TOHO ELECTRONICS INC.

Operation Manual, Communications

Model: TTM-509
Designation: Digital Controller



Thank you very much for purchasing a TTM-509 (with communications). Please read this operation
manual carefully and use this product correctly.
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1. Before using the product

1.1

1.2.

1.3.

1.4

1.5.

On this operation manual

Thisis an operation manual regarding communications with a TTM-509 (hereinafter referred to as
"this product").

Conditions for communications

The communications function of this product is optionally specified. For that reason, you should
specify acommunications option (RS-485/RS-232C or infrared communications) in purchasing this
product.

The RS-485 and RS-232C are internally connected. They therefore cannot be used simultaneously.

Conditions for availability

RS-485/RS-232C Infrared communications
TOHO communications Available Available
MODBUS communications Available Available

* A combination of RS-232C and infrared communications is on a one-to-one basis.

What can be done with communications

With this product, users can write and read items specified in "10. Table of identifiers (codes)," such
as "reconfiguring, starting, or stopping items that are operable with the front keys' and "reading
information displayable on the display.”

However, reading and writing with ordinary commands are performed with regarding to the RAM in
this product. Written data can be turned back into the values before the writing (the values stored on
the EEPROM) by turning power off and on again. To store the written data on the EEPROM of this
product, execute a store request message. (See "3.7. Communications precautions.”)

Settings regarding options not added and other unnecessary settings cannot be read or written.

Positioning communications (priority ranking)
Data and parametersin this product can be changed with keys while in operation in the
communications mode.

While this product isin operation in the RO (read-only) mode, no data or parameter setting can be
changed by communications. (Provided that communications modes can be changed.)

Setting before communications
Before performing communications, this product must be set.

This product is compatible with the TOHO communications protocol and the MODBUS
communications (RTU, ASCII).

Select a protocol with the protocol setting (' -~ |= ) on communications 1/2 setting (5= = =0
). For the TOHO communications protocol, see "2. Settings regarding TOHO communications.”
For the MODBUS communications protocol, see"5. Settings regarding MODBUS
communications.”



2. Settings regarding TOHO communications

2.1 Overview

Before communicationsis performed, initial settings must be made on this product. Enter such

settings with the keys on the front panel.

To switch to a series of setting screens, take the steps described bel ow.

For details, see the operation manual furnished with this product.

When the settings are over, press the MODE key at least 2 seconds to go back to the operation mode.

Power ON

Initial setting

Operation mode screen

* MODE key at least 2 seconds

[SELE[oOOOD

¥ MODE key

1
[SEEE [0ERd

¥ MODE key

[SELE[DDOZE

¥ MODE key

[SELE 000D !

¥ MODE key

[SELE[oOOOD

¥ MODE key

[SELE[DOOrH

¥ MODE key

(Setting mode selection
screen)

Select a communications 1

Set a communications 1
protocol

Set a communications 1
parameter

Set a communications 1
speed

Set a communications 1
address

Set a communications 1
response delay

Set communications 1
mode switchover

The parameters indicated above areinitia values.



2.2 Setting a data length
2.3 Setting a stop bit length
2.4 Setting a parity

2.5 Setting whether to conduct a BCC check

Whilein the "Set a communications parameter" screen on the preceding page, operatethe A and
v keysto make the settings. Theinitial valueis =i,

[SEEE [ORBEA

i| Stop bit 1
iZ| Stop bit 2

~i| No parity
izi| Odd parity
—| Even parity

i Data length, 7 bits
Ell Data length, 8 bits

1| BCC check disabled
| BCC check enabled

2.6 Setting a communications speed

Whilein the " Set a communications speed” screen on the preceding page, operatethe A and v
keys to make the settings. Theinitial valueis "=} k.

[SEEE [ODODORE
£l | Stop bit 1
1 | Stop bit 2
52 | No parity
I+ | Odd parity




2.7

2.8

2.9

Setting an address

Whilein the " Set a communications address' screen on the preceding page, operatethe A and v
keys to make the settings. The initial valueis 1.

EEEEEEER

Setting range: 1 to 99 stations (It cannot be set to a 0.)

Setting a response delay
Set atime from the time when the high-level computer finished sending a "request message” until
the time when it delivers the line and enters an input state.

Whilein the "Set aresponse delay" on the preceding page, operatethe A and v keysto make the
settings. Theinitia valueisO.

[SEEE [oooon

Setting range: 0 to 250ms

* |f the response delay is set to a short setting, the communi cations may not be conducted normally.

* In areal operation, the processing time for this product will be added, in addition to the response
delay.

Switching communications mode

Whilein the " Set communications mode switchover” screen on the preceding page, operate the A
and v keysto make the settings.

[SEEE]|DO0Dr M

1 | Read only
=} | Read and write




3. TOHO communications control

3.1 Communications procedure

This product returns a "response message” in response to a "request message” from a high-level
computer. It therefore does not initiate a transmission.

Transmitted by a high- Transmitted by this Transmitted by a high- Transmitted by this
level computer P product P level computer P product

- |

A
A

- |

A
A

High-level computer | Request message Request message

This product Request message Request message

Response delay:
0-250ms 1ms or more

-
-

A
A4

See "2.8. Set a response delay." See "3.7.2. Interval between requests."
See "3.7.1. Communications timing."

3.2 Message types
B Messages are roughly divided into the following types:

Request message (transmitted Response message (transmitted
from a high-level computer) from this product)
Receipt acknowledgement and data
— response
Read request message \/
\
\
\
\
\ Write complete response
> >
Write request message \/ \
\
\\
\\
' Reception error and error description
response
7
e
7
//
Store request message > Store complete response

—— - : Response when a normal "request message" is received

————— —-» : When a received "request message" contains an error

B All codes (except for BCC) from STX datato ETX are expressed in ASCII codes.

B |nassembling a program for a high-level computer, see "10. Table of identifiers (codes)" and "11.
Table of ASCII codes at the end of the book.



3.3 Composition of arequest message (transmitted from a high-level
computer to this product)
B Forcodes 0 to [0, see"3.6. Description of codes."”

B For specific examples of request messages, see "4.1. Examples of communications to be read"
and "4.2. Examples of communications to be written."

3.3.1 Composition of a read request message

O

O
O
Ry

SS8IpPPY®
Jaynuepi® | O

9p0o LeISE) | X—HW
S3m/peal ;jsenbal

|
8p02 puj@ | X—m
ejep 00d9 | OOW

ay} JO sjusju0D®

3.3.2 Composition of a write request message
Numerical datamay comein 5 or 6 digits. For details, see "3.6. Description of codes."

O
O

|| | o

ssaIpPYE
Jeynuepi®™| O

8p02 UeISE® | X!
a)lum/pest ;jsanbal

|

|
8p02 pug@ | X—m
elep 9099 | OOW

3y} JO SJUBIUOD® s
ejep |eoswWnNNG) O

3.3.3 Composition of a store request message

O
O

S

—
A

Jaynuap|®

|
8p02 puj@ | X—m
elep 009Q | OOW

ssaIppYE

9p0o LeISE) | X—HW
a)lum/pest jjsanbal

3y} JO SJUBUOD® s



3.4 Composition of aresponse message (transmitted from this product to a
high-level computer)
B Forcodes 0 to [0, see"3.6. Description of codes."”

B For specific examples of request messages, see "4.1. Examples of communications to be read"
and "4.2. Examples of communications to be written."

3.4.1 Response message in response to a read request message
Numerical datamay comein 5 or 6 digits. For details, see "3.6. Description of codes."

(I o o |

O
O

apo2 abpaimouoy@ [ XO>

a

Jaynuepi® | O
|
|
8p02 pug@ | X—m
elep 009Q | OOW

9p0o LeISE) | X—HW
SSaIpPYR)

ejep |eoswWnNNG) O

3.4.2 Response message in response to a write/store request message

|
|

9po9 abpsmouroy@ [ XO>

$SaIPPY®
9poo puj@ | X—Mm
elep 008 | OOW |

opoo pels® [ x—m

3.4.3 Response message in the case of an error

O
|

anebeN® | X>Z
spoouou3®)| O
8p0o pujzE)| X—m
ejep 004 OOW

ssaIppY

apod abpsjmouyoe

9p00 UeISE) | X—W

10



3.5. Composition of a memory bank function message
B Forcodes 0 to O, see"3.6. Description of codes."

B For specific examples of request messages, see "4.1. Examples of communications to be read"
and "4.2. Examples of communications to be written.”

3.5.1. Composition of a read request message
Numerical datamay comein 5 or 6 digits. For details, see "3.6. Description of codes."

s E|B
T|O|0O( r |(O|O0O/O| T | C}
X X|C|
ORONONDELIOEIGI0)
> r30s g 2
28838 3 2o
g 8838 ZF 32
0 e < @ Q9
o T = N

@® o0 ©

V= 5

o5 x

® S

. c

g

(on

@

3.5.2. Composition of a write request message

S E B
TIOOwW(OOOOgoOgOg| T
X X|C
DO OH—0— —O—— O
2 2305 & z o
= 5582 2 3 52
g8 2258 7 = S8
& gg - ) [N
'EE o
<3 5 5
= C
® 3
(o
@

* [tisaw (in lower case).

11



3.6 Description of codes

B Thecodesfrom 00 STX, [0 addressto 0 Bank number asindicated below are expressed in
ASCII codes.

For the ASCII codes, see "11. Table of ASCII codes.”
For conversion to ASCII codes, see "4. Examples of TOHO communications.”

O

STX

This code is needed for the receiver to detect the top of the message. It is affixed to the top
of acharacter string to be sent.

Address

Thisisthe address of the party (this product) with whom a high-level computer
communicates. The address in the response message from this product indicates the sender
of the response message. Note that, when CH2 is used, two addresses are occupied. (Setting
ADR to 1 causes this product to occupy addresses 1 and 2.)

Contents requested
Enter acode R or W.
R: to read data from this product
W: to write or store datain this product
ro : To read bank area data from this product (0  represents a bank number)
wo : To write bank areadatain this product (o represents a bank number)

Identifier

Anidentifier is aclassification code (identifier) for datato be read or written and expressed
in athree-digit alphanumerical ASCII code. See "10. Table of identifiers (codes)."

Numerical data

In writing, numerical data can be written in 5 or 6 digits. In reading, numerical data can be
switched to 5- or 6-digit by setting this product accordingly. Following are conditions for
switchover between 5- and 6-digit.

1) If therange of SLL and SLH goes out of the range -1999 to 9999 in analog input
Example: SLL=-3000, SLH=1000

2) If the decimal point is set to 0.01 in temperature input
Example: When aresistance bulb is used and DPis set to 0.01

If the system changes to 6-digit, all identifiers change to 6-digit.

Negative data: The "-" (minus) signisin asingle digit at the largest digit.
Position of the decimal point: Numerical data does not include a decimal point.

Example: The table below indicates the significances of 5-digit numerical data 00010.

Example Significance of the value
Proportional band (P) -1.0%
Data (PV), etc, whose decimal point can be shifted
When the decimal point setting (DP) isO 10
When the decimal point setting (DP) is0.1 1.0

If DP=0.1, the numerica data"12000" means 1200.0. In the case of text data, itis"0 O INP" (The O
isaspace.)

12




Example: The table below indicates the significances of 6-digit numerical data 00010.

Example Significance of the value
Proportional band (P) -1.0%
Data (PV), etc, whose decimal point can be shifted
When the decimal point setting (DP) is 0.01 0.1

If DP=0.01, the numerical data"-19999" means-199.99. In the case of text data, itis"0 O O INP" (The
0O isaspace.)

ETX

This code is needed for the receiver to detect the end of a message. It is affixed to the end of
a character string to be sent (except for BCC).

BCC
Thisisacheck code for error detection and is the exclusive OR (EX-OR) of all characters
from STX to ETX.

If the BCC check is set to "Disabled" in the communications settings in this product, this
code (BCC) will not be incorporated in the response message. See 2. Settings regarding
TOHO communications.”

ACK

It is an acknowledge code. If a message received by this product is error-free, this code will
be incorporated in the "response message" from this product and returned.

NAK

It is a negative acknowledge code. If a"request message" received by thisproduct is
error-ridden, this code will be incorporated in the "response message" from this product and
returned.

If the "request message” received is error-ridden, the error contents (O ERR type) will be
incorporated in the "response message" from this product, following NAK.

ERR type

If a"request message” received from this product is error-ridden, the error contents (either
of the numbersin the table below) will be incorporated in the "response message” from this
product, following "0 NAK."

The error number 0 is an instrument error (memory error or A/D conversion error). It will
be incorporated in the "response message” regardless of whether there is an error in the
"reguest message."

The error number 9 isan AT error. It will therefore be incorporated in the "response
message” regardless of whether thereis an error in the "request message.” Remove the
cause of the error immediately and start the AT again.

If there are two or more errors occurring at the same time, the largest error number will be
incorporated.

13



The table below indicates the error contents and classifications.

Error No. Error contents in the "request message” received by this product
0 Instrument error (memory error or A/D conversion error)
1 The numerical data deviated from the "range of settings designated specifically with setting
items.”
2 The change of requested itemsiis disabled or there are no items to be read.

An ASCII code other than the numerical datawas specified in the field of numerical data.
An ASCII code other than numbers and "-" was specified in the field of codes.

Format error
BCC error

Overrun error

Framing error

Parity error

O |0(N[o|Oo| b

A PV error occurred during AT. Or AT will not end 3 hours later.

O Bank number

The memory bank can store up to 8 sets of parameters that can be written init. Thisitem
specifies which memory bank (between 0 and 7) to be read from or written in. The setting
rangeis between O and 7.

3.7 Communications precautions
3.7.1 Communications timing

Set a sufficient response delay to make sure that this product is switched over from transmission to
reception with regard to a high-level computer in using an RS-485.

See the figurein "3.1. Communications procedure" and "2.8. Setting a response delay.”

3.7.2 Interval between requests

In transmitting a series of "request messages' from a high-level computer, allow for an interval of
Imsec or more from the reception of a'response message" from this product to a next
transmission.

3.7.3 Response conditions
This product will not return a"response message” unless it receives a''request message” containing
an STX and ETX (BCC).

If, therefore, the "request message” is error-ridden, this product will not return a "response
message” (error reply) containing aNAK and ERR unless the conditions mentioned above are met.

Therefore transmit the necessary "request message” again if a''request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an appropriate
period.

The moment this product receives an STX, it clears al codes received before that.

14



3.7.4 Errors in address specification

This product will not respond to any "request message” that specifies an address other than that
specified for itself. If, therefore, the address portion of a"request message” is error-ridden, none of
the mobile units will return a"response message.”

Therefore transmit the necessary "request message” again if a''request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an appropriate
period.

The moment this product receives an STX, it clears al codes received before that.

3.7.5 Number of digits in data and the decimal position
See "3.6. Description of codes, I Numerica data."

3.7.6 Operation after receiving a store request message

This product startsto store data after correctly receiving a store request message from a high-level
computer.

This product only stores data different from the contents of the EEPROM (data that is changed).
Thetime (TW) required for storing datais within 6 seconds.

This product transmits a storage-complete reply (ACK) when the datais stored.

This product will not guarantee that the data is stored if this product is turned off during a storage
operation. Do not turn off this product for 6 seconds after transmitting a store request message.

3.7.7 Operation after turning on the power

This product will not perform communications (no response) for about 4 seconds after it is turned
on. Allow for adelay until communications is started after this product is turned on.

3.7.8 Storing data other than a store request message

Store al parameters in the EEPROM in either of the two cases described below, even if no store
request message is received.

1) If aparameter ischanged by key operation

2) If auto-tuning is started and ends normally.

3.7.9 Changing the settings (SV or SV2) by communications during auto-tuning

Even if the settings (SV or SV2) used in control for auto-tuning are changed by communications,
the settings (SV or SV2) will not be changed until the auto-tuning ends.

15



4. Examples of TOHO communications

4.1 Examples of communications to be read
Example: Reguest message: This requests this product set at address 27 to read the PV.

(High-level computer)

In response to that,

Response message: Thisreturns PV data (00777).

Read request message (transmitted from the high-level computer)

S E| B
T|2|7|R|P|V|1|T|Ci
X X|C!
ORONOEIOR (1)
>
S A E(B
T 7|1C|P|V|1]|0|0|7|7|7|T|C
X K X|C
QO O—8——O0——60
Code Code, data ASCII code, note 2)
0 Start code STX 02H
0 Address 27 32H 37H
O Request contents R (Read) 52H
O Identifier, note 1) PV1 50H 56H 31H
O Numerica data 00777 30H 30H 37H 37H 37H
0 End code ETX 03H
0 BCC datarequest 61H
response 02H
O Acknowledge code ACK 06H

Note 1): See"10. Table of identifiers (codes)."
Note 2): For the ASCII codes, see "11. Table of ASCII codes."

16




4.2 Examples of communications to be written

Example: Request message:  This requests this product set at address 03 to set "the E1F setting to
(High-level computer) 011" (write 011).

(This sets the function in event 1 to the deviation upper and lower
limits + hold.)
In response to that,
Response message:  This returns a notice that the request message has been received.
(This product)
*Check that it has been written by reading the data separately.

Write request message (transmitted from a high-level computer)

S E|Bi
T|O|3|W|E|1|F|O|O|O|1|1|T|C;
X X|Ci
"0 @ -0——6——060
>
S AlEB
T|O|3|C|T|C
X K| X|C
® Q@ e® @
Code Code, data ASCII code, note 2)
0 Start code STX 02H
O Address 03 30H 33H
0 Request contents W (Write) 57H
O Identifier, note 1) E1F 41H 34H 46H
O Numerical data 00011 30H 30H 30H 31H 31H
0 Endcode ETX 03H
0 BCC datarequest 57H
response 04H
O Acknowledge code ACK 06H

Note 1): See"10. Table of identifiers (codes)."
Note 2): For the ASCII codes, see "11. Table of ASCII codes.”

17



5. Settings regarding MODBUS communications

5.1 Overview

Before communicationsis performed, initial settings must be made on this product. Enter such
settings with the keys on the front panel.

To switch to a series of setting screens, take the steps described bel ow.
For details, see the operation manual furnished with this product.

Power ON

Initial setting

Operation mode screen

‘ MODE key at least 2 seconds

(Setting mode selection
screen)

Select a communications 1

v MODE key

Set a communications 1
[SEEE [DDDOZ protocol

¥ MODE key

— _ 1 L
== Set a communications 1

| SEELE | O0E =2 parameter
$ MODE key
=Y
| EELE | 000 SEE Set a communications 1 speed
¥ MODE key
_Hde- | Set a communications 1
[SELE|DODOD address
| MODE key
_F= Set a communications 1
|[SELE [ocooof response delay
¥ MODE key

When the settings are over, press the MODE key at least 2 seconds to go back to the operation mode.
The parameters indicated above areinitia values.

18



5.2 Setting a data length
5.3 Setting a stop bit length
5.4 Setting a parity

Whilein the "Set a communications parameter" screen on the preceding page, operatethe A and
v keysto make the settings. Theinitial vaueis =l !

| SEELE | O0E A

i| Stop bit 1
i='| Stop bit 2

| No parity
| Odd parity
I=| Even parity
i| Data length, 7 bits
Il Data length, 8 bits

* The ASCII mode settings come only in threetypes. =20 Tl

1
1
The RTU mode settings come only inthreetypes. Bl = 2'0 Bl 10 EE 1.

5.5 Setting a communications speed

Whilein the "Set a communications speed” screen on the preceding page, operatethe A and v
keys to make the settings. Theinitial valueis "=} k.

|SELE |DODRE

12 [4800BPS
215 | 9600BPS
12 |19200BPS
|-l | 38400BPS

19



5.6

5.7

5.8

Setting an address

Whilein the " Set a communications address' screen on the preceding page, operatethe A and v
keys to make the settings. The initial valueis 1.

Setting range: 1 to 247 stations (It cannot be setto a 0.)

_ |:| |:= - 1
[SEEE[D0DOD !

Setting a response delay
Set atime from the time when the high-level computer finished sending a "request message" until
the time when it delivers the line and enters an input state.

Whilein the "Set aresponse delay" on the preceding page, operatethe A and v keysto make the
settings. Theinitia valueisO.

[SELE [oooonO

Setting range: 0 to 250ms

* |f the response delay is set to a short setting, the communi cations may not be conducted normally.
* In areal operation, the processing time for this product will be added, in addition to the response
delay.

Switching communications mode

MODBUS does not accommodate _ } {izizl switchover.

20



6. MODBUS communications control

6.1 Communications procedure

This product returns a "response message” in response to a "request message” from a high-level
computer. It therefore does not initiate a transmission.

Transmitted by a high- Transmitted by this Transmitted by a high- Transmitted by this

level computer P product P level computer P product
High-level computer | Request message Request message
This product Request message Request message
Response delay: 1ms or more, or 3.5 character seconds or more,
0-250ms | | .| | whichever the longer
See "5.7. Set a response delay." See "6.7.2. Interval between requests.”

See "6.7.1. Communications timing."

6.2 Message types
B Messages are roughly divided into the following types:

Request message (transmitted Response message (transmitted
from a high-level computer) from this product)

Receipt acknowledgement and data

— response
Read request message \/
\
\
\
\
>(y Write complete response
Write request message | \
\\ \
N
\\
'\ Reception error and error description
response
7
e
7
//
Store request message > Store complete response

————» : Response when a normal "request message" is received

————— —-» : When a received "request message" contains an error

B |In RTU codes, the dataiis binary.
B InASCII codes, al codes are expressed in ASCII codes.

B |nassembling a program for a high-level computer, see "10. Table of identifiers (codes)" and "11.
Table of ASCII codes" at the end of the book.

21



6.3 Composition of an RTU request message (transmitted from a high-level
computer to this product)

B For codes @) through i), see "6.6. Description of RTU codes.”

6.3.1 Composition of aread request message

a)
b)

c)

d)

e)

d)

f)

9)

e)

Slave address 1BH
Function code 03H
Register address High level O0H
Low level 00H
Number of registers High level 00H
Low level 02H
CRC-16 High level CeH
Low level 31H
6.3.2 Composition of awrite request message
Slave address 03H
Function code 10H
Register address High level O0H
Low level COH
Number of registers High level 00H
Low level 02H
Number of data items 04H
Data for the first register High level 00H
(a low-level word) Low level 6FH
Data for the first register + 1 High level 00H
(a high-level word) Low level 00H
CRC-16 High level C4H
Low level 5AH
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First register address

Fixed at 2

First register address

Fixed at 2

Number of registers x 2

O When writing O, O, O, and
O H in the data, write them in

O the order described on the

g left-hand side. (O represents 1
byte.)
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6.3.3 Composition of a store request message

a) | Slave address 03H
b) | Function code 10H
c) | Register address High level 02H First register address
Low level OEH
d) | Number of registers High level O0H Fixed at 2
Low level 02H
f) | Number of data items 04H Number of registers x 2
Data for the first register High level O00H
) (& low-level word) Low level 00H The data about the storage of settings
g . ; is arbitrary.
Data for the first register + 1 High level 00H
(a high-level word) Low level 00H
e) | CRC-16 High level 60H
Low level FBH

6.4 Composition of an RTU response message (transmitted from this product
to a high-level computer)
B For codes @) through h), see "6.6. Description of RTU codes.”

6.4.1 Response message for a read request message

a) | Slave address 1BH
b) | Function code 03H
d) | Number of data items 04H Number of registers x 2
Data for the first register High level 03H O  Whenwriting O, O, O, and
(a low-level word) O Hin the data, write them in
9) Low level 09H 0 the order described on the
Data for the first register + 1 High level 00H O Itif:-eh?nd side. (I represents 1
(a high-level word) Low level 00H 0 :
e) | CRC-16 High level 91H
Low level B4H

6.4.2 Response message for a write/store request message

a) | Slave address 03H

b) | Function code 10H

c) | Register address High level O0H First register address
Low level 00H

d) | Number of registers High level O0H Fixed at 2
Low level 02H

e) | crC-16 High level 40H
Low level 2AH
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6.4.3 Response message in the case of an error

a)
b)
h)

e)

Slave address 1BH
Function code 83H « In the case of an error, the function
de for th t +
CRC-16 High level E1H
Low level 36H

6.5. Composition of a memory bank function message
B For codes @) to h), see "6.6. Description of RTU codes.”
To write in memory bank 0, add 1000H to the address.
Every time the bank number increases by 1, add 1000H.
The parameter applicable to the bank is SET2 and comes between addresses 110 and 189.
Others are the same as in the usual message composition.

6.6 Description of RTU codes

B The codes from a) slave address to b) function code to h) error code shown below are expressed
in 8-bit binary numbers.

a)

b)

0)

d)

Slave address

Thisisthe address of the party (this product) with which the high-level computer
communicates. The address in the response message from this product represents the source
of the response message. Note that, when CH2 is used, 2 addresses are occupied. (When the
ADRisset to 1, addresses 1 and 2 are occupied.)

Function code
Enter a code O3H or 10H.
03H: To read data from this product
10H: To write or store data in this product

* Differently from the TOHO communications protocol, writing in the bank is
specified by register address.

Register address

The locations of the datato be read or that to be written are specified in 2 bytes.
For the addresses of the commands, see "10. Table of identifiers (codes)."

The datais written in the holding register.

The memory bank can store up to 8 sets of parameters that can be writteninit.

The setting range is between 0 and 7. To specify memory bank 0, add 1000H to the usual
address.

Number of registers

This specifies the number of registers to be written in. Since this product has a fixed number
of registers (which is 2), specify 0002H.
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e) CRC-16
This error check code is for detecting message errors. This transmits a CRC-16 (tour
redundancy code).
The multinomial for generating a CRC-16 used in this product is X *®+X*>+X?+1.
To learn how to calculate the CRC-16, see "6.8. Example of CRC-16 calculations.”

To affix an error code at the end of the message, affix the low-level byte first, then the
high-level byte of the CRC.

f)  Number of data

This specifies the number of registers to be read and written x 2. Since the number of
registersin this product isfixed at 2, specify 04H here.

g) Dataportion

This specifies data to be written in the register. The datais fixed at 4 bytes. This product
will write data without the decimal point.

Example: In the case of numerical data

Example Significance of the value
Proportional band (P) = 1.0 % 0000000AH
PV =1200.0°C 00002EEOH
SV =-10.00°C FFFFFC18H

In the case of text data, write the ASCII code "0 INP" (O isaspace): 20494E50H.

h) Error code

If amessage from a high-level computer is error-ridden, it will be incorporated in the
"response message” from this product and returned.

The error number "04" is an instrument error (memory error or A/D conversion error, AT
error). It will be incorporated in the "response message” regardless of whether thereisan
error in the "request message."

If there are two or more errors occurring at the same time, the largest error number will be
incorporated.

The table below indicates the error contents and classifications.

Error No. Error contents in the "request message” received by this product
01 Received an unsupported function code.
02 Received an address other than the specified one.
03 The numerical data deviated from the "range of settings designated specifically with
setting items.”
04 Instrument error (memory error or A/D conversion error, AT error)
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6.7 Precautions on RTU communications

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

Communications timing

Set a sufficient response delay to make sure that this product is switched over from transmission to
reception with regard to a high-level computer in using an RS-485.

Seethefigurein "5.1. Overview" and "5.7. Setting a response delay.”

Interval between requests

In transmitting a series of "request messages' from a high-level computer, allow for an interval of
1msec or more or 3.5 character minutes, whichever the longer, from the reception of a"response
message” from this product to a next transmission.

Response conditions

If thereisatimeinterval of 3.5 characters or more between data items constituting a "request
message,” this product cannot recognize it as a "request message.” It will therefore not return a
"response message.” If, therefore, the "request message" contains an error, this product will not
return a "response message” (error reply) containing an ERR unless the above conditions are met.

Therefore transmit the necessary "request message” again if a'"request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an appropriate
period.

The moment a period of 3.5 characters or more has elapsed, it clears all codes received before that.

Errors in address specification

This product will not respond to any "request message” that specifies an address other than that
specified for itself. If, therefore, the address portion of a"regquest message” is error-ridden, none of
the mobile units will return a"response message.”

Therefore transmit the necessary "request message” again if a'request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an appropriate
period.

Number of digits in data and the decimal position
See "6.6. Description of RTU codes, g) Data portion."

Operation after receiving a store request message
This product startsto store data after correctly receiving a store request message from a high-level
computer.

This product only stores data different from the contents of the EEPROM (data that is changed).
Thetime (TW) required for storing datais within 6 seconds.

This product transmits a storage-complete reply after the datais stored.

This product will not guarantee that the data is stored if this product is turned off during a storage
operation. Do not turn off this product for 6 seconds after transmitting a store request message.

Operation after turning on the power

This product will not perform communications (no response) for about 4 seconds after it is turned
on. Allow for adelay until communications is started after this product is turned on.
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6.7.8 Storing data other than a store request message

This product will store all parametersin the EEPROM in either of the two cases described below,
even if no store request message is received.

1) If aparameter is changed by key operation
2) If auto-tuning is started and ends normally.

6.7.9 Changing the settings (SV or SV2) by communications during auto-tuning

Even if the settings (SV or SV2) used in control for auto-tuning are changed by communications,
the changes (SV or SV 2) will not be changed until the auto-tuning ends.

6.8 Example of CRC-16 calculations
Following is an example of calculating CRC-16 with VisualBasic6.0.

Variables are declared as shown below.

VisualBasic6.0 cannot use code-free variables. It therefore uses code-equipped 16-bit integer
variables as data. Similarly, the CRC calculation results are entered into code-equipped 32-bit
integer variables.

Dim CRCAsLong
Dimi, j, arry_count As Integer

Dimc_next, c_carry AsLongDim crc_arry(64) As Integer

Then enter calculable datainto the crc_arry(), and enter the number of dataitemsinto the arry_count.
After that, run the following program to cause the calculation results to enter the CRC.

i=0
CRC = 65535
Fori=0Toarry_count
c_next =crc_arry(i)
CRC = (CRC Xor ¢_next) And 65535
Forj=0To7
c_carry =CRCANd 1
CRC=CRC¥2
If c_carry Then
CRC = (CRC Xor &HA001) And 65535
End If
Next
Next

To affix an error code to the end of the message, affix first the low-level byte and then the high-level
byte of the CRC.
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6.9 Composition of an ASCIl request message (transmitted from a high-level
computer to this product)

B For the codes @) through g), see "6.12. Description of ASCII codes.”

6.9.1 Composition of aread request message

a)
b)

c)

d)

e)

f)

a)
b)

c)

d)

e)

h)

Start code
Slave address “17,"B”
Function code ‘0", “3”
Register address High level 0.0
Low level “0”, “0”
Number of registers High level 0.0
Low level ‘0", 2"
LRC B0
End code CR, LF
6.9.2 Composition of awrite request message
Start code
Slave address “0”, “3”
Function code “1”7,"0”
Register address High level 0.0
Low level “«C”, 0"
Number of registers High level 0", "0
Low level ‘0", 2"
Number of data items “0”, “4”
Data for the first register High level | “0", “0”
(a low-level word) Low level “6" “F
Data for the first register + 1 High level | “0", “0"
(a high-level word) Low level ‘07 0"
LRC B0
End code CR, LF
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First register address

Fixed at 2

First register address

Fixed at 2

Number of registers x 2

a When writing O, O, O, and
0 Hin the data, write them in

0 the order described on the

o left-hand side. (O represents 1
byte.)
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6.9.3 Composition of a store request message

a)
b)

Start code
Slave address “0”, “3”
Function code “1”7, 0"
Register address High level RS
Low level ‘07, “E”
Number of registers High level L
Low level “0”, “2”
Number of data items “0”, “4”
Data for the first register High level [ “0", “0”
(a low-level word) Low level 0", 0’
Data for the first register + 1 High level | “0", 0"
(a high-level word) Low level “0" 0’
LRC ‘D", T
End code CR, LF

First register address

Fixed at 2

Number of registers x 2

The data about the storage of settings
is arbitrary.

6.10 Composition of ASCII response messages (transmitted from this product
to a high-level computer)

B For the codes a) through g), see "6.12. Description of ASCII codes."

6.10.1 Response message for a read request message

Start code

Slave address “1”,“B”
Function code ‘0”7, “3”
Number of data items ‘07, “4”
Data for the first register High level | “0","3"
(a low-level word) Low level ‘07 g7
Data for the first register + 1 High level | “0", 0"
(a high-level word) Low level 0" 0’
LRC ‘D", "2
End code CR, LF
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Number of registers x 2

O When writing O, O, O, and
O H in the data, write them in

0 the order described on the

o left-hand side. (O represents 1
byte.)
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6.10.2 Response message for a write/store request message

6.10.3 Response message in the case of an error

a)
b)

a)
b)
h)
)
f)
9)

Start code

Slave address

Function code

Register address

High level

Low level

Number of registers

High level

Low level

LRC

mig|a|ld|a|i|3

ARSI ECHRCR ESA RS R I

End code

CR, LF

Start code

Slave address

Function code

Error code

LRC

G|la|a|=

End code

(@]
AL
—
m

First register address

Fixed at 2

~ In the case of an error, the function
code for the request message +
80H is entered.

6.11. Composition of a memory bank function message
B For codesa) to ), see"6.12. Description of ASCII codes.”
To write in memory bank 0, add 1000H to the address.
Every time the bank number increases by 1, add 1000H.
The parameter applicable to the bank is SET2 and comes between addresses 110 and 189.
Others are the same as in the usual message composition.

6.12 Description of ASCII codes

The codes from a) start code to b) slave address to j) error type described below are expressed
in ASCII codes.

For ASCII codes, see "11. Table of ASCII codes.”

For converting to ASCII codes, see 6.9 and 6.10 "M essage composition.”

a)

b)

Start code

Thereceiver side isthe code required for detecting the top of the message. It is affixed to

the top of a character string to be transmitted.

Slave address

Thisisthe address of the party (this product) with which the high-level computer
communicates. The address in the response message from this product represents the
source of the response message. Note that, when CH2 is used, 2 addresses are occupied.

30



d)

f)

9)

h)

(Whenthe ADR is set to 1, addresses 1 and 2 are occupied.)

Function code
Enter a code O3H or 10H.
03H: To read data from this product
10H: To write or store data in this product

* Differently from the TOHO communications protocol, writing in the bank is
specified by register address.

Number of registers

This specifies the number of registers to be written in. Since this product has a fixed
number of registers (which is 2), specify 0002H.

Register address

The locations of the datato be read or that to be written are specified in 2 bytes.
For the addresses of the commands, see "10. Table of identifiers (codes)."

The memory bank can store up to 8 sets of parameters that can be writteninit.

The setting range is between 0 and 7. To specify memory bank 0, add 1000H to the usual
address.

LRC

LRC isan error check code for detecting message errors. An LRC is transmitted. The LRC
used in this product is the 2-complement of the sum of the data portions without a carry,
except for the start code and end code of the message.

The parts of the data portions expressed asa"1" and "B" are considered as "1BH."
To learn how to calculate the LRC, see "6.14. Example of LRC calculations.”
If 12H is calculated as an error code, affix a"1" or "2" at the end of the message.

End code

This code is required for the receiver to detect the end of a message. Affix CR (ODH) and
LF (OAH) at the end of acharacter string to be transmitted.

Number of data

This specifies the number of registers to be read and written x 2. Since the number of
registersin this product isfixed at 2, specify 04H here.

Data portion

This specifies data to be written in the register. The datais fixed at 4 bytes. This product
will write data without the decimal point.

Example: In the case of numerical data

Example Significance of the value
Proportional band (P) = 1.0 % 0000000AH
PV =1200.0°C 00002EEOH
SV =-10.00°C FFFFFC18H

In the case of text data, write the ASCII code "0 INP" (O isaspace): 20494E50H.

31



i) Error code
If amessage from a high-level computer is error-ridden, it will be incorporated in the
"response message” from this product and returned.
The error number "0" is an instrument error (memory error or A/D conversion error). It
will be incorporated in the "response message" regardless of whether thereis an error in
the "request message.”
Error number "9" isan AT error. It is therefore incorporated into the "response message”
regardless of whether the "request message” is error-ridden. Remove the cause of the error
immediately and start the AT again.
If there are two or more errors occurring at the same time, the largest error number will be
incorporated.

The table below indicates the error contents and classifications.

Error No. Error contents in the "request message" received by this product
0 Instrument failure (memory error or A/D conversion error)
The numerical data was out of a"specific setting range specified with a setting item."
The required modification in an item is prohibited, or such an item to be read does not exist.
Reservation number
Format error
LRC error
Overrun error
Framing error
Parity error
A PV error occurred during AT. Or AT does not end 3 hours | ater.

Ol |N[o|O|h|W[IN]|F

6.13 Precautions on ASCIl communications

6.13.1

6.13.2

6.13.3

Communications timing

Set a sufficient response delay to make sure that this product is switched over from transmission
to reception with regard to a high-level computer in using an RS-485.

See thefigurein "5.1. Overview" and "5.7. Setting a response delay."

Interval between requests

In transmitting a series of "request messages' from a high-level computer, allow for an interval of
Imsec or more or 3.5 character minutes, whichever the longer, from the reception of a "response
message" from this product to a next transmission.

Response conditions
This product will not return a'"response message” unless the "request message” contains a start
code and end code.

If, therefore, the "request message” contains an error, this product will not return a "response
message” (error reply) containing an error code unless the above conditions are met.

Therefore transmit the necessary "request message” again if a''request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an
appropriate period.

The moment a start code is received, this product clears al codes received before that.
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6.13.4

6.13.5

6.13.6

6.13.7

6.13.8

6.13.9

6.14

Errors in address specification

This product will not respond to any "request message” that specifies an address other than that
specified for itself. If, therefore, the address portion of a"request message” is error-ridden, none
of the mobile units will return a "response message."

Therefore transmit the necessary "request message” again if a''request message” is sent to the
high-level computer but the latter does not return a "response message” at the end of an
appropriate period.

The moment a start is received, this product clears all codes received before that.

Number of digits in data and the decimal position
See "6.12. Description of ASCII codes, i) Data portion.”

Operation after receiving a store request message

This product startsto store data after correctly receiving a store request message from a
high-level computer.

This product only stores data different from the contents of the EEPROM (data that is changed).
Thetime (TW) required for storing datais within 6 seconds.

This product transmits a storage-complete reply after the datais stored.

This product will not guarantee that the data is stored if this product is turned off during a storage
operation. Do not turn off this product for 6 seconds after transmitting a store request message.

Operation after turning on the power

This product will not perform communications (no response) for about 4 seconds after it is turned
on. Allow for adelay until communications is started after this product is turned on.

Storing data other than a store request message

This product will store all parametersin the EEPROM in either of the two cases described below,
even if no store request message is received.

1) If aparameter is changed by key operation
2) If auto-tuning is started and ends normally.

Changing the settings (SV or SV2) by communications during auto-tuning

Even if the settings (SV or SV2) used in control for auto-tuning are changed by communications,
the changes (SV or SV 2) will not be changed until the auto-tuning ends.

Example of LRC calculations
Following is an example of calculating LRC with VisualBasic6.0.

Variables are declared as shown below.

VisualBasic6.0 cannot use code-free variables. It therefore uses code-equipped 16-bit integer
variables as data. Similarly, the LRC calculation results are entered into code-equipped 16-bit
integer variables.

Dim LRC As Integer
Dimi, arry_count As Integer
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DimIrc_arry(128) As Integer

Then enter calculable datainto the 1rc_arry(), and enter the number of dataitemsinto the
arry_count. After that, run the following program to cause the calculation results to enter the LRC.

Fori =0To arry_count
LRC = (LRC + Irc_arry(i)) And &HFF
Next

LRC = ((Not LRC) + 1) And & HFF

If the error codeis calculated as 12H as an example, affix a"1" or "2" at the end of the message.



7. Specifications

7.1.

7.2.

7.2.1.

7.2.2.

7.2.3

7.2.4

Communications standard category
Compliant with EIA standard RS-485 and
Compliant with EIA standard RS-232C
Communications specifications

Communications system

Network: ......ccooveeevenecrceens For RS-485, multi-drop system (up to 1 pair, 31 stations)
For RS-232C, Point-to-point system (up to 1 pair, 1 station)

Direction of information: .......... Half duplex

Synchronization system: ........... Asynchronous

Transmission code: ................... ASCII, 7/8 bit code, except for BBC data

(highest-level bit = 0 in 8-bit code)

Interface system

Signal liN€ ...eeeeveeecececececee, For RS-485, 2 lines for transmission and reception
For RS-232C, 2 lines for transmission and reception, 1 for SG
Communications speed: ............ One speed is selected from 4,800, 9,600, 19,200 and 38,400 bps
and this product is set to it.
Communications distance: ........ For RS-485, 500m maximum

For RS-232C, 15m maximum
Provided that it varies somewhat depending on the cable and other ambient conditions.

TOHO communications characters

Start bit length:.......cccceeveieennen. Fixed at 1 bit

Stop bit length:.......ccccooveieinen. Either 1 or 2 bit is selected and this product is set to it.
Datalength:........ccccoovviviieinnnns Either 7 or 8 bit is selected and this product is set to it.
Parity:...cccoceveviereee e No. Either odd or even is selected and this product is set to it.
BCC checK:..ooovivveeirieciieiens Yesor no is selected and this product is set to it.
Communications address. ......... 1-99

Start bit length:.........ccccovvrenneee Fixed at 1 bit

Stop bit length:.......cccoevvevenenee. Either 1 or 2 hit is selected and this product is set to it. (If
parity-equipped, fixed at 1 bit.)

Datalength:.......cccccoovvinieinnnns Fixed at 8 hit.

Parity:...ccocceveieneee e No. Either odd or even is selected and this product is set to it.

CRC-16 check:......cccoovreriennennnn. Fixed at yes.

Communications address. ......... 1-247
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7.2.5

7.2.6

MODBUS communications (ASCII) characters

Start bit length:.......cccceeveieennen. Fixed at 1 bit

Stop bit length:.......cccoeveveneee. Either 1 or 2 bit is selected and this product is set to it. (If
parity-equipped, fixed at 1 bit.)

Datalength:.......cccoovovvveveinnnns Fixed at 7 bit.

Parity:...cccccevevieieee e No. Either odd or even is selected and this product is set to it.

LRC check: ......ccoooevvviiieiens Fixed at yes.

Communications address. ......... 1-247

MODBUS communications (ASCII/RTU) function codes

03H (reading the contents of the holding register)
10H (writing the contents of two or more holding registers)
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8. Connections
8.1 Connections for the RS-485

High-level computer This product
(parent station) (mobile unit)
TorR(A) L * L 1ora
o ,—:I T/R(B)

T/R(B) I:_l

This product
(mobile unit)

’—[5 T/R(A)

& This product

(mobile unit)

T/R(A)

T/R(B)

Install an end of line resistor at both of the farthest devices in the parent station and the mobile unit.

For aresistance value, use one that matches the characteristic impedance of the cable. Provided that
the synthesisis set to at least 75Q.
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8.2. Connections for the RS-232C

FRavEL—2#EHB) &= (FB)
R R
T T
SG SG

In actual practice, it is necessary to connect the CS (enable communications) in the connector to the
ER (dataterminal ready), and the RS (request communications) to the DR (data set ready) to the CD
(detect the reception carrier).
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10. Table of identifiers (codes)

MODBUS ADR Operation mode
:‘;/V;_W I':\?:I-W Identifier | Character Name R/W | Description
Use it as a monitor for
measurements (PV).

0 11 PV1 Measurement R \(/|\_/|r|1|e|_r|1Ho|1|/zr)scale. HHHHH
When underscale: LLLLL
(LLLLLL)

2 3| SV1 Control setting R/W | R/W of the setting (SV)
R/W the priority screen function
setting
Example: O O INP (identifier)

_ - L . For MODBUS

4 5| PR1 e 0 Priority screen setting 1 R/W A character string enters in the
lower level, then in the higher
level.

Example: O INP (identifier)

6 7 | PR2 e Priority screen setting 2 R/W 0

8 9 [ PR3 e Priority screen setting 3 R/W 0

10 11 | PR4 e Priority screen setting 4 R/W 0
12 13 | PR5 e Priority screen setting 5 R/W 0
14 15 | PR6 e Priority screen setting 6 R/W 0
16 17 | PR7 e Priority screen setting 7 R/W 0
18 19 | PR8 e Priority screen setting 8 R/W 0
20 21 | PR9 Fr i Priority screen setting 9 R/W 0
22 23 | P11 e 1 Priority screen setting 11 R/W 0
24 25 | P12 Frl 01 Priority screen setting 12 R/W 0
26 27 | P13 e g Priority screen setting 13 R/W 0
28 29 | P14 Fedodd Priority screen setting 14 R/W 0
30 31 | P15 el 05 Priority screen setting 15 R/W 0
32 33 | P16 Frl 1R Priority screen setting 16 R/W 0
34 35 | P17 Fed 07 Priority screen setting 17 R/W 0
36 37 | P18 Frl 1H Priority screen setting 18 R/W 0
38 39 | P19 el g Priority screen setting 19 R/W 0
40 41 | P21 Fed 2 Priority screen setting 21 R/W 0
42 43 | P22 Fed 2 Priority screen setting 22 R/W 0
44 45 | P23 F-) 1 Priority screen setting 23 R/W 0
46 47 | P24 e | Priority screen setting 24 R/W 0
48 49 | P25 e Priority screen setting 25 R/W 0
50 51 | P26 e Priority screen setting 26 R/W 0
52 53 | P27 e Priority screen setting 27 R/W 0
54 55 | P28 e Priority screen setting 28 R/W 0
56 57 | P29 e Priority screen setting 29 R/W 0
58 59 | P31 e Priority screen setting 31 R/W 0
60 61 | P32 e Priority screen setting 32 R/W 0
62 63 | P33 e Priority screen setting 33 R/W 0
64 65 | P34 e Priority screen setting 34 R/W 0
66 67 | P35 e Priority screen setting 35 R/W 0
68 69 | P36 e Priority screen setting 36 R/W 0
70 71 | P37 e Priority screen setting 37 R/W 0
72 73 | P38 e Priority screen setting 38 R/W 0
74 75 | P39 e Priority screen setting 39 R/W 0
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Bank setting mode

MODBUS ADR Identifier Character Name R/W | Description
76 77 | OSV = FlA - Bank 0 SV setting screen R/W
78 79 | 1SV = Bank 1 SV setting screen R/W
80 81 | 28V = Bank 2 SV setting screen R/W
82 83 | 3sV = FlA- e Bank 3 SV setting screen R/W
84 85 | 48V = F - Bank 4 SV setting screen R/W
86 87 | 5sV = FAHS Bank 5 SV setting screen R/W
88 89 | 6SV = F A Bank 6 SV setting screen R/W
90 91 | 7SV =l =T Bank 7 SV setting screen R/W

* To write asetting in the bank? SV setting screen on the CH2 side, set the communications address to the CH2 side.
Example: 02R0OSV 000000

Initial setting mode

MODBUS ADR Identifier Character Name R/W | Description
Model with multiple inputs
000??
92 93 | INP 1 mPch | Setainputtype RIW ggfggde input (CH2 only)
Remote input (CH2 only)
002?72
No decimal point : 00000
1 decimal place : 00001
- . . 2 decimal place : 00002
|
94 95 | O DP ~cdHOch Set a decimal position R/W 3 decimal place : 00003
4 decimal place : 00004
5 decimal place : 00005
96 97 | PVG _Fwulich Set a PV corrected gain R/W
08 99 | PVs _F'uSch s;tn? PV corrected zero RIW
100 101 | PDF _FdF ch Set a PV filter R/IW
Set whether to perform Disable operations: 00000
| e T
102 103 | SQR - 2= ch square-root operations RIW Enable operations : 00001
Set whether to perform . L
104 105 | PAC _F'Foch polygonal line R\ | Disable approximation: 00000
L Enable approximation: 00001
approximation
106 107 | DEV _clEwch get.a display range of RIW
eviation
108 109 | O BU _O0&Lo Set the buzzer R/W
Control setting mode
MODBUS ADR Identifier Character Name R/W | Description
110 111 | SLH _ElHch | SetanSVimiterupper ) gy
112 113 | SLL Sl ch Set an SV limiter lower limit | RIW
114 115 | CSH _CASH Set an upper limit for RW | CH2 only
cascade scaling
116 117 | csL _CHSL Set a lower limit for RW | CH2 only
cascade scaling
118 119 | CAT _CFFkE Set the SV for cascade AT | R'W | CH2 only
120 121 | REH - EHO Set an upper limit for RW | CH2 only
remote scaling
122 123 | REL _~ELD Set a lower limit for remote RW | CH2 only
scaling
- - - Adjust feedback resistance CH2 only
1 N -
124 125 | CLS LLesk when fully closed RW | Adjust: 00001
-~ Adjust feedback resistance CH2 only
P i Y
126 127 | OPN = E D when fully open RIW | Adjust: 00001
Control execution : 00000
= Manual control : 00001
T |
128 129 | O MD _rtddch Set control mode R/wW Control stop : 00002
Auto-tuning in progress : 00003
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Control setting mode

MODBUS ADR Identifier Character Name R/W | Description
130 131 | CNT _LCnrkch Set a control type R/W
132 133 | DIR _cll - ch | Setpositive/reverse RIW
operation switchover

134 135 | Mv1 T tch Main output operation RIW W possible during manual
amount control

136 137 | TUN _lkii~ch Set a tuning type R/W

138 139 | ATG _Fl=5ch Set an AT factor R/W

140 141 | ATC _FIZ ch Set an AT sensitivity R/W

142 143 | 0 P1 _Figch | Setamainoutput RIW
proportional band

144 145 | o 11 _looch tSirf;tea main output integral RIW

146 147 | 0 D1 _dooch Set a main output RIW
derivative time

148 149 | o0 T1 _E Io0ch Set a main output RIW
proportional frequency

150 151 | ARW _F~ 1= ch Anti-reset windup R/W
Set a main output

152 153 | MH1 _TH tch amount-of-operation limiter | R/W
upper limit
Set a main output

154 155 | ML1 _TL tch amount-of-operation limiter | R/W
lower limit

156 157 | PBB _ F'== ch Manual reset R/W
Set a main output

158 159 [ OU1 —_mid tch operation amount change R/W
limiter to rise
Set a main output

160 161 | OD1 —od fch operation amount change R/W
limiter to fall

162 163 | FA1 FAL tcn | Setforamainoutput RIW
abnormality

164 165 | Mv2 P2 ch Auxiliary output operation RIW W possible during manual
amount control

166 167 | o P2 _FP'20c¢h Set an auxiliary output RIW
proportional band

168 169 | O T2 _E&0ch Set an auxiliary output RIW
proportional frequency
Set an auxiliary output

170 171 | MH2 _TH& ch amount-of-operation limiter | R/W
upper limit
Set an auxiliary output

172 173 | ML2 _MLch amount-of-operation limiter | R/W
lower limit
Set an auxiliary output

174 175 | OU2 _ollc ch operation amount change R/W
limiter to rise
Set an auxiliary output

176 177 | OD2 —ode ch operation amount change R/W
limiter to fall

178 179 | FA2 FRL 2 ch | Setforanauwidiaryoutput | gy
abnormality

180 181 | o C1 _C loch Set a main output control | oy
sensitivity

182 183 | o C2 _Ca0ch Set an auxiliary output RIW
control sensitivity

184 185 | cP1 CF ich Set.a! main output off-point RIW
position

186 187 | CP2 _CPach | Setanauxiary output RIW
off-point position

188 189 | O DB —h=0ch Set a dead band R/W
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OUT 1 setting mode

MODBUS ADR Identifier Character Name R/W | Description
190 191 | O1F _o MFO Set an OUT 1 function R/W
192 193 | EAF _E IFD Set an event output 1 RIW
function

194 195 | E1H _E 1HO Set an .ev.ent output 1 RIW
upper limit

196 197 | E1L _E LD Set an.e\{ent output 1 RIW
lower limit

198 199 | E1C _E IO Set an event output 1 RIW
sensitivity

200 201 | E1T _E 1kO Set an_event output 1 RIW
delay timer

202 203 | E1B _E =D Set an event‘output1 RIW
special function

204 205 | E1P _E IFD Set an event output 1 RIW
polarity

206 207 | CM1 _Clio CT monitor 1 R

— - Set an
| S |

208 209 | CSt - i abnormality-identifying CT RIW

210 211 | CT1 _Ck 1o Seta CT1 abnormal RIW
current
Set the OUT 1

212 213 | TR1 I transmission output R/W
function

214 215 | T1H ke Set an upper limit for OUT | o\,
1 transmission scaling

216 217 | T1L ket Seta Ic?wgr limit fgr OUT 1 RIW
transmission scaling

OUT 2 setting mode
MODBUS ADR Identifier Character Name R/W | Description
218 219 | O2F —_omoFO Set an OUT 2 function R/W
220 221 | E2F _E2FO Set an event output 2 RIW
function

299 293 | E2H _EaHD Set an .ev.ent output 2 RIW
upper limit

294 25 | EoL _E2LD Set an_e\{ent output 2 RIW
lower limit

226 227 | E2C _E&Co Set an event output 2 RIW
sensitivity

298 29 | E2T _E2ED Set an.event output 2 RIW
delay timer

230 231 | E2B _E&RD Set an event.outputZ RIW
special function

232 233 | E2P _E2Pn Set an event output 2 RIW
polarity

234 235 | CM2 _Chdo CT monitor 2 R

- - Set an
| S |

236 237 | CS2 -L2ch abnormality-identifying CT RIW

238 239 | CT2 _Ck&o Set a CT2 abnormal RIW
current
Set the OUT 2

240 241 | TR2 k- transmission output R/W
function

249 243 | ToH EeHE Set an upper limit fgr ouT RIW
2 transmission scaling

244 245 | ToL kel Seta Ic?wgr limit fgr OuT 2 RIW
transmission scaling
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OUT 3 setting mode

MODBUS ADR Identifier Character Name R/W | Description
246 247 | O3F _mdFO Set an OUT 3 function R/W
248 249 | E3F _E3FC0 Set an event output 3 RIW
function

250 251 | E3H _E3IHD Set an event output 3 RIW
upper limit

252 253 | E3L _E3 o Set an event output 3 RIW
lower limit

254 255 | E3C _E3Co Setan event output 3 RIW
sensitivity

256 257 | E3T E kD Set an.event output 3 RIW
delay timer

258 259 | E38B _E3kO Setan event output 3 RIW
special function

260 261 | E3P _E3FC Set an event output 3 RIW
polarity

262 263 | CM3 CT monitor 3 R

- - Set an
| I i |

264 265 | CS3 - == =t abnormality-identifying CT RIW

266 267 | CT3 _Ck3o Set a CT3 abnormal RIW
current

OUT 4 setting mode

MODBUS ADR Identifier Character Name R/W | Description
268 269 | O4F _oHFO Set an OUT 4 function R/W
270 271 | E4F _EYFO Setan event output 4 RIW

function
272 273 | E4H _EHHD Set an event output 4 RIW
upper limit
274 275 | E4L _EHLO Setan event output 4 RIW
lower limit
276 277 | E4C _EHCOo Set an event output 4 RIW
sensitivity
278 279 | E4T _EMED Set an event output 4 RIW
delay timer
280 281 | E4B E M0 Set an event. output 4 RIW
special function
282 283 | E4P _E4PD Set an event output 4 RIW
polarity
284 285 | CM4 _ o CT monitor 4 R
- Set an
| |
286 287 | CS4 - b=t abnormality-identifying CT RIW
288 289 | cT4 RO Set a CT4 abnormal RIW
current
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OUT 5 setting mode

MODBUS ADR Identifier Character Name R/W | Description
290 291 | O5F _m'sFo Set an OUT 5 function R/W
292 293 | E5F _ESFD Setan event output 5 RIW

function
294 295 | E5H _ESHOD Setan event output 5 RIW
upper limit
296 297 | E5L _ESLo Set an event output 5 RIW
lower limit
298 299 | ESC _ESCo Setan event output 5 RIW
sensitivity
300 301 | ES5T ESED Set an.event output 5 RIW
delay timer
302 303 | E5B _ESkO Setan event output 5 RIW
special function
304 305 | E5P Set ap event output 5 RIW
polarity
306 307 | CM5 CT monitor 5 R
Set an
308 309 | CS5 abnormality-identifying CT RIW
310 311 | CT5 _CkSo Set a CT5 abnormal RIW
current
OUT 6 setting mode
MODBUS ADR Identifier Character Name R/W | Description
312 313 O6F Set an OUT 6 function R/W
314 315 | E6F _EEFO Setan event output 6 RIW
function
316 317 | E6H _EEHD Set an event output 6 RIW
upper limit
318 319 | E6L _EELOD Set an event output 6 RIW
lower limit
320 321 | E6C _EELCOD Set an event output 6 RIW
sensitivity
322 323 | E6T _EGBED Set an event output 6 RIW
delay timer
324 325 E6B EEkO Set gn event. output 6 RIW
special function
326 307 E6P Set an event output 6 RIW
polarity
328 329 CM6 CT monitor 6 R
- Set an
|
330 331 CS6 -t abnormality-identifying CT RIW
332 333 cT6 CEEOD Set a CT6 abnormal RIW
current
Transmission setting mode
MODBUS ADR Identifier Character Name R/W | Description
Set the OUT 1
334 335 | TRN ~krmO transmission output R/W
function
336 337 | TRH _ErHO Setan upper limit for OUT |
1 transmission scaling
338 339 | TRL kLD Seta Ic?wgr limit fgr OUT 1 RIW
transmission scaling




DI1 setting mode

MODBUS ADR Identifier Character Name R/W | Description
340 341 | D1F Set a DI1 function R/W
342 343 | D1P Set a DI1 polarity R/W
344 345 | SV2 Set a DI1 SV2 R/W
DI2 setting mode
MODBUS ADR Identifier Character Name R/W | Description
346 347 | D2F Set a DI2 function R/W
348 349 | D2P Set a DI2 polarity R/W
350 351 | SV3 Set a DI2 SV3 R/W
DI3 setting mode
MODBUS ADR Identifier Character Name R/W | Description
352 353 | D3F _d3dFo Set a DI3 function R/W
354 355 | D3P — d Set a DI3 polarity R/W
356 357 | SV4 _Su-o Set a DI3 SV4 R/W
Dl4 setting mode
MODBUS ADR Identifier Character Name R/W | Description
358 359 | D4F Set a DI4 function R/W
360 361 | D4P Set a DI4 polarity R/W
362 363 | SV5 Set a DI4 SV5 R/IW
Communications 1 setting mode
MODBUS ADR Identifier Character Name R/W | Description
364 365 | PRT Pk Set a communications 1 RIW
protocol
366 367 | COM _Cafti Seta communications 1| gy | Example: 0 B8N2
parameter
368 369 | BPS PG fg;: d°°mm“”'°at'°”51 RMW | Example: 00096 (if 9600 bps)
370 371 | ADR CFlde | Set a communications 1 RIW
address
372 373 | AWT _FAEE | Set a communications 1 RIW
response delay
- Set communications 1 RO: 00000
" |
Sr4] 375 | MoD -H'=e b | mode switchover RW| rw: 00001
Communications 2 setting mode
MODBUS ADR Identifier Character Name R/W | Description
376 377 | PoT - Set a communications 2 RIW
protocol
378 379 | cam _Cana Setacommunications 2. | oy | Example: 0 BSN2
parameter
380 381 | B2S _kP5a fsé:  communications 2 | RW | Example: 00096 (if 9600 bps)
382 383 | A2R FAdr & Set a communications 2 RIW
address
384 385 | A2T =T Set a communications 2 RIW
response delay
= - Set communications 2 RO: 00000
[ P R |
386 387 | M2D =’ mode switchover RIW RW: 00001
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Timer setting mode

MODBUS ADR Identifier Character Name R/W | Description
388 389 | TMF _ENFOo Set a timer function R/W
390 391 | HM _H~To Set a timer unit R/W
392 303 | TSV Set a timer SV start RIW
tolerance
394 395 | ONT Set the ON delay timer R/W
396 397 | OFT Set the OFF delay timer R/W
398 399 [OTC Set a repetition frequency R/W
400 401 | TIA Set a timer remaining time | R
Logging setting mode
MODBUS ADR Identifier Character Name R/W | Description
402 403 | INT _} mlO Set a logging interval R/W
R/W logging start/stop
Start: 00001
404 405 | LOG ~Lalo Set logging start/stop R/W | Stop: 00000
If it is read during logging, the
system will return a 00001.
Data format: 000YY (the last 2
digits of the calendar year)
Example: the year 2004 = 00004
R causes the current calendar
406 407 | YER _HEF- Set a calendar R/W | year to be returned.
During setting by key operation,
the system will return a 08888.
If the time is unset, the system
will return a 09999.
Data format: OMMDD
Example: October 25 = 01025
R causes the current time to be
408 409 | DAY _ R Set a time R | retumed. .
During setting by key operation,
the system will return a 08888.
If the time is unset, the system
will return a 09999.
Data format: OHHMM (24-hour
system)
Example: 1:23 p.m. = 01323
R causes the current time to be
410 411 | TME k3 Set a time R/W | returned.
During setting by key operation,
the system will return a 08888.
If the time is unset, the system
will return a 09999.
CT setting mode
MODBUS ADR Identifier Character Name R/W | Description
412 413 |cnt _C oo Seta CT1 detection RIW
destination
414 415 | ci2 _C 2o Set a CT2 detection RIW
destination
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CH1 polygonal line approximation setting mode

MODBUS ADR Identifier Character Name R/W | Description
416 417 | ARO _PARALD Set a polygonal line RIW
approximation 0 input
418 419 | AAT1 _FAFA ! Set a polygonal line RIW
approximation 1 input
420 421 | AA2 _FARAZ Set a polygonal line RIW
approximation 2 input
ey =1=0= Set a polygonal line
422 423 | AA3 _FFHF = approximation 3 input R/W
ey =1=11 Set a polygonal line
424 425 | AA4 _FHF- approximation 4 input R/W
426 427 | AAS FAFAS Set a polygonal |ine RIW
approximation 5 input
428 429 | AAB _FPARAE Set a polygonal line RIW
approximation 6 input
430 431 | AA7 _FPRA" Set a polygonal line RIW
approximation 7 input
432 433 | AA8 _FPRARAE Set a polygonal line RIW
approximation 8 input
434 435 | AA9 _PAAD Set a polygonal line RIW
approximation 9 input
436 437 | AAA _FAFAA Set a polygonal line RIW
approximation A input
438 439 | AAB _FPFAF: Set a polygonal line RIW
approximation B input
440 441 | AAC _FARALC Set a polygonal line RIW
approximation C input
442 443 | AAD _FPAFA Set a polygonal line RIW
approximation D input
444 445 | AAE _FARAE Set a polygonal line RIW
approximation E input
446 447 | AAF _FARAF Set a polygonal line RIW
approximation F input
448 449 | ABO _PRARD Set a polygonal line RIW
approximation 0 output
450 451 | AB1 _PAR I Set a polygonal line RIW
approximation 1 output
452 453 | AB2 _PAR2 Set a polygonal line RIW
approximation 2 output
454 455 | AB3 _FALT Set a polygonal line RIW
approximation 3 output
456 457 | AB4 _FPARM Set a polygonal line RIW
approximation 4 output
458 459 | AB5 _PALS Set a polygonal line RIW
approximation 5 output
460 461 | AB6 _PARE Set a polygonal line RIW
approximation 6 output
462 463 | AB7 _FHET Set a polygonal line RIW
approximation 7 output
464 465 | ABS _PARE Set a polygonal line RIW
approximation 8 output
466 467 | AB9 _PARD Set a polygonal line RIW
approximation 9 output
468 469 | ABA _FALA Set a polygonal line RIW
approximation A output
=T Set a polygonal line
470 471 | ABB - PR approximation B output RIW
=T Set a polygonal line
472 473 | ABC -FR=L approximation C output RIW
474 475 | ABD _PFAkd Set a polygonal line RIW
approximation D output
476 477 | ABE _PRARE Set a polygonal fine RIW
approximation E output
478 479 | ABF _PFALF Set a polygonal fine RIW
approximation F output

* Towriteasetting in "Set a polygonal line approximation” on the CH2 side, set the communications address to the CH2
side.
Example: 02WPAAQ00000
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Logging contents setting mode

MODBUS ADR Identifier Character Name R/W | Description
. . . R/W logging contents settin
480 481 | LO1 First logging setting R/W Examp?e?: ng INP (identifiegr)
482 483 | LO2 Second logging setting R/W | O
484 485 | LO3 Third logging setting R/W | O
486 487 | LO4 Fourth logging setting R/W | O
488 489 | LOS Fifth logging setting R/W | O
490 491 | LO6 Sixth logging setting R/W | O
492 493 | LO7 Seventh logging setting R/W | O
494 495 | LO8 Eighth logging setting R/W | O
496 497 | LO9 Ninth logging setting R/W | O
Key setting mode
MODBUS ADR Identifier Character Name R/W | Description
498 499 FU1 Set the FUNC 1 key R/W
500 501 FU2 Set the FUNC 2 key RW
502 503 FU3 Set the FUNC 3 key RW
504 505 A/M FI~ o A/M key setting R/W
506 507 ENT _E=mkO ENT key setting R/W
508 509 SUB e S.et an auxiliary screen RIW
display
R/W initialization start
Initialization: 00001
510 511 INI O Initial setting RW | ¢ the data is read during
initialization, the system will
return a 00001.
512 513 LOC _LalOo Set key lock R/W
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MODBUS ADR

Screen-less commands

Identifier Character

Name

R/W

Description

514

515

TST

Timer start stop

R/W

516

517

oM1

Output monitor 1

R of the output monitor 1
ooooo

0:OUT1 (1: ON 0: OFF)
0:OUT2 (1: ON 0: OFF)
O:EV1(1: ON 0: OFF)
0:EV2 (1: ON 0: OFF)

518

519

om2

Output monitor 2

R of the output monitor 2
ooooo

0: OUT3 (1: ON 0: OFF)
0:OUT4 (1: ON 0: OFF)
O:EV3 (1: ON 0: OFF)
0:EV4 (1: ON 0: OFF)

520

521

OoM3

Output monitor 3

R of the output monitor 3
ooooo

0 : OUT5 (1: ON 0: OFF)
0 : OUT6 (1: ON 0: OFF)
0 :EV5 (1: ON 0: OFF)
0 : EV6 (1: ON 0: OFF)

522

523

EM1

Event input monitor

R of the event input monitor
ooooo

0O: Event 1 (1: ON 0: OFF)
O:Event 2 (1: ON 0: OFF)
O : Event 3 (1: ON 0: OFF)
0 : Event 4 (1: ON 0: OFF)

524

525

DM1

Deviation monitor

R of the deviation monitor
gpoooo

0 : If over the deviation display
tolerance: 1

O : If within the deviation display
tolerance

O : If under the deviation display
tolerance

If the deviation monitor is unset,
all will be set to 0.

526

527

OAT

Start/release AT

R/W

Read/write AT start/release
Start : 00001

Release : 00000

Reading during startup causes
this product to replay with
00001.

528

529

STR

Store data

Store data

530

531

O BK

Set bank switchover

R/W

Bank switchover
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MODBUS ADR Identifiers used only in blind setting
Blinding enabled: 00000
532 533 | 000 SETO BIL Blinding disabled: 00001
534 535 | 001 SET1 B/L
536 537 | 002 SET2 B/L
538 539 | 003 SET3 B/L
540 541 | 004 SET4 B/L
542 543 | 005 SETS B/L
544 545 | 006 SET6 B/L
546 547 | 007 SET7 B/L
548 549 | 008 SET8 B/L
550 551 | 009 SET9 B/L
552 553 | 00A SETA B/L
554 555 | 00B SETB B/L
556 557 | 00C SETC B/L
558 559 | 00D SETD B/L
560 561 | 00E SETE B/L
562 563 | 00F SETF B/L
564 565 | 00G SETG B/L
566 567 | 00H SETH B/L
568 569 | 00I SETI B/L
570 571 | 00J SETJ B/L
572 573 | 00K SETK B/L
574 575 | 00L SETL B/L
576 577 | OOM SETM B/L
578 579 | OON SETN B/L
580 581 | 000 SETO B/L
582 583 | 00P SETP B/L
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