T (ms) + V + S (SD524) x3 + D
*5 This is the number of characters when format1 is used and the sum check is not provided at the time of execution of batch read/write
command.
When format4 is used, add "4" to this value.
Further, when the sum check is provided, add "4" to this value also.
Further, when specifying an extension, add "+7" to this value also.
*6 The number of points is counted in 1-word units.
(4) 4C Frame: In case of binary code (When format5 is used)
Time to read continuous word devices (data registers etc.) in one station (ms)
=427 + 4 x R®) x T (ms) + V + S (SD524) x 3 + D
Time to write continuous word devices (data registers etc.) in one station (ms)
=(407 +4 x W8 x T (ms) +V + S (SD524) x 3 + D
*7 This is the number of characters when format5 is used and the sum check is not provided at the time of execution of batch read/write
command.
Further, when the sum check is provided, add "4" to this value also.
Further, when specifying an extension, add "+7" to this value also.

When "10H" exists in the data area, since DLE "10H" is added just before "10H", add “+ "10H numeral”.
*8 The number of points is counted in 1-word units.
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HTime to send or receive one character
The table below shows the time required to send or receive one character when the start bit is 1-bit, the data length is 7-bit,
the parity is 1-bit, and the stop bit is 1-bit (total 10-bits).

Transmission speed (baud rate) (bps) Time to send or receive 1 character (ms)
300 33.34
600 16.67
1200 8.34
2400 417
4800 2.08
9600 1.04
19200 0.52
38400 0.26
57600 0.17
115200 0.08

The tables below show the data transfer times depending on the number of continuously read or written word devices at
transmission speeds of 9600 bps and 19200 bps when the message waiting time is 0 ms!, the maximum scan time is 20 ms,
and the interval time is 100 ms.

* When the transmission speed is 9600 bps (Unit: Second)

Number of data points Number of stations
Station No. 1 Station No. 8 Station No. 16
10 points 0.3 1.9 3.7
32 points 0.4 2.6 52
64 points 0.5 3.7 7.3

* When the transmission speed is 19200 bps (Unit: Second)

Number of data points Number of stations
Station No. 1 Station No. 8 Station No. 16
10 points 0.2 1.6 3.2
32 points 0.3 2.0 3.9
64 points 0.4 2.5 5.0

When the types of read or written devices increase, "Data transfer time shown in above table x Number of device types" is
required.

When the number of read or written points exceeds "64", the transfer time increases.

Accordingly, for achieving efficient data transfer, it is recommended to decrease the number of types of transferred devices
and use as many continuous device numbers as possible.

*1  When RS-485 one-pair wiring using FX-485PC-IF is adopted, the message waiting time (for every exchange) must be 70 to 150ms.
When RS-485 two-pair wiring or RS-232C is adopted, the message waiting time becomes Oms.
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4.5 Wiring

This section explains the wiring.

Wiring procedure

1. Select the connection method

Select the connection method suitable to the application. (I~ Page 76 Selecting connection method)

2. Make arrangements for wiring
Prepare cables required for wiring. (=5~ Page 77 Cable)

3. Turn OFF the PLC power
Before wiring, make sure that the PLC power is OFF.

4. Wire the communication equipment.
Connect the RS-485 communication equipment. (=5~ Page 79 Connection diagram)

Selecting connection method

When using MC protocol 1C/3C/4C frame, connection can be achieved in accordance with RS-232C or RS-485 (RS-422)
communication.

In FX5, it is possible to use a serial port for up-to a maximum of 4 channels simultaneously by using MC protocol.
Depending on each serial port, the available communication and channel number are decided.

In case of RS-232C communication (1:1)

For communication in accordance with RS-232C, it is 1-to-1 connection. Make sure that the total extension distance is 15 m or
less.

Personal computer FX5 PLC

+

RS-232C
communication

equipment

In case of RS-485 (RS-422) communication (1:N)

For communication in accordance with RS-485 (RS-422), up to 16 PLC Slave Nodes can be connected.
Make sure that the total extension distance is 1200m or less. (When using built-in RS-485 port or FX5-485-BD, 50m or less)

Personal computer FX5PLC FX5 PLC
Station No.O Station No.15

=/ RS-232C/RS-485
communication
converter

_|_

. e - |
RS-485 RS-485
FX-485PC-IF communication communication
equipment equipment
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One-pair wiring and two-pair wiring are applicable for communication in accordance with RS-485 (RS-422). The wiring
method is determined for each application. Refer to the table below, and perform suitable wiring.

One-pair wiring | Two-pair wiring

MC protocol*1 When the message waiting time should be 70 ms or less X O

When the message waiting time may be more than 70 ms 0" O

©: Recommended wiring method, O: Applicable wiring method, X : Non-applicable wiring method

*1  When computer link is added to an existing system, adopt the wiring method used in the existing system.
*2 "Echo" is generated when the FX-485PC-IF is used in one-pair wiring.
Take proper countermeasures in the computer so that the echo can be ignored.

Cable

Select cables using the procedure described below.

Twisted pair cable (RS-485)

Use shielded twisted pair cables for connecting RS-485 communication equipment.
The specifications of the cables used in wiring are shown.

BRS-485 cable specifications

Items Description

Cable type Shielded cable

Number of pairs 2p, 3p

Conductor resistance (20°C) 88.0 Q/km or less

Insulation resistance 10000 MQ-km or more

Voltage resistance 500 V DC, 1minute
Electrostatic capacitance (1 kHz) 60 nF/km or less as an average
Characteristic impedance (100 kHz) 11010 Q

ECable structural drawing (reference)

Pair
Shield

Example of two-pair cable structural drawin
P P 9 Example of three-pair cable structural drawing

Connecting cables

The table below shows applicable cables and tightening torques.

Number of wires Wire size Tightening torque
connected per Solid wire, Wire ferrule with
terminal Stranded wire insulation sleeve

FX5U CPU module built-in RS-485 port One wire 0.2 to 0.5 mm? 0.2 to 0.5 mm? 0.22t0 0.25 N'-m

(AWG24 to 20) (AWG24 to 20)

Two wires 0.2 mm? (AWG24) —

FX5UC CPU module built-in RS-485 port One wire 0.3t0 0.5 mm? 0.3 to 0.5 mm?

FX5-485-BD (AWG22 to 20) (AWG22 to 20)

FX5-485ADP Two wires 0.3 mm? (AWG22) —

Precautions

Do not tighten terminal screws exceeding the specified torque range. Failure to do so may cause equipment failures or

malfunctions.
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HEWire end treatment
With regard to the cable end treatment, use a stranded cable or solid cable as is, or use a wire ferrule with insulating sleeve.

* When using a stranded cable or solid cable as is
- Twist the end of stranded wire and make sure that there are no loose wires.

- Please do not solder plate the ends of the cable.

Dimensions of the cable end

FX5U CPU module built-in RS-485 port FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP
5 mm 9 mm

* When using a wire ferrule with insulation sleeve
Because it is difficult to insert a cable into an insulating sleeve depending on the thickness of the cable sheath, select the

proper cable according to the outline drawing.

FX5U CPU module built-in RS-485 port FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP
Insulating sleeve Contact area Insulating sleeve Contact area
(crimp area) J/\ (crimp area)
10 10 [ ==
2t02.5mm 10.5to 12 mm 2.6 mm 14 mm
<Reference>
Manufacturer Model name Crimping tool
FX5U CPU module built-in RS-485 port PHOENIX CONTACT GmbH & Al 0.5-6WH CRIMPFOX 6
FX5UC CPU module built-in RS-485 port Co. KG Al 0.5-8WH CRIMPFOX 6T-F
FX5-485-BD
FX5-485ADP
* Tool
For tightening the terminal, use a commercially available small screwdriver with straight tip that is not widened
toward the end as shown below.
WPrecautions With straight tip
If the diameter of the screwdriver tip is too small, the required tightening torque cannot be achieved. To achieve <
the appropriate tightening torque shown in the previous page, use the following screwdriver or its equivalent
(grip diameter: approximately 25 mm). 0.4 mm 2.5 mm
—He SHe——
<Reference>
Manufacturer Model name
PHOENIX CONTACT GmbH & Co. KG SZS 04x25
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Termination resistor setting

Make sure to provide a termination resistor at both ends of the wire.
The built-in RS-485 port, FX5-485-BD and FX5-485ADP have a built-in termination resistor.
Set the termination resistor selector switch as below.

Wiring Termination resistor selector switch
Two-pair wiring 330 Q

One-pair wiring 110Q

HFX5U CPU module built-in RS-485 port EFX5UC CPU module built-in RS-485 port

13300 Termination

_ /resistor selector
> switch

<«OPEN

Termination

= resistor selector

4a switch
o

¥110Q

MFX5-485-BD HFX5-485ADP

e

Termination

D D | _— resistor Termination
selector switch resistor selector
|| OPEN » .
@ < A = switch
Sossol . 110Q OPEN 330Q
HEEEN

Connection diagram

RS-232C

Representative wiring examples are shown in this section. When pin numbers in the counterpart equipment are different, wire

the pins as shown below.

EConnection diagram between FX5 and personal computer

PLC side External equipment operating in accordance with RS-232C
FX5-232ADP Using CSIRS Using DR/ER
Name FX5-232-BD Name Name
9-pin D-Sub (female) 9-pin D-Sub 9-pin D-Sub
RD (RXD) 2 >< RD (RXD) 2 RD (RXD) 2
SD (TXD) 3 SD (TXD) 3 SD (TXD) 3
ER (DTR) 4 RS (RTS) 7 ER (DTR) 4
SG (GND) 5 SG (GND) 5 SG (GND) 5
DR (DSR) 6 CS (CTS) 8 DR (DSR) 6
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HEConnection diagram between FX-485PC-IF and the personal computer

FX-485PC-IF Personal computer
Name Pin No. Name
SD (TXD) 2 >< SD (TXD)
RD (RXD) 3 RD (RXD)
RS (RTS) s e
CS (CTS) 5 ‘- CS (CTS)
DR (DSR) 6 .- DR (DSR)
SG (GND) 7 E SG (GND)
ER (DTR) 20 -~ ER (DTR)
RS-485/RS-422
HOne-pair wiring
o Built-in RS-485 port Built-in RS-485 port Built-in RS-485 port
RS-485 Communication FX5-485-BD FX5-485-BD FX5-485-BD
equipment FX5-485ADP FX5-485ADP FX5-485ADP
SDA SDA SDA SDA
(TXD+) (TXD+) (TXD+) (TXD+)

Terminal| SDB . SDB L/ o SDB o e SDB | Terminal
resistor | (TXD-) [ (TXD-) (TXD-) (TXD-) | resistor
110 Q 10Q
” RDA RDA RDA RDA .\
RXD+) [ | | | TlRrxon [ | | Jwrxon | | T (RxD¥)

RDB | RDB RDB RDB
(RXD-) (RXD-) | f (RXD-) (RXD-)

LINK
SG l SG J_ SG l SG
Class-D grounding ™1 Class-D grounding *1 Class-D grounding ™1

*1  Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.
*2 Make sure to provide a termination resistor at both ends of the wire. The built-in RS-485 port, FX5-485-BD and FX5-485ADP have built-
in termination resistors. Set the termination resistor selector switch to 110 Q.

ETwo-pair wiring
Built-in RS-485 port Built-in RS-485 port Built-in RS-485 port
RS-485/RS-422 FX5-485-BD FX5-485-BD FX5-485-BD
Communication equipment FX5-485ADP FX5-485ADP FX5-485ADP
SDA SDA 7\ \ SDA ) y SDA
(TXD+) (TXD+) I\ | (TXD+) N\ | (TXD+)
" SDB SDB L/ SDB L/ SDB "
(TXD-) (TXD-) | z (TXD-) = ! (TXD-)
RDA RDA N | RDA I ‘; RDA
(RXD+) (RXD+) M\ ; (RXD+) M\ ; (RXD+)
.\ RDB L/ RDB W/ i’ RDB L/l | RDB Y
(RXD-) L | (RXD-) - | (RXD-) - ! (RXD-) .
Terminal [ | |NK L | L | N Terminal
resistor sG T SG — SG — + SG resistor
3 3 0 Q X 2 h /) l AV l \V l 330 Q x 2
Class-D grounding *1 Class-D grounding 1 Class-D grounding *1

*1 Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.
*2 Make sure to provide a terminal resistor at the end of each line. Set built-in RS-485 port, FX5-485-BD, and FX5-485ADP to 330 Q
depending on the terminal resistor selector switch.
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Grounding

Grounding should be performed as stated below.
» Perform D class grounding. (grounding resistance: 100 Q or less)
+ Independent grounding should be performed for best results.

When the independent grounding cannot be performed, perform "shared grounding" as shown in the following figure.
For details, refer to User's Manual (Hardware) of the CPU module used.

Other Other Other
PLC equipment P equipment PLC equipment
Independent grounding Shared groundmg Common groundmg
(Best condition) (Good condition) (Not allowed)

» The grounding wire size should be AWG 14 (2 mm2) or larger.
« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

4.6 Communication Setting

For the FX5 communication settings of this function, parameters are set using GX Works3. For details about GX Works3, refer
to LI1GX Works3 Operating Manual.

Setting of parameter differs according to the module used. The procedure for each module is as follows.

Built-in RS-485 port (CH1)

O Navigation Window = Parameter = FX5UCPU = Module Parameter = 485 Serial Port

Window.

The following screen will be displayed if [MC Protocol] is set for the communication protocol type.

EBasic Settings

Item Setting
B A2 5 P S T AR E o T O Set communication protocol type:

Communication Protocol Type MC Protocal

[=] Advanced Settines Setdetailed settine.
Data Leneth hit
Parity Bit Cdd
Stop Bit 1bit
Blaud Rate 9.600bp=
Sum Check Code Mot Added

HFixed Setting

Item Setting
(= StatromNa Set the station Mo.of the PLG.

Station Mo n

=l Mezzaege Pattern Set the MG Protocol meszaee pattern.
Mezzage Pattern Pattern 104 Y OCT)

=] Time—out Period Set time—out period.
Time-out Period 10 mz

=l Message Watne Time  Setawaiting time for aresponse messafe.
Mezsage Waiting Time 0 ms

ESM/SD Setting
Ttem | Setting
5 £atch Seting
Advanced Settings Do Mot Latch
Station Mo Do Mot Latch
Mezzage Pattern Do Mot Latch
Time-out Period Do Mot Latch

Mesgage Waiting Time Do Mot Latch

= FX3Series Compatbility Setthe SM/SD device compatible with the FX3 series.
SMASD for Compatibility  Digable
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Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter = Extended Board

Window.

The following screen will be displayed if [FX5-232-BD] or [FX5-485-BD] is set for the extended board and [MC Protocol] is set
for the communication protocol type. Fixed setting and SM/SD setting are the same as in the case of built-in RS-485 port
(CH1).

HEBasic Settings
Item Setting
(= Extemnded Board Set the extended board type.
Extended Board Fxh-485-BD

=] Communication Protocol Type  Set communication protocol type.
Communication Protocol Tvpe MO Protocol

=l Advanced Settngs Set detailed setting.
Data Length Tbit
Parity Bit Odd
Stop Bit 1bit
Baud Rate 9.600bpz
Sum Check Code Mot Added

Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module
Parameter

Window.

Each setting screen is the same as in the case of built-in RS-485 port (CH1).

Parameter setting details

Set the following items in the channel that uses MC protocol.

Items Setting value Reference
section
Basic Settings | Extended Board™’ When using this function, select [FX5-232-BD] or [FX5-485-BD]. —
Communication Protocol Type When using this function, select [MC Protocol].
Advanced Settings Data Length 7bit/8bit
Parity Bit None/Odd/Even
Stop Bit 1bit/2bit
Baud Rate 300bps/ 600bps/ 1200bps/ 2400bps/ 4800bps /9600bps/
19200bps/ 38400bps/ 57600bps/ 115200bps
Sum Check Code Added/Not Added
Fixed Setting Station Number 0to 15 —
Message Pattern Pattern 1 (X, Y OCT)/ Pattern 1 (X, Y HEX)*2/ Pattern 4 (X, Y
OCT)/ Pattern 4 (X, Y HEX)'% Pattern 57
Time-out Period 1 to 32767 (ms)
Message Waiting Time™ 0 to 150 (ms)™®
SM/SD Setting | Latch Setting Station No. Latch/Do Not Latch Page 83
FX3 Series Compatibility*6 SM/SD for Compatibility | Disable/Enable —

*1  Only in the case of communication board (CH2).

*2  For supported versions of pattern 1 (X,Y HEX) and pattern 4 (X,Y HEX), refer to [=5~ Page 288 Added and Enhanced Functions.
*3  For 1C frame, pattern 5 cannot be used.

*4  For 1C frame, the setting of message waiting time becomes invalid.

*5 The number of the setting must be a multiple of 10.

*6 FX3 Series Compatibility is valid only for 1C frame.
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The following settings are unnecessary (fixed values).

Items Descriptions
Start bit 1 bit

Header Not added
Terminator Not added
Control mode —

Control procedure None

Latch Setting

Set the necessity of the corresponding SD (special register) latch.

Descriptions

Setting range

Compatible devices

Station number settings

Latch/Do Not Latch

SM8740, SM8750, SM8460, SM8770

4.7

MC Protocol Command

Comma

nd list

The following commands can be executed in MC protocol.

1C frame
Name Commands Contents of processing Number of
Symbol | ASCII code points
processed in
onetime update
Device Batch Bit units BR 42H, 52H Reads data in 1-point units from bit devices 256 points
memory reading Word units WR 57H, 52H Reads data in 16-point units from bit devices. 32 word (512
points)
Reads data in 1-word unit from word devices. 64 points
QR 51H, 52H Reads data in 16-point units from bit devices. 32 word (512
points)
Reads data in 1-word unit from word devices. 64 points
Batch Bit units BW 42H, 57H Writes data in 1-points units to bit devices. 160 points
writing Word units ww 57H, 57H Writes data in 16-points units to bit devices. 10 word (160
points)
Writes data in 1-points units to bit devices. 64 points
Qw 51H, 57H Writes data in 16-points units to bit devices. 10 word (160
points)
Writes data in 1-points units to bit devices. 64 points
Test Bit units BT 42H, 54H Writes data in 1-bit unit to a bit device by randomly 20 points
(random specifying the device number.
write) Word units WT 57H, 54H Writes data in 16-bit unit to a bit device by randomly | 10 word (160
specifying the device number. points)
Writes data in 1-word unit to a word device by 10 points
randomly specifying the device number.
QT 51H, 54H Writes data in 16-bit unit to a bit device by randomly 10 word (160
specifying the device number. points)
Writes data in 1-word unit to a word device by 10 points
randomly specifying the device number.
PLC Remote RUN RR 52H, 52H Requests remote RUN to a device. —
Remote STOP RS 52H, 53H Requests remote STOP to a device.
CPU model name reading PC 50H, 43H Reads PLC model name. —
Global GW 47H, 57H Turns global signal ON or OFF (SM8126 in FX5) in all | 1 point
PLCs connected in computer link.
Loop-back test TT 54H, 54H Returns received characters back to the computer as | 254 bytes
they are.
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3C/4C frame

Name Comm | Sub- Contents of processing Number of points
ands comm processed in one-
and time update
Batch reading 0401H 0001H Reads data in 1-point units from bit devices or word devices. ASCII: 3584 points
BIN: 3584 points
0000H * Reads data in 16-point units from bit devices. 960 words (15360 points)
» Reads data in 1-word unit from word devices.
0081H + Reads data in 1-bit unit from buffer memory of intelligent unit. ASCII: 3584 points
« Reads data in 1-bit unit from a device indirectly specified in the index register. BIN: 3584 points
0080H « Reads data in 1-word unit from buffer memory of intelligent unit. 960 words (15360 points)
« Reads data in 1-word unit from a device indirectly specified in the index register.
0083H + Reads data in 1-bit unit from buffer memory of intelligent unit. ASCII: 3584 points
« Reads data in 1-bit unit from a device indirectly specified in the index register. BIN: 3584 points
0082H « Reads data in 1-word unit from buffer memory of intelligent unit. 960 words (15360 points)
« Reads data in 1-word unit from a device indirectly specified in the index register.
Batch writing 1401H 0001H Writes data in 1-bit units to bit devices. ASCII: 3584 points
BIN: 3584 points
0000H » Writes data in 16-bit units to bit devices. 960 words (15360 points)
« Writes data in 1-word units to bit devices.
0081H » Writes data in 1-bit unit to MC protocol compatible devices or buffer memory of ASCII: 3584 points
intelligent unit. BIN: 3584 points
« Indirectly specifies bit devices, word devices and buffer memory in the index
register.
0080H Writes data in 1-word (16-bits) unit to MC protocol compatible devices or buffer 960 words (15360 points)
memory of intelligent unit.
0083H Writes data in 1-bit unit to MC protocol compatible devices or buffer memory of ASCII: 3584 points
intelligent unit. BIN: 3584 points
0082H Writes data in 1-word (16-bits) unit to MC protocol compatible devices or buffer 960 words (15360 points)
memory of intelligent unit.
Random reading 0403H 0000H Reads a word device in 1-word unit or 2-word unit by randomly specifying the device | 192 points
number.
0080H Reads data in 1-word (16-bit) unit from MC protocol compatible devices or buffer 192 points
memory of intelligent unit.
0082H Reads data in 1-word (16-bit) unit from MC protocol compatible devices or buffer 192 points
memory of intelligent unit.
Random writing 1402H 0001H Writes data in 1-bit unit to a bit device by randomly specifying the device number. 188 points
0000H » Writes data in 16-bit unit to a bit device by randomly specifying the device number. | (Number of word access
« Writes data in 1-word unit or 2-word unit to a word device by randomly specifying points)x12+(number of
the device number. double word access
points)x14<1920
0081H + Writes data in 1-bit unit to MC protocol compatible devices or buffer memory of 188 points
intelligent unit.
« Indirectly specifies a buffer memory in the index register.
0080H Writes data in 1-word (16-bits) or 2-word unit to MC protocol compatible devices or (Number of word access
buffer memory of intelligent unit. points)x12+(number of
double word access
points)x14<1920""
0083H Writes data in 1-bit unit to MC protocol compatible devices or buffer memory of 188 points
intelligent unit.
0082H Writes data in 1-word (16-bits) unit or 2-word unit to MC protocol compatible devices | (Number of word access
or buffer memory of intelligent unit. points)x12+(number of
double word access
points)x14<1920""
Multiple block 0406H 0000H Assumes an n point part of a bit device or word device as 1-block and reads data by | 960 points
batch reading randomly specifying the multiple blocks.
(When specifying bit devices, 16-bit is intended in 1-point.)
0080H Assumes an n point part of a MC protocol compatible devices or buffer memory of 960 points
intelligent unit as 1-block and reads data by randomly specifying the multiple blocks.
(When specifying bit devices, 16-bit is intended in 1-point.)
0082H Assumes an n point part of a MC protocol compatible devices or buffer memory of 960 points
intelligent unit as 1-block and reads data by randomly specifying the multiple blocks.
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Name Comm | Sub- Contents of processing Number of points
ands comm processed in one-
and time update
Multiple block 1406H 0000H Assumes an n point part of a bit device or word device as 1-block and writes data by | 770 points
batch writing randomly specifying the multiple blocks.
(When specifying bit devices, 16-bit is intended in 1-point.)
0080H Assumes an n point part of a MC protocol compatible devices or buffer memory of 770 points*1
intelligent unit as 1-block and writes data by randomly specifying multiple blocks.
(When specifying bit devices, 16-bit is intended in 1-point.)
0082H Assumes an n point part of a MC protocol compatible devices or buffer memory of 770 points'1
intelligent unit as 1-block and writes data by randomly specifying multiple blocks.
Remote RUN 1001H 0000H Requests remote RUN to a device. —
Remote STOP 1002H 0000H Requests remote STOP to a device. —
Remote PAUSE 1003H 0000H Requests remote PAUSE to a device. —
Remote Latch 1005H 0000H Requests remote latch clear when a device is in STOP mode. —
Clear
Remote Reset 1006H 0000H Requests remote reset to cancel error stop mode of a device. —
CPU model name 0101H 0000H Reads a processor module name code (processor type) of a device. —
reading
Loop-back test 0619H 0000H Checks if normal communication is possible. —
LED OFF, error 1617H 0000H Clears all errors in batches and turns OFF LED. —

code initialization

*1  With device extension specification, the number of points that can be set become fewer. When using the device extension specification,
calculate doubling the number of access points.

4.7 MC
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Applicable device

The table below shows devices and device number range that can handled in commands used in communication by MC

protocol.

Specify devices and device number range that are there in the targeted unit for performing data reading, writing etc.

1C frame

In 1C frame, in the following "Device Code" and "Device number", specify a device of the access point.

Device Type Device Code Device number Representation Available commands
Input relay Bit X X0000 to X0377 Octal/Hexadecimal BR, BW, BT, WR, WW, WT
X000000 to X000377 Octal/Hexadecimal™® | QR, QW, QT
Output relay Bit Y Y0000 to Y0377 Octal/Hexadecimal ™! BR, BW, BT, WR, WW, WT
'Y000000 to Y000377 Octal/Hexadecimal™! QR, QW, QT
Internal relay Bit M MO0000 to M7679 Decimal BR, BW, BT, WR, WW, WT
MO000000 to M007679 Decimal QR, QW, QT
Step relay Bit S S0000 to S4095 Decimal BR, BW, BT, WR, WW, WT
S000000 to S004095 Decimal QR, QW, QT
Timer Contact Bit TS TS000 to TS511 Decimal BR, BW, BT, WR, WW, WT
TS00000 to TS00511 Decimal QR, QW, QT
Present Word TN TNOOO to TN511 Decimal WR, WW, WT
value TN0000O to TN00511 Decimal QR, QW, QT
Counter Contact Bit cs™ CS000 to CS255 Decimal BR, BW, BT, WR, WW, WT
CS00000 to CS00255 Decimal QR, QW, QT
Present Word CN™ CNO0O to CN255 Decimal WR, WW, WT
value CNO00000 to CN00255 Decimal QR, QW, QT
Data register Word D D0000 to D7999 Decimal WR, WW, WT
D000000 to DO07999 Decimal QR, QW, QT
File register Word R R0000 to R9999 Decimal WR, WW, WT
R000000 to R032767 Decimal QR, QW, QT
Special relay Bit M M8000 to M8511 Decimal BR, BW, BT, WR, WW, WT
MO008000 to M008511 Decimal QR, QW, QT
Special Register Word D% D8000 to D8511 Decimal WR, WW, WT
D008000 to D008511 Decimal QR, QW, QT

*1 It depends on the message format. See below.
Format 1 (X,Y OCT), format 4 (X,Y OCT): octal

Format 1 (X,Y HEX), format 4 (X,Y HEX): hexadecimal

*2  Access LCO to LC55 by specifying CS200 to CS255 (CS00200 to CS00255).
*3  Access LCO to LC55 by specifying CN200 to CN255 (CN00200 to CN00255).

*4  Access SM8000 to SM8511 by specifying M8000 to M8511 (M008000 to M008511).
*5 Access SD8000 to SD8511 by specifying D8000 to D8511 (D008000 to D008511).

Precautions

* When using the command specifying the word unit (WR, WW, WT, QR, QW, QT), make sure to set a multiple of 8 as the

head device address of the bit device.

» Special relays and special registers are divided into three, the ones for read only, write only, and the system. If the write is

performed outside the writeable range, an error may occur in the PLC. For details of the special relays and special

registers, refer to LLIMELSEC iQ-F FX5 User's Manual (Application).

» Do not set the setting which overlaps the data register and the special register.

* In the FX5 CPU module, even if the device value is changed, the device initial value is not changed.
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3C/4C frame

In 3C/4C frame, in the following "Device Code", specify a device of the access point.

Division Device Type | Device Code" Device No. FX5 device
(Device specification available
format: Long)

ASCII code Binary code
Internal user | Input Bit X* (X***) 9CH (9C00H) | Specify within the 3 @)
devices Output Y* (Y 9DH (9DO0H) range of device *3 o
numbers that the unit
Internal relay M* (M**) 90H (9000H) at the access point Decimal O
Latch relay L* (L***) 92H (9200H) bears. Decimal O
Annunciator F* (F***) 93H (9300H) Decimal O
Edge relay V* (V%) 94H (9400H) Decimal —
Link relay B* (B***) AOH (AOOOH) Hexadecimal | O
Step relay S* (8***) 98H (9800H) Decimal O
Data register Word D* (D***) A8H (A800H) Decimal O
Link register W* (W***) B4H (B400H) Hexadecimal | O
Timer Contact Bit TS (TS*™) C1H (C100H) Decimal O
Coil TC (TC**) COH (CO00H) O
Present value Word TN (TN**) C2H (C200H) O
Long Timer Contact Bit — (LTS¥) 51H (5100H) Decimal —
Coil — (LTC*) 50H (5000H) —
Present value Double — (LTN*) 52H (5200H) —
word
Retentive timer | Contact Bit SS (STS*) C7H (C700H) Decimal O
Coil SC (STC*) C6H (C600H) O
Present value | Word SN (STN*) C8H (C800H) O
Long Retentive | Contact Bit — (LSTS) 59H (5900H) Decimal —
Timer Coil —(LSTC) 58H (5800H) —
Present value Double — (LSTN) 5AH (5A00H) —
word
Counter Contact Bit CS (CS*) C4H (C400H) Decimal O
Coil CC (CC*) C3H (C300H) O
Present value Word CN (CN**) C5H (C500H) O
Long counter Contact Bit — (LCS*) 55H (5500H) Decimal O
Coil — (LCC¥) 54H (5400H) O
Present value Double — (LCN¥) 56H (5600H) O
word
Link special relay Bit SB (SB*¥) A1H (A100H) Hexadecimal | O
Link special register Word SW (SW**) B5H (B500H) Hexadecimal | O
System Special relay Bit SM (SM**) 91H (9100H) Specify within the Decimal O
device Special Register Word SD (SD*) AQH (AQ00H) | range of device Decimal 0
numbers that the unit
at the access point
bears.
Command input Bit — — — Hexadecimal | —
Command output — — Hexadecimal | —
Function register Word — — Decimal —
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Division Device Type Device Code" Device No. FX5 device
(Device specification available™
format: Long)

ASCII code Binary code
Index register 16 bit z* CCH Specify within the Decimal O
(Z*) (CCOO0H) range of device
32bit | Lz 62H numbers that the unit " g ojmg o
(LZ*) (6200H) at the access point
bears.

File register Word R* AFH Decimal O
(R***) (AFOOH)

ZR BOH Decimal —
(ZR*) (BOOOH)

Unit access Link register Word w* B4H Hexadecimal | —

device™ (W) (B400H)
Link special register SW B5H Hexadecimal | —

(SW**) (B500H)
Module access device G* ABH Decimal O

(G***) (ABOOH)

*1 [ASCII code]
When a device code is less than the specified number of characters, add "*" (ASCII code: 2AH), or <space> (ASCII code: 20H) at the
end of the device code.
[Binary code]
When a device code is less than the specified size, add "00H" at the end of the device code.
*2  O: FX5 device
—: No FX5 device
*3 It depends on the message format. See below.
Format 1 (X,Y OCT), format 4 (X,Y OCT): octal
Format 1 (X,Y HEX), format 4 (X,Y HEX), format 5: hexadecimal
*4 Itis necessary to make "Device memory extension specification" of the sub-command to ON (1).

4.8 Troubleshooting

This section explains troubleshooting.

Checking communication status based on LED indication

Check the status of the LED indications of [RD] and [SD] on the CPU module or the communication board/communication

adapter.
LED status Operation status
RD SD
On On The data is being sent or received.
On Off The data is received, but is not sent.
Off On The data is being sent, but is not received.
Off Off The data is not being sent or received.

When normally sending or receiving by MC protocol, both LEDs start flashing brightly.
If they do not flash, check the wiring and the communication settings.

Checking installation and wiring

+ Connection status

The communication cannot be operated if the CPU module and the communication board/communication adapter are not
connected correctly.

For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring

Verify that all communication equipment is correctly wired. (=5~ Page 76 Wiring)

88 4 MC PROTOCOL
4.8 Troubleshooting



Checking sequence program

An error may occur when a serial port using MC protocol is specified in a command that will be used in inverter

communication, non-protocol communication or predefined protocol support function. (I~ Page 267 Combined Use of Serial
Communication)

Checking the communication setting

Verify that protocol type is "MC Protocol". When the protocol type is not "MC Protocol”, communication will not function

correctly. (=5~ Page 81 Communication Setting)
After changing any parameters, make sure to turn OFF—ON the CPU module power, or reset.

Checking error codes

1C frame

HError codes when NAK is sent

The table below shows error codes (hexadecimal) and contents of errors when NAK is sent in communication between the
counterpart equipment and a CPU module. As an error code, a two-digit ASCII code (hexadecimal) within the range from 00H
to FFH is sent. When two or more errors occur at the same time, priority is given to the error code which occurred first, and the

error code are sent in chronological order. Further, in case of an occurrence of the following errors, initialize the entire

transmission sequence.

Error code
(hexadecimal)

Error item

Description of error

Troubleshooting

02H

Sum check error

Sum check error has occurred.
The sum check code included in the received data does not
match the sum check created from the received data.

Check the data sent from the computer and the
contents of the sum check. Modify either one, and then
execute communication again.

03H Protocol error The communication protocol is abnormal. 1) Check the contents of parameters and the contents
A control procedure set using parameters was ignored, and a | of control procedure. Modify either contents, and then
different control procedure was adopted in communication. execute communication again.
Or the adopted control procedure was partially different from | 2) Refer to the command details, modify the specified
the preset control procedure. Or a command specified in the | command etc., and then execute communication again.
preset control procedure does not exist. LIMELSEC iQ-F FX5 User's Manual (MELSEC
Communication Protocol)
06H Character area An error occurred in the character area A, B or C. 1) Check the contents of the character areas A, B and
error 1) The control procedure set using parameters is different. C, modify the contents if necessary, and then execute
2) A specified device number does not exist in the target communication again.
PLC. 2) Modify the device range, and then execute
3) A device number is not set with the specified number of communication again.
characters (5 or 7 characters). (==~ Page 86)
07H Character error | ASCII code data to be written to a device is not hexadecimal. | Check the data to be written to the device, modify it if
necessary, and then execute communication again.
10H PLC number A station with the corresponding PLC number does not exist. | Check the PLC number included in the message,
error modify it if necessary, and then execute communication
again. The PLC number should be "FFH" in all FX5
PLCs.
18H Remote control | Remote control to set the RUN or STOP mode is disabled. Operate Remote RUN in the engineering tools or

error

Remote STOP is operated by other engineering tools or
peripheral devices.

peripheral devices where Remote STOP was operated
and operate Remote RUN/STOP again.
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HMError codes in CPU

When an error is included in a message from the counterpart equipment in the communication between counterpart

equipment and CPU unit, a serial communication error occurs in the CPU unit.

* Error flags

If a communication error occurs in MC protocol, the serial communication error flag turns ON.

Verify that the device specified in the table below is ON.

CH1

CH2

CH3 CH4 Name

Description

SM8500

SM8510

SM8520 SM8530

Serial communication error

Turns ON when an error occurs in serial
communication.

» Error codes

When the serial communication error turns ON, the error code is stored in the device specified in the table below.

CH1

CH2

CH3 CH4 Name

Description

SD8500

SD8510

SD8520 SD8530

code

Serial communication error

Stores the error code when the serial
communication error occurs.

List of error codes is as follows.

Error code Error item Description of error Troubleshooting
(hexadecimal)
7001H Serial Communication CH parameter setting duplication error Confirm whether the serial port is not used for other

communication
common error

communication.

7010H Serial Parity error, overrun error or framing error Check the following.
communication » Wiring
common error « Communication setting
7143H Device number Head device address is outside the range. Check the sent message of the counterpart equipment,
error modify it if necessary, and then execute communication
again.
7164H Request There is an error in the request contents or the device Check the sent message/request contents of the
contents error specification method. counterpart equipment, modify it if necessary, and then
execute communication again.
7E40H Command error | A non-existing command or sub-command is specified. Check the sent message of the counterpart equipment,
modify it if necessary, and then execute communication
again.
7E41H Data length The number of points that can be exchanged at the time of Check the sent message of the counterpart equipment,
error random reading/writing are exceeded and specified. modify it if necessary, and then execute communication
again.
7TE42H Data count error | The number of points requested are exceeding the range for | Check the sent message of the counterpart equipment,
the command. modify it if necessary, and then execute communication
again.
7E43H Device error » Non-existing device is specified. Check the sent message of the counterpart equipment,
« A device that cannot be specified in the pertinent modify it if necessary, and then execute communication
command is specified. again.
» Head device address is outside the range.
7F21H Receiving * There is a specification error in the command (frame) part. | Check the sent message of the counterpart equipment,
header part * An ASCII code that cannot be converted to binary code is modify it if necessary, and then execute communication
error received. again.
7F22H Command error « Non-existing command or device is specified. Check the sent message of the counterpart equipment,
* There is an error in the remote password length. modify it if necessary, and then execute communication
again.
7F23H MC protocol There is no data (ETX, CR-LF etc.) at the end of character Check the sent message of the counterpart equipment,
message error part or there is an error in the specification. modify it if necessary, and then execute communication
again.
7F24H Sum check error | « The received sum check code does not match with the » Check the sum check code of the counterpart
calculated sum check code. equipment.
* The received horizontal parity code does not match with * Check the horizontal parity code of the counterpart
the calculated horizontal parity code. equipment.
« The received error check code does not match with the * Check CRC-16 of the counterpart equipment.
calculated error check code.
7F26H Command error | At the time of registering a remote password, a different After the unlock process ends normally, execute

command is received before unlock process.

communication.
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Error code
(hexadecimal)

Error item

Description of error

Troubleshooting

7F40H

Timeout error

A timeout occurred because the received message was
insufficient.

« Verify that there is no data omission in the reception
error.

« Verify that the reception is not stopped due to DTR
control etc.

» Check the transmission program on the counterpart
device for any missing messages.

7F67H Overrun error The following data is received before FX5 PLC completed Reduce the communication speed and then execute
receiving process. communication again.
7F68H Framing error A disturbance occurred in the line due to power supply ON/ | « Take counter measures for noise.
OFF of the counterpart station. * At the time of multi drop connection, have an
* There is noise on the line. interlock so that the data is not sent simultaneously
« At the time of multi drop connection, the data is sent from multiple equipments.
simultaneously from multiple equipments.
7F69H Parity error » The parity bit settings do not match. » Match the settings of FX5 PLC and counterpart

« A disturbance occurred in the line due to power supply ON/
OFF of the counterpart station.

* There is noise on the line.

« At the time of multi drop connection, the data is sent
simultaneously from multiple equipments.

equipment.

« Take counter measures for noise.

« At the time of multi drop connection, have an
interlock so that the data is not sent simultaneously
from multiple equipments.

3C/4C frame

HError codes when NAK is sent
The table below shows error codes (hexadecimal) and contents of errors when NAK is sent in communication between the

counterpart equipment and a CPU module.

When two or more errors occur at the same time, priority is given to the error code with the smallest number, and the error

code with the smallest number is sent. Further, in case of an occurrence of the following errors, initialize the entire

transmission sequence.

Error code
(hexadecimal)

Error item

Description of error

Troubleshooting

4000H to 4FFFH | — An error detected by the CPU unit. Refer to following manual and take measures.
(An error occurring outside communication by MC protocol) | LIAMELSEC iQ-F FX5UJ User's Manual (Hardware)
LIIMELSEC iQ-F FX5U User's Manual (Hardware)
LIIMELSEC iQ-F FX5UC User's Manual (Hardware)
7143H Device number Head device address is outside the range. Check the sent message of the counterpart equipment,
error modify it if necessary, and then execute communication
again.
7164H Request There is an error in the request contents or the device Check the sent message/request contents of the
contents error specification method. counterpart equipment, modify it if necessary, and then
execute communication again.
7167H Disabled in RUN | Write command is specified when write not possible in RUN | Change the settings to make writing in RUN mode
mode mode is set. possible, and then execute communication again.
7168H A command that cannot be executed in RUN mode is STOP the CPU and then execute communication again.
specified.
7E40H Command error | A non-existing command or sub-command is specified. Check the sent message of the counterpart equipment,
modify it if necessary, and then execute communication
again.
7E41H Data length The number of points that can be exchanged at the time of Check the sent message of the counterpart equipment,
error random reading/writing are exceeded and specified. modify it if necessary, and then execute communication
again.
7E42H Data count error | The number of points requested are exceeding the range for | Check the sent message of the counterpart equipment,
the command. modify it if necessary, and then execute communication
again.
7E43H Device error » Non-existing device is specified. Check the sent message of the counterpart equipment,
« A device that cannot be specified in the pertinent modify it if necessary, and then execute communication
command is specified. again.
7F21H Receiving « There is a specification error in the command (frame) part. | Check the sent message of the counterpart equipment,
header part * An ASCII code that cannot be converted to binary code is | modify it if necessary, and then execute communication
error received. again.
7F22H Command error | There is an error in the remote password length. Check the sent message of the counterpart equipment,

modify it if necessary, and then execute communication
again.
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Error code Error item Description of error Troubleshooting
(hexadecimal)
7F23H MC protocol There is no data (ETX, CR-LF etc.) at the end of character Check the sent message of the counterpart equipment,

message error

part or there is an error in the specification.

modify it if necessary, and then execute communication
again.

7F24H Sum check error | + The received sum check code does not match with the « Check the sum check code of the counterpart
calculated sum check code. equipment.
 The received horizontal parity code does not match with « Check the horizontal parity code of the counterpart
the calculated horizontal parity code. equipment.
» The received error check code does not match with the » Check CRC-16 of the counterpart equipment.
calculated error check code.
7F26H Command error | At the time of registering a remote password, a different After the unlock process ends normally, execute
command is received before unlock process. communication.
7F40H Timeout error A timeout occurred because the received message was « Verify that there is no data omission in the reception
insufficient. error.
« Verify that the reception is not stopped due to DTR
control etc.
« Check the transmission program on the counterpart
device for any missing messages.
7F67H Overrun error The following data is received before FX5 PLC completed Reduce the communication speed and then execute
receiving process. communication again.
7F68H Framing error « Adisturbance occurred in the line due to power supply « Take counter measures for noise.
ON/OFF of the counterpart station. * At the time of multi drop connection, have an interlock
* There is noise on the line. so that the data is not sent simultaneously from
« At the time of multi drop connection, the data is sent multiple equipments.
simultaneously from multiple equipments.
7F69H Parity error « The parity bit settings do not match. « Match the settings of FX5 PLC and counterpart
» A disturbance occurred in the line due to power supply equipment.
ON/OFF of the counterpart station. « Take counter measures for noise.
* There is noise on the line. « At the time of multi drop connection, have an interlock
« At the time of multi drop connection, the data is sent so that the data is not sent simultaneously from
simultaneously from multiple equipments. multiple equipments.
7FE6H Remote Remote password does not match. Check the remote password error, and then execute

password error

communication again.

HMError codes in CPU

When an error is included in a message from the counterpart equipment in the communication between counterpart

equipment and CPU unit, a serial communication error occurs in the CPU unit.

* Error flags

If a communication error occurs in MC protocol, the serial communication error flag turns ON.
Verify that the device specified in the table below is ON.

CH1

CH2

CH3 CH4 Name

Description

SM8500

SM8510

SM8520 SM8530

Serial communication error

Turns ON when an error occurs in serial
communication.

» Error codes

When the serial communication error turns ON, the error code is stored in the device specified in the table below.

CH1

CH2

CH3

CH4

Name

Description

SD8500

SD8510

SD8520

SD8530

Serial communication error

code

Stores the error code when the serial
communication error occurs.
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The following table shows the error code (hexadecimal) stored in each device.

Error codes (hexadecimal)

Description

0000H

No error detected

7F40H Monitoring time out
7F67H Overrun error
7F68H Framing error
7F69H Parity error

When an error code above is stored, check the following items:

Name

Description of error

Troubleshooting

Parity, overrun or framing error

The transfer data is abnormal.

Check the transfer specifications set using
parameters, and execute communication again.

Monitoring time out

The received message was insufficient. Because
normal message was not received within the time-
out time setting, the transfer sequence was
initialized.

The message is insufficient. Modify the transfer
program in the counterpart equipment to execute
the communication again.

Point >

The serial communication error flags and serial communication error codes are not cleared even when

communication is restored.

They are cleared by turning the PLC power OFF—ON, STOP—RUN or by resetting the system.

Operation error

HError flags

The operation error flag turns ON when an operation error occurs in the communication settings.

Verify that the device specified in the table below is ON.

FX5 Series dedicated Name Description
CH1 |CH2 |CH3 | CH4
SMO Latest self-diagnostic error Turns ON when an operation error occurs.

(Including the annunciator ON)

SM1

Latest self-diagnostic error
(Not including the annunciator ON)

SM56, SM8067

Operation error

HMError codes

When the operation error flag turns ON, the error code (hexadecimal) is stored in the operation error code (SD0/SD8067).

The error codes stored in the device are shown as follows.

Error codes Name Description of error Error handling

(hexadecimal)

2222H Parameter The parameter setting value exceeded the available range. Correct the setting value of the parameter and write the
error project again.
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4.9

Related Devices

This section describes the special relay/special register functions used in the MC protocol function.

Point ;>

Available communication channels vary depending on the CPU module and system configuration.

For communication channels, refer to [~ Page 71 System Configuration.

"FX3 Series compatible" devices operate only on the communication channel specified in the compatible SM/

SD for communication settings.
For compatible SM/SD, refer to [=~ Page 81 Communication Setting.

List of related devices

Special relay

HFX5 only
Device No. Name Description R/IW
CH1 CH2 CH3 CH4
SM8500 SM8510 SM8520 SM8530 Serial communication error Turns ON when an error occurs in serial communication.
SM8503 SM8513 SM8523 SM8533 Absence/presence of MC Turns ON when MC protocol is set for serial communication. R
protocol
SM8680 SM8690 SM8700 SM8710 Global ON Turns ON/OFF when the global command is received.
SM8740 SM8750 SM8760 SM8770 Station number setting latch Turns ON when the SD latch setting of station number settingis | R
setting valid flag valid.
ON: SD latch setting of station number setting is valid
OFF: SD latch setting of station number setting is invalid
R: Read only
BFX3 Series compatible
Device No. Name Descriptions R/W
CH1 CH2
SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial communication.
SM8126 SM8426 Global ON Turns ON/OFF when the global command is received in serial
communication.
SM8419 SM8439 Absence/presence of MC protocol | Turns ON when MC protocol is set for serial communication. R
R: Read only
Special register
HFX5 only
Device No. Name Description R/W
CH1 CH2 CH3 CH4
SD8500 SD8510 SD8520 SD8530 Serial communication error code | Stores the error code when a serial communication error occurs. | R
SD8502 SD8512 SD8522 SD8532 Serial communication settings Stores the setting of the communication parameter.
SD8503 SD8513 SD8523 SD8533 Serial communication operation | Stores the communication type being used. R
mode
SD8740 | SD8750 | SD8760 | SD8770 | Station number settings " Sets the station number of a PLC. 2
SD8741 SD8751 SD8761 SD8771 Message system Stores the setting of the message system. R
SD8742 SD8752 SD8762 SD8772 Time-out time setting These devices set the evaluation time for error when receiving R
of data from the counterpart equipment is interrupted.
R: Read only

*1  When SD latch setting is set to “latch”, device value can be changed in the program or an engineering tool, and by turning power supply

ON—OFF or by reset, the corresponding function can be operated with the changed value.
*2  With latch settings: Read/write

No latch settings: Read only
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BFX3 Series compatible

Device No. Name Descriptions R/IW
CH1 CH2
SD8063 SD8438 Serial communication error Stores the error code when a serial communication error R
code occurs.
SD8419 SD8439 Serial communication Stores status of the current communication being executed. R
operation mode
R: Read only
Details of related devices
Serial communication error
Turns ON when an error occurs in serial communication. These flags are for check of the serial communication error.
FX5 only FX3 Series compatible | Description R/W
CH1 CH2 CH3 CH4 CH1 CH2
SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Turns ON when an error occurs in serial R
communication.
Devices do not go OFF even when normal
communication is restored.
R: Read only

After the devices above turns ON, the error code is stored in the compati

ble devices below.

FX5 only FX3 Series compatible | Name Description
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication When a serial communication error
error code occurs, the error code is stored.
Precautions

Do not turn ON or OFF with program or engineering tool.

Serial communication error does not turn OFF even if the communication comes back to normal.
The devices turn OFF when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is

turned ON.

Absencel/presence of MC protocol

Turns ON when MC protocol is set for serial communication.
Turns ON by setting MC protocol for the protocol format by the parameters, and by turning power supply ON—OFF or by

reset.
FX5 only FX3 Series compatible | Description R/W
CH1 CH2 CH3 CH4 CH1 CH2
SM8503 SM8513 SM8523 SM8533 SM8419 SM8439 Turns ON when MC protocol is set for serial R
communication.
R: Read only
Global ON
Turns ON/OFF when the global command is received.
FX5 only FX3 Series compatible | Description R/W
CH1 CH2 CH3 CH4 CH1 CH2
SM8680 SM8690 SM8700 SM8710 SM8126 SM8426 Turns ON/OFF when the global command is R
received.
R: Read only
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Station number setting latch setting valid flag

When latch for the station number setting set in the parameter is “latch”, these flags turn ON when power supply ON—OFF or
when system is reset.

In that case, the station number set in SD8740, SD8750, SD8760, SD8770 turns valid.

When latch not required for the station number setting set in the parameter is “no latch”, these flags turn OFF when power
supply ON—OFF or when system is reset.

In that case, a station number set in the parameter turns valid.

In addition, this device holds its status even when the power is turned OFF—ON or reset.

CH1 CH2 CH3 CH4 Description R/W
SM8740 SM8750 SM8760 SM8770 Turned ON when with SD latch setting of station R
number setting is valid.
R: Read only
Precautions

Do not turn ON or OFF with program or engineering tool.

Serial communication error code

Stores the error code for serial communication (I=5~ Page 92).

FX5 only FX3 Series compatible | Description R/W

CH1 CH2 CH3 CH4 CH1 CH2

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 When a serial communication error occurs, the error R
code is stored.

R: Read only

Precautions

Do not change the value with program or engineering tool.

Serial communication errors are not cleared even after communication has recovered its normal status.

Cleared the devices when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.
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Serial communication settings

Stores the set communication parameter in the communication settings when turning OFF—ON the PLC power or resetting

the system. (==~ Page 81 Communication Setting)

CH1 CH2 CH3 CH4 Description R/W
SD8502 SD8512 SD8522 SD8532 Stores the setting of the communication parameter. R
R: Read only

The descriptions of the communication parameters are as follows.

Bit No. Name Description

0 (bit = OFF) 1 (bit = ON)
b0 Data length 7 bits 8 bits
b1 Parity bit b2, b1
b2 (0, 0): Not provided

(0, 1): Odd

(1, 1): Even
b3 Stop bit 1 bit 2 bits
b4 Baud rate b7, b6, b5, b4
b5 (0, 0, 1, 1): 300 bps
b6 (0,1,0,0): 600bps
b7 (0, 1,0, 1): 1200 bps

(0,1,1,0): 2400bps
(0,1,1,1): 4800bps
(1,0,0,0): 9600bps
(1,0,0,1): 19200bps
(1,0,1,0): 38400bps
(1,0,1,1): 57600bps
(1,1,0,0): 76800bps
(1,1,0,1): 115200bps

b13 Sum check Not added Added

Precautions

Do not change the value with program or engineering tool.

Serial communication operation mode

Stores the communication function code that the serial communication is being used.

FX5 only FX3 Series compatible | Description R/W
CH1 CH2 CH3 CH4 CH1 CH2
SD8503 SD8513 SD8523 SD8533 SD8419 SD8439 0: MELSOFT Connection or MC protocol R

3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support
Other than above: Not used

R: Read only

Precautions

Do not change the value with program or engineering tool.
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Station number settings

When SD latch setting is set to “no latch”, a station number of a local station that is set in the engineering tool and used in MC
protocol (station numbers 0~15(00H to OFH)) is stored when the power supply is turned OFF—ON or reset.

When SD latch setting is set to “latch”, the contents of station number settings can be changed by program or engineering
tool, and by turning power supply ON—OFF or by reset, it can be operated with the station number stored in the station
number settings.

CH1 CH2 CH3 CH4 Description R/W

SD8740 SD8750 SD8760 SD8770 Stores the station number of a PLC. “

*1  With latch settings: Read/write
No latch settings: Read only

Precautions

Do not change the value with program or engineering tool.

Message system

Stores the settings of the message system (format1, 4, 5) that is set in the parameter.

CH1 CH2 CH3 CH4 Description R/W
SD8741 SD8751 SD8761 SD8771 0: Format 1 (X, Y OCT) R

3: Format 4 (X, Y OCT)

4: Format 5

5: Format 1 (X, Y HEX)"!
6: Format 4 (X, Y HEX)"!

R: Read only
*1  For supported versions of format 1 (X, Y HEX) and format 4 (X, Y HEX), refer to [~ Page 288 Added and Enhanced Functions.

Precautions

Do not change the value with program or engineering tool.

Time out judge time

Stores the judgment time until the error when a data reception is stopped from the counterpart equipment, set in the
parameter when the power supply is turned OFF—ON or reset.

CH1 CH2 CH3 CH4 Description R/W

SD8742 SD8752 SD8762 SD8772 1 to 32767 (ms) R
When "0" or negative value is set for the setting value,
the time-out time is set to default value (refer to the

following).

R: Read only
EDefault value of the time-out time

Baud rate (bps) Default value (ms) Baud rate (bps) Default value (ms)
300 50 9600 10

600 30 19200 10

1200 20 38400 10

2400 10 57600 10

4800 10 115200 10

Precautions

Set a longer time-out time to the parameter than the required time to receive one character for the baud rate being used.
Do not change the value with program or engineering tool.
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5 INVERTER COMMUNICATION

This chapter explains inverter communication.

5.1 Function Outline

Inverter communication function allows connection between an FX5 PLC and up to 16 inverters through RS-485

communication, and monitors operations of inverters, gives various commands to inverters and reads and writes inverter

parameters.

+ Mitsubishi general-purpose inverters FREQROL-F800/E800/A800/A800 Plus/F700PJ/F700P/A700/E700/E700EX (sensor
less servo) /D700/V500 Series can be linked.

* Inverter operations can be monitored, various commands can be given, and parameters can be read or written.

» The overall distance is 1200 m maximum. (Applies only when configured with FX5-485ADP)

Up to 16 units
1200 m (50 m when the built-in RS-485 port or FX5-485-BD is used)

¥y
Y

FX5 PLC Inverter Inverter
® ®© 6 ¢ & 0 0o o
Built-in Built-in Built-in
RS-485 port RS-485 port RS-485 port
Master station Station No. 1 Station No. n

5.2 Procedure before Operation

The flow chart below shows the Inverter Communication setting and sequence programs creation procedure until data link:

1. Check communication specifications
For applicable inverter, operation commands and parameters, and execution time of inverter communication, refer to Refer to
[~ Page 102 Specifications.

2. System configuration and selection

For system configuration, and select communication equipment, refer to Refer to [~ Page 100 System Configuration.
3. Wiring

For selection of cables and connection equipment, and wiring example, refer to Refer to I~=~ Page 109 Wiring.

4. Communication settings
For communication settings of inverter, refer to [==~ Page 122 Inverter Communication Settings.
For communication settings of communication device, refer to [==~ Page 130 PLC Communication settings.

5. Program creation”!
For detailed explanation of related devices, and basic program, refer to Refer to ==~ Page 132 Programming.

*1  For details on operating procedure of GX Works3, refer to the manual below.
[T1GX Works3 Operating Manual
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5.3 System Configuration

This section outlines the system configuration required to use inverter communication.

FX5UJ CPU module

A serial port of up to 2 channels can be connected in the FX5UJ CPU module by using a communication board and
communication adapter.

Communication channel assignments are fixed regardless of the system configuration.

The combinations which can be configured are shown below.

[Configuration example 1]

[Configuration example 2]

[

¢7 CH3: Communication adapter-1 i ¢7

CH4: Communication adapter-2
CH3: Communication adapter-1

| o o L

e
[ I H
@

S8888 .
@lllll

! g b ]
CH2: Communication board
Serial port | Important points in selection Overall distance

Communication board

FX5-485-BD | CH2

Mounted on top of the CPU module, there is no change in the
installation space requirements.

50 m or less

Communication adapter

FX5-485ADP | CH3, CH4'!

Mount the communication adapter to the left of the CPU module.

1200 m or less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module

A serial port of up to 4 channels can be connected in the FX5U CPU module by using the built-in RS-485 port, communication

board, and communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1

CH1: Built-in RS-485 port

CH2: Communication board

Serial port | Important points in selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
installation space requirements.
Communication adapter | FX5-485ADP | CH3, CH4™" Mount the communication adapter to the left of the CPU module. 1200 m or less

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

FX5UC CPU module

A serial port of up to 3 channels can be connected in the FX5UC CPU module by using the built-in RS-485 port and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1
A

CH1: Built-in RS-485 port

Serial port | Important points in selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.
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5.4 Specifications

This section describes the communication specifications and performance of the inverter communication function.

Communication specifications

Items

Specifications

Remarks

Number of connectable units

Maximum of 16

Transmission standard

RS-485 standard

Maximum overall distance

When FX5-485ADP is used: 1200 m or less
When using built-in RS-485 port or FX5-485-BD: 50 m or less

Protocol type

Inverter computer link

Control procedure

Asynchronous system

Communication method

Half-duplex, bi-directional communication

Baud rate 4800/9600/19200/38400/57600/115200 bps Only FREQROL-F800/A800 supports 57600
bps or more
Character — ASCII —
format Start bit 1 bit —
Data length 7 bits/8 bits —
Parity bit None, odd or even —
Stop bit 1 bit/2 bits —
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Applicable inverter

Series

Connection destination

FREQROL-F800 Series

Built-in RS-485 terminal

FREQROL-E800 Series

Built-in PU connector

FREQROL-A800 Series

Built-in RS-485 terminal

FREQROL-A800 Plus Series

Built-in RS-485 terminal

FREQROL-F700PJ Series

Built-in PU connector

FREQROL-F700P Series

Built-in RS-485 terminal

FREQROL-A700 Series

Built-in RS-485 terminal

FREQROL-E700 Series

Built-in PU connector, FR-E7TR (optional)

FREQROL-E700EX Series

Built-in PU connector

FREQROL-D700 Series

Built-in PU connector

FREQROL-V500 Series

Built-in PU connector, FR-A5NR (optional)

Inverter instruction codes and parameters

The tables below show the inverter instruction codes and the parameters that can be communicated.

Inverter Operation monitoring

The table below shows instruction codes for reading the inverter which can be specified by IVCK instruction (I=5~ Page 146)

operand (s2) and their contents. Any instruction codes not shown in the table below may cause communication errors. Use

the instruction codes shown below only.

For the instruction codes, refer to the pages explaining computer link in detail in each inverter manual.

Inverter Read Applicable inverter

P G F800 | ES00 | AS00 | A800 | F700PJ | F700P | A700 | E700 | E700EX | D700 | V500

code Plus

(hexadecimal)

H7B Operation mode | O @] @] @] O @] @] O O @] @]

H6F Output ¢} O O O o O ¢} ¢} ¢} ¢} o
frequency/speed

H70 Output current O @] @] @] @] @] @] O O @] @]

H71 Output voltage O O O O O O O @) @) O @)

H72 Special monitor O O O O O O O @) @) O @)

H73 Special monitor @] O @] @] @] @] @] O O @] O
selection No.

H74 Error contents O O O O O O O O O O O

H75

H76

H77

H79 Inverter status O O O O O O O O O O —
monitor
(expansion)

H7A Inverter status O O O O O O O O O O O
monitor

He6D Set frequency O O O O O O O O O O o™
read (RAM)

H6E Set frequency O O O O O O O @) @) O o
read (EEPROM)

H7F Link parameter These codes cannot be specified in (s2) in IVCK instruction. They are automatically processed when a "second
expansion setting | parameter specification code" is specified in IVRD instruction.

H6C Second
parameter
switching

*1 Please set "0" to instruction code HFF (Link parameter expansion setting) just before the IVCK instruction when reading frequency.
When "0" is not set, reading of the frequency may not be executed normally.
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Inverter Operation control

The table below shows instruction codes for writing to the inverter which can be specified by IVDR instruction (I=5~ Page 148)
operand (s2) and their contents.
For the instruction codes, refer to the pages explaining computer link in detail in each inverter manual.

Inverter Write Applicable inverter

Py e F800 | E800 | A800 | A800 |F700PJ | F700P | A700 |E700 | E700EX | D700 | V500

2ocs Plus

(hexadecimal)

HFB Operation mode | O @] @] @] O @] @] O O @] @]

HF3 Special monitor O O O O O O O @) @) O @)
selection number

HF9 Run command O O O O O O O O O O —
(expansion)

HFA Run command O O O O O O O O O O O

HED Set frequency O O O O O O O O @) O o"
write (RAM)

HEE Set frequency O O O O O O O @) @) O o’
write (EEPROM)

HFD" Inverter reset 2 O O O O O O O O O O O

HF4 Error contents O O O O O O O O O O O
batch clear

HFC All parameter O O O O O O O @) @) O @)
clear

HFF Link parameter O O O O O O O @) @) O @)
expansion setting

*1  The instruction code "HFD (inverter reset)" does not request a response from the inverter. Accordingly, even if inverter reset is executed
in a station number to which an inverter is not connected, error does not occur. It takes about 2.2 seconds to complete execution of
inverter reset.

*2 When resetting the inverter, please specify H9696 as the operand (s3) of the IVDR instruction.

Do not use H9966.

*3 Please set "0" to instruction code HFF (Link parameter expansion setting) just before the IVDR instruction when writing frequency. When

"0" is not set, writing of the frequency may not be executed normally.

Parameters

For inverter parameters which can be changed (read/write), refer to the manual for each particular inverter.
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Time required for inverter communication instructions

Outline

The period of time after one inverter communication instruction is driven until communication with the inverter is completed

(SM8029 turns ON) is considered as the required time for the inverter communication instruction as shown.

X0
— SET MO —
MO Invert icati
| nverter communication
instruction
SM8029
— RST MO —
MO
SM8029
' Tinv
D T2 S To—>

"N"th send/receive of : :
the instruction B
Communication
end processing

! : First send/receive of Second send/receive of e
! the instruction the instruction
Communication
preparation processing

T4 ; Ts —> Te[n] ™1

. = . Request . . . .
. nverter ' message ' * . *q ' *q v
< waiting time > " creation |~ T7[n] >< Te[n] " To[n] "
! /The request message \! . L
: is being sent ' ' v
' ,< Inverter data > C
! check time ' v

'/The response message is\' _;
: being received !
*1  The time required for the "n"th time send/receive of the instruction.

Some inverter communication instructions execute several send/receives. The following table shows the number of send/

receives in each instruction.

Inverter communication instruction Number of send/receives per instruction
IVCK 1
IVDR 1
IVRD Change of the 2nd parameter is unnecessary. 2
Change of the 2nd parameter is necessary.*2 3
IVWR Change of the 2nd parameter is unnecessary. 2
Change of the 2nd parameter is necessary. 2 3
IVBWR Number of times of communication (s2) (s2) x 2 + Number of parameters requiring change of the 2nd parameter 2
IVMC 1

*2 For parameters requiring change of the 2nd parameter, refer to [~ Page 161 Second parameter specification code.
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Calculation method

The required time "Tinv" for inverter communication instruction in units of "ms" is calculated as follows.
"INT(n)" in the calculation formula indicates an integer obtained by truncating decimal places of "n".

HLength of 1 character

In inverter communication, the communication setting is as shown in the following table.
The length of 1 character is as shown in the following expression.
Length of 1 character = Start bit + Data length + Parity bit + Stop bit = 10 [bit]

Name Setting value No. of bits
Start bit — 1

Data length 7 7

Parity bit Even 1

Stop bit 1 1

Total 10

ETime required for inverter communication instructions
The time required for inverter communication instructions is calculated based on the following expression.

Tinv=T1+T2+T3

- 1 i "1
T1=INT ( Scan fme + 1) x Scan time [ms]

T2={nx (T4 +Ts5)}+ ZTe[n] [ms]  n: Number of send/receives
Te[1] + Te[2] + T6[3] + e°
T3 =1[ms]
*1  Time required for one instructions.
Ty4, T and Tg[n] are calculated as given in the following table.

Communication Calculation method
time
T4 = (INT( ! +1)XScantime)+(INT($+1)XScantime)
- Scan time Scan time
Ts INT L 1 Scan ti
= —_—+ X
( Scan time ) x Scan time
Teln] * For Scan time <T7[n]+Tg[n]+Tg[n]
_ T7[n]+Ts[n] + To[n] . .
= (INT( Scan time )+ 1) % Scan time + ( INT ( Scan time + 1) x Scan time )

« For Scan time >T,[n]+Tg[n]+Tg[n]

= (INT (221 *+ T8l + To [l y, 5 ) x Scan time + ( INT ( !

1 . .
Scan time Scan time 1) x Scan time )

T7[n]+Toln] ]

={( Communication speed [bps]

) x (No. of characters sent/received? x 1-character length) } x 1000

Tgln] = Data check time in inverters™

*2 Refer to == Page 107 for the number of sent/received characters.
*3 Refer to == Page 107 for the data check time of inverters.
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ENumber of sent/received characters

Inverter Parameter/ First Second Third
communication | instruction code Send Receive | Total Send Receive | Total Send Receive | Total
instruction
IVCK H73, H7A, H7F, H6C 9 9 18 — — — — — —
Other than above 9 11 20 — — — — — —
IVDR HF3, HFA, HFF 11 4 15 — — — — — —
HFD 13 02 13 — — - - — —
Other than above 13 4 17 — — — — — —
IVRD Change of the 2nd " 4 15 9 " 20 — — —
parameter is
unnecessary.
Change of the 2nd " 4 15 11 4 15 9 1" 20
parameter is necessary.
IVWR Change of the 2nd " 4 15 13 4 17 — — —
parameter is
unnecessary.
Change of the 2nd " 4 15 1 4 15 13 4 17
parameter is necessary.
IVBWR" Change of the 2nd 1 4 15 13 4 17 — — —
parameter is
unnecessary.
Change of the 2nd " 4 15 1 4 15 13 4 17
parameter is necessary.
IVMC — 19 19 38 — — — — — —

*1 Indicates the number of sent/received characters required to write 1 parameter. The IVBWR instruction executes parameter writing
repeatedly for the number of times of communication (s2).
*2 There is no response from the inverter because resetting is not complete. The PLC waits for 2.2 s until reset of the inverter is completed,
and then completes execution of the inverter communication instruction.

HEData check time of inverters

Make sure to refer to the manual of the inverter used, and confirm the data check time corresponding to the communication

command used.

Item Data check time
Various monitors, operation command, set frequency (RAM) <12 ms
Parameters read/write, set frequency (EEPROM) <30 ms

Parameter all clear/all clear <b6s

Reset instruction

No response

(The PLC waits for 2.2 s until reset of the inverter is completed, and then
completes execution of the inverter communication instruction.)

The IVWR, IVRD and IVBWR instructions automatically change expansion parameters and the 2nd parameter.

The data check time for the last (2nd or 3rd) send/receive in the IVWR and IVRD instructions and the data check time for the

last send/receive of each parameter writing in the IVBWR instruction corresponds to parameter reading/writing (<30 ms).

The data check time for sending and receiving other than the above (such as expansion parameter change and 2nd

parameter change) corresponds to various monitors (<12 ms).
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Calculation example

This is a calculation example for the following communication settings and scan time when communicating with an inverter.
Communication speed = 19200[bps]

Length of 1 character = 10[bif]

Scan time = 10[ms]

HCalculation example 1
Calculation of required time when Pr. 3 is read by the IVRD instruction

Tinv=T+To+T3=181[ms]

T4=10[ms], T3=1[ms]

Calculate "T," as follows because Pr.3 does not require change of the 2nd parameter.
T2=2x(Ta+Ts)+ Te[1] + Te[2] =2x(30+10)+ 30 +60 =170 [ms]

Number of The first The second
send/receives send/receive send/receive

T4=(INT(11—0+1)X10)+(INT(%+1)><10)=30[ms]

Ts = INT (== +1) x 10 = 10 [ms]

10
Te[1] = (INT ( T7[1]+T81[;]+T9[1] )+1) x 10+(INT(11—0+1 )% 10 )= (INT ( 1?68

T7[1] + Te[1] + To[1] = 7.8 + 12 = 19.8 [ms]
T7[1] + To[1] = (( 191700 ) x (11+4) x 10 ) x 1000 = 7.8 [ms]
Tg[1] = 12 [ms]
Tof2) = (INT (TEETEEITERL ) ) 40 4+ (INT (25 +1) x 10) = (INT(
T7[2] + T8[2] + T9[2] = 10.4 + 30 = 40.4 [ms]
T7[2] + To[2] = (( (9+11) x 10 ) x 1000 = 10.4 [ms]
T8[2] = 30 [ms]
Tinv=T1+T2+T3=10+170 + 1 =181 [ms]
ECalculation example 2
Calculation of required time when Pr.902 is read by the IVRD instruction
Tinv=T+To+T3=251[ms]
T4=10[ms], T3=1[ms]
Calculate "T," as follows because Pr.902 does not require change of the 2nd parameter.

+1)x10) +10 = 30 [ms]

45)(')4 +1)x10) +10 =60 [ms]

—_— ) X
19200

T2=3x (Ta+Ts)+  Te[1] + Tel2] + Te[8] =3 x (30+10)+30 + 30 + 60 = 240 [ms]

Number of The first The second The third
send/receives send/receive send/receive send/receive

T4=(|NT(L+1)x10)+(|NT(%+1)x10)=30[ms]

10
Ts = INT (11—0+1 ) x 10 = 10 [ms]
To1] = (INT (AL TBOITOM ) gy 40+ (INT (11—0+1 )x10) = (INT( 119(')8 +1)x10) +10 = 30 [ms]
T7[1] + Te[1] + To[1] = 7.8 + 12 = 19.8 [ms]
T71]+ Tol1] = (( 7g5a5 ) * (11+4) % 10) x 1000 = 7.8 [ms]
Te[1] = 12 [ms]
Te2] = (INT (2IFTBI2IHTO2] v gy s 10 4 (INT (11—0+1 )% 10) = (INT( 119(')8 +1)x10) + 10 = 30 [ms]
T7[2] + Te[2] + To[2] = 7.8 + 12 = 19.8 [ms]
= ; X X X =
T7[2] + To[2] = ( (75555 ) * (11+4) x 10) x 1000 = 7.8 [ms]
T8[2] = 12 [ms]
Te[3] = ( INT ( T7[3]+T81[3]+T9[3] )+1)x 10 + (INT (11—0 +1)%x10) = (INT ( 410(')4 +1) x10 +10 = 60 [ms]

T7[3] + T8[3] + T9[3] = 10.4 + 30 = 40.4 [ms]
T7[3] + To[3] = ( ( (9+11) x 10 ) x 1000 = 10.4 [ms]
Te[3] = 30[ms]
Tinv=T1+ T2 + T3 =10 + 240 + 1 = 251 [ms]

— ) x
19200
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ECalculation example 3
Calculation of required time when Pr. 10 to Pr. 14 [(s2) = 5] are written by the IVBWR instruction
Tinv=T4+To+T3=851[ms]
T4=10%(s2)=50[ms], T3=1[ms]
Calculate "T," as follows because Pr.10 to Pr. 14 do not require change of the 2nd parameter and the time required for writing
is same in each parameter.
T2 = (2% (T4+T5) + Te[1]+T6[2] ) + (2 x (T4+T5) + Te[3]+T6[4] ) + *=°
Time required to write Pr. 10 Time required to write Pr. 11

=5 x(2x(T4+Ts) + Te[1] + T6[2] ) =5 x (2 x (30+10) + 30 + 50 ) = 800 [ms]

(s2)
T4=(INT(11—0+1 ) % 10)+(INT(%+1 ) x 10 ) = 30 [ms]

Ts = INT (== +1) x 10 = 10 [ms]

10
To1] = (INT (LT ) 4 40+ (INT (25 +1) % 10) = (INTY(

T7[1] + Te[1] + To[1] = 7.8 + 12 = 19.8 [ms]
T[] + To[1] = (( (11+4) x 10 ) x 1000 = 7.8 [ms]
Te[1] = 12 [ms]
Tof2] = (INT (LZETEEITEL ) ) 404+ (INT (- +1) % 10) = (INT(
T7[2] + Te[2] + To[2] = 8.9 + 30 = 38.9 [ms]
T7[2] + To[2] = (( (13+4) x 10) x 1000 = 8.9 [ms]
Te[2] = 30 [ms]
Tinv=T1+T2+T3=50+800+1=2851[ms]

5.5 Wiring

This section explains about the wiring.

119'8 +1) x10 +10 = 30 [ms]

—_— ) X
19200

38.9
0

5~ *1)%10+10 = 50 [ms]

—_— ) X
19200

Wiring procedure

1. Select the connection method
Confirm the inverter connection method. (=5~ Page 110 Connection method)

2. Make arrangements for wiring
Prepare cables (I~ Page 112 Cable), distributors (==~ Page 114 Connection devices (RJ45 connector and distributor)) and
termination resistors ([~ Page 115 Termination resistor setting) required for wiring.

3. Turn OFF the PLC power

Before wiring, make sure that the PLC power is OFF.

4. Wire the communication equipment.

Connect RS-485 communication equipment of PLC with the serial port of the inverter. (=5~ Page 116 Connection diagram)
5. Set or connect termination resistors.

Set or connect termination resistor of the inverter farthest from the PLC. (I=5~ Page 115 Termination resistor setting)

6. Connect (Ground) a shielding wire (Class-D grounding)
When using a twisted pair cable, connect a shielding wire. (=5~ Page 116 Shielded wiring)
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Connection method

When connecting to RS-485 communication equipment, use the 10BASE-T cable or shielded twisted pair cables, depending
on the connection method.

— > O—
PU connector Single wire Termination resistor
(RJ45 connector) (Use twisted pair cable or (Which is built in the FX5 PLC, and must be
10BASE-T cable for LAN.) arranged by the user for the inverter, and
supplied with or built in for other communication
equipment)

F800/A800/A800 Plus/F700P/A700 series
EBuilt-in RS-485 terminal

* In the case of 1-to-1 connection

Built-in RS-485

Twisted pair cable

* In the case of 1-to-n connection

Twisted pair cable Twisted pair cable

Twisted pair cable

=
2]
=

2]

=

Built-in Built-in Built-in
RS-485 RS-485 RS-485
terminal terminal terminal

E800/F700PJ/E700/E700EX/D700/V500 series

HPU connector
* In the case of 1-to-1 connection

Termination
resistor
— e [Distributor—{1

10BASE-T
cable

10BASE-T cable

PU
connector
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* In the case of 1-to-n connection

10BASE-T 10BASE-T Termination
cable cable resistor
—o |Distributor| e————————e |Distributor| e————————e |Distributor—]
10BASE-T 10BASE-T 10BASE-T
cable cable

10BASE-T cable

PU
connector

PU
connector

Point}3

* Because the termination resistor cannot be connected to the inverter, use a distributor.
» Cannot be connected to the built-in Ethernet port of the CPU module.

HBFR-E7TR (E700 Series only)
* In the case of 1-to-1 connection

| When a distributor is not used |

FR-E7TR

Twisted pair cable T

* In the case of 1-to-n connection

| When a distributor is not used |

Twisted pair cable Twisted pair cable

[

Twisted pair cable ¥ FR-E7TR @ FR-E7TR
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BFR-A5NR (V500 Series only)

* In the case of 1-to-1 connection

| When a distributor is not used |

~

Twisted pair cable T Y—|:| Termination resistor
* In the case of 1-to-n connection
| When a distributor is not used |
Twisted pair cable Twisted pair cable
.E Termination resistor

[

CoCODTOOCO)

Twisted pair cable R FRABNR [T FRABNR [T FR.ASNR

L~ 9

L~ 9

Cable

Twisted pair cable

Use commercial three-pair type twisted cables of 0.3 mm? or more.
The specifications of the cables used in wiring are shown.

BRS-485 cable specifications

Items Description

Cable type Shielded cable

Number of pairs 3p

Conductor resistance (20°C) 88.0 Q/km or less

Insulation resistance 10000 MQ-km or more

Voltage resistance 500 V DC, 1 minute
Electrostatic capacitance (1 kHz) 60 nF/km or less as an average
Characteristic impedance (100 kHz) 110£10 Q
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ECable structural drawing (reference)

Example of three-pair cable structural drawing

HPoint of contact
For details on cables such as specifications, contact each cable manufacturer.

10BASE-T cable
Available 10BASE-T cables for PC LAN wiring can be used.

ESelection procedure when purchasing
Cable type: 10BASE-T cable (Category 3 or higher)

Connection specifications: Straight type
Connector: RJ45 connector

HPrecautions for using cables
Pay attention to the following points when purchasing cables.

* 5V DC is output to the PU connector of the inverters for supplying power to the PU. Please cut pins No. 2 and 8 of
commercial cables to prevent wiring to pins No. 2 and 8. ([BMJ-8-28N] distributor is recommended.)

Connecting cables

The table below shows applicable cables and tightening torques.

Number of wires Wire size Tightening torque
connected per Solid wire, Wire ferrule with
terminal Stranded wire insulation sleeve

FX5U CPU module built-in RS-485 port One wire 0.2 to 0.5 mm? 0.2 to 0.5 mm? 0.22t0 0.25 N'-m

(AWG24 to 20) (AWG24 to 20)

Two wires 0.2 mm? (AWG24) —

FX5UC CPU module built-in RS-485 port One wire 0.3 t0 0.5 mm? 0.3 to 0.5 mm?

FX5-485-BD (AWG22 to 20) (AWG22 to 20)

FX5-485ADP Two wires 0.3 mm? (AWG22) —

Precautions

Do not tighten terminal screws with torque beyond the specified range. Otherwise it may cause equipment failure or
malfunction.

HEWire end treatment

With regard to the cable end treatment, use a stranded cable or solid cable as is, or use a wire ferrule with insulating sleeve.
* When using a stranded cable or solid cable as is

- Twist the end of stranded wire and make sure that there are no loose wires.

- Please do not solder plate the ends of the cable.

Dimensions of the cable end

FX5U CPU modaule built-in RS-485 port FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP

iﬁ |

5 mm 9 mm

5 INVERTER COMMUNICATION 11
5.5 Wiring 3




* When using a wire ferrule with insulation sleeve
Because it is difficult to insert a cable into an insulating sleeve depending on the thickness of the cable sheath, select the

proper cable according to the outline drawing.

FX5U CPU module built-in RS-485 port

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-
485ADP

Insulating sleeve Contact area

(crimp area)
A@
7

Insulating sleeve Contact area

\M (crimp area)
v

10 [ >—

6 mm
2t02.5mm 10.5t0 12 mm 2.6 mm 14 mm
<Reference>
Manufacturer Model name Crimping tool
FX5U CPU module built-in RS-485 port PHOENIX CONTACT GmbH & Al 0.5-6WH CRIMPFOX 6
FX5UC CPU module built-in RS-485 port Co. KG Al 0.5-8WH CRIMPFOX 6T-F
FX5-485-BD
FX5-485ADP
* Tool

For tightening the terminal, use a commercially available small screwdriver with straight tip that is not widened

toward the end as shown below.

WPrecautions With straight tip
If the diameter of the screwdriver tip is too small, the required tightening torque cannot be achieved. To achieve <

the appropriate tightening torque shown in the previous page, use the following screwdriver or its equivalent

(grip diameter: approximately 25 mm). 0.4 mm 2.5 mm

—He >

<Reference>

Manufacturer Model name

PHOENIX CONTACT GmbH & Co. KG SZS0.4%x25

Connection devices (RJ45 connector and distributor)

Prepare the following devices if necessary.

Product name Model name Manufacturer
RJ45 connector 5-554720-3 Tyco Electronics Japan, Ltd.
BMJ-8 HACHIKO ELECTRIC CO., LTD

Distributor

BMJ-8-28N (no internal connection for pins 2 and 8)
(Do not use plug with termination resistor.)
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Termination resistor setting

Set or connect termination resistor of the inverter farthest from the FX5 PLC.
For details on connection, refer to =~ Page 116 Connection diagram.

At the FX5 PLC

The built-in RS-485 port, FX5-485-BD and FX5-485ADP have a built-in termination resistor.

Set the termination resistor selector switch to 110 Q.
HFX5U CPU module built-in RS-485 port HFX5UC CPU module built-in RS-485 port

13300 Termination

_ resistor selector
/ switch
<«OPEN

Termination

= resistor selector

4a switch
o

¥110Q

MFX5-485-BD HFX5-485ADP

Termination
| — resistor
selector switch

« A ->
110Q OPEN 330Q

Termination
resistor selector
switch

OPEN »

At the Inverter

Communication may be affected by noise echo depending on the transmission speed and transmission distance. If
communication is hindered by noise echo, connect a termination resistor to the inverter.

EBuilt-in RS-485 terminal

A built-in termination resistor is provided. Connect a 100 Q termination resistor to the inverter farthest from the PLC.

Termination
resistor selector

switch
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HPU connector
The customer needs to provide 100 Q, 1/2 W termination resistors such as the following.

Brown
Precision

cC
X
g3
mm
0 1

=100 Q
(10")
» Connect a termination resistor between pin No. 3 (RDA) and pin No. 6 (RDB).
» Connect a distributor to the PU terminal because termination resistors cannot be connected.
» Connect a termination resistor only to the inverter located furthest away from the PLC.

BFR-E7TR

A built-in termination resistor is provided. Connect a 100 Q termination resistor to the inverter farthest from the PLC.

Termination
resistor selector

HFR-A5NR
Connect a termination resistor chip (which is supplied together with the FR-A5NR) between the RDB and RDR terminals of
the inverter farthest from the PLC.

Shielded wiring

Perform Class-D grounding for the shield of one side of the cable (ground resistance: 100 Q or less).
For details on connection, refer to =~ Page 116 Connection diagram.

Connection diagram

F800/A800/A800 Plus/F700P/A700 series

EBuilt-in RS-485 terminal

* When one inverter is connected

Set the termination resistor selector

0
Built-in RS-485 port switch to "110 Q".
FX5-485-BD /
FX5-485ADP /] Twisted pair cabl
——————— ") wisted pair cable
igg ;|| >< ;}ic_(OB mm? or more)
SDA l |
SDB | : >< DI< Set the termination resistor selector
1,0.3 mm? or more |, switch to "100 Q".
SG 1 o
S| [s|s RR[ | 17
DD DID|
IAIB IA|IB
= . 11 1M
PLC Class-D grounding
N ———
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* When multiple (up to 16) inverters are connected

Set the termination resistor selector

Set the termination resistor
switch to "110 Q".

selector switch of the farthest
inverter to "100 Q".

T
Built-in RS-485 port
FX5-485-BD . )
FX5-485ADP A Twisted galr cable
—— (0.3 mm< or more)

RDA Il - ‘_ l‘____l\
R ey | p— . X
SDA b >Cb><
SDB L,

—h ok
1
G 0.3 'mmz or more |, K
i___J. —
= 2. :Class&[)
CIaSS'D s SISISIS Py ey grounaing SISl =R grounaing S =R \
grounding |lc| lbppp| Piepp) s| bpiplpip| Iplpplp| [s s| pip| ! | pp
slaiglal [BlaBlA| [© 6l [BlaiBlal [BlaBla| [6 ol [ Bla
fo 111122 |1]1]2]2 11212 1111212 M 11
PL T T = T
b e e e e I b e e e e ]

For branching, perform wiring as shown below:

Connect to SDA and
SDB in PLC.

Connect to RDA1 and
RDB1 in next inverter.

=
TXD
Connect to RDA and { =z
RDB in PLC.

Connect to SDA1 and
SDB1 in next inverter.

Connect to SG in next

Connect to SG in PLC.{ .
inverter.

E800/F700PJ/E700/E700EX/D700/V500 series

HPU connector
* When one inverter is connected (4-wire type)

Set the termination resistor selector

( N switch to "110 Q".
Built-in RS-485 port
FX5-485-BD Distribut
FX5-485ADP / IStributor
RDA [----- 5 5 Connect a termination resistor of 100 Q,
RDB }---- n n 1/2 W (not supplied).
SDA|---- 3 §—=|—|
SDB f---- 6] 6] When seen from inverter front
SG le-m- a o (receptacle side)
T Hi Tl
LOBASET [ fopateT] 8 [E
| =
.
PU (RS-485) [SI9RRlg| H
Connector  [POPPlS =
pLC | Inverter [{aBraE TE
nverter
\ ) 514361 Modular jack
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* When multiple (up to 16) inverters are connected (4-wire type)

Connect a termination resistor
of 100 Q, 1/2 W (not supplied)
to the most distant inverter.

Set the termination resistor selector

(. \ switch to "110 Q".
Built-in RS-485 port /
E;(g::gg-ABDDP / Distributor Distributor Distributor
oA - fH—f——f—F H—H
RDB |----- 4 4 4 4 4
SDA |- g g g g g g
SDB | 6 g 8 g 6 B
SG - TS ipananail Upmmnnail Upnnnat
LOBASE- 15|4|jAL|b|1|| |s|4|s|b|1|| |5|4|a|b|1||
S|SIRIR S|SIRIR S|SRR
PU (RS-485 S| PU (RS-485) S PU (RS-485) S|
Co(nnector) 2323@ Connector igagG ...| Connector 23&36
I
L PLC L Inverter | =7=i6M Inverter |r54361 Inverter |54361

/I\— For the pin arrangement in the connector, refer to the connection
diagram for one inverter.

* When one inverter is connected (2-wire type, E700 Series only)

Set the termination resistor selector

( A switch to "110 Q".
Built-in RS-485 port
FX5-485-BD / Distributor
FX5-485ADP
RDA [----- 5 51 Connect a termination resistor of 100 Q,
RDB |---- - 4] n 1/2 W (not supplied).
SDA |---- 3] 5—:»—|
SDB |---- B 6] When seen from inverter front
SG L-mev 0 o1 (receptacle side)
10BASE-T | phkrrk
OB (S ] s (E
.
| §
PU (RS-485) [SSRR| =
Connector  PPPD} 1 |E
AIBJAIB ==
PLC Inverter |
\_ I/ J[514[3]6]1 Modular jack

* When multiple inverters are connected (up to 16) (2-wire type, E700 Series only)

Connect a termination resistor

Set the termination resistor selector of 100 Q, 1/2 W (not supplied)
( A switch to "110 Q". to the most distant inverter.
Built-in RS-485 port /
Eig:ﬁggfgp / Distributor Distributor Distributor
oA H—F  Br—F B—F
RDB - ] u 4 A 4 § A
SDA |-—- 3 3 3 3 3 3
SDB |-~ 6] 6] 6] 6] 6] 6
SG |- T0BASET | > | 1] > | | > ]
e |s|4|s|b|i| [S4RIe ] IJI4Id|bI1|I
SIS|R] RS SIS|R| S SISIR] RS
PU (RS-485) D|DIDID PU (RS-485) D|D|DID PU (RS-485) D|DIDID
Connector ABABG Connector i BABG . « o/ Connector BABG
1
L PLC L Inverter GRRRE Inverter lI5aREM Inverter |54361

/I\— For the pin arrangement in the connector, refer to the connection diagram for
one inverter.
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BFR-E7TR

* When one inverter is connected (4-wire type)

Set the termination resistor selector

G Do ar )
E;J(Ig_-:&SR_ 2-385 port /| switch to "110 Q".
FX5-485ADP A
RDA M Twisted pair cable
RDB-- T | [1(0.3 mm? or more)
SDA |---- | |
SDB |---- ] i >< })'< /, Set the termination resistor selector switch to "100 Q".
3G oo |,,0.3 mm? or more|,
[U | - N
Terminal arrangement
ﬁ S|S| R
PP PP Terminal block
B| B|
D — port of the PLC.

* When multiple (up to 16) inverters are connected (4-wire type)

Set the termination resistor selector

(B in RS- ) switch to "110 Q". Set the termination resistor
uilt-in RS-485 port ) . selector switch farthest from
FX5-485-BD Twisted pair cable the inverter to "100 Q"
FX5-485ADP y, (0.3 mm? or more) -

RDA |---- | — \___,\ I —— A

l
RDB--- ‘il j\ : d :'|: Y — |:
SDA TSI e N
SDB |--- — , '

0.3 mm?2 or more | |
SG |---- 1 —
= Class-D
SSSEERRRR]s SES[SSRRRA grounding SSSSSRRRR]s
GDDDDDDDDG D(DID|D(D! LJDG D{DIDIDDID] L)G
B|A|B|ABJAIBIA| B|ABJAIB|AB|A] s B|ABJAIB[AIB|A|
PLC FR-E7TR FR-E7TR FR-E7TR
\_ J, Inverter I Inverter I

/I\— For the pin arrangement in the connector, refer to the
case of when one inverter is connected.

For branching, perform wiring as shown below: (4-wire type)

]

4-— When connecting a 100 Q termination resistor, set the switch to "100 Q".

DD
(Built.i ) DDDDDD
Built-in RS-485 port For crossover wiring of a shielded cable using the SG terminal,
Eis-igSfDDP set the terminal 2/SG selector switch to the right (ON) to change
5-485 terminal 2 to SG. (With this setting, analog inputs to terminal 2
RDA |----- | —SDA become invalid.)
RDB [----- —SDB
SDA |---- —RDA
SDB |----- —RDB o o
SG |- —SsG LX) (5 ¥ sG
RDB o
RDA To next station inverter
SDB
PLC SDA
. J
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* When one inverter is connected (2-wire type)

fm Set the termination resistor selector
FX5-485-BD /] switch to "110 Q".
FX5-485ADP 4
RDA f---- Twisted pair cable
RDB L---- - ,I'\_ - _{‘(0.3 mm? or more)
SDA p---- I } >< | c
0SSO
SDB ---- I I 2 { rossover Set the termination resistor selector switch to "100 Q".
SG |-mv (103 mm* or more, | wiring
] . N
Terminal array
R SISISIS[RR
DIDID[D] PO Terminal block
IAIBIAB| |A[B \\\
PLC FR-E7TR Connect them to the
Inverter serial port of the PLC.

* When multiple (up to 16) inverters are connected (2-wire type)

Set the termination resistor selector

. ) switch to "110 Q" Set the termination resistor
Built-in RS-485 port selector switch of the farthest
FX5-485-BD inverter to "100 Q".
FX5-485ADP y Twisted pair cable

2
RDA L. o . 0.3 rim_ or more) .
oo ] T R e e
SDA |- - \ —
SDB |--- ] — | — —
e 0.3 mm*® or more ! |
_____ I | i_ —
SEISERRRR ] andng SESE rooming T JETSEISRIRT
(Y (a [O|F Al d ORI R
gDD )IDIDIDID )Z S )IDIDIDIDIDID] )2 grodnding DIDIDJ )I)I)I)I)z
B|A|B|AB|AIBIA B|AIB|ABJAIBIA] BJ|ABJAIB|AB|A|
PLC FR-E7TR FR-E7TR FR-E7TR
\ )

T

For the pin arrangement in the connector, refer to case of one
inverter for the connection diagram.

For branching, perform wiring as shown below: (2-wire type)

[]

D

: w L

@4—— When connecting a 100 Q termination resistor,
set the switch to "100 Q".

Built-in RS-485 port =
FX5-485-BD DD D D) T For crossover wiring of a shielded cable using the SG
FX5-485ADP [soAlsoelroARDE [sd - terminal, set the terminal 2/SG selector switch to the
ROA ] ARSI AN Aoy oA e
RDB |- — N
SDA |- SDA
SDB |----- SDB 4sc
SG f---- ———sG g SDB » To next station inverter
PLC SDA
N\ J

Perform crossover wiring.
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HFR-A5NR

* When one inverter is connected

Set the termination resistor selector

(oo R switch to "110 Q".
Built-in RS-485 port
FX5-485-BD
FX5-485ADP
/ _—
Aol E I X K], Twisted peir cab
RDB L---- | | Twiste Ealr cable
| | (0.3 mm< or more)
SDA |----- | I |
SDB |---- L >< | Connect the termination resistor connection piece. |
SG L 0.3)mm? or more,
oV .
0-| Terminal
SE RRR array ) &)
S| .
DID| DIDID Terminal Flfsa =2 S <
S ppR | [eme | AGSEEEEREEEER
PLC FR-A5NR size: (M3) _F|:|E|:|
\ J Terminal ‘
symbol ©
L Connect them to the serial
port of the PLC. )
* When multiple (up to 16) inverters are connected
Set the termination resistor selector
s ) switch to "110 Q".
Built-in RS-485 port
FX5-485-BD
FX5-485ADP Twisted pair cable
Yy (0.3 mmZ2 or more) Connect a termination
—— - — resistor connection piece
RDA [----- ] 1 Y ) Y 1 to the most distant
RDB f---- ) l | Y | | | | inverter.
o XX ' P
SDB [---- 2 | ;
56 L 0.3 mm? or more ly Iy || ||
- __ — -\ i_
L Class-D ClassD <
= grounding = grounding
S 5[] RRR S| [S[S] RRR S| [S[S] RRR
DID| [P[D|D] DID| [PIP[D DD| [PIPID
Bj BIR| Bi BR[| - Bi BR|
PLC FR-ASNR FR-ASNR FR-ASNR
L g, Inverter | Inverter | Inverter |
/L For the pin arrangement in the connector, refer to case of one
inverter for the connection diagram.
Grounding

Grounding should be performed as stated below.

» Perform Class-D grounding. (grounding resistance: 100 Q or less)

* Independent grounding should be performed for best results.

When independent grounding cannot be performed, perform "shared grounding" as shown in the following figure.
For details, refer to User's Manual (Hardware) of the CPU module used.

Other Other Other
PLC equipment F’ equipment PLC equipment
Independent grounding Shared groundmg Common groundlng
(Best condition) (Good condition) (Not allowed)

« The grounding wire size should be AWG 14 (2 mm?) or larger.
* Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

5 INVERTER COMMUNICATION 1 21
5.5 Wiring



122

5.6

Inverter Communication Settings

Before connecting an inverter to a PLC, set parameters related to communication in the inverter parameter unit (PU) in

advance.

For details on each function, refer to the inverter manual for each respective series.

Model Model Connection Relevant parameters Reference
classification destination section
F800 Series Inverter built in RS-485 terminal Pr.79, Pr.160, Pr.331 to Pr.342, Pr.549 Page 123
Pr.E440, P.NO0O, P.N001, P.N0O30 to P.N038, P.D000, P.D001,
P.D010, P.DO11
E800 Series Inverter built in PU port Pr.1, Pr.18, Pr.37, Pr.79, Pr.117 to Pr.124, Pr.160, Pr.340, Pr.342, Page 124
Pr.505, Pr.549
A800 Series Inverter built in RS-485 terminal Pr.79, Pr.160, Pr.331 to Pr.342, Pr.549 Page 123
Pr.E440, P.NO0OO, P.N0OO1, P.NO30 to P.N038, P.D000, P.D001,
P.D010, P.DO11
A800 Plus Series | Inverter built in RS-485 terminal Pr.79, Pr.160, Pr.331 to Pr.342, Pr.549 Page 123
P.E440, P.N0O0O, P.N00O1, P.N0O30 to P.N038, P.D000, P.D001,
P.D010,P.DO11
F700PJ Series Inverter built in PU port Pr.79, Pr.117 to Pr.124, Pr.160, Pr.340, Pr.549 Page 127
F700P Series Inverter built in RS-485 terminal Pr.79, Pr.160, Pr.331 to Pr.342, Pr.549 Page 126
A700 Series Inverter built in RS-485 terminal Pr.79, Pr.160, Pr.331 to Pr.342, Pr.549
E700 Series Inverter built in PU port Pr.79, Pr.117 to Pr.124, Pr.160, Pr.340, Pr.549 Page 127
Option FR-E7TR
E700EX Series Inverter built in PU port Pr.79, Pr.117 to Pr.124, Pr.160, Pr.340, Pr.549
D700 Series Inverter built in PU port Pr.79, Pr.117 to Pr.124, Pr.160, Pr.340, Pr.549
V500 Series Inverter built in PU port Pr.79, Pr.117 to Pr.124, Pr.160, Pr.342 Page 129
Option FR-AS5NR Pr.79, Pr.160, Pr.331 to Pr.342
Pointp

If these parameters are overwritten by the PLC after the inverter is connected, communication will be

disabled.

If these parameters are changed by mistake, they should be set again.
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FREQROL-F800/A800/A800 Plus series

» Connection destination: Built-in RS-485 terminal

Contents of communication setting (essential items)

The table below shows parameters (Pr.) which should be set in all cases.

Set Parameter | Parameter | Parameter item Setting | Description
conditions No. group value
Display Setting 160 E440 User group read selection 0 Display simple mode + extended parameters
Communication | 331 NO030 RS-485 communication station 0to 31 Up to 16 inverters can be connected.
Setting 332 NO31 RS-485 communication speed 48 4800 bps
96 9600 bps
192 19200 bps
384 38400 bps
576 57600 bps
1152 115200 bps
333 — RS-485 communication stop bit length/data | 10 Data length: 7 bits
length Stop bit: 1 bit
N032 RS-485 communication data length 1 Data length: 7 bits
NO033 RS-485 communication stop bit length 0 Stop bit: 1 bit
334 NO034 RS-485 communication parity check 2 Even
selection
337 NO037 RS-485 communication waiting time setting | 9999 Set in communication data
341 N038 RS-485 communication CR/LF selection 1 CR: Provided, LF: Not provided
549 NOO0O Protocol selection 0 Mitsubishi Electric inverter (computer link)
protocol
Operationmode | 79 D000 Operation mode selection 0 External operation mode is selected when
setting power is turned ON.
340 D001 Communication startup mode selection 1 Network operation mode

Parameters (test operation, operation)

Parameters that must be adjusted for test operation and operation are as follows.

Parameter | Parameter | Parameter item Setting Set conditions

No. group value

335 NO035 RS-485 communication number of 9999 Set the value shown on the left during adjustment, and set a value
retries from 1 to 10 during operation.

336 NO036 RS-485 communication check time 9999 Set the value shown on the left during adjustment, and set a value in

interval

accordance with the system specification during operation.

ECautions during setting

Caution for setting the RS-485 communication check time interval (Pr.336, P.NO36)

Description Setting value
During adjustment or when communication with the PLC is not executed 9999
periodically

When communication with the PLC is not executed 0

Set the communication time in the following cases. 1 to 9998

* When it is necessary to monitor absence of communication for a certain
time and stop the inverter in such a case while communication with the PLC

is being executed continuously

* When it is necessary to stop the motor at the point when the PLC mode is

changed from RUN—STOP
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Parameters (set as needed)

The table below shows parameters to be considered when using system configuration and inverters in various ways.

For the method of use, refer to the respective inverter manual.

Parameter | Parameter | Parameter item Setting Set conditions

No. group value

342 N001 Communication EEPROM write Oor1 0: Write to EEPROM and RAM
selection 1: Write to RAM only.

338 D010 Communication operation command Oor1 0: PLC
source 1: Outside

339 D011 Communication speed command Oor1 0: PLC
source 1: Outside

FREQROL-E800 Series

P Connection destination: PU port

Contents of communication setting (essential items)

The table below shows parameters which should be set in all cases.

Set Parameter No. Parameter item Setting Description
conditions value
Display Setting | Pr.160 User group read selection 0, 1, 9999 0: Only simple mode parameters are displayed.

1: Display simple mode + extended parameters.
9999: Only parameters registered in user groups are
displayed.

Communication | Pr.117

PU communication station number 0, 31

Up to 16 inverters can be connected.

Setting Pr.118 PU communication speed 48 4800 bps
96 9600 bps
192 19200 bps
384 38400 bps
Pr.119 PU communication stop bit length 10 Data length: 7 bits
Stop bit: 1 bit
Pr.120 PU communication parity check 2 Even
Pr.123 PU communication waiting time 9999 Set in communication data
setting
Pr.124 PU communication CR/LF presence/ | 1 CR: Provided, LF: Not provided
absence selection
Pr.549 Protocol selection 0 Mitsubishi Electric inverter (computer link) protocol
Operation Pr.79 Operation mode selection 0 External operation mode is selected when power is turned
mode setting ON.
Pr.340 Communication startup mode 10r10 1: Network operation mode

selection

10: Network operation mode (Operation mode can be
changed between the PU operation mode and network
operation mode from the operation panel.)
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Parameters (test operation, operation)

Parameters that must be adjusted for test operation and operation are as follows.

Parameter No. Parameter item Setting Set conditions
value
Pr.121 Number of PU communication 0to 10,9999 | Set the value shown on the left during adjustment, and set a value from 0 to 10
retries during operation.
Pr.122 PU communication check time 0,0.1to Set the value shown on the left during adjustment, and set a value in accordance
interval 999.8, 9999 with the system specification during operation.

ECautions during setting
Caution for setting the PU communication check time interval (Pr.122)

Description Setting value
During adjustment or when communication with the PLC is not executed periodically 9999

When communication with the PLC is not executed 0

Set the communication time in the following cases. 0.1t0 999.8

* When it is necessary to monitor absence of communication for a certain time and stop the
inverter in such a case while communication with the PLC is being executed continuously
* When it is necessary to stop the motor at the point when the PLC mode is changed from

RUN — STOP

Parameters (set as needed)

The table below shows parameters to be considered when using various system configurations and inverters.

For the method of use, refer to the respective inverter manual.

Parameter No. Parameter item Setting Set conditions
value

Pr.1 Maximum frequency 0to 120 Set the upper limit of the output frequency.
Pr.18 High speed maximum frequency 0 to 590 Set when operating at 120 Hz or higher.
Pr.37 Speed display*1 0.01t0 9998 | Machine speed at the speed (frequency) set in Pr.505.
Pr.342 Communication EEPROM write Oor1 0: Write to EEPROM and RAM.

selection 1: Write to RAM only.
Pr.505 Speed setting reference”’ 1to 590 Reference speed (frequency) for Pr.37.

*1 The setting ranges of Pr.1 (Pr.18), Pr.37, and Pr.505 are limited so that the following formula is satisfied.
Pr.1 (Pr.18) x Pr.37 / Pr.505 < 8388.607
The setting range of Pr.1 (Pr.18) is not limited when the machine speed display is not selected. To display the machine speed, set values
which satisfy the formula.
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FREQROL-F700P/A700 series

» Connection destination: Built-in RS-485 terminal

Contents of communication setting (essential items)

The table below shows parameters which should be set in all cases.

Set Parameter No. Parameter item Setting | Description
conditions value
Display Setting Pr.160 User group read selection 0 Display simple mode + extended parameters
Communication Pr.331 RS-485 communication station 0to 31 Up to 16 inverters can be connected.
Setting Pr.332 RS-485 communication speed 48 4800 bps
96 9600 bps
192 19200 bps
384 38400 bps
Pr.333 RS-485 communication stop bit 10 Data length: 7 bits
length Stop bit: 1 bit
Pr.334 RS-485 communication parity check | 2 Even
selection
Pr.337 RS-485 communication waiting time | 9999 Set in communication data
setting
Pr.341 RS-485 communication CR/LF 1 CR: Provided, LF: Not provided
selection
Pr.549 Protocol selection 0 Mitsubishi Electric inverter (computer link) protocol
Operation mode | Pr.79 Operation mode selection 0 External operation mode is selected when power is turned ON.
setting Pr.340 Communication startup mode 1 Network operation mode
selection

Parameters (test operation, operation)

Parameters that must be adjusted for test operation and operation are as follows.

Parameter No. Parameter item Setting Set conditions
value
Pr.335 RS-485 communication number of 9999 Set the value shown on the left during adjustment, and set a value from 1 to
retries 10 during operation.
Pr.336 RS-485 communication check time | 9999 Set the value shown on the left during adjustment, and set a value in
interval accordance with the system specification during operation.

ECautions during Setting

Caution for setting the RS-485 communication check time interval (Pr.336)

Description Setting value
During adjustment or when communication with the PLC is not executed 9999
periodically

When communication with the PLC is not executed 0

Set the communication time in the following cases. 1 to 9998

» When it is necessary to monitor absence of communication for a certain
time and stop the inverter in such a case while communication with the PLC
is being executed continuously

» When it is necessary to stop the motor at the point when the PLC mode is
changed from RUN—-STOP
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Parameters (set as needed)

The table below shows parameters to be considered when using various system configuration and inverters.

For the method of use, refer to the respective inverter manual.

Parameter No. Parameter item Setting Set conditions
value
Pr.342 Communication EEPROM write Oor1 0: Write to EEPROM and RAM
selection 1: Write to RAM only.
Pr.338 Communication operation command | 0 or 1 0: PLC
rights 1: Outside
Pr.339 Communication speed command Oor1 0: PLC
rights 1: Outside

FREQROL-F700PJ/E700/D700/E700EX series

P Connection destination: PU port, FR-E7TR

Contents of communication setting (essential items)

The table below shows parameters which should be set in all cases.

Set Parameter | Parameter item Setting | Description
conditions No. value
Display Setting | Pr.160 Extended function display selection | 0 Display simple mode + extended parameters
Communication | Pr.117 PU communication station number 0to 31 Up to 16 inverters can be connected.
Setting Pr.118 PU communication speed 48 4800 bps
96 9600 bps
192 19200 bps
384 38400 bps
Pr.119 PU communication stop bit length 10 Data length: 7 bits
Stop bit: 1 bit
Pr.120 PU communication parity check 2 Even
Pr.123 PU communication waiting time 9999 Set in communication data
setting
Pr.124 PU communication CR/LF 1 CR: Provided, LF: Not provided
presence/absence selection
Pr.549 Protocol selection 0 Mitsubishi Electric inverter (computer link) protocol
Operationmode | Pr.79 Operation mode selection 0 External operation mode is selected when power is turned ON.
setting Pr.340 Communication startup mode 1or10 1: Network operation mode
selection 10: Network operation mode (Operation mode can be changed between
the PU operation mode and network operation mode from the operation
panel.)
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Parameters (test operation, operation)

Parameters that must be adjusted for test operation and operation are as follows.

Parameter No. Parameter item Setting Set conditions
value
Pr.121 Number of PU communication 9999 Set the value shown on the left during adjustment, and set a value from 1 to
retries 10 during operation.
Pr.122 PU communication check time 9999 Set the value shown on the left during adjustment, and set a value in
interval accordance with the system specification during operation.

ECautions during setting

Caution for setting the PU communication check time interval (Pr.122)

Description Setting value
During adjustment or when communication with the PLC is not executed 9999
periodically

When communication with the PLC is not executed 0

Set the communication time in the following cases. 1 to 9998

» When it is necessary to monitor absence of communication for a certain
time and stop the inverter in such a case while communication with the PLC
is being executed continuously

* When it is necessary to stop the motor at the point when the PLC mode is
changed from RUN—STOP

Parameters (set as needed)

The table below shows parameters to be considered when using various system configurations and inverters.

For the method of use, refer to the respective inverter manual.

Parameter No. Parameter item Setting Set conditions
value
Pr.37 Speed display*1 0or0.01to 0: Frequency display, setting
9998 0.01 to 9998: Machine speed at 60 Hz.
Pr.146 Built-in potentiometer switching*2 Oor1 0: The built-in frequency setting knob is valid.
1: The built-in frequency setting knob is invalid.
Pr.342 Communication EEPROM write Oor1 0: Write to EEPROM and RAM
selection 1: Write to RAM only.

*1  This inverter communication function cannot read or write Pr. 37.

Set Pr.37 to "0" when setting or monitoring the frequency in the PLC.
If any value other than "0" is set and the instruction code HFF is set to "01", the frequency may not be set or monitored normally.

*2  Set Pr.146 to "1" when changing the frequency from the PLC.
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FREQROL-V500 series

P Connection destination: PU port, FR-A5NR

Contents of communication setting (essential items)

The table below shows parameters which should be set in all cases.

Set Parameter | Parameter item Setting | Description
conditions No. value
Display Setting | Pr.160 Extended function display selection | 0 Display simple mode + extended parameters
Communication | Pr.117 Communication station number 0to 31 Up to 16 inverters can be connected.
Setting Pr.118 Communication speed 48 4800 bps
96 9600 bps
192 19200 bps
Pr.119 Stop bit length/data length 10 Data length: 7 bits
Stop bit: 1 bit
Pr.120 Parity check provided/not provided 2 Even
Pr.123 Waiting time setting 9999 Set in communication data
Pr.124 CRI/LF provided/not provided 1 CR: Provided, LF: Not provided
selection
Operation Pr.79 Operation mode selection 0 External operation mode is selected when power is turned ON.
mode setting Pr.340 Communication startup mode 1o0r10 1: Network operation mode
selection 10: Network operation mode (Operation mode can be changed between
the PU operation mode and network operation mode from the operation
panel.)

Parameters (test operation, operation)

Parameters that must be adjusted for test operation and operation are as follows.

Parameter No. Parameter item Setting Set conditions
value
Pr.121 Number of communication retries 9999 Set the value shown on the left during adjustment, and set a value from 1 to
10 during operation.
Pr.122 Communication check time interval | 9999 Set the value shown on the left during adjustment, and set a value in
accordance with the system specification during operation.

ECautions during setting

Caution for setting the PU communication check time interval (Pr.122)

Description Setting value
During adjustment or when communication with the PLC is not executed 9999
periodically

When communication with the PLC is not executed 0

Set the communication time in the following cases. 1 to 9998

* When it is necessary to monitor absence of communication for a certain
time and stop the inverter in such a case while communication with the PLC
is being executed continuously

* When it is necessary to stop the motor at the point when the PLC mode is
changed from RUN—STOP

Parameters (set as needed)

The table below shows parameters to be considered when using various system configurations and inverters.

For the method of use, refer to the V500 series inverter manual.

Parameter No. Parameter item Setting Set conditions
value
Pr.342 Communication EEPROM write Oor1 0: EEPROM is written.
selection 1: RAM is written.
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5.7 PLC Communication settings

For the FX5 communication settings of this function, parameters are set using GX Works3. For details about GX Works3, refer
to LI1GX Works3 Operating Manual.

Setting of parameter differs according to the module used. The procedure for each module is as follows.

Built-in RS-485 port (CH1)

O Navigation Window = Parameter = FX5UCPU = Module Parameter = 485 Serial Port

Window
The following screen will be displayed if [Inverter Communication] is set for the communication protocol type.
EBasic Settings
Item Setting

BN TR s i et communication profocol type:
" Communication Protocal Type  Inwerter Communication

= Advanced Settines Setdetailed settne.
- Data Leneth Thit
Even
; thit
" Baud Rate 9,600bps
HFixed Setting
Item Setting

BN ELEEY R S Set response waitne fime:
- PResponge 'Waitine Time 100 m=

BESM/SD Setting

Ttem | Setting
[ Latch Scitng Setthe latch of SMS/SD device.
- fdvanced Settines Do Mot Latch

o Response Waiting Time Do Mot Latch
B FX3Series Compatbility The SM/SD device of FX3 series compatibility.
L BM/3D far Gompatiblz Dizahle

Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter => Extended Board

Window.

The following screen will be displayed if [FX5-485-BD] is set for the extended board and [Inverter Communication] is set for
the communication protocol type. Fixed setting and SM/SD setting are the same as in the case of built-in RS-485 port (CH1).

EBasic Settings
Item Setting
=) Exterded Board Set the extended board type.
" Extended Board Fxb-485-BD

=l Gommunication Protocol Type  Set communication protocol type.
" Communication Protocal Type  Inverter Communication

= Advanced Settnes Setdetailed settine.
. Data Length Thit
Even
1hit
9.600bps
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Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module

Parameter

Window.

Each setting screen is the same as in the case of built-in RS-485 port (CH1).

Parameter setting details

Set the following items for serial ports that use inverter communication.

Item Description Reference
section
Basic Settings Extended Board ™" When using this function, select [FX5-485-BD]. —
Communication Protocol Type When using this function, select [Inverter Communication].
Advanced Settings Data Length 7bit/8bit
Parity Bit None/Odd/Even
Stop Bit 1bit/2bit
Baud Rate 4800bps/ 9600bps/ 19200bps/ 38400bps/ 57600bps/
115200bps
Fixed Setting Response Waiting Time 1 to 32767 (ms) —
SM/SD Setting FX3 Series Compatibility | SM/SD for Compatible Disable/CH1/CH2 Refer to the
following
*1  Only in the case of communication board (CH2).
The following settings are unnecessary (fixed values).
Items Description
Start Bit 1 bit
Header Not Added
Terminator Not Added
Control Mode None
Sum Check Code Not Added
Control Procedure None

FX3 Series-compatible SM/SD

When using the FX3 Series compatible SM/SD storage area, set to use special devices for either the FX3 Series CH1 or CH2.
FX3 Series compatible devices corresponding to the specified channel can be used.

For details, refer to the following.
[~ Page 170 Related Devices
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5.8 Programming

This section explains how to create programs which change parameters of inverters and give operation commands to
inverters.

A program example is shown for each inverter communication instruction.

For details on related devices, refer to [~ Page 170 Related Devices.

Common items in inverter communication instructions

Inverter communication types

The PLC and inverter communicate using inverter communication instructions.
There are six types of inverter communication instructions that differ according to data communication direction and
parameter writing/reading direction as follows.

Instruction Function Control direction Reference section
IVCK Monitors operations of an inverter PLC«Inverter Page 146
IVDR Controls operations of an inverter PLC—Inverter Page 148
IVRD Reads a parameter from an inverter. | PLC«Inverter Page 150
IVWR Writes a parameter to an inverter. PLC—lInverter Page 152
IVBWR Writes multiple parameters to an PLC—Inverter Page 154
inverter.
IVMC Multiple inverter commands PLC«Inverter Page 157
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Function and operation

ECommunication start timing

At the rising edge (OFF—ON) of the drive contact of the inverter communication instruction, the PLC starts communication
with an inverter.

Even if the drive contact turns OFF during communication with an inverter, the PLC executes communication until the last
instruction.

When the drive contact is always ON, the PLC executes communication repeatedly.

ECommunication execution state output device
The inverter communication instruction of the FX5 specifies communication execution state in operand (d) or (d2).

Bit device (3 bit occupied) outputs according to state of inverter communication instruction (execution in progress/normal
completion/error completion); the state can be confirmed from specified bit device.

The operations of the specified bit devices (3 bit occupied) and data that can be handled simultaneously are as follows. The
following device is not dedicated to a single inverter communication instruction, but is rather shared with other inverter
communication instructions. Operation may vary with execution of other instructions. The status of SM8029 is "ON"

regardless of whether operation ends normally or abnormally. (d)+2 or (d2)+2 is however ON when operation ends
abnormally, so you can distinguish between normal operation end or abnormal end.

Communication execution | Name Operation Device operated simultaneously

state output device

(d) or (d2) Instruction execution flag During instruction execution: ON Inverter CH1: SM8920
Other than instruction execution: communicating CH2: SM8930
OFF CH3: SM8940

CH4: SM8950
(d) +1 or (d2) +1 Instruction execution normal end | When instruction is completed Operation of the SM8029
flag normally: ON instruction execution

When instruction activation complete flag

contact rises: OFF

(d) +2 or (d2) +2 "Instruction abnormal end" flag When instruction ends in error:
ON

When instruction activation
contact rises: OFF

ESimultaneous driving of instructions and communication

(1) Driving instructions at the same time

« Two or more inverter communication instructions can be programmed, and driven at the same time.

* When two or more instructions are driven at the same time for the serial port used for communication, the next inverter
communication instruction in the program is executed after the current communication with the inverter has finished.

RUN monitor

SM400
- IVWR | (s1) | (s2) | (s3) K1 | M100 (1) Q:

M100, SM8920
ON—OFF

IVDR | (s1) | (s2) | (s3) K1 | M110 H () ?)Arhng?:“ésgzo
M110, SM8920
ON—>OFF

IVCK | (s1) | (s2) | (1) | K1 | M120  (3) C————|
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* Inverter communication instructions standby for 11 ms after acquiring a serial port, and then starts communication. Even if

*1
*2

*3

134

the drive contact turns ON, the inverter communication instruction stands by until (SM8920) turns ON—OFF when the

SM8920 inverter communication busy flag has been turned ON by other inverter communication instruction. The PLC frees

the serial port, and then executes inverter communication instructions driven in the next step and so on.

MO
——— IVWR | (s1) | (s2) | (s3) K1 | M100
M1
——— IVCK | (s1) | (s2) | 1) K1 | M110

IVWR instruction

(during communication)

IVCK instruction

(during communication)

Inverter communicating

SM8920

MO

M1

Instruction execution

complete flag
SM8029

IVWR instruction execution

flag
M100

IVWR instruction
normal end flag
M101

IVCK instruction
execution flag
M110

IVCK instruction
normal end flag
M111

*2

11 ms

IVCK

The PLC does not execute the IVWR instruction even if SM8920 is turned OFF (IVWR instruction execution complete) because another

instruction (IVCK instruction) is being executed when drive contact M1 turns ON.

When two or more instructions are driven at the same time during communication, the next inverter communication instruction is

executed after the current instruction is completed.

SM8920 remains OFF until the next inverter communication instruction is driven after execution of the current inverter communication

instruction is completed.
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(2) Precautions for programming

When communicating with inverters for multiple items, set the command contact for inverter communication instruction to ON

until transmission is complete. Program so that the command contact is turned OFF, when all communication with the inverter

has been completed, using the instruction execution normal end flag ([d] +1 or [d2] +1), instruction execution abnormal end
flag ([d] +2 or (d2) +2) or instruction execution completed flag (SM8029).
* If using instruction execution normal end flag ([d] +1 or [d2] +1) or instruction execution abnormal end flag ([d] +2 or [d2] +2)

X1
— SET MO H Command is latched.
MO
— IVCK | (s1) (s2) (d1) (n) M100 H Communication is executed.
Instruction normal completion
M101 .
: RST MO H Command is reset.
Instruction abnormal
completion
M102
» When using instruction execution complete flag (M8029)
X1 )
— SET MO H Command is latched.
MO
— IVCK | (s1) (s2) (d1) (n) (d2)  Communication is executed.
Instruction execution complete
SM8029 .
[ RST MO H Command is reset.

Instruction completion and error flag operation

When multiple inverter communication instructions are programmed, the following flags turn ON or OFF according to the

execution result of each inverter communication instruction.

To acquire the result of each inverter communication instruction, program as necessary just below the inverter communication

instruction using these flags.

HRelated devices
» Special relays

FX5 dedicated Description

CH1 | CH2 CH3 CH4

SM8029 Instruction execution completed

SM8500 SM8510 SM8520 SM8530 Serial communication error

SM8921 SM8931 SM8941 SM8951 IVBWR instruction error

» Special registers

FX5 dedicated Description

CH1 CH2 CH3 CH4

SD8500 SD8510 SD8520 SD8530 Serial communication error code

SD8921 SD8931 SD8941 SD8951 IVBWR instruction error parameter number
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HOperation of instruction execution complete flag

When communication with an inverter is completed, the instruction execution completed flag (SM8029) turns ON, and
remains ON for 1 scan.

SMB8029 indicates completion of IVDR instruction communication as shown below, when M0, M2 are OFF and M1 is ON.
If inverter communication instruction ends normally, instruction execution normal end flag (=5~ Page 133) turns ON
simultaneously with SM8029.

Operation of the instruction

(1) IVWR instruction is not driven execution completed flag
MO (OFF)
L -
- IVWR | (s1) | (s2) | (s3) | (n) (d) SM8029: OFF
M1 (ON) (2) IVDR instruction is driven @
N -
L IVDR | (s1) | (s2) | (s3) | (n) (d) SM8029: ON
M2 (OFF) (3) IVCK instruction is not driven @
L -
- IVCK | (s1) | (2) | @) | () | (d2) SM8029: OFF

HProcessing of communication errors
Communication errors include those that occur for all serial communication functions (parity error, overrun error, framing error)

and those that occur during communication with the inverter. A serial communication error results if either occurs.

CH1 CH2 CH3 CH4
Serial communication error Device No. SM8500 SM8510 SM8520 SM8530
Operation ON (ON maintained)
Serial communication error Device No. SD8500 SD8510 SD8520 SD8530
code Error code 7010H: Parity error, overrun error or framing error
76**H: Inverter communication error (==~ Page 168)

You can create the following program for the corresponding instruction to check the inverter communication error code.

Program. example

Start command

X0
—t SET MO M
MO
—t IVWR (s1) (s2) (s3) K1 M100 H
Instruction abnormal completion
M102

[ SET | M50 M50

Instruction error check

MOV |SD8500| D50 [ D50

RST MO M

Precautions for program creation

ECommunication protocol setting
If protocol of communication settings (=5~ Page 130) for the serial port to be used is not set to "Inverter Communication,"
inverter communication instructions cannot be used.

HUsing inverter communication instruction together with another instruction
A serial port using any other communication (such as RS2 instruction) cannot use inverter instruction and predefined protocol
support instruction. (=5~ Page 267 Combined Use of Serial Communication)
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EWhen programming an inverter communication instruction in a state of an STL instruction
Do not turn state OFF until communication with the inverter is finished. Program in accordance with the following sequence.

» Add SM8029 (instruction execution complete flag) ON condition to the state relay transfer condition, and provide interlock
such that the state relay ON/OFF status does not change during communication with an inverter. If the state changes
during communication, communication may not be performed normally.

» When resetting many state relays at once using the ZRST instruction, etc., make sure that the SM8920, SM8930, SM8940
or SM8950 (Inverter communicating) condition is OFF.

Reset input
X001
U SET MO
Communication port busy
MO  SM8920
I y: ZRST | so | s4095 H State relays SO to S4095
are reset all at once.
RST MO H

BUsing an inverter communication instruction in a program flow
An inverter communication instruction cannot be used in the following program flows.

Program flow that cannot use the inverter communication instruction Remarks
Between CJ and P instructions Conditional jump
Between FOR and NEXT instructions Repeat
Between P and RET instructions Subroutine
Between | and IRET instructions Interrupt routine

HPrecautions when using the password function for inverter

Note the following if using the password function for the inverter. Inverters that support password function are FREQROL-
F800, A800, F700PJ, F700P, A700, E700, E700EX and D700.

* When a communication error occurs

When a communication error occurs in an inverter communication instruction, the PLC automatically retries communication
upto3 times.”!

Hence, when a password disable error occurs in the inverter in which "display of the number of times of password disable
error" 2 is enabled using Pr.297, please note that the number of times of password disable error displayed in accordance with
the setting of Pr.297 may not be the same as the actual number of times of password input error as described below.

Do not execute automatic retry (re-driving of an inverter communication instruction) using a sequence program when writing
data to Pr.297.

HCases in which a password disable error occurs in an inverter communication instruction, and the actual number of times of disable error in such cases.

(1) If an incorrect password is written in Pr.297 due to a typing mistake, number of times of password disable error will be 3 from one execution of inverter
instruction.

(2)If the password cannot be written in Pr.297 correctly due to noise, etc., the maximum number of times of password disable error is 3.

* When registering the password

When registering the password in the inverter using an inverter communication instruction, write the password to Pr.297, read
Pr.297, and then confirm that registration of the password is completed normally.*3 If writing of the password to Pr.297 is not
completed normally due to noise, etc., the PLC automatically retries writing, and the registered password may be reset by the
retry.

*1 The PLC executes the first communication, and then retries communication twice (3 times in total).

*2 When "display of the number of times of password disable error" is enabled using Pr.297 and when a password disable error occurs 5
times, the "reading/writing restriction" cannot be disabled even if the right password is input. For recovery from this status, it is necessary
to all-clear all parameters.

*3  If the value read from Pr.297 is between 0 to 4, registration of the password is completed normally.
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Program example

This program performs operation monitoring, operation control, and parameter control for two inverters (Station number 0 and
1) from the built-in RS-485 port.

Contents of operation

Operation of the inverter is controlled by the input (X) of the FX5U CPU module, and the speed is changed by the device.

Station number 0 Station number 1
Operation stop X0 X10
Forward rotation X1 X1
Reverse rotation X2 X12
Speed change D10 D510

System configuration

This is an example of a system configuration for linking the FX5U CPU module (CH1) with two inverters (Station number: 0
and 1).

Inverter A Inverter B
FX5U CPU module (CH1) (station number 0) (station number 1)
) )

— | Terminal resistor

Distributor Distributor

Parameter setting

Set the "Communication Protocol Type" in the following parameter to "Inverter Communication", and set the "Baud Rate" in
the Advanced Settings to "19,200bps". Change the Advanced Settings according to the specifications of the inverter being
used.

O Navigation Window = Parameter = FX5UCPU = Module Parameter = 485 Serial Port

Setting Item Lizt Setting tem

Ttem Setting
|In|:uut the Setting Item to Search | @

= Communication Protocol Type  Set communication protocol type.

FE NSNS S S S S S S S S S SN NSNS NN NN R NNy
Communication Protocol Twpe 8 Iwerter Communication ]
I.ll.l.l.ll.l.I.ll.I.llIII.I.II.IIII.I.III.IIII'
Hg Bz 2 Advamced Sctiigs iSet detailed settme.
: Data Leneth Thit

Farity Bit Even

E ,ﬂ Bazic Settines

: - Gommunication Protocol Type : ] )
i @ bdvanced Settines Stop Bit ..”E"E............................--..
. 4 Fived Settine : Baud Rate 1 19.200bps H

- SM;SDSEHIHE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEn.

Explanation
Set detailed setting.

‘ | Feztore the Default Settings

Item Lizt | Find Result
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EWriting parameters to an inverter while the PLC is in RUN mode
When M10 (or M510) turns ON, the parameters programmed in the inverter A (or inverter B) are written in. M10 (or M510)
turns OFF when writing is completed.

SM402
— ZRST M510 M607
Initial pulse
ZRST D200 D707
SET M10
Driving of
write
instruction
(station number 0)
SET M510
Driving of
write
instruction
*Inverter A (station number 0) (station number 1)
M10
— IVDR KO HOFD | H9696 K1 M300
Driving of
write
instruction IVDR KO HOFB HO™ K1 M303
(station
number 0)
MOVP K1 D200
MOVP [ K12000 | D201
MOVP K2 D202
MOVP K500 D203
MOVP K7 D204
MOVP K10 D205
MOVP K8 D206
MOVP K10 D207
IVBWR KO K4 D200 K1 M306
M307
i RST M10
Instruction execution
completed flag Driving of write

instruction

(station number 0)

*1 When using an E700 Series inverter, use "H2" to specify computer link operation.

Clearing latch devices

Clearing latch devices

The inverter is reset
(station number 0)
Computer link operation
is specified

(station number 0)

The maximum
frequency (Pr. 1) is
specified

(station number 0)

The maximum
frequency (Pr. 1) is
set to "120 HZ"

(station number 0)

The minimum
frequency (Pr. 2) is
specified

(station number 0)
The minimum
frequency (Pr. 2) is
set to "5 Hz"

(station number 0)
The acceleration time
(Pr. 7) is specified
(station number 0)
The acceleration time
(Pr.7)is setto "1 sec"
(station number 0)

The deceleration time
(Pr. 8) is specified
(station number 0)

The deceleration time

(Pr. 8) is set to "1 sec"
(station number 0)

The parameters are written
all at once

D200 to D207
(Pr.1,Pr. 2, Pr. 7 and Pr. 8)

(station number 0)

5 INVERTER COMMUNICATION
5.8 Programming

139



Y

*Inverter B (station number 1)

M51
— IVDR K1 HOFD | H9696 K1 M309
Driving of
write
instruction IVDR K1 HOFB HO™ K1 M312
(station
number 1)
MOVP K1 D700
MOVP | K12000 | D701
MOVP K2 D702
MOVP K500 D703
MOVP K7 D704
MOVP K10 D705
MOVP K8 D706
MOVP K10 D707
IVBWR K1 K4 D700 K1 M315
M316
1t} RST M510
Instruction execution
completed flag Driving of
write
instruction
(station
number 1)

The inverter is reset
(station number 1)
Computer link operation
is specified

(station number 1)

The maximum
frequency (Pr. 1) is
specified

(station number 1)

The maximum
frequency (Pr. 1) is
set to "120 HZ"

(station number 1)

The minimum
frequency (Pr. 2) is
specified

(station number 1)
The minimum
frequency (Pr. 2) is
set to "5 Hz"

(station number 1)
The acceleration time
(Pr. 7) is specified
(station number 1)
The acceleration time
(Pr.7)is setto "1 sec"
(station number 1)

The deceleration time
(Pr. 8) is specified
(station number 1)

The deceleration time
(Pr. 8) is set to "1 sec"

(station number 1)
The parameters are written
all at once

D700 to D707
(Pr.1,Pr.2,Pr. 7 and Pr. 8)

(station number 1)

*1 When using an E700 Series inverter, use "H2" to specify computer link operation.
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BEChanging the speed using a sequence program
When M11 (or M511) turns ON, the operation speed stored in D10 (or D510) is written into the inverter A (or inverter B). M11

(or M511) turns OFF when writing is completed.

*Inverter A (station number 0)

0)

Instruction execution
completed flag

SM400 M17 M18
— t t 4 MOVP K6000 D10
RUN Command for Command for
monitor switching to speed 1 switching to speed 2 Operation speed
(station number 0) ~ (station number 0) (station number 0)
M1 M18
— | 1t MOVP K4000 D10
Command for Command for
switching to speed 1 switching to speed 2 Operation speed
(station number 0)  (station number 0) (station number 0)
M17 M18
f i | MOVP K2000 D10
Command for Command for
switching to speed 1 switching to speed 2 Operation speed
(station number 0)  (station number 0) (station number 0)
SM402
— | MoV D10 D80
Initial pulse
Operation speed  Operation speed
(station number 0) is withdrawn
(station number
— LD<> D10 D80 SET M11
Operation speed ~ Operation speed Driving of write
(station number 0) is withdrawn instruction
(station number 0) (station number 0)
M11
— | IVDR KO HOED D10 K1 M318
Driving of
write Operation speed
instruction (station number 0)
(station M319
number 0) {1 RST M11

Driving of write

)

nstruct
*Inverter B (station number 1) '(Zfa%’ocn'%ﬂmber 0)
SM400 M517 M518
— t 1t 1t MOVP K6000 D510
RUN Command for Command for
monitor switching to speed 1 switching to speed 2 Operation speed
(station number 1) (station number 1) (station number 1)
M517 M518
I 1t MOVP K4000 D510
Command for Command for
switching to speed 1 switching to speed 2 Operation speed
(station number 1) (station number 1) (station number 1)
M517 M518
3t i | MOVP K2000 D510
Command for Command for
switohilhg to speed 1 switching to speed 2 Operation speed
(station number 1) (station number 1) (station number 1)
SM402
— MOV D510 D580
Initial pulse
Operation speed  Operation speed
(station number 1) is withdrawn
(station number
H LD<> D510 D580 SET M511
Operation speed  Operation speed Driving of write

(station number 1) is withdrawn

instruction

(station number 1) (station number 1)
M511
I IVDR K1 HOED D510 K1 M321
Driving of
write Operation speed
instruction (station number 1)
(station M322
number 1) {1} RST M511 H
Instruction execution
completed flag Driving of write
instruction
(station number 0)

"60 Hz" is written as
the initial value at
startup

The operation speed is
written as "40 Hz"

The operation speed is
written as "20 Hz"

Change in the
operation speed
(D10) is detected

The preset frequency™!
is written to the inverter

"60 Hz" is written as
the initial value at
startup

The operation speed is
written as "40 Hz"

The operation speed is
written as "20 Hz"

Change in the
> operation speed
(D510) is detected

J

| | The preset frequency”?

is written to the inverter

*1 For the V500 Series inverter, write "0" to instruction code HFF (Link parameter expansion setting) just before writing the set

frequency in the program.
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HControlling operations of an inverter
When M12 (or M512) turns ON, the inverter operation command is written in. M12 (or M512) turns OFF when writing is
completed.

Y

* Inverter A (station number 0)

X0 HOFA is set to "00H"

I ) SET M15 7 (Canceling the operation command)
Operation stop

command input SOtgeration
(station number 0) (staption
number 0)

X1 X0 Operation stop is reset
{1 /f. RST M15 by input X1 or X2
Fom{ard Operation stop o) i
rotation command input tperatlon
_com{nand (station number 0) (ss(t)apti on
inpu
(station number 0)
number 0)
X2
{t

Reverse rotation
command input
(station number 0)
M15 X1 X2 ‘
At i | G M21 b1 of HOFA is set to ON
Operation | Forward  Reverse

stop rotation rotation Forward rotation
(station command command command
number 0) | input input (station number 0)

(station (station
number 0) number 0)

X2 X1 .
i | 1+ M22 b2 of HOFA is set to ON
Reverse  Forward
rotation rotation Reverse rotation
pommand pommand command
input input (station number 0)
(station (station
number 0) number 0) R
SM402
| MOV | K2M20 | D81 H
Initial pulse Operation Changes in the
: operation
cc_)mmand is commands
withdrawn M27 to M20 are
(station detected
number 0)
H LD<> | K2M20 | D81 SET M12
Operation Driving of
command is write J
withdrawn instruction
(station (station
number 0) number 0)
M12 Operation commands
{ IVDR KO HOFA | K2M20 K1 M324 | are written
Driving of M27 to M20—HOFA
write
instruction
(station M325
number 0) 41 RST M12
Instruction execution
completed flag Driving of write
instruction
(station
number 0)

142 5 INVERTER COMMUNICATION
5.8 Programming



Y

* Inverter B (station number 1)

Reverse rotation
command input
(station number 1)

X10
I SET M515
Operation stop -
command input sotgeratlon
(station number 1) (ste?tion
number 1)
X11 X10
{4 LA RST M515 H
Forward | Operation stop i
rotation command input Otperatlon
'com{nand (station number 1) (Ss?aption
inpu
(station number 1)
number 1)
X12
b

M515 X11 X12
1 i | 1+ M521
Operation | Forward  Reverse
stop rotation  rotation Forward rotation
(station command command command
number 1) | input input (station number 1)
(station (station
number 1) number 1)
X12 X11
i} 1t M522
Reverse  Forward
rotation rotation Reverse rotation
command command command
input input (station number 1)
(station (station
number 1) number 1)
SM402
¥ MOV |K2M520| D581 H
Initial pulse Operation
command is
withdrawn
(station
number 1)
M LD<> [K2M520| D581 SET M512
Operation Driving of
command is write
W|thc_irawn instruction
(station (station
number 1) number 1)
M512
¥ IVDR K1 HOFA [K2M520( K1 M327
Driving of
write
instruction
(station M328
number 1) i1 RST | M512 H
Instruction execution
completed flag Driving of write
instruction
(station
number 1)

b1 of HOFA is set to ON

| | HOFA is set to "00H"
(Canceling the operation command)

Operation stop is reset
by input X11 or X12

b2 of HOFA is set to ON

Changes in the
operation
commands

M527 to M520 are
detected

Operation commands
are written
M527 to M520—HOFA

5 INVERTER COMMUNICATION
5.8 Programming

143



EMonitoring operations of an inverter
This program reads the status and output frequency written into the inverter A (or inverter B).

i

* Inverter A (station number 0)

M10 M11 M12 While data is not
3 1 A MC NO M70  written to an inverter,
Driving of ~ Driving of Driving of the status is read
write write write
instruction instruction instruction
(station (station (station

number 0) number 0) number 0)

NO__ M70
SM400 " Inverter status is read
f IVCK KO H79" |K4M100| K1 M330 (H (station number 0)
RUN - H79—-5M115 to M100
monitor Inverter is
operating
(station number 0)
M100 3
— | YO
Inverter running
(station number 0) Indicator
lamp, etc.
M101
— | Y1
Forward rotation _
(station number 0) Indicator
lamp, etc.
M102
— | Y2
Reverse rotation _
(station number 0) Indicator
lamp, etc.
M103 Contents of status
: @ ; (according to necessity)
Up to frequency
(station number 0) Indicator
lamp, etc.
M104
— | Y4
Overload is applied )
(station number 0) Indicator
lamp, etc.
M106
— | Y6
Frequency is detected
(station number 0) Indicator
lamp, etc.
M107
— | Y7
Alarm occurrence _ -’
(station number 0) Indicator
lamp, etc.
Output frequency monitor 2

IVCK KO H6F D50 K1 M333  (station number 0)

Frequency
monitor value
(station number 0)

MCR NO

*1 V500 Series inverters do not support the command code H79 (Inverter status monitor (extended)). Use the command code H7A
(Inverter status monitor).

*2 For the V500 Series inverter, write "0" to instruction code HFF (Link parameter expansion setting) just before reading the output
frequency monitor in the program.
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NO

i

* Inverter B (station number 1)

M510

I
Driving of
write
instruction
(station
number 1)

—~ M570

SM400
I

RUN
monitor

M511 M512 While data is not
It ' MC NO M570 - written to an inverter,
Driving of  Driving of the status is read
write write
instruction instruction
(station (station
number 1) number 1)
- Inverter status is read
IVCK K1 H79' |KamB00| K1 M336 [ (station number 1)
. H79—M615 to M600
Inverter is
operating
(station number 1)
M600 N
— t Y10
Inverter running
(station number 1) Indicator
lamp, etc.
M601
— Y11
Forward rotation -
(station number 1) Indicator
lamp, etc.
M602
1} Y12
Reverse rotation -
(station number 1) Indicator
lamp, etc.
M603 Contents of status
} Y13 (according to necessity)
Up to frequency
(station number 1) Indicator
lamp, etc.
M60
— | Y14
Overload is applied .
(station number 1) Indicator
lamp, etc.
M606
f Y16
Frequency is detected
(station number 1) Indicator
lamp, etc.
M607
— t Y17
Alarm occurrence - ’
(station number 1) Indicator
lamp, etc.
. *D
Output frequency monitor
IVCK K1 H6F D550 K1 M339 H (station number 1)
Frequency
monitor value
(station number 1)
MCR NO H
END

*1 V500 Series inverters do not support the command code H79 (Inverter status monitor (extended)). Use the command code H7A
(Inverter status monitor).
*2 For the V500 Series inverter, write "0" to instruction code HFF (Link parameter expansion setting) just before reading the output
frequency monitor in the program.
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Inverter operation monitoring instruction

This instruction reads the operation status of an inverter.

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVCK
Ladder ST FBD/LD
ENO:=IVCK (EN, s1, s2, n, d1, d2); S—
— =] ]| m |<d2)}_{ - ENI:._.:ElNO -
— s d1 —
— s2 d2 —

Setting data

HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Inverter instruction codes Refer to (==~ Page 103 16-bit signed binary ANY16
(d1) Device number storing the read value — 16-bit signed binary ANY16
(n)*1 Communication channel HFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
EWFX5U CPU module
K1 to K4
HWFX5UC CPU module
K1, K3 to K4
((12)*2 Head bit device number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1  Specify a channel No. for which communication setting is set for inverter communication.
*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
BApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X,Y,M,L,SM, |T,ST,C,D,W, [uO\cO |z Lc |Lz | secification [y [ $
F, B, SB, S SD, SW, R
(s1) — o O O — — O @) — - —
(s2) — o o o — — o o — — —
(d1) @) O @) — — — @) — — — —
(n) - - - i i i o |- |- |-
(d2) O o - — — - - - - - —

*1 T,ST and C cannot be used

Processing. details

Write the operation status of inverter corresponding to instruction code (==~ Page 103) of (s2) for station No. (s1) of the

inverter connected to the communication channel (n) in (d1).
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Operation.error

Operation errors pertaining to the instruction are as follows.

Operation Error Flag Operation Error Description
Codes
SMo SM1 SM56 SM8067 | SDO SD8067
ON 1810H When specified channel is used with another instruction.
ON 2820H When specified device exceeds the device range.
ON 3405H When the value specified for (s1) is other than KO to 31.
When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module
K2 to K4
« FX5U, FX5UC CPU module
K1 to K4
ON 3600H When specified channel is not set with parameter.

Program example

Reads status (H7A) of inverter (station No. 0) into CPU module (CH1), stores the read value in M100 to M107 and outputs

externally (YO to Y3).
Read contents: Inverter operating = M100, normal rotation = M10

RUN monitor

SM400 (s1)

(s2) (d1) ()

1, reverse rotation = M102, error occurrence = M107

(d2)

IVCK KO H7A |K2M100] K1

M200 | Inverter status monitor — M100 to M107

L Head bit device number of instruction
execution status output
Communication channel: 1 to 4

Read value storage destination

Inverter running

Inverter instruction code (hexadecimal)
Inverter station number: 0 to 31

M1|0|0

[ 0

Forward rotation
M101
| |

[ 1

Reverse rotation
M102
||
Alarm
occurrence
M I1 (|)7
11

2

3

ORUAVAY

Status details
(as needed)
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Inverter operation control instruction

This instruction writes an inverter operation required set value to an inverter.

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVDR
Ladder ST FBD/LD
ENO:=IVDR (EN, s1, s2, s3, n, d); S—
— =] o] @ }_{ - EN|:._.:E|NO -
— s d —

— s2

— s3

— n

Setting data

HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Inverter instruction codes Refer to (==~ Page 104. 16-bit signed binary ANY16
(s3) Set value to be written to the inverter parameter or device — 16-bit signed binary ANY16
number storing the data to be set
(n)*1 Communication channel HFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
EFX5U CPU module
K1 to K4
EWFX5UC CPU module
K1, K3 to K4
(d)*2 Bit device head number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1 Specify a channel No. for which communication setting is set for inverter communication.
*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
HEApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X, Y,M,L,SM, |T,ST,C,D,W, |uO\cO Lc |Lz | specification [y [ $
F, B, SB, S SD, SW, R
(s) — o o — — o} o} — — —
(s2) — o O — — O O — - —
(s3) @) O @) — — @) @) — — —
(n) - - - - = |- o |- = |
(d) @) o1 — — — — — — — —

*1 T,ST and C cannot be used

Processing. details

Writes set value of (s3) to the instruction code (1=~ Page 104) of (s2) for station No. (s1) of the inverter connected to the

communication channel (n).
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Operation.error

Operation errors pertaining to the instruction are as follows.

Operation Error Flag Operation Error Description
Codes
SMo SM1 SM56 SM8067 | SDO SD8067
ON 1810H When specified channel is used with another instruction.
ON 2820H When specified device exceeds the device range.
ON 3405H When the value specified for (s1) is other than KO to 31.
When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module
K2 to K4
« FX5U, FX5UC CPU module
K1 to K4
ON 3600H When specified channel is not setting parameter.

Program example

Switches the operation speed (HED) of the inverter (Station No.3) to speed 1 (40 Hz)/speed 2 (20 Hz) with 60 Hz as the initial
value on startup.

Writing contents: D10 = operation speed (initial value: 60 Hz, speed 1: 40 Hz, speed 2: 20 Hz)

D10 | Initial value at startup: 60 Hz

D10 | Operation speed: 40 Hz

D10 | Operation speed: 20 Hz

Switch Switch
) command command
RUN monitor  (Speed 1)  (Speed 2)
SM400 M10 M20
| I J/If J/If MOVP K6000
Switch Switch
command command
(Speed 1)  (Speed 2)
M10 M20
I | J/If MOVP K4000
Switch Switch
command command
(Speed 1)  (Speed 2)
M10 M20
J/If | | MOVP K2000
(s1) (s2) (s3) (n)  (d)
IVDR K3 HED | D10 K1

M200 | D10 — Set frequency write (RAM)

L Head bit device number of instruction
execution status output
Communication channel: 1 to 4

Write value storage destination

Inverter instruction codes

Inverter station number: 0 to 31
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Inverter parameter read

This instruction reads an inverter parameter to the PLC.

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVRD
Ladder ST FBD/LD
ENO:=IVRD (EN, s1, s2, n, d1, d2); S—
— =] ]| m |<d2)}_{ - ENI:._.:ElNO -
— s d1 —
— s2 d2 —

Setting data

HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Inverter parameter number Refer to (==~ Page 104. 16-bit signed binary ANY16
(d1) Device number storing the read value — 16-bit signed binary ANY16
(n)*1 Communication channel HFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
EWFX5U CPU module
K1 to K4
HWFX5UC CPU module
K1, K3 to K4
((12)*2 Bit device head number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1  Specify a channel No. for which communication setting is set for inverter communication.
*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
BApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X,Y,M,L,SM, |T,ST,C,D,W, [uO\cO |z Lc |Lz | secification [y [ $
F,B, SB, S SD, SW, R
(s1) — o o e} — — o o — — —
(s2) — o o o — — o o — — —
(d1) @) O @) — — — @) — — — —
(n) - - - i i i o |- |- |-
(d2) O o - — — - - - - - —

*1 T,ST and C cannot be used

Processing. details

The value of the parameter No. (s2) is read to (d1) from station No. (s1) of inverter connected to communication channel (n).
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Operation.error

Operation errors pertaining to the instruction are as follows.

Operation Error Flag Operation Error Description
Codes
SMo SM1 SM56 SM8067 | SDO SD8067
ON 1810H When specified channel is used with another instruction.
ON 2820H When specified device exceeds the device range.
ON 3405H When the value specified for (s1) is other than KO to 31.
When the value specified for (s2) is outside the range that can be specified.
(Less than KO, K3000 to 9999, K13000 to 32767)
When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module
K2 to K4
* FX5U, FX5UC CPU module
K1 to K4
ON 3600H When specified channel is not setting parameter.

Program example

Reads value of the following inverter (station No. 6) parameters to storage device for CPU module (CH1).

Example of program using second parameter specification code (=5~ Page 161) of FREQROL-F700P Series inverter.

Parameter No. Name Second parameter Storage devices
specification code
Cc2 Terminal 2 frequency setting bias frequency 902 D100
C3 Terminal 2 frequency setting bias 1902 D101
125 Terminal 2 frequency setting gain frequency 903 D102
C4 Terminal 2 frequency setting gain 1903 D103
Reading
contact
X1
| | SET MO
Command
e (1) (2 (@) () (62)
|| Terminal 2 frequency setting bias frequency
1 IVRD K6 | K902 | D100 | K1 [M200| _, D100
L Head bit device number of instruction
execution status output
Communication channel: 1 to 4
Read value storage destination
Inverter parameter number (decimal)
Inverter station number: 0 to 31
Terminal 2 frequency setting bias
IVRD K6 [K1902| D101 K1 | M210 . D101
The unit is specified by Analog
input selection [Pr.73].
IVRD K6 | K903 | D102 | K1 | M220 Terminal 2 frequency setting gain
frequency — D102
Terminal 2 frequency setting gain
IVRD K6 [K1903| D103 | K1 | M230 . D103
Instruct i The unit is specified by Analog
ns Jg;;ﬁgteegil‘;“g'on input selection [Pr.73].
SM8029
| | RST MO
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Inverter parameter write

This instruction writes a value from the PLC to a parameter in an inverter.

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVWR
Ladder ST FBD/LD
ENO:=IVWR (EN, s1, s2, s3, n, d); S—
— =] o] @ }_{ - EN|:._.:E|NO -
— s d —

— s2

— s3

— n

Setting data

HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Inverter parameter number Refer to (==~ Page 104 16-bit signed binary ANY16
(s3) Set value to be written to the inverter parameter or device — 16-bit signed binary ANY16
number storing the data to be set
(ny! Communication channel EWFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
EFX5U CPU module
K1 to K4
EWFX5UC CPU module
K1, K3 to K4
(d)*2 Bit device head number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1 Specify a channel No. for which communication setting is set for inverter communication.
*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
HEApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X, Y,M,L,SM, |T,ST,C,D,W, |uO\cO z LC |Lz | specification [y 'y $
F, B, SB, S SD, SW, R
(s1) — o @) @) — — @) @) — — —
(s2) — o o e} — — o o — — —
(s3) @) O @) — — — @) @) — — —
(n) - - - - = = |- o |- = |-
(d) @) o1 — — — — — — — — —

*1 T,ST and C cannot be used

Processing details

Writes value of (s3) in parameter No. (s2) of station No. (s1) of inverter connected to communication channel (n).
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Operation.error

Operation errors pertaining to the instruction are as follows.

Operation Error Flag Operation Error Description
Codes
SMo SM1 SM56 SM8067 | SDO SD8067
ON 1810H When specified channel is used with another instruction.
ON 2820H When specified device exceeds the device range.
ON 3405H When the value specified for (s1) is other than KO to 31.
When the value specified for (s2) is outside the range that can be specified.
(Less than KO, K3000 to 9999, K13000 to 32767)
When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module
K2 to K4
* FX5U, FX5UC CPU module
K1 to K4
ON 3600H When specified channel is not setting parameter.

Program example

Writes setting values to parameter shown in the following table for inverter (station No. 6) from CPU module (CH1).

Example of program using second parameter specification code (=5~ Page 161) of FREQROL-F700P Series inverter.

Parameter No. Name Second parameter Setting values to be written
specification code
Cc2 Terminal 2 frequency setting bias frequency 902 10[Hz]
C3 Terminal 2 frequency setting bias 1902 100[%)]
125 Terminal 2 frequency setting gain frequency 903 200[HZz]
C4 Terminal 2 frequency setting gain 1903 100[%)]
Reading
contact
X1
| | SET MO
Command
contact
MO (s1) (s2) (s3) (n)  (d)
L Terminal 2 frequency setting bias frequency:
il IVWR K6 | K902 | HA K1 [M200| 10 Hz
L Head bit device number of instruction
execution status output
Communication channel: 1 to 4
Value written to inverter
Inverter parameter number (decimal)
Inverter station number: 0 to 31
Terminal 2 frequency setting bias: 100%
IVWR K6 |K1902| H64 K1 | M210 o .
The unit is specified by Analog
input selection [Pr.73].
IVWR K6 | K903 | HCS K1 | M220 Terminal 2 frequency setting gain frequency:
200 Hz
Terminal 2 frequency setting gain: 100%
IVWR K6 |[K1903| He64 K1 | M230 . o
The unit is specified by Analog
Instruction execution input selection [Pr.73].
completed flag
SM8029
| RST MO
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Inverter parameter block write

This instruction writes parameters of an inverter at one time

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVBWR
Ladder ST FBD/LD
ENO:=IVBWR (EN, s1, s2, s3, n, d); _
— =] o] @ }_{ - EN|:._.:E|NO -
— s1 d —

s2

s3

— n

Setting data
HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Number of parameters in an inverter to be written at one time — 16-bit signed binary ANY16
(s3) Head device number of a parameter table to be written to an — 16-bit signed binary ANY16
inverter
(n)*1 Communication channel HFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
EFX5U CPU module
K1 to K4
EWFX5UC CPU module
K1, K3 to K4
(d)*2 Head bit device number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1 Specify a channel No. for which communication setting is set for inverter communication.
*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
HEApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X, Y,M,L,SM, |T,ST,C,D,W, |uO\cO z Lc |Lz | specification [y [ $
F, B, SB, S SD, SW, R
(s1) — o @) @) — — @) @) — — —
(s2) — o O O — — O O — - —
(s3) — O @) — — — @) — — — —
(n) - - - - = = |- o |- = |
(d) @) o1 — — — — — — — — —
*1 T,ST and C cannot be used
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Processing. details

Continuously writes parameter numbers and their values (2 words/parameter) for the number of points specified by (s2)

starting from word device specified by (s3) for station No. (s1) of inverter connected to communication channel (n) (no limit to

number of points that can be written).

[Ex]

Writing contents in case of (s2): K8, (s3): D200

s3) D200

Parameter No. 1

s3)+1 D201

Parameter 1 value

Parameter No. 2

(
(
(s3)+2 D202
(s3)+3 D203

Parameter 2 value

(s3)+14 | D214

Parameter No. 8

(s3)+15 | D215

Parameter 8 value

Operation.error

N

(s2)x2 = Number of occupied word devices

Operation errors pertaining to the instruction are as follows.

Operation Error Flag

Operation Error
Codes

SMo SM1

SM56 SM8067

SDO SD8067

Description

ON

1810H

When specified channel is used with another instruction.

ON

2820H

When specified device exceeds the device range.

ON

3405H

When the value specified for (s1) is other than KO to 31.

When the value specified for (s2) is less than KO.

When the value specified for (s3), ..., (s3) +2 ([s2] -1) is outside the range
that can be specified. (Less than KO, K3000 to 9999, K13000 to 32767)

When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module

K2 to K4

» FX5U, FX5UC CPU module

K1 to K4

ON

3600H

When specified channel is not setting parameter.
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Program example

Writes upper limit frequency (Pr. 1): 120 Hz, lower limit frequency (Pr. 2): 5 Hz, acceleration time (Pr. 7): 1 second,
deceleration time (Pr. 8): 1 second for inverter (station No. 5) from CPU module (CH1).

Writing contents: Parameter No. 1 = D200, 2 = D202, 7 = D204, 8 = D206, upper limit frequency = D201, lower limit frequency
= D203, acceleration time = D205, deceleration time = D207

Initial pulse
SM402
| | SET M10 | Write command ON
Write
command
M10 P ter N
|| arameter No.
I MOVP Ki D200 [Pr.1]: Maximum frequency
MOVP K12000| D201 Maximum frequency: 120 Hz
Parameter No.
MOVP K2 D202 [Pr.2]: Minimum frequency
MOVP K500 | D203 | Minimum frequency: 5 Hz
Parameter No.
MOVP K7 D204 [Pr.7]: Acceleration time
MOVP K10 | D205 | Acceleration time: 1's
Parameter No.
MOvVP K8 D206 [Pr.8]: Deceleration time
MOVP K10 | D207 | Deceleration time: 1's
(s1) (s2) (s3) (n) (d) D201 — [Pr.1] Maximum frequency
D203 — [Pr.2] Minimum frequency
| IVBWR K5 K4 D200 K1 M200 | D205 — [Pr.7] Acceleration time
D207 — [Pr.8] Deceleration time
|— Head bit device number of
instruction execution status output
Communication channel: 1 to 4
Instruct'ion Head of writing parameter table
execution Number of parameters to be written (decimal)
completed flag Inverter station number: 0 to 31
SM8029
I I RST M10 Write command OFF
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Multiple inverter commands

This instruction writes 2 types of settings (operation command and set frequency) to the inverter, and reads 2 types of data

(inverter status monitor, output frequency, etc.) from the inverter at the same time.

For information concerning inverter communication instruction expressions and execution format, refer to LLIMELSEC iQ-F

FX5 Programming Manual (Instructions, Standard Functions/Function Blocks).

IVMC
Ladder ST FBD/LD
ENO:=IVMC (EN, s1, 52, 3, n, d1, d2); _
— C._— 1

— = Oen|e2 ]3] en] m @
— EN ENO |—
— s1 dl —
— s2 d2 —
— s3
— n

Setting data
HEContents, range, data type

Operand | Description Range Data type Data type (label)
(s1) Inverter station number KO to 31 16-bit signed binary ANY16
(s2) Multiple instructions for inverter: Send/receive data type Refer to the following 16-bit signed binary ANY16
specification
(s3) Head device of a parameter data to be written to an inverter — 16-bit signed binary ANY16_ARRAY
(Number of elements:2)
(d1) Head device which stores values to be read from the inverter — 16-bit signed binary ANY16_ARRAY
(Number of elements:2)
(ny Communication channel EWFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
HFX5U CPU module
K1 to K4
EWFX5UC CPU module
K1, K3 to K4
(dZ)'2 Head bit device number to which instruction execution status is | — Bit ANYBIT_ARRAY
output (Number of elements:3)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL

*1 Specify a channel No. for which communication setting is set for inverter communication.

*2 Make sure not to use devices being used in other control operations. (==~ Page 133)
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BEApplicable devices

Operand Bit Word Double word | Indirect Constant Others
X, Y,M, L SM, |T,ST,C,D,wW, |uDeO |z Lc |Lz |specification [y Tg $
F, B, SB, S SD, SW, R

(s1) — o o o — — o o — — —

(s2) — o1 o o — — o o — — —

(s3) — @) @) — — — @) — — — —

(d1) — @) @) — — — @) — — — —

(n) - - - - - — — O - - -

(d2) o o1 — — — — — — — — —

*1 T,ST and C cannot be used

Processing details

This instruction executes multiple commands to an inverter connected to the communication channel (n) whose station
number is specified in (s1). Specify the send/receive data type using (s2), the head device which stores data to be written to
the inverter using (s3), and the head device which stores values to be read from the inverter using (d1).

ESend/receive data type

The table below shows valid send data 1 and 2 and receive data 1 and 2 specified by the (s2) send/receive data type.

(s2) Send/receive data | Send data (Written to the Inverter) Receive data (Read from Inverter)

type (HEX) Data 1 (s3) Data 2 ([s3] +1) Data 1 (d1) Data 2 ([d1] +1)
0000H Run command (expansion) Set frequency (RAM) Inverter status monitor Output frequency (speed)
0001H (expansion) Special monitor

0010H Set frequency (RAM, Output frequency (speed)
0011H EEPROM) Special monitor

Precautions

« If a device number outside the range due to indexing, etc. is specified in (d1), the receive data from the inverter is not stored
in (d1). However, values set in (s3) and (s3)+1 may be written to the inverter.

« If any unspecified value is set in (s2), unexpected data may be written to and read from the inverter, and values of (d1) and
(d1)+1 may be updated.

» The IVMC instruction reads the inverter status at the time of communication with the inverter, and stores it in (d1).
Accordingly, the inverter status written by the IVMC instruction can be read when the next reading instruction (IVCK, IVMC,
etc.) is executed.

Operation.error

Operation errors pertaining to the instruction are as follows.

Operation Error Flag Operation Error Description
Codes
SMO0 SM1 SM56 SM8067 | SDO SD8067
ON 1810H When specified channel is used with another instruction.
ON 2820H When specified device exceeds the device range.
ON 3405H When the value specified for (s1) is other than KO to 31.

When the value specified in (n) is other than the following channel numbers.
* FX5UJ CPU module

K2 to K4

* FX5U, FX5UC CPU module

K1 to K4

ON 3600H When specified channel is not setting parameter.
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Applicable inverters

This instruction is applicable to the following inverters:

+ FREQROL-E700 series (February 2009 and later)

+ FREQROL-F800/A800/F700PJ/F700P/E700EX/D700 Series

Program example

Writes (s3): run command (expansion), (s3) +1: setting frequency (RAM) and reads (d1): inverter status monitor (expansion),
(d1) +1: output frequency (rotation speed) for inverter (station No. 0) from CPU module (CH1).

Send/receive type code: HO000

* (s3): Run command (expansion)

Runs inverter in forward or reverse by forward rotation command (M21)/reverse rotation command (M22).
Writing contents: D10 = run command (M21 = forward rotation, M22 = reverse rotation)

* (s3) +1: Set frequency (RAM)

Switches speed 1 (40 Hz)/speed 2 (20 Hz) with 60 Hz as the initial value when starting up.

Writing contents: D11 = operation speed (initial value: 60 Hz, speed 1: 40 Hz, speed 2: 20 Hz)

« (d1): Inverter status monitor (expansion)

Stores read value in M100 - M115 and outputs externally (YO to Y3).

Read contents: D20 = inverter monitor (expansion) (inverter running = M100, forward rotation = M101, reverse rotation =
M102, error = M115)

 (d1)+1: Output frequency (speed)

Reads output frequency (rotation speed).

Read contents: D21 = Output frequency (rotation speed)
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Switch Switch
. command  command
RUN monitor (Speed 1)  (Speed 2)
SM400 M10 M20 nitial val
I I J/f Jl/lf MOVP K6000| D11 6n(;h;_’;:zva ue at startup:
Switch Switch
command  command
(Speed 1) (Speed 2)
M10 M20 Write contents to Inverter
|| | Operation speed: 40 Hz
[ J/If MOVP K4000| D11 P P Transmission data 2 (s3)+1
Switch Switch
command  command
(Speed 1)  (Speed 2)
M10 M20
_]/IV | | MOVP K2000| D11 Operation speed: 20 Hz
Operation stop
command
q\? Operation stop
T SET M15 (HF9 b1, b2 OFF)
Forward rotation Operation stop
command X1 command X0 o i " |
| peration stop cance
IVH )/If RST M15 (HF9 b1 or b2 ON)
Reverse rotation
command X2
l’]‘l Forward Reverse
Al ) .
rotation rotation
Operation command command
stopl M15 i(1| )|(2 M21 Forward rotation
[ |
Reverse rotation Forward rotation command (HF9 b1 ON)
command command
|X|2 |X1 Reverse rotation Write contents to Inverter
[ /I( M22 command (HF9 b2 ON) Transmission data 1 (s3)
RUN monitor
SM400
} } MOV K4M20| D10 Operation command write
s1) (s2) (s d1 n d2
( ) ( ) ( 3) ( ) ( ) ( ) The set frequency (RAM) and run command
IVMC KO [H0000| D10 | D20 | K1 |M200| (expansion)are written. The inverter status monitor
(expansion) and output frequency (speed) are read.
|_ Head bit device number of instruction execution
status output
Communication channel: 1 to 4
Head device of destination storing values to be read
Head device storing write data
Send/receive data type specification
Inverter station number: 0 to 31
MOV D2 KaM1 Inverter status is read
o 0 00 H79 — M100 to M115
Inverter
running
M100 A
| | YO0
Forward
rotation
MI1 (I)1 @ Read contents from
inverter received
T:t\;?:: Status details data 1 (d1)
M|1?2 (as needed)
il Y2
Alarm
occurrence
MI11|5
1 Y3
P4
Output frequency (speed) Read contents from
MOV D21 D50 monitor—sD50 Inverter Received
data 2 (d1)+1
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Second parameter specification code

When handling the following parameters in inverter communication, it is necessary to select second parameters. In IVRD,
IVWR, and IVBWR instructions, when a value shown in the tables below is set in (s2) ((s3) in IVBWR instruction), the

extension parameter and second parameter are automatically overwritten, and parameter values are either read or written.

For details concerning inverter parameters, refer to the manual for each particular inverter.

FREQROL-F800 series

Second parameter specification codes for parameter numbers Pr.125, Pr.126, C2 to C19 and C38 to C41

Parameter | Name Second parameter specification code
No.

Cc2 Terminal 2 frequency setting bias frequency 902
C3 Terminal 2 frequency setting bias 1902
125 Terminal 2 frequency setting gain frequency 903
C4 Terminal 2 frequency setting gain 1903
C5 Terminal 4 frequency setting bias frequency 904
C6 Terminal 4 frequency setting bias 1904
126 Terminal 4 frequency setting gain frequency 905
Cc7 Terminal 4 frequency setting gain 1905
C12 Bias frequency (speed) for terminal No. 1 917
C13 Bias (speed) for terminal No. 1 1917
C14 Gain frequency (speed) for terminal No. 1 918
C15 Gain (speed) for terminal No. 1 1918
C16 Bias command (torque) for terminal No. 1 919
Cc17 Bias (torque) for terminal No. 1 1919
C18 Gain command (torque) for terminal No. 1 920
C19 Gain (torque) for terminal No. 1 1920
C8 Current output bias signal 930
C9 Current output bias current 1930
C10 Current output gain signal 931
c1 Current output gain current 1931
C38 Bias command (torque) for terminal No. 4 932
C39 Bias (torque) for terminal No. 4 1932
C40 Gain command (torque) for terminal No. 4 933
C41 Gain (torque) for terminal No. 4 1933
C42 PID display bias coefficient 934
C43 PID display bias analog value 1934
C44 PID display gain coefficient 935
C45 PID display gain analog value 1935
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FREQROL-E800 series

Second parameter specification codes for parameter numbers Pr.125, Pr.126, C2 to C7 and C38 to C45

Parameter No. | Name Second parameter specification code

Cc2 Terminal 2 frequency setting bias 902
(frequency)

C3 Terminal 2 frequency setting bias 1902
(analog value)

125 Terminal 2 frequency setting gain 903
(frequency)

C4 Terminal 2 frequency setting gain 1903
(analog value)

C5 Terminal 4 frequency setting bias 904
(frequency)

C6 Terminal 4 frequency setting bias 1904
(analog value)

126 Terminal 4 frequency setting gain 905
(frequency)

C7 Terminal 4 frequency setting gain 1905
(analog value)

C3 Terminal 2 frequency setting bias 2902
(terminal analog value)

C4 Terminal 2 frequency setting gain 2903
(terminal analog value)

C6 Terminal 4 frequency setting bias 2904
(terminal analog value)

Cc7 Terminal 4 frequency setting gain 2905
(terminal analog value)

C38 Terminal 4 bias command (torque/ 932
magnetic flux)

C39 Terminal 4 bias (torque/magnetic flux) 1932

C40 Terminal 4 gain command (torque/ 933
magnetic flux)

C41 Terminal 4 gain (torque/magnetic flux) 1933

C39 Terminal 4 bias (torque/magnetic flux) 2932
(terminal analog value)

C41 Terminal 4 gain (torque/magnetic flux) 2933
(terminal analog value)

C42 PID display bias coefficient 934

C43 PID display bias analog value 1934

C44 PID display gain coefficient 935

C45 PID display gain analog value 1935

C43 PID display bias analog value (terminal 2934

analog value)

C45 PID display gain analog value (terminal | 2935
analog value)
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FREQROL-A800/A800 Plus series
Second parameter specification codes for parameter numbers Pr.125, Pr.126, C2 to C19 and C38 to C41

Parameter | Name Second parameter specification code
No.
Cc2 Terminal 2 frequency setting bias frequency 902
C3 Terminal 2 frequency setting bias 1902
125 Terminal 2 frequency setting gain frequency 903
C4 Terminal 2 frequency setting gain 1903
C5 Terminal 4 frequency setting bias frequency 904
C6 Terminal 4 frequency setting bias 1904
126 Terminal 4 frequency setting gain frequency 905
C7 Terminal 4 frequency setting gain 1905
C12 Bias frequency (speed) for terminal No. 1 917
C13 Bias (speed) for terminal No. 1 1917
C14 Gain frequency (speed) for terminal No. 1 918
C15 Gain (speed) for terminal No. 1 1918
C16 Bias command (torque/magnetic flux) for terminal | 919
No. 1
C17 Bias (torque/magnetic flux) for terminal No. 1 1919
C18 Gain command (torque/magnetic flux) for terminal | 920
No. 1
C19 Gain (torque/magnetic flux) for terminal No. 1 1920
C8 Current output bias signal 930
C9 Current output bias current 1930
C10 Current output gain signal 931
c1 Current output gain current 1931
C38 Bias command (torque/magnetic flux) for terminal | 932
No. 4
C39 Bias (torque/magnetic flux) for terminal No. 4 1932
C40 Gain command (torque/magnetic flux) for terminal | 933
No. 4
C41 Gain (torque/magnetic flux) for terminal No. 4 1933
C42 PID display bias coefficient 934
C43 PID display bias analog value 1934
C44 PID display gain coefficient 935
C45 PID display gain analog value 1935
FREQROL-F700P series
Second parameter specification codes for parameter numbers Pr.125, Pr.126 and C2 to C7
Parameter | Name Second parameter specification code
No.
C2 Terminal 2 frequency setting bias frequency 902
C3 Terminal 2 frequency setting bias 1902
125 Terminal 2 frequency setting gain frequency 903
C4 Terminal 2 frequency setting gain 1903
C5 Terminal 4 frequency setting bias frequency 904
C6 Terminal 4 frequency setting bias 1904
126 Terminal 4 frequency setting gain frequency 905
C7 Terminal 4 frequency setting gain 1905
C42 PID display bias coefficient 934
C43 PID display bias analog value 1934
C44 PID display gain coefficient 935
C45 PID display gain analog value 1935
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FREQROL-A700 series

Second parameter specification codes for parameter numbers Pr.125, Pr.126, C2 to C7, C12 to C19 and C38 to C41

Parameter | Name Second parameter specification code
No.
Cc2 Terminal 2 frequency setting bias frequency 902
C3 Terminal 2 frequency setting bias 1902
125 Terminal 2 frequency setting gain frequency 903
C4 Terminal 2 frequency setting gain 1903
C5 Terminal 4 frequency setting bias frequency 904
C6 Terminal 4 frequency setting bias 1904
126 Terminal 4 frequency setting gain frequency 905
C7 Terminal 4 frequency setting gain 1905
C12 Bias frequency (speed) for terminal No. 1 917
C13 Bias (speed) for terminal No. 1 1917
C14 Gain frequency (speed) for terminal No. 1 918
C15 Gain (speed) for terminal No. 1 1918
C16 Bias command (torque/magnetic flux) for terminal | 919
No. 1
C17 Bias (torque/magnetic flux) for terminal No. 1 1919
C18 Gain command (torque/magnetic flux) for terminal | 920
No. 1
C19 Gain (torque/magnetic flux) for terminal No. 1 1920
C30 Terminal 6 bias frequency (speed) 926
C31 Terminal 6 bias (speed) 1926
C32 Terminal 6 gain frequency (speed) 927
C33 Terminal 6 gain (speed) 1927
C34 Terminal 6 bias command (torque) 928
C35 Terminal 6 bias (torque) 1928
C36 Terminal 6 gain command (torque) 929
C37 Terminal 6 gain (torque) 1929
C38 Bias command (torque/magnetic flux) for terminal | 932
No. 4
C39 Bias (torque/magnetic flux) for terminal No. 4 1932
C40 Gain command (torque/magnetic flux) for terminal | 933
No. 4
C41 Gain (torque/magnetic flux) for terminal No. 4 1933
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FREQROL-F700PJ/E700/E700EX/D700 series

Second parameter specification codes for parameter numbers Pr.125, Pr.126, C2 to C7 and C22 to C25

Parameter | Name Second parameter specification code

No.

Cc2 Terminal 2 frequency setting bias frequency 902

C3 Terminal 2 frequency setting bias 1902

125 Terminal 2 frequency setting gain frequency 903

C4 Terminal 2 frequency setting gain 1903

C5 Terminal 4 frequency setting bias frequency 904

C6 Terminal 4 frequency setting bias 1904

126 Terminal 4 frequency setting gain frequency 905

C7 Terminal 4 frequency setting gain 1905

C22 Frequency setting voltage bias frequency 922
(Built-in potentiometer)

C23 Frequency setting voltage bias 1922
(Built-in potentiometer)

C24 Frequency setting voltage gain frequency 923
(Built-in potentiometer)

C25 Frequency setting voltage gain 1923
(Built-in potentiometer)

FREQROL-V500 series

Second parameter specification codes for parameter numbers 902 to 905 and 917 to 920

Parameter No. | Name Second parameter specification code

Offset/Gain (H00) Analog (H01) Analog value of
terminal (H02)

902 Speed setting No. 2 bias 902 1902 2902

903 Speed setting No. 2 gain 903 1903 2903

904 Torque command No. 3 bias 904 1904 2904

905 Torque command No. 3 gain 905 1905 2905

917 No.1 terminal bias (speed) 917 1917 2917

918 No.1 terminal gain (speed) 918 1918 2918

919 No.1 terminal bias (torque/magnetic flux) | 919 1919 2919

920 No.1 terminal gain (torque/magnetic 920 1920 2920

flux)
Point

Specify inverter parameter number in (s2) ((s3) in IVBWR instruction) as show below.

« In the case of parameter number 0 to 999, write the parameter number as is.

* In the case of parameter number 1000 to 9999, write parameter number + 10000. (Example: When
parameter number is 1234, specify K11234)
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5.9 Troubleshooting

This chapter explains troubleshooting and error codes.

Checking communication status based on LED display

Check the status of the LED display of [RD] and [SD] on the CPU module or the communication board/communication

adapter.
LED display status Operation status
RD SD
On On Data is being transmitted and received.
On Off Data is being received but not being transmitted.
Off On Data is being transmitted but not being received.
Off Off Data is neither being transmitted nor being received.

If signals are being sent and received normally for inverter communication, both LEDs flash brightly.
If they do not flash, check the wiring and the communication settings.

Checking installation

+ Connection status
The communication cannot be operated if the CPU module and the communication board/communication adapter are not

connected correctly.
For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring
Verify that all communication equipment is correctly wired. (=5~ Page 109 Wiring)

Checking sequence program

A serial port using any other communication (such as RS2 instruction) cannot use an inverter communication instruction.
(==~ Page 267 Combined Use of Serial Communication)
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Checking the communication settings

CPU module communication settings

Verify that the protocol type is “Inverter Communication”. If the communication settings are not “Inverter Communication”,

communication will not function correctly. (==~ Page 130 PLC Communication settings)
After changing communication settings, make sure to turn the CPU module power from OFF—ON, or reset.

Checking inverter operation status

1. When the operation mode of an inverter is not changed to computer link operation mode

« Verify that the inverter is set to the external operation mode.
« Verify that no signal is being input to the external terminals STF and STR.
« Verify that the correct change operation mode program is being executed.

2. When an inverter cannot be started even in computer link operation mode
« Verify that the program for starting the inverter is executed correctly.

« Verify that the operation command rights and speed command rights are set correctly.
« Verify that the allowable communication time interval is set correctly.

3. When an inverter is stopped by an alarm during operation due to defective communication

« Verify that a communication cable is connected correctly between the PLC and the inverter. (Check for poor contact or wire
breakage).

« Verify that a sequence program is created so that communication is executed with each inverter within a constant cycle. Set
the communication check time interval to a large value, and check the communication status.

« Verify that the allowable communication time interval is set correctly.

« Verify that termination resistors are set correctly.

Checking absence/presence of errors

If an inverter communication error occurs, it is processed as a serial communication error. (I=5~ Page 136)

Serial communication error

HError flags
The following devices turn ON when an error occurs during serial communication.
FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial
communication.

HError code
When the serial communication error turns ON, the error code is stored in the corresponding device specified in the table
below.

FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.

The error code (hexadecimal) is below.

Error code (hexadecimal) Description
7010H Parity error, overrun error or framing error
76**H Inverter communication error (I=~ Page 168)
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HList of error codes for inverter communication
The error codes shown below are stored when a communication error is caused by an inverter communication instruction.

Error code Description of error Inverter operation
(HEX)
0000H Normal end (No Errors) —
7601H — No response from the inverter.
7602H Timeout error Sending from inverter was aborted midway.
7603H Station number error An unspecified station gave response.
7604H Sum check error The sum of data sent back by the inverter did not match.
7608H Sending timeout error Sending to the inverter was not completed within the specified time.
7609H Receive data error Wrong data was received from the inverter.
7620H Computer NAK error Inverter sent the error code HO. When errors have
The number of retries exceeded the allowable number because of an error | occurred consecutively
in the transfer request data. beyond the allowable
7621H Parity error Inverter sent the error code H1. .number _Of retries,
The contents are different from the specified parity. inverter is brought to an
alarm stop.
7622H Sum check error Inverter sent the error code H2.
The sum check code in the computer is different from the sum value
calculated from the data received by the inverter.
7623H Protocol error Inverter sent the error code H3.
There is a syntax error in data received by the inverter. Or, data reception is
not completed within a certain amount of time. CR/LF does not match
parameter setting.
7624H Framing error Inverter sent the error code H4.
The stop bit length is different from the initial set value.
7625H Overrun error Inverter sent the error code H5.
Before receiving the completed data in the inverter, the computer sent the
next set of data.
7626H Undefined Inverter sent the error code H6. Not defined currently in inverter. —
7627H Character error Inverter sent the error code H7. Inverter does not accept
An unused character (other than 0 to 9, A to F and control codes) was the received data, but is
received. not brought to an alarm
stop.
7628H Undefined Inverter sent the error code H8. Not defined currently in inverter. —
7629H Undefined Inverter sent the error code H9. Not defined currently in inverter.
762AH Mode error Inverter sent the error code HA. Inverter does not accept
A parameter was written in a mode other than computer link operation the received data, but is
mode, or while the inverter was operating. not brought to an alarm
762BH Instruction code error Inverter sent the error code HB. Instruction code error. Non-existing stop.
instruction code was specified.
762CH Data range error Inverter sent the error code HC.
In writing a parameter or operation frequency, data outside the allowable
range was specified.
762DH Undefined Inverter sent the error code HD. Not defined currently in inverter. —
762EH Undefined Inverter sent the error code HE. Not defined currently in inverter.
762FH Undefined Inverter sent the error code HF. Not defined currently in inverter.
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HIVMC instruction error codes
When errors occur in the send data of the IVMC instruction, the following error codes are stored.

Error code Description of error Inverter operation
(HEX)
0000H No error has occurred in both send data 1 and send data 2. —
Normal end
7640H IVMC instruction send data 1: Mode error The inverter accepts
A parameter was written in a mode other than computer link operation mode or while inverter was operating. data corresponding to
7641H IVMC instruction send data 1: Instruction code error se'nd data 2.
Non-existing instruction code was specified. It is not brought to an
alarm stop.
7642H IVMC instruction send data 1: Data range error
Data outside the allowable range was specified.
7643H IVMC instruction send data 2: Mode error The inverter accepts
A parameter was written in a mode other than computer link operation mode or while inverter was operating. data corresponding to
7644H IVMC instruction send data 2: Instruction code error se-nd data 1.
Non-existing instruction code was specified. It is not brought to an
alarm stop.
7645H IVMC instruction send data 2: Data range error
Data outside the allowable range was specified.
7646H IVMC instruction send data 1: Mode error The inverter does not
IVMC instruction send data 2: Mode error accept data
7647H IVMC instruction send data 1: Mode error corresponding to .send
IVMC instruction send data 2: Instruction code error data 1 and 2, but is not
brought to an alarm stop.
7648H IVMC instruction send data 1: Mode error
IVMC instruction send data 2: Data range error
7649H IVMC instruction send data 1: Instruction code error
IVMC instruction send data 2: Mode error
764AH IVMC instruction send data 1: Instruction code error
IVMC instruction send data 2: Instruction code error
764BH IVMC instruction send data 1: Instruction code error
IVMC instruction send data 2: Data range error
764CH IVMC instruction send data 1: Data range error
IVMC instruction send data 2: Mode error
764DH IVMC instruction send data 1: Data range error
IVMC instruction send data 2: Instruction code error
764EH IVMC instruction send data 1: Data range error
IVMC instruction send data 2: Data range error

Operation error

HError flags

The operation error flag turns ON when an operation error occurs in the inverter communication instruction.

Verify that the device specified in the table below is ON.

FX5 dedicated Name Description

CH1 |CH2 [CH3 |cCH4

SMO Latest self-diagnostic error Turns ON when an operation error occurs.
(Including the annunciator ON)

SMA1 Latest self-diagnostic error

(Not including the annunciator ON)

SM56, SM8067

Operation error

HError codes
When the operation error flag turns ON, the error code (hexadecimal) is stored in the operation error code (SD0/SD8067).

For the error codes stored in the device, refer to the operation error of each inverter communication instruction.
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5.10 Related Devices

This section describes the special relay/special register functions used in the inverter communication function.

Point ;>

Available communication channels vary depending on the CPU module and system configuration.

For communication channels, refer to [~ Page 100 System Configuration.

"FX3 Series compatible" devices operate only on the communication channel specified in the compatible SM/

SD for communication settings.
For compatible SM/SD, refer to [=~ Page 130 PLC Communication settings.

List of related devices

Special relay

HFX5 only
Device No. Name Description R/W
CH1 |CH2 [CH3 |cCH4
SM8029 Instruction execution Turns ON when execution of instruction is completed, and remains R
completed ON for 1 scan.
SM8500 | SM8510 | SM8520 | SM8530 | Serial communication error Turns ON when an error occurs in serial communication.
SM8920 | SM8930 | SM8940 | SM8950 | Inverter communicating Remains ON while inverter communication is being executed.
SM8921 | SM8931 | SM8941 | SM8951 | IVBWR instruction error Turns ON when an IVBWR instruction error occurs.
R: Read only
BFX3 Series compatible
Device No. Name Description R/W
CH1 CH2
SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial communication. R
SM8151 SM8156 Inverter communicating Remains ON while inverter communication is being executed. R
SM8152 SM8157 Inverter communication error | Turns ON when an error occurs in inverter communication. R
SM8153 SM8158 Inverter communication error | Turns ON when an error occurs in inverter communication. R
latch
SM8154 SM8159 IVBWR instruction error Turns ON when an IVBWR instruction error occurs. R
R: Read only
Special registers
HFX5 only
Device No. Name Description R/W
CH1 CH2 CH3 CH4
SD8500 | SD8510 SD8520 SD8530 Serial communication error Stores the error code when a serial communication error occurs. R
code
SD8502 | SD8512 | SD8522 | SD8532 | Serial communication Stores the setting of the communication parameter. R
settings
SD8503 | SD8513 | SD8523 | SD8533 | Serial communication Stores the communication type being used. R
operation mode
SD8921 SD8931 SD8941 SD8951 IVBWR instruction error Stores a parameter number in which an IVBWR instruction error has | R
parameter number occurred.
SD8981 SD8991 SD9001 SD9011 Response wait time Stores the communication response wait time. R
R: Read only
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BFX3 Series compatible

Device No. Name Description R/W

CH1 CH2

SD8063 SD8438 Serial communication error Stores the error code when a serial communication error occurs. R
code

SD8152 SD8157 Inverter communication error | Stores the error code when an inverter communication error occurs. | R
code

SD8154 SD8159 IVBWR instruction error Stores a parameter number in which an IVBWR instruction error has | R
parameter number occurred.

SD8419 SD8439 Serial communication Stores status of the current communication being executed. R
operation mode

R: Read only

Details of related devices

Instruction execution completed

Turns ON when the execution of inverter communication instruction is completed, and remains ON for 1 scan.

When an error occurs in an inverter communication instruction, remains ON for 1 scan in the same way.

FX5 dedicated Description R/W
SM8029 When execution of instruction is completed, turns ON for 1 scan. R
R: Read only

Precautions

Do not turn ON/OFF by program or engineering tool.
Instruction execution completed is also used as the execution completed flag for other instructions (such as positioning

instructions).
When using instruction execution completed, provide the contact just under the instruction whose execution completion is to

be checked.

Serial communication error

Turns ON when an error occurs in serial communication. These flags are used to check the serial communication error.

Turns ON when a parity error, overrun error or framing error occurs during communication with inverters or when an inverter
communication error occurs.

FX5 dedicated FX3 Series Description R/IW
compatible

CH1 CH2 CH3 CH4 CH1 CH2

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Turns ON when an error occurs in serial R

communication.
Devices do not turn OFF even when normal
communication is restored.

R: Read only
After a device above turns ON, the error code is stored in the corresponding device below.

FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.
Precautions

Do not turn ON or OFF with program or engineering tool.
Serial communication error do not turn OFF even if normal communication is restored. The devices turn OFF when power is
turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.
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These devices remain ON while communicating with inverter by an inverter communication instruction.

SM8920 SM8930 SM8940 SM8950 SM8151 SM8156 Remains ON while communication with an inverter is R
executed by an inverter communication instruction.

R: Read only

When [Inverter communicating] is ON, instructions other than the instruction under execution cannot be executed.
Do not turn ON/OFF by program or engineering tool.

If FX3 Series compatible SM/SD area settings have been set, the devices turn ON if an error occurs for an inverter
communication instruction.

SM8152 Sm8153™" | sm8157 SM8158™" | Turns ON when an inverter communication error occurs. R

R: Read only

*1 Supports latch function.
After the devices above turns ON, the error code is stored in the compatible devices below.

SD8152 SD8157 Inverter communication error code These devices store an error code when a communication
latch error is caused by an inverter communication instruction.

Storing an error code is only for the first error occurrence, and it is not updated for the second error occurrence onwards.

Do not turn ON/OFF by program or engineering tool.

Inverter communication errors are not cleared even after communication is restored to normal state.

Devices are cleared when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.
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The devices turn ON when a parameter number or set value specified in IVBWR instruction is outside the allowable range.

SM8921 SM8931 SM8941 SM8951 SM8154 SM8159 These devices turn ON when an error occurs in IVBWR | R
instruction.

R: Read only

When an IVBWR instruction error is ON, the parameter number that could not be set is stored in the following corresponding
devices.

SD8921 SD8931 SD8941 SD8951 SD8154 SD8159 IVBWR instruction | Stores the parameter number which was not written
error parameter by IVBWR instruction.
number

Do not turn ON/OFF by program or engineering tool.

IVBWR communication errors are not cleared even after communication is restored to normal state.

Devices are cleared when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.

Stores the error code (==~ Page 167) when the inverter communication instruction error occurs.

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 When a serial communication error occurs, the error R
code is stored.

R: Read only

Do not change the value with program or engineering tool.

Serial communication error codes are not cleared even after communication is restored to normal state.

Devices are cleared when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.
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Stores the communication parameters set in the communication settings when PLC power is turned OFF—ON, STOP—RUN,
PAUSE—RUN or reset. (=5~ Page 130)

SD8502 SD8512 SD8522 SD8532 Stores the setting of the communication parameter. R

R: Read only
The descriptions of the communication parameters are as follows.

b0 Data length 7 bits 8 bits
b1 Parity bit b2, b1
b2 (0, 0): Not provided

(0, 1): Odd

(1,1): Even
b3 Stop bit 1 bit 2 bits
b4 Baud rate b7, b6, b5, b4

(0,1,1,1): 4800 bps
(1,0,0,0): 9600 bps
(1,0,0,1): 19200 bps
(1,0,1,0): 38400 bps
(1,0,1,1): 57600 bps
(1,1,0,1): 115200 bps

b5
b6
b7

Do not change the value with program or engineering tool.

Stores the communication function code of the serial communication under execution.

SD8503 SD8513 SD8523 SD8533 SD8419 SD8439 0: MELSOFT Connection or MC protocol R
3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support
Other than above: Not used

R: Read only

Do not change the value with program or engineering tool.

These devices store "7" while an inverter communication instruction is being driven or not, as long the communication mode
has not changed.
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Error code for inverter communication
If FX3 Series compatible SM/SD area settings have been set, error code (==~ Page 168) is stored if communication error

occurs by inverter communication instruction.

FX3 Series compatible Description R/W
CH1 CH2
SD8152 SD8157 These devices store an error code when a R

communication error is caused by an inverter
communication instruction.

R: Read only
Error code of first error that occurred is maintained if errors occur for multiple instructions.

Precautions

Do not change the value with program or engineering tool.

Inverter communication error code is not cleared even if communication is restored to normal state.

Devices are cleared when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is
turned ON.

IVBWR instruction error parameter number

These devices store the parameter number in which an error has occurred when IVBWR instruction error flag turns ON.

FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8921 SD8931 SD8941 SD8951 SD8154 SD8159 Stores the parameter number which could not be R
written by IVBWR instruction.

R: Read only
Error code of first error that occurred is maintained if multiple errors occur for IVBWR instruction.

Precautions

Do not change the value with program or engineering tool.

Response wait time

Stores the communication response wait time set in the communication settings. (=5~ Page 130)

FX5 dedicated Description R/IW
CH1 CH2 CH3 CH4
SD8981 SD8991 SD9001 SD9011 Stores the communication response wait time of R
inverter communication.
1 to 32767 (ms)
R: Read only
Precautions

If the set value is outside the range or less than 100 ms, response waiting time operates as 100 ms.
Do not change the value with program or engineering tool.
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6 NON-PROTOCOL COMMUNICATION

This chapter describes non-protocol communication.

6.1  Function Summary

Non-protocol communication exchanges data between a printer, bar code reader, etc. with no protocol.

Non-protocol communication is available using the RS2 instruction.

The RS2 instruction can simultaneously communicate on maximum 4 channels by specifying the channels.”
» Up to 4096 points of data can be sent, and up to 4096 points of data can be received.

+ Data transfer is enabled when the connected equipment supports non-protocol serial communication.

» The overall distance is 1200 m maximum. (Applies only when configured by FX5-485ADP)

RS-232C: 15 m/RS-485: 1200 m (50 m for connection with other than FX5-485ADP)

| »|
|

A

>

Bar code reader Printer (Ex.) FX5U CPU
module

CH1 Built-in
RS-485 port
Transmission direction Word device
Bar code reader >
Printer P 4096 points
CH2 FX5-2328D/ |
FX5-485-BD
Transmission direction Word device
Bar code reader >
Printer P 4096 points
CH3 FX5-232ADP/ |
FX5-485ADP
Transmission direction Word device
Bar code reader )
Printer B 4096 points
CH4 FX5-232ADP/ +
FX5-485ADP
Transmission direction Word device
Bar code reader >
Printer P 4096 points

*1  The maximum number of channels varies depending on the CPU module. (==~ Page 177 System Configuration)
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6.2 Procedure before Operation

The flow chart below shows the Non-Protocol Communication setting procedure up until data link:

1. Check communication specifications
For communication specifications, and communication applicability, refer to =5~ Page 179 Specifications.

2. System configuration and selection.

For system configuration of each PLCs, refer to I~>~ Page 177 System Configuration.

3. Wiring

For selection of cables and connection equipment, and wiring example, refer to [==~ Page 179 Wiring.

4. Communication settings*1
For communication settings of communication device, refer to [<5~ Page 184 Communication Settings.

5. Program creation
For detailed explanation of related devices, operation of control line, and program, refer to =~ Page 187 Programming.

*1  For details on operating procedures of GX Works3, refer to the manual below.
[T1GX Works3 Operating Manual

6.3 System Configuration

FX5UJ CPU module

A serial port of up to 2 channels can be connected in the FX5UJ CPU module by using a communication board and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.
The combinations which can be configured are shown below.

[Configuration example 1] [Configuration example 2]
CH4: Communication adapter-2
¢7 CH3: Communication adapter-1 i ¢7 CH3: Communication adapter-1

0 1 . o n 1

.

b A y b g
CH2: Communication board
Serial port Important points in selection Overall distance
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 mor less

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module

A serial port of up to 4 channels can be connected in the FX5U CPU module by using the built-in RS-485 port, communication

board, and communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1
A 4

CH2: Communication board

CH1: Built-in RS-485 port

Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 morless

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

FX5UC CPU module

A serial port of up to 3 channels can be connected in the FX5UC CPU module by using the built-in RS-485 port and

communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1
A 4

CH1: Built-in RS-485 port

Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 mor less

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.
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6.4 Specifications

This section describes the communication specifications and performance of non-protocol communication.

Items Specifications
Transmission standard RS-485 and RS-422 standard RS-232C standard
Maximum overall distance When FX5-485ADP is used: 1200 m or less 15 mor less
When using built-in RS-485 port or FX5-485-BD: 50 m
orless
Number of Transfer Data 0 to 4096

Protocol type —

Control procedure Form 1 (CR and LF are not added)/ Form 4 (CR and LF are added)
Communication method Half-duplex, bi-directional communication/full-duplex, bi-directional communication
Baud rate 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
Character format Start bit 1 bit

Data length 7 bits/8 bits

Parity bit None, odd or even

Stop bit 1 bit/2 bits
Header Provided or not provided
Terminator Provided or not provided
Control line — Provided or not provided
Sum check Provided or not provided

6.5 Wiring

This section explains about the wiring.

Wiring procedure

1. Preparing for wiring
Prepare cables and termination resistors required for wiring. ([=>~ Page 179 Cable)

2. Turn OFF the PLC power
Before wiring, make sure that the PLC power is OFF.

3. Wire the communication equipment
Connect the RS-485, RS-232C communication equipment. (==~ Page 182 Connection diagram)

Cable

Select cables using the procedure described below.

Twisted pair cable

Use shielded twisted pair cables for connecting RS-485 communication equipment.
The specifications of the cables used in wiring are shown.

BRS-485 cable specifications

Items Description

Cable type Shielded cable

Number of pairs 2p, 3p

Conductor resistance (20°C) 88.0 Q/km or less

Insulation resistance 10000 MQ-km or more

Voltage resistance 500 V DC, 1minute
Electrostatic capacitance (1 kHz) 60 nF/km or less as an average
Characteristic impedance (100 kHz) 11010 Q
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ECable structural drawing (reference)

\ Shield
/=
oo

.

Example of two-pair cable structural drawing

Connecting cables

Example of three-pair cable structural drawing

The table below shows applicable cables and tightening torques.

Number of wires Wire size Tightening torque
EUIEHE T Solid wire, Wire ferrule with
terminal Stranded wire insulation sleeve
FX5U CPU module built-in RS-485 port One wire 0.2 to 0.5 mm? 0.2 to 0.5 mm? 0.22t0 0.25 N'-m
(AWG24 to 20) (AWG24 to 20)
Two wires 0.2 mm? (AWG24) —
FX5UC CPU module built-in RS-485 port One wire 0.3 to 0.5 mm? 0.3 to 0.5 mm?
FX5-485-BD (AWG22 to 20) (AWG22 to 20)
FX5-485ADP Two wires 0.3 mm? (AWG22) —

Precautions

Do not tighten terminal screws with torque beyond the specified range. Otherwise it may cause equipment failure or

malfunction.

HWire end treatment

With regard to the cable end treatment, use a stranded cable or solid cable as is, or use a wire ferrule with insulating sleeve.

* When using a stranded cable or solid cable as is
- Twist the end of stranded wire and make sure that there are no loose wires.
- Please do not solder plate the ends of the cable.

Dimensions of the cable end

FX5U CPU module built-in RS-485 port

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-

485ADP

|

5mm

|

9 mm

* When using a wire ferrule with insulation sleeve
Because it is difficult to insert a cable into an insulating sleeve depending on the thickness of the cable sheath, select the

proper cable according to the outline drawing.

FX5U CPU module built-in RS-485 port

FX5UC CPU module built-in RS-485 port, FX5-485-BD, FX5-

485ADP

180

Insulating sleeve Contact area Insulating sleeve Contact area
(crimp area)

| (crimp¢area) | \M ¢
10 [ D=x 10 [

8 mm

2t02.5mm 14 mm

10.5t0 12 mm
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<Reference>

Manufacturer Model name Crimping tool
FX5U CPU module built-in RS-485 port PHOENIX CONTACT GmbH & | Al 0.5-6WH CRIMPFOX 6
FX5UC CPU module built-in RS-485 port Co.KG Al 0.5-8WH CRIMPFOX 6T-F
FX5-485-BD
FX5-485ADP
* Tool

For tightening the terminal, use a commercially available small screwdriver with straight tip that is not widened
toward the end as shown below.

WPrecautions With straight tip
If the diameter of the screwdriver tip is too small, the required tightening torque cannot be achieved. To achieve <
the appropriate tightening torque shown in the previous page, use the following screwdriver or its equivalent

(grip diameter: approximately 25 mm). 0.4 mm 2.5 mm
—He SHH——
<Reference>
Manufacturer Model name
PHOENIX CONTACT GmbH & Co. KG SZS 04x25

Termination resistor setting

Make sure to provide a termination resistor at both ends of the wire.
The built-in RS-485 port, FX5-485-BD and FX5-485ADP have a built-in termination resistor.
Set the termination resistor selector switch as below.

Wiring Termination resistor selector switch
Two-pair wiring 330 Q

One-pair wiring 110 Q

HFX5U CPU module built-in RS-485 port HWFX5UC CPU module built-in RS-485 port

13300 Termination

_ /resistor selector
L switch
<«OPEN

Termination

E resistor selector

da switch
o

¥110Q

HFX5-485-BD HFX5-485ADP

Termination
|_— resistor
IE' selector switch

- A ->
110Q OPEN 330Q

Termination
resistor selector
switch

OPEN »
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Connection diagram

RS-232C communication equipment

EConnector pin arrangement

FX5-232-BD, FX5-232ADP Signal name Function
D-SUB 9-pin (male) Pin No.
1 CD (DCD) Receive carrier detection
2 RD (RXD) Receive data
3 SD (TXD) Send data
5[0 9
8o 4 ER (DTR) Send request
50
] 0° 6 5 SG (GND) Signal ground
6 DR (DSR) Send enabled
7,8,9 Not used
— FG Frame ground

EWiring

Representative wiring examples are shown in this section. When pin numbers in the counterpart equipment are different, wire
the pins as shown below.

* When connected equipment is Data Terminal Equipment

PLC Counterpart equipment operating in accordance with RS-232C
FX5-232-BD Using CS/RS Using DR/ER
Name FX5-232ADP Name D-Sub | D-Sub Name D-Sub | D-Sub
D-Sub 9-pin (female) 9-pin 25-pin 9-pin 25-pin
FG - FG - 1 FG - 1
RD (RXD) 2 RD (RXD 2 3 RD (RXD 2 3
SD (TXD) 3 >< SD ((TXD)) 3 2 SD ((TXD)) 3 2
ER (DTR)" 4 RS (RTS) 7 4 ER (DTR) 4 20
SG (GND) 5 SG (GND) 5 7 SG (GND) 5 7
DR (DSR)" 6 CS (CTS) 8 5 DR (DSR) 6 6

*1  When the control line is not used, wiring is not required for this signal.
For the interlink mode, the control line will be used, so wiring for this signal is required.
* When connected equipment is Data Communication Equipment

PLC Counterpart equipment operating in accordance with RS-232C
FX5-232-BD Using CS/RS Using DR/ER
Name FX5-232ADP Name D-Sub | D-Sub Name D-Sub | D-Sub
D-Sub 9-pin (female) 9-pin 25-pin 9-pin 25-pin

FG - FG - 1 FG - 1
CD (DCD) 1 CD (DCD) 1 8 CD (DCD) 1 8
RD (RXD) 2 RD (RXD) 2 3 RD (RXD) 2 3
SD (TXD) 3 SD (TXD) 3 2 SD (TXD) 3 2
ER (DTR) 4 RS (RTS) 7 4 ER (DTR) 4 20
SG (GND) 5 SG (GND) 5 7 SG (GND) 5 7
DR (DSR) 6 CS (CTS) 8 5 DR (DSR) 6 6
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RS-485 communication equipment
One-pair wiring and two-pair wiring (for RS-422) are applicable for RS-485 communication. Wire according to the counterpart

equipment.
The wiring that can be used is limited by the control line setting in the communication settings (<5~ Page 184 Communication
Settings).
Control line One-pair wiring Two-pair wiring
Bidirectional half duplex O @]
Bidirectional full duplex X O
O: Supported, X: Not supported
HFor one-pair wiring
o Built-in RS-485 port Built-in RS-485 port
RS-485 Communication FX5-485-BD FX5-485-BD
equipment FX5-485ADP FX5-485ADP
SDA SDA SDA
(TXD+) ><._ (TXD+) >< (TXD+)
Termination| SDB » 3 SDB : _?)I(Dg Termination
resistor | (TXD-) (TXD-) . (TXD-) | resistor
99 | roa RDA roa | '10©
(RXD+) [ JRxoH [ | 7] RxD+)
RDB RDB RDB
(RXD-) (RXD-) (RXD-)
SG l SG l SG
Class-D grounc]ing 1 Class-D grounziing’1

*1  Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.
*2 Make sure to provide a termination resistor at both ends of the wire. The built-in RS-485 port, FX5-485-BD and FX5-485ADP have built-

in termination resistors. Set the termination resistor selector switch to 110 Q.

Precautions
When the control line is set to [Bidirectional Full Duplex], the built-in RS-485 port, FX-485-BD and FX5-485ADP become a

full-duplex interface, and echo will occur.

HFor two-pair wiring

o Built-in RS-485 port Built-in RS-485 port
RS-485/RS-422 Communication  Fx5-485-BD FX5-485-BD
equipment FX5-485ADP FX5-485ADP
SDA SDA ’ SDA
(TXD+) (TXD+) (TXD+)
,2 SDB SDB SDB ”
(TXD-) (TXD-) (TXD-)
RDA RDA RDA
(RXD+) (RXD+) (RXD+)
” RDB RDB rROB | Y,
(RXD-) (RXD-) (RXD-)

Termination Termination
resistor LINK - sSG - sSG resistor
3300x2| SG J_ l 330Qx2
Class-D grounzling*1 Class-D grounzjing*1

*1  Make sure to perform Class-D grounding on the shield of the twisted pair cable to be connected.
*2 Make sure to provide a termination resistor at both ends of the wire. The built-in RS-485 port, FX5-485-BD and FX5-485ADP have built-

in termination resistors. Set the termination resistor selector switch to 330 Q.
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Grounding

Grounding should be performed as stated below.

» Perform Class-D grounding. (Grounding resistance: 100 Q or less)

* Independent grounding should be performed for best results.

When independent grounding cannot be performed, perform "shared grounding" as shown in the following figure.
For details, refer to User's Manual (Hardware) of the CPU module used.

Other Other Other
PLC equipment P equipment PLC equipment
Independent grounding Shared groundmg Common groundmg
(Best condition) (Good condition) (Not allowed)

» The grounding wire size should be AWG 14 (2 mm2) or larger.
« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

6.6 Communication Settings

For the FX5 communication settings of this function, parameters are set using GX Works3. For details about GX Works3, refer

to LI1GX Works3 Operating Manual.
Setting of parameter differs according to the module used. The procedure for each module is as follows.

Built-in RS-485 port (CH1)
O Navigation Window = Parameter = FX5UCPU = Module Parameter = 485 Serial Port

Window.

The following screen will be displayed if [Non-protocol Communication] is set for the communication protocol type.

EBasic Settings

Item Setting
(ST 5 P SR IE R RS L S T U S et communication protocol type.

Communication Protocol Type  Mon—protocal Communication

= Advanced Settines Setdetailed setting.
Data Leneth Thit
Parity Bit Cdd
Stap Bit 1hit
Baud Rate 9.600bps
Header Mot fdded
Header Setting “Walus 02000000
Terminator Mot Added
Terminator Setting Walue 03000000
Gontral Made (RS - 232C) Mo Gaontrol Line
Contral Mode (RS - 488) Half Duplex Bi-directional Gommunication
Sum Check Code Mot fdded
GContral Procedure Format 1 (GR, LF Mot ddded)

HFixed Setting

Item Setting
(S F.E TSN TR Set § bit process mode.

8 bit Process Mode  16bit Mode
=] Time—out Period Set time—out perod.
Time—out Period 10 mz
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BSM/SD Setting

Item Setting
=] Latcly St Set the latch of SMSSD device.

fAdvanced Settings Do Mat Latch
8 bit Process Mode Do Mot Latch
Time-out Period Do Mot Latch
Header Setting Walue Do Mat Latch

Terminatar Setting Walue Do Mot Latch
=] F¥35eries Gompatibility  The SM/5D device of FX3 series compatibility.
SMASD for Compatible Dizable

Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter => Extended Board

Window.

The following screen will be displayed if [FX5-232-BD] or [FX5-485-BD] is set for the extended board and [Non-protocol
Communication] is set for the communication protocol type. Fixed setting and SM/SD setting are the same as in the case of

built-in RS-485 port (CH1).

EBasic Settings

Item

=] Exterded Board
Extended Board
=l Gommunication Protocol Type
Communication Protocol Type
= Advanced Settmes
Data Leneth
Parity Bit
Stop Bit
Baud Rate
Header
Header Setting Walue
Terminatar
Terminatar Setting Value
Control Made (RS - 232C)
Ciantral Mode (RS - 485)
Sum Check Code
Contral Procedure

Setting
Set the extended board type.

Fx5-485-BD

Set communication protocol type.
Mon-protocal Communication
Setdetailed settine.

Thit

Odd

1hit

9.600bps

Mot Added

02000000

Mot fdded

03000000

Mo Gontral Line

Half Duplex Bi-directional Communication
Mot Added

Format 1 (CR, LF Mot ddded)

Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module

Parameter

Window.

Each setting screen is the same as in the case of built-in RS-485 port (CH1).
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Parameter setting details

Set the following items for the serial ports that use non-protocol communication.

Items Setting value Reference
section
Basic Settings Extended Board ™" When using this function, select [FX5-232-BD] or [FX5-485- —
BD].
Communication Protocol Type When using this function, select [Non-protocol

Communication].

Advanced Settings Data Length 7bit/8bit
Parity Bit None/Odd/Even
Stop Bit 1bit/2bit
Baud Rate 300bps/ 600bps/ 1200bps/ 2400bps/ 4800bps/ 9600bps/
19200bps/ 38400bps/ 57600bps/ 115200bps
Header Added/Not Added Page 188
Header Setting Value? 00000000 to FFFFFFFF
You can enter a two-digit four headers.
Terminator Added/Not Added Page 189

Terminator Setting Value™ 00000000 to FFFFFFFF
You can enter a two-digit four terminators.

Control Mode (RS - 232) No Control Line/ Control Line Normal Mode/ Control Line Page 198
Interlink Mode/ Control Line Modem Mode
Control Mode (RS - 485) Full Duplex Bi-directional Communication/Half Duplex Bi- Page 196
directional Communication
Sum Check Code™ Added/Not Added Page 197
Control Procedure Format 1(CR, LF Not Added) / Format 4(CR, LF Added) Page 189
Fixed Setting 8 bit Process Mode 8 bit Mode/16bit Mode Page 191
Time-out Period 1 to 32767 (ms) Page 195
10 ms when set to a value outside the range.
SM/SD Setting FX3 Series Compatibility | SM/SD for Compatible Disable/CH1/CH2 Refer to the
following

*1  Only in the case of communication board (CH2).
*2 Valid when the header setting is [Added].
*3 Valid when the terminator setting is [Added].

FX3 Series-compatible SM/SD

When using the FX3 Series compatible SM/SD storage area, set to use special devices for either the FX3 Series CH1 or CH2.
FX3 Series compatible devices corresponding to the specified channel can be used.
For details, refer to the [==~ Page 206 Related Devices
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6.7 Programming

This section explains how to create programs for non-protocol communication using RS2 instruction and how such programs
operate.

For details on related devices, refer to [<5~ Page 206 Related Devices.

For communication settings, refer to ==~ Page 184 Communication Settings.

Serial data communication

This section explains the function, operation and programming method of the RS2 instruction.
For details on the expression and executable format of the RS2 instruction, refer to the LLIMELSEC iQ-F FX5 Programming
Manual (Instructions, Standard Functions/Function Blocks).

RS2

This instruction sends and receives data in non-protocol communication using the communication board or communication
adapter connected to the CPU module or using the built-in RS-485 port to the CPU module.

Ladder ST FBD/LD
ENO:=RS2(EN,s,n1,n2,n3,d);

— L
— = e o] @ |m2]n }—{
— EN ENO |—
— s d —
— ni
— n2
— n3
Setting data
EContent, range, data types
Operand Description Range Data type Data type (label)
(s) Head device storing send data — 16-bit signed binary / ANY16
character string
(n1) Number of send data 0 to 4096 16-bit unsigned binary | ANY16_U
(d) Head device storing receive data — 16-bit signed binary / ANY16
character string
(n2) Amount of received data 0 to 4096 16-bit unsigned binary | ANY16_U
(n3) Communication CH EWFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
HFX5U CPU module
K1 to K4
EFX5UC CPU module
K1, K3 to K4
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
HMApplicable devices
Operand Bit Word Double word | Indirect Constant Others
X,Y,M,L,SM, |T,ST,C,D,W, |uOwO |z Lc |Lz | specification [y [ $
F,B, SB, S SD, SW, R
(s) — o — — — — @) — — — —
(n1) @) O @) O — — @) @) — — —
(d) — o1 — — — — @) — — — —
(n2) @) O @) O — — @) @) — — —
(n3) — — — — — — — @) — — —

*1 T,STand C cannot be used.
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Processing. details

This instruction sends and receives data via non-protocol communication by way of built-in RS-485 port, communication

board or communication adapter. This instruction specifies the head device storing the sent data from the CPU module,

amount of data, head device storing the received data and the maximum allowable amount of received data.

Precautions

» The RS2 instruction cannot be used in the same serial port as that of the inverter communication instruction and predefined

protocol support instruction.

» To change the header, terminator, time-out time or 8-bit processing mode, do so before the RS2 instruction is driven (while
off). The change is enabled when the RS2 instruction is driven. While the RS2 instruction is being driven, do not change the

header, terminator, time-out time or 8-bit processing mode.

Applicable frames

Message frames used in communication can be selected by setting the communication parameter.
The table below shows message frames applicable to the RS2 instruction.

1

2 CR+LF

3 | Data | Terminator |

4 | Data | Terminator

5 | Data | Terminator | Sum check |

6 | Data | Terminator | Sum check

7 Header | Data |

8 Header | Data

9 Header | Data | Terminator |

10 Header | Data | Terminator

1 Header | Data | Terminator | Sum check |

12 Header | Data | Terminator | Sum check
BHeader

When headers are set in the communication settings (=5~ Page 184), the set values are stored in SD8623 and SD8624 for
CH1, SD8633 and SD8634 for CH2, SD8643 and SD8644 for CH3 and SD8653 and SD8654 for CH4.
Up to four headers can be set.

Header FX5 dedicated

First header Second header Third header Fourth header
CH1 SD8623 (Low-order byte) SD8623 (High-order byte) SD8624 (Low-order byte) SD8624 (High-order byte)
CH2 SD8633 (Low-order byte) SD8633 (High-order byte) SD8634 (Low-order byte) SD8634 (High-order byte)
CH3 SD8643 (Low-order byte) SD8643 (High-order byte) SD8644 (Low-order byte) SD8644 (High-order byte)
CH4 SD8653 (Low-order byte) SD8653 (High-order byte) SD8654 (Low-order byte) SD8654 (High-order byte)

When data is sent, the stored data in the devices above is added at the head of the specified send data.
When data is received, receiving of the data begins when the stored data in the devices above is received continuously.

If the first header value is 00H, the header settings are not configured. The area before O00H (in 1-byte units) is used to set the

headers.

188
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HETerminator

When terminators are set in the communication settings (=5~ Page 184), the set values are stored in SD8625 and SD8626 for
CH1, SD8635 and SD8636 for CH2, SD8645 and SD8646 for CH3 and SD8655 and SD8656 for CH4.
Up to 4 terminators can be set.

Terminator FX5 dedicated

First header Second header Third header Fourth header
CH1 SD8625 (Low-order byte) SD8625 (High-order byte) SD8626 (Low-order byte) SD8626 (High-order byte)
CH2 SD8635 (Low-order byte) SD8635 (High-order byte) SD8636 (Low-order byte) SD8636 (High-order byte)
CH3 SD8645 (Low-order byte) SD8645 (High-order byte) SD8646 (Low-order byte) SD8646 (High-order byte)
CH4 SD8655 (Low-order byte) SD8655 (High-order byte) SD8656 (Low-order byte) SD8656 (High-order byte)

When data is sent, the stored data in the devices above is added at the end the specified send data.

When data is received, receiving is c:ompleted*1 when the stored data in the devices above is received.

If the first terminator value is 00H, the terminator settings are not configured. The area before "00H" (in 1-byte units) is used to

set the terminators.

*1 Receiving is completed also when the amount of received data specified by the RS2 instruction is received or when the receiving of data
is suspended and the specified time-out occurs.

BESum check

When the sum check code is selected as [Added] in the communication settings (=5~ Page 184), the sum check is executed

for the send and receive data.

When [Added] is selected, always configure the terminators.

When data is sent, the sum of "data" + "terminator" is calculated, and added to the send data.

When data is received, it is checked whether or not the received sum is equivalent to the sum calculated by the PLC.

BECR+LF

When the control procedure is selected as "CR + LF provided" in the communication settings ([~ Page 184), the character
code of "CR + LF" is added at the end of the send data.

When data is received, receiving is completed when "CR + LF" is received continuously.

However, receiving is also completed when the specified amount of received data is received or when data receiving is
suspended and the specified time-out occurs.

Make sure that "CR" is not included in the message.

6 NON-PROTOCOL COMMUNICATION
189

6.7 Programming



Function and operation

RS2 instruction specifies head device of the send data, no. of data, head device for storing the received data, the maximum
no. of data that can be received.
Create a program as shown below.

[Ex]

Serial communication settings (CH1)

Drive
contact

MO
—i—— RS2 D100 DO D200 K30 K1

« When the drive contact (MO0) is set to ON, the PLC waits for sending and receiving. ™

Sending command (pulse operation type)

M1
— 1t $MOV | “TEST SEND1” | D100
Program example for
writing send data
MOV K10 DO
* When the sending command (M1) is set to ON, write the send data from D100 onwards
(for no. of devices specified). Issue the sending command as a pulse.
In the example above, write send character string "TEST SEND1" in D100 onwards,
and store number of characters of the send character string (10) in DO.
« After writing the send data, set the sending request (SM8561). The data is sent.
Sending request
SET [SM8561
* When sending is completed, the sending request (SM8561) is automatically reset.
Do not reset it in the program. ™
Receiving
complete
SM8562
Rty BMOV | D200 | D500 | K15 Program example for
moving received data

* When the PLC receives data from the counterpart equipment, the receiving completed flag
(SM8562) turns ON. When SM8562 turns ON, move the received data stored in D200 to
another device.

In the example above, the data received in 16bit processing mode (stored data from D200
onwards) is moved to the 15 data register points from D500 onwards.

Receiving completed

RST [SM8562

« After moving the received data, reset the receiving completed flag (SM8562).
While SM8562 is ON, the PLC cannot receive the next set of receive data. "

*1  For handling of send and receive data, refer to ==~ Page 191 Send/receive data and amount of data.
*2 For the operation when sending data, refer to ==~ Page 194 Operation during data send.
*3 For the operation when receiving data, refer to [~=~ Page 195 Operation during data receive.
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Send/receive data and amount of data

RS2 instruction can handle sent and received data in two modes, 16-bit mode and 8-bit mode. The processing mode is set in
the communication settings, and when the RS2 instruction is drive, the mode is switched to the set mode.
The handling of data is as follows.

[Ex]

Serial communication settings (CH1)

H16-bit mode

monitor | Upper 8 bits | Lower 8 bits |
SM400 16-bit data is divided int
1 RS2 D100 | K4 | D200 | K20 K1 -bit data Is divided Into upper
8 bits and lower 8 bits when it is

sent or received.
Serial communication setting
* Header : [Added] [DLE + STX (SD8623: 0210H, SD8624: 0000H)]
 Terminator : [Added] [DLE + ETX (SD8625: 0310H, SD8626: 0000H)]
» Sum check code : [Added]
« Control procedure : [CR, LF added]
 Control mode : [None (RS-232C)]

» Send data and amount of remaining send data

Header Data area Terminator Sum data - - — The order is different
I 1T 10 1T ] from the data area.

DLE | STX | 31H 32H 33H 34H DLE | ETX | 44H 44H
Low | High Low | High Low | High | Low | High | High [ Low
order of | order of | order of | order of | order of | order of | order of | order of | order of | order of| CR LF
Send data SD8623|SD8623( D100 | D100 | D101 | D101 [SD8625|SD8625 sum | sum

7 ]

Number of bytes
to be sent
specified by "n1"

Sending
request
SM8561

Automatically reset when
sending is completed.

Set in the
program.

Amount of
remaining
send data
SD8560

Sending sum 00H 31H | 63H | 96H | CAH | DAH | DDH
SD8565
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* Receive data and amount of data received

Header Data area Terminator Sumdata - - - The order is different from
[ 1 1T 10 1 the data area.
DLE | STX | 35H 36H 37H 38H DLE | ETX | 45H 44H
Low [ High [ Low | High | Low | High | Low | High | High | Low
order of | order of |order of| order of order of {order of | order of |order of order of [order of| CR LF
. SD8623|SD8623| D200 | D200 | D201 | D201 | D202 | D202 | sum | sum
Receive data
Within the upper limit of number of | |
: devices (bytes) to be received, that is : :
| specified by "n2". | |
: Range of data stored in data : Not stored in !
o | registers | data registers.
Receiving [ [ [ [ | | |
completed + + + + + + ——
SM8562 T T T T B \
! ! ! ! ! ! Set when Reset it
| | | | | | ivi i .
| | | | | | rece|\1|r1tgc|js in the
Cleared | | | ! | : compieted. program.
when header | | | | | |
is received. | | | | | | Cleared
| | | | | | when the
: : : : : : receiving
| | | | | | complete flag
! ! ! ! ! ! is cleared.
| | | | | | 6
| | | | | |
| | | | |
| | | |
| | | |
| | |
| | |
| |
L |
Amount of { '
data 0 The calculation
received \ result is converted
SD8561 Increments each time into ASCII codes,
data is received. and compared.
Receiving sum
(calculation result) O0OH | 35H | 6BH | A2H | DAH | EAH EDH 00H
SD8564
Precautions

When odd data is received, the higher-order 8 bits of data of the last device holds the data received previously.

192
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H8-bit mode

RUN
monitor
SM400 [<—— 16-bitdata —
———— RS2 D100 K4 D200 K20 K1 -
| Ignored | Lower 8 bits |
Serial communication setting The upper 8 bits are ignored.
« Header - [Added] [DLE + STX (SD8623: 0210H, SD8624: 0000H)]  Only the lower 8 bits are valid.
* Terminator : [Added] [DLE + ETX (SD8625: 0310H, SD8626: 0000H)]
» Sum check code : [Added]
* Control procedure : [CR, LF added]
+ Control mode : [None (RS-232C)]
» Send data and amount of remaining send data
Header Data area Terminator Sumdata - - - The order is different

I 1T 10 1T ] from the data area.

DLE | STX | 31H 32H 33H 34H DLE | ETX | 44H 44H
Low | High Low | High Low | High Low | High | High Low
order of | order of | order of | order of | order of | order of | order of | order of | order of | order of
Send data SD8623|SD8623( D100 | D100 | D101 | D101 [SD8625|SD8625 sum [ sum

1]

CR LF

Number of bytes to be
sent specified by "n1"

Sending
request
SM8561

Automatically reset when
sending is completed.

Setitin the
program.

Amount of
remaining send
data

SD8560

Sending
sum
SD8565

00H 31H | 63H | 96H | CAH | DAH | DDH
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* Receive data and amount of data received

Header Data area Terminator Sumdata - - - The order is different from
[ 1T 1 10 1 the data area.

DLE | STX | 35H | 36H | 37H | 38H | DLE | ETX | 45H | 44H
Low [ High [ Low [ Low [ Low [ Low [ Low | Low | High | Low
order of | order of | order of |order of |order of |order of |order of |order of |order of |order of
SD8623|SD8623| D200 | D201 | D202 | D203 | D204 | D205 | sum | sum

CR LF

Receive data

| | | | | | |
| | | | | | | |
: Range of data stored in data : :
|« registers within the upper limit of _, y
o I number of devices (bytes) to be | Not stored in |
Receiving : received that is specified by "n2". : data registers.
completed | | | | | | |
SM8562 + + + + + + N
| | | | | |
I I I I I I / \
: : : : : : Set when receiving Reset it in
I I I I I I is completed. the program.
Cleared : : : : : :
when header | | | | | |
is received. : : : : : : Cleared when
| | | | | | the receiving
| | | | | | complete flag is
| | | | | | cleared.
| | | | | |
| | | | | |
| | | | | |16
| | | | |
| | | |
| | | |
| | |
| | |
| |
Amount of data *L :
already received 0 The calculation result is
SD8561 converted into ASCII
\ codes, and compared.
Increments each time
data is received.
Receiving sum 00H | 35H | 6BH | A2H | DAH | EAH | EDH 00H
(calculation result)
SD8564
Precautions

The higher-order 8 bits of data of the receive data storage destination device holds the data previously received.

Operation during data send

When the sending request flag is set to ON while RS2 instruction is driven, the PLC sends the data stored in (s) to ((s)+(n1)-
1).

Name FX5 dedicated
CH1 CH2 CH3 CH4
Send request flag SM8561 SM8571 SM8581 SM8591

When sending of the data is completed, the sending request flag is automatically set to OFF.

ETime at which sending is started
When RS2 instruction is executed after the sending request flag is set to ON, the PLC starts to send.

When sending is started, the PLC sends the data specified by RS2 instruction in interrupt processing regardless of the
operation cycle.

ETime at which sending is completed
When all send data™! is sent, sending is completed.
*1 The terminators, sum check and CR+LF configured are also included.
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EPrecautions for sending
When sending data, please take care about the following.

» While the sending request flag is ON, do not change the amount of send data or the contents of the send data.
» Do not set the sending request flag to OFF in the program. If the send data is changed while the sending request flag
(M8122) is ON or if the sending request flag (M8122) is set to OFF in the sequence program, correct data will not be sent.

Operation during data receive

When executing the RS2 instruction, the PLC waits to receive. When the PLC receives data from the counterpart equipment

and receiving data is completed, the receiving completed flag turns ON.

Name FX5 dedicated
CH1 CH2 CH3 CH4
Receiving completed flag SM8562 SM8572 SM8582 SM8592

When the PLC receives data, it stores the received data to (d) to ((d)+(n2)-1).
While the receiving completed flag (M8123) is ON, the PLC cannot receive new data.

ETime at which receiving is started

When the PLC receives data while it is waiting, it starts receiving data.

When receiving begins, the PLC stores the received data in interrupt processing regardless of the operation cycle.
However, when the headers are specified in the communication settings, the PLC starts receiving when it continuously

receives the codes set in the headers. The PLC stores the received data except the headers.

HTime at which receiving is completed
The time at which receiving is completed falls into the following 3 types. Receiving is completed when one of the following

conditions is satisfied.
» When the PLC receives the amount of receive data specified by the RS2 instruction
» The terminators, sum check and CR+LF configured in the communication settings are received correctly.

e+ Data [ CReLF |

eeeeeData | Terminator |

-eee-eData | Terminator | CR+LF |
-e+--+Data | Terminator | Sum check |
-e+e--Data | Terminator | Sum check | CR+LF

* When data receiving is suspended and the PLC does not receive the next data within the time-out time, the time-out flag
turns ON.

HOperation of time-out flag
When data receiving is suspended, and the PLC does not receive the next within the time-out time, the time-out flag is set to

ON.
At this time, the receiving completed flag is also set to ON.
The time-out time can be set within 1 to 32767 (ms). If the set value is outside the range, it operates as 10 ms.

Name FX5 dedicated FX3 Series compatible

CH1 CH2 CH3 CH4 CH1 CH2
Time-out flag SM8565 SM8575 SM8585 SM8595 SM8409 SM8429
time-out time SD8621 SD8631 SD8641 SD8651 —

Receive data is suspended.
Receiving

Data

Time-out time Set to OFF in program.

Timeout determination SD8621X1 MS -

SM8565
Receiving completed
SM8562
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The time-out flag does not automatically turn OFF. Reset using program. While it remains ON, the PLC cannot receive the
next set of data. When the receiving completed flag is set to OFF, the time-out flag is also set to OFF.
Using this function, the PLC can receive data from equipment where the amount of send data varies without the terminators.

HEWhen the control line is set to interlink mode
When the interlink mode is set in the communication parameters, the following sequence is adopted from the start of receiving

to completion:

1. When the amount of data already received becomes "preset amount of received data -30", the control line ER (DTR)
turns OFF. When the control line ER (DTR) turns OFF, the external equipment should suspend data sending. After the
control line ER (DTR) turns OFF, the PLC can receive up to 30 characters (bytes).

2. When the external equipment suspends data sending, the PLC sets the time-out check flag and receiving complete flag
to ON after the preset time-out time setting. Move the received data in a sequence program, and then set the receiving
complete flag and time-out check flag to OFF.

3. When the receiving complete flag is set to OFF, the control line ER (DTR) turns ON. When the control line ER (DTR)
turns ON, restart data sending from the external equipment.

4. Repeat steps 1) to 3) until data receiving is completed.

HPrecautions for receiving
When receiving data, please take care about the following.

« While the receiving completed flag is ON, the PLC cannot receive the next set of receive data. When the receiving
completed flag is set to OFF, the PLC waits to receive.

« If the RS2 instruction is driven while the amount of received data "n2" is "0", the receiving completed flag turns ON. To
make the PLC wait to receive, set the amount of received data (n2) to 1 or more, and set the receiving completed flag from
ON to OFF.

» Set the amount of received data to a value including "terminators”, "sum check" and "CR+LF". If the specified amount of
received data is less, the serial communication error flag turns ON. When the terminator is set to [Do Not Add] in the
communication settings, an error does not occur.

Full-duplex, bi-directional communication operation

ESend completed — start send operation
When sending of the data is completed, the sending request flag is automatically set to OFF.

When RS2 instruction is executed again after the sending request flag is set to ON, the PLC starts to send.

ESend completed — start receive operation
For full-duplex, bi-directional communication, send and receive can operate simultaneously.

For the operation timing of send completed and start receive, refer to the following.
* Operation during data send (=5~ Page 194)
+ Operation during data receive (==~ Page 195)

HReceive completed — start send operation
For full-duplex, bi-directional communication, send and receive can operate simultaneously.

For the operation timing of send completed and start receive, refer to the following.
* Operation during data send (==~ Page 194)
» Operation during data receive (1=~ Page 195)

HReceive completed — start receive operation

Receiving completed flag turns ON when receiving is completed.

While the receiving completed flag is ON, the PLC cannot receive new data.

When the receiving completed flag is reset, the PLC waits to receive (the state where it can receive data).
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Half-duplex, bi-directional communication operation

ESend completed — start send operation
When sending of the data is completed, the sending request flag is automatically set to OFF.
When RS2 instruction is executed again after the sending request flag is set to ON, the PLC starts to send.

ESend completed — start receive operation

For the operation timing of send completed and start receive, refer to the following.
* Operation during data send (=5~ Page 194)

» Operation during data receive ([~ Page 195)

However, leave 100 us or more time between send completed — start receive.

HReceive completed — start send operation

For the operation timing of send completed and start receive, refer to the following.
* Operation during data send (==~ Page 194)

» Operation during data receive (1=~ Page 195)

HReceive completed — start receive operation

Receiving completed flag turns ON when receiving is completed.

While the receiving completed flag is ON, the PLC cannot receive new data.

When the receiving completed flag is reset, the next PLC waits to receive (the state where it can receive data).

Sum check code

The sum check code is a two-digit ASCII code converted from the least significant byte (8-bit) of the sum obtained by adding
the corresponding data as hexadecimal numbers.

One can select whether to include the sum check in the message or not, using the communication settings.

* When "sum check code added" is selected, the sum check code is added in the message during sending. During receiving,
the sum check code is compared with the value calculated from the received data to check the received data.

* When "sum check not added" is selected, the sum check code is not added, so the received data is not checked either. A
calculation example of the sum check code is shown below.

[Ex]

Serial communication settings (CH1)

» Header: [Provided] [DLE+STX (SD8623: 0210H, SD3624: 0000H)]

» Terminator: [Provided] [DLE+ETX (SD8625: 0310H, SD3626: 0000H)]
» Sum check code: [Added]

+ Control procedure: [CR, LF added]

HlFor send data

Header Data area Terminator Sumdata « « - The order is different
from the data area.

DLE STX 31H 32H 33H 34H DLE ETX | 44H 44H
Low High Low High Low High Low High | High Low
order of |order of | order of |order of | order of |order of |order of |order of | order of | order of CR LF
SD8623|SD8623| D100 | D100 | D101 | D101 |SD8625(SD8625| sum sum
Send data

| I |
Sum check code target

Low-order bits of D100 31H
High-order bits of D100 32H
Low-order bits of D101 33H .
High-order bits of D101 34H Converted into ASCII codes
Low-order bits of SD8625 10H (DLE)
High-order bits of SD8625 03H (ETX)

DDH
|

6 NON-PROTOCOL COMMUNICATION

6.7 Programming 1 97



HFor receive data

Header Data area Terminator Sumdata - - - The order is different
[ 10 10 1T 1 from the data area.

DLE | STX | 35H | 36H | 37H 38H | DLE | ETX | 45H | 44H
Low [ High | Low | High Low | High | Low | High |High order|Low order

order of |order of |order of | order of | order of | order of |order of |order of [ ofsum | of sum CR LF
SD8623(SD8623| D200 | D200 | D201 | D201 | D202 | D202 |SD8563|SD8563
Receive data
| |
Sum check code target
Low-order bits of D200 35H
High-order bits of D200 36H Comparison

Low-order bits of D201 37H
High-order bits of D201 38H
Low-order bits of D202 10H
High-order bits of D202 03H

EDH 4544H

Converted into ASCII codes

Operation of control line (RS-232C)

RS-232C communication is full-duplex, bi-directional communication. When using half-duplex, bi-directional communication,
pay attention not to turn ON the sending request flag while receiving. If set to ON, the PLC starts to send and as a result, the
counterpart equipment may not be able to receive data, and the sent and received data may be destroyed.

In full-duplex, bi-directional communication, the sending wait flag does not turn ON.

However, in the case that control is standard mode or interlink mode, the sending wait flag remains ON while DR (DSR) is
OFF and the PLC is waiting to send.

Control line not used

Send data

Sending request OF

RS2 instruction

execution ﬁ‘ ON /1—
1
1

SD(TXD) l \

RD(RXD)
Receive data

Receiving
complete flag

Reset the flag from the program.

1 iy
<— Start of waiting status This flag must be turned off to receive the next data.

' for receiving
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Normal mode

Use this mode for only sending or only receiving.

ESend only

RS2 instruction OFF2 ON The message 1 is interrupted I_
. A is i u

execution because DSR is turned off.

SD(TXD)

Send data

Sending request

DR(DSR)
(Other device — FX)

‘ﬁ

J |
ER(DTR)
(FX — other device) O'i¥!\ ON k

Sending wait flag

Turned on when ready Turned off when
to be transmitted at RS2 sending is completed
instruction execution in in the normal mode.

the normal mode.

HReceive only
The DR (DSR) signal is not used.

RS2 instruction
execution

RD(RXD)
Receive data

Time out
judgement
time

Time out flag OFF ON
Turned off usually on \
completion of receiving. _‘Lu
Receiving /| N\y=x N> |\ N7 /
complete flag OFF ON !

ER(DTR) . OFF ON
(FX — other device)

The sequence program resets the flag.
This flag must be turned off to receive the next data.

Turned on when ready to | | Turned off due to a
be transmitted at RS2 format error or full
instruction execution. buffer during
receiving even if
receiving is not
completed.
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Modem mode

RS2 instruction

execution OFF| ON

SD(TXD)
Send data

Message 4

Sending request

ER(DTR)
(FX — other device)

Turned off when a
sending request is sent
in the modem mode.

OFF

RD(RXD) Turned on when a /—\
Receive data isne?hdemr%c:ggumengém Message 2 \- Message 3

Receiving o
complete flag —
DR(DSR) ) \ ] \

(Other device — FX) Ly ON N| .

The sequence program resets the flag.
This flag must be turned off to receive the next data.

Interlink mode

RS2 instruction

) OFF ¢ ON

execution
SD(TXD) /Message \ Message Message
Send data 2 4 4
Sending request I ON OFF

! I

I
DR(DSR) OFF I ON " "
(Other device — FX)
Sending wait flag OFF ON

Up to 30 characters can be received.?

RD(RXD) Message / Message 3 Message
Receive data 1 \ Time out 3

judge time

Time out judge flag
Turned off during
receiving when "No. of
received bytes - 30" is
received even if receiving

.. is not completed.

Receiving

complete flag

ER(DTR) OFF <R

(FX — other device)

Turned on when ready | | Tymed off usually at The sequence program resets the flag.
E)sbzei::t?jg?ilgﬁd at completion of receiving. | This flag must be turned off to receive the next data.
execution.

*1 On the external equipment side, set the DR (DSR) signal to ON when the external equipment is ready to receive.
The FX5 PLC sends the send data when both the DR (DSR) signal and the sending request turn ON.
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*2 In the interlink mode, the PLC sets ER (DTR) to OFF when the amount of data already received becomes "Number of bytes to be
received -30", and asks the external equipment to stop sending. After this send request, the PLC can only receive up to 30 characters
and no more, so the external equipment temporarily stops sending, and then sends the remaining data after the ER (DTR) signal turns
ON again.

When sending is stopped, the receiving complete flag turns ON after the time-out check time and receiving completes.
When sending is not stopped, the PLC finishes receiving after it has received the final send data or 30 characters. Accordingly, make
sure that the amount of receive data is "30 + a".

Precautions for program creation

Using multiple RS2 instructions

The RS2 instructions can be used as many times as necessary in a program, but make sure that only one RS2 instruction is

driven in each serial port at a time. For switching of the RS2 instruction used, make sure the OFF time is longer than one scan
time.

Communication protocol setting

If protocol of communication settings (=5~ Page 184) for the channel to be used is not set to "Non-protocol Communication”,

RS2 instructions cannot be used.

Using RS2 instruction together with another instruction

RS2 instruction cannot be used in the same serial port which is being used for any other communication (such as inverter

communication).
(==~ Page 267 Combined Use of Serial Communication)

Control line interlink mode

In the interlink mode, set the amount of received data (n) to 31 or more. If it is set to 30 or less, the control line ER (DTR) is set

to OFF as soon as the PLC receives data.

Using RS-485 half-duplex, bi-directional communication

Be sure to check the following.

» Leave 100 us or more time between send completed — start receive.

* Do not turn ON the sending request flag while receiving.

« Since data cannot be received while sending, do not send data from the counterpart equipment to the PLC.

* When using header or terminator, set before driving the RS2 instruction. Accordingly, do not change the setting while the
RS2 instruction is driven.
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Example of printing using RS2 instruction

In this example, the set data is sent to a printer connected to an expansion board.

Contents of operation

The send data is sent to the printer by the input (X) of the FX5U CPU module.

CH2
RS2 instruction execution X0
Sending of data X1
Send data D10 to D15
Send request flag SM8571

Parameter setting

Set the following parameter.

» Expansion Board: FX5-232-BD

« Communication Protocol Type: Non-procedural

+ Data Length: 8bit

+ Parity Bit: Even

« Stop Bit: 2bit

» Baud Rate: 2,400bps

+ Control Mode (RS-232C): Control Line Normal Mode

O Navigation Window = Parameter = FX5UCPU = Module Parameter = Expansion Board

Setting Item List Setting Item

_ Item Setting
|In|3ut the Setting Ttem to Search | [E] = Exprovsion Bosrdl e Y
- Expanzion Board IF}{5—232—EID T
EE Ez @GommunicationPrutumlType :se‘t::;r?lall:nllaa:tiuiliiizmza iyine::::::::::::::::::
- Communication Protocal Tvpe 8 Mon-procedural ]
@ Expansion Board = Advanced Settines SSewediedseing JIIIIIIIIIIIIIIIIIIIIINN
Communication Protocal Typ - Data Length 2 Sbit
Advanced Settings - Parity Bit 2 Even
{4y Fixed Setting - Gtop Bit 1 2bit
[1-{y SM/SD Setting - Baud Rate 2 2.400bps
- Header 1 Mot Added
. HeaderSet‘tingValue Iwnmnm-IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-~ Terminator Mot Added
o Ty SR YElE o Y Yy RT R VYRR R VYRR R VRYRIRRVRTRIST,
- Contral Mode (RS - 232C) aControl Line Mormal Mode []
- Contral Mode (RS - 485) .Iqa'|f.[fu5|5x- Bi~drectional Gommunication "
-~ 5um Check Code Mot Added
-~ Contral Procedure Format 1(CGR, LF Mot Added)

E1gY Basic Settings

Explanation
Set the expanzion board tvpe.

4 | LI

l [ Festore the Default Settines

Ttem List | Find Fesult
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System configuration

This is an example of a system configuration in which a printer with an RS-232C interface is connected to the expansion
board (CH2) connected to the FX5U CPU module, and the data sent from the FX5U CPU module is printed.

Printer FX5-232-BD (CH2) EX5U CPU modul
module
o -
Sending [ [
«— o +

Use a communication cable suitable to the pin arrangement of the connector of the printer used.

HEProgram example

X0

—+—— RS2 D10 K11 D50 KO K2 + RS2 instruction is driven.
X1 —

— PLS MO
MO

— | MOV H6574 D10 [

MOV H7473 D11 |

|| | Send data is written.
MOV H6C20 D12 (ASCII codes)

MOV HG6EG9 D13 |

MOV HODG65 D14 |

MOV HOA D15 [

SET SM8571 1+ Sending request is given.

END |
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6.8 Troubleshooting

This chapter explains troubleshooting and error codes.

Checking communication status based on LED display

Check the status of the LED display of [RD] and [SD] on the CPU module or the communication board/communication

adapter.
LED status Operation status
RD SD
On On Data is being sent or received.
On Off Data is being received, but not being transmitted.
Off On Data is being transmitted, but not being received.
Off Off Data is neither being transmitted nor being received.

When normally sending and receiving data with non-protocol communication, the LEDs both flash brightly.
If they do not flash, check the wiring and the communication settings.

Checking installation

+ Connection status

The communication cannot be operated if the CPU module and the communication board/communication adapter are not
connected correctly.

For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring

Verify that all communication equipment is correctly wired. (=5~ Page 179 Wiring)

Checking sequence program

RS2 instruction cannot be used in the same serial port which is being used for any other communication (such as inverter
communication). (<5~ Page 267 Combined Use of Serial Communication)

Checking the communication settings

Verify that protocol type is "Non-protocol Communication". When the protocol type is not "Non-protocol Communication”,
communication will not function correctly. (==~ Page 184 Communication Settings)
After changing any communication setting, make sure to turn the CPU module power from OFF—ON, or reset.

Caution on write during RUN, when RS2 instruction is driven

When the RS2 instruction is eliminated by writing during RUN, non-protocol communication stops immediately.

Checking absence/presence of errors

Serial communication error

HError flags

If a communication error occurs in the non-protocol communication, the serial communication error flag turns ON.
Verify that the device specified in the table below is ON.

FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial
communication.

6 NON-PROTOCOL COMMUNICATION

204 6.8 Troubleshooting



HError codes
When the serial communication error turns ON, the error code is stored in the corresponding device specified in the table

below.
FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.

The error codes (hexadecimal) stored in devices are shown as follows.

Error codes
(hexadecimal)

Name

Description of error

Error handling

7010H

Parity error, overrun error or framing
error

A parity error, overrun error or framing error occurred during
communication.

7200H

Communication data sum mismatch

Receive data sum mismatch.

7201H

Incorrect data format

Incorrect data format

« Character other than LF was received after CR in control
procedure [CR, LR added].

« Character other than CR was received after the check sum
in sum check code [Added] and control procedure [CR, LR
added].

» The amount of data was greater than the set value.

* CR, LF was received before the terminator.

When an error code is stored,
check the following items:

» Wiring

» Communication settings

Operation error

HError flags

The operation error flag turns ON when an operation error occurs in the RS2 instruction.

Verify that the device specified in the table below is ON.

FX5 dedicated Name Description

CH1 |CH2 [CH3 |cCH4

SMO Latest self-diagnostic error Turns ON when an operation error occurs.
(Including the annunciator ON)

SMA1 Latest self-diagnostic error

(Not including the annunciator ON)

SM56, SM8067

Operation error

HError codes
When the operation error flag turns ON, the error code (hexadecimal) is stored in the operation error code (SD0/SD8067).

The error codes stored in the device are shown as follows.

Error codes
(hexadecimal)

Name

Description of error

Error handling

2822H

A device was specified that cannot
be specified with the instruction.

Wrong operand set for the RS2 instruction.

3405H Data was entered outside of the The operand device number range or data value set for the
range that can be specified. RS2 instruction is out of range.

2820H A device or label specified with the The operand device number range or data value set for the
instruction was entered outside of RS2 instruction is out of range.
the range that can be used.

1810H Operation error The same channel is used for more than one RS2 instruction.

3600H Operation error Specified channel is not set in parameter.

When an error code is stored,
check the following items:

« Program

« Communication settings
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6.9

Related Devices

This section explains the special relay/special register functions used in the non-protocol communication function.

Point ;>

Available communication channels vary depending on the CPU module and system configuration.

For communication channels, refer to [==~ Page 177 System Configuration.

"FX3 Series compatible" devices operate only on the communication channel specified in the compatible SM/

SD for communication settings.

For compatible SM/SD, refer to (==~ Page 184 Communication Settings.

List of related devices

Special relays

HFX5 only
Device No. Name Description R/W
CH1 CH2 CH3 CH4
SM8500 | SM8510 | SM8520 | SM8530 | Serial communication error Turns ON when an error occurs in serial communication. R
SM8561 | SM8571 | SM8581 | SM8591 | Send request flag When this device is set to ON, the PLC starts to send. R/W
SM8562 | SM8572 | SM8582 | SM8592 | Receiving completed flag This device turns ON when receiving is completed. R/W
SM8563 | SM8573 | SM8583 | SM8593 | Carrier detection flag This device turns ON in synchronization with the CD (DCD) signal.
SM8564 | SM8574 | SM8584 | SM8594 | DSR detection flag This device turns ON in synchronization with the DR (DSR) signal.
SM8565 | SM8575 | SM8585 | SM8595 | Time-out flag This device turns ON when data receiving is suspended and the next
set of receive data is not given within the time set by the time-out
time setting device.
R: Read only, R/W: Read/Write
BFX3 Series compatible
Device No. Name Description R/W
CH1 CH2
SM8063 SM8438 Serial communication error Turns ON when an error occurs in serial communication. R
SM8401 SM8421 Sending wait flag This device remains ON while the PLC is waiting to send. R
SM8404 SM8424 Carrier detection flag This device turns ON in synchronization with the CD (DCD) signal. R
SM8405 SM8425 DSR detection flag This device turns ON in synchronization with the DR (DSR) signal. R
SM8409 SM8429 Time-out flag This device turns ON when data receiving is suspended and the next | R
set of receive data is not given within the time set by the time-out
time setting device.
R: Read only
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Special registers

HFX5 only
Device No. Name Description R/W
CH1 CH2 CH3 CH4
SD8500 | SD8510 | SD8520 | SD8530 | Serial communication error Stores the error code when a serial communication error occurs. R
code
SD8502 | SD8512 | SD8522 | SD8532 | Serial communication Stores the setting of the communication parameter. R
settings
SD8503 | SD8513 | SD8523 | SD8533 | Serial communication This device stores the current communication mode being used. R
operation mode
SD8560 | SD8570 | SD8580 | SD8590 | Amount of remaining send These devices store the amount of remaining send data. R
data
SD8561 SD8571 SD8581 SD8591 Amount of data already This device stores the amount of received data. R
received
SD8563 | SD8573 | SD8583 | SD8593 | Receive data sum These devices store the received sum check value.
SD8564 | SD8574 | SD8584 | SD8594 | Receiving result sum These devices store the sum check value calculated using the
received data.
SD8565 | SD8575 | SD8585 | SD8595 | Sending sum These devices store the sum check value added to the send data. R
SD8621 | SD8631 SD8641 | SD8651 | Time-out time These devices store the time-out time set in the communication RIW
settings.
SD8622 | SD8632 | SD8642 | SD8652 | 8-bit processing mode These devices store the send/receive data processing mode set in R/W
the communication settings.
SD8623 | SD8633 | SD8643 | SD8653 | Header These devices store the contents of headers 1 to 4 set in the R/W
SD8624 | SD8634 | SD8644 | SD8654 communication settings.
SD8625 | SD8635 | SD8645 | SD8655 | Terminator These devices store the contents of terminators 1 to 4 set in the R/W
SD8626 | SD8636 | SD8646 | SD8656 communication settings.
R: Read only, R/W: Read/Write
BFX3 Series compatible
Device No. Name Description R/W
CH1 CH2
SD8063 SD8438 Serial communication error Stores the error code when a serial communication error occurs. R
code
SD8402 SD8422 Amount of remaining send These devices store the amount of remaining send data. R
data
SD8403 SD8423 Amount of data already This device stores the amount of received data. R
received
SD8405 SD8425 Communication parameter Stores the setting of the communication parameter. R
display
SD8414 SD8434 Receive data sum These devices store the received sum check value.
SD8415 SD8435 Receiving result sum These devices store the sum check value calculated using the
received data.
SD8416 SD8436 Sending sum These devices store the sum check value added to the send data.
SD8419 SD8439 Serial communication This device stores the current communication mode being used.
operation mode
R: Read only
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Details of related devices

Serial communication error

Turns ON when an error occurs in serial communication. These flags are for check of the serial communication error.

FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SM8500 SM8510 SM8520 SM8530 SM8063 SM8438 Turns ON when an error occurs in serial R
communication.

R: Read only
After a device above turns ON, the error code is stored in the corresponding device below.

FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 Serial communication error When a serial communication error occurs,
code the error code is stored.
Precautions

Do not turn ON or OFF with program or engineering tool.
Serial communication error does not turn OFF even if the communication is restored to normal state. The devices turn OFF
when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.

Sending wait flag
These devices remain ON while the PLC is waiting to send.
FX5 dedicated FX3 Series Description R/W
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8560 SM8570 SM8580 SM8590 SM8401 SM8421 These devices turn ON when serial communication is R
waiting to send.

R: Read only

» For RS-232C

While the control line is set to the standard or interlink mode in the communication parameter, when the control line DR (DSR)
turns OFF while sending data, the sending wait flag turns ON.

» For RS-485

The sending wait flag does not turns ON.

Precautions

When setting these devices to ON, set the drive condition with a pulse.

Send request flag

When these devices are set to ON by SET instruction, the PLC starts to send. When sending of the data is completed, the
sending request flag is automatically reset.

FX5 dedicated Description R/W

CH1 CH2 CH3 CH4

SM8561 SM8571 SM8581 SM8591 When set to ON, serial communication data sending R/W
starts. Set to ON with the SET instruction.

R/W: Read/Write

Precautions

When setting these devices to ON, set the drive condition with a pulse.
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Receiving completed flag

Receiving completed flag turns ON when receiving is completed. When these devices turn ON, data cannot be received.

FX5 dedicated Description R/W

CH1 CH2 CH3 CH4

SM8562 SM8572 SM8582 SM8592 These devices turn ON when serial communication R/W
data receiving is complete.

R/W: Read/Write

Receiving is completed in one of the following three conditions.

» When the PLC receives the amount of receive data specified by the RS2 instruction

* When the terminators are set, and the PLC receives the code set by the terminator

* When data receiving is suspended and the PLC does not receive the next set of data within the time set by the time-out
time setting device

When the receiving completed flag turns ON, transfer the received data to another storage destination, and then set this flag

to OFF.

When this flag is set to OFF, the PLC waits to receive.

Precautions

When the RS2 instruction is driven while the amount of receive data is set to "0", the PLC does not wait to receive. To make
the PLC wait to receive, it is necessary to set the amount of receive data to "1" or more and set the receiving completed flag
ON—OFF.

Carrier detection flag
These devices turn ON/OFF in synchronization with the CD (DCD) signal.

FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8563 SM8573 SM8583 SM8593 SM8404 SM8424 When the CD (DCD) signal of the counterpart device R
that is communicating via communication is turned ON,

this synchronizes with it and turns ON.

R: Read only
While the carrier detection flag is ON, data can be sent and received.

Precautions

Do not turn ON or OFF with program or engineering tool.

DSR detection flag
These devices turn ON/OFF in synchronization with the DR (DSR) signal. The state of DR (DSR) signal can be checked when
executing RS2 instruction.

FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SM8564 SM8574 SM8584 SM8594 SM8405™1 | SM8425™" | When the DR (DSR) signal of the counterpart device R
that is communicating via communication is turned ON,
this synchronizes with it and turns ON.

R: Read only
*1  The device is updated during END processing.

Precautions

Do not turn ON or OFF with program or engineering tool.
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Time-out flag

This turns ON when data receiving is suspended, and the next set of receive data is not received within the time set by the
time-out time setting device.

FX5 dedicated FX3 Series Description R/W
compatible
CHA1 CH2 CH3 CH4 CH1 CH2

SM8565 SM8575 SM8585 SM8595 SM8409 SM8429 This turns ON when receiving is not restarted withinthe | R
specified time-out time setting when data receiving is
interrupted.

R: Read only

The time-out time corresponding to the above devices is stored in the following devices.

FX5 dedicated FX3 Series Name Description
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8621 SD8631 SD8641 SD8651 — — time-out time 1to 32767 (ms)
10 ms when set to a value outside the
range.

The time-out flag turns OFF when the PLC waits to receive.
Using this function, the PLC can receive data from equipment where the amount of send data varies, without the terminators.

Receive data is suspended.

Receiving
Data
) . Set to OFF in program.
Ti t Time-out time oNl S
imeou < . :
Receiving completed ON

The time-out check is judged in END processing based on a 1 ms free counter set when the data receiving starts and the
time-out flag is turned ON. A lag of maximum 1 scan time occurs due to processing in the END processing.

Precautions

Do not turn ON or OFF with program or engineering tool.

Serial communication error code

When a serial communication error occurs, these devices store the corresponding error codes (== Page 205).

FX5 dedicated FX3 Series Description R/W
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SD8500 SD8510 SD8520 SD8530 SD8063 SD8438 When a serial communication error occurs, the error R
code is stored.

R: Read only

Precautions

Do not change the value with program or engineering tool.
Serial communication error code is not cleared even after communication is restored to normal state. They are cleared by
turning the PLC power OFF—ON, STOP—RUN, reset or by SM50 (Error Detection Reset Completion) is turned ON.
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Serial communication settings

The communication parameters set in the communication settings are stored when the power is turned OFF—ON,
STOP—RUN or the reset. (==~ Page 184 Communication Settings)

FX5 dedicated Description R/W
CH1 CH2 CH3 CH4

SD8502 SD8512 SD8522 SD8532 Stores the setting of the communication parameter. R

R: Read only

The descriptions of the communication parameters are as follows.

Bit No. Name Description
0 (bit = OFF) 1 (bit = ON)
b0 Data length 7 bits 8 bits
b1 Parity bit b2, b1
b2 (0, 0): Not provided
(0, 1): Odd
(1, 1): Even
b3 Stop bit 1 bit 2 bits
b4 Baud rate b7, b6, b5, b4
b5 (0,0,1,1): 300 bps
b6 (0,1,0,0): 600 bps
b7 (0,1,0,1): 1200 bps
(0,1,1,0): 2400 bps
(0,1,1,1): 4800 bps
(1,0,0,0): 9600 bps
(1,0,0,1): 19200 bps
(1,0,1,0): 38400 bps
(1,0,1,1): 57600 bps
(1,1,0,1): 115200 bps
b8 Header Not added Added
b9 Terminator Not added Added
b10 Control mode b12, b11, b10
b11 (0, 0, 0): Not provided <RS-232C interface>
b12 (0, 0, 1): Standard mode <RS-232C interface>
(0, 1, 0): Interlink mode <RS-232C interface>
(0, 1, 1): Modem mode <RS-232C interface>
(1,1,0): RS-485 full-duplex, bi-directional <RS-485 interface>
(1,1,1): RS-485 half-duplex, bi-directional <RS-485 interface>
b13 Sum check Not added Added
b14™1 Protocol Not used Used
b15 CR, LF CR and LF are not added CR/LF added

*1  When using non-protocol communication, 0 (fixed).

Precautions

Do not change the value with program or engineering tool.
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Stores the communication function code used in the serial communication under execution.

SD8503 SD8513 SD8523 SD8533 SD8419 SD8439 0: MELSOFT Connection or MC protocol R
3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support
Other than above: Not used

R: Read only

|

Do not change the value with program or engineering tool.
These devices store "5" while RS2 instruction is being driven or not, as long the communication mode has not changed.

This stores the amount of remaining send data. These devices store the counted value in 8-bit (1 byte) units.

SD8560 SD8570 SD8580 SD8590 SD8402 SD8422 These devices store the amount of remaining send R
data.

R: Read only

- Precautions

Do not change the value with program or engineering tool.

This stores the amount of data already received. These devices store the counted value in 8-bit (1 byte) units.

SD8561 SD8571 SD8581 SD8591 SD8403 SD8423 These devices store the amount of data already R
received.

R: Read only

- Precautons

Do not change the value with program or engineering tool.
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Communication parameter display
The communication parameter content set in the communication settings ([=5~ Page 184) is stored when the power is turned
OFF — ON or reset. The stored values are the same as the serial communication property values. (== Page 211)

FX3 Series compatible Description R/W
CH1 CH2
SD8405 SD8425 Stores the setting of the communication parameter. R
R: Read only
Precautions

Do not change the value with program or engineering tool.

Receive data sum
These devices store the received sum check value. When the sum check code is set to [Added] in the communication settings
(==~ Page 184), the sum check is executed for the receive data. These devices store the sum added to the received data sent

from the counterpart equipment.

FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8563 SD8573 SD8583 SD8593 SD8414 SD8434 These devices store the received sum check value. R
R: Read only
Precautions

Do not change the value with program or engineering tool.
When the sum check code is set to [Added] in the communication settings, always select [Added] for the terminator.

Receiving result sum
When the sum check code is set to [Added] in the serial communication settings (=5~ Page 184), the sum check is executed
for the receive data. These devices store the sum calculated by the CPU module from the data received from the counterpart

equipment.
FX5 dedicated FX3 Series Description R/IW
compatible
CH1 CH2 CH3 CH4 CH1 CH2

SD8564 SD8574 SD8584 SD8594 SD8415 SD8435 These devices store the sum check value calculated R
using the received data.

R: Read only

Precautions

Do not change the value with program or engineering tool.
When the sum check code is set to [Added] in the communication settings, always select [Added] for the terminator.
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Sending sum

When the sum check code is set to [Added] in the communication settings (=~ Page 184), the sum check is executed for the
send data. These devices store the sum calculated by the CPU module from the send data.

214

FX5 dedicated FX3 Series Description R/W
compatible
CH1 CH2 CH3 CH4 CH1 CH2
SD8565 SD8575 SD8585 SD8595 SD8416 SD8436 These devices store the sum check value added to the | R
send data.
R: Read only
Precautions

Do not change the value with program or engineering tool.
When the sum check code is set to [Added] in the communication settings, always select [Added] for the terminator.

Time-out time
These devices set the evaluation time for error when receiving of data is interrupted. (Unit: ms)

FX5 dedicated Description R/W
CH1 CH2 CH3 CH4
SD8621 SD8631 SD8641 SD8651 1to 32767 (ms) R/W
10 ms when set to a value outside the range.
R/W: Read/Write
Precautions

Do not change the time-out time setting while the RS2 instruction is being driven. To change the value, do so before the RS2
instruction is driven (while off). The change is enabled when the RS2 instruction is driven.

8-bit processing mode
These devices store the value for the processing mode set in the communication settings (==~ Page 184).

FX5 dedicated Description R/W
CH1 CH2 CH3 CH4
SD8622 SD8632 SD8642 SD8652 0: 16-bit processing mode R/W
1: 8-bit processing mode
R/W: Read/Write
Precautions

Do not change the 8-bit processing mode while the RS2 instruction is being driven. To change the value, do so before the RS2
instruction is driven (while off). The change is enabled when the RS2 instruction is drive.
Stores the setting value set in the communication settings when the power is turned OFF — ON, STOP — RUN, or reset.
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Header

These devices store the contents of headers 1 to 4 set in the communication settings ([~ Page 184). When the headers are

set to [Added] in the communication settings, the headers are added to the send and receive data. Up to four headers can be

added in each channel.

Header FX5 dedicated R/W
First header Second header Third header Fourth header

CH1 SD8623 (Low-order byte) SD8623 (High-order byte) SD8624 (Low-order byte) SD8624 (High-order byte) R/W

CH2 SD8633 (Low-order byte) SD8633 (High-order byte) SD8634 (Low-order byte) SD8634 (High-order byte)

CH3 SD8643 (Low-order byte) SD8643 (High-order byte) SD8644 (Low-order byte) SD8644 (High-order byte)

CH4 SD8653 (Low-order byte) SD8653 (High-order byte) SD8654 (Low-order byte) SD8654 (High-order byte)

R/W: Read/Write

When data is sent, the data set in the headers is added at the head of the specified send data.
When data is received, data receiving begins when the data set in the headers is received.

Header “
\1|2|3|4| Data //
Precautions

Even if the headers are set to [Added] in the communication settings, if the first header value is "00H", this is the [Do Not Add]
state. The area before "00H" (in 1-byte units) is used to set the headers.

Do not change the headers while the RS2 instruction is being driven. To change the value, do so before the RS2 instruction is
driven (while off). The change is enabled when the RS2 instruction is drive.

Stores the setting value set in the communication settings when the power is turned OFF — ON, STOP — RUN, or reset.

Terminator

These devices store the contents of terminators 1 to 4 set in the communication settings (1=~ Page 184). When the

terminators are set to [Added] in the communication settings, the terminators are added to the send and receive data. Up to
four terminators can be added in each channel.

Terminator FX5 dedicated R/W
First Second Third header Fourth

CH1 SD8625 (Low-order byte) SD8625 (High-order byte) SD8626 (Low-order byte) SD8626 (High-order byte) R/W

CH2 SD8635 (Low-order byte) SD8635 (High-order byte) SD8636 (Low-order byte) SD8636 (High-order byte)

CH3 SD8645 (Low-order byte) SD8645 (High-order byte) SD8646 (Low-order byte) SD8646 (High-order byte)

CH4 SD8655 (Low-order byte) SD8655 (High-order byte) SD8656 (Low-order byte) SD8656 (High-order byte)

R/W: Read/Write

When data is sent, the data set in the terminators is added at the end of the specified send data, and data send.
When data is received, receiving is completed when the data set in the terminators is received.

, Terminator
_— ERERERER
v

Precautions

Even if the terminators are set to [Added] in the serial communication settings, if the first terminator value is "00H", this is the
[Do Not Add] state. The area before "00H" (in 1-byte units) is used to set the terminators.

Do not change the terminators while the RS2 instruction is being driven. To change the value, do so before the RS2
instruction is driven (while off). The change is enabled when the RS2 instruction is drive.

Stores the setting value set in the communication settings when the power is turned OFF — ON, STOP — RUN, or reset.
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7 PREDEFINED PROTOCOL SUPPORT
FUNCTION

This chapter describes predefined protocol support function (serial communication protocol support function).
For details about built-in Ethernet protocol support function, refer to LLIMELSEC iQ-F FX5 User's Manual (Ethernet

Communication).

7.1  Function Summary

With predefined protocol support function, data can be sent and received between the counterpart device and CPU module

according to the protocol of the counterpart device.

Predefined protocol support function uses the S(P).CPRTCL instruction.

The S(P).CPRTCL instruction can simultaneously communicate on maximum 2 channels by specifying the channels.

« Up to eight protocols can be executed consecutively. (1 send packet, 16 receive packets in one protocol)

» The protocol can use the general-purpose protocol library, which is pre-registered in the serial communication protocol

support tool. Additional protocols can be registered.
 Data transfer is enabled when the connected equipment supports non-protocol serial communication.
* The overall distance is 1200 m maximum. (Applies only when configured by FX5-485ADP)

N

A

I
- - Counterpart
Engineering tool CPU module device

Serial

Specify protocol to execute in dedicated
instruction and communicate by instruction
execution.

sp.cPrrcL| U0’ | K3 | k2 [ D10 | Mo |

Set the necessary protocol, and write in protocol setting data to the CPU module.

Protocol Manufacturer Model Protocol Name Communication >Send Packet Name Packet Setting
No. Type <Receive|
1 MITSUBISHI ELECTRIC | FREQROL Series |H7B:RD Operation Mode Send&Receive
- H7B:RD Operation Mode Variable Set
(1) NOR:RD Data(4 Digits Data) Variable Set
«(2) ERR:NAK Response Variable Set
2 MITSUBISHI ELECTRIC | FREQROL Series | HFB:WR Operation Mode Send&Receive
- HFB:WR Operation Mode Variable Set
«(1) | ACK:ACK Response Variable Set
«(2) ERR:NAK Response Variable Set
3 MITSUBISHI ELECTRIC | FREQROL Series | H6F:RD Out Frequency/Speed| Send&Receive
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7.2 Procedure before Operation

The flow chart below shows the Predefined Protocol Support Function setting and sequence program creation procedure up
until communication with a counterpart device:

1. Check communication specifications
For communication specifications, and predefined protocol specifications, refer to [==~ Page 220 Specifications.

2. System configuration and selection

For system configuration, and select communication equipment, refer to ==~ Page 218 System Configuration.

3. Wiring

For selection of cables and connection equipment, and wiring example, refer to non-protocol communication (==~ Page 179
Wiring).

4. Communication settings

For communication settings of communication device, refer to [==~ Page 221 Communication Settings.

5. Protocol settings
For each protocol settings, refer to =~ Page 223 Protocol Setting, [<5~ Page 228 Packet Setting.

6. Program creation
For detailed explanation of related devices, and basic program, refer to [<5~ Page 244 Programming.
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7.3 System Configuration

This section outlines the system configuration required to use predefined protocol support function.

In predefined protocol support function, only two channel is available to use for one CPU module.

FX5UJ CPU module

The communication protocol support function can be used in the FX5UJ CPU module by using the communication board and
communication adapter.

Communication channel assignments are fixed regardless of the system configuration.

The combinations which can be configured are shown below.

[Configuration example 1] [Configuration example 2]
CH4: Communication adapter-2

ﬁ CH3: Communication adapter-1 ﬁ CH3: Communication adapter-1
A

i N . < |n :

CH2: Communication board

Serial port Important points in selection Overall distance
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™M Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 mor less

*1  Assign CH3 and CH4 in the order from the adapter closest to CPU module.

Precautions

The maximum number of connectable communication boards/communication adapters is up to 2 in total.
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FX5U CPU module

The communication protocol support function can be used in the FX5U CPU module by using the built-in RS-485 port,

communication board, and communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

¢7 CH3: Communication adapter-1
A 4

CH1: Built-in RS-485 port

CH2: Communication board

Serial port | Important points for selection Overall distance
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication board FX5-485-BD | CH2 Mounted on top of the CPU module, there is no change in the 50 m or less
FX5-232-BD installation space requirements. 15 m or less
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 morless

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.

FX5UC CPU module

The communication protocol support function can be used in the FX5U CPU module by using the built-in RS-485 port,
communication board, and communication adapter.
Communication channel assignments are fixed regardless of the system configuration.

CH4: Communication adapter-2

i ¢7 CH3: Communication adapter-1

CH1: Built-in RS-485 port

Overall distance

Serial port | Important points for selection
Built-in RS-485 port CH1 Since it is built-into the CPU module, there is no need to add 50 m or less
equipment.
Communication adapter | FX5-485ADP | CH3, CH4™ Mount the communication adapter to the left of the CPU module. 1200 m or less
FX5-232ADP 15 morless

*1 Assigned to CH3 or CH4 in order of proximity to CPU module.
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7.4

Specifications

This section describes the communication specifications and performance of predefined protocol support function.

Communication specifications

Items Specifications
Transmission standard RS-485 and RS-422 standard RS-232C standard
Maximum overall distance When FX5-485ADP is used: 1200 m or less 15 mor less
When using built-in RS-485 port or FX5-485-BD: 50 m
orless
Protocol type Predefined protocol support
Control procedure —
Communication method Half-duplex, bi-directional communication
Baud rate 9600, 19200, 38400, 57600, 115200 bps
Character format Start bit 1 bit
Data length 7 bits/8 bits
Parity bit None, odd or even
Stop bit 1 bit/2 bits
Header Can set it from packet setting.
Terminator Can set it from packet setting.
Control line —
Sum check Can set it from packet setting.
Predefined protocol specifications
Items Specifications Items

Setting method

« Selected from the predefined protocol library offered
« Selected from the user protocol library
« Creating

By editing the selected protocol, a new protocol can be
created.

Number of protocols

Maximum of 64

Number of packets

Maximum of 128

One send packet and 16 receive packets can be
registered in one protocol.

Number of elements

Maximum of 32

Packet data area size

Maximum of 6144 byte

Communication type

Send only/receive only/send & receive

=~ Page 221 Communication type

Execution procedure

Protocols can be executed with a dedicated instruction
(S(P).CPRTCL).

Up to eight protocols can be executed consecutively for
one instruction execution.

Receive wait time

0 to 3000000 ms

When set 0 ms, timeout does not occur.

Number of send retries

0to 10

Send retry interval

0 to 300000 ms

Standby time 0 to 300000 ms —
Monitoring time 0 to 300000 ms When set 0 ms, timeout does not occur.
Communication data code Binary/ASCII —
The maximum data length that can be 2048 byte —

sent/received at one time.
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Communication type

With the predefined protocol support function, communications with counterpart devices are performed using the following
procedures (communication types).

Communication type name Processing

Send Only Sends a send packet once.
One send packet is required.

Receive Only Receives a packet if it matches any of up to 16 defined receive packets.
One or more receive packets are required.

Send & Receive Sends a send packet, and then receives a packet if it matches any of up to 16 defined receive packets.
One send packet and one or more receive packets are required.

For the operation of each communication type, refer to (==~ Page 268 Operation image of each communication type.

Packet

A send packet to the counterpart devices and a receive packet from the counterpart devices at the time of process execution
are registered in a protocol.
For details of packet elements, refer to [~ Page 228 Packet Setting.

[Ex]

Example of a packet configuration

Data area

Number of byte
to be read

Header Station No. Command Read data Check code Terminator

Maximum data length: 2048 bytes

7.5 Communication Settings

For the FX5 Series communication settings of this function, parameters are set using GX Works3. For details about GX
Works3, refer to LL1GX Works3 Operating Manual.
Setting of parameter differs according to the module used. The procedure for each module is as follows.

Built-in RS-485 port (CH1)

O Navigation Window = Parameter = FX5UCPU= Module Parameter => 485 Serial Port

Window
The following screen will be displayed if [Predefined Protocol Support Function] is set for the communication protocol type.
HEBasic Settings
Item Setting

(B a2 5 P ST IR Fa v A T D Set communication protocol type-

Communication Protocol Twpe Predefined Pratocol Suppart Function

=] Advanced Settines Setdetailed setting.
[Data Length Thit
Parity Bit Cidd
Stop Bit 1bit
Baud Rate 115,200bpz
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Communication board (CH2)

O Navigation Window = Parameter = Model name = Module Parameter = Extended Board

Window.

The following screen will be displayed if [FX5-232-BD] or [FX5-485-BD] is set for the extended board and [Predefined Protocol
Support Function] is set for the communication protocol type.

HEBasic Settings
Item Setting
(= Extorded Boad Set the extended board type.
Extended Board Fih-425-BD

=) Gommunication Protocol Type  Setcommunication protocol type.
Communication Protocol Twpe Predefined Pratocol Suppart Function

=] Advanced Settines Setdetailed setting.
[Data Length Thit
Parity Bit Cidd
Stop Bit 1bit
Baud Rate 115,200bpz

Communication adapter (CH3/CH4)

When an expansion adapter is used, add expansion adapter to Module Information.

O Navigation window = Parameter = Module Information = Right-click = Add New Module
After adding the expansion adapter, make settings on the screen displayed from the following operation.

O Navigation window = Parameter = Module Information = ADP1 to ADP6 (Communication adapter) = Module
Parameter

Window.

Setting screen is the same as in the case of built-in RS-485 port (CH1).

Parameter setting details

Set the following items for the serial ports that use non-protocol communication. However, only two channel can be set to the
predefined protocol support function.

Items Setting value
Basic Settings Extended Board™’ When using this function, select [FX5-232-BD] or [FX5-485-BD].
Communication Protocol Type When using this function, select [Predefined Protocol Support Function].
Advanced Settings Data Length 7bit/8bit
Parity Bit None/Odd/Even
Stop Bit 1bit/2bit
Baud Rate 9600bps/ 19200bps/ 38400bps/ 57600bps/ 115200bps

*1  Only in the case of communication board (CH2).
Setting is not required (fixed value) for the board below.

Items Descriptions
Start bit 1 bit

Header? Not added
Terminator 2 Not added
Control mode None

Sum check code? Not added
Control procedure None

*2 Can set it from packet setting.
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7.6

Protocols can be selected and edited from the libraries that are pre-registered in GX Works3 or registered by the user.
Execute the protocol setting from a protocol setting window displayed by the following operation in GX Works3.

Protocol Setting

X Tool=Predefined Protocol Support Function=CPU(Serial)=>New
[Predefined protocal Support Function [

Module Type

ICPU (Serial)

<Caution>
-The connection destination setting of predefined protocol
support function is synchronous only when the predefined
protocol support function starting. Unable to change
connection destination of predefined protocol support function
when change the connection destination setting in GX Works3
after starting the predefine ol sunnert funct

start the predefined prot|
want to synchronize the

izl) Ele Edit Online Tool

Debugging Support Function  Window

APy = X

Pl?jDDD\ M anufacturer Madel Protocal Mame Cammunication Type = e Packet Narme Packet Setting
o <- Receive
1 MITSUBISHI ELEI| FREGROL Series  H7B:RD Operation Mode SendéReceive
B H7B:RD Operation Mode Yariable Set
<[1) NOR:RD Datal4 Digits Data) Wanable Set
(2] ERR:MNAK Respohse Yariable Set
e | |Pwolcol | SenchReceive |
B Send Wariahle Set
£l Receivel Wariable Unget
2] Receive? Element Unset

1 Send Packet Line
1 Receive Packet: Line

1 Send Packet Line
1 Receive Packet Line

Protocol in Predefined Protocol Library Editable Protocol
C——""1 Pprotocol Line ’V 1 Pprotocol Line

Protocols 2/ 64 Packets  6/128 Packet Data Area Usage 2.0% Module for Debugging Kana characters | C/ SE)

The fields in the protocol setting window are as follows.

Item Description

Protocol No. Displays the protocol number to be used for a predefined protocol dedicated instruction.
Manufacturer Displays the manufacturer's name of the device to which a protocol to be set is applied.
Model Displays the model name of the device to which a protocol to be set is applied.

Protocol Name Displays the name of the protocol to be set.

Communication Type Displays the communication type of the protocol to be set.
« Send Only: Send one send packet once.
« Receive Only: Receive a packet if it matches any of up-to-16 registered receive packets.

« Send&Receive: Send one send packet, and receives a packet if it matches any of up-to-16 registered receive packets.

—Send
<Receive

« Send: >

Displays the packet direction.

* Receive: «(n) n: receive packet number (1 to 16)

Packet Name

Displays the packet name.

Packet Setting

Displays the existence or non-existence of variables in an element, and set or unset of the variables.

With 'Variable Unset', 'Element Unset', or 'Element error', the settings cannot be written to a CPU module or SD memory card.
* No Variable: There is no variable in the element.

« Variable Set: All variables are set.

« Variable Unset: There are one or more unset variables.

« Element Unset: There is no element in the editable protocol.

« Element error: The element does not meet requirement.

The procedure to set a protocol on the protocol setting screen is as follows.

1. Adding protocols
Select or create a protocol from libraries. (I~ Page 224 Adding protocols)

2. Configuring detailed setting of protocols
Set the information and operation of protocols. (=5~ Page 225 Configuring detailed setting of protocols)

3. Setting packets
Set the packets of protocols. (==~ Page 228 Packet Setting)
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Adding protocols

Add or create a protocol from the predefined protocol library or user protocol library. Add a protocol on the screen displayed
by the following operation.

O Protocol setting screen = Edit = Add Protocol

~ Window
[Radprotoc &=

Adds new protocol.

Selection of Protocol Type to Add

Type : Predefined Protocol Library Reference |

* Select from Predefined Protocol Library.
Please select manufacturer, model and protocol name from Protocol to
Add.

Protocol to Add

Pratocol
No

Manufacturer Mode! ‘ Pratocol Name

MITSUBISHIELECTRIC  FREQROL Series

oK I Cancel

The setting item of above screen is follows.

Type*1 Select a protocol type. — — — * Predefined Protocol
Library
« User Protocol Library
» Add New
Protocol No. Set the number of the protocol to be added. O O O 1to 64
Manufacturer Set the manufacturer's name of the counterpart device | O X x Manufacturer's name
registered in the library. registered in the library.
Model Set the model of the counterpart device registered inthe | O X X Model registered in the
library of the selected manufacturer. library of the selected
manufacturer.
Protocol Name Set the protocol name of the counterpart device O X X Protocol name registered
registered in the library of the selected model. with the library of the
selected model.

O: Required, X: Not required

*1 Predefined Protocol Library: The predefined protocol library offered by GX Works3
User Protocol Library: The protocol library which a user registered
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Configuring detailed setting of protocols

Set the send/reception parameters of the added protocol. Set the detailed setting of the protocol on the screen displayed by
the following operation.

O Protocol setting screen = Select a row of any protocol on the protocol setting screen = Edit =Protocol Detailed Setting

Window.

Protocol Detailed Setting

Manufacturer
Type

Model
Version

Explanation

Protocol No.
Protocol Name

Communication Type

Receive Setting

Receive Wait Time
Send Setting

Number of Send Retries
Send Retry Interval
Standby Time

Monitoring Time

Connected Device Information

Protocol Setting Information

Communication Parameter Batch Setting

| MITSUBISHI ELECTRIC

| Inverter

| FREQROL Series

[ 0001 (0000 to FFFF)

GeneraFPurpose Inverter

[2

| H7B:RD Operation Mode

[ send&Receive

] ()

[Setting Range] 0 to 30000 (0: Infinite Wait )

0 x 100ms

[Setting Range] 0 to 10
[Setting Range] 0 to 30000
[Setting Range] 0 to 30000

[Setting Range] 0 to 3000 (0: Infinite Wait )

o]

Cancel |

The setting item of above screen is follows.

Item Description Setting requirement Setting range
Predefined | User Add New
Protocol Protocol
Library Library
HConnected Device Information
Manufacturer Displays the connected device information. x "1 x 1 O —
Type x*1 « *1 0 —
Model x X1 ¢} —
Version X1 X @) 0000H to FFFFH
Explanation x ™ x @] —
WProtocol Setting Information
Protocol No. Displays the protocol number of the selected protocol. — — — —
Protocol Name Displays the protocol name of the protocol. x1 x 1 O Arbitrarily (32 characters)
Communication Displays the communication type of the protocol. x "1 x O » Send Only
Type * Receive Only
» Send & Receive
HReceive Setting (The setting is required when reception is selected for the communication type.
Receive Wait Time Set waiting time after the waiting for reception status. If | O O O 0 to 30000 (unit: 100ms)™2
no matching packet is received within the set time, error
occurs.
HSend Setting (The setting is required when send is selected for the communication type.)
Number of Send Set the number of times the CPU module retries to send | O O O 0to 10
Retries when the sending from the CPU module has not been

completed within the set time of monitoring time. Error
occurs if sending has not been completed despite the

specified number of times of sending retries.
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Item Description Setting requirement Setting range

Predefined | User Add New
Protocol Protocol
Library Library
Send Retry Interval | Set the interval between the failure of sending from the | O O O 0 to 30000 (unit: 10ms)

CPU module and the retry when the sending from the
CPU module has not been completed within the set time
of monitoring time.

Standby Time Set standby time between when a protocol set to the O O O 0 to 30000 (unit: 10ms)

CPU module turns to the execution status and when it
actually sends the data.

Monitoring Time Set the waiting time between the send start and O O O 0 to 30000 (unit: 100ms)™2
completion. An error occurs when the send is not
completed within the specified time. However, if the
send is retried, the data is resent for the number of send
retries.

O: Necessity, X: Not necessity
*1 These items can be set when the project is changed to an editable project on the protocol setting screen.

*2  When 0 is set, infinite wait is set.

Point

The communication parameters can be set for multiple protocols by clicking the [Communication Parameter
Batch Setting] button and setting protocol No. range, receive setting, and send setting.

Operations for protocol setting data

The protocol setting data can be written to the CPU built-in memory or an SD memory card. The written protocol data in the
memory can be read and verified. The following describes the operations for the protocol setting data.

Writing protocol setting data

Write the protocol setting data on the screen displayed by the following operation.

> Online = Module Write

Window
———— = The procedure to write the data is as follows.
Target Module Selection 1. Select a CPU module to which the protocol setting data
Module Selection = is written from Module Selection. Only the CPU module
specified in specify connection destination connection of
Target Memory | CPU Buit-in Memory =

GX Works3 can be specified.

2. Selectthe memory to which the protocol setting data is

Please save in the protocol setting file because the data to be .
written to target memory does not include the following information. to be written from Target Memory.

[Lrermite P2E T e ] 3. CcClick [Execute] to execute writing.
Manufacturer

Packet Mame

Protocol Detailed Setting Type, Version, Explanation
Packet Setting Configuration Element Name

Execute | Cancel

Precautions

The written protocol setting data is reflected when the power is turned on or the CPU module is reset.

Point ;>

» The protocol setting data is written to module extended parameter (UEX3FF01.PPR).

» When using protocol setting data written to SD memory card, set the protocol setting data transferred to the
CPU built-in memory by boot operation. For details, refer to LLIMELSEC iQ-F FX5 User's Manual
(Application).
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Reading protocol setting data

Read the protocol setting data on the screen displayed by the following operation.

> Online = Module Read

Window.

Module Read

Target Module Selection

Module Selection  [FSYEITEEN] -

Target Memory | CPU Buit-in Memory =

When reading data from target memory, the following inforrmation is not
displayed.

However, data of the protocols selected from the predefined protocol libraries
is displayed.

[Non-displayed Data]

Manufacturer

Packet Name

Protocol Detailed Setting Type, Version, Explanation

Packet Setting Element Name
Execute | Cancel |

The procedure to read the data is as follows.

1.

Select a CPU module from which the protocol setting
data is read from Module Selection. Only the CPU
module specified in specify connection destination
connection of GX Works3 can be specified.

Select the memory to which the protocol setting data is
to be read from Target Memory.

Click [Execute] to execute reading.

Point >

The following data is not displayed even when reading from CPU module because it will not be written as a

protocol setting data. However, the protocol selected from the predefined library is displayed.

* Manufacturer
* Packet name

« Type, Version, Explanation in the protocol detailed setting

* Element name in the packet setting

Verification protocol setting data

Verify the protocol setting data that is currently set with the protocol setting data that is written to the memory on the screen

displayed by the following operation.
O Online = Module Verification

Window.

Maodule Verification - Verification Target Selection

Target Module Selection

Module Selection  [S¥ETITa:N -

Target Memory |CPU Buitt-in Memory j

The data written to module is not verified because the following information is
not included.

[Non-verified Data]

Manufacturer

Packet Mame

Protocol Detailed Setting Type, Version, Explanation
Packet Setting Element Name

Execute | Cancel

The procedure to verify the data is as follows.

1.

Select the CPU module of the verification target to
which the protocol setting data is written from Module
Selection. Only the CPU module specified in specify
connection destination connection] of GX Works3 can
be specified.

Select the memory in which the protocol setting data is
written from Target Memory.

Click [Execute] to execute verification and display the
result.
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7.7  Packet Setting

The send packet to the counterpart device and the receive packet from the counterpart device of when process is executed
are registered in a protocol. The packet which are set with the predefined protocol support function is created with some
elements. Up to 32 elements can be set in a packet.

[Ex]

Example of a packet configuration
BExample of format of packet from counterpart device

Header Station No. Command Read data Check code Terminator
02H “00” to "99” “WT” “0000” to "9999” 03H

HPacket elements setting with the predefined protocol function for the format shown above

Data area

Header Non-conversion Static data Conversion variable Check Code Terminator

variable

©
" Configure the packet in the order of header, data area*1, and terminator. Check code and static data can be
placed after the terminator.

*1 Element: Length / static data/ non-conversion variable / conversion variable / check code / non-verified reception
Set the packet in the packet setting screen displayed by the following operation of GX Works3.

O Protocol setting screen = Desired packet setting

~ Window

Protocol No. I 1 Protocol Name | H7B:RD Operation Mode
Packet Type | Send Packet Packet Name | H7B:RD Operation Mode
Element List
EIeNrgent Element Type Element Name Element Setting
1 Header ENG [ENO1Bute]

Warigble unzet emor-> HEXAFixed Murber of D ataNurnber of data [11/Didit [21/Padded
rd/D lirniter [none

Carversion Variable | Inwerter Station Number
Static Data Instruction Code

Static Data Y aiting Time

Check Code Sum Check
T erminator CR

@ | [ oo s

Change Type | Add Mew | Copy | Paste | Delete

The setting item of above screen is follows.

Protocol No. Displays the protocol number of the selected protocol. — — — —
Protocol Name The protocol name of the selected protocol. — — — —
Protocol Type The protocol type of the selected protocol. (Send packet | — — — —
or receive packet)
Packet Name The packet name of the selected packet. X1 O O Arbitrarily (32 characters)
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HList of elements

Element No.

These numbers indicate the order of elements. When X
any element number is changed, the elements are
arranged in the numerical order.

1to0 32

Element Type

The type of each element is displayed. For details, refer
to the subsequent section of each element.
* Header
« Terminator
MData area
« Length
« Static Data
« Non-conversion Variable
« Conversion Variable
« Check Code
« Non-verified reception

Element Name

Displays the element name.

Arbitrarily (32 characters)

Element Setting

The setting of each element is displayed. Click an item O

to display each setting window.

O: Necessity, X: Not necessity

*1 These items can be set when the project is changed to an editable project on the protocol setting screen.

Header

Use this element when a specific code or character string exists at the head of a packet.

* When sending: Sends a specified code and character string.
* When receiving: Verifies a header and received data.

|I

Code Type

Elernent MName

Setting Value

[sTx

|ASCI[ Control Code j

[5Tx]

[Setting Range] 1 to 50

x|

Input Control Code |

(1 byte)

Cancel

Element Name

Set the name of the element.

Select a data type of the setting value.

Code Type
« ASCII String
« ASCII Control Code
* HEX
Setting Value Set data within 1 to 50 bytes. Setting example
« ASCII String: 'ABC'

« ASCII String: 20H to 7EH
« ASCII Control Code: 00H to 1FH, and control code of 7FH

« HEX: hexadecimal data of 00H to FFH

The setting ranges that can be set for each code type are as follows:

« ASCII Control Code: STX
* HEX: FFFF
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Considerations for configuring packet element

» Only one header can be used in a packet.
» A header can be set only at the head of a packet.

Data area

Header

| | e o o o o | |

Terminator

Terminator

Use this element when a code or character string indicating the end of the packet is included.

Window
Element Setting - Terminator{Send) 23]

Element Mame | cR

Code Type |ASCII Control Code _~|

Setting Value [CR] (1 byte)

Input Control Code [Setting Range] 1 to 50
oK Cancel

Item Description Remarks

Element Name

Set the name of the element.

Code Type Select a data type of the setting value.
+ ASCII String
+ ASCII Control Code
* HEX
Setting Value Set data within 1 to 50 bytes. Setting example

The setting ranges that can be set for each code type are as follows:

+ ASCII String: 20H to 7EH
» ASCII Control Code: 00H to 1FH, and control code of 7FH
* HEX: hexadecimal data of 00H to FFH

« ASCII String: 'ABC'
+ ASCII Control Code: ETX
* HEX: FFFF

Considerations for configuring packet element

* Only one terminator can be used in a packet.
» Aterminator can be set only at the end of a packet. Check code and static data only can be placed after the terminator.

Data area

Header

| | e o o o o | |

Terminator
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Length

Use this element when an element indicating the data length is included in a packet.

* When sending: Calculates the data length of a specified range, and adds the result to a send packet.

» When receiving: Verifies the data (value) corresponding to the length in the received data as the data length of the specified

range.

For data examples of length, refer to [~ Page 272 Data examples of Length.

Window.

Element Setting - Length(Send)

Elernent Name

Code Type

Data Length

Data Flow

Calculating Range (Start)

Calculating Range (End)

| Data Length

| ASCIT Hexadecimal |

2 =

|Fnrward Direction (Upper Byte -> Lower Byte) j
2 =

4 =

o]

Cancel

Item

Description

Remarks

Element Name

Set the name of the element.

Code Type

Select a format of the data length.
» ASCII Hexadecimal

» ASCII Decimal

« HEX

Data Length

Select the data length on the line.
The range is 1 to 4.

Data Flow Forward Direction When Sends a calculated length from the upper byte. Data flow setting is
(Upper Byte—Lower Byte) sending invalid when data length
When Receives data from the upper byte. is 1 byte.
receiving
Reverse Direction When Sends a calculated length from the lower byte.
(Lower Byte—Upper Byte) sending
When Receives data from the lower byte.
receiving
Byte Swap When Sends a calculated length swapping the upper byte and Data flow setting is
(by Word) sending lower byte by word. invalid when data length
When Receives data swapping the upper byte and lower byte is 1to 3 byte.
receiving by word.
Calculating Start Select the start packet element numbers for the calculating range. Refer to [~ Page 274.
Range The range is 1 to 32.
End Select the last packet element numbers for the calculating range.
The range is 1 to 32.

Considerations for configuring packet element

» Only one terminator can be used in a packet.

 To configure the length, one or more other elements are needed.
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Caution
* When the number of digits of calculation result is greater than that specified in Data Length, digits greater than the specified

digit are omitted (ignored).

[Ex]

When 2 bytes is specified in Data Length and the calculation result is 123 bytes, the data length is considered as 23.

* When any Non-conversion variable (Variable length), Conversion variable (Variable number of data), Conversion variable
(Fixed number of data/Variable number of digits*1), or Non-verified reception (Variable number of characters) is placed
behind Length and they are not included in the calculating range of the Length, place any of the following data immediately
after the Non-conversion variable (Variable length), Conversion variable (Variable length) or Non-verified reception.

- Static Data

- Terminator

- Check code + Static Data

- Check code + Terminator

* When Code Type is ASCIl Hexadecimal, a corresponding packet is regarded as a mismatch packet if a string other than 0
to 9, Ato F, and a to f is received.

* When Code Type is ASCII Decimal, a corresponding packet is regarded as a mismatch packet if a string other than 0 to 9 is

received.
*1 Excluding the case where number of send data is 1 and delimiter is not no delimiter.

Static Data

Use this element when a specific code or character string such as command exists in a packet.

* When sending: Sends a specified code and character string.
* When receiving: Verifies the received data.

Window.
Element Setting - Static Data(Send) (=25
Element Mame | ETX
Code Type |ASCII Control Code ﬂ
Setting Value [ETX] (1 byte)
Input Control Code [Setting Range] 1 to 50
oK Cancel
Item Description Remarks
Element Name Set the name of the element. —
Code Type Select a data type of the setting value. —
+ ASCII String
+ ASCII Control Code
* HEX
Setting Value Set data within 1 to 50 bytes. Setting example
The setting ranges that can be set for each code type are as follows: + ASCII String: 'ABC'
» ASCII String: 20H to 7EH » ASCII Control Code: US
» ASCII Control Code: 00H to 1FH, and control code of 7FH *« HEX: FFFF
» HEX: hexadecimal data of 00H to FFH
)
Pomt’

Multiple static data elements can be placed to desired positions in the data portion.
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Non-conversion Variable

Use this element to send the data in the data device as a part of a send packet, or store a part of a receive packet to the

device. Use when there is a variable element in the packet format that depends on the system.
For data examples of non-conversion variable, refer to [~ Page 274 Data examples of Non-conversion Variable.

Window

Element Setting - Non-conversion Variable(Send) @I
Elerment Name |Sla\.re Address
Fixed Length/Variable Length |Fi:(ed Length j
Data Length/Maximum Data Length |1 [Setting Range] 1 to 2048
Unit of Stored Data |L0wer Byte + Upper Byte j
Byte Swap |D15'able (Lower -> Upper) j

Data Storage Area Specification

Send Data Storage Area D1 (1 Word)

o

[Specifiable Device Symbal]
XY, MLB D WR

oK | Cancel

Item Description

Element Name Set the name of the element.

Fixed Length/Variable Fixed Length Sends and receives the data whose length is fixed.

Length Variable Length When sending Specifies the data length at the time of the protocol execution and sends data.

When receiving | Receives data whose data length is variable.

Data Length/Maximum Set the length of data to be transmitted and received. (For the variable length data, set the maximum data length that can be
Data Length specified to the data length storage area.)
The range is 1 to 2048.

Unit of Stored Data Lower Byte + Upper When sending Sends each one word (2 bytes) data in the data storage area in the order of the lower
Byte byte to the upper byte.
When receiving | Stores the received data to the data storage area in the order of the lower byte to the
upper byte.
Lower Bytes Only When sending Sends only lower byte of data in the data storage area.

When receiving | Stores the received data in the only lower byte of the data storage area.

Byte Swap « Disable When sending When Enable is selected, sends data swapping the upper byte and lower byte by
(Lower — Upper) word (2 bytes).
« Enable When Unit of Stored Data is Lower Byte + Upper Byte and Data Length is an odd
(Upper — Lower) number of bytes, sends the upper byte at transmission of the last byte.

When Unit of Stored Data is Lower Bytes Only and Data Length is an odd number of
bytes, sends data without any byte swap at transmission of the last byte.

When receiving | When Enable is selected, receives data swapping the upper byte and lower byte by
word (2 bytes).

When Unit of Stored Data is Lower Byte + Upper Byte and Data Length is an odd
number of bytes, stores the last byte to the upper byte.

When Unit of Stored Data is Lower Bytes Only and Data Length is an odd number of
bytes, stores the last byte without any byte swap.

Data Storage Area Specify a start device”! | When sending Specify a head device of the area where send data is stored.

Specification to store variable value. When

Specify a head device of the area where receive data is stored.
receiving*2

*1 Refer to I~ Page 235 Settable devices.
*2 For the variable data length, the data storage area is decided by specifying the data length storage area. (==~ Page 234 When Fixed
Length/Variable Length is Variable Length)
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Configuration of the data storage area
EWhen Fixed Length/Variable Length is Fixed Length

An area starting from the device number which is specified on the Element Setting screen is considered as the data storage

area.
The data storage area to be occupied varies depending on the setting of Unit of Stored Data.

* When Lower Byte + Upper Byte is selected, the same size as the data length is occupied.

(However, when the data length of a send packet is an odd number, the upper byte (lower byte for Byte Swap) of the last
device is not sent. When the data length of a receive packet is an odd number, the last data is stored with one byte of 00H
added.)

* When Lower Bytes Only is selected, twice the size of the data length is occupied.

(Word) Specified device
+0 N
: Data storage area . Send packet: Stores the transmit data
. 9 Receive packet: Stores the receive data
+n -

HEWhen Fixed Length/Variable Length is Variable Length
An area starting from the device number which is specified on the Element Setting screen +1 is considered as the data
storage area.

The data storage area to be occupied varies depending on the setting of Unit of Stored Data.

» When Lower Byte + Upper Byte is selected, the same size as the data length + one word (length for the data length storage

area) are occupied.

(However, when the data length of a send packet is an odd number, the upper byte (lower byte for Byte Swap) of the last
device is not transmitted. When the data length of a receive packet is an odd number, one byte of 00H is added to the last
data and stored.)

» When Lower Bytes Only is selected, twice the size of the data length + one word (length for the data length storage area)

are occupied.

(V\io(;'d) Specified device
Data length Send packet: Stores the send data length (data length on the line)
storage area™ Receive packet: Stores the receive data length (data length on the line)
+1
: Data storage area . Send packet: Stores the transmit data
. 9 Receive packet: Stores the receive data
+n -

*1 The unit of data length is byte. Stores the data length on the line.
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ESettable devices

Settable devices to data storage area is follows.

Device Setting range Remarks

FX5UJ CPU | FX5U/FX5UC

module CPU module
Input X 0to 1023 0to 1023 * For FX5UJ CPU module
Output Y The assignment cannot be changed.

* For FX5U/FX5UC CPU module

Internal relay M 0to 7679 0 to 32767 When the assignment has been changed, the devices including the
Latch relay L one having the maximum device number after the change can be
Link relay B 0 to 2047 accessed.
File register R 0 to 32767
Link register w 0to 1023
Data register D 0 to 7999 0 to 7999

Considerations for configuring packet element

Multiple Non-conversion variable (Fixed length) elements can be placed in a packet, and multiple Non-conversion variable

(Variable length) elements can also be placed in a send packet. However, only one Non-conversion variable (Variable length)
can be placed in a receive packet, and one of the following requirements need to be met.

* Place any of the following items immediately after the non-conversion variable.

- Static data

- Terminator

- Check code + Static data

- Check code + Terminator

* Place length before a non-conversion variable and include the non-conversion variable in the calculating range.

In addition, two or more of the following four elements cannot be placed in the same packet.

« Variable number of data [Conversion variable]

» Fixed number of data and variable number of digits [Conversion variable ] (Excluding the case where Number of Send Data
is 1 and Delimiter is not No delimiter.)

« Variable length [Non-conversion variable]

« Variable number of characters [Non-verified reception]

Caution

* When receiving variable length data whose length exceeds the Maximum data length, CPU module stores data as long as

the maximum data length and omits the rest. (The protocol completes successfully.)

» Out of packet data received from counterpart devices, the data corresponding to variable needs to be distinguishable from
a terminator or a static data immediately after non-conversion variable. The reception processing may not be performed
normally if it cannot distinguished.

[Ex]

When value of a terminator or value of a static data following a non-conversion variable is used in a non-conversion variable,
CPU module recognizes it as data of a terminator or a static data following a non-conversion variable and performs the
verification / reception processing.
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Conversion Variable

This element converts the numerical data in the value of device to an ASCII string and sends it, or converts the received data
(ASCII string) to numerical data and stores it to the device. When a variable element that is dependent on the system exists
during packet formatting, use this function.

For data examples of conversion variable, refer to [~ Page 275 Data examples of Conversion Variable.

Window.

Element Setting - Conversion Variable(Send)

Element Name |Read Data

Conversion |HEX->ASCII Decimal j
Fixed Number of Data/Variable Number of Data |Variab|e Number of Data j
Mumber of Send Data 30 [Setting Range] 1 to 256
Number of Send Digits of Data |4 j
Blank-padded Character at Send |D j
Conversion Unit |W0rd j
Sign |Signed j
Sign Character |None j
Number of Decimals |N0 Decimal Point j
Delimiter |N0 Delimiter j
Data Storage Area Specification
Data Count Storage Area DO (1 Word)
Send Data Storage Area D1 (30 word)

I
D30

[Specifiable Device Symbal]
X, Y, M, L B D, W,R

Cancel

o]

Item Description
Element Name Set the name of the element.
Conversion When HEX— ASCII Converts numeric value stored in the data storage area to ASCII decimal.
sending Decimal
HEX— ASCII Converts numeric value stored in the data storage area to ASCIl hexadecimal.
Hexadecimal
When ASCII Decimal —» Treats received data as ASCII decimal, converts it to numeric value, and stores it to the data
receiving HEX storage area.
ASCII Hexadecimal | Treats received data as ASCIl hexadecimal, converts it to numeric value, and stores it to the
— HEX data storage area.

Fixed Number of Data/
Variable Number of Data

Fixed Number of Data

Fixes the number of data to be sent and received.

Variable Number of Data

* When sending: Specifies the number of data to be sent at the time of the protocol execution
and sends the data.

» When receiving: Receives data of which the number is variable.

For Variable number of digits, delimiters are required.

Number of Send Data

Set the number of data to be transmitted and received. (For Variable Number of Data, set the maximum number of data that can be
specified to the data quantity storage area.)
The range is 1 to 256.

Number of Send Digits
of Data

1t0 10

Set the number of digits per one transmitted and received data.
When the number of send digits of data is less than the specified number of digits of data,
upper digits are filled with blank-padded characters.

Variable Number of Digits

* When sending: Sends only the data portion converted to an ASCII string in variable length.

» When receiving: Receives only an ASCII string of the data portion in variable length. When
the number of send data/maximum data length is set to 2 or greater, blank-padded
characters are required.

236
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Item Description

Blank-padded Character | * 0 Select a character used to fill upper digits when the number of digits of data is not Variable
at Send * Space Number of Digits and the number of digits of transmitted/received data is less than the
specified number of send digits of data.

Conversion Unit Word Converts one word as one data in the data storage area.
Double word Converts two words as one data in the data storage area.
Sign * Unsigned Select whether to add signs to date in the data storage area.
* Signed This item can be set when Conversion is HEX — ASCII Decimal or ASCII Decimal - HEX.
Sign Character * None Select the sign character for positive value on line.
o+ This item can be set when Conversion is HEX — ASCII Decimal or ASCII Decimal — HEX,
+0 and Sign is Signed.
*» Space The sign character for negative value is fixed to "-".
For operation of sign character, refer to =~ Page 276.
Number of Decimals * No Decimal Point Select the decimal point position of data on line.
* Variable Point This item can be set when Conversion is HEX — ASCII Decimal or ASCII Decimal - HEX.
*1t09 For operation of number of decimals, refer to =~ Page 277.
Delimiter * No Delimiter Select the delimiter inserted after one data.
» Comma A delimiter is not added to the end of data when the number of data is 2 or more.
» Space For operation of delimiter, refer to ==~ Page 278.
Data Storage Area Specify a start device™ to store variable value.
Specification

*1 Refer to == Page 239 Settable devices.

Configuration of the data storage area
HEWhen Fixed Number of Data/Variable Number of Data is Fixed Number of Data

An area starting from the device number which is specified on the element setting screen is considered as the data storage
area.

(Word) Specified device
+0 N
: Data storage area \ Send packet: Stores the transmit data
. 9 Receive packet: Stores the receive data
+n -~

EWhen Fixed Number of Data/Variable Number of Data is Variable Number of Data
An area starting from the device number which is specified on the element setting screen +1 is considered as the data storage
area.

(V\:_ng) Specified device
Number of data Send packet: Stores the send number of data
storage area Receive packet: Stores the receive number of data
+1
: Data storage area . Send packet: Stores the transmit data
. 9 Receive packet: Stores the receive data
+n -~
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HOccupied size in data storage area
The size occupied in the data storage area varies depending on the settings of Conversion Unit and Number of Decimals.

Word No Decimal point/Fixed point 1 word
Variable point 2 words

Double Word No Decimal point/Fixed point 2 words
Variable point 4 words

EData storage area configuration per one data
The following shows the data storage area configuration per one data.
+ Case of Conversion Unit is Word

For Variable Point, the decimal point position is set in the data storage area.

Data storage area Data storage area

OH | Numeric data | OH

Numeric data

1H Decimal point position

In the decimal point position area, the decimal point position is set as follows.

12345 12345 (3039H) 1 (1H)
12345 12345 (3039H) 10 (OAH)
123.45 12345 (3039H) 100 (64H)
12.345 12345 (3039H) 1000 (3E8H)
1.2345 12345 (3039H) 10000 (2710H)

» Case of Conversion Unit is Double word

For Variable Point, the decimal point position is set in the data storage area.

Data storage area Data storage area

OH (L) OH (L)
— Numeric data R — — Numeric data E—
1H (H) 1H (H)
2H (L)
— Decimal point position E—
3H (H)

In the decimal point position area, the decimal point position is set as follows.

1234567890 1234567890 (499602D2H) 1 (1H)
123456789.0 1234567890 (499602D2H) 10 (0AH)
12345678.90 1234567890 (499602D2H) 100 (64H)
1234567.890

1234567890 (499602D2H)

1000 (3E8H)

1.234567890

1234567890 (499602D2H)

1000000000 (3BOACAO00H)
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ERange of value that can be used in the data storage area
The following table shows the range of value that can be used in the data storage area.

Conversion Sign Conversion unit Range of value
HEX — ASCII decimal Unsigned Word 0 to 65535 (OH to FFFFH)
ASCII decimal — HEX Double word 0 to 4294967295 (OH to FFFFFFFFH)

Signed Word -32768 to 32767 (8000H to FFFFH, OH to 7FFFH)

Double word 2147483648 to 2147483647
(80000000H to FFFFFFFFH, OH to 7FFFFFFFH)

HEX — ASCII hexadecimal — Word OH to FFFFH
ASCII hexadecimal — HEX Double word OH to FFFFFFFFH

ESettable devices

Settable devices to data storage area is follows.

Device Setting range Remarks

FX5UJ CPU | FX5U/FX5UC

module CPU module
Input X 0 to 1023 0 to 1023 * For FX5UJ CPU module
Output Y The assignment cannot be changed.

* For FX5U/FX5UC CPU module

Internal relay M 010 7679 0 to 32767 When the assignment has been changed, the devices including the
Latch relay L one having the maximum device number after the change can be
Link relay B 0 to 2047 accessed.
File register R 0 to 32767
Link register w 0to 1023
Data register D 0 to 7999 0 to 7999

Considerations for configuring packet element

To place a Conversion variable in a packet, the following requirements need to be met.

HTo place Conversion variable in send packet
Multiple Conversion variable elements can be placed in one packet, and they can be placed in desired positions in the data

portion.

HTo place Conversion variable in receive packet
Multiple conversion variable elements can be placed in one packet in the cases not corresponding to (1), (2) and (3).

« Variable number of data (Only one Conversion variable can be placed in one packet, and either of the following (1) or (2)

need to be met.)
(1) For discerning the data length of a Conversion variable, any of the following items is placed immediately after the conversion variable.
- Static data
- Terminator
- Check code + Static data
- Check code + Terminator
(2) Length is placed before a Conversion variable. (The Conversion variable needs to be included in the calculating range.)

» Fixed number of data
WVariable number of digits

(3) When the number of data is 2 or more, or the number of data is 1 with no delimiter, only one conversion variable can be placed in a packet and it needs to be
placed in the order mentioned in variable number of data.

(4) When a Conversion variable (the number of data is 1, with delimiter, and variable number of digits) and the following four elements are placed in the same
packet, these four elements need to be placed behind the Conversion variable (the number of data is 1, with delimiter, and variable number of digits).

- Conversion variable (variable number of data)

- Conversion variable (fixed number of data and variable number of digits) (The case of (3). Excluding the case where Number of Send Data is '1' and Delimiter
is not No Delimiter.)

- Non-conversion variable (variable length)
- Non-verified reception (variable number of characters)
Note that two or more of these four elements cannot be placed in the same packet.

(5) When a Conversion variable (variable decimal point) and the four elements mentioned in (4) are placed in the same packet, these elements need to be
placed behind the Conversion variable (variable decimal point).

(6) When a Conversion variable (unsigned) and the four elements mentioned in (4) are placed in the same packet, these elements need to be placed behind the
Conversion variable (unsigned).
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Caution

HA string other than '0'-'9', 'A'-'F’, or 'a’-'f' is received
When Conversion is ASCIl Hexadecimal—HEX, an error may occur if a string other than '0'-'9', 'A'-'F', or 'a'-'f' is received.

HA string other than '0'-'9" is received
When Conversion is ASCIl Decimal—HEX, an error may occur if a string other than '0'-'9' is received. However, the error does

not occur in the following cases.

Item CPU module operation

Sign/Sign Character When Signed is selected, a signed character can be received.
However, when a signed character which is not at the head of data is received, an error may occur.

Number of Decimals When any other than [No decimal point] is selected, '. ' (a period) can be received.

However an error may occur when '. ' (a period) which is not at the specified number of digits of data is received.

An error may also occur when Variable point is selected and '. ' (a period) which is at the head or end of a unit of data
is received.

Delimiter When any other than No delimiter is selected, a delimiter can be received.
However an error may occur when a delimiter which is not at a boundary of data is received.

HA data of which humber of digits exceeds the upper limit is received
When Number of Send Digits of Data is Variable Number of Digits, an error may occur if the number of digits of received data

exceeds the upper limit shown below.

Conversion unit Conversion content Upper limit of number data to be received
Word ASCII Decimal - HEX 5 digits

ASCII Hexadecimal - HEX 4 digits
Double word ASCII Decimal - HEX 10 digits

ASCII Hexadecimal - HEX 8 digits

BA data whose decimal point position is greater than the number of digits is specified
When Number of Decimals is Variable Point in a send packet, a decimal point place specification error (7D21H) may occur if
the decimal point position is greater than the number of digits.

HA data whose number of digits is '0' is received
When Number of Send Digits of Data is Variable Number of Digits, an abnormal digit number error (7D19H) may occur if the

number of digits of received data is '0'.

HA data whose number of digits are fewer than the digits specified in Number of Send Digits of

Data are received
An insufficient digit number error (7D18H) may occur if data whose number of digits are fewer than the digits specified in
number of send digits of data are received.

[Ex]

When Number of Send Digits of Data is set to 4 digits

Conversion variable Terminator

Receive data “1” “2" “3” ETX

An error occurs when conversion variable of the received
data ends up with three digits while the setting of Number
of Digits of Data is four digits.

HA data whose number exceeds Maximum number of data is received
When receiving data of which the number exceeds the Maximum number of data, CPU module stores data as many as the

maximum number of data and omits the rest. (The protocol completes successfully.)
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HA data that cannot be distinguished between Terminator or a Static data
In received packet data from counterpart devices, CPU module needs to be able to distinguish data corresponding to a

conversion variable from those of a Terminator or a Static data following a Conversion variable. The reception processing may
not be performed normally if they cannot be distinguished.

[Ex]

When the value of terminator or a static data following the conversion variable is used as a conversion variable, CPU module
recognizes it as a terminator or a fixed data following the conversion variable, verifies, and performs reception processing.

Check Code

Use this element when an element indicating check code data is included in a packet.

CPU module automatically calculates a specified check code at timing of sending/receiving, and adds it to a send packet or
detects an error of a receive packet.

Window.
Element Setting - Check Code(Send) [==3a]
Element Name | Sum Check
Processing Method |Sum Check ﬂ
Code Type |.-'-\SCII Hexadecimal ﬂ
Data Length |2 |
Data Flow |Forward Direction (Upper Byte -> Lower Byte) j
Complement Calculation |ND Complement Calculation j
Calculating Range (Start) |2 4
Calculating Range (End) |3 j
oK | Cancel |
Item Description Remarks
Element Name Set the name of the element. —
Processing Method Select a calculating method. For calculation
« Horizontal Parity procedure, refer to
* Sum Check following .
* 16-bit CRC (for MODBUS) = Page 280
[~ Page 282
=5~ Page 284
Code Type + ASCII Hexadecimal When Select a format in which a calculated check code is sent. | Not settable when
» ASCII Decimal sending Processing Method is
* HEX When Select a format in which data are received. 16-bit CRC (for
receiving MODBUS).
Data Length Select the data length on the line (byte). Not settable when
The range is 1 to 4. Processing Method is
16-bit CRC (for
MODBUS).
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Item Description Remarks

Data Flow Forward Direction When Sends a calculated check code, from the lower byte. Not settable when
(Upper Byte — Lower Byte) sending Processing Method is
When Handles received data as a check code, from the upper 16-bit CRC (for
receiving byte. MODBUS), or when the

Data Length is set to 1
Reverse Direction When Sends a calculated check code, from the lower byte. (byte).

(Lower Byte — Upper Byte) sending

When Receives data from the lower byte.
receiving
Byte Swap When Sends a calculated check code by swapping the upper Not settable when
(by Word) sending byte and lower byte by word. Processing Method is
When Receives data by swapping the upper byte and lower 16-bit CRC (for

MODBUS), or when the

receiving byte by word, and handles as a check code.
Data Length is setto 1to

3 (byte).

Complement Calculation | Select the complement calculation. Not settable when

« No Complement Calculation Processing Method is

* One's Complement 16-bit CRC (for

« Two's Complement MODBUS).
Calculating Start Select the starting element number of the calculating range. Refer to [~ Page 285.
Range The range is 1 to 32.

End Select the ending element number of the calculating range.

The range is 1 to 32.

Considerations for configuring packet element

» Only one check code can be placed in a packet.
» A check code can be placed in any position of the data portion or after a terminator. However, one or more elements are
needed before the check code.

Caution

* When Code Type is [ASCII Hexadecimal], an error may occur if a string other than '0' to '9' 'A' to 'F' 'a’ to 'f' is received.
* When Code Type is [ASCII Decimal], an error may occur of characters if a string other than '0' to '9" is received.
* When a calculated check code (Sum check/Horizontal parity/16-bit CRC) does not match a received check code, a error

may ocCcur.

Non-verified reception

Use this element when received data includes unnecessary data while receiving data.
CPU module skips the specified number of characters if a receive packet includes a non-verified reception.
For data examples of non-verified reception, refer to [~ Page 286 Data examples of Non-verified reception.

Window.

Element Setting - Non-verified Reception(Receive) @

Element Name |

Data Length 0 [Setting Range] 0 to 2048

(0: Variable)

0K | Cancel

Item Description
Element Name Set the name of the element.
Data Length 0 (variable number of characters) Set this item when the number of characters not to be verified varies in each

communication.

1 to 2048 (specified number of characters) | Set the number of characters not to be verified.
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Considerations for configuring packet element

EWhen Data Length is "1 to 2048', the following requirements need to be met

Multiple Non-verified receptions can be used in a packet and placed in any position of the data portion.

HEWhen Data Length is '0’, the following requirements need to be met

Only one Non-verified reception can be placed in a packet, and one of the following requirements need to be met.

* Place any of the following data immediately after a Non-verified reception.

- Static data

- Terminator

- Check code + Static data

- Check code + Terminator

* Place length before a non-verified reception and include the non-verified reception in the calculating range.

In addition, two or more of the following four elements cannot be placed in the same packet.

» Conversion variable [Variable number of data]

« Conversion variable [Fixed number of data and Variable number of digits] (Excluding the case when the number of data is
1" with delimiter.)

* Non-conversion variable [Variable length]

* Non-verified reception [Variable number of characters]
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7.8 Programming

This section explains how to create programs for predefined protocol support function using S(P).CPRTCL instruction and

how such programs operate.

For details on related devices, refer to [~ Page 258 Related Devices.

For communication settings, refer to [==~ Page 221 Communication Settings.
For protocol settings, refer to [~ Page 223 Protocol Setting.

Predefined protocol support instruction

This section explains the function, operation and programming method of the S(P).CPRTCL instruction.
For details on the expression and executable format of the S(P).CPRTCL instruction, refer to LLIMELSEC iQ-F FX5
Programming Manual (Instructions, Standard Functions/Function Blocks).

S(P).CPRTCL

This instruction is used to execute the predefined protocol registered with the engineering tool via RS-485 built in the CPU
module, or the communication board and communication adapter installed to the CPU module.

Ladder ST FBD/LD
ENO:=S_CPRTCL(EN,U0,s,n1,n2,d); —

_| C— | m | (n1)|(n2)| © | @ }_{ ENO:=SP_CPRTCL(EN,U0,s,n1,n2,d); | ENI:._.:EINO B
— U0 d —
— S
— ni
— n2
"S_CPRTCL",
"SP_CPRTCL" enters O.)
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HEContent, range, data types

"

Dummy (Input the character string ['U0'].)

Character string

ANYSTRING_SINGLE

(n1) Communication CH HFX5UJ CPU module 16-bit unsigned binary | ANY16_U
K2 to K4
HWFX5U CPU module
K1 to K4
EWFX5UC CPU module
K1, K3 to K4
(n2) Number of protocols to be executed continuously K1to 8 16-bit unsigned binary | ANY16_U
(s) Start device containing the control data [~ Page 246 Word ANY16_ARRAY
(Number of elements:18)
(d) Head bit device number to output the instruction execution — Bit ANYBIT_ARRAY
status (Number of elements:2)
EN Execution condition — Bit BOOL
ENO Execution result — Bit BOOL
*1 In the case of the ST language and the FBD/LD language, U displays as UO.
HMApplicable devices
©) - - - |- - |- |° |-

(n1)

(n2)

O| O

(s)

O|O0|0|0O

(d)

|
olojojo|o
[

o

*1 T,ST and C cannot be used
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HEControl data

Device | Item Description Setting | Set by
range
(s) Result of executed The result of executed S(P).CPRTCL instruction is stored. When two or more protocols are — System
protocols executed, the execution result of the protocol executed last is stored.
« 0: Normal completion
« Other than 0: Error completion (error code)
(s)+1 Resulting number of | The number of protocols executed by the S(P).CPRTCL instruction is stored. The execution of the | 0, 1to 8 System
executed protocols protocol where an error has occurred is also counted in the number of executions. If the setting of
setting data or control data contains an error, "0" is stored.
(s)+2 Execution protocol Specify the number of the protocol to be executed first. 1to 64 User
number 1
(s)+3 Execution protocol Specify the number of the protocol to be executed second. 0, 1to 64 User
number 2
(s)+4 Execution protocol Specify the number of the protocol to be executed third. 0,1to 64 User
number 3
(s)+5 Execution protocol Specify the number of the protocol to be executed fourth. 0,1to 64 User
number 4
(s)+6 Execution protocol Specify the number of the protocol to be executed fifth. 0,1to 64 User
number 5
(s)+7 Execution protocol Specify the number of the protocol to be executed sixth. 0, 1to 64 User
number 6
(s)+8 Execution protocol Specify the number of the protocol to be executed seventh. 0,1to 64 User
number 7
(s)+9 Execution protocol Specify the number of the protocol to be executed eighth. 0,1to 64 User
number 8
(s)+10 Verification match If receiving is included in the communication type of the protocol that has been executed first, the | 0, 1to 16 System
Receive packet receive packet number successful in verification match is stored. If the communication type is
number 1 "receive only", "0" is stored. If an error occurs during execution of the first protocol, "0" is stored.
(s)+11 Verification match If receiving is included in the communication type of the protocol that has been executed second, | 0, 1to 16 System
Receive packet the receive packet number successful in verification match is stored. If the communication type is
number 2 "receive only", "0" is stored. If an error occurs during execution of the second protocol, "0" is
stored. If the number of protocols executed is less than 2, "0" is stored.
(s)+12 Verification match If receiving is included in the communication type of the protocol that has been executed third, the | 0, 1to 16 System
Receive packet receive packet number successful in verification match is stored. If the communication type is
number 3 "receive only", "0" is stored. If an error occurs during execution of the third protocol, "0" is stored. If
the number of protocols executed is
less than 3, "0" is stored.
(s)+13 Verification match If receiving is included in the communication type of the protocol that has been executed fourth, 0,1to 16 System
Receive packet the receive packet number successful in verification match is stored. If the communication type is
number 4 "receive only", "0" is stored. If an error occurs during execution of the fourth protocol, "0" is stored.
If the number of protocols executed is
less than 4, "0" is stored.
(s)+14 Verification match If receiving is included in the communication type of the protocol that has been executed fifth, the | 0, 1to 16 System
Receive packet receive packet number successful in verification match is stored. If the communication type is
number 5 "receive only", "0" is stored. If an error occurs during execution of the fifth protocol, "0" is stored. If
the number of protocols executed is less than 5, "0" is stored.
(s)+15 Verification match If receiving is included in the communication type of the protocol that has been executed sixth, the | 0, 1to 16 System
Receive packet receive packet number successful in verification match is stored. If the communication type is
number 6 "receive only", "0" is stored. If an error occurs during execution of the sixth protocol, "0" is stored.
If the number of protocols executed is
less than 6, "0" is stored.
(s)+16 Verification match If receiving is included in the communication type of the protocol that has been executed seventh, | 0, 1to 16 System
Receive packet the receive packet number successful in verification match is stored.
number 7 If the communication type is "receive only", "0" is stored. If an error occurs during execution of the
seventh protocol, "0" is stored. If the number of protocols executed is less than 7, "0" is stored.
(s)+17 Verification match If receiving is included in the communication type of the protocol that has been executed eighth, 0,1t0 16 System

Receive packet
number 8

the receive packet number successful in verification match is stored. If the communication type is
"receive only", "0" is stored. If an error occurs during execution of the eighth protocol, "0" is stored.
If the number of protocols executed is less than 8, "0" is stored.

*1 User: Data to be set by users before the execution of the S(P).CPRTCL instruction.
System: Data to which the CPU module sets the execution result of the S(P).CPRTCL instruction.
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Processing. details

* Protocols registered with the engineering tool are executed. The communication CH specified by (n1) is used and the
protocol to be executed follows the control data of the device specified by (s) or later.

* Protocols are executed consecutively for the number of the protocols specified by (n2) (up to eight protocols) in one
instruction execution.

» The number of executed protocols is stored in the device specified by (s)+1.

» The execution of the S(P).CPRTCL instruction and whether it has been completed normally or with an error can be checked
with the completion device (d) or resulting of executed protocols device (d)+1.

BCompletion device (d)

The completion device turns on in END processing of the scan performed upon completion of the S(P).CPRTCL instruction and turns off in the next END

processing.

ECompletion status indication device (d)+1

The completion device turns on or off depending on the completion status of the S(P).CPRTCL instruction.

When completed normally :

Unchanged from OFF.

When completed with an error :

Turns on in END processing of the scan performed upon completion of the S(P).CPRTCL instruction and turns off in the next END processing. When the
processing is completed abnormally, the error code is stored in the result of executed protocols (s).

Instruction execution timing

The following figure shows the S(P).CPRTCL instruction execution timing.

Sequence scan | 0 to END process |—| 0 to END process |—| 0 to END process |—| 0 to END process |

S(P).CPRTCL instruction T

Completion device (d)

Completion status Turns ON when completed

indication device ":\ ---------------- E with an error
(d)+1 = N

~ 1 scan 7
Serial communication '/Executing a protocol/

Protocol execution status
The current status of the protocol can be checked with the following devices.

Name CH1 CH2 CH3 CH4
Protocol execution status SD9150 SD9170 SD9190 SD9210

The value corresponding to the current protocol execution status is stored in each of the devices above. Any of the values
listed in the following table is stored in each of the devices above.

Stored value | Protocol execution status Description

0 Unexecuted The protocol has never been executed since the power supply turned on or the reset. Once the protocol
has been executed, the status of the protocol does not return to unexecuted until the power supply is
turned on or the reset.

1 Wiaiting for transmission The status before starting to send a packet to the counterpart device. When the CPU module is
preparing or waiting to send a packet, the protocol is in this status.

2 Sending A packet is being sent to the counterpart device.
3 Waiting for data reception The CPU module waits to receive data from the counterpart device.
4 Receiving Data was received from the counterpart device and the receive processing is being executed. Any of

the following processing is included in this status.
« Data verification processing
« General data processing of when a CPU device is specified as a variable

5 Completed The execution of a protocol has been completed.
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Information to judge whether the predefined protocol can be executed or not

Whether the predefined protocol can be executed or not can be judged with the value set in predefined protocol ready
(SD9102).

» SD9102 = 0: The protocol cannot be executed because the protocol setting has an error.

+ SD9102 = 1: The protocol can be executed because the protocol setting is correct.

The judgment timing is as follows.

Predefined protocol setting Power is turned OFF->ON
Start writing Reset
Operation of the module that T e P N
uses the protocol Setting ertlng process I _____________ Check process | o _____ B
I I
Written communication Predefined protocol Predefined protocol setting
protocol setting setting (old) (new)
i
1
Communication protocol Predefined protocol setting Predefined protocol
setting reflected to the module (old) setting (new)
_____________ .
1
Communication protocol read X
SD9102 P Y 1 (normal)/0 (abnormal)™ I 1 (normal)/0 (abnormal)
Check of the existing protocol setting Check result

*1  When protocol setting is not written in, it is O (error).

Protocol Cancel

Executing protocol can be canceled by the cancel request (“1” is set for the protocol cancel setting value). (=5~ Page 264
Protocol cancel specification) Then canceled protocol ends abnormally. When two or more protocols are executed
consecutively, executing protocol ends and following protocols are not executed.

Drive S(P).CPRTCL ﬂ
instruction

Tl

1

1

Completion device (d) i

1

Completion status !
: T

i

1

1

indication device (d)+1

The protocol in execution is

canceled.

. !
Execution protocol No. >< 1 >< 2 ><:°> ___________________ ! The subsequent protocols are
not executed.

Protocol cancel

. . U j - -
specification 0: Normally operation >< 1: Cancel request 2: Cancel operation completed

The operation differs as follows depending on the protocol communication in execution and the timing of the cancel request
(protocol execution status).

The protocol Cancel timing (Protocol execution status) Resulting of executed protocols
communication in

execution.

Send Executed protocols start - Before data transmission start The packet is not sent.

(Waiting for transmission)

Data transmission start - Before send completed (Sending) The packet is not suspended, let the send complete.
Receive Send completed - Before data reception start (Waiting for data | The packet is not received.

reception)

After data reception start (Receiving) The packet is suspended, and the packet is discarded.
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Precautions

* If a cancel request is issued while no protocol is being executed, the CPU module completes the cancel request without
performing any processing.

» The CPU module periodically checks for a cancel request. For this reason, it may take time until cancel processing is
performed after a cancel request is issued.

Send/receive data monitoring function

With the send/receive data monitoring function, send/receive data in the communication with a counterpart device can be

monitored.
Set the following devices to execute monitoring or specify the storage destination data device for the send/receive data.

CH1 CH2 CH3 CH4 Setting item Description Reference
SD9230 | SD9240 | SD9250 | SD9260 | Send/receive data monitoring The monitoring function can be stopped or started. The Page 264
function setting monitor function status is displayed after monitoring is
started.
SD9231 | SD9241 | SD9251 | SD9261 | Send/receive Data area full Monitoring stops automatically when the number of monitor | Page 265
data monitoring | stop data size is larger than the specified one.
function option | specification
setting 1-packet stop Monitoring stops automatically after one send packet or
specification receive packet is monitored.
SD9232 | SD9242 | SD9252 | SD9262 | Monitoring data device Specify a type of word device used as the monitor data Page 265
specification area.

SD9233 | SD9243 | SD9253 | SD9263 | Monitoring data start device No. Specify a start device number of word devices used as the | Page 265
specification monitor data area.

SD9234 | SD9244 | SD9254 | SD9264 | Monitoring data size specification | Specify the size of word devices used as the monitor data Page 266
area in word unit.

HEMonitor start

When 0001H is set for send/receive data monitoring function setting, the device number of monitoring data and the number of
monitor data are initialized and monitoring is started. When monitoring is started, monitoring (0002H) is written to send/
receive data monitoring function setting.

EMonitoring

After monitoring is started, data is stored in order of receive data, send data, and receive error starting from the monitor data
area. The storage timing of the data is as follows.

* Receive data: When data receiving

» Send data: When data sending

* Receive error data: When sending error detection

The following shows the operations of when the size of the monitored data exceeds the size of the monitor data area.

* When monitoring continued (bit 0: OFF) is set for data area full stop specification

The old data is overwritten with the new data and the monitoring continues.

* When monitoring stop (bit 0: ON) is set for data area full stop specification

Monitoring stops and monitoring stop (1002H) is written to send/receive data monitoring function settings.
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HEMonitor stop

Monitoring is stopped by one of the following methods.

» Monitoring is stopped when 0000H is set for send/receive data monitoring function setting.

* When monitoring stop (bit 0: ON) is set for Data area full stop specification

Monitoring is stopped when the data is stored for the size of the monitor data area. At this time, monitoring stop (1002H) is
written for send/receive data monitoring function setting.

* When 1-packet stop specified (bit 1: ON) is set for 1-packet stop specification

Monitoring is stopped when the sending of one packet send data or the receiving of one packet receive data is completed. If
the size of one packet exceeds the size of the monitor data area, monitoring is stopped when the data is stored for the size of
the monitor data area. At this time, monitoring stop (1002H) is written to send/receive data monitoring function setting. The
type of packets for which monitoring starts or stops differs depending on the communication type of protocols.

Communication type Stop requirement

Send Only Monitoring stops when one send packet is monitored.”!

Receive Only Monitoring stops when one receive packet is monitored.”

Send & Receive Monitoring stops when one send packet and one receive packet are monitored.”!

*1  If the size of one packet exceeds the size of the monitor data area, monitoring stops when the data for size of the monitor data area is
stored.

HEMonitor data

The data stored in the monitor data area is as follows.

[Ex]

Monitoring data device specification: D device (0)
Monitoring data start device No. specification: 0
Monitoring data size specification: 100

Device Data Description Program Explanation of data

DO 0032H Monitor data device No. Number of the device in which the oldest data is stored. The oldest data is D50. (0032H=50)

D1 0064H Number of monitor data Number of monitor data stored in the monitor data area Number of monitor data is 100
(0064H=100)

D2 1000H Monitor data 1 Monitor data area Send data/00H

D3 1001H Monitor data 2 Send data/01H

D4 1002H Monitor data 3 Send data/02H

D99 1003H Monitor data 98 Send data/03H

D100 1004H Monitor data 99 Send data/04H

D101 1005H Monitor data 100 Send data/05H

Two words from the start device number are used for the device number of monitoring data and the number of monitor data.
The devices with the device numbers after the first two words are used for the monitor data area.

* Monitoring data device No.

Among the data stored in the monitor data area, the number of the device in which the oldest data is stored. The monitor data
device number is initialized when the send/receive data monitoring starts.

The storage range is from the start of the monitor data area to (the start of the monitor data area + monitor data size -1).
EWhen monitoring continued (bit 0: OFF) is set for data area full stop specification:
The start device numbers of the monitor data area are stored until the size of the data area where the data is stored and set exceeds the size of the monitor
data. When the monitor data area is overwritten because the number of monitor data exceeds the monitor data size, the device in which the oldest data is stored
is updated.
EWWhen monitoring stop (bit 0: ON) is set for data area full stop specification:
The start device number of the monitor data area is stored.

* Number of monitor data

The number of monitor data stored in the monitor data area is stored. The number of monitor data is initialized when the send/
receive data monitoring starts.

The storage range is from 0 to the size of the monitor data.

The number of monitor data does not increase any more after the number of the monitor data reaches the size of the monitor
data. (Number of monitor data = Size of the monitor data)
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* Monitor data

The monitor data is stored in the following configuration in 1-word units.

b15 |b14 [b13 | b12 |b11 |b10 (b9 |b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 |b0 | Communication type

0 0 0 0 0 0 0 0 Receiving data When data receiving

0 0 0 1 0 0 0 0 Sending data When data sending

0 0 1 1 0 0 0 0 0 ‘ FE | OVR ‘ PE | When sending error detection

FE: Framing error, OVR: Overrun error, PE: Parity error

One word consists of the send/receive data (1 byte) for lower 8 bits and the data classification/signal monitor for upper 8 bits.

Upper high rank 4bit (b15 to b12)

Upper low rank 4bit (b11 to b8)

Lower 8bit (b7 to b0)

Data type

Signal monitor

Send/receive data

0 (0000b): Receive data

1 (0001b): Send data

3 (0011b): Receive error

b11: 0

Precautions

When the monitor data areas overlap for each channel, the data of the smaller channel number is overwritten with the data of

the larger channel number because data are stored from the smaller channel number.

Caution

« If an error occurs in the "n"th protocol while multiple protocols are being executed, the instruction does not execute the

"n+1"th protocol and after and is completed with an error.

« If same instructions are executed for the same channel, the subsequent instruction is ignored and is not executed until the
preceding instruction is completed.

« If the receive waiting time is set to 0: Infinite wait, the S(P).CPRTCL instruction is not completed until the data specified in

the protocol setting is received.

7 PREDEFINED PROTOCOL SUPPORT FUNCTION 251

7.8 Programming



252

Program example

The following shows an example of a program to execute consecutively the protocols in order of protocol numbers 4, 7, and 5

from the communication board (CH2) with the predefined protocol support function.

Program example

Drive Drive S(P).CPRTCL instruction
instruction
X20
—T—— =spbot02k1 ] [ MOV | k4 | D12 |—— Protocol number executed first (4)
I MOV | K7 | D13 |— Protocol number executed
second (7)
I MOV | K5 | D14 I— Protocol number executed
third (5)
L—Jsp.cPRTCL] W0’ | kK2 | K3 | D10 [ MO |—— Communication CH2
Consecutive execution of 3
rotocols (4 > 7 = 5
Completion P ( )
Completion  status indication Result of executed instruction
device device
MO M1
| | /] [ SET [ M101 }—— Normal end flag is tumed ON
Completion
status indication
device
M1
| | I SET [ M102 }—— Abnormal end flag is turned ON
| mMov | D10 [ D100 |—— Error code is stored
Device Description Device Description
X20 Trigger of drive S(P).CPRTCL instruction SD9102 Predefined protocol ready
MO S(P).CPRTCL instruction completion device D10 Start device of control data
M1 S(P).CPRTCL instruction completion status indication D12 Control data (Protocol number executed first)
device
M101 Execution normal end flag D13 Control data (Protocol number executed second)
M102 Abnormal end flag D14 Control data (Protocol number executed third)

When the send/receive data monitoring function is used, add a program as follows.
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Program example

Monitor start
trigger Monitoring
X21 M21

Monitor start

i 4

MOV

| H1

|SD9242 Monitoring data device specification

(R device)

MOV

| Ho |SD9243 Monitoring data start device No.

specification (RO)

Monitoring data size specification (3.

MOV

* Monitori ice No.: R
|HD00 |SD9244|_ onitoring data device No.: RO

* Number of monitoring data: R1

» Monitoring data 1 to 3328: R2 to R:

FMOV | Ko [ RO [sD9244}—— 0 clear monitor data.
I MOV | HA1 |SD924O I— Monitor start instruction
|
Monitor start | SET | M20
M20 Turn on "Monitoring"
| | [ - 1 [ RsT M20 |—
[ L SD9240 H2 ] L | when the monitoring starts.
|
[ SET | ™21 }—
Monitoring setting error is
L = sD9240 H100F | [T RST [ M20 |——| detected.
Monitoring is suspended.
Option Option specification
specification Monitoring
X22 M21
I I I/} I MOV | H1 |SD9241 I— Data area full stop specification
Monitoring stops automatically
Monitoring when the number of monitor data
M21 size is larger than the specified
—— —— = sp9240 H1002 ] [ RST [ M21 |—— one.
Monitor stop Monitoring Monitor stop instruction
X23 M21
m I I I MOV | HO |SD9240|— Monitor stop instruction
I
[ SET | m22 }——
Device Description Device Description
X21 Monitor start trigger SD9240 Send/receive data monitoring function setting (CH2)
X22 Option specification trigger SD9241 Send/receive data monitoring function option setting
X23 Monitor stop trigger (CH2)
- + Data area full stop specification: Monitor stop
M20 Monitor start contact - Packet stop specification: 1-packet stop specification
M21 Monitoring contact SD9242 Monitoring data device specification (CH2)
RO to R3329 Monitor data area » Monitoring data device: R device
SD9243 Monitoring data start device No. specification (CH2)
* Monitoring data start device No.: 0
SD9244 Monitoring data size specification (CH2)
* Monitoring data size: DOOH (=3328)
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7.9 Troubleshooting

This chapter explains troubleshooting and error codes.

Checking communication status based on LED display

Check the status of the LED display of [RD] and [SD] on the CPU module or the communication board/communication

adapter.
LED status Operation status
RD SD
On On Data is being sent or received.
On Off Data is being received, but not being transmitted.
Off On Data is being transmitted, but not being received.
Off Off Data is neither being transmitted nor being received.

When normally sending and receiving data with predefined protocol support, the LEDs both flash brightly.
If they do not flash, check the wiring and the communication settings.

Checking installation

+ Connection status

The communication cannot be operated if the CPU module and the communication board/communication adapter are not
connected correctly.

For the connection procedure, refer to User's Manual (Hardware) of the CPU module used.

* Wiring

Verify that all communication equipment is correctly wired. (=5~ Page 179 Wiring)

Checking sequence program

S(P).CPRTCL instruction cannot be used in the same serial port which is being used for any other communication (such as
inverter communication instruction, RS2 instruction). (=~ Page 267 Combined Use of Serial Communication)

Checking the communication settings

Verify that protocol type is "Predefined Protocol Support Function". When the protocol type is not "Predefined Protocol
Support Function", communication will not function correctly. (==~ Page 221 Communication Settings)
After changing any communication setting, make sure to turn the CPU module power from OFF—ON, or reset.

Checking absence/presence of errors

Serial communication error

HError flags

If a communication error occurs in the predefined protocol support function, the serial communication error flag turns ON.
Verify that the device specified in the table below is ON.

CH1 CH2 CH3 CH4 Name Description

SM8500 SM8510 SM8520 SM8530 Serial communication error Turns ON when an error occurs in serial
communication.
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HError codes
When the serial communication error turns ON, the error code is stored in the corresponding device specified in the table

below. And be stored in resulting of executed S(P).CPRTCL instruction (operand (s)).

CH1

CH2

CH3 CH4 Name

Description

SD8500

SD8510

SD8520 SD8530

code

Serial communication error

When a serial communication error occurs,
the error code is stored.

The error codes (hexadecimal) stored in devices are shown as follows.

Error codes Name Description of error Error handling
(hexadecimal)
7DO0OH Protocol No. An out-of-range value is set as the number of protocols to be | Check the set protocol No.

setting error

executed continuously, which is set by an argument of the
S(P).CPRTCL instruction.

7D02H Protocol not » The S(P).CPRTCL instruction was executed while the » Execute the S(P).CPRTCL instruction while the
ready error predefined protocol is not ready (SD9102 = 0). predefined protocol is ready (SD9102 = 1).
* The S(P).CPRTCL instruction was executed while the « Write the protocol setting data again to the CPU
protocol setting data has an error. module, and execute the S(P).CPRTCL instruction.
« If this error persists even after the data is rewritten,
replace the module.
7D10H Protocol « The protocol No. which had not been registered in the CPU « Check the specified protocol No.
unregistration module was specified in the control data for the » Check Protocol registration (SD9132 to SD9135) to
error S(P).CPRTCL instruction. confirm that the specified protocol No. is registered.
* The S(P).CPRTCL instruction was executed without the « Write the protocol setting data, and execute the
protocol setting data written. S(P).CPRTCL instruction.
7D12H Send « Send monitoring time has timed out. Check if the cables are disconnected.
monitoring time | <+ Although the transmission was retried for the specified
timeout error number of retries, it did not succeed.
7D13H Receive wait Receive wait time has timed out.  Check if the cables are disconnected.
timeout error » Check if any errors occur on the counterpart device
side.
7D16H Protocol cancel | A cancel request was accepted during protocol execution, Check the cancelled protocol in the S(P).CPRTCL
request error and the S(P).CPRTCL instruction was completed abnormally. | instruction's control data (number of executions), and
eliminate the cause of the cancellation.
7D17H Packet size A packet of more than 2048 bytes was received. « Check the data sent from the counterpart device.
error « Divide the packet data into several parts and send
them separately.
7D18H Insufficient digit | When data is received using a protocol including a packet that | « Check the data sent from the counterpart device.
number error contains conversion variable (variable number of data), the « Check the packet format of the counterpart device to
corresponding data is insufficient. confirm that the number of digits is set correctly.
7D19H Abnormal digit | When data is received using a protocol including a packet that
number error contains conversion variable (fixed number of data and
variable number of digits), the corresponding data
corresponding is 0 bytes (0 digits) or exceeds the maximum
number of digits.
7D1AH Data length In the data received from the counterpart device, the Length « Check the packet format of the counterpart device to
error value does not match the data length of the conversion confirm that the conversion variable is set correctly.
variable(s). HCheck the data sent from the counterpart device to
confirm that;
» The Length value is correct.
« Any of the data corresponding to the conversion
variable is not missing.
7D1BH Value range When data is received using a protocol including a packet that | < Check the data sent from the counterpart device.
error contains conversion variable, the corresponding data exceeds | BCheck the packet format of the counterpart device to
the range of values allowed for the CPU module. confirm that the conversion size is set correctly.
« If the size exceeds the range for word data, change
the conversion size setting to double word.
« If the size exceeds the range for double word data,
change the element to non-conversion variable.
7D20H Data length The value set in the data length storage area or the data * Check the maximum data length that can be set to

size error, data
count size error

count storage area is out of range.

the data length storage area, and specify a value that
is equal to or smaller than the maximum data length.

* Check the maximum number of data that can be set
to the data count storage area, and specify a value
that is equal to or smaller than the maximum number
of data.
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Error codes
(hexadecimal)

Name

Description of error

Error handling

7D21H Decimal point « An out-of-range decimal point position is set when the » Check the set decimal point position.
place number of decimals is set to variable point. « Check the number of digits setting, and set the
specification » The number of decimals is larger than the number of digits decimal point position so that the number of decimals
error for each data. is less than the number of digits.

7F20H ASCIl - BIN * When data is received by conversion variable, the data » Check the sent message of the counterpart device,
conversion corresponding to the conversion variable cannot be modify it if necessary, and then execute
error converted to binary numbers. communication again.

* When data is received using a protocol including a packet « If the protocol was edited, check the packet format of
of check code (ASCII hexadecimal or ASCII decimal), the the counterpart device to check that the set values of
data corresponding to the check code cannot be converted the conversion, sign character, number of decimals,
to binary numbers. delimiter, and number of digit for conversion variable

are correct.

« If the protocol was edited, check the packet format of
the counterpart device to check that the setting for
the code type and data length of check code are
correct.

7F24H Sum check « The received sum check does not match with the calculated | ¢ Check the sum check of the counterpart device.
error sum check. * Check the horizontal parity code of the counterpart

» The received horizontal parity code does not match with the device.
calculated horizontal parity code. * Check CRC-16 of the counterpart device.

» The received check code does not match with the HIf the protocol was edited, check if the following
calculated check code. values match the packet format of the counterpart

device:

« Processing method or code type of the check code

« Data length

« Data flow

« Complement calculation

* Calculating range

7F67H Overrun error The following data was received before the CPU module * Reduce the communication speed and then execute
completes receiving process. communication again.

« Check if momentary power failure has occurred on
the station with the CPU module (using the special
register SD1005). If momentary power failure has
occurred, remove the cause.

7F68H Framing error « The stop bit settings do not match. » Match the settings of the CPU module with that of the
« Adisturbance occurred in the line due to power supply ON/ counterpart device.
OFF of the target station. » Take measures against noise.

* There is noise on the line. « In the multi drop connection, insert an interlock so

« In the multi drop connection, data is sent simultaneously that data is not sent simultaneously from multiple
from multiple devices. devices.

7F69H Parity error « The parity bit settings do not match.

« A disturbance occurred in the line due to power supply ON/
OFF of the target station.

« There is noise on the line.

* In the multi drop connection, data is sent simultaneously
from multiple devices.

7F6AH Buffer full error | The receive buffer overflowed and received data was skipped. | Perform a predefined protocol including data reception
to clear the receive buffer.
7FF2H Predefined The instruction cannot be executed with the current Correct the setting value of the predefined protocol.

protocol setting
error

predefined protocol setting.
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Operation error

HError flags

The operation error flag turns ON when an operation error occurs in the S(P).CPRTCL instruction.

Verify that the device specified in the table below is ON.

FX5 Series dedicated Name Description

CH1 | CH2 |CH3 | CH4

SMO Latest self-diagnostic error Turns ON when an operation error occurs.
(Including the annunciator ON)

SMA1 Latest self-diagnostic error

(Not including the annunciator ON)

SM56, SM8067

Operation error

HError codes
When the operation error flag turns ON, the error code (hexadecimal) is stored in the operation error code (SD0/SD8067).

The error codes stored in the device are shown as follows.

Error codes
(hexadecimal)

Name

Description of error

Error handling

2220H

Parameter not

The parameter contents are corrupted.

Write the project again.

detected
2221H Parameter The parameter setting value exceeded the available range. Correct the setting value of the parameter and write the
2229H error project again.
2250H Module Any of the following errors exists in the written module » Check the predefined protocol setting in protocol
extended extended parameter setting: setting data error (SD9120 to 9123), and correct the
parameter error | « The predefined protocol setting has an error. setting. Then write the setting to the CPU module
« The data for the set item is corrupted. and execute the S(P).CPRTCL instruction.
« If this error persists even after the data is rewritten,
replace the module.
2820H Invalid device The device used for operands of the instruction exceeded the | Check the device range and correct the program.
designation device range.
3100H Instruction The program contains instructions that cannot be used or + Perform a module diagnosis on the engineering tool
code error interpreted. to check the details (program location). Check and
modify the program (step) indicated by the error
jump.

» Take measures against noise.

* Rewrite the program, reset the CPU module, and
perform RUN. If the same error persists, it may be
due to a hardware failure of the CPU module.
Contact your local Mitsubishi Electric representative.

3405H Operation error | The operand device number range or data value set for the Check the data specified by the S(P).CPRTCL
S(P).CPRTCL instruction is out of range. instruction.
3582H Operation error | The instruction that is being used cannot be used in the Correct the program so that the instruction that cannot

interruption routine program.

be used in the interruption routine program is not used.
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7.10 Related Devices

This section describes the special relay/special register functions used in the predefined protocol support function.

Point ;>

Available communication channels vary depending on the CPU module and system configuration.
For communication channels, refer to [==~ Page 218 System Configuration.

List of related devices

Special relays

Device No. Name Description

CH1 CH2 CH3 CH4

SM8500 | SM8510 | SM8520 | SM8530 | Serial communication error Turns ON when an error occurs in serial communication.
R: Read only
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Special registers

Device No. Name Description R/W
CH1 CH2 CH3 CH4
SD8500 | SD8510 | SD8520 | SD8530 | Serial communication error Stores the error code when a serial communication error occurs. R
code
SD8502 | SD8512 | SD8522 | SD8532 | Serial communication Stores the setting of the communication parameter. R
settings
SD8503 | SD8513 | SD8523 | SD8533 | Serial communication This device stores the current communication mode being used. R
operation mode
SD9102 Predefined protocol ready The reflected status after the protocol setting data has been writtenis | R
stored.
SD9120 Predefined protocol setting When a protocol setting data error was detected, information to R
data error information: identify the error position is stored.
Protocol No.
SD9121 Predefined protocol setting R
data error information:
Setting type
SD9122 Predefined protocol setting R
data error information:
Packet No.
SD9123 Predefined protocol setting R
data error information:
Element No.
SD9124 Number of registered The number of registered protocol setting data is stored. R
predefined protocols
SD9132, SD9133, SD9134, SD9135 Predefined protocol: Protocol | The ON/OFF state of the bit corresponding to a protocol number R
registration indicates whether the protocol setting data has been registered or
not.
SD9150 | SD9170 | SD9190 | SD9210 | Protocol execution status The status of a protocol in execution is stored. R
SD9168 | SD9188 | SD9208 | SD9228 | Protocol execution count The cumulative number of executions of a protocol is stored. R/W
SD9169 | SD9189 | SD9209 | SD9229 | Protocol cancel specification | The protocol in execution can be cancelled with a value to be stored | R/W
in this area.
SD9230 | SD9240 | SD9250 | SD9260 | Send/receive data monitoring | The setting of the send/receive data monitoring function is stored. w
function setting
SD9231 | SD9241 SD9251 | SD9261 | Send/receive data monitoring | The option setting of the send/receive data monitoring function is W
function option setting stored.
SD9232 | SD9242 | SD9252 | SD9262 | Monitoring data device The type of word device used as the monitor data areas is stored. w
specification
SD9233 | SD9243 | SD9253 | SD9263 | Monitoring data start device The start device number of word devices used as the monitor data w
No. specification areas is stored.
SD9234 | SD9244 | SD9254 | SD9264 | Monitoring data size The size of word devices used as the monitor data areas is stored in | R
specification word units.

R: Read only, W: Write only, R/W: Read/Write
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Details of related devices

Serial communication error

Turns ON when an error occurs in serial communication. These flags are for check of the serial communication error.

CH1 CH2 CH3 CH4 Description R/IW

SM8500 SM8510 SM8520 SM8530 Turns ON when an error occurs in serial R
communication.

R: Read only
After a device above turns ON, the error code is stored in the corresponding device below.

CH1 CH2 CH3 CH4 Name Description
SD8500 SD8510 SD8520 SD8530 Serial communication error When a serial communication error occurs,
code the error code is stored.
Precautions

Do not turn ON or OFF with program or engineering tool.
Serial communication error does not turn OFF even if the communication is restored to normal state. The devices turn OFF
when power is turned OFF—ON, STOP—RUN, reset or SM50 (Error Detection Reset Completion) is turned ON.

Serial communication error code

When a serial communication error occurs, these devices store the corresponding error codes (=5~ Page 255).

CH1 CH2 CH3 CH4 Description R/IW

SD8500 SD8510 SD8520 SD8530 When a serial communication error occurs, the error R
code is stored.

R: Read only

Precautions

Do not change the value with program or engineering tool.
Serial communication error code is not cleared even after communication is restored to normal state. They are cleared by
turning the PLC power OFF—ON, STOP—RUN, reset or by SM50 (Error Detection Reset Completion) is turned ON.

Serial communication settings

The communication parameters set in the communication settings are stored when the power is turned OFF—ON,
STOP—RUN or the reset. (=5~ Page 221 Communication Settings)

CH1 CH2 CH3 CH4 Description R/IW
SD8502 SD8512 SD8522 SD8532 Stores the setting of the communication parameter. R
R: Read only

The descriptions of the communication parameters are as follows.

Bit No. Name Description
0 (bit = OFF) 1 (bit = ON)
b0 Data length 7 bits 8 bits
b1 Parity bit b2, b1
b2 (0, 0): Not provided
(0, 1): Odd
(1, 1): Even
b3 Stop bit 1 bit 2 bits
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Bit No. Name Description

0 (bit = OFF) 1 (bit = ON)

b4 Baud rate b7, b6, b5, b4

b5 0,0,1,1): 300 bps
b6 0,1,0,0): 600 bps
b7 0,1,0,1): 1200 bps
0,1,1,0): 2400 bps
0,1,1,1): 4800 bps
1,0,0,0): 9600 bps
1,0,0,1): 19200 bps
1,0,1,0): 38400 bps
1,0,1,1): 57600 bps
1,1,0,1): 115200 bps

Precautions

Do not turn ON or OFF with program or engineering tool.

Serial communication operation mode

Stores the communication function code used in the serial communication under execution.

CH1 CH2 CH3 CH4 Description R/IW

SD8503 SD8513 SD8523 SD8533 0: MELSOFT Connection or MC protocol R
3: N:N Network Communication
5: Non-protocol Communication
6: Parallel Link Communication

7: Inverter Communication

9: MODBUS RTU Communication
12: Predefined protocol support
Other than above: Not used

R: Read only

Precautions

Do not change the value with program or engineering tool.

These devices store "12" while S(P).CPRTCL instruction is being driven or not, as long the communication mode has not

changed.

Predefined protocol ready

The reflected status after the protocol setting data has been written is stored. For details of operation, refer to [~ Page 248

Information to judge whether the predefined protocol can be executed or not.

Device Description R/W
SD9102 0: Normal R
1: Abnormal
R: Read only
Precautions

Do not change the value with program or engineering tool.
The written protocol setting data is reflected when power is turned OFF—ON or reset.
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Predefined protocol setting data error

When a protocol setting data error was detected, information to identify the error position is stored.

HPredefined protocol setting data error information: Protocol No.
When a protocol setting data error was detected, the number of the protocol where the error has occurred is stored.

Starting from the smallest protocol number, protocols are checked in order, and the number of the protocol where the error
has first been detected is stored.

Device Description R/W

SD9120 0: Normal R
1 to 64: Protocol No.
65535: Not identifiable™

R: Read only

*1 Damaged protocol setting data (failures of the memory built in the CPU memory module or the SD memory card) can be a factor that
causes a setting value to be not identifiable.

Precautions

Do not change the value with program or engineering tool.

HPredefined protocol setting data error information: Setting type
When a protocol setting data error was detected, the setting type number of the protocol where the error has occurred is

stored. This setting is valid when 1 to 64 is set in protocol number (SD9120).

Device Description R/W

SD9121 0: Packet setting or element setting R
1: Configuring detailed setting of protocols
65535: Not identifiable”

R: Read only

*1 Damaged protocol setting data (failures of the memory built in the CPU module or the SD memory card) can be a factor that causes a
setting value to be not identifiable.

Precautions
Do not change the value with program or engineering tool.

HPredefined protocol setting data error information: Packet No.
When a protocol setting data error was detected, the number of the packet where the error has occurred is stored. Starting

from the smallest number of the send packets and receive packets (expected packets), packets are checked in order, and the
packet number of the packet where the error has first been detected is stored. This setting is valid when 0 is set in setting type
(SD9121).

Device Description R/IW

SD9122 0: Send packet R
1: Receive packet
65535: Not identifiable™!

R: Read only

*1 Damaged protocol setting data (failures of the memory built in the CPU module or the SD memory card) can be a factor that causes a
setting value to be not identifiable.

Precautions

Do not change the value with program or engineering tool.
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HPredefined protocol setting data error information: Element No.
When a protocol setting data error was detected, the number of the element where the error has occurred is stored. Starting

from the smallest element number, elements are checked in order, and the number of the element where the error has first

been detected is stored. This setting is valid when 0 is set in Setting type (SD9121).

Device Description R/IW

SD9123 1 to 32: Element No. R
65535: Not identifiable™

R: Read only

*1 Damaged protocol setting data (failures of the memory built in the CPU module or the SD memory card) can be a factor that causes a
setting value to be not identifiable.

Precautions

Do not change the value with program or engineering tool.

Number of registered predefined protocols

The number of registered protocol setting data is stored.

Device Description R/W
SD9124 1to 64" R
R: Read only

*1  When a protocol setting data error has occurred, 0 is stored.

Precautions

Do not change the value with program or engineering tool.

Predefined protocol: Protocol registration

The ON/OFF state of the bit corresponding to a protocol number indicates whether the protocol setting data has been

registered or not.

Device Description R/W
SD9132 A bit corresponding to each protocol number is turned R
on or off. 1to 16 (< b0 to b15)
SD9133 A bit corresponding to each protocol number is turned R
on or off. 17 to 32 (< b0 to b15)
SD9134 A bit corresponding to each protocol number is turned R
on or off. 33 to 48 (< b0 to b15)
SD9135 A bit corresponding to each protocol number is turned R
on or off. 49 to 64 (< b0 to b15)
R: Read only
The following table lists protocol numbers corresponding to bits of each device.
Device | bit™
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
SD9132 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
SD9133 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
SD9134 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
SD9135 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49

*1  When a protocol setting data error has occurred, 0 is stored in all these areas.

Precautions

Do not change the value with program or engineering tool.
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Protocol execution status

The status of a protocol in execution is stored. For details, refer to [==~ Page 247.

CH1 CH2 CH3 CH4 Description R/W
SD9150 SD9170 SD9190 SD9210 0: Unexecuted R
1: Waiting for transmission
2: Sending
3: Waiting for data reception
4: Receiving
5: Completed
R: Read only
Precautions

Do not change the value with program or engineering tool.

Protocol execution count

The cumulative number of executions of a protocol is stored. Even when a protocol was executed and an error occurred, this
execution is also counted and cumulated.

The number of executions is reset to 0 by turning off and on the power supply or resetting the system, and 1 is added every
time each protocol is started.

CH1 CH2 CH3 CH4 Description R/IW
SD9168 SD9188 SD9208 SD9228 0to 65535 R
R: Read only

*1 When cumulated 65535 or more, 65535 is stored.

Precautions

Do not change the value with program or engineering tool.

Protocol cancel specification

The protocol in execution can be cancelled with a value to be stored in this area. For details, refer to [<5~ Page 248.

CH1 CH2 CH3 CH4 Description R/IW

SD9169 SD9189 SD9209 SD9229 0: Normally operation (do not cancel) R/W
1: Cancel request
2: Cancel operation completed

R/W: Read/Write

Send/receive data monitoring function setting

The send/receive data monitoring function can be stopped or started by storing a value in hexadecimal. After monitoring has
been started, the status of the function is stored. For details, refer to (=5~ Page 249 Send/receive data monitoring function.

CH1 CH2 CH3 CH4 Description R/IW

SD9230 SD9240 SD9250 SD9260 0000H: Monitor stop R/IW
0001H: Monitor start

0002H: Monitoring (set by system)

1002H: Monitor stop (set by system)

100FH: Monitor setting error (set by system)

R/W: Read/Write
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Send/receive data monitoring function option setting

The data area full stop specification and 1-packet stop specification of the send/receive data monitoring function can be

enabled or disabled by storing a value. For details, refer to [==~ Page 249 Send/receive data monitoring function.

CH1 CH2 CH3 CH4 Description R/W

SD9231 SD9241 SD9251 SD9261 The option setting of the send/receive data monitoring | W
function is stored.

W: Write only

The following table lists the setting contents of the send/receive data monitoring function option setting.

Bit No. Name Description
0 (bit is turn OFF) 1 (bit is turn ON)
b0 Data area full stop specification Monitor continued (data is Monitor stop
overwritten)
b1 Packet stop specification 1-packet stop specification disabled 1-packet stop specification enabled
b2 to b15 Not used — —

Monitoring data device specification

The type of word device used as the monitor data areas with the send/receive data monitoring function is stored. For details,
refer to [~ Page 250 Monitor data.

CH1 CH2 CH3 CH4 Description R/W
SD9232 SD9242 SD9252 SD9262 0: D device W
1: R device
2: W device
3: SW device
W: Write only
Precautions

When a device value is changed after the send/receive data monitoring has been started, the change is not reflected. When
monitoring is started after the receive data monitoring was stopped (including a stop due to a receive error), the change is
reflected.

When the storage destinations of monitor data overlap for each channel, no error occurs and the values in those areas are
overwritten with new values.

Monitoring data start device No. specification

The start device number of word devices used as the monitor data areas with the send/receive data monitoring function is

stored. For details, refer to ==~ Page 250 Monitor data.

CH1 CH2 CH3 CH4 Description R/W
SD9233 SD9243 SD9253 SD9263 0 to 32765 w
W: Write only

Precautions

When a device value is changed after the send/receive data monitoring has been started, the change is not reflected. When
monitoring is started after the receive data monitoring was stopped (including a stop due to a receive error), the change is
reflected.

When the storage destinations of monitor data overlap for each channel, no error occurs and the values in those areas are
overwritten with new values.
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Monitoring data size specification

The size of word devices used as the monitor data areas with the send/receive data monitoring function is stored in word
units. For details, refer to [==~ Page 250 Monitor data.

CH1 CH2 CH3 CH4 Description R/W
SD9234 SD9244 SD9254 SD9264 0 to 32765 w
W: Write only

Precautions

When a device value is changed after the send/receive data monitoring has been started, the change is not reflected. When
monitoring is started after the receive data monitoring was stopped (including a stop due to a receive error), the change is
reflected.

When the storage destinations of monitor data overlap for each channel, no error occurs and the values in those areas are
overwritten with new values.
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APPENDIX

Appendix 1 Combined Use of Serial Communication

Channel specification

The same serial port cannot be used for more than one communication function.
Duplicate channel numbers cannot be specified in communication settings.

If the channel number specified by the following instruction and the channel number of another communication function are

specified twice, an error may occur.

Inverter communication Non-protocol communication

Predefined protocol support function

IVCK, IVDR, IVRD, IVWR, IVBWR, IVMC instruction | RS2 instruction

S(P).CPRTCL instruction

If a communications error occurs, check if commands above are using the same channel.

If so, first either delete unnecessary command(s) or correct the channel number, then reset the system by turning the power

OFF—ON.
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Appendix 2 Operation Image and Data Structure of

Predefined Protocol

Operation image of each communication type

Operation image of each communication type of protocol as shown below.

Send only

The specified packet is transmitted once.

FX5 Terminat | | Head Counterpart
CPU module erminator Data area eader device

The operation is as follows.

ENormal completion

FX5 CPU module

Drive S(P).CPRTCL ﬂ
instruction
Completion device (d) \ ﬂ

Completion status \ f

indication device (d)+1 \
N|

> Send packet I

| Counterpart device I 1 Send packet I

HError completion (transmission monitoring timeout error)

FX5 CPU module

Drive S(P).CPRTCL ﬂ
instruction

Error occurred
1

Completion device (d)

Completion status

indication device (d)+1

(1) L (@)

]

1V

Send packet I

Cannot send a packet

(1) Standby time
(2) Monitoring time

Counterpart device I
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Receive only

When data are received from the counterpart device, the process completes when the received data matches the receive

packet and the receiving process is performed. For verification mismatch, the receive data is discarded, and the CPU unit
waits for the next receive data. (=5~ Page 271 Operation Image and Data Structure of Predefined Protocol)
Settable receive packet (expected packet) is up to 16.

Verification
FX5 CPU module mismatch Counterpart

. device
Receive packet Header | Data area (1) )—
(expected packet)

Data area (2) Verification
match

Receiving Hoad |
completed eader [ Data area (2) )—

The operation is as follows.

ENormal completion

FX5 CPU module

Drive S(P).CPRTCL ﬂ
instruction

Completion status

indication device (d)+1
| ] /
]

Receive packet I

Completion device (d) ﬂ

Verification match

| Counterpart device I I Receive packet I

HError completion (receive wait timeout error)

FX5 CPU module

E d
Drive S(P).CPRTCL ﬂ rror occurre

instruction

Completion device (d)

Completion status
indication device (d)+1

Receive wait time

Verification
mismatch

| Counterpart device |—| Receive packet H Receive packetI
Point;3

» When variables are included in receive packet elements, variable parts are not verified.

» When more than one receive packet is specified, received data is verified with the receive packet
information of the first registered packet in the order of registration. The receive processing is performed
once received data match one of the receive packet number, and further verification is not performed.

» The receive packet number which is matched as the result of the verification is stored in the control data of
the S(P).CPRTCL instruction.
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Send & receive

A packet is sent once, and the status changes to the data receive wait status after the transmission completes normally. Then,
data is received from the counterpart device, and the process completes when the received data matches the receive packet
and the receiving process is performed. (=5~ Page 271 Operation Image and Data Structure of Predefined Protocol)

Settable receive packet (expected packet) is up to 16.

FX5 CPU module Counterpart
_( Terminator| Data area | Header H device
Verification
mismatch

Receive packet Header | Data area (1) )—
(expected packet)

Data area (2) Verification
match

Receiving
completed Header | Data area (2) )—

The operation is as follows.

ENormal completion

FX5 CPU module

Drive S(P).CPRTCL
instruction ﬂ

Completion device (d) \ ﬂ

Completion status \

indication device (d)+1 -
\ :% Receive wait time /
f Send packet |—| Receive packet L

1 |

Verification match

| Counterpart device I I Send packet |—| Receive packet I

HError completion (transmission monitoring timeout error)

FX5 CPU module
E d
Drive S(P).CPRTCL fror o?:curre
instruction ﬂ :
Completion device (d) \ ﬂ
1
Completion status \ ﬂ
indication device (d)+1 - ]
\,—‘ Receive wait time '
»| Send packet
Verification
mismatch eee
Counterpart device I I Send packet |—| Receive packet H Receive packet I
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Point/©

» When variables are included in receive packet elements, variable parts are not verified.

» When more than one receive packet is specified, received data is verified with the receive packet
information of the first registered packet in the order of registration. The receive processing is performed
once received data match one of the receive packet number, and further verification is not performed.

» The receive packet number which is matched as the result of the verification is stored in the control data of
the S(P).CPRTCL instruction.

Verification operation

The following shows the verification operations of receive packets (expected packets) of when receive is included in the
selected communication type.

Receive data and receive packets are compared in the receive processing, and the processing is completed when the
verification result is "matched". Note that the data section of a packet is handled as receive data in the same way as it is
handled at send operation.

| Receive packet (expected packet) |

' Verification match

| Received data | —> Receiving completed

Verification standards

In the verification of receive packets, each element is judged if it is "matched" or not. The standard to judge each element as

"matched" depends on each element type. The following table lists verification standards for each element type.

Element type Verification standards

Header Judged as "matched" when the data contents are the same.
Terminator

Static data

Length Judged as "matched" when the number of digits is the same.

Non-conversion variable

Conversion variable

Check code Judged as "matched" when the result calculated based on the settings (horizontal parity, sum check, CRC-16) is
the same.
Non-verified reception Judged as "matched" when the number of digits is the same.

Operation performed when multiple receive packets are registered

When data is received, the verification operation is performed in order starting from the receive packet that was first

registered. The receive processing is completed when the receive packets and receive data match.

Receive packet | packetNot | [ PacketNo.2 Packet No.3 ee | PacketNo.16
(expected packet)
Verification Verification Verification
mismatch mismatch match
) il N aiuiainiinin et
Received data :_“““-“““}—}: ______________ H Receiving completed
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Operation performed for verification mismatch

When receive data does not match with all receive packets, the receive data is discarded. Note that discarding receive data

does not cause an error.

Receive packet |

Packet No.1

Packet No.2

Packet No.3 soe

(expected packet)

Received data 1

Verification
mismatch

Data examples of Length

Verification
mismatch

Packet No.16

Verification
mismatch

Verification
mismatch

Shows the data examples of element length that can be placed in a packet.

Data example

The following is an example in the case where the calculated value of length is 258 bytes in decimal (hexadecimal: 102H).

HMData flow is Forward Direction

Code type Data length™

1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal 2 (32H) 02 (30H 32H) 102 (31H 30H 32H) 0102 (30H 31H 30H 32H)
ASCII decimal 8 (38H) 58 (35H 38H) 258 (32H 35H 38H) 0258 (30H 32H 35H 38H)
HEX 02H 0102H 000102H 00000102H

*1  Values in () indicate ASCII code.

The send/receive image
EWhen sending

Length calculation
result

= IN|Ww]|>

APPX
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is as follows.

Data Length

setting Send

—
(1 byte)
2 byte

HWWhen receiving

Length calculation

Data Length

result Receive setting
<—
1, (1o
4| 2 byte
H
2 H
3
2
1 H
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HEData flow is Reverse Direction

Code type

Data length™!

1 byte

2 byte

3 byte

4 byte

ASCII hexadecimal

20 (32H 30H)

201 (32H 30H 31H)

2010 (32H 30H 31H 30H)

ASCII decimal

85 (38H 35H)

852 (38H 35H 32H)

8520 (38H 35H 32H 30H)

HEX

0201H

020100H

02010000H

*1  Values in () indicate ASCII code.
The send/receive image is as follows.

EWhen sending

Length calculation

Data Length

HWWhen receiving

Length calculation Data Length

result setting Send result Receive setting
—> <—
4 L 2 byte L 2 byte
2
1 aoye : 3byte
H
2
3
4 H
EData flow is Byte Swap
Code type Data length™!
1 byte 2 byte 3 byte 4 byte

ASCII hexadecimal

— 1020 (31H 30H 32H 30H)

ASCII decimal

— 2085 (32H 30H 38H 35H)

HEX

— 00000201H

*1  Values in () indicate ASCII code.
The send/receive image is as follows.

EWhen sending

Length calculation
result

= IN|]Ww]|>

Data Length
setting Send

—>

EWhen receiving

Length calculation
result Receive

<—

L 4 byte

Data Length
setting

N|=|Bd|®
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Calculating range

The following shows specification examples of the calculating range of Length.

Packet Packet Packet Packet Packet Packet
element 1 element 2 element 3 element n-2 element n-1 element n
Packet format Header Length Static data see Variable Terminator Check code
1 1
! Calculating range when specifying 1 to n !
Example 1 < T T »
1 1
I Calculating range when specifying 3 to (n-2) !
Example 2 ¢ d
1 .
! Calculating range when specifying 3 to n
Example 3 i g

Example 1: Calculating range when 1 and n are specified as the start and the end respectively.
Example 2: Calculating range when 3 and n-2 are specified as the start and the end respectively.
Example 3: Calculating range when 3 and n are specified as the start and the end respectively.

Data examples of Non-conversion Variable

Shows the data examples of element non-conversion variable that can be placed in a packet.

Data example 1

The following table shows data to be stored in the data storage area when the string of send data is '"ABCD' (ASCII code:
A=41H, B=42H, C=43H, and D=44H).

Item Description

Fixed Length/Variable Length Fixed Length

Data Length/Maximum Data Length 4 bytes

Unit of Stored Data Lower Byte + Upper Byte Lower Bytes Only

Byte Swap Disable Enable Disable Enable

Data Storage Area Specification DO

Data to be stored in data storage area D0=4241H D0=4142H D0=0041H D0=0042H

D1=4443H D1=4344H D1=0042H D1=0041H

D2=0043H D2=0044H
D3=0044H D3=0043H

Data example 2

The following table shows data to be stored in the data storage area when the string of send data is 'EFG' (ASCII code:
A=45H, B=46H, C=43H, and D=47H).

274

Item

Description

Fixed Length/Variable Length

Fixed Length

Data Length/Maximum Data Length 3 bytes

Unit of Stored Data Lower Byte + Upper Byte Lower Bytes Only

Byte Swap Disable Enable Disable Enable

Data Storage Area Specification DO

Data to be stored in data storage area D0=4645H D0=4546H D0=0045H D0=0046H

D1=0047H D1=4700H D1=0046H D1=0045H

D2=0047H D2=0047H
D3= (any data) D3= (any data)
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Data examples of Conversion Variable

Shows the data examples of element conversion variable that can be placed in a packet.

Data example

The following table shows send data when a packet consists of [Header], [Conversion variable], [Terminator] and data stored
in the data storage area is D0=837 (0345H), D1=18 (0012H). (Reference: decimal: 120345H =1180485)

EData example 1

Item

Description

Conversion

HEX—ASCII Decimal

HEX—ASCII Decimal

HEX—ASCII Decimal

Fixed Number of Data/Variable
Number of Data

Fixed Number of Data

Fixed Number of Data

Fixed Number of Data

Number of Send Data

1

1

Number of Send Digits of Data 5 5 Variable Number of Digits
Blank-padded Character at Send | 0 Space — (Not applicable)
Conversion Unit Word Word Word

Sign Unsigned Signed Signed

Sign Character — (Not applicable) + +

Number of Decimals No Decimal Point 2 No Decimal Point
Delimiter No Delimiter Comma Comma

Data Storage Area Specification DO DO DO

Send data’’

[Header]00837[Terminator]

[Header]+_ _8.37,[Terminator]

[Header]+837,[Terminator]

*1 The " _"indicates a space.

EData example 2

Item

Description

Conversion

HEX—ASCII Decimal

HEX—ASCII Decimal

HEX—ASCII Decimal

Fixed Number of Data/Variable
Number of Data

Fixed Number of Data

Fixed Number of Data

Fixed Number of Data

Number of Send Data 1 2 2
Number of Send Digits of Data 10 5 5
Blank-padded Character at Send | 0 Space 0
Conversion Unit Double word Word Word
Sign Signed Unsigned Signed
Sign Character + — (Not applicable) +
Number of Decimals 8 No Decimal Point 2
Delimiter No Delimiter No Delimiter Comma
Data Storage Area Specification DO DO DO

Send data”’

[Header]+00.01180485[Terminator]

[Header]_ _ 837 _ _ _18[Terminator]

[Header]+008.37,+000.18[Terminator]

*1 The " "indicates a space.

EData example 3

Item

Description

Conversion

HEX—ASCII Hexadecimal

HEX—ASCII Hexadecimal

HEX—ASCII Hexadecimal

Fixed Number of Data/Variable
Number of Data

Fixed Number of Data

Fixed Number of Data

Fixed Number of Data

Number of Send Data 1 2 2

Number of Send Digits of Data Variable Number of Digits 4 Variable Number of Digits
Blank-padded Character at Send | — (Not applicable) Space — (Not applicable)
Conversion Unit Word Word Word

Sign — (Not applicable) — (Not applicable) — (Not applicable)

Sign Character — (Not applicable) — (Not applicable) — (Not applicable)
Number of Decimals — (Not applicable) — (Not applicable) — (Not applicable)
Delimiter Comma Comma Comma
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Item Description

Data Storage Area Specification DO DO DO

Send data’’ [Header]345,[Terminator] [Header]_ 345, _ 12[Terminator] [Header]345,12[Terminator]

*1 The " _"indicates a space.

Operation of Sign Character

ESending

[Ex]

Conversion: HEX—ASCII Decimal
Number of Send Data: 1
Conversion Unit: Word

Number of Send Digits of Data: 5

» Unsigned
Data Storage Area Send
Do | -1 (FFFFH) | vave —— 65535
+ Signed (Sign Character: +)
Data Storage Area Send
Do | 1 (0001H) | Vaue —— +00001
 Signed (Negative value)
Data Storage Area Send
Do | -1 (FFFFH) | Vave —— -00001
HReceiving
IC%rllversion: ASCII Decimal-HEX
Number of Receive Data: 1
Conversion Unit: Word
Number of Receive Digits of Data: 5
» Unsigned
Receive Data Storage Area
65535 —p Do | -1 (FFFFH) | Value
« Signed (Sign Character: +)
Receive Data Storage Area
+00001 —p Do | 1 (0001H) | Value
+ Signed (Negative value)
Receive Data Storage Area
-00001 —p o0 | -1 (FFFFH) | Value
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Operation of Number of Decimals

ESending

* Fixed point

[Ex]

Conversion: HEX—ASCII Decimal
Number of Send Data: 2
Conversion Unit: Word

Number of Send Digits of Data: 4
Number of Decimals: 1

Data Storage Area Send
DO 1234 (04D2H) Value —> First data 1234
D1 5678 (162EH) Value —} Second data 567.8

 Variable Point

[Ex]

Conversion: HEX—ASCII Decimal
Number of Send Data: 2
Conversion Unit: Word

Number of Send Digits of Data: 4

Data Storage Area Send
DO 1234 (04D2H) Value
) . —  Firstdata 1234
D1 10 (000AH) Dotion o
D2 5678 (162EH) Value
. . ——J)  Second data 5.678
D3 1000 (03E8H) positon aron.
Precautions

An error occurs when a decimal point position is larger than the number of digits for variable point.

(Example) When the number of digits is 3 and the decimal point position is 1000 or larger, an error occurs.

HReceiving
* Fixed point

[Ex]

Conversion: ASCII Decimal—>HEX
Number of Receive Data: 2
Conversion Unit: Word

Number of Receive Digits of Data: 4
Number of Decimals: 1

First data 1234
Second data 567.8

Receive Data Storage Area
DO 1234 (04D2H) Value

—p D1 5678 (162EH) Value
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 Variable Point

[Ex]

Conversion: ASCII Decimal—>HEX
Number of Receive Data: 2
Conversion Unit: Word

Number of Receive Digits of Data: 4

Receive Data Storage Area
123 4 DO 1234 (04D2H) Value
First data . . )
D1 10 (000AH) posiion area.
S 4d 5678 D2 5678 (162EH) Value
econd data . ; ;
D3 1000 (03E8H) Dectioa ot
Operation of Delimiter
ESending
» Comma (Space too)
Conversion: HEX—ASCII Decimal
Number of Send Data: 1
Conversion Unit: Word
Number of Send Digits of Data: 4
Data Storage Area Send

Do | 1234 (04D2H)

[Ex]

Conversion: HEX—ASCII Decimal

Number of Send Data: 2

Conversion Unit: Word

Number of Send Digits of Data: 4
Data Storage Area

DO 1234 (04D2H)
D1 5678 (162EH)

* No Delimiter

[Ex]

Conversion: HEX—ASCII Decimal

Number of Send Data: 2

Conversion Unit: Word

Number of Send Digits of Data: 4
Data Storage Area

DO 1234 (04D2H)
D1 5678 (162EH)

—> [EER

%K_J

First data

First data Second data

Send

—> |1 |2 |3 “4” 1“5” |6 “r |8 |
_ J

N
Y Y

First data Second data
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HReceiving
» Comma (Space too)

[Ex]

Conversion: ASCII Decimal—>HEX
Number of Receive Data: 1
Conversion Unit: Word

Number of Receive Digits of Data: 4

Receive Data Storage Area
R —> 0 | 1234 (04D2H)
H/_J

First data

Conversion: ASCII Decimal->HEX
Number of Receive Data: 2

Conversion Unit: Word
Number of Receive Digits of Data: 4

Receive Data Storage Area
|“1,, wom |3 agr | |5 |6 |7 |8 | | DO 1234 (04D2H)

D1 5678 (162EH)

First data Second data

* No Delimiter

[Ex]

Conversion: ASCII Decimal->HEX
Number of Receive Data: 2

Conversion Unit: Word
Number of Receive Digits of Data: 4

Receive Data Storage Area
T Tl Tl T oo DO 1234 (04D2H)
|1|2|3|4|5 6|7|8| D1 5678 (162EH)
N N J
Y e
First data Second data
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Data examples of Check Code

Shows the data examples of element check code that can be placed in a packet.

Calculation procedure for horizontal parity

The following show procedures for calculating horizontal parities using the following sample data.

STX “Q” “J” “r’ “1” “C” “2” “4” “N” ETX Horlzqntal
parity
A
Calculating range
For the packet shown above
‘Q" (51H) 0101 0001
XOR
“J”  (4AH) 01001010 = 0001 1011
XOR
“r’ (37H) 0011 0111 = 0010 1100
XOR
“1” (31H) 0011 0001 = 0001 1101
XOR
“C” (43H) 0100 0011 = 0101 1110
XOR
“” (32H) 0011 0010 = 0110 1100
XOR
“4” (34H) 0011 0100 = 0101 1000
XOR
“N*  (4EH) 0100 1110 = 0001 0110
XOR
ETX (03H) 0000 0011 = 0001 0101 (Binary)

1 5  (Hexadecimal)

EMData Flow: Forward Direction (Data Length: 1)

* No complement calculation is designated
(Reference) Hexadecimal: 15H, Decimal: 21

Code type Data length (Values in () indicate ASCII code.)

1 byte 2 byte 3 byte 4 byte

ASCII hexadecimal 5 (35H) 15 (31H 35H) 015 (30H 31H 35H) 0015 (30H 30H 31H 35H)
ASCII decimal 1(31H) 21 (32H 31H) 021 (30H 32H 31H) 0021 (30H 30H 32H 31H)
HEX 15H 0015H 000015H 00000015H

» One's complement is designated (One's complement for 0000 0015H: FFFF FFEAH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.
(hexadecimal: FFEAH, decimal: 65514)

Code type Data length (Values in () indicate ASCII code.)

1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal A (41H) EA (45H 41H) FEA (46H451H 41H) FFEA 846H 46H 45H 41H)
ASCII decimal 4 (34H) 14 (31H 34H) 514 (35H 31H 34H) 5514 (35H 35H 31H 34H)
HEX EAH FFEAH FFFFEAH FFFFFFEAH

» Two's complement is designated (Two's complement for 0000 0015H: FFFF FFEBH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.
(hexadecimal: FFEBH, decimal: 65515)

Code type Data length (Values in () indicate ASCII code.)
1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal B (42H) EB (45H 42H) FEB (46H 45H 42H) FFEB (46H 46H 45H 42H)
ASCII decimal 5 (35H) 15 (31H 35H) 515 (35H 31H 35H) 5515 (35H 35H 31H 35H)
HEX EBH FFEBH FFFFEBH FFFFFFEBH
APPX
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EData Flow: Reverse Direction
» No complement calculation is designated

(Reference) Hexadecimal: 15H, Decimal: 21

ASCII hexadecimal

51 (35H 31H)

510 (35H 31H 30H)

5100 (35H 31H 30H 30H)

ASCII decimal

12 (31H 32H)

120 (31H 32H 30H)

1200 (31H 32H 30H 30H)

HEX

1500H

150000H

15000000H

» One's complement is designated (One's complement for 0000 0015H: FFFF FFEAH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FFEAH, decimal: 65514)

ASCII hexadecimal — AE (41H 45H) AEF (41H 45H 46H) AEFF (41H 45H 46H 46H)
ASCII decimal — 41 (34H 31H) 415 (34H 31H 35H) 4155 (35H 35H 31H 34H)
HEX — EAFFH EAFFFFH EAFFFFFFH

» Two's complement is designated (Two's complement for 0000 0015H: FFFF FFEBH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FFEBH, decimal: 65515)

ASCII hexadecimal

BE (42H 45H)

BEF (42H 45H 46H)

BEFF (42H 45H 46H 46H)

ASCII decimal

51 (35H 31H)

515 (35H 31H 35H)

5155 (35H 31H 35H 35H)

HEX

EBFFH

EBFFFFH

EBFFFFFFH

EData Flow: Byte Swap
* No complement calculation is designated
(Reference) Hexadecimal: 15H, Decimal: 21

ASCII hexadecimal — — — 0051 (30H 30H 35H 31H)
ASCII decimal — — — 0012 (30H 30H 31H 32H)
HEX — — — 00001500H

» One's complement is designated (One's complement for 0000 0015H: FFFF FFEAH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.
(hexadecimal: FFEAH, decimal: 65514)

ASCII hexadecimal — — — FFAE (46H 46H 41H 45H)
ASCII decimal — — — 5541 (35H 35H 34H 31H)
HEX — — — FFFFEAFFH
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» Two's complement is designated (Two's complement for 0000 0015H: FFFF FFEBH)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FFEBH, decimal: 65515)

Code type

Data length (Values in () indicate ASCII code.)

1 byte

2 byte

3 byte

4 byte

ASCII hexadecimal

FFBE (46H 46H 42H 45H)

ASCII decimal — — - 5551 (35H 35H 35H 31H)
HEX - — — FFFFEBFFH
Calculation procedure for sum check
The following show procedures for calculating sum check codes using the following sample data.
«Ar « wpn wqn wAn wryn apn ang? Sum
STX Q J 7 1 C 2 4 N ETX check
A
Calculating range
For the data shown above
Sum check value = 51H + 4AH + 37H + 31H + 43H + 32H + 34H + 4EH + 03H = 1FDH
EData Flow: Forward Direction (Data Length: 1)
* No complement calculation is designated
(Reference) Hexadecimal: 1FDH, Decimal: 509
Code type Data length (Values in () indicate ASCII code.)
1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal D (44H) FD (46H 44H) 1FD (31H 46H 44H) 01FD (30H 31H 46H 44H)
ASCII decimal 9 (39H) 09 (30H 39H) 509 (35H 30H 39H) 0509 (30H 35H 30H 39H)
HEX FDH 01FDH 0001FDH 000001FDH

» One's complement is designated (One's complement for 0000 01FDH: FFFF FEO2H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FEO2H, decimal: 65026)

Code type Data length (Values in () indicate ASCII code.)

1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal 2 (32H) 02 (30H 32H) E02 (45H 30H 32H) FEO2 (46H 45H 30H 32H)
ASCII decimal 6 (36H) 26 (32H 36) 026 (30H 32H 36H) 5026 (35H 30H 32H 36H)
HEX 02H FEO2H FFFEO2H FFFFFE02H

» Two's complement is designated (Two's complement for 0000 01FDH: FFFF FEO3H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FEO3H, decimal: 65027)

Code type Data length (Values in () indicate ASCII code.)

1 byte 2 byte 3 byte 4 byte
ASCII hexadecimal 3 (33H) 03 (30H 33H) E03 (45H 30H 33H) FEO3 (46H 45H 30H 33H)
ASCII decimal 7 (37H) 27 (32H 37H) 027 (30H 32H 37H) 5027 (35H 30H 32H 37H)
HEX 03H FEO3H FFFEO3H FFFFFEO3H
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EData Flow: Reverse Direction
» No complement calculation is designated

(Reference) Hexadecimal: 1FDH, Decimal: 509

ASCII hexadecimal — DF (44H 46H) DF1 (44H 46H 31H) DF10 (44H 46H 31H 30H)
ASCII decimal — 90 (39H 30H) 905 (39H 30H 35H) 9050 (39H30H 35H 30H)
HEX — FDO1H FDO100H FD010000H

» One's complement is designated (One's complement for 0000 01FDH: FFFF FEO2H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FEO2H, decimal: 65026)

ASCII hexadecimal — 20 (32H 30H) 20E (32H 30H 45H) 20EF (32H 30H 45H 46H)
ASCII decimal - 62 (36H 32H) 620 (36H 32H 30H) 6205 (36H 32H 30H 35H)
HEX — 02FEH 02FEFFH 02FEFFFFH

» Two's complement is designated (Two's complement for 0000 01FDH: FFFF FEOQ3H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.

(hexadecimal: FEO3H, decimal: 65027)

ASCII hexadecimal

30 (30H 33H)

30E (33H 30H 45H)

30EF (33H 30H 45H 46H)

ASCII decimal

72 (37H 32H)

720 (37H 32H 30H)

7205 (37H 32H 30H 35H)

HEX

03FEHH

03FEFFH

03FEFFFFH

EData Flow: Byte Swap
* No complement calculation is designated
(Reference) Hexadecimal: 1FDH, Decimal: 509

ASCII hexadecimal — - — 10DF (31H 30H 44H 46H)
ASCII decimal — — — 5090 (35H 30H 39H 30H)
HEX — — — 0000FDOTH

+ One's complement is designated (One's complement for 0000 01FDH: FFFF FEO2H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.
(hexadecimal: FEO2H, decimal: 65026)

ASCII hexadecimal — — — EF20 (45H 46H 32H 30H)
ASCII decimal — — — 0562 (30H 35H 36H 32H)
HEX — — — FFFFO2FEH
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» Two's complement is designated (Two's complement for 0000 01FDH: FFFF FEO3H)
When Code Type is ASCII Decimal, the lower one word is extracted and converted from hexadecimal to decimal.
(hexadecimal: FEO3H, decimal: 65027)

Code type

Data length (Values in () indicate ASCII code.)

1 byte

2 byte

3 byte 4 byte

ASCII hexadecimal

— EF30 (45H 46H 33H 30H)

ASCII decimal

— 0572 (30H 35H 37H 32H)

HEX

— FFFFO3FEH

Calculation procedure for 16-bit CRC (for MODBUS)

This is an error check method to be used when data are transmitted/received with the RTU mode of the MODBUS protocol.
The data length of CRC is fixed to 2 bytes (16 bits), and the CRC is calculated every 1 byte (8 bits) from the start of the
calculating range according to the following procedure.

1. Load a 16-bit register whose bits are all '1'.

NwN

Shift the result of step 2 for one bit right.

Exclusive OR (XOR) the first 1 byte (8 bits) of the calculating range with 8 bits in above 1.

If the least significant bit in above 2 is '1', exclusive OR (XOR) the result of 3 with the generator polynomial (AO01H). If

the least significant bit is '0', shift the result of step 3 one bit right (operation described in 3) without the exclusive OR

(XOR) operation.

® NS O

[Ex]

Repeat steps 3 and 4 for 8 times.

The calculation example of 16-bit CRC (for MODBUS)

BMPacket example

Exclusive OR (XOR) the result of the above 5 with the next 1 byte (8 bits).
Repeat step 3 through 6 until all bytes have been processed. The final result is CRC value.

. The CRC value is stored in a packet in the order of lower 8 bits — upper 8 bits.

Station number

Function code

16-bit CRC

02H

07H

41H 12H

M Calculation method of 16-bit CRC (for MODBUS) for the above packet example

CRC error checking procedure 16-bit register (MSB) Flag Calculating
procedure

(Load a 16-bit register whose bits are all '1") 1111 1111 1111 1111 1t02

02H (Station number) — 0000 0010

Exclusive OR (XOR) 1111 111 1111 1101

Shift 1 0111 1111 1111 1110 1 3to4

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1101 1111 1111 1111

Shift 2 0110 1111 1111 1111 1 5

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1100 1111 1111 1110

Shift 3 0110 0111 1111 1111 0

Shift 4 0011 0011 1111 1111 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1001 0011 1111 1110

Shift 5 0100 1001 1111 1111 0

Shift 6 0010 0100 1111 1111 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1000 0100 1111 1110

Shift 7 0100 0010 0111 1111 0

Shift 8 0010 0001 0011 1111 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1000 0001 0011 1110

07H (Function code) — 0000 0111 6

Exclusive OR (XOR) 1000 0001 0011 1001
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CRC error checking procedure 16-bit register (MSB) Flag Calculating
procedure

Shift 1 0100 0000 1001 1100 1 7

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1110 0000 1001 1101

Shift 2 0111 0000 0100 1110 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1101 0000 0100 1111

Shift 3 0110 1000 0010 0111 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1100 1000 0010 0110

Shift 4 0110 0100 0001 0011 0

Shift 5 0011 0010 0000 1001 1

Generator polynomial 1010 0000 0000 0001

Exclusive OR (XOR) 1001 0010 0000 1000

Shift 6 0100 1001 0000 0100 0

Shift 7 0010 0100 1000 0010 0

Shift 8 0001 0010 0100 0001 0

CRC value 12H 41H 8
Check code calculation range
The following shows specification examples of the check code calculation code.

Packet Packet Packet Packet Packet
element 1 element 2 element n-2 element n-1 element n

Packet format Header Static data oo Non;/?r?;;;s'on Terminator Check code

Calculating range when specifying 1 to (n-1)

1 1
1 1

Example 1 < : : >
1 1
! Calculating range when specifying 2 to (n-1) !

Example 2 | T P
1 1
! Calculating range when specifying 2 to (n-2) !

Example 3 b d

Example 1: Calculating range when 1 and n-1 are specified as the start and the end respectively.
Example 2: Calculating range when 2 and n-1 are specified as the start and the end respectively.
Example 3: Calculating range when 2 and n-2 are specified as the start and the end respectively.
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Data examples of Non-verified reception

Shows the data examples of element non-verified reception that can be placed in a packet.
The usage example for non-verified reception is shown below.
BMExample of format of packet from other device

Data to be read
N NP Variable number
< 1byte 2byte TS 2byte KT Sbyte K Sbyte K of charaters, T i
STX Identification Country code : Manufacturer : Product code : LR ETX
code H code : :

Dbayt?hr:eetej3 geerd k Y J

When the data are not needed by
the user and data contents and/or
the number of character vary

I Set a non-verified reception element

BExample of packet setting

<— 1byte 2 byte Variable number of characters 1 byte —>f
Conversion o ) . .
Header variable Non-verified reception (variable number of characters) Terminator

Using a non-verified reception element has the following advantages in the case of the packet format shown above.
» Only the necessary data can be stored in the device memory of a CPU module and buffer memory.
» Asingle protocol (packet) can handle receive packets that includes data whose contents vary each time.
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Appendix 3 ASCII Code Table

ASCII code table (8-bit code expressed in hexadecimal)

Hexadecimal value 0 1 2 3 4 5 6 7

0 DLE SP 0 @ P p

1 SOH DC1 ! 1 A Q a q

2 STX DC2 2 B R b r

3 ETX DC3 # 3 C S c s

4 EOT DC4 $ 4 D T d t

5 ENQ NAK % 5 E u e u

6 ACK SYN & 6 F Y f v

7 BEL ETB 7 G w g w

8 BS CAN ( 8 H X h X

9 HT EM ) 9 | Y i y

A LF SuB * H z j z

B VT ESC + K [ k {

(¢} FF FS , < L I |

D CR GS - = M 1 m }

E SO RS . > N A n ~

F Sl us / ? (0] _ o DEL
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Appendix 4 Added and Enhanced Functions

The functions added or changed with the CPU module and engineering tool, and the supported CPU modules' firmware
version and engineering tool software version are given below.

The firmware version can be confirmed with module diagnosis (CPU diagnosis). For module diagnosis (CPU diagnosis), refer
to the following manual.

LTIMELSEC iQ-F FX5UJ User's Manual (Hardware)

LTIMELSEC iQ-F FX5U User's Manual (Hardware)

[TIMELSEC iQ-F FX5UC User's Manual (Hardware)

Refer to the LIIGX Works3 Operating Manual for details on the software version.

FX5UJ CPU module

Add/Change Function Supported CPU module Supported engineering tool Reference
firmware version software version

FX5UJ CPU module supported From the first version "1.060N" and above —

FREQROL-E800/A800 Plus inverters | From the first version "1.080J" and above Page 99

supported

FX5U/FX5UC CPU module

Add/Change Function Supported CPU module Supported engineering tool Reference
firmware version software version

Support message format: format 1 (X, | "1.040" and above "1.030G" and above Page 81

Y HEX), format 4 (X, Y HEX)

Support FREQROL-F800 inverter From the first — Page 99

Support parallel link function "1.050" and above "1.035M" and above Page 49

Support MC protocol 1C frame "1.110" and above "1.050C" and above Page 73

Support FREQROL-E800/A800 Plus | From the first "1.080J" and above Page 99

inverters
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Sumcheckcode. ... ............o. ... 197
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8-bitmode . ........ ... ... .. ... 193
C
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CR+LF. . . . 189
D
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F

Full-duplex, bi-directional communication . . ... 196
G

Grounding . ............... 23,57,81,121,184
H
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Header .......... ... 188,229
|

Inverter communication . .. ................ 99

Inverter instruction codes and parameters . . . . . 103

Inverter operation control instruction . . .. ... .. 148

Inverter operation monitoring instruction . . . ... 146

Inverter parameter block write . . ........... 154

Inverter parameterread. ... .............. 150

Inverter parameter write. . . .. ....... .. .. .. 152
L

Length. . ........ .. ... ... ... .. 231,272

Linkpattern .. ....... ... ... ... ..... 18

Linktime . ....... . 19,73
M

MCoprotocol . . ..., 70

Multiple inverter commands . . ............. 157
N

N:NNetwork. . . ... oot 14

Non-conversion variable .. ............ 233,274

Non-protocol communication . . ............ 176

Non-verified reception . . . .. ........... 242,286

Number of link points. . . . ................. 18
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REVISIONS

Revision date

Revision

Description

October 2014

A

First Edition

January 2015

B

WAdded functions

N:N Network, MC protocol, Predefined protocol support

BWAdded or modified parts

Chapter 1, 2, 3, Section 4.2,4.5,4.7,4.8,4.10, 5.3, 5.5, 5.6, 5.7, 5.8, 5.9, Chapter 6, Appendix 1, 2

April 2015

A part of the cover design is changed.

October 2016

BAdded function

Message format: format 1 (X, Y HEX), format 4 (X, Y HEX), support FREQROL-F800 inverter
BWAdded or modified parts

SAFETY PRECAUTIONS, RELEVANT MANUALS, TERMS, Chapter 1, Section 2.1, 2.4, 2.5, 2.6,
2.7,2.8,29,3.1,34,35,36,3.7,3.8,39,4.1,44,45,46,4.8,49,4.10,5.1,5.5,5.7,5.8, 5.9,
6.1,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, Appendix 2, 4, WARRANTY

April 2017

BAdded function

Parallel link function

BWAdded or modified parts

RELEVANT MANUALS, TERMS, Chapter 1, Section 2.9, Chapter 3, Section 4.9, 5.8, 5.10, 6.9, 7.9,
7.10, Appendix 4

October 2018

WAdded function

MC protocol 1C frame support

WAdded or modified parts

RELEVANT MANUALS, TERMS, Chapter 1, Section 2.5, 3.5, 3.6, 3.7, 3.9 Chapter 4, Section 4.4,
45,46,4.7,48,49,55,56,5.8,6.5,6.7,6.9, 7.4, 7.8, Appendix 4

May 2019

WAdded or modified parts
TERMS, Section 5.8, 6.7

October 2019

BWAdded models

FX5UJ CPU module

BWAdded or modified parts

RELEVANT MANUALS, TERMS, Chapter 1, 2, 3, 4, 5, 6, 7, Appendix 1, 4

June 2021

WAdded or modified parts
SAFETY PRECAUTIONS, WARRANTY

November 2021

WAdded or modified parts
RELEVANT MANUALS, TERMS, GENERIC TERMS AND ABBREVIATIONS, Section 5.1, 5.3, 5.4,
55,5.6,5.8

Japanese manual number: JY997D54801J

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot
be held responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

©2014 MITSUBISHI ELECTRIC CORPORATION
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WARRANTY

Please confirm the following product warranty details before using this product.
1. Gratis Warranty Term and Gratis Warranty = 2. Onerous repair term after discontinuation

Range

If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall
be repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location,
expenses to send an engineer will be solely at the
customer's discretion. Mitsubishi shall not be held
responsible for any re-commissioning, maintenance, or
testing on-site that involves replacement of the failed
module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a
designated place. Note that after manufacture and
shipment from Mitsubishi, the maximum distribution
period shall be six (6) months, and the longest gratis
warranty term after manufacturing shall be eighteen (18)
months. The gratis warranty term of repair parts shall not
exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions,
etc., given in the instruction manual, user's manual
and caution labels on the product.

(2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

1. Failure occurring from inappropriate storage or
handling, carelessness or negligence by the
user. Failure caused by the user's hardware or
software design.

2. Failure caused by unapproved modifications,
etc., to the product by the user.

3. When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

4. Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

5. Relay failure or output contact failure caused by
usage beyond the specified life of contact
(cycles).

6. Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

7. Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

8. Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

of production

(1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available

after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

. Exclusion of loss in opportunity and

secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall

not be liable for compensation to:

(1) Damages caused by any cause found not to be the
responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user
by Failures of Mitsubishi products.

(3) Special damages and secondary damages whether
foreseeable or not, compensation for accidents, and
compensation for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or technical
documents are subject to change without prior notice.

. Product application

(1) In using the Mitsubishi MELSEC programmable
controller, the usage conditions shall be that the
application will not lead to a major accident even if
any problem or fault should occur in the
programmable controller device, and that backup and
fail-safe functions are systematically provided outside
of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been
designed and manufactured for applications in general
industries, etc. Thus, applications in which the public
could be affected such as in nuclear power plants and
other power plants operated by respective power
companies, and applications in which a special quality
assurance system is required, such as for railway
companies or public service purposes shall be excluded
from the programmable controller applications.

In addition, applications in which human life or property
that could be greatly affected, such as in aircraft,
medical applications, incineration and fuel devices,
manned transportation, equipment for recreation and
amusement, and safety devices, shall also be excluded

from the programmable controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi  representative  outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the user's discretion.

(3) Mitsubishi shall have no responsibility or liability for any
problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized
access, computer viruses, and other cyberattacks.
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TRADEMARKS

PROFIBUS is a trademark of PROFIBUS Nutzerorganisation e.V.

Anywire and AnyWireASLINK are either registered trademarks or trademarks of Anywire Corporation.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

1®r

In some cases, trademark symbols such as '™ or *®" are not specified in this manual.
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