COMMUNICATION INSTRUCTION MANUAL ACS2(C5W, C5)

No. ACS2CE1 2026.01

This manual contains instructions for communication functions of the ACS2.

Serial communication and Console communication cannot be used together.

When performing Serial communication, remove the tool cable (CMD-001) from the USB port of the PC and
console connector of the ACS2.

When performing Console communication, it is not required to remove the Serial communication cables.
However, do not send a command from the master side.

1. System Configuration

1.1  When Using USB Communication Cable CMC-001-1 (sold separately)

Host computer

USB communication cable
CMC-001-1 (sold separately) ACS2

No. 0 No. 1 No. 30

Fig. 1.1-1

1.2 When Using Communication Converter IF-400 (sold separately)

Host computer

Communication converter

IF-400 (sold separately) ACS?2
RS-232C «— RS-485

Fig. 1.2-1



2. Wiring

2.1  When Using USB Communication Cable CMC-001-1 (sold separately)

USB communication cable ACS2
CMC-001- 1 (sold separately/m ® YAQ)
R

[COM RS ® SG

Host computer
USB port

Shield wire

YA(-)
@ YB(+)
SG
Shield wire |
YA(-)
@ YB(+)
Fig. 2.1-1
2.2 When Using Communication Converter IF-400 (sold separately)
Communication converter IF-400 (sold separately) ACS2
o 3 A RS-232C «— RS-485 7 HKe—s YAG)
S RS —— @ YB(+)
RXD 2 — LS SG
GND 5 pood 6 RS
1.2 3 4
DCD 1 =
FG
DTR 4 =7
~ oD Shield wire
DSR 6
YA(-)
RTS 7
] A @ YB(+)
CTS 8 @ s SG
RI 9 | SmE07 59
Host computer lecccd
D-sub 9-pin connector :
Shield wire :
N YA(-)
@ YB(+)
CDM SG

Fig. 2.2-1



Shield wire
Connect only one end of the shield to the FG to avoid a ground loop. If both ends of the shield wire are
connected to the FG, the circuit will be closed, resulting in a ground loop. This may cause noise. Be sure
to ground the FG terminal.
Recommended cable: OTSC-VB 2PX0.5SQ (made by Onamba Co., Ltd.) or equivalent (Use a twisted
pair cable.)

Terminator (Terminal resistor)
Communication converter IF-400 (sold separately) has a built-in terminator.
The terminator is mounted at the end of the wire when connecting multiple peripheral devices to
a personal computer. The terminator prevents signal reflection and disturbance.

Do not connect a terminator to the communication line because ACS2 has built-in pull-up and pull-down
resistors.



3. Setting Communication Parameters

Set communication parameters in Communication setting group.

To enter Communication setting group, press the €2 key multiple times in Run mode, then press the E key.
Use the # or & key for settings (or making a selection).

To register the set data, use the € key.

Set each communication parameter following the procedure below.
RUN mode
PV/SV Display

Communication setting group

Communication protocol

Characters,

Factory Default Setting Item, Function, Setting Range

Bl Communication protocol
]

T =Tath * Selects communication protocol.
* Selection item:

=

IR Shinko protocol

V==l MODBUS RTU mode

ci_il | MC protocol

= SVTC

Instrument number

* Sets the instrument number.
The instrument numbers should be set one by one when multiple instruments are
connected in Serial communication, otherwise communication is impossible.

« Setting range: 0 to 95

cmhF Communication speed
L1196 + Selects a communication speed equal to that of the host computer.
* Selection item:
i 95 | 9600 bps
,,,,, {92 | 19200 bps
1384 | 38400 bps
575 | 57600 bps
152 | 115200 bps
cAarl Data bit/Parity
"l 8 ER

"
X

* Selects data bit and parity.
* Selection item:

(]
1
1
1

X
X

8 bits/No parity

10

7 bits/No parity

x|

1
n
[

8 bits/Even

N
"
N

~d
T
[
2

7 bits/Even

8 bits/Odd

]
0
)

%
y
L
R

7 bits/Odd




Characters,
Factory Default

Setting Item, Function, Setting Range

Stop bit
* Selects the stop bit.
» Selection item:

¢ | 1 bit

2 | 2 bits

Response delay time

* Response from the controller can be delayed after receiving command from the host
computer.

« Setting range: 0 to 1000 ms

SVTC bias

» Step SV can be received from the connected Shinko programmable controllers PCA1
or PCB1. (Select ‘SV digital transmission’ in [Communication protocol] on the PCA1 or
PCB1.)
Refer to Section ‘9. SV Digital Transmission’ on p.73.

* SV adds SVTC bias value to the step SV.

« Setting range: *20% of input span
DC voltage, current inputs: *20% of scaling span (*

Available only when Shinko protocol is selected in [Communication protocol].

(*): The placement of the decimal point follows the selection.

RUN mode
PV/SV Display

Settings are now complete.




4. Communication Procedure

It begins with the host computer sending a command and ends with a response from the controller.

Host computer Controller
* Response with data
Command > When the master sends the Read command, the slave
R Data_ | responds with the corresponding set value or current status.
Command * Acknowledgement
When the master sends the Write command, the slave
Acknowledgement .
D responds by sending the acknowledgement after the
Command processing is terminated.
Negative - * Negative acknowledgement
| &cknowledgement When the master sends a non-existent command or value
Command out of the setting range, the slave returns a negative
acknowledgement.
No response * - g
* No response

The slave will not respond to the master in the following cases:

(Fig. 4-1) * Global address (Shinko protocol) is set.

* Broadcast address (MODBUS RTU mode) is set.

» Communication error (framing error, parity error)

» Checksum error (Shinko protocol), CRC-16 discrepancy (MODBUS
RTU mode)

Communication timing of the RS-485

Host computer Side (Take note while programming)
When the host computer starts transmission through the RS-485 communication line, the host computer is
arranged so as to provide an idle status (mark status) transmission period of 1 or more characters before
sending the command to ensure synchronization on the receiving side.
Set the program so that the host computer can disconnect the transmitter from the communication line within a
1 character transmission period after sending the command in preparation for reception of the response from
the controller.
To avoid collision of transmissions between the host computer and the controller, send the next command
after carefully checking that the host computer has received the response.
If a response to the command is not returned due to communication errors, set the Retry Processing to send
the command again. (It is recommended to execute Retry twice or more.)

Controller Side
When the controller starts transmission through the RS-485 communication line, the controller is arranged so
as to provide an idle status (mark status) transmission period of 1 ms or more (*) before sending the response
to ensure synchronization on the receiving side.
The controller is arranged so as to disconnect the transmitter from the communication line within a 1 character
transmission period after sending the response.
(*) Can be set in [Response delay time] within a range of 0 to 1000 ms. (See p.5.)



5.1

5.2

Shinko Protocol

Transmission Mode

Shinko protocol is composed of ASCII.
Hexadecimal (0 to 9, Ato F), which is divided into high order (4-bit) and low order (4-bit) out of 8-bit

binary data in command is transmitted as ASCII characters.
Start bit:
Data bit:

Data format

Parity:

Stop bit:

1 bit

7 bits (8 bits)
Even (No parity, Odd) Selectable
1 bit (2 bits)

Error detection: Checksum

Command Configuration

All commands are composed of ASCII.
The data (set value, decimal number) is represented by a hexadecimal number.

The negative numbers are represented in 2's complement.

Selectable

Selectable

Numerals written below the command represent number of characters.

(1) Write command
» Write a single piece of data

Sub .
Header Command Data Delimiter
(02H) Address a?zdoras)s type (50H) item Data Checksum (03H)
1 1 1 1 4 4 2 1
» Write multiple pieces of data
Sub .
Header Command Data Delimiter
(02H) Address a?zdoras)s type (54H) item Data Checksum (03H)
1 1 1 1 4 4xn 2 1
n: Amount of data
(2) Read command
* Read a single piece of data
Sub .
Header Command Data Delimiter
(02H) Address a?zd(;as)s type (20H) item Checksum (03H)
1 1 1 1 4 2 1
* Read multiple pieces of data
Sub Amount of .
Header Address address Command I_Data Read data | Checksum Delimiter
(02H) (20H) type (24H) item N (O3H)
1 1 1 1 4 4 2 1
(3) Response with data
* Response to ‘Read a single piece of data’
Sub .
Header Command Data Delimiter
(06H) Address a?zd(;ﬁ's)s type (20H) tem Data Checksum (03H)
1 1 1 1 4 4 2 1
* Response to ‘Read multiple pieces of data’
Sub .
Header Command Data Delimiter
(06H) Address azﬂzdoras)s type (24H) item Data Checksum (03H)
1 1 1 1 4 4xn 2 1

n: Amount of data




(4) Acknowledgement

Header Delimiter
(06H) Address | Checksum (03H)
1 1 2 1
(5) Negative acknowledgement
Header Error Delimiter
(15H) Address code Checksum (03H)
1 1 1 2 1
Header: Control code to represent the beginning of the command or the response.

ASCII is used.

Write command, Read command: STX (02H) fixed
Response with data, Acknowledgement: ACK (06H) fixed
Negative acknowledgement: NAK (15H) fixed

Instrument number (Address): Numbers by which the host computer discerns each controller.

Sub address:

Instrument number 0 to 94 and Global address 95.

ASCII (20H to 7FH) is used by adding 20H to instrument numbers 0 to 95 (O0H to 5FH).
95 (7FH) is called Global address, which is used when the same command is sent to
all the controllers connected. However, the response is not returned.

20H fixed
Command type: Code to discern Write command and Read command.

Co_lr!;r'r;:nd Contents Description

20H Read a single piece of data Reads a single piece of data.

24H Read multiple pieces of data | Reads consecutive multiple pieces
of data. (Amount of data: Max. 100)

50H Write a single piece of data Writes a single piece of data.

54H Write multiple pieces of data | Writes consecutive multiple pieces
of data. (Amount of data: Max. 100)

Data item:

Data:

Checksum:

Delimiter:

Error code:

Notes about Reading/Writing multiple pieces of data
When reading/writing multiple pieces of data, as it takes time until controller sends response
data, the host computer determines no response time based on timeout period below after
sending a command.
Timeout period calculation: 6 ms x Amount of data + Response delay time (*)
(*) Refer to Response delay time on p.5.
Classification of the command object.
Composed of 4-digit hexadecimal numbers, using ASCII.
Refer to ‘7. Communication Command Table’. (p.21 to 36)
The contents of data (values) differ depending on the Write command.
Composed of 4-digit hexadecimal numbers, using ASCII.
Refer to ‘7. Communication Command Table’. (p.21 to 36)
2-character data to detect communication errors.
Refer to ‘5.3 Checksum Calculation’ on p.9.
Control code to represent the end of command.
ASCII code ETX (03H) fixed
Represents an error type using ASCII.

Error Code Contents
1(31H) Non-existent command
2 (32H) Not used
3 (33H) Value outside the setting range
4 (34H) Status unable to be written (e.g. AT is performing.)
5 (35H) During setting mode by keypad operation

-8 -



5.3 Checksum Calculation
Checksum is used to detect receiving errors in the command or data.
Set the program for the master side as well to calculate the checksum of the response data from the
slaves so that communication errors can be checked.

The ASCII code (hexadecimal) corresponding to the characters which range from the address to that
before the checksum is converted to binary notation, and the total value is calculated.

The lower one byte of the total value is converted to 2’s complement, and then to hexadecimal numbers,
that is, ASCII code for the checksum.

* 1’s complement: Reverse each binary bit. 0 will become 1 and vice versa.
» 2's complement: Add 1 to 1’s complement.

[Example of checksum calculation]
SV1 (0001H): 600C (0258H)
Address (instrument number): 0 (20H)

P Checksum calculation range
[e.q.] [« >

STX P 0 0 0 1 0 2 5 8 E 0 | ETX

[Characters above are represented in ASCII.]
v V V V V V V¥

02H | 20H | 20H | 50H | 30H | 30H | 30H | 31H | 30H | 32H | 35H | 38H | 45H | 30H | 03H

[Hexadecimal] [Binary] Checksum
20H 0010 0000
20H 0010 0000
50H 0101 0000
30H 0011 0000 — [1's complement] 1101 1111
30H 0011 0000 + 1
30H 0011 0000 [2's complement] 1110 0000
31H 0011 0001
30H 0011 0000 I I
32H 0011 0010 [Hexadecimal] E 0
35H 0011 0101 ¢ ¢
+ 38H 0011 1000
10 0010 0000————— [ASCI| 45H 30H
Checksum
Fig. 5.3-1



5.4 Command Example

Numerals written below the command represent number of characters.

(1) Read [Address 1, PV (03E8H)]
* Read command from the master

Header| Address | Sub |Command Data item Checksum | Delimiter
address type [03E8H]
(02H) | (21H) (20H) (20H) | (30H 33H 45H 38H)| (42H 46H) | (03H)
1 1 1 1 4 2 1
« A response from the slave in normal status [When PV=600C (0258H)]
Header| Address | Sub |Command Data item Data Checksum | Delimiter
address type [03E8H] [0258H]
(06H) | (21H) (20H) (20H) |(30H 33H 45H 38H) | (30H 32H 35H 38H) | (46H 30H) | (03H)
1 1 1 1 4 4 2 1
(2) Write [Address 1, SV1 (0001H)]
* Write command from the master [when writing SV1 to 600C (0258H)]
Header| Address Sub |[Command Data item Data Checksum | Delimiter
address type [0001H] [0258H]
(02H) | (21H) (20H) (50H) |(30H 30H 30H 31H)|(30H 32H 35H 38H) | (44H 46H) | (03H)
1 1 1 1 4 4 2 1
* Aresponse from the slave in nhormal status
Header| Address | Checksum | Delimiter
(06H) | (21H) | (44H 46H)| (03H)
1 1 2 1
(3) Read [Address 1, SV1 (0001H)]
* Read command from the master
Header| Address Sub |Command Data item Checksum | Delimiter
address type [0001H]
(02H) | (21H) (20H) (20H) | (30H 30H 30H 31H)| (44H 45H) | (03H)
1 1 1 1 4 2 1
« A response from the slave in normal status [When SV1=600C (0258H)]
Header| Address| Sub |Command Data item Data Checksum | Delimiter
address type [0001H] [0258H]
(06H) | (21H) (20H) (20H) |(30H 30H 30H 31H) | (30H 32H 35H 38H)| (30H 46H) | (03H)
1 1 1 1 4 4 2 1

- 10 -




(4) Write (Address 1, Program pattern data) (Write multiple pieces of data)

Example of program pattern setting

Step 1 2 3 4 5
SV (t) 200 200 300 | 300 0
Time 1:00 2:00 0:30 1:00 2:00
Wait block No. 2 1 2 1 1
PID block No. 2 2 3 3 2
300c
200<c
O«c
L 1:00 2:00 0:30 | 1:00 2:00

Program control starts

Fig. 5.4-1

When writing the above program pattern, Command data in the message becomes as follows.

Data is converted to hexadecimal.

Data Item Data Data (Converted to Hexadecimal)
1000H | Step 1 SV 200 < 00C8H
1001H | Step 1 time 60 minutes (1:00) 003CH
1002H | Step 1 wait block No. 2 0002H
1003H | Step 1 PID block No. 2 0002H
1004H | Step 2 SV 200 «© 00C8H
1005H | Step 2 time 120 minutes (2:00) 0078H
1006H | Step 2 wait block No. 1 0001H
1007H | Step 2 PID block No. 2 0002H
1008H | Step 3 SV 300 «© 012CH
1009H | Step 3 time 30 minutes (0:30) 001EH
100AH | Step 3 wait block No. 2 0002H
100BH | Step 3 PID block No. 3 0003H
100CH | Step 4 SV 300 < 012CH
100DH | Step 4 time 60 minutes (1:00) 003CH
100EH | Step 4 wait block No. 1 0001H
100FH | Step 4 PID block No. 3 0003H
1010H | Step 5 SV 0 0000H
1011H | Step 5 time 120 minutes (2:00) 0078H
1012H | Step 5 wait block No. 1 0001H
1013H | Step 5 PID block No. 2 0002H

- 11 -




» Write command from the master (When writing the above program pattern data)

Header| Address Sub |Command Data item
address type [1000H]
(02H) | (21H) (20H) (54H) |(31H 30H 30H 30H)
1 1 1 1 4
Data

(30H 30H 43H 38H 30H30H 33H 43H

[00C8003C0002000200C8007800010002012C001E00020003012C003C000100030000007800010002H]
30H 30H 30H 31H 30H 30H 30H 32H)

80 (4 x 15)

» Response from the slave in normal status

Header| Address | Checksum | Delimiter
(06H) | (21H) | (44H 46H)| (03H)
1 1 2 1

(5) Read (Address 1, Program pattern data) (Read multiple pieces of data)
* Read command from the master [Amount of data: 15 (000FH), when reading the program pattern
data on p.11]

Checksum | Delimiter
(44H 35H) | (03H)
2 1

Header| Address Sub |Command Data item Amount of read data| Checksum | Delimiter
address type [1000H] 15 [000FH]
(02H) | (21H) (20H) (24H) | (31H 30H 30H 30H) | (30H 30H 30H 46H)| (30H 34H) | (03H)
1 1 1 1 4 4 2 1
* Response from the slave in normal status
Header| Address Sub |Command Data item
address type [1000H]
(06H) | (21H) (20H) (24H) |(31H 30H 30H 30H)
1 1 1 1 4
Data

(30H 30H 43H 38H 30H30H 33H 43H

[00C8003C0002000200C8007800010002012C001E00020003012C003C000100030000007800010002H]
30H 30H 30H 31H 30H 30H 30H 32H)

-12 -

Checksum | Delimiter
(30H 35H) | (03H)
2 1




Response data becomes as follows.

Data Item Data Data (Converted to Hexadecimal)
1000H | Step 1 SV 200 < 00C8H
1001H | Step 1 time 60 minutes (1:00) 003CH
1002H | Step 1 wait block No. 2 0002H
1003H | Step 1 PID block No. 2 0002H
1004H | Step 2 SV 200 < 00C8H
1005H | Step 2 time 120 minutes (2:00) | 0078H
1006H | Step 2 wait block No. 0 < 0000H
1007H | Step 2 PID block No. 2 0002H
1008H | Step 3 SV 300 < 012CH
1009H | Step 3 time 30 minutes (0:30) 001EH
100AH | Step 3 wait block No. 10 < 000AH
100BH | Step 3 PID block No. 3 0003H
100CH | Step 4 SV 300 < 012CH
100DH | Step 4 time 60 minutes (1:00) 003CH
100EH | Step 4 wait block No. 0« 0000H
100FH | Step 4 PID block No. 3 0003H
1010H | Step 5 SV 0« 0000H
1011H | Step 5 time 120 minutes (2:00) | 0078H
1012H | Step 5 wait block No. 0 < 0000H
1013H | Step 5 PID block No. 2 0002H

- 13 -




6.

6.1

6.2

6.3

MODBUS Protocol

Transmission Mode

The MODBUS protocol has one transmission mode (RTU mode). Structurally, RTU mode transmits the 8-
bit binary data within the command as-is.
Data format  Start bit: 1 bit
Data bit: 8 bits
Parity: No parity (Even, Odd) (Selectable)
Stop bit: 1 bit (2 bits) (Selectable)
Error detection: CRC-16 (Cyclic Redundancy Check)

Data Communication Interval

1.5 character transmission times or less

(Communication speed 9600 bps: 1.5 character transmission times,

Communication speed 19200 bps, 38400 bps, 57600 bps and 115200 bps: 750 s)

To transmit continuously, an interval between characters which consist of one message, must be within 1.5
character transmission times.

If an interval lasts longer than 1.5 character transmission times, from the master is finished, which results in
a communication error, and will not return a response.

Message Configuration

RTU mode message is configured to start after idle time is processed for more than 3.5 character
transmissions, and end after idle time is processed for more than 3.5 character transmissions.
(Communication speed 9600 bps: 3.5 character transmission times,

Communication speed 19200 bps, 38400 bps, 57600 bps, and 115200 bps: 1.75 ms)

Data section: Max. 252 bytes

3.5idle Slave Function Data Error check 3.5idle
characters | address code CRC-16 characters
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(1) Slave Address
Slave address is an individual instrument number on the slave side, and is set within the range 0 to 95
(O0OH to 5FH). The master identifies slaves by the slave address of the requested message.
The slave informs the master which slave is responding to the master by placing its own address in the
response message.
Slave address 0 (O0OH, Broadcast address) can identify all the slaves connected. However, slaves do
not respond.

(2) Function Code
The function code is the command code for the slave to undertake one of the following actions.

Type Function Code | Sub-Function Code Contents
03 (03H) Reads a single or multiple piece(s) of data
Data from slave(s).
access 06 (06H) Writes a single piece of data to slave(s).
16 (10H) Writes multiple pieces of data to slave(s).

The function code is used to discern whether the response is normal (acknowledgement) or if any error
(negative acknowledgement) has occurred when the slave returns the response message to the
master.

When acknowledgement is returned, the slave simply returns the original function code.

When negative acknowledgement is returned, the MSB of the original function code is set as 1 for the
response.

For example, if the master sends request message setting 13H to the function code by mistake, slave
returns 93H by setting the MSB to 1, because the former is an illegal function.

For negative acknowledgement, the exception codes below are set to the data of the response
message, and returned to the master in order to inform it of what kind of error has occurred.

Exception Code Contents
1 (01H) lllegal function (Non-existent function)
2 (02H) lllegal data address (Non-existent data address)
3 (03H) lllegal data value (Value out of the setting range)
17 (11H) Shinko protocol error code 4
(Status unable to be written. (e.g.) AT is performing.)
18 (12H) Shinko protocol error code 5
(During setting mode by keypad operation)

(3) Data
Data differs depending on the function code.
A request message from the master is composed of a data item, amount of data and setting data.
A response message from the slave is composed of the byte count, data and exception codes
in negative acknowledgements, corresponding to the request message.
The effective range of data is -32768 to 32767 (8000H to 7FFFH).
Refer to Section “7. Communication Command Table” (p.21 to 36).
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(4) Error Check
After calculating CRC-16 (Cyclic Redundancy Check) from the slave address to the end of the data, the
calculated 16-bit data is appended to the end of message in sequence from low order to high order.
How to calculate CRC-16

In the CRC-16 system, the information is divided by the polynomial series. The remainder is added
to the end of the information and transmitted. The generation of a polynomial series is as follows.
(Generation of polynomial series: X6+ X5+ X2+ 1)

@ Initialize the CRC-16 data (assumed as X) (FFFFH).

@ Calculate exclusive OR (XOR) with the 1st data and X. This is assumed as X.

® Shift X one bit to the right. This is assumed as X.

@ When a carry is generated as a result of the shift, XOR is calculated by X of @ and the fixed

value (AOO1H). This is assumed as X. If a carry is not generated, go to step ®.

® Repeat steps @ and @ until shifting 8 times.

® XOR is calculated with the next data and X. This is assumed as X.

@ Repeat steps @ to ®.

Repeat steps @ to ® up to the final data.

@ Set X as CRC-16 to the end of message in sequence from low order to high order.

- 16 -



6.4 Message Example

Numerals written below the command represent number of characters.

(1) Read [Slave address 1, PV (03E8H)]

* Arequest message from the master

35 idle Slave Function Data item Amount of data| Error check 35idle
chéracters address code CRC-16 chéracters
(01H) (03H) (03E8H) (0001H) (047AH)
1 1 2 2 2
* Response message from the slave in normal status [When PV is 600C (0258H)]
3.5 idle Slave Function Response Data Error check 35idle
chéracters address code byte count CRC-16 chéracters
(01H) (O3H) (02H) (0258H) (BBDEH)
1 1 1 2 2
(2) Write [Slave address 1, SV1 (0001H)]
* A request message from the master [When SV1 is written to 600C (0258H)]
35 idle Slave Function Data item Data Error check 35idle
chéracters address code CRC-16 chéracters
(01H) (06H) (0001H) (0258H) (D890H)
1 1 2 2 2
* Response message from the slave in normal status
: Slave Function Data item Data Error check .
cr?é?algtlgrs address code CRC-16 ct?é?algtleers
(01H) (06H) (0001H) (0258H) (D890H)
1 1 2 2 2

* Response message from the slave in exception (error) status (When a value out of the setting range is set)
The function code MSB is set to 1 for the response message in exception (error) status, and 86H is returned.

The Exception code 03H (Value out of the setting range) is returned (error).

: Slave Function |Exception code| Error check .
cr?é?algtlsrs address code CRC-16 cr?é?alc(:jtlgs
(01H) (86H) (03H) (0261H)
1 1 1 2
(3) Read [Slave address 1, SV1 (0001H)]
» Arequest message from the master
. Slave Function Data item Data Error check .
cr?é?algtlsrs address code CRC-16 cr?é?alc(:jtlgrs
(01H) (03H) (0001H) (0001H) (D5CAH)
1 1 2 2 2
« Response message from the slave in normal status [When SV1 is 600C (0258H)]
35 idle Slave Function Response Data Error check 3.5 idle
chéracters address code byte count CRC-16 chéracters
(01H) (03H) (02H) (0258H) (BSDEH)
1 1 1 2 2

» Response message from the slave in exception (error) status (When data item is incorrect)
The function code MSB is set to 1 for the response message in exception (error) status, and 83H

is returned. The Exception code 02H (Non-existent data address) is returned (error).

Slave

Function

Exception code

Error check

- 17 -
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(01H) | (83H) (02H) (COF1H)
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Program pattern setting example

(4) Write (Slave address 1, Program pattern data) (Write multiple pieces of data)

Program control starts

Fig. 6.4.2-1

Step 1 2 3 4 5
SV () 200 200 300 300 0
Time 1:00 2:00 0:30 1:00 2:00
Wait block No. 2 1 2 1 1
PID block No. 2 2 3 3 2
300«c
200c
O«c
1:00 2:00 0:30 ' 1:00 2:00

When writing the above program pattern, Data in the message becomes as follows.
Amount of data: 20 (0014H)
Byte count: 40 (28H)

Data is converted to hexadecimal.

Data Item Data Data (Converted to Hexadecimal)
1000H | Step 1 SV 200 < 00C8H
1001H | Step 1 time 60 minutes (1:00) 003CH
1002H | Step 1 wait block No. 2 0002H
1003H | Step 1 PID block No. 2 0002H
1004H | Step 2 SV 200 < 00C8H
1005H | Step 2 time 120 minutes (2:00) | 0078H
1006H | Step 2 wait block No. 1 0001H
1007H | Step 2 PID block No. 2 0002H
1008H | Step 3 SV 300 «© 012CH
1009H | Step 3 time 30 minutes (0:30) 001EH
100AH | Step 3 wait block No. 2 0002H
100BH | Step 3 PID block No. 3 0003H
100CH | Step 4 SV 300 012CH
100DH | Step 4 time 60 minutes (1:00) 003CH
100EH | Step 4 wait block No. 1 0001H
100FH | Step 4 PID block No. 3 0003H
1010H | Step 5 SV 0 0000H
1011H | Step 5 time 120 minutes (2:00) | 0078H
1012H | Step 5 wait block No. 1 0001H
1013H | Step 5 PID block No. 2 0002H
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* Arequest message from the master (When writing the above program pattern data)

35 idle Slave Function Data item
chéracters address code
(01H) (10H) (1000H)
1 1 2
Data
(00142800C8003C0002000200C8007800010002012C001E00020003012C003C00010003000000
7800010002H)
43
Error check .
3.5idle
(C,C;)IE:S{ACALG‘) characters
2
* Response message from the slave in normal status
. Slave Function Data item Data Error check .
cf?é?alc(:jtleers address code CRC-16 cr?é?algtlt(:rs
(01H) (10H) (1000H) (0014H) (C4C6H)
1 1 2 2 2
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(5) Read (Slave address 1, Program pattern data) (Read multiple pieces of data)

* Arequest message from the master (When reading the program pattern data on p.20)

3.5 idle Slave Function Data item Amount of data| Error check 35 idle
chéracters address code CRC-16 chéracters
(01H) (O3H) (1000H) (0014H) (4105H)
1 1 2 2 2
* Response message from the slave in normal status
35 idle Slave Function Response
chéracters address code byte count
(01H) (03H) (28H)
1 1 1
Data
(00C8003C0002000200C8007800010002012C001E00020003012C003C00010003000000780001
0002H)
40

Data in the response message becomes as follows.

Error check .
CRC-16 cr?é?algtlg rs
(17A4H)

2

Data Item Data Data (Converted to Hexadecimal)
1000H | Step 1 SV 200 < 00C8H
1001H | Step 1 time 60 minutes (1:00) 003CH
1002H | Step 1 wait block No. 2 0002H
1003H | Step 1 PID block No. 2 0002H
1004H | Step 2 SV 200 «© 00C8H
1005H | Step 2 time 120 minutes (2:00) | 0078H
1006H | Step 2 wait block No. 1 0001H
1007H | Step 2 PID block No. 2 0002H
1008H | Step 3 SV 300 © 012CH
1009H | Step 3 time 30 minutes (0:30) 001EH
100AH | Step 3 wait block No. 2 0002H
100BH | Step 3 PID block No. 3 0003H
100CH | Step 4 SV 300 < 012CH
100DH | Step 4 time 60 minutes (1:00) 003CH
100EH | Step 4 wait block No. 1 0001H
100FH | Step 4 PID block No. 3 0003H
1010H | Step 5 SV 0 «c 0000H
1011H | Step 5 time 120 minutes (2:00) | 0078H
1012H | Step 5 wait block No. 1 0001H
1013H | Step 5 PID block No. 2 0002H
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7.

Communication Command Table

7.1  Shinko Protocol / MODBUS RTU

711

Setting Value Read/Write Command

Shinko
Protocol
Command

Type

MODBUS
Function
Code

Data Item

Data

20/24/50/54H

03/06/10H

0001H

SV1 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0002H

SV2 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0003H

SV3 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0004H

SV4 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0005H

SV5 setting

20/24/50/54H

03/06/10H

0006H

SV6 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0007H

SV7 setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0008H

SV8 setting

(
(
(
(
Set value (Decimal point ignored)
(
(
(

Set value (Decimal point ignored)

000%H
to
001FH

Reserved (*1)

Reserved (*1)

20/24/50/54H

03/06/10H

0020H

Input type selection

0000H : K-200 to 1370 <
0001H : K-200.0 to 800.0 <
0002H : K-200.0 to 400.0 <
0003H : J-200 to 1000 -c
0004H : J-200.0t0400.0
0005H : R 0to 1760 <

0006H : S 0t0 1760

0007H : B 0101820

0008H : E-200to 800 -c

0009H : T-200.0 t0 400.0
000AH : N-2001to0 1300 <
000BH : PL-II 0to 1390 -
000CH : C(W/Reb5-26) 0 to 2315 <«
000DH : Pt100 -200.0 to 850.0
000OEH : Pt100 -200 to 850
000FH : Pt100-100.0 to 100.0
0010H : 4 to 20mA DC -19999 to
19999

Built-in shunt resistor

0011H : 0to20mADC -19999 to
19999

Built-in shunt resistor

0012H : 4 to 20mA DC-19999 to
19999

External shunt resistor

0013H : 0to20mADC -19999 to
19999

External shunt resistor

0014H : Oto 1V DC -19999 to 19999
0015H : 0to 5V DC -19999 to 19999
0016H : 1to 5V DC -19999 to 19999
0017H :0to 10V DC -19999 to 19999

0000H: Celsius
0001H: Fahrenheit

20/24/50/54H 03/06/10H | 0021H | Temperature unit selection

20/24/50/54H | 03/06/10H | 0022H | Scaling high limit setting Set value (Decimal point ignored)

20/24/50/54H | 03/06/10H | 0023H | Scaling low limit setting Set value (Decimal point ignored)

=21 -



Shinko

Protocol MODB.US
o Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | 0024H | Decimal point position selection| 0000H: No decimal point
0001H: 1 digit after decimal point
0002H: 2 digits after decimal point
0003H: 3 digits after decimal point
0004H: 4 digits after decimal point
20/24/50/54H 03/06/10H | 0025H | Input sampling selection 0000H :125 msec
0001H :50 msec
0002H :10 msec
20/24/50/54H 03/06/10H | 0026H | Number of moving average Set value
20/24/50/54H 03/06/10H | 0027H S;l:;(;r correction coefficient Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0028H | Sensor correction setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0029H | PV filter time constant setting Set value (Decimal point ignored)
002AH | Reserved (*1)
to to
002FH | Reserved (*1)
20/24/50/54H 03/06/10H | 0030H | OUT1 output type selection 0000H :SSR
0001H : Current output (4-20 mA DC)
0002H : Current output (0-20mA DC)
20/24/50/54H 03/06/10H | 0031H | OUT1 proportional cycle setting| Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0032H sC‘)eLtJt'iFn1gON/OFF hysteresis Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0033H | OUT1 high limit setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0034H | OUT1 low limit setting Set value (Decimal point ignored)
OUT1 rate of change limit Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0035H setting
20/24/50/54H 03/06/10H | 0036H | OUT2 output type selection 0000H :SSR
0001H : Current output (4-20 mA DC)
0002H : Current output (0-20mA DC)
20/24/50/54H 03/06/10H | 0037H | OUT2 cooling method selection | 0000H : Air cooling
0001H : Oil cooling
0002H : Water cooling
20/24/50/54H 03/06/10H | 0038H | OUT2 proportional cycle setting| Set value (Decimal point ignored)
50/24/50/54H 03/06/10H | 0039H SeL:thgON/OFF hysteresis Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 003AH | OUT2 high limit setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 003BH | OUT2 low limit setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 003CH | Direct/Reverse action selection | 0000H : Reverse action
0001H : Direct action
20/24/50/54H | 03/06/10H | 003DH | Pre-set output setting 1 Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | O03EH | Pre-set output setting 2 Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 003FH | Action selection when input | 0000H: Action selection when input
errors occur orrors oceur
0001H : Control operation continues
20/24/50/54H | 03/06/10H | 0040H | Reserved (*1)
20/24/50/54H | 03/06/10H | 0041H | OUT1 MV setting when input Set value (Decimal point ignored)
errors occur
20/24/50/54H | 03/06/10H | 0042H | OUT2 MV setting when input Set value (Decimal point ignored)
errors occur
0043H | Reserved (*1)
to to
004FH | Reserved (*1)
20/24/50/54H | 03/06/10H | 0050H | Event output EV1 allocation 0000H : No event
setting (*2) 0001H : High limit alarm
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0002H : Low limit alarm
0003H : High/Low limits alarm




Shinko
Protocol
Command

Type

MODBUS
Function
Code

Data Item

Data

0004H :

0005H :
0006H :

0007H :
0008H :
0009H :
000AH
000BH

000CH :

OOODH :
: Loop break alarm

: Time signal output

: Output during AT

: Pattern end output

: Output by communication

000EH
00OFH
0010H
0011H
0012H

0013H

High/Low limits independent
alarm

High/Low limit range alarm
High/Low limit range
independent alarm

Process high alarm

Process low alarm

High limit with standby alarm

: Low limit with standby alarm
: High/Low limits with standby

alarm

High/Low limits with standby
independent alarm

Heater burnout alarm

command

: Output when error occurs

20/24/50/54H

03/06/10H

0051H

EV1 enabled/disabled selection

when alarm sets 0

0000H :
0001H :

Disabled
Enabled

20/24/50/54H

03/06/10H

0052H

EV1 hysteresis setting

Set value (Decimal point ignored)

20/24/50/54H

03/06/10H

0053H

EV1 action delay timer setting

Set value

20/24/50/54H

03/06/10H

0054H

EV1 action Energized/De-
energized setting

0 : Energized
1 : De-energized

20/24/50/54H

03/06/10H

0055H

EV1 output latch selection

0 : Disabled
1 : Enabled

20/24/50/54H

03/06/10H

0056H

TS1 output step number

Set value

20/24/50/54H

03/06/10H

0057H

TS1 OFF time setting

Set value

20/24/50/54H

03/06/10H

0058H

TS1 ON time setting

Set value

20/24/50/54H

03/06/10H

0059H

Event output EV2 allocation
setting (*2)

0000H :

No event

0001H :

High limit alarm

0002H

: Low limit alarm

0003H :

High/Low limits alarm

0004H :
alarm

High/Low limits independent

0005H :

High/Low limit range alarm

0006H :
indepen

High/Low limit range

dent alarm

0007H :

Process high alarm

0008H :

Process low alarm

000%9H :

High limit with standby alarm

000AH

: Low limit with standby alarm

000BH
alarm

: High/Low limits with standby

000CH :

High/Low limits with standby

independent alarm

O00ODH :

Heater burnout alarm

000EH

: Loop break alarm

000FH

: Time signal output

0010H

: Output during AT

0011H

: Pattern end output

0012H

: Output by communication

command

0013H :

Output when error occurs
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Shinko

Protocol MODB.US
o Function Data Item Data
Type Code
0014H : Main output
0015H : Cooling output
20/24/50/54H | 03/06/10H | 005AH | EV2 enabled/disabled selection| 0000H : Disabled
when alarm sets 0 0001H : Enabled
20/24/50/54H 03/06/10H | 005BH | EV2 hysteresis setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 005CH | EV2 action delay timer setting | Set value
20/24/50/54H | 03/06/10H | 005DH | EV2 action Energized/De- 0 : Energized
energized setting 1 : De-energized
20/24/50/54H 03/06/10H | 005EH | EV2 output latch selection 0 : Disabled
1 : Enabled
20/24/50/54H 03/06/10H | 005FH | TS2 output step number Set value
20/24/50/54H | 03/06/10H | 0060H | TS2 OFF time setting Set value
20/24/50/54H | 03/06/10H | 0061H | TS2 ON time setting Set value
50/24/50/54H 03/06/10H | 0062H Eve.nt output EV3 allocation Same as Evept output EV1
setting (*2) allocation setting
20/24/50/54H | 03/06/10H | 0063H | EV3 enabled/disabled 0000H : Disabled
selection when alarm sets 0 0001H : Enabled
20/24/50/54H | 03/06/10H | 0064H | EV3 hysteresis setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0065H | EV3 action delay timer setting | Set value
20/24/50/54H 03/06/10H | 0066H | EV3 action Energized/De- 0 : Energized
energized setting 1 : De-energized
20/24/50/54H 03/06/10H | 0067H | EV3 output latch selection 0 : Disabled
1 : Enabled
20/24/50/54H 03/06/10H | 0068H | TS3 output step number Set value
20/24/50/54H | 03/06/10H | 0069H | TS3 OFF time setting Set value
20/24/50/54H | 03/06/10H | 006AH | TS3 ON time setting Set value
006BH | Reserved (*1)
to to
007FH | Reserved (*1)
20/24/50/54H | 03/06/10H | 0080H | EV1 alarm setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0081H | EV 1 high limit alarm setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0082H | EV2 alarm setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0083H | EV2 high limit alarm setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0084H | EV3 alarm setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0085H | EV3 high limit alarm setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0086H | Heater burnout alarm setting 1 | Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0087H | Heater burnout alarm setting 2 | Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 0088H | Loop break alarm time setting | Set value
20/24/50/54H | 03/06/10H | 0089H | Loop break alarm band setting | Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 008AH | Loop break alarm dead band | Set value (Decimal point ignored)
setting
008BH | Reserved (*1)
to to
008FH | Reserved (*1)
20/24/50/54H 03/06/10H | 0090H | Fix control/program control 0000H : Fix control
selection 0001H : Program control
20/24/50/54H 03/06/10H | 0091H | Step time unit selection 0000H : Hours:Minutes
0001H : Minutes:Seconds
20/24/50/54H 03/06/10H | 0092H | Power restore action selection | 0 : Stops after power is restored.
1 : Continues (resumes) after power
is restored.
2 : Suspends (on hold) after power is
restored.
20/24/50/54H 03/06/10H | 0093H Program start temperature Set value (Decimal point ignored)

setting
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Shinko

Protocol MODB.US
o Function Data Item Data
Type Code
20/24/50/54H 03/06/10H | 0094H | Program control start type 0 : PV start
selection 1: PVR start
2 : SV start
20/24/50/54H | 03/06/10H | 0095H | Number of repetitions setting Set value
20/24/50/54H | 03/06/10H | 0096H | Reserved (*1)
20/24/50/54H | 03/06/10H | 0097H | Reserved (*1)
20/24/50/54H 03/06/10H | 0098H | AT perform selection 0OO0O0H:AT cancel
0001H:AT perform
20/24/50/54H | 03/06/10H | 0099H | AT action model selection 0000H : Normal AT
0001H : Startup AT
0002H : FastAT
20/24/50/54H | 03/06/10H | 009AH | AT bias setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 009BH | AT gain setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0O09CH | AT hysteresys setting Set value (Decimal point ignored)
009DH | Reserved (*1)
to to
009FH | Reserved (*1)
20/24/50/54H 03/06/10H | 00AQH | Event input EI1 allocation 0000H: No event
setting 0001H: Set value memory
0002H: Control ON/OFF
0003H: Direct/Reverse action
0004H: Preset output 1 ON/OFF
0005H: Preset output 2 ON/OFF
0006H: Auto/Manual control
0007H: Remote/Local
0008H: Program control RUN/STOP
0009H: Program control Holding/Not
holding
000AH: Program control Advance
function
000BH: Integral action Holding
000CH: EV(x) output latch selection
20/24/50/54H 03/06/10H | 00A1H Eve.nt input EI2 allocation Same as Event input EI1 allocation
setting setting
50/24/50/54H 03/06/10H | 00A2H Eve.nt input EI3 allocation Same as Event input EI1 allocation
setting setting
20/24/50/54H 03/06/10H | 00A3H Eve.nt input El4 allocation San_we as Event input EI1 allocation
setting setting
00A4H | Reserved (*1)
to to
00A7H | Reserved (*1)
20/24/50/54H | 03/06/10H | O0A8H | Transmission output type 0000H : PV transmission
selection 0001H : SV transmission
0002H : MV transmission
20/24/50/54H 03/06/10H | 00A9H l’;?tri]:;ission output high limit | Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00AAH l’zt?:énission output low limit Set value (Decimal point ignored)
00ABH | Reserved (*1)
20/24/50/54H 03/06/10H | OOACH | Remote/Local selection 0000H : Local
0001H : Remote
20/24/50/54H | 03/06/10H | 00ADH SE::sf:gal setting input high limit | Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 0OAEH SE;(:;r:gal setting input low limit | Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00AFH | Remote bias setting Set value (Decimal point ignored)
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Shinko

Protocol MODB.US
o Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | 00BOH | Control action selection 0000H : 2DOF PID control
0001H : Fast-PID control
0002H : Slow-PID control
0003H : Gap-PID control
20/24/50/54H 03/06/10H | 00B1H Propgr.tional ggin 2 DOF Set value (Decimal point ignored)
coefficient setting
20/24/50/54H 03/06/10H | 00B2H Isr1ett<ii%rsll 2 DOF coefficient Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00B3H E;:::/]Ztive 2 DOF coefficient Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | 00B4H Desir_ef:l value proportional Set value (Decimal point ignored)
coefficient
20/24/50/54H | 03/06/10H | 00B5H | Gap width setting item Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00B6H | Gap coefficient setting item Set value (Decimal point ignored)
00B7H | Reserved (*1)
20/24/50/54H | 03/06/10H | 00B8H | Integral/Derivative decimal 0000H : No decimal point
point position selection 0001H : With decimal point
00B9H | Reserved (*1)
to to
00BFH | Reserved (*1)
20/24/50/54H | 03/06/10H | O0COH | Set value lock selection 0000H : Unlock
0001H : Lock 1
0002H : Lock 2
20/24/50/54H | 03/06/10H | 00C1H | SV Rise/Fall rate action 0 : SV start
selection 1: PV start
20/24/50/54H | 03/06/10H | 00C2H | SV Rise/Fall rate time unit 0 : Minutes
selection 1 : Seconds
20/24/50/54H | 03/06/10H | 00C3H | SV rise rate setting Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00C4H | SV fall rate setting Set value (Decimal point ignored)
20/24/50/54H 03/06/10H | O0C5H | LCD display part selection 0 : All LCD sections
1 : Lower section (including the
operation indicator)
20/24/50/54H | 03/06/10H | 00C6H | SV display method selection 0000H : Set target value
(*3) 0001H : Target value fluctuating
during ramp function (Rise
rate, fall rate, target values
during program operation.)
20/24/50/54H 03/06/10H | O0OC7H | Indication when control output | 0000H : OFF indication
OFF selection 0001H : No indication
0002H : PV indication
0003H : PV indication +
Any Alarm active
20/24/50/54H | 03/06/10H | 00C8H | OUT/OFF key function 0000H : No function
selection 0001H : Auto/Manual control
0002H : Control output OFF function
0003H : Remote/Local selection
0004H : RUN/STOP function
(enabled during program
control)
20/24/50/54H 03/06/10H | O0C9H | PF key function selection 0000H : No function
0001H : Auto/Manual control

0002H

: Control output OFF function

0003H :

Remote/Local selection

0004H :

RUN/STOP function
(enabled during program
control)
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Shinko

Protocol MODB.US
o Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | O00CAH | Auto/Manual control after 0 : Automatic control
power ON selection 1 : Manual control
20/24/50/54H | 03/06/10H | 00CBH | Indication time setting (*4) Set value
20/24/50/54H 03/06/10H | 00CCH ls\l;g;;\:ioolstlle IC memory saving | 0000H : Saving
20/24/50/54H 03/06/10H | O0OCDH | Response delay time setting Set value
20/24/50/54H | 03/06/10H | 00CEH | SVTC bias setting Set value
00CFH | Reserved (*1)
20/24/50/54H | 03/06/10H | 00DOH | Control output ON/OFF setting | 0000H : OFF
0001H : ON
20/24/50/54H | 03/06/10H | 00D1H | Auto/Manual control 0000H : Automatic control
0001H : Manual control
20/24/50/54H 03/06/10H | 0O0D2H | Manual control MV setting (*5) | Set value (Decimal point ignored)
20/24/50/54H | 03/06/10H | 00D3H | Program control RUN/STOP 0000H : STOP
0001H : RUN
20/24/50/54H | 03/06/10H | 00D4H | Program control ADVANCE 0000H : Usual control
(*6) 0001H : ADVANCE
20/24/50/54H 03/06/10H | OOD5H | Program control HOLD/Cancel | 0000H : HOLD cancel
0001H : HOLD
20/24/50/54H | 03/06/10H | 00D6H | EV output by communication 20 : EV1output 0: OFF 1:0ON
command setting 2' : EV2 output 0: OFF 1:0ON
22 : EV3output 0: OFF 1:0ON
23115 . Undefined
00D7H | Reserved (*1)
20/24/50/54H | 03/06/10H | O0OD8H | Date clear setting (*7) (*8) 0000H : Cancel
0001H : Execute
20/24/50/54H | 03/06/10H | O0OD9H | Program clear setting (*8) 0000H : Cancel
0001H : Execute
20/24/50/54H | 03/06/10H | OODAH | Reserved (*1)
to
00E9H | Reserved (*1)
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7.1.2 Read Command

Shinko

Protocol MODB.US
s — Function Data Item Data
Type Code
20/24H 03H 03E8H | PV Read value (Decimal point ignored)
20/24H 03H 03E9H | OUT1 MV Read value (Decimal point ignored)
20/24H 03H 03EAH | OUT2 MV Read value (Decimal point ignored)
20/24H 03H 03EBH | Current SV Read value (Decimal point ignored)
20/24H 03H 03ECH | Status flag 1 20 digit : OUT1 output 0 : OFF 1 :ON
2" digit : OUT2 output 0 : OFF 1 :ON
22 digit : EV1output 0: OFF 1:ON
23 digit : EV2 output 0 : OFF 1:ON
24 digit : EV3 output 0: OFF 1:ON
25 to 2° digit : Undefined (0)
210 digit : Operating terminal short-circuit alarm
0: OFF 1:ON
2" digit : Heater burnout alarm 0 : OFF 1 : ON
22 digit : Loop break alarm 0 : OFF 1 : ON
213 digit : Input high limitalarm 0 : OFF 1 : ON
2'4 digit : Input low limitalarm 0 : OFF 1 : ON
215 digit : Change in key operation (*9)
0:No 1:Yes
20/24H 03H 03EDH | Status flag 2 20 : Warm-up O: Finished 1: Warm-up
2': Elinput 0:OFF 1:0ON
22 :E2input 0: OFF 1:0ON
23 : E3input 0: OFF 1:0ON
24 :E4input 0: OFF 1:0ON
25 : Power supply
0: Instrument power 1: USB power
25 : Undefined (Always 0)
27 : Control status 0: Prohibited 1: Permitted
28 : AT status  0: Stop 1: During AT
2° : Auto/Manual control
0: Automatic control 1: Manual control
210 . Remote/Local
0: Local 1: Remote
2" : Control mode
0: Fixed value control 1: Program control
22 : Program control 0: Stop 1: Run
213 : Wait function 0: OFF 1: ON
2'% : Hold function 0: OFF 1:ON
25 . Pattern end function 0: OFF 1: ON
20/24H 03H 03EEH | CT1 current value Read value (Decimal point ignored)
20/24H 03H 03EFH | CT2 current value Read value (Decimal point ignored)
20/24H 03H 03FOH Ambient Read value (Decimal point ignored)
temperature
20/24H 03H 03F1H Setting value Read value (Decimal point ignored)
memory number
Program control Read value (Decimal point ignored)
20/24H 03H 03F2H | operation step
number
Program control Read value (Decimal point ignored)
20/24H 03H 03F3H | operation remaining
time
Program control Read value (Decimal point ignored)
20/24H 03H 03F4H | operation number of
repetitions
20/24H 03H 03F5H | Error status flag 20 : Alarm 1
2" : Alarm 2
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Shinko
Protocol
Command

Type

MODBUS
Function
Code

Data Item

Data

22 : Alarm 3

23 : Undefined (Always 0)

24 : Heater burnout alarm

2% : Operation terminal short-circuit alarm

25 : Loop break alarm

27 : Sensor error

28 : Overscale

2° : Underscale

210 : Cold junction error

2" : Non-volatile IC memory error
0: Normal 1: Error

2'2 : Hardware error

2'3 : Undefined (Always 0)

2" : Undefined (Always 0)

25 . Undefined (Always 0)

20/24H

03H

03F6H

Reserved (*1)

to

20/24H

03H

03FBH

Reserved (*1)

20/24H

03H

03FCH

EVT input display

Read value (Decimal point ignored)

20/24H

03H

03FDH

Key operation
change item
reading (*9)

Read value (Decimal point ignored)
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7.1.3 Program Control Command

Shike, | mooaus
T Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | 1000H | Step 1 SV setting Set value
1001H | Step 1 time setting Set value
1002H | Step 1 wait block No. setting Set value
1003H | Step 1 PID block No. setting Set value
1004H | Step 2 SV setting Set value
1005H | Step 2 time setting Set value
1006H | Step 2 wait block No. setting Set value
1007H | Step 2 PID block No. setting Set value
1008H | Step 3 SV setting Set value
1009H | Step 3 time setting Set value
100AH | Step 3 wait block No. setting Set value
100BH | Step 3 PID block No. setting Set value
100CH | Step 4 SV setting Set value
100DH | Step 4 time setting Set value
100EH | Step 4 wait block No. setting Set value
100FH | Step 4 PID block No. setting Set value
1010H | Step 5 SV setting Set value
1011H | Step 5 time setting Set value
1012H | Step 5 wait block No. setting Set value
1013H | Step 5 PID block No. setting Set value
1014H | Step 6 SV setting Set value
1015H | Step 6 time setting Set value
1016H | Step 6 wait block No. setting Set value
1017H | Step 6 PID block No. setting Set value
1018H | Step 7 SV setting Set value
1019H | Step 7 time setting Set value
101AH | Step 7 wait block No. setting Set value
101BH | Step 7 PID block No. setting Set value
101CH | Step 8 SV setting Set value
101DH | Step 8 time setting Set value
101EH | Step 8 wait block No. setting Set value
101FH | Step 8 PID block No. setting Set value
1020H | Step 9 SV setting Set value
1021H | Step 9 time setting Set value
1022H | Step 9 wait block No. setting Set value
1023H | Step 9 PID block No. setting Set value
1024H | Step 10 SV setting Set value
1025H | Step 10 time setting Set value
1026H | Step 10 wait block No. setting Set value
1027H | Step 10 PID block No. setting Set value
1028H | Step 11 SV setting Set value
1029H | Step 11 time setting Set value
102AH | Step 11 wait block No. setting Set value
102BH | Step 11 PID block No. setting Set value
102CH | Step 12 SV setting Set value
102DH | Step 12 time setting Set value
102EH | Step 12 wait block No. setting Set value
102FH | Step 12 PID block No. setting Set value
1030H | Step 13 SV setting Set value
1031H | Step 13 time setting Set value
1032H | Step 13 wait block No. setting Set value
1033H | Step 13 PID block No. setting Set value
1034H | Step 14 SV setting Set value
1035H | Step 14 time setting Set value
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Shinko

Protocol MODB.US
e Function Data Item Data
Type Code

1036H | Step 14 wait block No. setting Set value
1037H | Step 14 PID block No. setting Set value
1038H | Step 15 SV setting Set value
1039H | Step 15 time setting Set value
103AH | Step 15 wait block No. setting Set value
103BH | Step 15 PID block No. setting Set value
103CH | Step 16 SV setting Set value
103DH | Step 16 time setting Set value
103EH | Step 16 wait block No. setting Set value
103FH | Step 16 PID block No. setting Set value
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7.1.4 Wait Block Setting Command

Shinko

Protocol MOl
Command Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | 1100H | Wait block No.1 wait setting Zito‘r’:('j‘;e (Decimal point
Wait block No.2 wait setting Set value (Decimal point
1101H .
ignored)
Wait block No.3 wait setting Set value (Decimal point
1102H .
ignored)
Wait block No.4 wait setting Set value (Decimal point
1103H .
ignored)
Wait block No.5 wait setting Set value (Decimal point
1104H .
ignored)
Wait block No.6 wait setting Set value (Decimal point
1105H .
ignored)
Wait block No.7 wait setting Set value (Decimal point
1106H .
ignored)
1107H Wait block No.8 wait setting Set value (Decimal point

ignored)
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7.1.5 PID Block Setting Command

Shinko

Protocol e
s — Function Data Item Data
Type Code
20/24/50/54H | 03/06/10H | 1120H Bloc.:k’l OUT1 proportional band Set value (Decimal point
setting ignored)
1121H Block1 OUT1 integral time setting Set value (Decimal point
ignored)
Block1 OUT1 derivative time setting | Set value (Decimal point
1122H .
ignored)
Block1 OUT2 proportional band Set value (Decimal point
1123H . .
setting ignored)
Block1 OUT2 integral time setting Set value (Decimal point
1124H .
ignored)
Block1 OUT2 derivative time setting | Set value (Decimal point
1125H .
ignored)
Block1 MV bias setting Set value (Decimal point
1126H .
ignored)
Block1 overlap, deadband setting Set value (Decimal point
1127H .
ignored)
Block2 OUT1 proportional band Set value (Decimal point
1128H . .
setting ignored)
Block2 OUT1 integral time setting Set value (Decimal point
1129H .
ignored)
Block2 OUT1 derivative time setting | Set value (Decimal point
112AH .
ignored)
Block2 OUT2 proportional band Set value (Decimal point
112BH . .
setting ignored)
Block2 OUT?2 integral time setting Set value (Decimal point
112CH .
ignored)
Block2 OUT2 derivative time setting | Set value (Decimal point
112DH .
ignored)
Block2 MV bias setting Set value (Decimal point
112EH .
ignored)
Block2 overlap, deadband setting Set value (Decimal point
112FH .
ignored)
Block3 OUT1 proportional band Set value (Decimal point
1130H . .
setting ignored)
1131H Block3 OUT1 integral time setting Set value (Decimal point
ignored)
Block3 OUT1 derivative time setting | Set value (Decimal point
1132H .
ignored)
Block3 OUT2 proportional band Set value (Decimal point
1133H . .
setting ignored)
Block3 OUT2 integral time setting Set value (Decimal point
1134H .
ignored)
Block3 OUT2 derivative time setting | Set value (Decimal point
1135H .
ignored)
Block3 MV bias setting Set value (Decimal point
1136H .
ignored)
Block3 overlap, deadband setting Set value (Decimal point
1137H .
ignored)
1138H Block4 OUT1 proportional band Set value (Decimal point

setting

ignored)
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Shinko
Protocol
Command

Type

MODBUS
Function
Code

Data Item

Data

Set value (Decimal point

1139H | Block4 OUT1 integral time setting .
ignored)
Block4 OUT1 derivative time setting | Set value (Decimal point
113AH .
ignored)
Block4 OUT2 proportional band Set value (Decimal point
113BH ; )
setting ignored)
Block4 OUT2 integral time setting Set value (Decimal point
113CH )
ignored)
Block4 OUT2 derivative time setting | Set value (Decimal point
113DH .
ignored)
Block4 MV bias setting Set value (Decimal point
113EH .
ignored)
Block4 overlap, deadband setting Set value (Decimal point
113FH )
ignored)
Block5 OUT1 proportional band Set value (Decimal point
1140H . )
setting ignored)
11414 Block5 OUT1 integral time setting Set value (Decimal point
ignored)
Block5 OUT1 derivative time setting | Set value (Decimal point
1142H .
ignored)
Block5 OUT2 proportional band Set value (Decimal point
1143H . )
setting ignored)
Block5 OUT2 integral time setting Set value (Decimal point
1144H )
ignored)
Block5 OUT2 derivative time setting | Set value (Decimal point
1145H .
ignored)
Block5 MV bias setting Set value (Decimal point
1146H .
ignored)
Block5 overlap, deadband setting Set value (Decimal point
1147H )
ignored)
Block6 OUT1 proportional band Set value (Decimal point
1148H . )
setting ignored)
Block6 OUT1 integral time setting Set value (Decimal point
1149H .
ignored)
Block6 OUT1 derivative time setting | Set value (Decimal point
114AH .
ignored)
Block6 OUT2 proportional band Set value (Decimal point
114BH . )
setting ignored)
Block6 OUT2 integral time setting Set value (Decimal point
114CH )
ignored)
Block6 OUT2 derivative time setting | Set value (Decimal point
114DH .
ignored)
Block6 MV bias setting Set value (Decimal point
114EH .
ignored)
Block6 overlap, deadband setting Set value (Decimal point
114FH )
ignored)
Block7 OUT1 proportional band Set value (Decimal point
1150H . )
setting ignored)
11514 Block7 OUT1 integral time setting Set value (Decimal point
ignored)
1152H Block7 OUT1 derivative time setting | Set value (Decimal point

ignored)
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Protocol F ti
Command unction Data Item Data
Type Code
Block7 OUT2 proportional band Set value (Decimal point
1153H . .
setting ignored)
Block7 OUT2 integral time setting Set value (Decimal point
1154H .
ignored)
Block7 OUT2 derivative time setting | Set value (Decimal point
1155H )
ignored)
Block7 MV bias setting Set value (Decimal point
1156H .
ignored)
Block7 overlap, deadband setting Set value (Decimal point
1157H .
ignored)
Block8 OUT1 proportional band Set value (Decimal point
1158H . .
setting ignored)
Block8 OUT1 integral time setting Set value (Decimal point
1159H )
ignored)
Block8 OUT1 derivative time setting | Set value (Decimal point
115AH .
ignored)
Block8 OUT2 proportional band Set value (Decimal point
115BH . .
setting ignored)
Block8 OUT2 integral time setting Set value (Decimal point
115CH .
ignored)
Block8 OUT2 derivative time setting | Set value (Decimal point
115DH .
ignored)
Block8 MV bias setting Set value (Decimal point
115EH .
ignored)
Block8 overlap, deadband setting Set value (Decimal point
115FH .
ignored)

returns the default value (0).

For Reserved items, performing a read/block read operation returns an acknowledgment, and the data

For configuration/block configuration operations, the configuration data is discarded and an

acknowledgment is returned.

: When changing operation via Event output EV1, Event output EV2, or Event output EV3 output allocation

selection, the EV1 and EV2 alarm setting values will be initialized.

The ramp function for the SV display method selection corresponds to the target value during fluctuation
(0001H), which represents the target value when setting the SV rise/fall rate and the target value during

program operation.

The Indication time setting value is set within the range of 0 to 3600 seconds (0 to OE10H) for the setting
range of 00:00 to 60:00 (minutes:seconds).

: When the control action is ON/OFF, setting a value other than the OUT1 low limit setting value or the

OUT1 high limit setting value will return error code 3 (33H). For MODBUS, it will return exception code 3
(0O3H).

When the cooling control action is set to ON/OFF mode in heating/cooling control, setting values outside
the range of OUT1 low limit setting value to OUT1 high limit setting value for heating, or OUT2 low limit
setting value to OUT2 high limit setting value for cooling, will return error code 3 (33H) or, in MODBUS,
exception code 3 (03H).

When using heating/cooling control with ON/OFF action, setting values other than the OUT1 low limit
setting value and OUT1 high limit setting value for the heating side, or the OUT2 low limit setting value
and OUT2 high limit setting value for the cooling side, will return error code 3 (33H) or, for MODBUS,
exception code 3 (03H).

Program control advance execution (00D4H) returns error code 1 (31H) when read, and in MODBUS, it
returns exception code 2 (02H).
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For setting data, sending setting data other than setting data (0001H) will return error code 3 (33H). For
MODBUS, it will return exception code 3 (03H).

Executing the data clear execute/cancel selection (00D8H) will restore the device to its factory default
settings. Therefore, if communication was established using settings different from the factory defaults,
communication will become impossible.

This item returns error code 1 (31H) when read, or MODBUS exception code 2 (02H).

When setting, sending setting data other than setting data (0001H) returns error code 3 (33H), or
MODBUS exception code 3 (03H).

. When key operation is performed, the key operation change bit in status flag 1 is set. The operated item

can be read via the key operation change item read operation, and reading the operated item clears the
key operation change bit.
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7.2 Data

7.21 Notes about Write/Read Command

* The data (set value, decimal) is converted to a hexadecimal number.
Negative numbers are represented in 2's complement.

* When connecting multiple slaves, the address (instrument number) must not be duplicated.

* Do not use undefined Data items. If they are used, negative acknowledgement will be returned or a random
value will be written or read, resulting in malfunction.

* MODBUS protocol uses Holding Register addresses. The Holding Register addresses are created as
follows. A Shinko command data item is converted to decimal number, and the offset of 40001 is added.
The result is the Holding Register address.

Using Data item 0001H (SV1) as an example: Data item in the sending message is 0001H, however,
MODBUS protocol Holding Register address is 40002 (1 + 40001).

7.2.2 Write Command

* Up to about 1 trillion entries can be stored in non-volatile IC memory.
If the number of settings exceeds the limit, the data will not be saved. So, do not change the set values
frequently via software communication. (If a value set via software communication is the same as the value
before the setting, the value will not be written in non-volatile IC memory.)

« Setting range of each item is the same as that of keypad operation.

* When data (set value) has a decimal point, a whole number (hexadecimal) without a decimal point is used.

* If any action is changed at 0050H (Event output EV1 allocation), at 0059H (Event output EV2 allocation)
or at 0062H (Event output EV3 allocation), the following values will revert to the factory default value:
EV1 alarm value (0012H), EV2 alarm value (0014H), EV3 alarm value (0084H), etc.
For the items to be initialized, refer to Section “7.6 ltems to Be Initialized by Changing Settings” (p.40).

» Writings via software communication are possible while in Set value lock status.

+ Even if options are not ordered, writing or reading via software communication will be possible.
However, their command contents will not function.

» Communication parameters such as Instrument Number, Communication Speed of the slave cannot be set
by software communication. They can only be set via the keypad. See pages 4, 5.

* When Write is executed using the Global address [95 (7FH), Shinko protocol] command or Broadcast
address [(00H) MODBUS protocol] command, the command is sent to all the connected slaves. However,
a response is not returned.

7.2.3 Read Command

* When the data (set value) has a decimal point, a whole number (hexadecimal) without a decimal point is
used for a response.
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7.3 Negative Acknowledgement
7.3.1 Error code 1 (31H) (Shinko protocol) or Exception code 2 (02H) (MODBUS protocol)
The slave will return Error code 1 (31H) (Shinko protocol) or Exception code 2 (02H) (MODBUS protocol) in
the following case.
* When non-existent data item is read or written.

7.3.2 Error code 3 (33H) (Shinko protocol) or Exception code 3 (03H) (MODBUS protocol)
The slave will return Error code 3 (33H) (Shinko protocol) or Exception code 3 (03H) (MODBUS protocol) in
the following case.
* When a value out of the setting range is written.

7.3.3 Error code 4 (34H) (Shinko protocol) or Exception code 17 (11H) (MODBUS protocol)

The slave will return Error code 4 (34H) (Shinko protocol) or Exception code 17 (11H) (MODBUS protocol)

in the following cases.

* When 0001H (AT perform) is written at 0098H (AT perform selection) during PI control or ON/OFF control
action.

» While AT is performing during Fixed value control, if 0001H (AT perform) is written at 0098H (AT perform
selection).
While AT is performing in Fixed value control, and if 00C8H (OUT/OFF key function) is written.

* While AT is performing during Program control, if 0001H (AT/Auto-reset Perform) is written at 0001H
(AT/Auto-reset Perform/Cancel).
While AT is performing during Program control, and if 00C8H (OUT/OFF key function) is written.

* When 0002H (Manual control MV) is written during automatic control

7.3.4 Error code 5 (35H) (Shinko protocol) or Exception code 18 (12H) (MODBUS protocol)
The slave will return Error code 5 (35H) (Shinko protocol) or Exception code 18 (12H) (MODBUS protocol)
in the following case.
* During setting mode by keypad operation
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7.4 Notes on Programming Monitoring Software

7.41 How to Speed up the Scan Time
When monitoring multiple units of the controller, set the program so that the requisite minimum pieces of
data such as Data item 03E8H (PV), Data item 03E9H (OUT1 MV), Data item 03ECH (Status flag 1), can be
read.
For other data, set the program so that they can be read only when their set value has changed.
This will speed up the scan time.

7.4.2 How to Read the Set Value Changes Made by Front Keypad Operation
If any set value is changed by the keypad operation, the controller sets the [03ECH (Status flag 1) B15:
Change in key operation] to 1 (Yes).

When the key operation is executed, the key operation change bit in Status flag 1 is set. The operated item
can be read using the key operation change item read function. Reading the operated item clears the key
operation change bit.

7.4.3 How to Read PID Parameters after Normal AT, ‘AT on Startup’ or Fast AT
This instrument sets “Running (1)” in the B8: AT state field of Status flag 2 (03EDH) during Normal AT, ‘AT
on Startup’, or Fast AT.
After completing Normal AT, ‘AT on Startup’, or Fast AT, update the PID parameters.
When the monitor software detects that the AT status (B8) in Status flag 2 (03EDH) is set to “Stop (0)”, read
the P, I, and D values.

7.4.4 Note When Sending All Set Values Simultaneously

* When changing alarm types at 0050H (Event output EV1 allocation), at 0059H (Event output EV2

allocation) or at 0062H (Event output EV3 allocation), the following values will revert to 0 (zero).
EV1 alarm value (0080H), EV2 alarm value (0082H) , EV3 alarm value (0084H)

First, send the selected alarm type, then send each alarm value.
Refer to Section ‘7.6 Items to be Initialized by Changing Settings’. (p.40)

*  When changing input types 0002H (Input type) or temperature unit 0021H (Temperature unit selection),
values such as SV1, OUT1 proportional band, EV1 Alarm value, etc. will be initialized.
First, send the selected input type, then send other set values.
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7.5

Items to Be Initialized by Changing Settings

QO : Initialized
— : Not initialized

If settings are changed, the following items will be initialized.

Setting item to be
changed
Item to be initialized

Input type
(0020H)

Event output
EV1 allocation
(0050H)

Event output
EV2 allocation
(0059H)

Event output
EV3 allocation
(0062H)

Transmission
output
(O0A8H)

SV1 to SV8 setting
(1000 to 103CH)

O

Steps 1 to 16 SV setting
(1000 to 103CH)

Steps 1 to 16 time setting
(1001 to 103DH)

O

Steps 1 to 16 wait block number
setting (1002 to 103EH)

O

Steps 1 to 16 PID block number
setting (1003 to 103FH)

AT bias setting (009AH)

AT hysteresys setting (009CH)

Block 110 8
OUT1 proportional band setting
(1120 to 1158H)

o (OO O

Block 1 to 8
OUT1 integral time setting
(1121 to 1159H)

O

Block 1 to 8
OUT1 derivative time setting
(1122 to 115AH)

Block 110 8
OUT2 proportional band setting
(1123 to 115BH)

Block 1 to 8
OUT2 integral time setting
(1124 to 115CH)

Block 1to 8
OUT2 derivative time setting
(1125 to 115DH)

Block 1 to 8
MV bias setting (1126 to 115EH)

O

Block 1 to 8
Overlap/deadband setting
(1127 to 115FH)

EV1 alarm setting (0080H)

EV1 high limit alarm setting
(0081H)

EV2 alarm setting (0082H)

EV2 high limit alarm setting
(0083H)

EV3 alarm setting (0084H)

EV3 high limit alarm setting

O|0 O |O] O |0 O
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Setting item to be
changed
Item to be initialized

Input type
(0020H)

Event output
EV1 allocation
(0050H)

Event output
EV2 allocation
(0059H)

Event output
EV3 allocation
(0062H)

Transmission
output
(O0A8H)

(0085H)

Loop break alarm time setting
(0088H)

Loop break alarm dead band
setting (0089H)

Loop break alarm deadband
setting (008AH)

Scaling high limit setting (0022H)

Scaling low limit setting (0023H)

Sensor correction coefficient
setting (0027H)

Sensor correction setting (0028H)

OUT1 ON/OFF hysteresis setting
(0032H)

OUT2 ON/OFF hysteresis setting
(0039H)

EV1 hysteresis setting (0052H)

EV2 hysteresis setting (005BH)

EV3 hysteresis setting (0064H)

SVTC bias setting (00CEH)

Transmission output high limit
setting (Except MV transmission)
(00A9H)

O |00|0|0] O] O |0O] O |00l O | 0|0

Transmission output low limit
setting (Except MV transmission)
(00AAH)

O

External setting input high limit
setting (0OADH)

External setting input low limit
setting (00OAEH)

Remote bias setting (00AFH)

Program start temperature setting
(0093H)

Block 1 to 8 wait setting
(1100 to 1107H)

SV rise rate setting (00C3H)

SV fall rate setting (00C4H)

O/0] O] OO0 O] O
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8. PLC Link Function

The PLC Link function establishes a serial connection with Mitsubishi Electric Corporation's PLC Q Series and
uses the PLC's communication protocol to read and write various data to PLC registers.

It supports the following communication protocols and communication commands.

Communication Protocol Format 4

Communication Command | A-compatible 1C Frame AnA/AnU Common Command (QR/QW)

For the console software (SWC-ACS201M), configure specifications by selecting the starting number for PLC

registers, as well as the monitor items and setting items linked to the PLC register addresses.

Program-free communication operation

Configuration example of PLC and ACS2

Instrument Instrument Instrument Instrument
PLC station No.0 No.1 Master  No.2 Slave No.3 Slave No.8 Slave

Mitsubishi Electric
PLC

Maximum of 8 units on the one communication line

Program-free communication designates the device with ACS2 instrument number 1 as the master.

The instrument number 1 master communicates with the instrument number 2 slave, instrument number 3 slave,
and so on up to the instrument number maximum setting value slave in sequence to acquire data for the
selected monitor items. Upon acquiring data, the instrument number 1 master uses the QW command to write to
the PLC register, updating the PLC register value.

Master (Instrument No.1)—Slave (Instrument No.2)—------ Slave (Maximum Instrument No. setting value)
Master (Instrument No.1)—PLC (Station No.0)

Instrument No. 1 Master reads the selected setting items from the PLC registers via a setting request using a QR

command. If the read data has been modified, it updates the ACS2 setting value.

PLC (Station No.0)—Master (Instrument No.1)—Slave (Requested Instrument No.)
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8.1 Operation Flow

The steps to start operation when connecting and using the PLC and ACS2 are shown below.

ACS2 Communication Select the communication specifications for ACS2, including

Specification Selection communication speed, data bits, parity, and instrument number.

When selecting the communication protocol, select “MC Protocol”.
Set the ACS2 designated as the master to instrument number 1.
When connecting slave ACS2 units, set their instrument numbers
to 2 through 8.

Refer to 3. Setting Communication Parameters (P.4 to P.5).

A 4

PLC Communication Set the PLC communication parameters.
Refer to Section 8.2 PLC Communication Parameter Settings (P.44
Parameters
to P.46).
v
ACS2 PLC link function Set the PLC link function for ACS2.
settings Refer to 8.3 PLC Link Function Settings for ACS2 (P.47 to P.57).

v

M ; Mount the ACS2 to a control panel etc.
ounting Refer to ACS2 INSTRUCTION MANUAL (Excerpt) 3. Mounting on
Control Panel.
A\ 4
N Wiring for ACS2.
Wiring Refer to ACS2 INSTRUCTION MANUAL (Excerpt) 4. Wiring.

Connection between PLC Connect the PLC to the ACS2.
and ACS?2 Refer to 8.4 Operation Wiring Example for PLC and ACS2
(Master), ACS2 (Slave) (P.58).

\ 4

Communication between ACS2 and the PLC is established, and
operation starts.
Refer to 8.4 Operation (P.58).

Operation Start

(Fig. 8.1-1)
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8.2 PLC Communication Parameter Settings
Sets the PLC communication parameters.

This section explains the setting method using GX Works3.

Connect the computer with GX Works3 installed, set the communication speed, transmission specifications,
and communication protocol, then set the communication parameters using the PC write function.

For details, refer to the Serial Communication Unit User's Manual (Basic Edition).

(1) 1/O Allocation Settings
Double click the Project Data List - Parameter - PC parameter.
The Parameter Settings screen will appear.
Click the 1/0 Assignment tab and set "Type", "Model Name" and "Points".

Q Parameter Setting X

PLC Name |PLC System |PLCFile |PLCRAS |Program |SFC | Device v1L||tip|e CPU Setting | Serial Commurnication

1O Assignment{*1)

Mo, Slat Type Model Mame Faints Start XY «|  Switch Setting |
0 = PLC - -
| 1 |00 Intelligent - [qi7icaan I2Paints ~| Detailed Setting |
T 01 = = -
3 |200-2) o - Select PLC type |
4303 e hd Mew Module
5 |[40-4) - =
& |5{0-5) - -
7 |s(0-6) - - =

Assigning the IO address is not necessary as the CPU does it automatically.
Leaving this setting blank will not cause an error to occur.

Base Setting(*1)

Base Mode
Base Model Mame Power Model Name Extension Cable Slots
5 " Auto

Main 3 -

Ext.Basel - {* Detail
Ext.Base? hd

Ext.Baze3 - 8 Slot Default

-

Ext.Based
12 Slot Default

Select
module name

Export to CSV File Import Multiple CPU Parameter | Read PLC Data |
{*1)5etting should be set as same when using multiple CPU.
Print Window... Print Window Preview Acknowledge XY Assignment | Default Check | | End Cancel
(Fig. 8.2-1)
[Setting Example]
Setting Item Settings
Type Intelligent
Model Name Unit model name to be installed (e.g., QJ71C24N)
Number of Points 32 points
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(2) Switch Settings
Click the [Switch Setting] button to the right of the I/O Assignment.

C Parameter 5etting *

PLC Name |PLC System |PLCFile |PLCRAS |Program |SFC  |Device  Ij0 Assignment ]rﬂultiple CPU Setting | Serial Commurication |

IfO Assignment({*1)

MNo. Slot Type Model Name Points Start XY | Switch Setting |
o |pc PLC - -
1 |0fo-0) Intelligent w [Q171C2490M 32Points - Detailed Setting |
2 |ifo-1) - = =
3 |2(0-2) - - Select PLC type |
B = = Mew Module
5 |40 - <

(Fig. 8.2-2)

Display the 1/0O unit and intelligent function unit switch settings screen.
Set the data bits, parity bits, stop bits, communication speed, and communication protocol settings.

[Setting Example]

Setting Item Settings
Operation Settings Independent
Data bits 8 bits
Parity bits Even
Stop bits 1 bit
Samcheck code Available

Writing during RUN | Permitted

Setting Changes Prohibited

Communication

speed settings Set the same communication speed as ACS2 ( setting example: 57600 bps)

Communication

X Format 4
protocol settings

After setting, click the [ End ] button.

Switch Setting for |0 and Intelligent Function Medule >
Input Format |HEX -
Slot Type Model Name Switchl | Switch2 | Switch3 | Switch4 | Switchs =
0 |PLC PLC
1 [ofo-o) Intelligent QI71C24M [ oase 0004 DASE oo04]pooo
2 [10-1
3 [200-2)
2 [3(0-3)
5 |4(0-4)
& [5{0-5)
7 |6i0-6)
8 [700-7)
g R
10
11
12
13
14
15 =7
If you use Inteligent Function Module, able to set each module with pulldown format by following function.
- Switch Setting of Inteligent Function Module in project tree.,

(Fig. 8.2-3)
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(3) PC Writing
Click Menu Bar - Online - Write to PLC.
The PC Write screen will appear.

MELSOFT GX Works3 Q/L/FX Series Compatible Mode (Untitled Project) - [Device/Buffer Memory Batch Monitor-

2 Project Edit Find/Replace Compile \iew | Online | Debug Diagnostics Jool Window Help
: —— — Write to PLC... LR
— — — Verify with PLC...
i Navigation *x 4 [PRG]Writ - x|
Remote Operation(S)...
Device ——— Redupndant Operation...
l!:. Ihﬁ ﬁ”ﬂ" & Device Nan Passwo ored ) Alue Refere
=& Parameter e e .
i SP PLC Parameter ol Buffer Men Soft Security Key Management... « | (HE
1y Network Parameter PLC Memory Operation 4
&%} Ethemet / CCIE/ N Delete PLC Data...
i ﬂ CC-Link m PLC User Data [ Y |
i i ﬁl!l Remote Password Export to ROM Eormat
{2} Intelligent Function Modu Devicel ARSI LS el S 2 | +5
i ¥ Global Device Comment 1000 Program Memory Batch Download 0
Elﬁ Program Setting gm Latch Data Backup » g
{1l Initial Program D1023 PLC Module Change » 2
m Scan Program D03 Set Clock... 5
{m Standby Program D1040 . - . . o
i m Fixed Scan Program D1048 \egister/Cancel Display Module Menu.., o
@) No Execution Type D1056 Monitor » 0
Em POU D1064 Waich o 1]
: =43 Program D1072 - 0
i1 E ] MAIN 01080 Local Device Batch Read +Save CSV [i]
- Local Device Commen EJI.O‘BS ]. lJ lJ CI' D D 0
(Fig. 8.2-4)
Click the [Select All] button - [Execute] button.
Online Data Operation
— Connection Channel List
| serial Port PLC Module Connection(USE) System Image... |
« Wnte  Verfy " Delete
¥ PLC Module | Bl inteligent Function Module I Execution TargetData( 1o/ Yes )
Tide |
13 Edit Data Parameter+Program || Select A1 | [Cancel A1 Setections |
Module Mame/Data Name: Title Target | Detail Last Change Target Memary Setting Size
Dl I
2023/02/27 21:31:00 2152 Bytes
2023/02/27 21:31:00 464 Bytes
Detail | 2023/02/27 21:31:00
Detaill
2023/02/27 21:31:.00

Necessary Setting( Mo Setting /  Already Set ) Set if it is needed( MNo Setting /  Already Set )

Witing Size Free Volume Use Volume
2. 616Bytes famm | ] 29304 11.656Bytes Refrash |

Related Functions<< | Execute Close

P B B o B

Remote Cperation Set Clock FLC User Data Write Title Format PLC Clear PLC Memory  Arrange PLC
Memory Memory

(Fig. 8.2-5)

The PLC communication parameter settings are now complete.
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8.3 PLC Link Function Settings for ACS2
To communicate with the PLC, set the specifications for the ACS2.

This section explains how to set specifications using the console software (SWC-ACS201M).

Tool cable and console software preparation
Please prepare the tool cable and console software.
+ Tool cable
CMD-001
+ Console software (SWC-ACS201M)
Please download and install it from our website.

https://shinko-technos.co.jp/ — Support/Download — Downloads — Click Software

Connection to the host computer

A\ Caution

When connecting a tool cable for communication, do not use the logging function of the console software.

(1)  Connect the tool cable CMD-001 to the console connector on this instrument.
(2) Connect the USB plug of the USB cable to the USB port on the host computer.

Example of Host Computer and ACS2 Connection

USB Cable CUS-100 Tool Cable CMD-001
(sold separately) (sold separately)

A\
— [ o—y—]

falin)
[

Host computer
USB port

ACS2

(Fig. 8.3-1)
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(3) Checking the COM Port Number
Follow the steps below to check the COM port number.
1) Right-click the “Start” button - Click “Device Manager”.
@ If“USB Serial Port (COM3)” is displayed under “Ports (COM and LPT)”, the COM port has been
allocated as port number 3.

After checking the COM port number, close “Device Manager”.

# % Monitors
+ H8 Network adapters
= Y Ports (COM &LPT)
~ Communications Port (COM1)
'Y Printer Port (LPT1)
7 USB Serial Port (COM3)
+ %9 Processors
- @. Sound, video and game controllers

(Fig. 8.3-2)
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(4) Launch the Console Software (SWC-ACS201M)
1 Launch the console software (SWC-ACS201M).

SWC-ACS201M X

Shinho »

ACS2 Console software

SHINKO TECHNOS CO., LTD.

(Fig. 8.3-3)

@ Click User (U) - Communication Conditions (C) in the menu bar.

The Communication Conditions Settings screen will appear.

Communication port COM3 Y

File(F) | User(U) | Help(H)

Selection from all communication ports

ON Communication conditions(C) I =

Communication conditions Search(F) - ENICEMANager
Password registration(P) __ Communication protocol Modbus RTU <
PLC link function (S) Instrument number 1 -

=| i Mgdel change(0) S Communication speed 738400 -

=l LINormal setting OUT1 output (MV ) )

BMain setting OUT2 output (MV Data bit, Parity 8 odd <

[BAT setting ) -

[(PID setting sV Stopb 1

[ Control function selection Status flag 1 - ) )

When a product is being connected, start in online status

B Alarm setting
= [ Initial setting *Set Modbus RTU, Instrument number 1, 38400bps and
[Rinput setting CT1 currentvalue  godd for CMD communication
| Boutput setting CT2 current value
= L/High function setting
[SEVT input setting

M e —aa oosaio =%

Status flag 2

OK

Ambient temperat

(Fig. 8.3-4)
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@ Set the communication conditions as follows.

Setting Item

Settings

Communication port Select the COM port number confirmed in (3)-2).

Communication protocol MODBUS RTU

Click the OK button.

© ®

The PLC Link Function Initial Settings
A )

File(F) | User(U) | Help(H)

Click User (U) — PLC Link Function (S) in the menu bar.

screen will appear.

\l ONLIl # Communicati

i

m A Communicati

Password reg

on conditions(C)
on conditions Search(F)

istration(P) I

=R
#  PLC link function (S) |

L Model change(O)

| B L Normal setting

OUT1 output (MV1)

[51Main setting OUT2 output (MV2)
[S AT setting -
[(3PID setting | v
(5 control function selection Status flag 1
Alarm settin |50 e
Al D Rk : 9 Status flan 2
(Fig. 8.3-5)
® Select Module 1 and click the System tab.
% Module1 Monitoring item Setting item PLC register
Number of communication management module 1
Start number of PLC register 1000
Response waiting time of PLC 200| ms
Waiting time of starting PLC communication 5| sec
Reading from ACS2 File Writing in file
Reading from instrument Reading from file Save
Next

(Fig. 8.3-6)
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S

PLC Communication Parameter Specification Settings

PLC Link Initial Setup screen

#% PLC link function

B Module1 Monitoring item l Setting item PLC register ‘
Number of communication management module 1
Start number of PLC register 1000
Response waiting time of PLC 200| ms
Wiaiting time of starting PLC communication 5 sec
Reading from ACS2 File Writing in file
Reading from instrument Reading from file Save
Next
(Fig. 8.3-7)
Set the specifications by referring to the PLC Link initial setup items.
PLC Link initial setup items
Iltem Settings/Selection Range Initial value | Remarks (*)
Number of communication 1108 1 0
management module
Start number of PLC register 0 to 65535 1000 0
Response waiting time of PLC 100 to 3000 ms 250
Waiting ti f starting PLC
atting fime ot starting 1 to 255 sec 5 1
communication
Reserved (Unused) 0 0
Monitor item 1 selection Monitor item 1 table (P.52) 31 0
Monitor item 2 selection Monitor item 2 table (P.53) 0 0
Reserved (Unused) 0 0
Setting item 1 selection Setting item 1 table (P.53) 1 0
Setting item 2 selection Setting item 2 table (P.54) 0 0
Setting item 3 selection Setting item 3 table (P.54) 0 0
Setting item 4 selection Setting item 4 table (P.55) 0 0
Setting item 5 selection Setting item 5 table (P.55) 7 0
Setting item 6 selection Setting item 6 table (P.56) 0 0
Setting item 7 selection Setting item 7 table (P.56) 0 0
Setting item 8 selection Setting item 8 table (P.57) 0 0

Reserved (Unused)

(*) 0: The values set for each ACS2 are valid items.

1: The values set for ACS2 instrument number 1 (Master) are the valid items.
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@  Number of communication management module
Set the number of units managed by the master.
Set the total number of units, including the master.

@  start number of PLC register

Set the start number for register used in PLC communication. Fixed to D register.

Set within the range 0 to 65535.

For A-compatible 1C frame AnA/AnU, set within the range 0 to 8191.

Each ACS2 unit uses a maximum of 30 registers.

[System area: 10 registers, Monitor items: 10 registers, Setting items: 10 registers]
When using multiple slaves, ensure register numbers do not duplicate.

® Response waiting time of PLC

Set the retransmission interval time when no response is received from the PLC.

Set within the range of 100 to 3000 ms.

@ Waiting time of starting PLC communication

After ACS2 (Master) power-on, this setting determines the time until communication with the PLC

starts.

Set within the range of 1 to 255 seconds.

&  Monitor item 1 to 2 selection

Click the Monitor item tab or the Next button.
The Monitor item selection screen will appear.

Select any items from Monitor items 1 to 2. The maximum number of valid items selected is 10.

Any items exceeding this limit will be invalid.

Monitor item 1 selection (Initial value: 31)

Bit Selection Description
0 1 PV reading (including differential)

1 1 MV reading

2 1 SV reading

3 1 Status flag 1

4 1 Status flag 2

5 0 Heater 1 current value reading

6 0 Heater 2 current value reading

7 0 Ambient temperature reading

8 0 Setting value memory number

9 0 Program operation run step

10 0 Program operation remaining time
11 0 Program operation number of repetitions
12 0 Error status flag

13 0 Unused

14 0 Unused

15 0 Unused
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Monitor item 2 selection (Initial value: 0)

Bit Selection Description
0 0 Unused
1 0 Unused
2 0 Unused
3 0 Unused
4 0 Unused
5 0 Unused
6 0 Unused
7 0 Unused
8 0 Unused
9 0 Unused
10 0 Unused
11 0 Unused
12 0 Unused
13 0 Unused
14 0 Unused
15 0 Unused

® Setting Item 1 to 8 selection
Click the setting item tab or the Next button.
The setting item selection screen will appear.
Select any items from setting items 1 to 8. The maximum number of valid selections is 10 items.

Any selections exceeding this limit will be invalid.

Setting Item 1 selection (Initial value: 1)

: Setting Request . o
Bit Selection Description
Item No.

0 1 1 SV1 setting

1 2 0 SV2 setting

2 3 0 SV3 setting

3 4 0 SV4 setting

4 5 0 Unused

5 6 0 Unused

6 7 0 Unused

7 8 0 Unused

8 9 0 Unused

9 10 0 Unused

10 11 0 Unused

11 12 0 Unused

12 13 0 Unused

13 14 0 Unused

14 15 0 Unused

15 16 0 Unused
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Setting Item 2 selection (Initial value: 0)

. Setting Request . o
Bit Selection Description
Item No.

0 17 0 Unused

1 18 0 Unused

2 19 0 Unused

3 20 0 Unused

4 21 0 Unused

5 22 0 Unused

6 23 0 Unused

7 24 0 Unused

8 25 0 Unused

9 26 0 Unused
10 27 0 Unused
11 28 0 Unused
12 29 0 Unused
13 30 0 Unused
14 31 0 Unused
15 32 0 Unused

Setting Item 3 selection (Initial value: 0)
. Setting Request . oy
Bit Selection Description
Iltem No.

0 33 0 EV1 alarm setting

1 34 0 EV1 high limit alarm setting

2 35 0 EV2 alarm setting

3 36 0 EV2 high limit alarm setting

4 37 0 EV3 alarm setting

5 38 0 EV3 high limit alarm setting

6 39 0 Heater burnout alarm setting 1
7 40 0 Heater burnout alarm setting 2
8 41 0 Loop break alarm time setting
9 42 0 Loop break alarm band setting
10 43 0 Loop break alarm dead band setting
11 44 0 Unused

12 45 0 Unused

13 46 0 Unused

14 47 0 Unused

15 48 0 Unused
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Setting ltem 4 selection (Initial value: 0)

Setting Request

Bit itemn No. Selection Description

0 49 0 Fix control/program control selection

1 50 0 Step time unit selection

2 51 0 Power restore action selection

3 52 0 Program start temperature setting

4 53 0 Program control start type selection

5 54 0 Number of repetitions setting

6 55 0 Unused

7 56 0 Unused

8 57 0 AT perform selection

9 58 0 AT action model selection

10 59 0 AT bias setting

11 60 0 AT gain setting

12 61 0 AT hysteresys setting

13 62 0 Unused

14 63 0 Unused

15 64 0 Unused

Setting Item 5 selection (Initial value: 7)
Bit Setting Request Selection Description
Iltem No.

0 65 1 Block1 OUT1 proportional band setting
1 66 1 Block1 OUT1 integral time setting

2 67 1 Block1 OUT1 derivative time setting

3 68 0 Block1 OUT2 proportional band setting
4 69 0 Block1 OUT2 integral time setting

5 70 0 Block1 OUT2 derivative time setting

6 71 0 Block1 MV bias setting

7 72 0 Block1 overlap/deadband setting

8 73 0 Block2 OUT1 proportional band setting
9 74 0 Block2 OUT1 integral time setting

10 75 0 Block2 OUT1 derivative time setting

11 76 0 Block2 OUT2 proportional band setting
12 77 0 Block2 OUT2 integral time setting

13 78 0 Block2 OUT2 derivative time setting
14 79 0 Block2 MV bias setting

15 80 0 Block2 overlap/deadband setting
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Setting Item 6 selection (Initial value: 0)

Bit Setting Request Selection Description
Item No.
0 81 0 Block3 OUT1 proportional band setting
1 82 0 Block3 OUT1 integral time setting
2 83 0 Block3 OUT1 derivative time setting
3 84 0 Block3 OUT2 proportional band setting
4 85 0 Block3 OUT2 integral time setting
5 86 0 Block3 OUT2 derivative time setting
6 87 0 Block3 MV bias setting
7 88 0 Block3 overlap/deadband setting
8 89 0 Block4 OUT1 proportional band setting
9 90 0 Block4 OUT1 integral time setting
10 91 0 Block4 OUT1 derivative time setting
11 92 0 Block4 OUT2 proportional band setting
12 93 0 Block4 OUT2 integral time setting
13 94 0 Block4 OUT2 derivative time setting
14 95 0 Block4 MV bias setting
15 96 0 Block4 overlap/deadband setting

Setting Item 7 selection (Initial value: 0)

Bit Setting Request Selection Description
Iltem No.
0 97 0 Block5 OUT1 proportional band setting
1 98 0 Block5 OUT1 integral time setting
2 99 0 Block5 OUT1 derivative time setting
3 100 0 Block5 OUT2 proportional band setting
4 101 0 Block5 OUT2 integral time setting
5 102 0 Block5 OUT2 derivative time setting
6 103 0 Block5 MV bias setting
7 104 0 Block5 overlap/deadband setting
8 105 0 Block6 OUT1 proportional band setting
9 106 0 Block6 OUT1 integral time setting
10 107 0 Block6 OUT1 derivative time setting
11 108 0 Block6 OUT2 proportional band setting
12 109 0 Block6 OUT2 integral time setting
13 110 0 Block6 OUT2 derivative time setting
14 111 0 Block6 MV bias setting
15 112 0 Block6 overlap/deadband setting
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Setting Item 8 selection (Initial value: 0)

Bit Setting Request Selection Description
Item No.
0 113 0 Block7 OUT1 proportional band setting
1 114 0 Block7 OUT1 integral time setting
2 115 0 Block7 OUT1 derivative time setting
3 116 0 Block7 OUT2 proportional band setting
4 117 0 Block7 OUT2 integral time setting
5 118 0 Block7 OUT2 derivative time setting
6 119 0 Block7 MV bias setting
7 120 0 Block7 overlap/deadband setting
8 121 0 Block8 OUT1 proportional band setting
9 122 0 Block8 OUT1 integral time setting
10 123 0 Block8 OUT1 derivative time setting
11 124 0 Block8 OUT2 proportional band setting
12 125 0 Block8 OUT2 integral time setting
13 126 0 Block8 OUT2 derivative time setting
14 127 0 Block8 MV bias setting
15 128 0 Block8 overlap/deadband setting

@ ACS2 Power OFF — ON
Turn the ACS2 power OFF — ON. The set value will take effect.

The specification settings are now complete.

When connecting multiple ACS2 units, connect the tool cable to the next ACS2.

Select the connected module number (e.g., Module 2) and click the System tab.

#% PLC link function - X

(2 Modulet Monitoring item l Setting item I PLC register
£ Module?

B Module3 Start number of PLC register 1000
B Module4
B Modules
@ Module6
% Module7
B Modules

(Fig. 8.3-8)

(2) set the starting number for the PLC register, (5 select monitor items 1 to 2, and (&) select setting
items 1 to 8. Then, (7) turn the ACS2 power OFF — ON.
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8.4 Operation

This section explains the case where two ACS2 units are connected to the PLC.

Connection Example for PLC and ACS2 (Master), ACS2 (Slave)

ACS2

Instrument Instrument
PLC Station No. 0 No.1 Master No.2 Slave

Mitsubishi
Electric PLC

(Fig. 8.4-1)

Wiring Example for PLC and ACS2 (Master), ACS2 (Slave)

PLC (Serial

communication unit)

SDA
SDB % | Communication cable (*)
RDA

— l/ L ACS2

YA(-)
SG r @ YB(+)
FG SG

YA(-)
@ YB(+)
SG

(*): For communication cables, please contact the retailer where you made your purchase or

our sales office.

(Fig. 8.4-2)
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8.41 Communication Procedure
(1) ACS2 (Instrument No. 1) acts as the master and collects valid monitor items and setting items from
ACS2 (Instrument No. 2) as the slave.
(2) After the PLC communication start wait time elapses, the ACS2 (Instrument No. 1) master writes to
the PLC register when it can acquire data from the slave for the items selected in the monitor items.

Additionally, it reads the items selected in the setting items from the PLC register via a setting
request.

ACS2 ACS2

PLC
<+—>|  (Master) [™ > (Slave)

All items Read Items:
Items selected in Monitor Item Selection
Write Items:
Items selected in Settings Item Selection at startup

Items set via Settings Request Item Number after
startup

(Fig. 8.4.1-1)

- 59 -



8.4.2 Handshake between ACS2 (Master) and PLC

< START )

ACS2 (Master)

Instrument No. 1 v

System data 10WORD read

[
»

NO

Communication status
=1

System data 5SWORD write

\ 4

Monitor item 10WORD write 1

PLC register 6=B0

After the PLC communication start wait time
elapses, ACS2 reads the system data from
PLC registers 0 to 9.

When ACS2 completes data collection, the
communication status becomes 1, indicating
that communication with the PLC is possible.

ACS2 writes system data to PLC registers 0
to 4.

ACS2 writes monitor items to PLC registers
10 to 19. However, it skips any that are not
selected in the monitor item selection.

A 4

Setting item 10WORD read

Setting item 10WORD write

ACS2 reads the data for the
setting items in PLC
registers 20 to 29. However,
it skips them if the setting
request command's setting
request is not set.

g
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However, it skips them if
the setting request
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ACS2 (Slave)
Instrument No. 2

System data 10WORD read

\4

System data 5WORD write

\ 4

Monitor item 10WORD write

PLC register 6=B0

\4

ACS2 reads the system data from PLC
registers 0 to 9.

ACS2 writes system data to PLC registers 0
to 4.

ACS2 writes monitor items to PLC registers
10 to 19. However, it skips any that are not
selected in the monitor item selection.

Setting item 10WORD read

Setting item 1

OWORD write

ACS2 reads the data
for the setting items in
PLC registers 20 to
29. However, it skips
them if the setting
request command's
setting request is not

set.
ACS2 (Master)

Instrument No. 1

\4

System data 1T0WORD read

l

Returns to the System data 10WORD
read operation for ACS2 (Master).
Thereafter, the process for each
controller is repeated.
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communication.

8.4.3 PLC Communication Data Map
The following shows the PLC communication data map when set using the initial settings example for PLC

Initial Settings Example for PLC Communication

Comm‘::'e"rftm Data Narme ACS2 (Master)| ACS2 (Slave)
HEX DEC Settings Settings
012C 300 Register start number 1000 1100
012D 301 PLC response wait time 200 200
012E 302 PLC communication start wait time 5
012F 303 Number of communication management units 1
0130 304 Reserved (Unused) 0 0
0131 305 Monitor item 1 selection 31 31
0132 306 Monitor item 2 selection 0 0
0133 307 Reserved (Unused) 0 0
0134 308 Setting item 1 selection 1 1
0135 309 Setting item 2 selection 0 0
0136 310 Setting item 3 selection 0 0
0137 311 Setting item 4 selection 0 0
0138 312 Setting item 5 selection 7 7
0139 313 Setting item 6 selection 0 0
013A 314 Setting item 7 selection 0 0
013B 315 Setting item 8 selection 0 0
013C 316 Reserved (Unused) 0 0

PLC Data Register Layout

ACS2 (Master)

ACS2 (Slave)

Information (system data) between ACS2 and PLC

1000 to 1009

1100 to 1109

Monitor items

1010 to 1014

1110 to 1114

Setting items

1015 to 1018

1115 to 1118
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Detailed Information (System Data) Between ACS2 and PLC

ACS2 (Master)

PLC Data PL_C e
Data Reqister Register Description
g Attributes
Communication 1000 RO 0: ACS2 (Master) data collection in progress
status 1:  ACS2 (Master) data collection complete
(At startup: Initial settings for each slave)
ACS2 - PLC 1001 RO Increment counter (*1)
Normal Repeats 0 to 65535 — 0 to 65535.
communication
monitor
ACS2 1002 RO B0O: PLC register R/W error
Error code 0: Normal 1: Abnormal
B1: ACS2 (Master) communication error
0: Normal 1: Abnormal
B2: ACS2 (Master) Negative acknowledgement
during setting
0: Normal 1: Abnormal
(Clears when clearing B0 in 1006.)
Setting request 1003 RO BO: During setting (Reflects and sets to BO of 1006.)
monitor B1: During monitoring (Reflects and sets until B1 of
1006 is cleared.)
Reserved 1004 RO
Setting request 1005 R/W 0: All items selected from settings 1 to 7
item number 1to 128:
Selected items from settings 1 to 7 (1 data)
Only the data for the selected items (1 data)
will be read or written. However, since
communication with the PLC is batch-
processed, reading or writing will be
performed for all selected items.
Setting request 1006 R/W BO: Set Request [PLC — ACS2(Master)]
command (*2) ACS2(Master) requests to read the data of the
set item from the PLC register.
B1: Monitor Request [ACS2(Master) — PLC]
ACS2(Master) requests to write the data of the
set item to the PLC register.
After completing a Set Request or Monitor
Request, ACS2(Master) clears each bit.
Reserved 1007 R/W
Reserved 1008 R/W
Reserved 1009 R/W

The increment counter is incremented by +1 when the ACS2 (master) sends a command.
The increment value varies based on the number of active monitor items and setting items, the
number of connected units, and whether a setting request is present.
(Example) If the number of active monitor items is the initial value of 31 and only monitor units are
connected:
- For 1 connected unit, the count value increases by +3.
- For 2 connected units, the count value increases by +6.
When the setting request and monitor request are set simultaneously, processing proceeds in the
following order: first the setting request [ACS2 (Master) reads PLC register data], then the monitor
request (writes data to the PLC register).
If a setting request is set during a monitor request, the monitor request is discarded, and the
monitor request is performed again after the setting request.

(*1):

(*2):
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ACS2 (Slave)

PLC Data PL_C e
Data Register Register Description
E Attributes
Communication 1100 RO 0: ACS2 (Master) collecting data from ACS2
status (Slave)
1:  ACS2 (Master) completed collecting data from
ACS2 (Slave)
(At startup: Each slave's initial settings)
ACS2-PLC 1101 RO Increment counter (*1)
Normal Repeats 0 to 65535 — 0 to 65535.
communication
monitor
ACS2 1102 RO BO: PLC register R/W error
Error code 0: Normal 1: Abnormal
B1: Communication error between ACS2 (Master)
and ACS2 (Slave)
0: Normal 1: Abnormal
B2: Negative acknowledgement during setting from
ACS2 (Master) to ACS2 (Slave)
(Clears when clearing BO in 1006.)
0: Normal 1: Abnormal
Setting request 1103 RO BO: During setting (Reflects and sets to BO of 1106.)
monitor B1: During monitoring (Reflects and sets until B1 of
1106 is cleared.)
Reserved 1104 RO
Setting request 1105 R/W 0: All items selected from settings 1 to 7
item number 1to 112:
Selected items from settings 1 to 7 (1 data)
Only the data for the selected items (1 data)
will be read or written. However, since
communication with the PLC is batch-
processed, reading or writing will be
performed for all selected items.
Setting request 1106 R/W B0O: Set Request [PLC — ACS2(Master)]
command (*2) ACS2(Master) requests to read the data of the
set item from the PLC register.
B1: Monitor Request [ACS2(Master) — PLC]
ACS2(Master) requests to write the data of the
set item to the PLC register.
After completing a Set Request or Monitor
Request, ACS2(Master) clears each bit.
Reserved 1107 R/W
Reserved 1108 R/W
Reserved 1109 R/W

(*1): The increment counter is incremented by +1 when the ACS2 (master) sends a command of the

ACS2 (slave).
The increment value varies based on the number of active monitor items and setting items, the
number of connected units, and whether a setting request is present.
(Example) If the number of active monitor items is the initial value of 31 and only monitor units are
connected:
- For 1 connected unit, the count value increases by +3.
- For 2 connected units, the count value increases by +6.

(*2): When the setting request and monitor request are set simultaneously, processing proceeds in the
following order: first the setting request [ACS2 (Master) reads PLC register data of the ACS2
(slave)], then the monitor request (writes data to the PLC register).

If a setting request is set during a monitor request, the monitor request is discarded, and the
monitor request is performed again after the setting request.
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Detailed Monitoring and Setting Items Between ACS2 and PLC
ACS2 (Master)

PLC Data PLC Register

Data Item
Register Attributes

Description

PV reading 1010 RO Value within the control range

[Refer to ACS2 INSTRUCTION
MANUAL 5.3 Basic Operation after
Power-ON (P.28)]

MV reading 1011 RO Output low limit to Output high limit

SV reading 1012 RO Scaling low limit to Scaling high limit

Status flag 1 1013 RO BO: OUT1 output
0:OFF 1:ON
B1: OUT2 output
0:OFF 1:ON
B2: EV1 output
0:OFF 1:0ON
B3: EV2 output
0:OFF 1:0ON
B4: EV3 output
0:OFF 1:0ON
B5: Undefined (Indeterminate
B6: Undefined (Indeterminate
B7: Undefined (Indeterminate
B8: Undefined (Indeterminate
B9: Undefined (Indeterminate)
B10: Control terminal short-circuit
alarm
0:OFF 1:ON
B11: Heater burnout alarm
0:OFF 1:ON
B12: Loop break alarm
0:OFF 1:ON
B13: Input high limit error
0: Normal 1: Abnormal
B14: Input low limit error
0: Normal 1: Abnormal
B15: Key operation change
0: Disabled 1: Enabled

~ o~ o~ o~
~— ~— ~— ~—
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PLC Data

PLC Register

Data Item e Attributes Description
Status flag 2 1014 RO BO: Warm-up
0: Completed 1: Running
B1: EI1 input
0:0OFF 1:0ON
B2: EI2 input
0:0OFF 1:0ON
B3: EI3 input
0:0OFF 1:0ON
B4: EIl4 input
0:0OFF 1:0ON
B5: Power Supply
0: Instrument Power
1: USB Power
B6: Undefined (Always 0)
B7: Control status
0: Prohibited 1: Permitted
B8: AT status
0: Stop 1:Run
B9: Auto/Manual control
0: Auto control  1: Manual control
B10: Remote/Local
0: Local 1: Remote
B11: Control mode
0: Fixed-value control
1: Program control
B12: Program control
0: Stop 1:Run
B13: Wait function
0:OFF 1:0ON
B14: Hold function
0:OFF 1:0ON
B15: Pattern end output
0:OFF 1:0ON
SV1 setting 1015 R/W Scaling low limit to Scaling high limit
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PLC Data

PLC Register

Data Item e Attributes Description
Block1 OUT1 Proportional 1016 R/W Except when Fast-PID control is
band setting selected
When input is without decimal points:
1 to input span
When input is with decimal points:
0.1 to input span
For current/voltage input:
0.1 to 1000.0%
When Fast-PID control is selected
When input is without decimal points:
0 to input span
When input is with decimal points:
0.0 to input span
For current/voltage input:
0.0 to 1000.0%
Block1 OUT1 Integral time 1017 R/W Except when Slow-PID control is
setting selected
0 to 10000 sec or 0.0 to 1999.9 sec
When Slow-PID control is selected
1 to 10000 sec or 0.1 to 1999.9 sec
Block1 OUT1 Derivative 1018 R/W 0 to 10000 sec or 0.0 to 1999.9 sec
time setting
Control module ACS2 (Slave)
PLC Data PLC Register
Data Item Sl Attribugzes Description
PV reading 1110 RO Same as ACS2 (Master).
MV reading 1111 RO
SV reading 1112 RO
Status flag 1 1113 RO
Status flag 2 1114 RO
SV1 setting 1115 R/W
OUT1 Proportional band 1116 R/W
setting
OUT1 Integral time setting 1117 R/W
OUT1 Derivative time 1118 R/W

setting
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8.4.4 Data Exchange Between ACS2 and PLC
Data exchange between the ACS2 and the PLC is performed using the setting request item number and

the setting request command.

(1) Setting request item number
Sets whether to transfer data for all selected items from setting items 1 to 7, or only for the selected
item(s) (1 data).
0: Transfers data for all items selected in setting items 1 to 7.

1to 112: Transfers data only for the item selected in setting items 1 to 7 (1 data).

(2) Setting request command
The setting request commands include setting requests and monitor requests.
BO: Setting request (PLC — ACS2)
This command instructs ACS2 to read data from the setting items in the PLC registers.
B1: Monitor request (ACS2 — PLC)

This command instructs ACS2 to write data for setting items to the PLC registers.

When the setting request and monitor request are set simultaneously, processing proceeds in the
following order: first the setting request (ACS2 reads the data of the setting item from the PLC
register), then the monitor request (writes the data of the setting item to the PLC register).

If the setting request is set during the monitor request, the monitor request is discarded, and the

monitor request is performed again after the setting request.
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8.4.5 Data Settings

A\ Caution

When the data is being set, first write all the data for the setting items to the PLC register.

If you change the setting items of the ACS2 without writing all the data for the setting items, they may

be overwritten with undefined values, potentially causing malfunctions. Please be careful.

Data setting procedure
Assume that setting item 4, B8 (AT Run/Stop selection), has been set from its default value in the initial
setting.

When selecting the AT Run in the ACS2 AT Run/Stop selection
(1) Set the setting request item number to 0

To write all setting data to the PLC register, set 0 to 1005 (setting request item number).

(2) SetB1 (monitor request) in the setting request command
Set 1 (decimal: 2) to B1 (monitor request) in 1006 (setting request command).
ACS2 will begin writing the setting item data to the PLC register.

(3) Check B1 (monitor request) in the setting request command
Once the data for the setting items has been written to the PLC register, the B1 (monitor request) of

1006 (setting request command) is cleared.

(4) Data Settings
Set 1 (AT Run) to PLC register 1016.

(5) Set 1 to the setting request item number
To read the data for the AT Run/Stop selection in the PLC register, set 57 to 1005 (setting request

item number).

(6) Set the BO (setting request) command
Set 1 (decimal: 1) to BO (setting request) in 1006 (setting request command).

ACS2 will begin reading the data for the PLC register setting items.
(7) Check the BO (setting request) command

Once the data for the setting items has been read into the PLC register, the B0 (setting request) of

1006 (setting request command) is cleared.

- 69 -



Operation Examples for Reading PV and Writing SV

Explanation Conditions:

This example involves reading and writing the PV and target value (SV1) setting 1 for ACS2 (Master) and
ACS2 (Slave).

PLC registers shall be assigned as follows: 1000: ACS2 (Master), 1100: ACS2 (Slave).

(1) Data flow and flag operations to synchronize PLC registers with ACS2 set values when power is ON
@O Write 0 to D1005. [Select all setting items set via the PLC link function (in this case, only target

value (SV1) setting 1)]

Write 1 to D1006. [Specify data transfer from PLC to ACS2 (Master)]

Write the target value (SV1) setting 1 for ACS2 (Master) to D1012.

ACS2 (Master) writes 0 to D1006.

Write 0 to D1105. [Select all setting items set via the PLC link function (in this case, only target

value (SV1) setting 1)]

Write 1 to D1106. [Specify data transfer from PLC to ACS2 (Master)]

ACS2 (Master) reads the SV from ACS2 (Slave) and writes it to D1112.

ACS2 (Master) writes 0 to D1106.

©® 0 e

@ Q @

PLC ACS2 (Master) ACS2 (Slave)

D1000 Communication status

D1001 Increment counter

D1002 ACS2 error code

D1003 Setting request monitor
D1004 Reserved

(O D1005 | Setting request item number

@ D1006 | Setting request command <«—

D1007 Reserved @ o
D1008 Reserved BIeIs)eIg) [alarareIE)

ALS

o4
O«
o3
<
o8
A

D1009 Reserved
D1010 PV read /

D101 | MV read /
D1012 Target value (SV1) setting 1

® D1105 | Setting request item numjger

/

D1110 PV reading /

D111 MV reading '/

D1112 Target value (SV1) settiné 1
(Fig. 8.4.5-1)

©® D1106 | Setting request comman:i
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(2) Data flow and flag operations during PV reading

ACS2 (Master) reads the system data from PLC registers D1000 to D1009.

ACS2 (Master) writes the system data to PLC registers D1000 to D1004.

ACS2 (Master) writes the PV to PLC register D1010.

ACS2 (Master) reads the system data from PLC registers D1100 to D1109.

ACS2 (Master) writes the system data to PLC registers D1100 to D1104.

ACS2 (Master) reads the PV from ACS2 (Slave) and writes the PV to PLC register D1110.

® 606 00 6

# Only the PLC link function settings via the console software are required; flag operations are not
necessary.
The PV of each register is updated at the timings indicated above in O to ®.

PLC ACS2 (Master) ACS2 (Slave)
D1000 Communication status
D1001 Increment counter

D1002 ACS2 error code
D1003 Setting request monitor
D1004 Reserved

D1005 Setting request item number

D1006 Setting request command

D1007 Reserved | @ m | 3%&8
D1008 Reserved | @@®
a—————— e
D1009 Reserved
D1010 PV read o
D1011 MV read @
D1012 | Targetvalue (SV1) setting1 | © ®
D1100 Communication status N
D1104 Reserved /
D1109 | Reserved /U
D1110 PV read ¥
D1111 MV read
D1112 Target value (SV1) setting 1
(Fig. 8.4.5-2)
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(3) Data flow and flag operations during SV writing
@O Change D1012 [SV of ACS2 (Master)].

@ Write 0 or 1 to D1005.
0: Select all setting items set via the PLC link function [In this case, only target value (SV1) setting 1]

1: Only target value (SV1) setting 1 (see P.53)
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ACS2 (Master)

i

o0 @
PEEDE

@ Write 1 to D1006. [Specify data transfer from PLC — ACS2 (Master)]
@ ACS2 (Master) writes the data from D1012 to SV of ACS2 (Master).
® ACS2 (Master) writes 0 to D1006.
® Change D1112 [SV of ACS2 (Master)].
(@ Write 0 or 6 to D1105.
Write 1 to D1106. [Specify data transfer from PLC — ACS2 (Master)]
©@ ACS2 (Master) writes the data from D1112 to SV of ACS2 (Slave).
ACS2 (Master) writes 0 to D1106.

PLC
D1000 Communication status
D1001 Increment counter
D1002 ACS2 error code
D1003 Setting request monitor
D1004 Reserved
@D1005 | Setting request item number
(®D1006 | Setting request command
D1007 Reserved
D1008 Reserved
D1009 Reserved
D1010 PV read
D101 MV read
DD1012 | Target value (SV1) setting 1
(MD1105 | Setting request item numb?/ ©
®D1106 Setting request command "
D1110 PV read
D1111 MV read /
©®D1112 | Target value (SV1) setting, 1

(Fig. 8.4.5-3)

ACS2 (Slave)

o0 E aria)
FEEEE
Va————




9. SVTC (Setting Value Digital Transmission)

When select SVTC in the serial communication protocol selection for serial communication, it can combine it with

our digital indicating controller with communication function [with serial communication (OP: C5, C5W)] to digitally

transmit the setting value.
Also, when select Shinko Protocol in the communication protocol selection, it can receive the step SV in

combination with our programmable controller [PCA1 or PCB1 (select setting value digital transmission in

communication protocol selection)].
Update cycle: 250 ms

9.1  When Selecting SVTC in Communication Protocol Selection

9.1.1

Wiring

Connect the communication function controller to the SG and YA(-), YB(+) terminals of this instrument.
Up to 31 units can be connected.
An example of connecting the communication function controller to this instrument is shown in Fig. 9.1.1-1.

9.1.2
(1)

ACS2

YA(-)

YB(+) @
SG

with communication function
(MAX 31 units)

> Digital indicating controller

Setting Method of Instrument

This instrument's settings

Select the following items within the communication settings group.

Refer to “3. Setting Communication Parameters (P.4 to 5)".

- Select SVTC in the communication protocol selection.

- Select the communication speed, data bits/parity, and stop bits.

Checking the settings for the digital indicating controller with communication function

- Ensure the communication protocol selection is set to the Shinko Protocol.

- Ensure the communication speed, data bits/parity, and stop bits match those of this instrument.
Start of setting value digital transmission

Input the program setting value and assign the program mode RUN/STOP function to either the
OUT/OFF key, PF key, or EVT input to this instrument.
When executing the program using either the OUT/OFF key, PF key, or EVT input, the step SV of this
instrument is sent to the digital indicating controller with communication function.

During program control stop (standby), “0” is sent to the digital indicating controller with communication
function.
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9.2 When Selecting Shinko Protocol in Communication Protocol Selection

9.2.1 Wiring

For PCA1 or PCB1, connect YA(-) to YA(-), YB(+) to YB(+), and SG to SG respectively.
A maximum of 31 units can be connected.

Connection example between PCB1 and this instrument is shown in Fig. 9.2.1-1.

PCB1 ACS2
YA() YA()
YB(+) @ — @ YB(+)
SG @ SG
FG
Shield wire

YA(-)
@ YB(+)
SG

Shield wire |

YA(-E)

@ YB(+)
FG SG
(Fig. 9.2.1-1)

9.2.2 Setting Method of Instrument

(1) PCA1 or PCB1 settings
- Select setting value digital transmission in the communication protocol selection.
- Select the communication speed, data bits/parity, and stop bits.

(2) This instrument's settings
Setting (Select) the following items within the communication settings group.
Refer to “3. Setting Communication Parameters (P.4 to 5)”.
- Ensure the communication protocol selection is set to the Shinko Protocol.
+ Ensure the communication speed, data bits/parity, and stop bits match those of PCA1 or PCB1.

(3) Start of setting value digital transmission
Enter the program setting value into PCA1 or PCB1.
Pressing the RUN key to execute the program sends the step SV from PCA1 or PCB1 to this instrument.
If SVTC bias setting is set, the SV value becomes the value received via the SVTC command (the step
SV from PCA1 or PCB1) plus the SVTC bias value.
During program control stop (standby), “0” is sent to this instrument.
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10. Specifications

Cable length

1.2 km (Max.), Cable resistance: Within 50 @ (Terminators are not necessary,
but if used, use 120 @ minimum on both sides.)

Communication line

EIARS-485

Communication
method

Half-duplex communication

Communication speed

9600, 19200, 38400, 56800, 115200bps (Selectable by keypad)

Synchronization

Start-stop synchronization

method

Code form ASCII, binary

Data bit/Parity 7, 8 / Even, Odd, No parity (Selectable by keypad)

Stop bit 1, 2 (Selectable by keypad)

Communication Shinko protocol/MODBUS RTU/MC protocol/SVTC (Selectable by keypad)
protocol

Data format

Data format varies depending on the communication protocol as follows.

Communication :
Shinko Protocol MODBUS RTU
Protocol
Start bit 1 1
Data bit 7 (8) Selectable 8
Parity Even (No parity, Odd) Selectable No parity (Even, Odd) Selectable
Stop bit 1 (2) Selectable 1 (2) Selectable

Number of connectable
units

Max 31 units to 1 host computer

Error correction

Command request repeat system

Error detection

Checksum (Shinko protocol), CRC-16 (MODBUS RTU)

Response delay time
setting

After receiving a command from the host, the response can be delayed.
Setting range: 0 to 1000 ms

SV digital transmission

Selecting SV digital transmission in the serial communication protocol selection allows
digital transmission of setting values when combined with a digital indicating controller
(with serial communication (optional: C5, C5W)).

If the sending side of the SV digital transmission exceeds the scaling range of the
digital indicating controller, it is limited to the scale range of the digital indicating
controller.

Update cycle: 250 ms

SVTC bias setting

ACS2 digital external setting (active when Shinko protocol is selected)

Receives digital setting values from the SVTC program controller option.

The control target value is the value received via the SVTC command plus the SVTC
bias value.

The control target value is the value received via the SVTC command plus the SVTC
bias value, constrained within the range defined by the scaling lower limit setting to
scaling upper limit setting.

Setting range: Equivalent to +20% of the input span

PLC link function

When MC Protocol is selected in the communication protocol selection, the PLC link
function (programless communication function) can be used.

This function establishes a serial communication connection with Mitsubishi Electric's
“Q Series” PLC and uses the PLC's communication protocol to write and read
various data to/from PLC registers.

The communication protocol uses “QW” and “QR” commands. It is intended for PLCs
that can use A-compatible 1C frame AnA/AnU common commands (QR/QW).

Initial setup is performed in the console software by specifying the PLC register
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address, the monitor item linked to the register address, and the setting items. ACS2
periodically writes to the PLC registers using the QW command for the specified
monitor items, constantly updating the register values.

Additionally, it reads the specified setting items from the PLC registers using the QR
command in response to a setting request. If the read data changes, ACS2 updates
the setting value.

Set the master device number to 1 and the slave device numbers to 2 through 8.
Set the PLC station number to 0 and the PC number to 255 (fixed).
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11. Troubleshooting

Check that power is being supplied to the master and slave that customers use. If communication failure still
occurs, check the following.

Problem Possible Cause Solution
Communication Communication cable is not securely Check the communication cable and
failure connected, or is disconnected/defective. | connector.
Incorrect wiring of the communication Check the communication cable and
cable and/or connector connector.
Refer to Section ‘2. Wiring’ (p. 2, 3).
Imperfect contact between the Check the communication cable and
communication cable and the connector, | connector.
or between the communication connector
and instrument port
Communication speed of the slave does | Set the same communication speed on the
not match that of the master. master and the slave.
Refer to Section ‘3. Setting Communication
Parameters’ (p. 4, 5).
The data bit, parity and stop bit of the Set the same data bit, parity and stop bit on
master do not correspond to those of the master and the slave.
the slave. Refer to Section ‘3. Setting Communication
Parameters’ (p. 4, 5).
The instrument number (address) of the | Check the instrument number (address)
slave does not correspond to that of of the slave and the command.
the command. Refer to Section ‘3. Setting Communication
Parameters’ (p. 4, 5).
The instrument numbers (addresses) are | Check that each slave has a different
duplicated in multiple slaves. instrument number (address).
Refer to Section ‘3. Setting Communication
Parameters’ (p. 4, 5).
Make sure that the program is Check the program.
appropriate for the transmission timing. Refer to Section ‘4. Communication
Procedure’ (p.6).
Although A non-existent command code has been | Check the command code.
communication sent.
. . The Write command data exceeds the Check the setting range of the slave.
is occurring, the i
} setting range of the slave.
;eesgpa?cirxllsee 'S The controller cannot be written when Check the slave status.
functions such as AT are performing.
acknowledgement. — .
The ACS2 is in front keypad operation Return the controller to RUN mode.
setting mode.
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