MITSUBISHI

Serial communication compatible with MODBUS
type AJ71UC24-S2/A1SJ71UC24-R2-S2/A1SJ71UC24-R4-S2

User’s Manual

MENSEE

Mitsubishi Programmable Logic Controller

—~



® SAFETY PRECAUTIONS ©

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced in -

this manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the CPU module user's manual for a
description of the PC system safety precautions.

These ® SAFETY PRECAUTIONS @ classnfy the safety precautions into two categories: "DANGER" and

"CAUTION“

l <> DANGER Procedures which may lead to a dangerous condition and cause death or senous
injury if not carried out properly.

N CAUTION Procedures which may lead to a dangerous condition and cause superﬁcial to
medium injury, or physical damage only, if not carried out properly.

", -

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious results.
In any case, it is important to follow the directions for usage. -

Store this manual in a safe place so that you can take it out and read it whenever necessary.
Always forward it to the end user.

[System Design Precautions]
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e When controiling a PC by connecting a personal computer or other similar control device to a special
function module for the purpose of changing the data, changing the program, or changing the operation
status (status control), an interlock circuit must be conflgured in the sequence program so that the entire
system will always operate safely.

If a remote PC is controlled in the manner indicated above by an external device, the system may fail to
respond immediately even when trouble occurs at the remote PC due to data communication error.

In addition to configuring the interlock circuit in a sequence program, determine the response to be
taken by the system at the occurrence of a data communication error as the processing between the
external device and the PC CPU.

/A cauTioN

¢ Do not bundle control lines or communication wires together with main circuit or power lines, or lay them
close to these lines.
As a guide, separate these lines by a distance of at least 100 mm, othenmse malfunctlons may occur
due to noise.




[Cautions on Mounting]
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» Use the PC in an environment that conforms to the general specifications in the manual.
Using the PC in environments outside the ranges stated in the general specifications will cause electric
shock, fire, malfunction, or damage to/deterioration of the product.

» Switch off all phases of the power supply outside the PC before starting installing or wiring work. .
If all phases are not switched off, there will be a danger of electric shock or damage to the product.

« Make sure that the module fixing projection on the base of the module is properly engaged in the
module fixing hole in the base unit before mounting the module.(AnS series modules must be screwed
to the base unit with the specified torque.) '

Failure to mount the module properly will result in malfunction or failure, or in the module falling.

o Tighten screws to the specified torque.
If a screw is not tightened to the specified torque, the module may fall out, or a short circuit or
malfunction may occur.
If a screw is tightened excessively, exceeding the specified torque, the module may falt out, short circuit,
or malfunction due to breakage of the screw or the module.

» Do not touch conductive parts or electronic components of the module with your bare hands.
This could cause malfunction or failure of the module.

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




[Cautions on Wiring]

/A cauTiOoN

» Communication cables connected to a module must always be run in a duct or heid securely using
clamps.
If a cable is not run in a duct or not held securely using clamps, the cable will sag, move, or be pulled by
mistake, which will cause damage to the module and the cable and also malfunctioning due to loose
connection of the cable. '

e Check the correct type of interface for the connection before connectlng cables.
Connecting a cable to the wrong interface or miswiring could cause failure of the module or external
device.

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

o Tighten terminal screws to the specified torque.
It a terminal screw is not tlghtened to the specified torque, it the module may fall out, short circuit, or
malfunction.
" If a terminal screw is tightened excessively, exceeding the specified torque, the module may fall out,
short circuit, or malfunction due to breakage of the screw or the module.

« When removing the communication cable from a module, do not pull it out by the cable.
For a cable with a connector, hold the connector piugged into the module to disconnect the cable.
For a cable without a connector, loosen the screws that hold the cable onto the module then remove the
cable.
If the cable is pulled while it is connected to the module, the module and/or the cable will be damaged
and may malfunction due to loose connection of the cable.

e Make sure that no foreign matter such as chips or wire offcuts gets inside the module.
It will cause fire, failure, or malfunction.

[Cautions on Startup and Maimehance]
| <> DANGER

» Do not touch terminals while the power is ON.
This will cause malfunctions.

« Switch off all phases of the power supply outside the PC before cleaning or re-tightening screws. If all
phases are not switched off, the module may fail or malfunction.
If a screw is not tightened securely, the module may fall out, short circuit, or malfunctlon
If a screw is tightened excessively, the module may fall out, short circuit, or malfunction due to breakage
of the screw or the module.

/N CAUTION -

e Do not disassemble or medify any module.
This will cause failure, malfunction, injuries, or fire.

o Switch off all phases of the power supply outside the PC before mounting or removing the module.
I all phases are not switched off, the module may fail or malfunction.




[Cautions on Operation]

> panger 4

Do not write data in the "system area" in the buffer memory of a special function module.
Among the signals output from the PC CPU to a special function module 'do not output the "usage

prohibited” signals.
Writing data in the "system area" or outputting the "usage prohibited” sngnals will cause maliunctuons of

the PC system.

/N cauTioN

When controlling a PC by connecting a personal computer or other similar contro! device to a special
function module for the purpose of changing the data, changing a program, or changing the operation
status (status control), read this manual carefully and start the intended control only after ensuring that it
can be performed safely.

Errors in changing the data, changing the program, or controlling the status will cause system
malfunction, and machine damage or accidents.

[Cautions on Disposal]

/N cauTioN

Dispose of this product as industrial waste.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefuily so that the equipment is used to its optimum. A
copy of this manual should be forwarded to the end User.
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1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

This is the external specification for the AJ71UC24-S2, A1SJ71UC24-R2-S2,
and A18J71UC24-R4-82 (hereafter collectively "C24-S2") serial communica-
tion modules, which are compatible with the MODBUS protocol. *1

The MODBUS protocol is a communication protocol widely used in Europe,
particularly for instrumentation applications, which supports communications
between computers and various types of controller.

The modules cited above are communication control modules which are
connected to the RS-232Cor RS-422/485 ports of computers (mini comput-
ers, personal computers, displays, etc.) in order to control and monitor the
operating status of a PC CPU, and to communicate data and programs with
the PC CPU.

The applicable CPUs for the modules cited above are those indicated below.

Applicable CPUs
® A0J2HCPU e A73CPU (P21 / R21)

e A1CPU (P21 /R21)
e AINCPU (P21 /R21)
e A1SCPU

e A1SHCPU

¢ A1SJCPU

¢ A1SJCPU-S8

e A1SJHCPU

e A1SCPU-S1

e A2CPU (P21 /R21)

e A2CPU (P21 / R21) -S1

e A2NCPU (P21 / R21)

¢ A2NCPU (P21 / R21) -S1

¢ A2SCPU

e A2SHCPU

e A2SCPU-S1

e A2SHCPU-S1

e A3CPU (P21 /R21)
e A3NCPU (P21 / R21)
e A3HCPU (P21 / R21)
A3MCPU (P21 / R21)

e A52GCPU

e A2ACPU (P21 / R21)
e A2ACPU (P21 / R21) -S1
e A3ACPU (P21 / R21)
¢ A2ASCPU

e A2ASCPU-S1

e A2USHCPU-S1

¢ A2UCPU

e A2UCPU-S1

¢ A3UCPU

* A4UCPU

e Q2ASCPU *2

¢ Q2ASCPU-S1 *2

* Q2ASHCPU *2

e Q2ASHCPU-S1 *2

® Q2ACPU *2

¢ Q2ACPU-S1 *2

e Q3ACPU *2

* Q4ACPU *2

e Q4ARCPU *2

*1 MODBUS is a registered trade mark of MODICON INC.

*2 As for the QnACPU, the range of can the access of the device is as follows.

QnA CPU

Range which can be access

Q2ASCPU, Q2ASHCPU
Q2ACPU

Range of A2ACPU

Q2ASCPU-S1, Q2ASHCPU-S1
Q2ACPU-S1

Range of A2ACPU-S1

Q3ACPU, Q4ACPU
Q4ARCPU

Range of ASACPU




2. CHARACTERISTICS

2. CHARACTERISTICS

The characteristics that allow these modules to support data communication
in conformance with the MODBUS protocol are listed below.

(1) A single computer serving as the master station and up to 32 slave
stations - each allocated an address within the range 1 to 99 - can be
arranged in a serial circuit (common circuit), and communication
conducted in an enquiry/response format in which processing can only
be initiated by the master station, or a broadcast communication/no
response format.

However, C24-82 modules can only operate as slave stations (they
cannot be master stations).

(2) The modules support the MODBUS standard functions corresponding
to function codes 1 to 21 in the MODBUS protocol, and - as an optional
function - the computer link function, which is not supported as a
MODBUS standard function.

(8) Two transmission modes can be selected: ASCIl or RTU (binary).
ASCII/RTU data codes are used for data communication between the
master station and C24-S2 modules, but onty RTU codes are used for
communication between a C24-S2 and the PC CPU.

Accordingly, PC CPU data processing is performed on RTU code data.

MODBUS
PC CPU C24-82 master station

RTU ASCII / RTU

(4) The AJ71UC24-32 has one channel for a serial transmission port com-
patible with RS-232C and one for a serial transmission port compatible
with RS-422/485: for each of these channels, a 1:1 or 1:n system can
be configured between the master station and slave stations. By making
a main channel setting, RS-232C and RS-422/485 communications can
be used in conjunction.

The A1SJ71UC24-R2-S2 supports only one serial transmission port,
compatible with RS-232C, allowing a 1:1 system to be configured be-
tween the master station and a slave stastion.

The A18J71UC24-R4-S2 supports only one serial transmission port,
compatible with RS-422/485, allowing a 1:1 or 1:n system to be config-
ured between the master station and slave station.

(5) In the half-duplex communication transmission mode, a maximum
transmission speed of 19.2 Kbps can be set.



3. SYSTEM CONFIGURATION

3. SYSTEM CONFIGURATION

3.1 Overall Configuration

(1) AJ71UC24-82

. PC CPU

MODBUS master station Model : See “applicable CPUs"
MODBUS interface module maig ?.ase ulr_';lé
Model : AJ71UC24-S2 ocet: ’22?15

Extension cable
Model : AC[ ][ 1B

Extension base unit
Model : A5{ |B
A6l B




3. SYSTEM CONFIGURATION

(2) A1SJ71UC24-R2-S2
A1SJ71UC24-R4-S2

. PC CPU
MODBUS master station Model : See "applicable CPUs"
MODBUS interface module . .
Model : A1SJ71UC24-R2-52 M b s
A1SJ71UC24-R4-52 oael - [l

Extension cable
Model : A1SC[ ][ 1B

Extension base unit
Model : A185[ 1B(S1)
A1S6[ |B(S1)




3. SYSTEM CONFIGURATION

3.2 Computer Link System Configuration
(1) Master station and slave station in 1:1 ratio
MODBUS master
station
7 RS-232C or RS-422/485 interface

(Mode: 0/1) if an RS-232C cable is used:

Max. cable length = 15m
PW | CPU If an RS-422/485 cable is used:
Max. cable length = 500m
[j/
C24-82

(2) Master station and slave station in 1:n ratio

RS-232C interface RS-422/485 interface

TN

MODBUS master Other maker's slave Other maker's slave
station station station

/ RS-232C cable

(Mode: 2) / (Mode: 1) (Mode: 1)
PW | CPU PW | CPU PW | CPU

C [
1 ; IE

/

C24-S2 L/><
RS-422/485 interface

RS-422/485 cable

Maximum of 32 stations connected to RS-422/485

RS-422/485 interface
. \ Other maker’s slave
MODBUS master station \Wjﬂon

(Mode: 1x (Mode: 1)
PW | CPU PW | CPU PW | CPU o
)

i i
: L
o2t-2 ———

| RS-422/485 interface RS-422/485 cable

Maximum of 32 stations connected to RS-422/485



4. SPECIFICATIONS

4. SPECIFICATIONS

41 General Specifications

Item Specifications
Operating ambient °
temperature 01085°C
Storage ambient . °
temperature 201075°C
Operating ambient o .
humidity 10 to 90 % RH, no dewing
Storage ambient o .
humidity 10 to 90 % RH, no dewing
Frequency Acceleration Amplitude Sweep Count
Vibration Conforms to
resistance JIS C 0911 10 to 57 Hz E— 0.075 mm 10times
57to 150 Hz | 9.8m/s® ——— | "1 octave/minute)
Shock resistance Conforms to JIS C 0911 (147 m/s? x 3 times in 3 directions)
Noise resistance By noise simulator, 1500 V.P.P. noise voitage, 1 1 sec noise width, and 25 to 60 Hz noise frequency
onilttl';lzt:nding 500 VAC for one minute between all DC terminals together and the ground
Insulation 5MQ or greater measured with 500 VDC insulation resistance tester between all DC terminals together
resistance and ground
Operating :
environment No corrosive gases or dust
Cooling method Self-cooling

(1) One octave (marked * above) indicates a change from the initial frequency to double or
half that frequency. For example, all of the following are one octave changes: 10 Hz to
20 Hz, 20 Hz to 40 Hz, 40 Hz to 20 Hz, and 20 Hz to 10 Hz.

(2) The noise resistance and withstanding voltage values were obtained with the RS-232C
and RS-422 interfaces not connected.

(8) JIS: Japanese Industrial Standards.



4. SPECIFICATIONS

4.2 Transmission Specifications

Item Specification
RS-232C
Interface
RS-422/485
Transmission mode Half-duplex
Synchronous mode Start-stop synchronization

300, 600, 1200, 2400, 4800, 9600, 19200 BPS

Transmission speed (selectable by switch)

Transmission mode ASCIl mode | RTU mode
Start bit 1
Data bits 7 ‘ 8
Motor type
Parity bit 1 or none * 3 | Depends
- on the
Stop bit lor2 selection
Parity check (odd/even) / No parity check
Error detection ty ( ) parity

LRC CRC

At sequence program END processing, processing for one request is performed. In other words,
the access cycle is one scan time.

Access cycle

DTR/DSR (ER/DR) control None
DC1/DC3, DC2/DC4 control None
Circuit configuration 1:1,1:n
(external device: PC CPU) *1

RS-232C: 15 m maximum
Transmission distance

RS-422/485: Total extension of 500 m maximum

AJ71UC24-S2: 1.4 A
Current consumption (5 VDC) A18J71UC24-R2-82: 0.
A1SJ71UC24-R4-82: 0.

Number of occupied I/O points ?éz

1A
1A

AJ71UC24-82: 0.63 (1.39)
Weight kg (Ib) A1SJ71UC24-R2-S2: 0.22 (0.49)
A1SJ71UC24-R4-52: 0.25 (0.55)

*1  The maximum value for n is 32.

*2  When making the parameter I/O allocations, the module is set as "special function
module, 32 points”. (F32)

*3 Horizontal parity
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4.2.1 Message frame configuration

The MODBUS protocol has two transmission modes - the ASCIl mode and
the RTU mode - but in general, with regard to the interpretation of fields within
messages, there is no difference between the ASCIl mode and the RTU
mode. The main differences between these two modes are the method for
the error check performed on messages, and the fact that the ASC!l mode
allows the use of about twice the number of characters that can be used in
the RTU mode.

4.2,.1.1 Frame configuration in the ASCIl mode

In the frame configuration for the ASCII transmission mode, a single colon is
used to indicate the start of a frame, and carriage return (CR) and line feed
(LF) characters are used to indicate the end of a frame. The line feed
character also serves as the synchronization character, indicating the trans-
mitting station (source station) is ready to receive a response immediately.

BEG OF ERROR READY TO

FRAME | ADDRESS | FUNCTION |  DATA cneck | EOF | REc REsP
2-CHAR | 2-CHAR | Nx2-CHAR | 2-CHAR R LE
16-BITS | 16-BITS | Nx16-BITS | 16-BITS

4.2.1.2 Frame configuration in the RTU (Remote Terminal Unit) mode

In the RTU transmission mode, frame synchronization can be maintained by
simulating simultaneous messages. The receiving equipment monitors the
time lapse between character receptions and if the time taken to receive 3.5
characters elapses without a new character being received or the frame
completed, the frame is flushed and the next byte to be received is taken as
an address. See the diagram below.

ERROR
T1T2T3 ADDRESS FUNCTION DATA CHECK T1T273
8-BITS 8-BITS Nx8-BITS 16-BITS

Frame —l Frame J

' f
'

[
— -g——
[

The time interval between frames is
greater than 3.5 times the time taken
to receive a character.

The time interval between characters
is less than 3.5 times the time taken
to receive a character.
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4.2.1.3 Address field

The address field starts immediately after the start of the frame and com-
prises 8 bits in the RTU mode or 16 bits in the ASCIHl mode. These bits
indicate the slave device addresses allocated by the user in order to receive
messages sent from the master station connected to the slave.

Each slave station must be allocated a unique address. Then, only the slave
whose address is specified will respond to an enquiry that includes its
address. When the slave sends a response, the slave address notifies the
master station which slave is communicating with it.

Address "0" is used for broadcast messages. All the slaves interpret this
address as an instruction to read the message. However, they do not interpret
it as an instruction to send a response.

4.2.1.4 Function field

The function code field informs the slave whose address is specified which
function it is to execute. MODBUS function codes are specifically designed
for communication with PCs in MODBUS industrial communication systems.
The most significant bit in this field is set by the slave to indicate that a
response other than a normal response (i.e. “NAK") is being transmitted to
the master station. The function codes and their meanings are indicated
‘below.

Code Meaning Remarks
0to 21 MODBUS function codes supported by 184/384, 484, & 584 controllers. For details,
see chapter 6.
Reserved for expansion
221064 functions.
65 to 72 Reserved for user functions’ Reserved for customized functions; may not be

usable with some future MODICON products

7310 119 Abnormal function codes

120 to 127 Reserved Reserved for internal use

128 to 255 Reserved Reserved for NAK use

4.2.1.5 Data field

The data field contains either information required by a slave to execute a
specific function, or data accumulated by a slave as a response to an enquiry.
This information can include values, address references, or ranges. For
example, assuming the function code informs the slave of a latched register
reading, the data field could indicate which register the reading starts from
and how many registers are read. The address settings and data information
will differ according to the type and capacity of the PC associated with the
slave.

4.2.1.6 Error check field

This field enables the master station and slave stations to detect errors in
the transmission of messages. Sometimes, due to electrical noise or other
forms of interference, there is a possibility that data may be changed siightly
while being transmitted from one device to another. Error detection guaran-
tees that the slave or master will not react to a message that has changed
during transmission.

This field increases the safety and efficiency of MODBUS systems.

The error check field uses a longitudinal redundancy check (LRC) in the
ASCII mode, and the CRC-16 check in the RTU mode.
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(1) CRC (Cyclic Redundancy Check) error check procedure

The CRC-16 error check procedure is executed in the manner de-
scribed below.

The message (the data bits only: the start/stop bits and optional par-
ity bit are excluded) is interpreted as a single continuous binary value
with the most significant bit (MSB) transmitted first. The message is
shifted 16 bits to the left by x16 processing, and then divided by the
binary value X184 x5+ X2 + 1 (expressed as 11000000000000101).
The integral quotient value is ignored, and the 16-bit remainder (in or-
der to except cases in which a value comprising only zeros is re-
ceived as the message, all zeros are initialized to "1" at the start of
the check) is added to the message as two CRC check bytes (the
MSB is first).

The resulting message including the CRC check bytes is divided by
the same polynomial (X16 + X1 X%+ 1) at the receiving device, and
if there is no error the remainder is "0". (The CRC value is calculated
again at the receiving device and the transferred CRC value com-
pared with this recalculated value).

All calculations are performed as non-equivalence operations (with
no carrying over).

The device used for serial conversion of the data for transmission
sends the data with the stipulated LSBs, i.e., the rightmost bits of
each character, first. The first bit transmitted during generation of the
CRC is defined as the MSB of the multiplicand. For the sake of con-
venience, and since no carry-over is performed in the operation, the
MSB is assumed to be at the right during caiculation of the CRC.
Since the MSB of the polynomial only influences the quotient and has
no effect on the remainder, it is excluded. This gives 1010 0000 0000
0001 (A0OO1H in hexadecimal).

Note that reversal of the order of bits has no effect whatever on the
interpretation or the order of character bits outside the computer
used to calculate the CRC value.

<<Procedure for generating the CRC-16 check bytes>>

1) Load a 16-bit register whose bits are all "1".

2) In order to receive a result in the 16-bit register, execute an
exclusive logical sum operation on the higher byte of the 16-bit
register and the first byte of the data.

3) Shift the 16-bit register one bit to the right.

4a) If the bit (flag) shifted to the right is “1", the polynomial 1010
0000 0000 0001 is generated in a 16-bit register and an exclusive
logical sum operation performed.

4b) If the3bit shifted to the right is "0", the operation returns to
step 3.

5) Eigr;]t shifts are performed, with steps 3 and 4 executed after
each.

6) An exclusive logical sum operation is executed on the next 8 bits
in the 16-bit register.

7) Steps 3 to 6 are repeated until all the bytes of the message have
been subjected to an exclusive logical sum operation and shifted
to the right eight times.

8) The contents of the 16-bit register are the 2-byte CRC error
check, and the message of the MSB is appended at the beginning.
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CRC-16 error check example .... Status request to slave No.2 (address 2, function7)

CRC Error Check Procedure 16-Bit Register (MSB) Flag
(Remainder initialized at start of check) 1111 1111 1111 1111
02H (address) 0000 0000
Exclusive logical sum 1111 1111 1111 1101
Shift 1 ’ 0111 ' 1111 1111 1110 1
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1101 1111 1111 1111
Shift 2 0110 1111 1111 1111 1
Polynomial 1010 o000 0000 0001
Exclusive logical sum 1100 1111 1111 1110
Shift 3 0110 0111 1111 1111 0
Shift 4 0011 0011 1111 1111
Polynomial 1010 0000 0000 ) 0001
Exclusive logical sum 1001 0011 1111 1110
Shift 5 0100 1001 1111 1111 0
Shift 6 0010 0100 1111 1111
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1000 0100 1111 1110
Shift 7 0100 0010 0111 1111 0
Shift 8 0010 0001 0011 1111
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1000 0001 0011 1110
07H (function) 0000 0111
Exclusive logical sum ' " 1000 0001 0011 1001
Shift1 0100 0000 1001 1100 1
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1110 0000 1001 1101
Shift 2 0111 0000 0100 1110 1
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1101 0000 0100 1111
Shift 3 0110 1000 0010 0111 1
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1100 1000 0010 0110
Shift 4 0110 0100 0001 0011 0
Shift 5 0011 06010 0000 1001 1
Polynomial 1010 0000 0000 0001
Exclusive logical sum 1001 0010 0000 1000
Shift 6 0100 1001 0000 0100
Shift 7 0010 o100 1000 0010
Shift 8 0001 ooto 0100 0001
CRC check byte 12H 41H

<<Message format>>

Address Function CRC error check field
(02H) code (07H) (41H) (12H)
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(2) LRC (Longitudinal Redundancy Check) error check procedure

The error check procedure used in the ASCIl mode is LRC.

This error check uses an 8-bit binary value which is sent expressed
as two ASCIl hexadecimal characters.

In the error check, the hexadecimal values are converted to binary,
the binary characters are added with no carry over, and the comple-
ment of 2 is generated as the result.

At the receiving side, the LRC value is calculated again and
compared with the sent LRC value.

Colons, CR and LF codes, and all embedded non-ASCl| characters
are ignored in the calculation of the LRC value.

LRC error check example....Reading a coil (address 2, function 1) to
slave station 2

LRC Error Check Procedure on Transmission

Address 02 0000 0010
Function 01 0000 0001
Start address (H) 00 0000 0000
Start address (L) 00 0000 0000
Number of points read (H) 00 0000 0000
Number of points read (L) 08 +0000 1000
Result of addition 0B 0000 1011
Complement of 1 F4 1111 0100

+1 1
Complement of 2 F5 1111 0101
Error Check F5 F 5

LRC Error Check Procedure on Reception
Address 02 0000 0010
Function 01 0000 0001
Start address (H) 00 0000 0000
Start address (L) oo 0000 0000
Number of points read (H) 00 0000 0000
Number of points read (L) 08 0000 1000
Error Check F5 +1111 0101
Total 00 0000 0000
<<Message format>>
Tt eeH (01H) (00H) (00H) (00H) (08H) (F5H) "CR" "LF*
3AH | 30H | 32H | 30H | 31H | 30H | 30H | 30H | 30H | 30H | 30H | 30H | 38H | 46H | 35H |  oDH 0AH
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MELSEC-A
4.3 Connector and Terminal Block Specifications
(1-1) RS-232C connector specifications (25-pin)
Pin No. Signal Code Signal Name Signal Direction
1 FG Frame ground
2 |sp@axpy Send data _—
1@ 3 RD (RXD) Receive data —
14 O 4 RS (RTS) Request to send _
2@ 5 | CS(CTS) Clear to send I
15 O
3@ 6 DSR (DR) Data set ready _—
16 O 7 SG Signal ground _—
4 8 CD Carrier detected —_—
17 O
5@ 9 NC
18 O 10 NC
6@ 11 | NC
19 O c
7@ 12 N
200 13 NC
8@ 14 NC
21 O
90 15 NC
22 O 16 NC
10 O 17 NC
23 O 18 NC
11 0
24 O 19 [N ‘
12 O 20 DTR (ER) Data terminal ready -
25 O 21 NC
130 22 NC
23 NC
24 NC
25 NC

(1-2) RS-232C connector specifications (9-pin)

Pin No. Signal Code Signal Name Signal Direction
r\ 1 CD Carrier detected
1e e 2 | RD (RXD) Receive data -
> @ 3 SD (TXD) Send data —_
70 4 | DTR (ER) Data terminal ready R
3e g e 5 SG Signal ground P
Y 6 DSR (DR) Data set ready -—
80 7 RS (RTS) Request to send S,
5 8 CS (CTS) Clear to send —
L/ 9 NC
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SDA

sDB

RDA

RDB

(2) RS-422/485 terminal box specifications

CICICIO,

00|00

SG

FG

NC

MELSEC-A

Signal Code Signal Name Signal Direction

SDA Send data (+)

SDB Send data (-) S
RDA Receive data (+) _—
RDB Receive data (-) _—

SG Signal ground _—

FG Frame ground —

NC
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4.4 External Wiring

(1) Master station and slave station connected in 1:1 ratio
(1-1) Connection of MODBUS master station and C24-S2 via RS-232C
» Connection to a device that can switch the CD signat ON

C24-82 Side Cable Connections and Signal M%?aBﬁL:,?, '\é'fds;e'
Directions

Signal Name Signal Name
FG FG
SD (TXD) SD (TXD)
RD (RXD) >< RD (RXD)
RS RS
CS (CTS) CS (CTS)
DSR (DR) DSR (DR)
SG SG
cD \ cD
DTR (ER) DTR (ER)

¢ Connection to a device that cannot switch the CD signal ON

MODBUS Master

C24-52 Side Cable Connections and Signal Station Side
Directions
Signal Name Signal Name
FG FG
SD (TXD) 8D (TXD)
RD (RXD) RD (RXD)
RS RS
CS (CTS) E CS (CTS)
DSR (DR) ~ DSR (DR)
SG SG
CD CD
DTR (ER) DTR (ER)
(1-2) Connection of MODBUS master station and C24-S2 via
RS-422/485
C24-525ide | Gable Connections and | Station Side. | signal Function
Signal Directions
Signal Name : Signal Name
SDA -- RDA Receive data
SDB >< _____ >< RDB Receive data
RDA - SDA Send data
RDB >< - >< SDB Send data
RSA Request to send
RSB Request to send
r CSA Clear to send
[__ CSB Clear to send
SG e e e e - SG Signal ground
FG Lo S - FG Frame ground

4-10
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MELSEC-A
(2) Master station and slave stations connected in 1:n ratio
(2-1) Communication through 4 cables
. Other maker's
Master station RS.422 Slave station
T SDA
— SD - SDB
RS-232C ' RDA
— RD RDB ——
SG
Tl
C24-S2 C24-S2 FG C24-S2
SD - SD sD
RD — RD RD
RS-422
SDA SDA - SDA
SDB SDB — : SDB
RDA RDA . ' RDA
RDB r RDB ‘ RDB
SG — SG - SG
FG T~ re T Fa
Master station
SDA
SDB
RDA
RDB —
SG -
FG C24-S2 c24-82 C24-82
SD Sb sD
RD RD RD
RS-422 RS-422
SDA ——— SDA - SDA
SDB ——— sDB - sDB
RDA ~—— RDA — : RDA
’ RDB ——— RDB — RDB
; SG — SG . SG
. Fa T~ FG T~ FG

4-11
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MELSEC-A
(2-2) Communication through 2 cables
Other maker's
Master station RS-422 slave station
— SDA
— 8D —— SDB\W
RS-232C Lo RDAaJ
L RD c ) RDB
~———1SG —*
e
C24-S2 C24-82 Fa C24-82
sp sD SD
RD RD RD
RS-422 RS:422
SDA\W — SDA—H - SDA
SDB — SDB —————1-SDB
RDAfﬁ ST RDAﬁJ _ S RDA
RDB Co RDB C RDB
SG — SG —— SG
EG 1 FG T rFG
Master station
SDA
sDB
RDAaJ
RDB
SG —h
FG C24-S2 C24-S2 C24-S2
SD ) SD
RD RD RD
RS-422 RS-422 RS-422
- . SDA\ﬁ . - SDA\W - : SDA
— 1 SDB — 1 SDB — SDB
SR RDAﬁ) Lo RDAaJ S RDA
© ' . | RDB © ' . | RDB L RDB
. 1 sG ‘ 1 sG ‘ . SG
T T~ FG T TTFG T -FG

4-12
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————————————— \|ELS E C-A
5. HANDLING
5.1 External Views

(1) AJ71UC24-S2
AJ71UC24-S2

RUNe o©2-C/N
2-SDo ©2-P/S
2-RDo ©2—-PRO

©2-S0
2-Nevo 04-C/N [y
2-aCKo o4—p/5 [
2-NAKo o4—PRo IEI
—NEU ©4--SI0 .
HCEKS ———— Indicator LEDs
L3 Rl (See Section 5.2 )
4—RDC OM.DM
oM.D.L
©B0
oB1
oB2 ]

Mode setting switch

MODE
(See Section 5.3)
STATION NO. / W ]
e Station number setting
X1 @ switches (See Section 5.4)
sw rg o ]
-
HE=
= Transmission specification
18[Cm setting switches
21I. (See Section 5.5)
22(C .
23
241"
— |
®
RS 239-C RS-232C connector
(See Section 4.3)
(=)
RS-422
RS—-485
©,
SDA @ @ <«
w8 || D ONE ———RS-422/485 terminal block
roa || (D) (See Section 4.3)
@ | i
ros || (H) 5
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(2) A1SJ71UC24-R2-S2

(" A1SJ71UC24-R2-S2

RUN Jmi NEL
SD ACK3
R0 ==l NAKT

CPU | C/IND

= pP/s=3
= PRO3
O sioQ
(-} ca
— | SW . o’vﬁc 05;\
ol ) (= @ 3
04 \@ ~
CD | Cooret
- o oIl =8| | mope
Transmission specification orlll =R
setting switches osll| o
i os|li C
(See Section 5.5) vol|| 1
"l
12|l o
- ¥ —
RS-232C

o0

o

RS-232C connector ——— o4
(See Section 4.3) o
%6

\A1 S§J71UC24-R2-S2

MELSEC-A

Indicator LEDs
(See Section 5.2)

Mode setting switch
{See Section 5.3)



5. HANDLING

(3) A1SJ71UC24-R4-S2

Transmission specification
setting switches
{(See Section 5.5)

RS-422/485 terminal block
(See Section 4.3)

(" A1SJ71UC24-R4-S2 )

RUN [} NEU CJSCAN
] ACKCISET E.
RD | NAK ZJ SCAN E.

CPU | C/NEISIOE.
OMp P/
- PRO I ST.DWN
= sio=2
= CoM EIMD/L

STATION NO.
18

-]
5o

X10

.
Oz
450
x
X

MODE

Jogonoae]eges)

2o
189
h@"@
b2 Kol
@105

<

SDA

SG

SDB

FG

RDA

NC

RDB

£l [e) el S

IEElzll]

RS-422/485

\A1 S§J71UC24-R4-52

MELSEC-A

Indicator LEDs
(See Section 5.2)

Station number setting
switches
(See Section 5.4)

Mode setting switch
(See Section 5.3)
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5.2 Indicator LEDs

The indicator LEDs on the upper part of the front face of the C24-S2 indicate
operation statuses, link transmission and reception statuses, and error
details. The meanings of the ON and OFF states differ according to the LED.

(1) AJ71UC24-S2

L0 | LED Meaning of LED Display LED ON LED OFF Initial Status
0 RUN Normal run Normal Error ON
1 2-SD RS-232C transmitting Flashes during data transmission
2 2-RD RS-232C receiving Flashes during data reception
3 Not used
4 | 2-NEU | Not used
5 2-ACK | R8-232C ACK After sending ACK After sending NAK
6 | 2-NAK | RS-232C NAK After sending NAK After sending ACK
7 4-NEU | Not used
8 | 4-ACK | RS-422/485 ACK After sending ACK After sending NAK
9 | 4-NAK | RS-422/485 NAK After sending NAK After sending ACK
10 | 4-SD RS-422/485 transmission status Flashes during data transmission
11 | 4-RD RS-422/485 received data status Flashes during data reception
12 OFF
13 | Not used
14
15
17 | 2-P/S | RS-232C parity, CRC/LRC error Parity CRC/LLRC error
18 | 2-PRO | RS-232C protocol error SI%ET;";?;O”S
19 | 2-S10 | RS-232C SIO error Overrun, framing error Normal
20 | 4-C/N ?:;Lrjguc::i;%§§§/485 and PC CPU *

21 | 4-P/S | RS-422/485 parity, CRC/LRC error Parity, CRC/LRC error

22 | 4-PRO | RS-422/485 protocol error g%r;wo?;n‘;cr:ra;lons

23 | 4-SIO | RS-422/485 SIO error Overrun, framing error

24 | Not used

25 | G| commumcatons win po cru Do st it on
26 | COM

27 | M.D.M | Notused OFF
28 | M.L.M
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INEOD LED Meaning of LED Display Status of LED Initl:lLSEtgtus
Baud rate (BPS) 300 600 | 1200 | 2400 | 4800 | 9600 | 19200
29 BO OFF | ON | OFF | ON | OFF | ON | OFF *
30 | B1 | Baudrafestatus OFF | OFF | ON | ON | OFF | OFF | ON
31 B2 ' OFF | OFF | OFF | OFF | ON ON ON
*1 Illegal access attempted from the C24-S2 while the PC CPU is in theRUN status
(e.g., writing while the program is being run).
Alternatively, access to the PC CPU is not normal,
*2 Depends on the settings of the transmission specification setting switches
(see Section 5.5).
(2) A1SJ71UC24-R2-S2
A18J71UC24-R4-52
LD | Lep Meaning of LED Display LED ON LED OFF Initial Status
o. LED
0 | RUN Normal run Normal Error ON
1 SD Transmitting Flashes during data transmission OFF
2 RD Receiving Flashes during data reception
3 CPU Communications with PC CPU Flashes during communications with PC CPU ON
4 | MD | Notused
5
6 | Notused
7
8 NEU Not used
9 | ACK ACK After sending ACK After sending ACK OFF
10 | NAK NAK After sending NAK After sending NAK
11 | C/N Result of PC CPU communications *{
12 | P/s | Parity, CRC/LRC error :frgtry error, CRC/LRC
Normal
13 | PRO Protocol efror grc;;\:munication protocol
14 | SIO SIO error Overrun, framing error
15 | COM Not used

*1 lllegal access attempted from the C24-S2 while the PC CPU is in the RUN status (e.g.,
writing while the program is being run}.
Alternatively, access to the PC CPU is not normal.
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5.3 Mode Setting Switch

Used to select the connector used for communication in conformance with
the MODBUS protocol.

Mode Setting Setting Datails

Switch Number RS-232C Side RS-422/485 Side
0 *1 MODBUS protocol Unusable
1 *2 Unusable MODBUS protocol
2 *3 MODBUS protocol —T MODBUS protocol
3
4
5
6

Unusable

7
8
9
A
B
C Unusable
b Unusable
E
F For self-loopback test

*1 Used when only RS-232C is connected to the master station(1:1).

*2  Used when only RS-422/485 is connected to the master station.
The data sent by the master station is received by the C24-S2
specified in the message.

*3  Mode used when both the RS-232C and RS-422/485 interfaces are
used in conjunction. The data sent by the master station is received
by the C24-52 specified in the message.

Note:
e The transmission specifications for RS-232C and RS422/485 are the same.
e If using both RS-232C and RS422/485 modes, but not simultaneously, set "0 or 1".

e |f the mode is set to "2" and there is an interface to which no external device is
connected, noise will enter the system from that interface and normal operation will
not be possible. To solve this problem,set “0 or 1",

e Example settings for each system configuration are given in Section 3.2
e When using an A1SJ71UC24-R2-S2, modes "1" and "2" cannot be used.

e When using an A1SJ71UC24-R4-S2, modes 0" and "2" cannot be used.

5.4 Station Number Setting Switch

A station number is a number set for a C24-S2 module so that, when
performing data link operations using C24-S2 modules, the C24-S2 module
that the MODBUS master station is to communicate with can be set.
Set station numbers in the range 1 to 99, ensuring that no number is

duplicated in the system.
Note that, since the A18J71UC24-R2-S2 has no station number setting

switch, all received data is assumed to be destined for it.
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5.5 Transmission Specification Setting Switches

These switches are used to set the transmission specifications, main
channel, terminal resistors, etc.

(1) AJ71UC24-82

Switch Setting Item Switch Position Remarks
ON OFF
. . g ) Only valid when
SW11 | Main channel setting _— RS-232C (fixed) mode "2" set
SW12 | Transmission made setting RTU (8 bits) ASCII (7 bits)
Baud rate 300 | 600 | 1200 | 2400 | 4800 | 9600 [ 19200 |V01S2
SW13 OFF | ON | OFF | ON | OFF | ON | OFF | ON
Transmission speed settin
Swi4 P 9 OFF | OFF | ON | oN | oFF |oFF | oN | oN
SW15 OFF { OFF | OFF | OFF | ON | ON ON ON
Parity bit present/absent
SW16 setting Present Absent
SW17 | Even/odd parity setting Even Odd
SW18 | Stop bit setting 2 stop bits 1 stop bit
Sw21 | Notused _
Write during RUN .
Sw22 enabled/disabled Enabled Disabled
SwW23 | Not used (fixed) _
SW24 | Not used N R
(2) A1SJ71UC24-R2-S2
A1SJ71UC24-R4-S2
Switch Position
Switch Setting Item Witeh Tositio Remarks
ON OFF
SWo01 | Not used -
SWo02 | Not used (fixed) _
SWo03 | Notused _ _
Write during RUN .
Swo4 enabled/disabled setting Enabled Disabled
Baud rate 300 | 600 (1200 2400 | 4800 | 9600 |19200 Ug}‘:a
SW05 OFF| ON |OFF| ON | OFF | ON | OFF | ON
Transmission speed settin
SWos P 9 OFF |OFF{ ON ON OFF | OFF ON ON
SWo07
OFF |OFF | OFF | OFF ON ON ON ON
SWO08 | Transmission mode setting RTU(8 bits) ASCII(7 bits)
SWO09 | Parity bit present/absent setting | Present Absent
SW10 | Even/odd parity setting Even Odd
SW11 | Stop bit setting 2 stop bits 1 stop bit
SWi2 | Notused I ——
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5.5.1 Main channel setting

The main channel set with SW11 of the DIP switches indicates the
connector (interface) to which the MODBUS master station is connected.The
main channel setting is fixed as RS-232C (SW11: OFF). Note that the main
channel setting is only valid when the mode setting switch is set to "2".

The flow of data in accordance with the main channel setting is such that data
received through the main channel is automatically transmitted through the
sub-channel and data received through the sub-channel is automatically
transmitted through the main channel.

When a processing request is made from another station to the host station,
only data received through the main channel is regarded as valid, and the
C24-S2 executes the requested processing and transmits the processing
result through the main channel.

B RS-232C

- Data flow

— RS-422/485

PC CPU C24-82

Situation when the main channel is RS-232C
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5.5.2 Terminal resistor connections

For connections via the BRS-422/485 interface, connect a terminal resistor to
both ends of the connected stations.
A connection example is shown below.

MODBUS
Master Station System Configuration Example

/ Slave Station Ratio

11 ‘ ~——— RS-422/485

Other maker's slave
station

‘ C-24-82 ‘ C-24-82 }:1

Master station | Rg.032C  RS-422/485

RS-422/485

Terminal resistor must be set

[ Terminal resistor not required
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6. SPECIFICATIONS FOR INTERFACE WITH THE PC CPU
6.1 1/0 Signals for the PC CPU

(1) Input signals (C24-S2—PC CPU)
The input signals occupy the 16 points from Xn0 to XnF: all of these are

switched ON and OFF by the C24-S2,

I"p‘:;IS'g' Signal Name Details Remarks
RS-232C Comes ON when there is a parity error,
Xn0 S communication protocol error, etc.at the *1
communication error RS-235G side.
. Comes ON when there is a parity etror,
Xn1 ?osm‘:ri%‘ilfaﬁi on error communication protocol error, etc., at the *2
RS-422/485 side.
Xn2 to Xnb Unusable .
. Comes ON when the C24-S2 is ready after
Xn7 Ready signal the PC CPU has started up.
Comes ON when there is an error in the
Xn8 Parameter error device aliocation parameters
Xn9 to XnC Unusable
XnD Watchdog timer Comes ON when a C24-S2 watchdog timer
error error occurs.
XnE, XnF Unusable

*1 Cannot be used with A1SJ71UC24-R4-82

*2 Cannot be used with A1SJ71UC24-R2-52

(2) Output signals (PC CPU—C24-S2)
The output signals occupy the 16 points from Y (n+1)0 to Y (n+1) F: all of

these are switched ON and OFF by the sequence program.

|np1r1‘th|g- Signal Name Details Remarks
RS-232C .
e Requests switching OFF of LED for N

Y10 communication communication error at the RS-232C side 1
error cancel
RS-422/485 Requests switching OFF of LED for

Y (n+1) 1 communication communication error at the RS-422/485 *2
error cance! side

Y (n+1) 2 t0

Y (1) 6 Unusable

Y (1) 7 Parameter change Requests a change in the device allocation

¢ request parameters
Y (n+1) 8 to
Y (1) F Unusable

*1 Cannot be used with A1SJ71UC24-R4-S2
*2 Cannot be used with A18J71UC24-R2-52
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6.2 Buffer Memory

The buffer memory is a memory area of the C24-82 used to store the control
information etc. required for data exchanges between the MODBUS master
station and PC CPU.

The buffer memory is configured with 16 bits per address.

Address Buffer Memory Address Name Default Value
OH Mode setting status storage area *1
1H Station number setting status storage area *4 *2
2H RS-232C error response code storage area *3 0
3H RS-232C error detail code storage area *3 0
4H RS-422/485 error response code storage area *4 0
5H RS-422/485 detail response code storage area *4 0
6H RS-232C error LED display status storage area *3 0
7H RS-422/485 error LED display status storage area *4 0
8H RS-232C error LED OFF request storage area *3 0
9H RS-422/485 error LED OFF request storage area *4 0
AH Error status read device No. Device code *5 0CH (12)
BH storage area Device No. *5 0
CH Cohp;i:gnealr(fatar::gisc;ns t(g;rrgmng?er;ink function) function code 46H (70)
D to FH Vacant area 0
10H
to Allocation for window for coils *6 *5
23H
24H to 2FH | Vacantarea 0
30H
to Allocation for window for latch registers *6 *5
43H
44H
to User area 0
DEFH
DFO to DFFH | Unusable 0
*1  The value set with the mode setting switch is stored.
*2  The value set with the station number setting switches is stored.
*3 Cannot be used with A1SJ71UC24-R4-S2
*4  Cannot be used with A1S8J71UC24-R2-S2
*5 See Section 6.4.
*6 Valid when using MODBUS standard functions
Note:

e The area comprising addresses 44H to DEFH can be used as required by the user. It
is the area used to execute data exchanges using the buffer memory read and write
commands (optional function).
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6.3 Reading Transmission Error Information

This section describes the error information and error LED ON/OFF statuses
stored in the buffer memory, and the method for switching off LEDs that are
ON.

6.3.1 Reading error LED display statuses

The error LED ON/OFF statuses are stored in addresses 6/7H of the buffer
memory as shown below.

(1) RS-232C
b15 b14 b4 b3 b2 b1 bO
&M | | o : 0 ‘ I ‘ ‘ ‘ l:1(ON) : Lit..... Indicates an error
° O(OFF) : Unlit..Indicates no error

2-C/N (LED No. 16)

Error response exists (see Section 6.3.3) ———————— 2-P/S(LED No. 17)
2-PRO (LED No. 18)

2-SI0 (LED No. 19)

(2) RS-422/485

b15 bi4 b4 b3 b2 b1 boO
1(ON) : Lit.....Indicates an error
0
7H r | o 0 \ l I | | [O(OFF) : Unlit.. Indicates no error
4-C/N (LED No. 20/ 11)
Error response exists (see Section 6.3.3) —————— 4-P/S(LED No.21/12)
4-PRO (LED No. 22/ 13)

4-SI0 (LED No. 23/ 14)
6.3.2 Error LED OFF request

When an error LED comes ON, it will remain ON even after the status has
returned to normal.

However, an error LED that is ON can be switched OFF by writing a “1" to
the corresponding bit in the OFF request area (address 8/9H) of the butfer
memory to switch on the OFF request Y (Y (n+1) 0/ Y (n+1) 1).

(1) RS-232C
b15 b14 b4 b3 b2 b1 b0
1 : Clear request
8H r | 0 to 0 I l I ‘ l [ 0 : No processing
[ 1: OFF request 2-C /N (LED No. 16)
0: NO processing L 2-P/S(LEDNo.17)
Error response code clear 2-PRO (LED No. 18)

S , 2-S10 (LED No. 19)
(2) RS-422/485

b15 bi14 b4 b3 b2 b1 bO

oH l ‘ 5 " 5 l ‘ l ‘ ‘ [ 1 : Clear request
0 : No processing

l: 1 : OFF request 4-C /N (LED No. 20/ 11)

0: NO processing L 4P/S(LEDNo.21/12)

Error response code clear 4-PRO (LED No. 22/13)

4-810 (LED No. 23/ 14)
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6.3.3 Reading error response codes

If there is error data in an enquiry message from the MODBUS master station,
or an error occurs in communication with the PC CPU, the error response
code is stored in buffer memory address 2/4H and this error response code
is appended to the response message and returned to the MODBUS master
station.

When an error occurs, the communication error signal, X, (Xn0/Xn1) comes
ON and bit 15 of the error LED display status storage area changes to "1".
The stored error response code can be cleared by writing "1" to bit 15 of the
error LED OFF request area, causing the write OFF request signal, Y, (Y
(n+1) 0/Y (n+1) 1) to come ON.

(1) Error response code list

Error
Response Name Details
Code
1H Function code Function code cannot be confirmed.
error
oH Data address The address (reference number) in the data field cannot be
error processed by the slave.
3H g::g’: value The data value in the data field cannot be processed by the slave.
Device- . o .
4H related error Error in communication with PC CPU

In addition, error detail codes are stored at buffer memory address 3/5H.
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(2) Error detail code list

Error detail . Error detail .
code Meaning code Meaning
00H 60H Window setting error
Error No. for NAK from 61H Device designation error
CPU (larger than 9999)
2FH 62H Device code error in
window
4 ~A Device No. + device
63H . X
designation overflow
Reserved
Outside device No. +
A 64H ; o
device specification range
. Extension file register
40H Function code error 65H request made to A1CPU
41H PC number error 66H :?rlr‘];?ber of points over
42H CPU watchdog time out 67H " ON/OFF data error (other
error than 0000/FFQOH)
Y Reserved 68H Not possible during RUN
48H Number of 232C receive 69H Number of bytes error
data over limit
49H Number of .42.2 receive 6AH Extension file register
data over limit block No. error
4AH 232C receive data format
error
4BH 422 receive data format
error
A Reserved 4 A Reserved
50H CPU response data error
CPU response request
51H
code error
52H Loopback diagnosis data
error
53H Option subcode error
54H Mor_litor data not
registered
55H No subprogram capacity
Inapplicable CPU used
(when writing a sequence
56H :
or microcomputer
program)
57H Y No. error
58H Diagposis code or
function code error
’ A Reserved




6. SPECIFICATIONS FOR INTERFACE WITH THE PC CPU

6.3.4 Setting error status read device numbers

Eight specified coils read in accordance with a message incorporating
function code 07H can be assigned. The devices that can be set are Y, M,
B, F, T, and C devices only, and the head coil of eight consecutive coils is
assigned in buffer memory addresses AH (device code) and BH (device
number).

For details on coil device codes and device numbers, see Section 6.4.

6.3.5 Changing optional function (computer link function) function codes

The function code set in a message when using the optional functions can
be changed. The range of function codes that can be set is 65 to 72 and the
function code is set in buffer memory address BH.
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6.3.6 Example program for reading transmission error information

(1)

Program example

MELSEC-A

This examples assumes that the C24-S2 is loaded in slot 0 of the main base unit.

[FROMP| Ho | H6 | DO | K2 }—rH

i
—
X1

|
i

| After checking the error response

. code and details of each communi- .
+ cation error in accordance with the -
DO and D1 error LED display status
" reading results, the error LED OFF

. request is stored in D100 and D101.,

Error status of a PC CPU error
., setin MO to M7. '

-

{pMovP| Hob [D200f—

-— ToP | Ho [ HoA[D200] K2 }——

If a communication error occurs when us-
ing the RS-232C (X0) or RS-422/485 (X1)
interface, the error LED display status is
read into DO and D1.

Writing LED OFF request stored in D100,
D101. .

Cancellation of RS-232C communication
error.

Cancellation of RS-422/485 communication
error.

Device code set in D200 and device number
in D201.

Error status read device number set as MO
to M7.

(2) Communication error I/O (X/Y) ON/OFF timing

Goes OFF after
cancellation of
communication error

|

error occurs

™

Comes ON when
a communication

Comes ON when
a communication
error occurs

o

Xn0/Xn1

Y (1) 0/ Y (ne1) 1
Communication error
canceliation request ON

Note:

» |f, after an attempt is made to eliminate the cause of the communication error while
the communication error cancellation request Y is ON, the cause of the communication
error remains or the communication error occurs again, X is switched OFF, and then
back ON after checking that Y has gone OFF.
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6.4 Device Allocations

The device designations for device reading and writing during execution of
MODBUS standard functions are made in accordance with the device desig-
nation and buffer memory allocation in the enquiry message.

6.4.1 Allocation outline

The MODBUS coils or latch registers are divided into windows comprising
1000 points each, and MELSEC-A bit devices or word devices can be
allocated without restriction to each window in 1,000 point units.

MODBUS cail (10,000 points) MELSEC-A bit devices

Reference number X
Window 0 0000 to 0999 -
Window 1 1000 to 1999 - X 100 to X4E7
Window 2 2000 to 2999 - X 4E8 to X8CF
Window 3 3000 to 3999 -
Window 4 4000 to 4999
Window 5 5000 to 5999
Window 6 6000 to 6999 A . . Y
Window 7 7000 to 7999 T . - Y000 to Y3E7
Window 8 8000 to 8999 - . L
Window 9 9000 to 9999 . o ) Y200 to Y5E7

i . C (coils)
’ CO to C999

T (contacts)

TO to T999
MODBUS latch registers (10,000 points) MELSEGC-A word devices
Reference number D
Window 0 0000 to 0999 S IR IR DO to D999
Window 1 1000 to 1999 e D1000 to D1999
Window 2 2000 to 2999 e D2000 to D2999
Window 3 3000 to 3989
Window 4 4000 to 4999 v, I
Window 5 5000 to 5999 -
Window 6 6000 to 6999 v e W
Window 7 7000 to 7999 I T WOOO to W3E7
Window 8 8000 to 8999 R i
Window 9 9000 to 9999 S | W1000 to W13E7
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6.4.2

10H
11H
12H
13H

20H
21H
22H
23H

30H
31H
32H
33H

40H
41H
42H
43H

Allocation method

Window 0 device code

Window 0 head device number

Window 1 device code

Window 1 head device number

Window 8 device code

Window 8 head device number

Window 9 device code

Window 9 head device number

Window 0 device code

Window 0 head device number

Window 1 device code

Window 1 head device number

Window 8 device code

Window 8 head device number

Window 9 device code

Window 9 head device number

Note:

Allocation for windows
for coils

Allocation for windows
for latch registers

(1) Device codes

No allocation

D

Special D

w

R

T (present value)
T (contact)

T (coil)

C (present value)
C (contact)

C (coil)

X

Y

M

Special M

B

F

(2) Device numbers

D

Special D

W

R

T (present value)
T (contact)

T (coil)

C (present value)
C (contact)

C (coil)

X

Y

M

Special M

B

F

OH
1H
2H
3H
4H
5H
6H
7H
8H

" 9H

AH
BH
CH
DH
EH
FH
10H

0 to 1FFFH
0 to OOFFH
0 to 1FFFH
0 to 1FFFH
0 to 07FFH
0 to O7FFH
0 to 07FFH
0 to 03FFH
0 to 03FFH
0 to 03FFH
0 to 1FFFH
0 to 1FFFH
0 to 1FFFH
0 to OOFFH
0 to 1FFFH
0 to 00FFH

e When the power is switched ON the defauit allocations are made, but these can be
changed by switching Y(n+1) 7 ON after writing allocation data to the buffer memory.
« It only possible to set bit devices in windows for coils, and word devices in windows for

latch registers.
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6.4.3 Device.designations

MELSEC-A

Devices are designated by specifying the window to which the relevant device
is allocated and the number of devices from the head device number, in a
four- digit decimal number.

BN

g —

Example:

Relative number

Window number

To read X200 when the buffer memory window allocations are made as
indicated in the figure below, "0256" should be specified as the device
designation in the enquiry message, since X200 is the 256th allocation in

window 0.

MODBUS (10,000 points)
Reference number

Window 0 0000 to 0999
Window 1 1000 to 1999
Window 2 2000 to 2999
Window 3 3000 to 3999
Window 4 4000 to 4999
Window 5 5000 to 5999

6.4.4 Device default allocations

MELSEC-A bit devices
X
X100 to X4E7
X4E8 to X8CF

The allocations made when the power is switched on are shown below.

Coil

Latch Registers

Window 0

© o N O oA~ Ww N -

Z g < X

T (contact)
T (coil)

C (contact)
C (coil)

B

Special M

0000 to 03E7
0000 to 03E7
0000 to 0999
1000 to 1999
0000 to 0999
0000 to 0999
0000 to 0999
0000 to 0999
0000 to 03E7
0000 to 0255

T (present value)

C (present value)

w
Special D

0000 to 0999
1000 to 1999

0000 to 0999
0000 to 0999

0000 to 03E7
0000 to 0255

6-10
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MELSEC-A
6.4.5 Device allocation I/O (X/Y) ON/OFF timing

Incorrect device allocation Correct device allocation

TO TO

Y (n+1) 7 |—\ J

\

Xn8 - \-l

Note:
e When an incorrect device allocation is made, the allocation data is ignored and - if there
is a device read/write request - a NAK is returned.
« Regardless of the parameter settings, R allocations will be checked as follows: 0 K points
in the case of A1 systems, 4 K points in the case of A2 systems, and 8 K points in the
case of A3 systems.

6-11
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7. MODBUS STANDARD FUNCTIONS

The MODBUS standard functions are the functions featured as standard,
under function codes 0 to 21, in MODBUS systems used with the 184/384,
484, and 584 controllers made by MODICON.
The C24-S2 supports these functions with applicable CPUs, and communi-
cates the relevant data between the MODBUS master station and the PC

CPU.

Details of the MODBUS standard functions and the various message formats
(RTU mode only) are presented below.

7.1 MODBUS Standard Function List

Func-
tion Function Processing Details ts)ngzoﬂgg
Code 4
00 —_—
Obtains the current status (ON/OFF) of a
01 READ COIL STATUS group of logical coils. o
02 READ INPUT Obtains the current status (ON/OFF) of a X
STATUS group of discrete inputs.
03 READ HOLDING Obtains the binary value currently stored in 'e)
REGISTERS one or more latched registers.
04 READ INPUT Obtains the binary value currently stored in X
REGISTERS one or more input registers.
05 FORCE SINGLE Changes the status of a logical coil to ON or 0
COIL OFF.
06 PRESET SINGLE Writes a specified binary value to a latched O
REGISTERS register.
Obtains the statuses (ON/OFF) of eight
internal coils at addresses in the controller.
07 READ EXCEPTION The user logic can be used to program these O
STATUS coils to indicate the statuses of slave
stations. Short message length ensures rapid
status reading.
08 LOOPBACK The diagnosis test message is sent to slave O
DIAGNOSTIC TEST stations to evaluate transmission processing.
Enables the master station to executie
09 gﬁ?&RAMAsA’ programming panel simulation processing X
and PC slave logic changes.
Enables other slave stations to communicate
with the master station even when it is
occupied with a long program task at a
10 EgﬁnlﬁEER'IPEGEBQM particular slave station. The slaves are X
ONLY cyclically pooled to determine whether or not
program execution has been completed or
not. Terminated after a message including a
single function code 9 is sent.
Enables the master station to determine
whether or not the operation was
11 E%{JCNHFE\AENT successfully completed when a O
COMMUNICATIONS communication error (particularly one related
to a command or response) occurs after
sending one query.
Returns to the master station the
communication event log, which includes
12 EI(E)-II-\/(IZI\:{UFE\I\{CE)Q:I[:IONS information on each of the MODBUS O
EVENT LOG transactions of the slave stations. If a
transaction was not completed, the log
indicates the error that occurred.

Supported  : O
Not supported : X
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Function : : ; Supported
code Function Processing Details by C24-S2
PROGRAM- Enables the master station to execute
13 programming panel simulation processing
184/384, 484, 584 and PC slave logic changes.
Enables other slave stations to communicate
with the master station even when it is
occupied with a long program task at a
14 ggﬂ;,t;%GRAM particular siave station. The slaves are
184/384. 484. 584 cyclically pooled to determine whether or not
! ! program execution has been completed or
not. Terminated after a message including a
) single function code 13 is sent.
15 FORCE Changes the ON or OFF statuses of a ~
MULTIPLE COILS defined consecutive sequence of logical coils.
16 Il\:/I%T%lIE’LE Writes a specified binary value to a O
REGISTERS consecutive sequence of latched registers,
Enables the master station to determine the O
17 FEDPORT SLAVE type of the slave whose address is specified
T and the running status of the slave.
Enables the master station to execute
18 g: 40&?/&'?2/'8 4 programming panel simulation processing
and PC slave logic changes.
RESET Resetting a slave in order to investigate the
19 COMMUNICATIONS| status after the occurrence of an error from
LINK which recovery was not possible.
20 SEQQR%EI%EERSAé_ 4 Display of information contained in expansion O
ONLY memory files.
O
21 gg&ggﬁg&ggk Registration and changing of information
ONLY contained in expansion memory files.
relujojojvjnicienm e \_J
Not supported : X
Note:

« If a message containing a function code between 1 and 21 that is not supported is
received, or if a message containing a function code outside the range 1 to 21 and not
supported as an optional function is received, the C24-S2 sends a "NAK" to the MODBUS
master station.

» Broadcast communication can only be used with function codes 5, 6, 15, and 16.
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7.2 Access Range

The access range for MODBUS standard functions is such that the MODBUS
master station can access directly only a PC CPU mounted on the same base
as a C24-82. ‘

1NS4 1NS1 L1

MELSECNET/10 (network No.1)

1MP3 1NS2 M ( MELSECNET (11) L2

R3
| 1MP3 : Master station (station No.3) - M : Master station
| 1NS1 : Normal station (station No.1) . L1 : Local station 1
. INS2 : Normal station (station No.2) : L2 : Local station 2
" 1NS4 : Normal station (station No.4) | R3 : Remote station 3

PC CPU on the Same Base as
the C24-S2 Connected to the 1MP3 | 1INS1 | 1NS4 | INS2/M | L1 L2 R3
MODBUS Master Station

1MP3 O
INST O
1NS2 /M \ X ®) X
L1 9

QO : Direct access possible

: Direct access not possible
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7.3 Device Read/Write

This function is used to read data from, and write data to, the device memory
of the PC CPU on which the C24-S2 is mounted.

7.3.1 Device memory read/write function list
Number of PC CPU Status
Func- Points g Wi
tion Function Processed dY:vrri::e d‘m’;':e Remarks
Code in One STOP 9 9
Communication RUN RUN
Enabled | Disabled
01 READ COIL STATUS | 256 points O e ®)
READ HOLDING )
03 | REGISTERS 64 points O ) O
05 FORCE SINGLE COIL | 1 point O @) X
PRESET SINGLE )
06 | REGISTERS16 1 point O O X
FORCE MULTIPLE .
15 COILS 160 points O O X
FORCE MULTIPLE .
6 | ReaisTERS 64 points O O X

O : Can be executed

X : Cannot be executed
7.3.2 Device range

The devices specified in messages must be specified within the ranges
indicated in the table below for the applicable CPU of the C24-8S2. For the
method for specifying devices, see Section 6.4.3.

MODBUS Device Type C24-82 Device Type
Device Attribute Rﬁ:ﬁ;i’;ie Device Reference Number *1
Y YO0 to 1FFFH (8192 points)
X X0 to 1FFFH (8192 points)
B BO to 1FFFH (8192 points)
M MO to 8191 (8192 points)
Coil R/W g F FO to 2047 (2048 points)
T (Coil) TO o 2047 (2048 points)
T (Contact) TO to 2047 (2048 points)
C (Coil) C0 to 1023 (1024 points)
C (Contact) CO to 1023 (1024 points)
Special M M9000 to 9255 (256 points)
Input R re*
:'ggrstter R Cl
D DO to 8191 (8192 points)
w WO to 1FFFH (8192 points)
}r:qui(iitr;gr R/W e R RO to 8191 (8192 points)
T (present value) TO to 2047 (2048 points)
C (present value) CO to 1023 (1024 points)
Speciat D D9000 to 9255 (256 points)

*1  The reference numbers given in the table indicate the maximum range used by the
applicable CPU: the ranges used will differ according to the CPU.
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7.3.3 READ COIL STATUS

(1) Query message format

Function | peyice designation Number of points Error
Address code read check
(01H) (H) (L) (H) (L) field
(2) Response message format
Function | Number of Error
Address code bytes read Reil?) ciata ....... Reﬁg iata check
(01H) (n) : ' field
b7 b6 b5 b4 b3 b2 b1 b0
L b T oior
[ 0:OFF
Device No.1
to
Device No.8
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7.3.4 READ HOLDING REGISTERS

(1) Query message format

Function ; oo Number of points Error
Address code Device designation read check
(2) Response message format
Function Number Read data No.1 Read data No.n Error
Address code ofbytes |7 [ | ... check
(03H) | read (nx2) | (H) L) (H) (L) field
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7.3.5 FORCE SINGLE COIL

(1) AQuery message format

Function | Device designation ON/OFF data - Error
Address code check
(05H) H (L) (H) (L) field
I
[ FFOOH : ON
(2) Response message format 0000H : OFF
Function | Device designation ON/OFF data Error
Address code check
{05H) (H) L (H) L) field

7.3.6 PRESET SINGLE REGISTERS

(1) Query message format

Function | Device designation Write data Error
Address code check
(06H) (H) ) (H) (L) field

(2) Response message format

Function | Device designation Write data Error
Address code check
(06H) (H) v (H) (L) field
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7.3.7 FORCE MULTIPLE COILS

(1) Query message format

Function | pavice designati Number of points Number of
Address | code evice designation written bytes written
OFF) T ¢y | @ (H) (L) (n)
Write data Write data Error
No.t | 7 No.n check field
b7 b6 b5 b4 b3 b2 b1 b0
[ l l ‘ 1:ON
0:0FF
l— Device No.1
to
Device No.8
(2) Responce message format
Function . . . Number of points
Address code Device designation written Errc;ire?QeCk
OFR) | ) (L) (H) L)
7.3.8 FORCE MULTIPLE REGISTERS
(1) Query message format
Function | pavice designati Number of points Number of
Address | code evice designation written bytes written
(10H) (H) (L) (H) (L) (nx2)
Write data No.1 Write data No.n Error
........ check
(H} (L) (H) (L) field
(2) Response message format
Function | pgyice designation Number of points Error check
Address code written field
(10H) (H) (L) (H) (L)
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74 READ EXCEPTION STATUS

This function is used to read the status of eight coils in the PC CPU. The
C24-S2 reads the status of YO to 7 of the PC CPU on the same base. The

user can set control information (battery status, etc.) for these coils by using
a sequence program.

(1) Query message format

Function Error
Address | ode (07H) | check field

(2) Response message format

Function i Error
Address | coge (o7h) | OO dA1R | opack field

—

b7 b6 b5 b4 b3 b2 Dbi b0

1:0N
A
‘——DeviceNoJ
Devict:No.B

Note:

® YO to 7 is the default: it is possible to change this setting. (See Section 6.3.4.)
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7.5 LOOPBACK DIAGNOSTIC TEST

This function is used to obtain the contents of diagnosis registers and
information that is useful for the analysis of communication errors, in accord-
ance with the diagnosis code and data for operations in the data field.

7.5.1 Listof Ioopbéck test functions

Diagnosis Code Processing Details ' Remarks
00 Return Query Date
01 Restart Comm Option-no response
02 Return Diagnostic Register
03 Change input Delimiter Character
04 Force Slave to Listen only Mode
05 to 09 Reserve
10 Clear Counters and Diagnostic Register
11 Return Bus Message Count
12 Return Bus CRC Error Count
13 Return Bus Exception Error Count
14 Return Slave Message Count
15 Return Slave No Response Count
16 Return Slave NAK Count
17 Return Slave Busy Count
18 Return Bus Character Overrun Count
19 Return Overrun Error Count
20 Clear Overrun Error Count and Flag

7.5.2 Return Query Data
Returns the query message without alteration as the response message.

(1) Query message format

Function Diagnosis code Data field Error

Adaress (%%dl-?) 00H ooH | Arbitrary Arggt’:w Cf?:lcék
(2) Response message format

Function Diagnosis code Data field Error

Address (%%d:) 00H o0k Arggtr:ry Argg{:ry cfl?:lték

7-10
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7.5.3 Restart Comm Option-no response

When the port is reset (on returning from the listen only mode (LOM) to the
online mode), all counters (for number of messages, etc.) are cleared. In
addition, if "error continuation” (FFOOH) is specified, the communication

event log is also cleared.

When the listen only mode is effective, no response message is returned.

(1) Query message format

Function Diagnosis code Data field
Address code
(08H) 00H 01H (H) (L)

Error
check
field

[ Normal : 0000H

(2) Response message format

Error continuation :FFOOH

Function Diagnosis code Data field Error
Address code check
(08H) 00H 0tH (H) (L) field
7.5.4 Return Diagnostic Register
Returns the data in the diagnostic register.
(1) Query message format
Function Diagnosis code Data field Error
Address code check
(08H) 00H 02H 00H 00H field
(2) Response message format
Function Diagnosis code Data field Error
Address code check
(08H) 00H 02H (H) L) field
|
b15 b12 b11 b10 b9 b8 b7 b4 b3 b2 b1 bO
[0 0w o T T T To o of [ [ [ |

4-C /N (LED No.20)
L——— 4-P /S (LED No.21)
4-PRO (LED No.22)
4-SI10 (LED No.23)

7 - 11

L_5.C/N (LED No.16)
2-P /S (LED No.17)
9-PRO (LED No.18)
2810 (LED No.19)
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7.5.5 Change Input Delimiter Character

Specifies the character designated in the data field for use in place of the
delimiter character LF in ASCIl messages.

(1) Query message format

Function Diagnosis code Data field Error
Address code check
(08H) 00H 03H CHAR 00H field

(2) Response message format

Function Diagnosis code Data field Error
Address code check
(08H) 00H 03H CHAR OOH field

<<Caution>>

In a system configuration in which a main channel setting is made and seque-
ntial communication is executed, either change the delimiter character using
“broadcast send", or change the station for which the main channel is set
last.

7.5.6 Force Slave to Listen Only Mode

Changes the slave status to the listen only mode (LOM). No processing is
executed, and no response message is returned, in response to subsequent
gquery messages.

The only type of quety that is recognized and processed in the listen only
mode is the "Restart Comm Option-no response" command (function code
08H, diagnosis code 01H).

(1) Query message format

Function Diagnosis code Data field Error
Address code check
/| (08H) 00H 04H 00H 00H field

(2) Response message format

None
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7.5.7 Clear Counters and Diagnostic Register

Clears all counters (for number of messages, etc.) and diagnostic registers
(also switches off LEDs, etc.).

(1) Query message format

Function Diagnosis code Data field Error
Address code check
(08H) 0O0H 0AH 00H 00H field

(2) Response message format

Function Diagnosis code Data field Error
Address code check
(08H) 00H 0AH 00H 00H field

7.5.8 Return Bus Message Count

Returns the number of messages processed at the MODBUS slave interface
(C24-82) whose address is specified since the last time a restart was
executed or the power was switched ON,

(1) Query message format

Function Diagnosis code Data field Error
Address code check
(08H) 00H O0BH 00H 00H field

(2) Response message format

Function Diagnosis code Data field Error
Address code check
(08H) 00H 0BH (H) (L) field

Number of messages
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7.5.9 Return Bus CRC Error Count

Returns the number of CRC errors detected at the MODBUS slave interface
(C24-52) whose address is specified since the last time a restart was execu-
ted or the power was switched ON.

(1) Query message format

Function Diagnosis code Data field E
Address code h r‘:c;'r 1d
(08H) 00H 0CH 00H ooH  [checklie
(2) Response message format
Function Diagnosis code Data field Error
Address | code H }:f. d
(08H) 00H OCH (H) (L) |checkTielc

Number of CRC errors

7.5.10 Return Bus Exception Error Count

Returns the number of error codes returned by the MODBUS slave interface
(C24-S2) whose address is specified since the last time a restart was execu-
ted or the power was switched ON.

(1) Query message format

Function Diagnosis code Data field Error
Address code heck field
(08H) 00H 0DH 00H ooH |cneckH
(2) Response message format
Function Diagnosis code Data field Error
Address code heck field
(08H) 00H ODH (H) (L) |checklle

Number of error codes
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7.5.11 Return Slave Message Count

Returns the number of messages addressed to the PC since the last time a
restart was executed or the power was switched ON.

(1) Query message format

Function Diagnosis code Data field Error
Address code h rkof. Id
(08H) 00H OEH 00H ooH |checkiie
(2) Response message format
Function Diagnosis code Data field Error
Address code h krof Id
(08H) 00H OEH (H) (Ly |checxtie

1 |
L—— Number of messages

7.5.12 Return Slave No Response Count

Returns the number of times faults have occurred on responding io the
interface module (C24-S2) connected to the PC since the last time a restart
was executed or the power was switched ON at the MODBUS slave whose
address is specified.

(1) Query message format

Function Diagnosis code Data field Error
Address code heck field
(08H) 00H OFH 00H OoH |checktie
(2) Response message format
Function Diagnosis code Data field Error
Address code heck field
(08H) 00H OFH (H) (L) |cnheckile

1 |

l——————— Number of on response events
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7.5.13 Return Slave NAK Count

Returns the number of NAK responses returned to the MODBUS slave
interface module (C24-S2) whose address is specified by the connected PC
since the last time a restart was executed, the counter was cleared, or the
power was switched ON.

(1) Query message format

Function Diagnosis code Data field Error
Address code heck field
(08H) 00H 10H 00H ooH [check e
(2) Response message format
Function Diagnosis code Data field Error
Address code heck field
(08H) 00H 10H (H) (Ly ~jeheckile

{——- Number of NAK responses

7.5.14 Return Slave Busy Count

Returns the number of BUSY responses returned to the MODBUS slave
interface module (C24-S2) whose address is specified by the connected PC
since the last time a restart was executed, the counter was cleared, or the
power was switched ON.

(1) Query message format

Function Diagnosis code Data field Error
Address code heck field
(08H) 00H 11H 00H o0H  [checkhie
(2) Response message format
Function Diagnosis code Data field Error
Address code i heck field
(08H) 00H 11H (H) (Ly |eheckre

l——— Number of BUSY respénses
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7.5.15 Return Bus Character Overrun Count

Returns the number of messages that could not be processed because
characters were lost: either because transmission was too fast to record the
characters up to UART, or because of hardware malfunction.

(1) Query message format

Function Diagnosis code Data field Error

Address code heck field
(08H) 00H 12H 00H 00H  |checkTie

(2) Response message format

Function Diagnosis code Data field Error

Address code heck field
(08H) 00H 12H (H) (L) check e

L—————————— Number of overruns

7.5.16 Return Overrun Error Count

Returns the number of MODBUS messages that could not be processed by
MODBUS IOP due to character overrun error.

(1) Query message format

Function Diagnosis code Data field Error
Address code check field
(08H) 00H 13H 00H 00H
(2) Response message format
Function Diagnosis code Data field Error
Address code check field
(08H) 00H 13H (H) (L)

L—— Number of overrun errors
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7.5.17 Clear Overrun Error Count and Flag

Clears the overrun error count and flag.

(1) Query message format

Function Diagnosis code Data field Error
Address code h rﬁ. Id
(08H) 00H 14H 00H 00H |CheckTie

(2) Response message format

Function Diagnosis code Data field Error
Address code heck field
(08H) 00H 14H 00H ooH |[Checklle
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7.6 Fetch Event Counter Communications/Fetch Communications Event Log

This function is used to obtain information including the number of messages
sent from the master station in which queries to a particular slave station
were made, the number of normal processings, and the current BUSY status.

7.6.1 FETCH EVENT COUNTER COMMUNICATIONS

Returns the processing status of program commands (not supported), and
the number of messages that have been processed normally, as an event
counter.

(1) Query message format

Function Error
Address code Check
(0BH) field

(2) Response message format

Function Processing status Event counter Error
Address code heck field
(0BH) 00H O0H (H) (Ly jeheckte

7.6.2 FETCH COMMUNICATIONS EVENT LOG

Returns the processing status of program commands (not supported), and
the number of messages that have been processed normally, as an event
counter; and the number of messages and a maximum of 64 bytes of event
data.

(1) Query message format

Function Error
Address code Check
(OCH) field

(2) Response message format

Function | Number Processing t Number of
Address code of bytes status Event counter messages
(OCH) | (n+6) | ooH | ooH | (M) (L) M | WL

Event Event Error

L——} counter | ........ counter Check

No.1 No.n field
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7.6.2.1 Event data

Event data is one byte of information that corresponds to a communications

processing or a specific internal processing. It is stored in a cyclic memory
area (ring buffer).

The arrangement of bits in this byte is shown below

Bit 0 Bit 8

N N N D N I

A) When received by a slave: The query message is stored on receipt.

Bit0-0

Bit 1 - Set on occurrence of communications error
Bit2 -0

Bit3-0

Bit 4 - Set on occurrence of an overrun error

Bit 5 - Set in the listen only mode

Bit 6 - Set when broadcast communication is executed
Bit7 - 1

B) When transmitted by a slave: Stored on completion of processing and
response

Bit O - Set when error codes 1 to 3 are returned
Bit 1 - Set when error code 4 is returned
Bit2-0

Bit3-0

Bit4 -0

Bit 5 - Set in the listen only mode

Bit 6 - 1

Bit7-0

C) When the listen only mode is registered: Stored each time the listen
only mode is registered

Bit0-0
Bit1-0
Bit 2 - 1
Bit3-0
Bit4-0
Bit5-0
Bit6 - 0
Bit7-0
(20H)

D) When communication is restarted: Stored each time the error
continuation mode

Bit0-0
Bit1-0
Bit2-0
Bit3-0
Bit4 -0
Bit5-0
Bit6-0
Bit7-0
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7.7 REPORT SLAVE L.D

This function is used to obtain the type and RUN status of the PC CPU
mounted on the same base as the C24-52.

(1) Query message format

Function Error
Address code Check
(11H) field

(2) Response message format

Function | Number

RUN Error
Address code of bytes |CPU type .
(11H) (02H) status |{check field

L‘—i[ 00H : STOP, PAUSE
l___' FFH : RUN, STEP RUN

A1H : A1CPU, AINCPU

A2H : A2CPU, A2NCPU, A2NCPU-81,
A2SCPU, A2SCPU-S1, A1SCPU-St

A3H : A3CPU, ABNCPU, A73CPU
A4H : ABHCPU, ASMCPU

92H : A2ACPU

93H : A2ACPU-S1

94H : ABACPU

98H : AOJ2HCPU, A1SCPU, A1SJCPU
9AH : A52GCPU

82H : A2UCPU, A2ASCPU

83H : A2UCPU-S1, A2ASCPU-S1

84H : ABUCPU, AJ72LP25, AJ72BR15
85H : A4UCPU
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7.8 Read General Reference/Write General Reference

This function uses the unused area in the user memory area of the PC CPU
mounted on the same base as the C24-S2 as an extension file register for
read/write operations.

The block number and a relative reference number in the range 0 to 81 to
8191 are specified for the read or write operation in the query message. The
block numbers that can be specified depend on the type of memory cassette
and the parameter settings of the PC CPU.

PC CPU Status
Func- Number of Points I T
tion Function Processed in One d‘m"l'r:; d‘m‘;:z Remarks
Code Communication | STOP RUN" RUN"
‘ Enabled | Disabled
READ GENERAL ; *
14H REFERENCE 20 points  *1 O O O
WRITE
15H GENERAL 10 points  *2 O O X
REFERENCE
*1 Total points read in all sub-requests
*2 Total points written in all sub-requests
7.8.1 READ GENERAL REFERENCE -584 ONLY
Reads extension file registers.
(1) Query message format Sub.request1 .................
Function Number of | Reference type Block No.
Address code bvtes (00H)
(14H) Y (H) (L)
Reference Relative Number of read
type Block No. reference No. points (n) cheEcrl:c;ireld
(00H) Wl o] o | w H | oW

Sub-request m |

Number of bytes = number of sub-requests (m)x7

(2) Response message format

|———' Sub-response 1 w--=wr-eem

Function Number of ference
Address code N“Qq?:; of subresponse type
(14H) y bytes (O0H)
Number of | Read data No.1 Read data No.n
subre- Error
sponse | | oy | T check field
P tos H | w (H) ()

Sub-request m

Number of bytes = total of numbers of bytes for all sub-responses
Number of sub-response bytes = number of write points x 2 + 1
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7.8.2 WRITE GENERAL REFERENCE -584 ONLY
Writes to extension file registers.

(1) Query message format

Sub-request 1 -------- -

Function Reference Relative reference
Number Block No.
Address (c%dHe) of bytes (’%/ga) No.
) (H) (L) (H) (L)
| Sub-request m
L—| Reference Block No. RelatlveNl;’e'ference
type (O0H)
Wl ol om | w

Numb_er of write Write data No.1 Write data No.n Error
points (n) | T T T L .
' check field
H Lo | (L) W

i

Number of bytes = total of numbers of bytes for all sub-requests
Sub-request = number of write points X2 + 7

(2) Response message format
I Sub-response 1 -~
Function Reference Relative reference
Address code lglfutr)ntt)ee; type Block No. No.
(15H) y (00H)
(H) (L) (H) {L)
| Sub-response m ———
Reference Block No. RelatlveNrOe.ference
type (O0H)
{(H) L) (H) (L)

Number of write

points (n) Write data No.1

(H) (L) (H) (L)

Write data No.n

Error

(H)

I check field

L
]

Number of bytes = total of numbers of bytes for all sub-responses
Sub-response = number of write points x 2 + 7
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7.9 NAK

If there is data that cannot be processed in the query message, or if an error
occurs when communicating with the PC CPU, a NAK message is returned

to the MODBUS master station.

(1) Response message format

Address Function code Error code Errc;irecflc*;eck

{—‘——: See Section 6.3.3
Switches the MSB (bit 7) of the query

message ON
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8. OPTIONAL FUNCTIONS (COMPUTER LINK FUNCTION)

The MODBUS system reserves function codes 65 to 75 for use with functions
set by the user and the optional functions can therefore be supported by using
this range.

The optional functions of the C24-S2 provide the system with computer link
functions (option code 70} which are not supported by the MODBUS standard
functions. These additional functions enable the control and monitoring of PC
CPU operation statuses, and the communication of data and programs with
PC CPUs.

The various message formats when using the optional functions (RTU mode
only) are tabled below.

8.1 Computer Link Function List

Function Processing Details Remarks

Reads bit devices (such as X, Y, and M} in
units of 1device.

Bit units

Batch read Reads bit devices (such as X, Y, and M) in
) units of 16 devices.
Word units

Reads word devices (suchas D, R, T, C,
etc.) in units of 1 device.

Wirites bit devices (such as X, Y, and M) in
units of 1 device.

Bit units

Batch write Writes bit devices(such as X, Y, and M) in
. units of 16 devices.
Word units

Writes word devices (suchas D, R, T, C,
etfc.) in units of 1 device.

Device Specifies bit devices (such as X, Y,and M)
memory Bit units and device numbers in units of 1 device at
random and sets/resets the device.

Test Specifies bit devices (such as X, Y, and M)
(random and device humbers in units of 16 devices

write) , at random and sets/resets the device.
Word units

Specifies word devices (D, R, T, C, etc.)
and device numbers in units of 1 device at
random and writes to the devices.

Sets bit devices to be monitored (such as

Bit units X, Y, and M) in units of 1 device.

Monitor Sets bit devices to be monitored (such as

data entry . X, Y, and M) In units of 16 devices.
Word units

Sets word devices to be monitored (such
as D, R, T, and C) in units of 1 device.

Bit units Monitors devices for which monitor data

Monitor Word units entry has been executed.

Baich read Reads gxtensmn file registers (R) in units
of 1 register.

Writes extension file registers (R) in units

Batch write of 1 register.

Extension
file regis-
ter

Specifies random extension file registers
Test (random write) (R) by specifying block No. and deviceNo.
and writes to them.

Sets extension registers (R) to be

Monitor data entry monitored in units of 1 register.

Monitors extension registers (R) for which

Monitor monitor data entry has been executed.

Buffer Batch read Reads data in the C24-S2 buffer memory.
memory | Batch write Writes data to the C24-S2 buffer memory.
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Function Processing Details Remarks
Special Batch read Reads the contents of the special function
function module buffer memory.
module
buffer Batch write Writes data to the special function module
memory buffer memory.
T/C set value Reads T/C set values used in main
) sequence programs.
Main
Other than .
Batch 1/C set Reads main sequence programs.
read
T/C set value Reads T/C set values used in
Sub subsequence programs.
Sequence %tgesr etth an Reads subsequence programs.
program
T/C set value Writes T/C set values used in main
. sequence programs
Main
Batch _(I?/tgesretp an Writes main sequence programs.
write
T/C set value Writes T/C set values used in subsequence
Sub programs.
?/tgesret{\ an Writes subsequence programs.
Main Reads main microcomputer programs.
Microcomp Batch read -
uter Sub Reads submicrocomputer programs.
program Batch write Main Writes main microcomputer programs.
Sub Writes submicrocomputer programs.
Batch read Reads comment data.
Comment
Batch write Writes comment data.
Batch read Reads parameters from the PC CPU.
Parameter | Batch write Writes parameters to the PC CPU.
) Causes the PC CPU to acknowledge and
Analysis request check rewritten parameters.
Remote RUN Requests remote RUN of the PC CPU.
PC CPU Remote STOP Requests remote STOP of the PC CPU.
Reads the type of PC CPU: A1N, A2N,
PC CPU read A3N, A3H.
Loopback Echoes unchanged characters back to the
test MODBUS master station.
Batch read Reads PC CPU memory data using real Not
Real addresses. released
address Batch write Writes PC CPU memory data using real
addresses.
Note:

® The default function code for the optional functions (computer link function) is 70 but
this can be changed within the range of 65 to 75. (See Section 6.3.5.)

e Broadcast communication can only be used with subcodes 2, 3, 4, and 5.
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8.2 Access Range

The access range for the optional functions (computer link function) is such
that the MODBUS master station can directly access the PC CPU mounted
on the same base as the C24-S2 and other stations of the host network by
designating the station number in the network (0 to 64: other stations, FFH:
self station) as the PC number.

1NS4 1NS1 L1

MELSECNET/10 (network No.1)

1MP3 1NS2 M MELSECNET (1) L2

R3

- 1MP3 : Master station {station No.3) M : Master station

L 1NS1 : Normal station (station No.1) . L1 : Local station 1
. 1NS2 : Normal station (station No.2) : L2 : Local station 2
| 1NS4 : Normal station (station No.4) .~ R3: Remote station3
PC CPU on the Same Base
as the C24-S2 Connected to| TMP3 | 1NS1 | 1INS4 | INS2/ M L1 L2 R3
the MODBUS Master Station
1MP3 @) O O O X X X
INS1 O O Ot O -1 X X X
INS2 /M 21 O O+1| O~ O O @) O
L1 X X O O X
(O Direct access possible
*{ See *3 in the table below. X : Direct access not possible

*2 If the INS2/M PC CPU is an AnUCPU, the host network is determined in accordance with
the valid station number when accessing other stations set in the parameters.

System Name Mounted PC CPU Station Accessed

Local station

MELSECNET (Il) Master station Remote /O station

MELSECNET /B
Local station Master station
Control station Normal station (AnN/AnA/ANUGPU)
Master station Remote I/O station
MELSECNET /10 ) Control station
Normal station -
(AnN/AnA/AnUCPU) Normal station *3

(Only when normal station to left is AnUCPU)

Remote |/O station Master station
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8.3 Device Memory Read/Write

This function reads data from, and writes data to, the PC CPU device
memory.

8.3.1 Device memory read/write function list

PC CPUStatus

Number of Points W Wi
csoud!:a Function Processed in One d\xljvrl;lrzz dm‘;‘:; Remarks
Communication |STOP RUN" RUN"
Enabled | Disabled
00 Bit units 256 points
Batch , 32 words ®) O O
o1 | read Word | Bit (512 points)

units

Word | 64 points

02 Bit units 160 points
Batch . 10 words )
03 | write Word | Bit (160 points) O

units

Word | 64 points

04 Bit units 20 points
Test 10 ’ o
(random Bit woras O
05 | write) \lﬁ\i\?trsd (160 points)
Word | 10 points
06 Bit units 40 points
Monitor 20 ” o O
data Bit Woras O
07 | entry m(i)trsd (320 points)

Word | 20 points

08 Bit units

Monitor O O O
09 . Word units

(O : Can be executed

: Cannot be executed
8.3.2 Device ranges

As shown in the figure below, device settings for reading from or writing to
the device memory are made by specifying a device code (1 byte) and a
device number (2 bytes).

H

L

Device code Device number
Device Device Code Device No. Device Code + Device No.

Data registers 1 DO to 8191 010000 to 018191
2 D9000 to 9255 029000 to 029255
Link registers 3 WO to 1FFFH 030000 to 031FFF
File registers 4 RO to 8191 040000 to 048191
(present value) 5 TO to 2047 050000 to 052047

Timers (contact) 6 TO to 2047 060000 to 062047
(coil) 7 TO to 2047 070000 to 072047
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Device Device Code Device No. Device Code + Device No.
(present value) 8 COto 1023 080000 to 081023
Counters | (contact) 9 COto 1023 090000 to 091023
(coil) A COto 1023 0AQ000 to 0A1023
Inputs B X0 to 1FFFH 0B000O to OB1FFF
Outputs C YO to 1FFFH 0C0000 to OC1FFF
temal rlays D ml.sow 0D0000 to 0D8191
E M9000 to 9255 0E9000 to 0E9255
Link relays F BO to 1FFFH OF0000 to OF1FFF
Annunciators 10 FO to 2047 100000 to 102047
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8.3.3 Device memory batch reading in bit units

(1) Query message format

MELSEC-A

Address Function PC number Subcode Device code Head device number
code (00H) (H) )
Number of points read Error
check
{H) (8] field
(2) Response message format
Number of bytes read
Function Subcode
Address code | PC number (00H) (n)
| W
Read data Read data Error
Nodi | o No.n check
o ' field
b7 b6 b5 b4 b3 b2 b1 b0
L ] [1 :ON
I ] 0:OFF
Device No.2
Device No.1
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MELSEC-A
8.3.4 Device memory batch reading in word units
(1) Query message format
Function PC Subcode Device Head device number
Address
code number (01H) code (H) (L)
L Number of points read Error
check
(H) (5] field
(2) Response message format
Function PG Subcod Number of bytes read
cti ubcode
Address code number (01H) (nx2)
{H) (L)
Read data No.1 Read data No.n Error
........ check
(H) (L) (H) (L) field




8. OPTIONAL FUNCTIONS (COMPUTER LINK FUNCTION)

8.3.5 Device memory batch writing in bit units
(1) Query message format
Head device Number of
Function PC Subcode | Device b i ;
Address code number (02H) code number points written |
W w e | W
Number of bytes written
(n))' Write Write thrégL
data No.1 | """ data No.n field
(H) (L)
b7 b6 b5 b4 b3 b2 bt b0
| | 1:0N
| [ 0:0FF
Device No.2
Device No.1
(2) Response message format
Address | Function PC Subcode Device Head device number
code number (02H) code (H) (L)

Number of points read Error
check
(H) (L) field
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MELSEC-A
8.3.6 Device memory batch writing in wrod units
(1) Query message format
Head device Number of
Function PC Subcode | Device ;
Address code number (03H) code numoer p0|nt$ read [ |
(H) (L) (L) (L)

Number of bytes written

Write data No.1

Write data No.n

Error

(nx2)
(H)

check
field

(L) (H) (L) (H) (L)

(2) Response message format
Function PC Subcode Device Head device number
Address code number (03H) code

(H) (L)

Number of points read Error
check
(H) L field
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8.3.7 Device memory test in bit units (random write)
(1) Query message format
Number of Number of
Function PC Subcode ; ; Device
Address code number (04H) points written (n) bytes (nx4) code
{H) {L) (H) (L)
Head device ] Head device Error
number Set Device number Set check
/reset code /reset field
H | oW H | W te
[1:ON
0:OFF
(2) Response message format
. Number of points Error
Function PC Subcode ;
1t
Address code number (04H) written ibigr
(H) (L) '
8.3.8 Device memory test in word units (random write)
(1) Query message format
Number of Number of
Function PC Subcode int i
Address code number (05H) points written {n) bytes (nx5)
(H) (L) (H) (L)
Device Heigrggz:’ce Write data
L} code |number | e
(H) (L) (H) (L)
. Head device : Error
Write data
L Dgﬁﬁf number rite da check
W ow | e | o | fed
(2) Response message format
) Number of points Error
Function PC Subcode written
Address code number (05H) ﬁbeﬁr
(H) (L) ¢
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8.3.9 Device memory monitor data entry in bit units
(1) Query message format
Number of monitor Number of
Function PC Subcode ;
t
Address code number (06H) points (n) bytes (nx3)
(H) (L) (H) (L)
. Head device ) Head device Error
Device number | ... Device number check
code code field
(H) (L) (H) (L)
(2) Response message format
. Number of monitor Error
Function PC Subcode int
Address code number (06H) pon®s cfhelc&k
(H) (L) '
8.3.10 Device memory monitor data entry in word units
(1) Query message format
Function PG Subcode Number of monitor Number of
int b 3
Address code number (07H) points (n) ytes (nx3)
(H) (L) (H) {L)
) Head device A Head device Error
Device number | ... Device number check
code code field
{(H) (L) {H) L)
(2) Response message format
) Number of monitor Error
Address Function PC Subcode points check
code number (07H) field
(H) (L) '
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8.3.11 Device memory monitoring in bit units
(1) Query message format
: Error
Function PC Subcode
Address code | number (08H) cf?;(ék
(2) Response message format
Number of monitor
Function PC Subcode byt
Address code number (08H) ytes (n)
(H) (L)
Monitor Monitor Error
data | ........ data check
No.1 No.n field
b7 b6 b5 b4 b3 b2 bl b
| ] — 1:ON
| | 0: OFF
’ L Device No.2
Device No.1
8.3.12 Device memory monitoring in word units
(1) Query message format
Address |Function| PC | Subcode o
code number (09H) ’ field
(2) Response message format

Number of monitor
bytes (nx2)

(R) (L)

PC
number

Subcode
(09H)

Function

Address code

Monitor data No.1

Monitor data No.n

Error

(H) (L) (H)

check

(L) field
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8.4 Extension File Register Read/Write

Extension file registers are free areas of the PC CPU user memory that are
used as file registers. They store the necessary data for, and operation
results of, various types of data processing executed using software pack-
ages and extension file dedicated instructions.

8.4.1 Extension file register read/write function list

PC CPU Status
csoudt:e Function ggonc‘::;:c; ﬁlo_g‘rt\: ;‘L,lvr:lr:; ;\LV:III:Z Remarks
ommunication | STOP RUN" RUN"
Enabled | Disabled

17H | Batch read 64 points O O O
18H | Batch write 64 points O O

19H | Test (random write) 10 points O O

1AH | Monitor data entry 20 points O .0 O
1BH | Monitor e O O O

(O Can be executed

: Cannot be executed
8.4.2 Extension file register addresses

Extension file registers are organized in blocks with block numbers 0 to n
(the value for n differs according to the memory cassette; the highest value
is 64). Block No.0 has a number of points designated in the PC CPU
parameters, and blocks No.1 to n each have 8192 register points.
Addresses are specified by specifying a block number (1 byte) and a device
number (2 bytes).

l
l

Block number Device number
(0 to 40H) (0 to 8191H)

L

(H)

8-13
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8.4.3 Extension file register batch read

8-14

(1) Query message format
Address Flér;c(:jt:eon PC number SI(J:);&?G Block No. Head device number
. (H) (L)
Number of points read Error
(n) check
(2) Response message format
Function Subcode Number of bytes read
u
2
Address code | PC number (17H) (nx2)
(H) (L) ‘1
Read data No.1 Read data No.n Error
........ check
(H) (L) (H) (L) field
8.4.4 Extension file register batch write
(1) Query message format
Function . Subcode | Block Head device Number of points
ber itten (n
Address | * oge | number (18H) No. il wi (n) ]
M ] w M| ow
Number o(fnt;)ét)es WIeN | wiite data No.t | Write data No.n 5}";2{(
(H) (L) H o w | oo | fed
(2) Response message format
Head device
Function pPC Subcode | Block b
Address code number (18H) No. numoer
H | oW
Number of points Error
written (n) check
(H) (L) field
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8.4.5 Extension file register test (random write)

(1) Query message format

. Number of points | Number of bytes
Function PC Subcode ;
Address code number (19H) written (n) (nx5)
W W e
H i .
Block eﬁﬁncqig‘\anrce Write data
No. | number | ] e
(H) (L) {H) (L) ‘l
Head device : Error
Write data
Brl\loo(ik number : check
W | v | e [ o | fled
(2) Response message format
. Number of points Error
Function PC Subcode itt
Address code number (19H) written thelgk
(H) (L) ¢

8.4.6 Extension file register monitor data entry

(1) Query message format

Number of monitor | Number of bytes
Function PC Subcode oints (n 3
Address code number | (1AH) pol (n) (n3)
(H) (L) {(H) (L)
Head device Head device Error
Bl'\IOCk number | ... Block number check
o No. field
(H) (L) (H) {L)
(2) Response message format
. Number of monitor Error
Function PC Subcode int
Address code number (1AH) poims cf?eelc(:jk
M | W
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8.4.7 Extension file register monitoring

(1) Query message format

Subcode Error
(1BH) check field

Function

Address code

PC number

(2) Response message format

Function Subcode Number of monitor
Address code PC number (1BH) bytes (nx2)
(H) (L)
Monitor data Manitor data Error
No.t | ... No.n check
H | W ) | o | fed
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8.5 Buffer Memory Read/Write

This function reads data from, and writes data to, the C24-S2 buffer memory.

8.5.1 Buffer memory read/write function list

PC CPU Status

Number of Points Wy "Ny
Sub Function Processed in One Wr.lte Wl:lte Remarks
code P during during
Communication | STOP RUN" RUN"

Enabled | Disabled

22H Batch read
23H Batch write

64 points O O O

(O :Can be executed

X 1 Cannot be executed
8.5.2 Reading from the buffer memory

(1) Query message format

Subcode Head address
(22H) | (higher) | (middle) | (lower)

Function

Address code

PC number

Read word length Error
check
(H) (L) field

(2) Response message format

Functi Subcod Number of bytes read
unction ubcode
2
Address code | PC number (22H) (nx2)
(H) (L)
Read data No.1 Read data No.n Error
........ check
(H) (L) (H) (L) field
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8.5.3 Writing to the buffer mem\ory

(1) Query message format

Function| PC | Subcode Head address Write w(onr;i length

Address code number (23H)
(higher) | (middle) [ (owen)| (H) | ()

Number of bytes . : Error
written (nx2) Write dataNo.1 | Write data No.n check
field

(H) (L) (H) (L) (H) (L)

(2) Response message format

Function PC Subcode Head device number
code | number | (23H) | (higher) | (middie) | (lower)

lv Write word length (n) Error
check

(H) (L) field

Address
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8.6 Special Function Module Buffer Memory Read/Write

This function reads data from, and writes data to, the buffer memory area of
a special function module.

8.6.1 Special function module buffer memory read/write function list

PC CPU Status

Number of Points B v VWi
Sub Function Processed in One W':'te Wr_lte Remarks
code c icati STOP during during
ommunication RUN" RUN"
Enabled | Disabled
OEH Batch read 128 bytes O O O
OFH | Batch write (64 words) 0 O

O : Can be executed

. . . : Cannot be executed
8.6.2 Reading from the special function module buffer memory

(1) Query message format

Function PC Subcode Head address

Address
code | number | (0BH) | (nigher) | (middle) | (tower)

Special function Error
module No. Read word length (n) cheok
(H) (L) (H) (L) field
{2) Response message format
Function PG Subcode Special function Read byte
dule No. length (n
Address code number { (OEH) modu’e ngth (n)
(H) (L) (H) (L)
Read Read thrcra?:L
data No.1} data No.n field
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8.6.3 Writing to the special function module buffer memory
(1) Query message format
Function | PC Subcode Head address
Address
code | number | (OFH) [ nigner) | (middle) | (lower)
Special function Write word length . . Error
module No. (n) Wiite 1 Write | check
data No.1 data No.n field
H | oW (H) (L)
(2) Response message format
Function{ PC Subcode Head address
Address
code | number | (OFH) [ (higher) | (middie) | (tower)
Special function Write word length Error
module No. (n) check
(H) (L) (H) (L) field
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8.7 Reading and Writing Sequence Programs
This function is used to read and write the sequence program for a PC CPU.

8.7.1 Sequence program read/write function list

PC CPU Status
Number of Points i S\
foudbe Function Processed in One leVrl;ll:; d‘m‘;';g Remarks
Communication |[STOP RUN" RUN"
Enabled |Disabled
T/C set value 64 points
0AH Main O O O
Other than
Batch T/C set value 64 steps
d
rea T/C set value 64 points
OBH Sub O O O
Other than
T/C set value 64 steps
T/C set value 64 points O O X
OCH Main
Other than «
Batch T/C set value 64 steps ) O X
write T/C set value 64 points O O X
0DH Sub
Other than *
T/C set value 64 steps O o™

O : Can be executed
X : Cannot be executed

*1 Write during program RUN is possible when all the following conditions are met.
1) The PC CPU must be an A3, A3N, A3H, A3M, A73, A3A, A3U, or A4U.

2) The program written cannot be the one being run. (If the main program is being run, the
subprograms called from the main program cannot be written either).

3) The PC CPU special relay must be in one of the following statuses.
(a) M9051 (signal flow switching contact) : OFF (A3CPU only)
(b) M9051 (CHG instruction execution disable} : ON

8.7.2 Designation of the head step

The addresses indicated in the table below can be specified for "sequence
program” and "T/C set value".

Sequence Program, T/C Set Vaiue Head Step Designation

TO set value FEOOH

T1 set value FEO1H
to to

T/C set value T255 set value FEFFH

CO set value FFOOH

C1 set value FFO1H
to to

C255 set value FFFFH

Step 0 0000H

Sequence program Step 1 0001H
o to

Step 30718 (30K) 77FEH
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8.7.3 Main sequence program batch read

(1) Query message format

. Head step Number of steps Error
Address Fl::r:)%t;on PC No. S?g:gde check
G (L) (H) (L) field

(2) Response message format

Functi Subcod Number of bytes read
Address | TUNCUON | b6 No. ubcode

code (0AH) (nx2)
{H) (L)

Read data No.1 Read data No.n Error
........ : check

(H) (L) (H) (L) field

8.7.4 Subsequence program batch read
(1) Query message format

: Head step Number of steps Error

Address Fti:r::;tlon PC No. Sué)BCﬂde check

e ©OBH) | (n) (L) (H) L | field

(2) Response message format

. Number of bytes read
Address Function | 5~ o Subcode

code (0BH) (n>2)
(H) (L)

Read data No.1 Read data No.n Error
........ check
(H) (L) (H) L field
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8.7.5 Main message format

(1) Query message format

Function | PC | Subcode Head step Number of steps (n)
Address
code |number| (OCH) (H) L (L) (H) (L)

Number of bytes . . Error
written (nx2) Write dataNo.1 | Write data No.n check

(H) L H | oW H | o | fied

(2) Response message format
) Number of steps Error
Head
Address | Function | pe | Subcode eadstep | (n) check
code (OCH) field
(H) (L) (H) (L)

8.7.6 Subsequence program batch read

(1) Query message format

Function PC Subcode Head step
Address code number | (ODH)

Number of steps (n)

(H) (L) (H) (L)

Number of bytes . . Error
written (nx2) Write data No.1 Write data No.n check
(H) (L) M | W H | @ | fed

(2) Response message format

. Head step Number of steps (n)| Error
Address Fucrz)czuon PC No. Suggade check
¢ OB |y | oW (H) L | field
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8.8 Reading and Writing Microcomputer

This function is used to read and write microcomputer programs for a PC
CPU.

8.8.1 Microcomputer program read/write function list

PC CPU Status

Number of Points W v B\ i
csoudz Function Processed in One dm';:e d\LVrrilr:e Remarks
Communication | STOP g 9

RUN" RUN"
Enabled | Disabled

1EH Main

Batch read ' 128 bytes O O O
1FH Sub
20H Mai

Batch write n 128 bytes O O * X
21H Sub

(O: Can be executed
X: Cannot be executed

*1 Write during program RUN is possible when all the folldwing conditions are met.
1)The PC CPU must be an A3, A3N, A3H, A3M,or A73

2)The program written cannot be the one being run. (If the main program is being run, the
subprograms called from the main program cannot be written either.)

3)The PC CPU special relay must be in one of the following statuses.
(a) M9051 (signal flow switching contact) : OFF (A3BCPU only)
(b) M9051 (CHG instruction execution disable) : ON

8.8.2 Microcomputer program addresses

The range of addresses that can be specified with each CPU type are
indicated below.

AO0OJ2HCPU

A1SJCPU (S3)

A1SJHCPU Max. 14 Kbytes 0000H to 37FEH
A1SCPU (S1)

A1SHCPU

ATNCPU Max. 10 Kbytes 0000H to 27FEH
A2SCPU (1)

AZSHGPU (31) Max. 26 Kbytes 0000H to 67FEH
A2CPU (S1)

A2NCPU (S51)
A3CPU, ABNCPU
A3HCPU, ABMCPU
A73CPU

Max. 58 Kbytes for both main

and sub 0000H to E7FEH
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8.8.3 Main microcomputer program batch read

(1) Query message format

Number of bytes
Address |Function| PC | Subcode Head step ! reardo(n)y 5}22{(
code number (1EH) field
{(H) (L) (H) (L)
(2) Response message format
Number of bytes
Function PC Subcode d
Address code number | (1EH) read (n)
(H) (L)
L.} Read data Read data CEI,:;?:L
No.t | =7 No.n field
8.8.4 Sub microcomputer program batch read
(1) Query message format
Number of bytes
Address |Function| PG Subcode Head step read (n)y thr;ZL
code number (1FH) field
(H) {L) (H) (L)
(2) Response message format
Function PC Subcode Number of bytes
d
Address code number (1FH) read (n)
(H) (L)
Error
Read data Read data check
No.t | 7 No.n field
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8.8.5 Main microcomputer program batch write

(1) Query message format

. Number of bytes
Function| PC | Subcode | Head address :
Address code number (20H) written (n)
{(H) {L) (H) (L)
Write data Write data 5{;2{(
No.1 | "7 No.n A
field
(2) Response message format
. Number of bytes Error
Address | Function PC | Subcode | Head address |. """ ch o (n) check
code number (20H) field
H oW H | oW le
8.8.6 Sub microcomputer program batch write
(1) Query message format
Numb f bytes
Address | Function | PC | Subcode | Head address "R T 4R
code number (21H)
{(H) (L) (H) (L)
Write data Write data ;rgé{(
No.1 No.n field
(2) Response message format
. Number of bytes Error
Address | Function PC Subcode | Head address written (n) check
code number (21H) field
(H) (L) (H) (L)
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8.9 Comment Memory Read/Write

This function is used to read data from, and write data to, the comment
memory of the PC CPU.

8.9.1 Comment memory read/write function list

PC CPU Status

Number of Points A i DWW
csoudbe Function Processed in One dm::g d‘LIIVrI;:; Remarks

Communication STOP RUN" RUN®

Enabled | Disabled
1CH | Batch read 128 bytes O O O
1DH | Batch write 128 bytes O O X
QO : Can be exscuted
: Cannot be executed
Note:

* The comment data storage area is managed by using relative addresses, with the
head address taken to be 00H. The comment memory has a maximum capacity of 64
Kbytes and the address range for comment data is determined by the capacity set in
the parameters.

8.9.2 Comment memory batch read

(1) Query message format

Number of bytes
Address | Function| PG Subcode Head step umretzd (n)y cEl'lrézll;
code | number (1CH) field
(H) (L) (H) (L)
(2) Response message format
Number of bytes
Function| PC Subcode d
Address code |number| (1CH) read (n)
(H) (L)
Read data Read data Error
........ check
No.1 No.n tield
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8.9.3 Comment memory batch write

(1) Query message format

. Number of bytes
Function| PC Subcode Head address .
Address code | number (1DH) written (n)
H | L H | W
. . Error
Write data | Write data check
No.1 No.n field

(2) Response message format

. Number of bytes Error
Function| PC Subcode Head step _ it
Address code number (1DH) written (n) Cf?:lcék
(H) (L) (H) (L)
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8.10 Parameter Memory Read/Write

This function is used to read the contents of the PC CPU parameter memory,
and to write data to the parameter memory.

8.10.1 Comment memory read/write function list

PC CPU Status
Number of Points BA i ATy
Sub Function Processed in One W':'te W':'te Remarks
code Communication STOP during during
RUN" RUN"
Enabled | Disabled
10H | Batch read 128 bytes O O O
11H | Batch write 128 bytes O X
12H | Analysis request O X X
O : Can be executed
Note: X : Cannot be executed

e The parameter memory area has a capacity of 3 Kbytes, with an address range from 0
to OBFFH.

8.10.2 Parameter memory batch read

(1) Query message format

Function Subcode Parameter head address

Address PC number
code (10H) 1 (higher) | (middle) | (lower)

Number of bytes read Error
(n) check
) w field

(2) Response message format

Number of bytes
Function PC Subcode ¢ read (n)y

Address code | number (10H)
H |
Read data Read data Error
—F T e check
No.1 No.n field
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8.10.3 Parameter memory batch write

(1) Query message format

. ; Number of bytes
p :
Address Function PC Subcode arameter head address written (n)
code |number| (11H)

(higher) | (middle) | (lower) | (H) | ()

. . Error
Write data Write data

........ check
No.1 No.n filed

(2) Response message format

Function PC Subcode Parameter head address
Address code |number| (11H) i
(higher) | (middle) | (lower)

Number of bytes Error
written (n) check
(H) 1 (L) field

8.10.4 Parameter memory analysis request

(1) Query message format

. Error
Function PC Subcode
Address code | number | (12H) check

field

(2) Response message format
Address Function PC Subcode (5,:;0[(
code | number (12H) fiel‘éi
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8.11 PC CPU Remote RUN/STOP, CPU Type Read

These functions are used to set the PC CPU in the RUN or STOP status
remotely from the MODBUS master station, and to read the PC CPU type.

8.11.1 Remote RUN/STOP and CPU type read function list

Number of PC CPU Status
Points s P,
Sub Function Processed in Wr.lte W':'te Remarks
code One STOP during during
Communication RUN" RUN"
Enabled | Disabled
13H Remote RUN '®) O ®)
14H Remote STOP O O O
15H PC type read @) ®) e

O : Can be executed

X : Cannot be executed
8.11.2 Remote RUN/STop control details

The status of the PC CPU is determined as shown in the table below by the
combination of the remote RUN/STOP request from the MODBUS master
station and the position of the RUN/STOP key switch on the front face of the

PC CPU.
Position of Key Switch on Front Face of
PC CPU
RUN STOP PAUSE | STEP-RUN
Designation from Remote RUN RUN STOP PAUSE | STEP-RUN
MODBUS master station 0.\ te STOP | STOP | STOP | STOP | STOP

Note:

e [f the relevant PC CPU has already been set in the remote STOP status by, for exam-
ple, another computer, it will not go into the remote RUN status even if the remote
RUN function is executed.

s When the remote RUN function is executed, as shown in the table below, the status of

special relays M9016 and M9017 determines whether the RUN status becomes effec-
tive after the data memory has been cleared.

8.11.3 Remote RUN

(1) Query message format

. Error
Function PC Subcode
Address | oode | number | (1aH) | check
field
(2) Response message format
Address Function PC Subcode 5\22_;;
code number (13H) field
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8.11.4 Remote STOP

(1) Query message format

Function PC Subcode Error

code number (14H) Cf?;(ék

Address

(2) Response message format

. Error
Address Function PC Subcode

check
code number (14H) field
8.11.5 PC CPU type read
(1) Query message format
. Error
Function PC Subcode
Address code number (15H) cfheck
ield
(2) Response message format
. Error
Function PC Subcode
Address code number (15H) PC type cfl}\eelzk
8.11.6 PC CPU type and read data
Reading : Reading
PC CPU Type Result PC CPU Type Result
A1CPU, AINCPU A1H A0J2HCPU, A1SCPU, A1SJCPU 98H
A2CPU, A2CPU-S1, A2NCPU, .
A2NCPU-S1, A1SCPU-81, A2H A52GCPU 9AH
A2SCPU, A2SCPU-81
A3CPU, ABNCPU, A73CPU A3H A2UCPU, A2ASCPU 82H
A3HCPU, ABMCPU A4H A2UCPU-S1, A2ASCPU-81 83H
A2ACPU 92H A3UCPU, AJ721.P25, AJ72BR15 84H
A2ACPU-S1 93H A4UCPU 85H
Q2ASCPU, Q2ASHCPU
A3ACPU 94H Q2ACPU 92H
Q2ASCPU-S1, Q2ASHCPU-81
A1SJHCPU, A1SHCPU A3H Q2ACPU-S1 93H
A2SHCPU, A2SHCPU-S1 A3H Q3ACPU 94H
A2USHCPU-S1 84H Q4ACPU, Q4ARCPU 94H
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8.12 Loopback Test

This function is used to test whether or not communication between the
MODBUS master station and C24-S2 is normal, by echoing back characters
received from the MODBUS master station without changing them.

8.12.1 Loopback test function list

Number of PC CPU Status
Points e —
Sub Function Processed in Write Write | Remarks
code during | during
One STOP RUN" RUN"
Communication Enabled | Disabled
16H Loopback test 254 bytes O O O

(1) Query message format

O : Can be executed
X : Cannot be executed

Function| PC No. | Subcode | Byte length (n)
Address | ooge | (FFH) | (16H) ) 0
Error
Test data Test data check
No.t | 7777 No.n fietd
(2) Response message format
Function| PC No. | Subcode | Byte length (n)
Address | " oo4e | (FFH) | (16H) ) 0
Error
Test data Test data check
- No.1 | = No.n fiold




9. SELF-LOOPBACK TEST

9. SELF-LOOPBACKTEST

The self-loopback test function is used to check that the C24-52 is operat-
ing normally as an isolated unit, without connecting it to the MODBUS mas-
ter station. This function is selected by setting the mode setting switch to

"F".

9.1 AJ71UC24-S2 Self-Loopback Test

9.1.1 Procedure to carry out the self-loopback test

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

Step 1 Connect the cables

Connect the cables to the RS-232C and RS-422/485 connectors as
shown below.

RS-232C Cable Connections RS-422/485 Cable Connections
C24-S2 C24-S2
ﬁig,?,": Pin Number Cable Connections ?\Iigr?lil Cable Connections
FG 1 SDA
SD 2 :} SDB
RD 3 RDA
RS 4 : RDB
CS 5 | SG
DSR 6 FG
SG 7
CcD 8
DTR 20 ‘—_l

Step 2 Set the mode setting switch :
Set the mode setting switch to "F" to select the self-loopback test.

Step 3 Execute the self-loopback test

(1

(2)

(3)

(4)

Turn the PC CPU power supply ON or reset the PC CPU.
The C24-S2 turns ON the ready signal (Xn7), and the test
automatically starts.

Check sequence

Checks are executed in the following order:
1} PC CPU communications check

2) RS-232C communications check

3) RS-422/485 communications check
The checks are then repeated.

Check the LED display status, as described in Section 9.1.2.
Normal .......... Go to step (4) to end the test.
Error ............. Correct the error and repeat the self-loopback test.

When the checks are completed:

1) Turn the power supply OFF.

2) Disconnect the cables. Connect the cables for communication
with the MODBUS master station.

8) Change the setting of the mode setting switch ("0" to "2").
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9.1.2 Self-loopback test operations

The check operations in the self-loopback test, the LED indications when
normal and in the event of an error, etc., are shown in the table below.

- Normal Indicator LED Error Indicator
Check Items Check Descriptions Status LED Status Remarks
After writing data to
special register D9072, ,
the C24-S2 reads and 2-C/N OFF RS-232C
verifies it. (LED No.16)
If the data matches, the
PCCPU data is changed and the 2-G/N
communication procedure is repeated. (LED No.16) | ©N
check If the data does not -
match, an error is
indicated. P(EE%P;IJOZ/?)/ Flashing RS-422/485
PC CPU C24-52
Checks if data sent from
the RS-232C interface of 2-Si0 OFF RS-232C
the C24-S2 is correctly (LED No.19) =
received by the same )
interface. ) -
RS-232C if normal, the C24-52 2.510 N
communications | changes the data and the 2-SD (LED No.19) ON 1
check procedure is repeated. (LED No.1) '
If not normal, an etror is Flashing L]
indicated.
An error is indicated if no 2-RD RS-422/485
cable is connected. (LED No.2) C24-52
Checks if data sent from
the RS-422/485 interface 4-S10 OFF RS-232C
of the C24-82 is correctly (LED No.23) -
received by the same
interface.
RS-422/485 If normal, the C24-S2 4-5D 4-310 on T
communications | changes the data and the . |
check procegdure is repeated. (LED No.10) (LED No.23) H
if not normal, an error is Flashing -
indicated. T
An error is indicated if no 4-RD RS-422/485
cable is connected (LED No.11) C24-82
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9.2 A1SJ71UC24-R2-S2 Self-Loopback Test
9.2.1 Procedure to carry out the self-loopback test

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

Step 1 Connect the cables
Connect the cables to the RS-232C connectors as shown below.

C24-82

Signal
Name

CD
RD
SD
DTR
SG
DSR
RS
Cs

Cable Connections
Pin Number

]

o(Njoo|laO | A IWOWIN | =

]

Step 2 Set the mode setting switch
Set the mode setting switch to "F" to select the self-loopback test.

Step 3 Execute the self-loopback test

(1) Turn the PC CPU power supply ON or reset the PC CPU.
The C24-S2 turns ON the ready signal (Xn7), and the test
automatically starts.

(2) Check sequence
Checks are executed in the following order:
1) PC CPU communications check
2) RS-232C communications check
The checks are then repeated.

(3) Check the LED display status, as described in Section 9.2.2.
Normal........... Go to step (4) to end the test.
Error e, Correct the error and repeat the self-loopback test.

(4) When the checks are completed:
1) Turn the power supply OFF.
2) Disconnect the cables. Connect the cables for
communication with the MODBUS master station.
3) Change the setting of the mode setting switch ("0").
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9.2.2 Self-loopback test operations

The check operations in the self-loopback test, the LED indications when
normal and in the event of an error, etc., are shown in the table below.

I Normal Indicator LED Error Indicator
Check ltems Check Descriptions Status LED Status Remarks
After writing data to
special register D9072, I
the C24-S2 reads and C/N y
verifies . (LED No.11) | OFF : RS-2020
If the data matches, the
PC CPU_ . data is changed and the C/N
communication procedure is repeated. (LED No.11) | ON
check ' If the data does not
match, an error is
s CPU )
indicated. (LED No.3) Flashing
PC CPU C24-S2
Checks if data sent from
the RS-232C interface of SIO
the C24-S2 is correctly (LED No.14) | OFF
received by the same . RS-232C
interface. T
RS-232C If normal, the C24-S2 sb sIo )
communications | changes the data and the ON -
check procedure is repeated. (LED No.1) (LED No.14) T
if not normal, an error is Flashing
indicated. )
An error is indicated if no RD
cable is connected. (LED No.2)
C24-82
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9.3 A1SJ71UC24-R4-S2 Self-Loopback Test
9.3.1 Procedure to carry out the self-loopback test
The procedure to carry out the self-loopback test is as follows.

Step 1 Connect the cables
Connect the cables to the RS-422/485 terminal block as shown beiow.

C24-52

Signal
Name

Cable Connections

SDA
SDB
RDA
RDB
SG
FG

Step 2 Set the mode setting switch
Set the mode setting switch to "F* to select the self-loopback test.

Step 3 Execute the self-loopback test
(1) Turn the PC CPU power supply ON or reset the PC CPU.
The C24-S2 turns ON the ready signal (Xn7), and the test
automatically staris.

(2) Check sequence
Checks are executed in the following order:
1) PC CPU communications check
2) RS8-422/485 communications check
The checks are then repeated.

(3) Check the LED display status, as described in Section 9.1.2.
Normal........... Go to step (4) to end the test.
Error ... Correct the error and repeat the self-loopback test.

(4) When the checks are completed:
1) Turn the power supply OFF.
2) Disconnect the cables. Connect the cables for
communication with the MODBUS master station.
3) Change the setting of the mode setting switch ("1").
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9.3.2 Self-loopback test operations

The check operations in the self-loopback test, the LED indications when
normal and in the event of an error, etc., are shown in the table below.

Normal Indicator LED

Error Indicator

Check ltems Check Descriptions Status LED Status Remarks

After writing data to
special register D9072,
the C24-S2 reads and C/N OFF
verifies it. (LED No.11)
If the data matches, the

PCCPU data is changed and the C/N

communication procedure is repeated. (LED No.11) | ON

check If the data does not >
match, an error is cPU RS-422/485
indicated. (LED No.3) Fiashing

PC CPU C24-52

Checks if data sent from
the RS-422/485 interface Sio OFF
of the C24-S2 is correctly (LED No.14)
received by the same
interface.

RS-422/485 If normal, the C24-S2 sD 10 on 1

communications | changes the data and the

check procedure is repeated. (LED No.1) (LED No.14) - )
if not normal, an error is Ftashing 1
indicated. RS-422/485
An error is indicated if no RD
cable is connected (LED No.2) Cono2
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10. PROCESSING TIME

10.1 Transmission Delay Time

The transmission delay time is the time lapse between the transmission of
a query message from the MODBUS master station and the reception of a

response message.

MODBUS
master station

C24-S2

Query message
transmission

)
« Message transmission
time

Response message
transmission

Internal Internal
processing processing Message transmission
time time time

Tque

Transmission delay time (T) =

T que

(query message processing time)

T seq (PC CPU processing time)

T res
(response message
processing time)

*1  46us in the ASCII mode

 — -t

Tseq Tres

R A

Tque + Tseq + Tres

Query message transmission time
((number of bytes x number of bits in
one character)/baud rate x 1000 ms)
+ C24-S2 internal processing time
(approx. 2 ms + number of bytes

x 3us)

*1

Sequence scan time x n times
*2

Response message transmission time
((number of bytes x number of bits in
one character)/baud rate x 1000 ms)
+ C24-82 internal processing time
(approx. 2 ms + number of bytes

X 3Us)
*1

*2  For the number of accesses determined in accordance with the type of query message
request, see the APPENDIX.
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10.1.1 Calculation examples

(1) The transmission delay time when 256 points are read in the RTU mode
by using the MODBUS standard function "read coil status” is calculated
below.

The transmission specifications are assumed io be as follows: patity bit
exists (odd), stop bit = 1 bit, transmission speed = 19200 bps. The PC
CPU scan time is assumed to be 100 ms.

1) Query message format

Function ; : : Number of points Error
D d t
Address code evice cesignation read check
(01H) (H) L | (otH) | (oomy | field
2) Response message format

Function | Number Read . Read Error

Address code of bytes data | ... data check

(01H) |read (32)| No.1 No.32 field
T que = Query message transmission time
(query message processing time) ({(number of bytes x number of bits
in one character)/baud rate x 1000

ms)
+ C24-82 internal processing time
(approx. 2 ms + number of bytes
x 3us)
= Query message transmission time
((7 x 11) / 19200 x 1000ms)
+ C24-82 internal processing time
(2 ms +7 X 3us)
4.01 ms + 2 ms + 0.02 ms
6.03 ms

T seq (PC CPU processing time)

Sequence scan time x n times
100 ms x 1 time

100 ms
T res = Response message transmission
(response message time ((number of bytes x number of
processing time) bits in one character)/baud rate x
1000 ms)

+ C24-S2 internal processing time
(approx. 2 ms + number of bytes
X 3us)
= Response message transmission
time ((36 x 11)/19200 x 1000 ms)
+ C24-82 internal processing time
(2 ms + 36 x 3us)
20.63ms +2ms + 0.11 ms
22.74 ms

Tque + Tseq + Tres
6.03 ms + 100 ms + 22.74 ms
128.77 ms

i

Transmission delay time (T)

I uu
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(2) The transmission delay time when the MODBUS standard function
“force single coil" is executed in the ASCII mode is calculated beiow.
The transmission specifications are assumed to be as follows: parity bit
exists (odd), stop bit = 1 bit, transmission speed = 19200 bps. The PC
CPU scan time is assumed to be 100 ms.

1) Query message format

Function | Device designation ON/OFF data Error
Address code check
(C5H) (H) L (H) (8] field

2) Hespohse message format

Function Device No. ON/OFF data Error
Address code check
(05H) (H) (8 (H) (L) field

Note:

® In the actual message format, there are two bytes of ASCHi code between the address
and the error check field, and a colon preceding the address and carriage return (CR)
and line feed (LF) characters after the error check field are used as the synchroniza-
tion characters.

T que = Query message transmission time
(query message proccessing time)  ((number of bytes x numberof bits
in one character)/baud rate x 1000
ms)
+ C24-52 internal processing time
(approx. 2 ms + number of bytes
X 46p8)
= Query message transmission time
((17 x 10 )/19200 x 1000 ms
+ C24-S2 internal processing time
(2 ms + 7 x 46us)
8.85ms +2ms +0.32ms
11.17 ms

T seq (PC CPU processing time) Sequence scan time x n times

100 ms x 1 time

([T

100 ms If "disabled during
RUN" is set
T res = Response message transmission
(response message time ((number of bytes x number of
processing time) bits in one character)/baud rate x
1000 ms)

+ C24-S2 internal processing time
(approx. 2 ms + number of bytes
x 3us)
= Response message transmission
time ((17 x 10)/19200 x 1000 ms
+ C24-S2 internal processing time
(2 ms + 7 x 46us)
8.85ms +2 ms + 0.32 ms
11.17 ms

10-3
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T Essesesmseesssene. 1ELSEC-A

Transmission delay time (T) Tque + Tseq + Tres

11.17 ms + 100 ms +
11.17 ms
122.34 ms

[
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11. HANDLING PRECAUTIONS

(1) C24-S2 station numbers can be set in the range 1 to 99, and a maximum
of 32 stations can be set on one RS-422/485 line.
Station numbers cannot be duplicated within the same system.

(2) The transmission specifications must be the same for all stations on the
same line.

(8) Since the A1SJ71UC24-R2-S2 has no station number setting switch, it
judges all received data to be destined for it.

(4) Dedicated commands for C24 cannot be used, and it is not possible to
register the model name in 1/0 allocation.
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APPENDIX

APPENDIX
If the PC CPU is in the RUN status when it receives a request from the
C24-82, the request is processed after execution of the END instruction.
The intervening times added to the scan time and the number of scans re-
quired for processing are indicated below.
(1) MODBUS standard functions
Itervening Time [ms] (Extension of Scan Time)
A0JZA Number of Scans
Item ’ Required for
Access .
ﬁ‘ls, A3H AnA AnU Data Unit Processing
nN
READ COIL STATUS 0.76 ms 0.57 ms 1.38 ms 1.95 ms 256 devices | 1 scan
: 1 scan devices (2 scans
READ HOLDING REGISTERS 1.13 ms 0.81ms 2.42ms 351 ms 64 devices for "R" devices only)
. 2 scans (1 scan when
FORCE SINGLE COIL 1.13ms 0.94 ms 1.06 ms 1.65 ms 1 device *enableduring RUN" is set)
2 scans (1 scan when
PRESET SINGLE REGISTERS 1.13ms 0.84 ms 2.60 ms 3.90 ms 1 device "enableduring RUN" is set
[excluding R})
READ EXCEPTION STATUS 1 scan
LOOPBACK DIAGNOSTICTEST —_—
FETCH EVENT COUNTER
COMMUNICATIONS —
FETCH COMMUNICATIONS
EVENT LOG
2 scans (1 scan when
FORCE MULTIPLE COILS 1.13ms 0.94 ms 1.06 ms 1.65 ms 160 devices | devices "enable during
RUN" is set)
FORCE MULTIPLE 2 scans (1 scan when
REGISTERS 113 ms 0.84 ms 2.60 ms 3.90 ms 64 devices | "enable during RUN" is set
[excluding R])
REPORT SLAVE I.D. 1 scan
READ GENERAL REFERENCE . | 1.27 ms 0.76 ms 242 ms 5.00 ms 64 devices | 2 scans
WRITE GENERAL .
REFERENCE 1.27 ms 0.76 ms 2.60ms 540 ms 64 devices | 2 scans
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(2) Optional functions (data link function)

Itervening Time [ms] (Extension of Scan Time)
A0JZH Number of Scans
Item s Required for
A1S, A3H AnA AnU Access Processing
Data Unit
AnN
Bit units | 0.76 ms 0.57 ms 1.38 ms 1.95 ms 256 devices .
Batch 1 scan (2 scans for device
read ‘éve‘\’;ges 113ms | 081ms |242ms |351ms |64devices | 1 only)
Bit units | 1.13ms 0.94 ms 1.06 ms 1.65 ms 160 devices | 2 scans (1 scan when
Batch " . s
write Word i enablg during RUN" is set
devices 113 ms 0.84 ms 2.60 ms 3.90 ms 64 devices [excluding R])
Device Test Bit units | 1.18 ms 0.90ms | 1.06 ms 1.55ms | 20 devices | 2 scans (1 scan when
memory (random [ \worg "enable during RUN" is set
write) devices 1.13 ms 0.90 ms 1.06 ms 0.95 ms 10 devices | [excluding R])
Monitor Bit units
data Wi
. ord i W
entry devices 1 scan for device "R" only
Bit units | 2.02 ms 0.93 ms 146 ms 0.70 ms 40 devices
Monitor | word . 1 scan
devices 2.08 ms 0.96 ms 1.47 ms 0.70ms 20 devices
Batch read 1.27 ms 0.76 ms 242 ms 5.00 ms 64 devices 2 scans
Extension Batch write 1.27 ms 0.76 ms 2.60ms 5.40ms 64 devices
r'ltla?g;ister Test (random write) | 1.31 ms 0.87 ms 0.97 ms 1.75 ms 10 devices | 2 scans
Monitor data entry
1 scan
Monitor 1.75ms 0.98 ms 1.42ms 0.85ms 20 devices
Buffer Batch read
memory Batch write
Special Batch read FROM FROM FROM FROM 1 scan
function instruction + instruction +  |instruction + |instruction +
processin processi processin i
i Batch write fme 0 fime fime o fme 128 bytes 2 scans (1 scan when
butfer aten wri , *enable during RUN" is set)
memory - 1.13 ms 0.81ms | 075ms 1.20 ms
Baich Main 1.20 ms 0.78 ms 0.70 ms 1.10ms 1 scan
Sequence | "ead Sub 1.20 ms 0.84ms |070ms |1.05ms | 64 steps
program | oich | Main | 1.35ms | 075ms | 070ms | 0.75ms > coane
write Sub 1.70 ms 0.76 ms 0.70 ms 1.45 ms
Batch Main 1.35ms 0.76 ms
Micro read
computer Sub 1.35 ms 0.76 ms 128 bytes 2 scans
program Batch Main 1.35 ms 0.73 ms
write Sub 153ms | 0.73ms
Batch read 1.35ms 0.76 ms 2.42ms 4.90 ms 128 bytes
Comment 2 scans
Batch write 1.53 ms 0.73ms 2.60 ms 5.35ms
Batch read 0.68 ms 0.50 ms 2.42ms 495 ms 128 bytes
Parameter | Batch write 2 scans
Analysis request
Remote RUN
PC CPU Remote STOP 1-scan
PC type read
Loopback
test
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IMPORTANT |

(1) Design the configuration of a system to provide an external protective or
safety inter locking circuit for the PCs.

(2) The components on the printed circuit boards will be damaged by static
electricity, so avoid handling them directly. If it is necessary to handle
them take the following precautions.

(a) Ground human body and work bench.

(b) Do not touch the conductive areas of the printed circuit board and its
electrical parts with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any
consequential damage that may arise as a result of the installation or use of
this equipment.

All examples and diagrams shown in this manual are intended only as an aid
to understanding the text, not to guarantee operation. Mistubishi Electric wiil
accept no responsibility for actual use of the product based on these lillustrative
examples.

Owing to the very great variety in possible applications of this equipment, you
must satisfy yourself as to its suitability for your specific application.
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