INST.No.INE-812A

Digital Program Controller

KP3000

COMMUNICATIONS
INTERFACES

INSTRUGTIONS

Retain this manual apart from the instrument
and in an easily accessible place.

Please make sure that this manual is handed to the final user of the instrument.

CHINO






Table of Contents

1. Introduction........cccceevviiiiiiiiiiniiiiieeeneeees -1-
2. For safe use of the product.................. -2-
2-1 Prerequisites foruse......................... -2-
2-2. Symbolmark.............ccoooeiiiiiiiiii. -2-
3. OVerVIEW .....c..eeeerire e -3-

3-1. RS-232C communication interface...- 3 -
3-2. RS-422A/485 communication interface - 3 -

4. Communication Protocol...................... -4 -
4-1. MODBUS Protocol ...............coovvueenn.... -4 -
4-2. PRIVATE Protocol .............ccccccccc...... -4 -

5. Communication Specifications ........... -5-
5-1. MODBUS...........ooveiieeeeeieeeee e -5-
5-2.PRIVATE..............ooi -5-

6. Setting the parameters for PC

communication .......ccccciiiienee, -6 -
6-1. Communication speed (COM BIT RATE)
............................................................ -7 -

6-2. Set device number (COM NUMBER) - 7 -
6-3. Set the communication function (COM

KIND) ..o -7 -

6-4. Setting communication protocol (COM
PROTOCOL)......cccceeiiiieeeieee e, -8-
6-5. Setting communication character (COM
CHARACTER) ........ccooiiieiee -8-
7. Wiring....ccoo i sereerceecs e eeeeeanns -10 -
7-1. Precautions while wiring................. -10 -
7-2. Cable for communication................ -1 -
7-3. RS-232C connection....................... -14 -
7-4. Wiring of RS-422A/485 .................... -15-
8. MODBUS protocol.........cccccoeiinnnnnes -16 -
8-1. Message transmission mode.......... -17 -
8-2. Data time interval............................. -18 -
8-3. Message configuration.................... -18 -
8-4. Method of creating a message ....... -25-
8-5. Function code ...............cccceieeiiinns -26 -
8-6. Process during abnormality ........... -30 -
8-7. Reference table................................. -32-

8-8. MODBUS protocol support reference

10-2. Specifications of communication
division ...,
10-3. Communication transmission

setting
10-4. Wiring

10-5. Example of combination...............

11. Appendix

11-1. Communication formatlist...........

9. PRIVATE protocol...........cccveeeemecnennnns -59 -
9-1. Difference between RS—232C and
RS-422A/485.............oooviiiiee -59 -
9-2. Basic procedure of communication- 61 -
9-3. Communication format.................. -63 -
9-4. Positive response and negative
(=157 o o] 3 11 - YR -70 -
9-5. Communication time chart............. -72 -



1. Introduction

Thank you for purchasing Digital Program Setter 'KP3000 series'.

KP 3000 series is Digital Program Setter with output accuracy of £0.1%, output update cycle of
approximately 0.1 seconds and front size of 96X96mm.
Up to 30 types of program patterns etc. are various functionalities that are provided as standard
provisions. Besides a digital indicator with large easy to view LED display, various settings have an
interactive system with high resolution dot matrix LCD display and handling is also easy with precise
control.

Understand the setter properly and read this instruction manual beforehand in order to avoid any

trouble.
This is a 'Communication' instruction manual. For general specifications, read 'General' instruction

manual along with this manual.

. Request ~

-For the persons doing instrumentation, installation and sales -
Be sure to handover this instruction manual to the persons using the controller.

- For the users of the controller -
Preserve this instruction manual until you scrap the controller.

. /

e Notice ™~
1. You should not copy or forward fully or partially this document without prior notice.

2. The contents of this document may be changed without notice.

3. We have taken enough care regarding the contents of this document however if at all you

notice a mistake or an omission contact our nearest office.
4. Please understand that regarding the result of the operation, whatever is the result the

K company will not be responsible. /




2. For safe use of the product

In order to use the controller safely, read the following precautions and understand them.

[ 2-1 Prerequisites for use ]

The controller is a general product of component type that is to be used by mounting it in a panel for
instrumentation inside a room. Do not use it in any other condition.

When using, design a fail safe on the final product side and review regularly and use the controller after
confirming the safety of the system. For the wiring, adjustment and operation of the controller, contact a
professional having knowledge of instrumentation.

Itis necessary that the people actually using this controller read this instruction manual, and have enough
understanding of various precautions and the basic operations of the controller.

[ 2-2. Symbol mark ]

The following symbol marks are used in the product itself and in this instruction manual hence
understand the meaning of these symbol marks properly.

Symbol mark Meaning
ﬁ Warnin If there is a possibility of death or severe injuries then explain the
g precautions to avoid that possibility.

. If there is a possibility of small injuries or a possibility of the controller or
A Preca Utlon its nearby devices getting damaged then explain the precautions to avoid
those possibilities.

Itis a symbol for ground terminal. Always connect the ground terminal to
— protective grounding.




3. Overview

RS-232C, RS-422A, RS-485 are available in communication interface of KP and are used for
communication with personal computer (hereinafter referred to as PC).

PC can receive measurement data from KP, various parameters can be set and operation commands
can be issued. Number of KP connections is 1 for RS-232 and maximum 31 for RS-422A, RS-485.

[ 3-1. RS-232C communication interface ]

RS-232C is the data communication standard set and executed by Electronic India Alliance (EIA) and
Japanese equivalent for that is JIS C 6361.

This standard is basically an interface with modem and data terminal device connected to it and only
electrical and mechanical specifications are given.

Presently RS-232C communication interface that is used in industrial instruments like PC and DB
series, only some of them completely conform to the above standards, and signal wire count and
connectors for connection etc. may sometimes differ from the standards.

As nothing is specified about the software part or what we call 'data transmission procedure' it does not
mean that the devices that RS-232C communications interface can be connected unconditionally.

Hence, it is necessary that the designer investigates and confirms the specifications and transmission
procedure of the mutual device. However if the connection partner is able to program those specifications
optionally like the PC, the designer, by creating the appropriate program, can combine it with almost all
the devices.

When investigating the RS-232C standards, the method of referring to JIS C 6361 is the simplest
method.

[ 3-2. RS-422A/485 communication interface ]

RS-422A/485 communication interface can communicate by connecting in parallel the KP series of a
number of machines (maximum 31) through the signal that conforms to RS-422A/485.

PCs that have RS-422A/485 communication interface are less however as it is a serial communication,
connection can be easily done by using RS232C <> RS-422A/485 signal converter.

Line converter (Our company model: SC8-10) for RS-232C <> RS-422A/485 signal conversion is
available with our company. You may order it from us.

Difference between RS-422A and RS-485 is that RS-422A uses 4 signal wires whereas RS-485 uses 2
signal wires.



4. Communication Protocol

KP has the following two protocols and switching can be done by front key settings.

[ 4-1. MODBUS Protocol ]

MODBUS is a registered trademark of SCHNEIDER company.
MODBUS protocol has two modes namely RTU mode and ASCIlI mode and switching can be done
using front key settings. It has the transmission function of measurement data and settings, operation
function.

[ 4-2. PRIVATE Protocol ]

PRIVATE is usual CHINO protocol.
Switching is done by setting the front key. It has the transmission function of measurement data and

settings, operation function.

Old instrument of CHINO products is compatible with new instrument, however the parameter,
which can not be set by PRIVATE, can be set by MODBUS. We recommended using MODBUS
protocol if communication is set newly.



5. Communication Specifications

[ 5-1. MODBUS ]

-Communication system
- Protocol
-Communication speed
- Start bit

-Data length

- Parity bit
- Step bit
- Transmission code

-Error check

(Error detection)
-Data transmission procedure
-Usage signal name

[5-2. PRIVATE ]

-Communication system
- Protocol
-Communication speed
- Start bit
-Data length
- Parity bit
- Stop bit
- Transmission code
-Error check

(Error detection)
-Data transmission procedure
-Usage signal name

: Half duplex asynchronous system (Polling selecting system)
: MODBUS protocol

: 38400,19200,9600,4800,2400bps switching

: 1 bit

. 7 bits (ASCII mode)

8 bits (RTU mode/ASCII mode)

: None/even/odd
: 1 bit/2 bits
: ASCII (ASCII mode)

Binary (RTU mode)

: LRC (ASCII mode)

CRC-16 (RTU mode)

: No procedure
: Sending and receiving data only(Without using the control signal)

: Half duplex asynchronous system (Polling selecting system)
: PRIVATE protocol

: 38400,19200,9600,4800,2400bps switching

: 1 bit

: 7 bits

: Even

: 1 bit

: ASCII code

: BCC (Block check character)

Check sum

: No procedure
: Sending and receiving data only (Without using the control signal)



6. Setting the parameters for PC communication

According to the flow chart, set these 5 parameters 'Communication speed', 'Device number’,
'Communication function’, '‘Communication protocol' and '‘Communication character'.
1. Click i key from the operation screen.
2. Select MODE 8 from 'Select MODE screen' using & X key.
3. Set the following fields of Communication settings screen (MODE 8).

Communication (Option)

MalbeE =2
COMMUMICAT ION
| 5 key
Communication speed Select the following communication speeds using & X
COM BIT RATE key
9600 bops Register using |ewr key
Setting range:2400,4800,9600,19200,38400
| 5 key
Device number Select instrument number using 2 2 & X key
(For RS-422/485) Register using e key
COM NUMBER Setting range: 01 to 99
01
| & key
Communication function Select the following communication function using 2
COM KIND % key
COM TRANS Register using ‘ENT‘ key

Setting range: COM, TRANS

| == key

Communication Protocol Select the communication protocol mentioned below
COM PROTOCOL using ¥ X key
MODBUS ( RTU ) Register it using e key
Setting range: MODBUS (RTU), MODBUS (ASCII),
PRIVATE
| 5 key
Communication Select communication characters mentioned below
character using the & [X key and register it using et key
COM CHARCTER Setting range: 7BIT/EVEN/STOP1,7BIT/EVEN/STOP2
SBIT/NON /STOPI 7BIT/ODD /STOP1,7BIT/ODD /STOP2

8BIT/NON /STOP1,8BIT/NON /STOP2
8BIT/EVEN/STOP1,8BIT/EVEN/STOP2
8BIT/ODD /STOP1,8BIT/ODD /STOP2

In case of PRIVATE, the setting is 7BIT/EVEN/STOP1.



[ 6-1. Communication speed (COM BIT RATE) ]

Use KP and PC in same communication speed. (Usually initial value can be 9600 bps.)
@ Display ' COMBITRATE' using & key.
2 Select communication speed using & ‘R key and register it using e key.
Communication speed: 2400bps, 4800bps, 9600bps, 19200bps, 38400bps, (Initial value is

9600bps)

[ 6-2. Set device number (COM NUMBER) ]

Set the device number of KP at the time of RS-422A/485.
In single to multiple KPs that communicate with the PC, always do the settings such that one KP
does not overlap with the other KPs.

@ 'COM NUMBER' is displayed using the & key.

@ Set device number (1 to 99) using &

ADV‘ [ENG| [RESET [PTN
<

¥ X key, select it and register it using kv key.

A Precautions

@ Device number should be in a range from 1 to 99 and it should not
overlap with the other KPs. (Initial value 1)

@ In case of RS-232C, KP is connected to 1 machine but set the
device number. Usually initial value can be 1.

[ 6-3. Set the communication function (COM KIND) ]

Set the communication function.
@ Display 'COMKIND' using & key.
2 Select communication function using 2 2 key and register it using |ew key.
@ If 'COM' is selected, it becomes a high order communication function.
@ If ' TRANS' is selected, it becomes communication transmission function.
Communication function: COM, TRANS




[ 6-4. Setting communication protocol (COM PROTOCOL) ]

@ 'COM PROTOCOL is displayed using & key.
@ Select communication protocol using key and register it using lewr key.

Selection Communication Protocol Initial value
MODBUS (RTU) | MODBUS protocol RTU mode
MODBUS (ASCIl) | MODBUS protocol ASCII mode MODBUS (RTU)
PRIVATE PRIVATE protocol

X If communication protocol is changed, communication character changes to initial value.

[ 6-5. Setting communication character (COM CHARACTER) ]

@ 'COM CHARACTER is displayed using & key.
@ Select communication character using key and register it using |evr key.

[MODBUS RTU]

Selection Bit length Parity Stop bit Initial value
8BIT/NON/STOP1 Nome 1
8BIT/NON/STOP2 2
gg:yggwggg; 8bit Even ; 8BIT/NON/STOP1
8BIT/ODD/STOP1 oud 1
8BIT/ODD/STOP2 2

[MODBUS ASCII]

Selection Bit length Parity Stop bit Initial value
7BIT/EVEN/STOP1 Even 1
7BIT/EVEN/STOP2 Zbit 2
7BIT/ODD/STOP1 0dd 1
7BIT/ODD/STOP2 2
o None ! 7BIT/EVEN/STOP1
8BIT/EVEN/STOP1 Sbit Even 1
8BIT/EVEN/STOP2 2
8BIT/ODD/STOP1 0dd 1
8BIT/ODD/STOP2 2




[PRIVATE] (*When communication protocol is PRIVATE, communication character screen is not

displayed)
Selection Bit length Parity Stop bit Initial value
7BIT/EVEN/STOP1 7bit Even 1 7BIT/EVEN/STOP1




7. Wiring

[ 7-1. Precautions while wiring ]

1. Communication terminal
Depending on the communication interfaces that are specified, terminal arrangement differs.
Refer to 4-3 Wiring in instruction manual [general] for terminal numbers.

2. Total length of RS-422A/485 communication cable is less than 1.2 km
Wiring space between each device can be anything but the total cable length distance is less than
1.2km.

(Line converter C——)> Last terminal KP)

Line converter KP

A
Y

Total length of cable less than 1.2 km

3. Take action to avoid intermixing of noise.

To avoid effect of noise place the power cable and ' - - ™\
other communication cables away from each other O type crim orstyle terminal
by at least 50 cm or more. Lessten8  37ormore | —
4. Always perform the crimp-style terminal Insulating sleeve
process. Y type crimp style terminal
. . . * v I <

One of the_ causes of communication defect is loss lesstan8 3700 ) ——
of connection. 4 -+ :
Always process the communication cable terminal \_ (mm) ' Insulating sleevej

using 0 type or Y type crimp style terminal with
insulation sleeve.
(Terminal screw of KP, line converter is M3.5mm.)

5. Apply last terminal resistance.
When using RS-422A/485 communication, apply a resistance of 100Q to the KP place in the last
terminal. (For details, see clause 7.4)
(General metal coating resistance is okay. It is available with our company and you may order it.)

6. Number of machines of DB connections

For RS-232C 1
For RS-422A/485 : Maximum 31

_10_



[ 7-2. Cable for communication ]

Before connecting, prepare the exclusive communication cables. They are available with our
company also and you can order them.

7-2-1. Communication cable for RS-232C (Between PC/Line converter)

@ Connection between PC (9 pin) and KP, PC (9 pin) and line converter

Model code

Cable 9 pin connector <> 0 type crimp-style terminal <> RS-232 cable
b /—-G RD
oﬂﬂﬂl [ 9 ¢ [ —<5) SD
Format : . Cable (Maximum length 15m) for RS-232C X0 sG
PC side 9 pin KP
connector Line converter side
0|
_%) @ ~< RD
Internal wiring HNAC O SD
o | sa
\@/
RZ-CRS6[10

Cable length is 1 to 15m (Specified)

@ Connection between PC (25 pin) and KP, PC (25 pin) and line converter

Cable 25 pin connector <> 0 type crimp-style terminal RS-232C cable
—1{o) RD
? 0 [ ’ sD
Format Cable (Maximum length 15m) for RS-232C =) SG

KP

PC side 25 pin Line converter side

connector

Internal wiring

22

©00ReE
P99

O®
o ©)

SISISIC)

U u

OeO®
@

For NEC make PC 98 series

Model code

Rz-CRS2(10
Cable length is 1 to 15m (Specify)

_11_




7-2-2. Communication cable for RS-422A

(I Connection between line converter and KP

0 type crimp style terminal <> 0 type crimp style terminal RS-422A cable
Cable .
(For line converter)
RDA (Black) (533 X0) (Black) SDA
RDB (White) (o> /- (o) (White) SDB
SDA (Red) L] PR [ 1 -e (Red) RDA
SDB(Green) (o> (Green) RDB
Format SG (Blue) (= (Blue) SG
Line converter side KP side
SG (Signal grand) wiring is available on both sides using 2 wick VCTF wire that is
further twisted to 4 wicks. It is disconnected and used as there is no SG terminal on
the line converter side.
RDA O ,"‘. 2——0 spa
RDB O—— ——O SDB
Internal SDA O——— ———0 RDA
wiring SDB O “ + “ 1 O RDB
SG O o o O SG
RZ-CRA211
Model code —I:
Cable length is 01 to 99m (Specified)

@ Connection between KPs

Cable 0 type crimp style wire <> 0 type crimp style RS-422A cable (For serial connection)
SDA (Black) (3= o) (Black) SDA
SDB (White) o) (White) SDB
RDA (Red) rr—( | 39 [ (Red) RDA
RDB(Green) (Green) RDB
Format SG (Blue) (Blue) SG
KP side KP side
SG (Signal grand) wiring is available on both sides using 2 wick VCTF wire which is
further twisted to 4 wicks.
SDA O ,"‘. D o spa
Internal SDB O——r—} ———O SDB
wiring RDA O———1 ———O RDA
RDB O s sy O RDB
SG O o ol O SG
RZ-CRA1O0O
Model code

—I: Cable length is 01 to 99m (Specified)

_12_




7-2-3. Communication cable for RS-485
(I Connection between line converter and KP; and between KPs

Cable 0 type crimp style terminal <> 0 type crimp style terminal RS-485 cable
RDA (Black) (o ——=x _——173{0) (Black) SA
RDB (White) (o —>_1 | g8 [ T E=——T7{o) (White) SB
SG (Green) (oo=—"_ N=—=rx5) (Green) SG
Format Line converter side KP side
SG (Signal Grand) wire is available in both the terminals using 2 wick cable made by
twisting CVVS wire. It is disconnected and used as there is no SG terminal on the line
converter side.
RDA O—— 0O SA
I"Wtﬁir:al RDB O——— .0 SB
9 SG O—x O SG
Rz-LECOOO
Model code

Cable length is 001 to 200m (Specified)

_13_




[ 7-3. RS-232C connection ]

KP uses sending, receiving and Signal Grand (SG) only and does not use any other control signal.
In general PC as controlling is done by control signal, it does not operate just by connecting 3 signal
wires. As the wiring process in the connector, differs on how the PC controls the control signal, see the

instruction manual of the PC that is being used.

(" i N ~
[Wiring example 1] [Wiring example 2]
KP KP
O R O R
O D O o
O s O sa
\ PO®E OO DEEDDDE
©OCE 0@0@00@@@@0@
DR RS CS ER
i B
9 pin connector for PC 25 pin connector for PC
(PC-98 series/IBM-PC-AT) (PC-98 series)
. J\_ y,

/\ Precautions

RS-232C cable length is maximum 15m. NEC make PC98 series 9 pin
connector is 'Wiring example 1' and 25 pin connector is connected as

shown in 'Wiring example 2".

_14_




[ 7-4. Wiring of RS-422A/485 ]

Connect RS-422A/485 communication interface to the PC using line converter (Our company
model: SC8-10). Line converter and PC use only three signals namely send, receive and signal grand
and do not use any other control signal. Hence, wiring process in the connector similar to that in
RS-232C connection is necessary. (For details, see the instruction manual of the line converter.)

Wiring of RS-422A

Line converter

(DRD
OR))
(36

@ KP KP KP
— Terminal
FOA O oA oL O RoA resistance
RB (&) _(ORB (ORB (ORB— 100Q
DOE®E DA (D) O s O A OF )
®©0®© soB (8 OB OB OB
9 pin connector for PC
(Wiring process is required)

/NON

A\Precautions

Do not connect the SG wire to FG
terminal or grounding terminal of
the device.

Wiring of RS-485

Line converter

(DR
2D
(36

@ kP kP kP

oA © O O OSh T eiotanas
RB (&) OF: OB OB 100Q

OE®E @
©@®®

9 pin connector for PC OSG QSG QSG
(Wiring process is required)

/A\Precautions

Do not connect the SG wire to FG
terminal or grounding terminal of the
device.

_15_



8. MODBUS protocol

Basic procedure and precautions regarding communication

q In order to avoid accidents always read the contents and understand
M\ Precautions | " y

1. When setting (Right) the parameters, setting is controlled using key operations.
Communication is possible any time in KP. Response is received against the data request
from the PC at any time.

2. Device number is necessary in RS-232C also.
In RS-232C, PC and KP are connected on one to one basis. Device is set and communication
for this device number is performed.

3. As control signal wire is not used, consider resending the command.
Serial interface of KP communicates without using the control wire. As a result, sometimes
reception defect may occur due to KP status hence consider resending the command.

4. Do not remove the communication cable or a device and do not switch ON-OFF
the power supply during communication.
If cable or device that makes up the serial interface is removed or power supply is switched
ON-OFF, operation is stopped and error may occur. If this is the status, it is necessary to reset all
the devices that make up the serial interface and redo everything from the beginning.

5. Send the next command only after confirming that the communication drive is
OFF.

In RS-422A/485, multiple devices are connected to the same communication line and only
one machine whose device number is specified by the PC drives the communication line. At that
time in order that the PC receives all the characters for sure, let some time elapse after the last
character is sent and then switch OFF the drive of communication line. If command for the next
device is sent by the PC before it gets switched OFF, signals conflict and normal communication
is not performed, hence take care when using high speed PCs. This interval is approximately
5ms.

_16_




[ 8-1. Message transmission mode ]

There are two types of modes namely RTU (Remote Terminal Unit) mode and ASCIlI mode and
they are selected using the front key setting.
<Table 1 Comparison between RTU mode and ASCIl mode>

Item RTU mode | ASCII mode

Interface RS-232C.RS-422A.RS-485
Communication system Half duplex asynchronous system
Communication speed 2400,4800,9600,19200,38400bps
Transmission code Binary | ASCII
Error check Vertical direction Parity
(Error Horizontal
detection) direction CRC-16 LRC

Start bit 1 bit
Character Data length 7 bit/8 bits
configuration Parity bit None/even/odd

Stop bit 1 bit/2 bits
Message start code None : (Colon)
Message end code None CR, LF
Data time interval Less than 28 bit time Less than 1 second

8-1-1. Transmission data
RTU mode is binary forwarding. ASCIl mode splits the RTU 8 bit binary into high order and low
order 4 bits and garbles each character (0 to 9, Ato F).

Example) RTU mode ASCII mode
67H > 36H ("6")
89H 37H ("7")
ABH — > 38H ("8")

9")
)

(
— > 39H ("
(A"
——» 42H ("B")
As the length of message in RTU mode is half that of ASCIl mode and hence effective transmission
is done.

8-1-2. Configuration of the message frame
RTU mode is made up of message part only.
ASCII mode is made up of start character ": (Colon, 3AH)", message and end character "CR
(Carriage return, ODH) + LF (Line feed, 0AH)".
RTU mode ASCII mode
| Message | ] Message | CR | LF |

ASCII mode has a strong point that, as the start character is ":" it facilitates troubleshooting.

_17_



[ 8-2. Data time interval ]

During RTU mode: Less than 9600bps = 20msec, 9600bps or more = S5msec
During ASCII mode: Less than 1 second

When sending a message, do not let the time interval of data that makes up one message exceed
the time span mentioned above. If it exceeds the time interval mentioned above, the receiving side
(this device), in order to judge the end of transmission from the transmission side, processes it as an
abnormal message reception.

In RTU mode message characters should be sent continuously whereas in ASCIlI mode as
character gap is maximum 1 second, master (PC) processing speed is comparatively slow but it can
be used.

[ 8-3. Message configuration ]

MODBUS message is made up of the following, in case of both the RTU and ASCII mode.

Slave address
Function code

Data

Error check

8-3-1. Slave address
Set the slave address beforehand in a range of 1 to 99 using front key setting. Master usually does
the transmission with one slave. All the connected devices receive in common the message sent
from the master. However, the slave whose slave address matches with the slave address in the
command message only responds to that message.
Slave address '0' is used in message (broad cast) for all the slaves from the master. In this case the
slave does not return a response.

8-3-2. Function code
Function code is a code that is to be executed in the slave and each data is roughly categorized as
follows. For details, see the reference table.

@ Digital input data : Dl input status etc.

@ Analog setting value : Various setting information. Numeric value range is a numeric value
within the range of 16 bits.
-32768 to 32767 (For details see reference table).

® Analog input data : Measurement data, status etc. Numeric value range is a numeric value
within a range of 16 bits.

_18_



<Table 2. Function code table>

Code Function Unit MODBUS original function
(Reference)
02 Reads digital input data 1 bit Reads input relay status
03 Reads analog setting value 16 bits Reads the contents of maintenance
register

04 Reads analog input data 16 bits Reads the contents of input register

06 Writes the analog setting value 16 bits | Writes to single maintenance register

08 Loop back test (Sends the received Loop back test
data)

16 Writes multiple analog setting Writes to multiple maintenance
values registers

8-3-3. Data division

Function of data differs depending on the function code. During the request from the master, it
consists of code number (relative number calculated from reference number mentioned hereinafter)
of the data that is to be read and written and the data unit count etc. Response from the slave is made

up of data etc. that is requested.

Basic data of MODBUS is 16 bit integer on a whole and presence or absence of tag is specified for
each data. Thus by putting the decimal point after another number make it as an integer value or by
fixing the decimal point position make it standard by upper and lower limit of the scale and express it.

In KP, a system of putting the decimal point in a different position is fetched.

Precautions

In the data division, specific numeric value can be assigned as error data, like input data. When

using such data, first judge the error of the data and then combine it with decimal point data.
If it is combined with decimal data earlier, then error data is mistook as normal data.

8-3-4. Reference number

In the KP, there is a number called 'Reference number' that is allotted and it is required when

reading and writing the data. KP is categorized depending on its type, into 'Digital input data', 'analog

input data' and 'analog settings value'. Number in the message is specified by “relative number”
which is corresponding with each reference number.

<Table 3. Reference number and relative number>

Data kind Reference Relative number MODBUS original
number (Reference)
Digital input data 10001 to 20000 nu?negg-e:ocgo 1 Input relay
Analog input data 30001 to 40000 nu'?negg:_e;ggm Input register
Analog setting value 40001 to 50000 nulzqetfg:-e:(;:oem Maintenance register

_19_
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<Table 4. Reference number chart table>

Data kind Parameter Reference Relative Code Reference
number number table
Digital input System abnormality status Section
Dt A 1000210 10124 10123 | 02 | g2
ggtﬂp pggmggg 40008 t0 40020|  7to 19
PP 40052 to 40092| 51 to 91
1 type parameter
Execution parameter & 40147 146
u 40151 150
specific parameter
g :yp: pg;:m:::: “g; 40221 to 40224 | 220 to 223
4 type parameter No's 40271 to 40274| 270 to 273
4 type parameter Nod 40321 t0 40324| 32010323 | 03 | o .
Analog setting value | type parameter Nos 40371 to 40374| 37010373 | 06 | “p'0'0
4 type parameter Nod 40421 to 40424 | 420t0423 | 16
o type parameter No.7 40471 to 40474 | 470 to 473
o type parameter No.8 40521 to 40524 | 520 to 523
s ifempinformation : 40571 to 40574| 570 to 573
P?logram pattern information 48001 to 480338000 to 8032
Program pattorn 49003 to 490499002 to 9048
softnoJoqtn 49055 to 49096 | 9054 to 9095
9 g . 149501 to 49534 | 9500 to 9533
Operation status information
Analog input data | ~e@! data, . 30103 to 30144 10210 143 | 04 | Section
parameter information 8-7-2
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8-3-5. Error check
Error check of transmission frame differs depending on the mode.
RTU mode: CRC-16
ASCIl mode: LRC

@ Calculation of CRC-16
CRC system assigns the information that is to be sent, by generating polynomials, and sends the
rest of the information by appending it at the end. Generating polynomial is as follows.
1+ X2+ X5+ X6
Target extends from slave address to the end of the data and calculation is done by the following
procedure.
1) Initialization (=FFFFH) of CRC-16 data (Consider it as X)
2) Exclusive-OR (EX-OR) of data 1 and X — X
3) Shift X one bit to the right — X
4) If carry appears get AOO1H and EX-OR. If it does not appear, go to 5). — X
5) Repeat 3) and 4) until shifting is done for 8 times.
6) Net data and EX-OR of X. — X
7) Same as 3) to 5).
8) Repeat until the end of the data.
9) Create messages in low order and high order of 16 bit data (X) that is calculated.

Example) When data is [02H] [07H], CRC-16 becomes 1241H hence the error check data becomes
[41H] [12H].
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Reference: CRC-16 calculation program

[***** CRC-16 calculation program (C language) *****/
#include  <stdio.h>

#include  <conio.h>

void main(void)

{
/*** Internal change declaration ***/
unsigned int iLoopCnt; /* Loop counter
unsigned short usData; /* Input data
unsigned short usCrcData; /* CRC-16 data
unsigned short usErrChkData; /* Error check data

int iDummy; /* Dummy variable

/* Initialize the output result of CRC-16 data */
usCrcData = 0xffff;

printf‘Enter hexadecimal data.(End using [q]) >\n");;
while( scanf(“%x”,&usData) 1= 0 )
{
/* Get the exclusion of CRC output result and the data that is input */

usCrcData = usData » usCrcData;

/*** Do the CRC calculation ***/
/* Repeat till shifting up to 8 bits is done */
for( iLoopCnt = 0 ; iLoopCnt < 8 ; iLoopCnt++ )
{
/* Check the existence of carry */
if( usCrcData & 0x0001 )
{
/* When carry occurs */
/* Shift CRC output result 1 bit to the right */

usCrcData = usCrcData >> 1;

/* Get the exclusion with AOO1H */

usCrcData = usCrcData » 0xa001;

else
/* When carry does not occur */
/* Shift CRC output result 1 bit to the right */
usCrcData = usCrcData >> 1;
} 1+ for*/
} 1* while */

printf( “CRC-16 data is %xH..\n", usCrcData );

/* Create error check data */

usErrChkData = ( usCrcData >> 8) | ( usCrcData << 8 );
printf( “Data for error check is %xH.”, usErrChkData );

iDummy = getch();
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@ LRC calculation method
Target extends from slave address to the end of the data and calculation is done by the following
procedure.
1) Create message in RTU mode.
2) Add from the beginning (Slave address) to the end of data. — X
3) Get the complement (bit inversion) of X. — X
4) Add 1.(X=X+1)
5) Add X as LRC at the end of the message.
6) Convert everything to ASCII character.

Example) When data is [02H][07H], LRC becomes [F7H] hence
Binary message becomes [02H] [07H] [F7H]
ASCII message becomes [30H] [32H] [30H] [37H] [46H] [37H]

Reference: LRC calculation program
[***** LRC calculation program (C language) *****/
#include  <stdio.h>

#include  <conio.h>

void main(void)

{
/*** Internal variable declaration ***/
unsigned short usData; /* Input data */
unsigned short usLrcData; /* LRC data */
int iDummy; /* Dummy variable */

/* Initialize the output result of LRC data */

usLrcData = 0;

printf(“ Enter hexadecimal data.(End using [q]) >\n");

while( scanf(“%x”,&usData) 1= 0 )

{
/* Add from the beginning to the end of the data */
usLrcData += usData;
/* Cancel high order, 1 byte */
usLrcData = usLrcData & 0xff;
} /* while */

/* Get the exclusion with FFH */

usLrcData = usLrcData * 0xff;

/*Add 1 */

usLrcData = usLrcData++;

/* Cancel high order,1 byte */
usLrcData = usLrcData & Oxff;

/* LRC error check */
printf( “LRC-16 data is %xH..\n", usLrcData );

iDummy = getch();
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8-3-6. Precautions while processing the data

@ Decimal point position of each data is clearly mentioned in the reference table. There are various
points like fixing the decimal point position, points to be decided for every measurement range
(See section 8.9) items as per linear decimal point setting. Take care about the decimal point
position when data is regenerated.

@ As every data can be accessed (changed), it is necessary to take care at the time of setting the
related data. For example, there exists data initialization process etc. depending on the change in
the measurement range. Process contents are mentioned in reference number table.

3 Read and write the data in the range of the numbers, specified by reference number. If data is
read and written for the reference numbers that are not specified, device operation may get
affected.

@ Many reference numbers that are not continuous can be read and written, however, if the
reference number that is not specified is the starting number than it is an error (Error-02H).

® When reading a number of reference numbers, the data of the number that is not specified by the
reference number becomes '0'.

® When writing multiple reference numbers, if an error is detected all the settings become disabled.
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[ 8-4. Method of creating a message ]

Message is made up of @ Slave address, @ Function code, @ Data division, and @ Error check
code. (See section 8-3.)
Message that can be read and written once is within the following range.

Function Number of data units
code ASCIl mode RTU mode
02 64 64
03 32 64
04 32 64
16 32 64

Note) Number of units of data is the request from high order

Method of creating a message is explained in the following example.
Example) Reading the ‘PTN (selecting pattern No.)’ and ‘STP (executing step No.) of 'Slave
address 02' of KP.

8-4-1. Message in RTU mode
@ Slave address: 02 [02H]

@ Function code: 04 [04H]
Becomes 'Reading analog input data (Reading contents of input register)'. When function code is
'04' specify 'Relative number of data 2 bytes' and 'number of units of data 2 bytes' that is to be read
in data division. (See section 8-5. For 'Function code: 04', see section 8-5-4.)
X It is necessary to confirm the number of bytes of data.

@ Data division: Starting relative number 125([00H] [7DH]), Number of units 2 ([00H] [02H])

PTN (selecting pattern No.) and STP (executing step No.) are stored in reference number '30103 to
30014’ (See section 8-3-4. table 3). From the reference table, it is understood that PTN is stored in
'30126' and STP is stored in '30127'. (See section 8-7. For details on reading the PTN see section
8-7-2.) Relative number of the beginning 'Reference number 30126' is 30126-30001=125 and if
displayed in 2 bytes it becomes '[00H] [7DH]' (See section 8-3-4 table 3).

Number of units of data to be read is '2 units' of PTN and STP, hence when displayed in 2 bytes,
it becomes [00H] [02H].

@ Error check: Calculate using CRC-16 EOE1H ([E1H] [EOH])

Error check in RTU mode is calculated using CRC-16. (See section 8-3-5.()) Data of message
basic division becomes [02H] [04H] [00H] [7DH] [00H] [02H] according to @ to @ and CRC-16
becomes EOE1H. Thus error check data becomes [E1H] [EOH].

(B Message: [02H] [04H] [00H] [7DH] [00H] [02H] [E 1H] [EOH]

Create message depending on the configuration of the message. (See section 8-3)
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8-4-2. ASCIl mode message
Calculate error check LRC from message basic division. LRC becomes 7BH (See section
8-3-5.(2)).Convert each data of basic division to ASCII code and also convert LRC to ASCII code and
add it to basic division. Starting character of message is ":" and add "CR", "LF" at the end.
[BAH] [BOH] [832H] [BOH] [34H] [B0OH] [B0H] [37H] [44H]

t ¢+t 1

[:] O2H 04H OOH 7DH
[30H] [30H] [830H] [32H] [37H] [42H] [ODH] [0AH]
t_ ¢ t ¢ t ¢ t t
OOH 02H 7BH CR LF
LRC

[ 8-5. Function code ]

Function code wise response is shown below. (See section 8-3-2 <Table 2. Function code table>)
Note) See section 8-6 for response in case of abnormality

8-5-1. Reading digital input data [Function code: 02 (02H)]

From the specified numbers, only the number of units that are specified 'Digital (ON/OFF) input
data with continuous numbers' are read. ON/OFF data is made up of response message data in
which 8 units are arranged in numeric order for 1 data (1 byte). LSB (DO side) of each data becomes
a digital data of the smallest number. If the units that are to be read are not in multiples of 8, then the
bits that are not required become 0.

Example) Reading the digital settings value reference number 10005 of slave 1

Reference number 10005
Data 0

System normal

<RTU mode>
Master — Device Device — Master (Normal) ﬂ
Slave address 01H Slave address 01H
Function code 02H Function code 02H | First 8 data
Starting number (H) | 00H Data count o1H| [o]o]o]o]Jo]o]o]o0 |(OH)
Starting number (L) | 04H Initial 8 data 00H
Number of units (H) | 00H CRC(L) A1H AOB  wrovsvesssssermssssssssssssssnssssssssssens 101
Number of units (L) | 01H CRC(H) 88H | Reference number
CRC(L) F8H
CRC(H) 0BH

<ASCII mode error check> (*CRC(L)(H) of the above are LRC as follows.)
| LRC | FeH | | LRC | FCH |

Note) Starting number (Relative number) is 'Reference number - 10001".
(Decimal 10005 (=10005 - 10001) — Hexadecimal 04H)
Note) Data count is the number of bytes of data.
(It differs from request units. In the example request unit is 1 unit, data count is 1 unit).
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8-5-2. Reading analog setting value [Function code: 03 (03H)]
From the specified number, only the number of specified units read the number series 'Analog
setting value (2 bytes: 16 bytes) data'. Data consists of response message data that is arranged in
numeric order and is split into high order 8 bit and low order 8 bit.

Example) Reading executing SV, executing time ‘hour’, and executing time ‘minute’ of slave 1.
(Reading 3 units of analog setting value reference number from 49003 to 49005 of slave 1.)

Reference number 49056 49057 49058
(Starting number) (232FH) (2360H) (2361H)
Data 1000 10 20 <« Example of SV = 100 and time = 10:20
(O3E8H) (000AH) (0014H)
<RTU mode>
Master — Device Device — Master (Normal)
Slave address 01H Slave address 01H
Function code 03H Function code 03H
Starting number (H) | 23H Data count 06H
Starting number (L) | 5FH Executing SV (H) 03H
Number of units (H) | O0H Executing SV (L) E8H
Number of units (L) | O3H Executing ‘hour’ (H) O00H
CRC (L) 3EH Executing ‘hour’ (L) 0AH
CRC (H) 5DH Executing ‘minute’ (H) | 00H
Executing ‘minute’ (L) | 14H
CRC (L) 61H
CRC (H) 5CH
<ASCII mode error check> (*CRC(L)(H) of the above are LRC as follows.)
| LRC | ACH | LRC | EDH |

Note) Starting number (Relative number) is 'Reference number - 40001".

Note) Data count is the number of bytes of data.
(It differs from request units. In the example request unit count is 3 units, data count is 6
units).

Note) There is a limitation on the number of data units of the message (This device can be sent)
that can be received at a time.
(See section 8-4.)

8-5-3. Reading analog input data [Function code: 04 (04H)]

From the specified numbers, only the number of units that are specified 'Analog input (2 bytes: 16
bytes) data of the number series' are read. Data is split into high order 8 bits and low order 8 bits and
is arranged in numeric order and consists of the data of response message. Response example is
similar to that of 'Function code 03'. However starting number (Relative number) is 'Reference
number-30001".
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8-5-4. Writing analog setting value [Function code: 06 (06H)]
Consider the analog setting value of the specified number as the set value.

Example) Set SV decimal point position of slave 1 to 1.

<RTU mode>
Master— Device Device — Master (Normal)
Slave address | 01H Slave address 01H
Function code | 06H Function code 06H
Setting value Setting value
number (H) 00H number (H) 00H
Setting value Setting value
number (L) 07H number (L) 07H
Set data (H) | OOH Set data (H) 00H
Set data (L) 01H Set data (L) 01H
CRC (L) FOH CRC (L) FOH
CRC (H) CBH CRC (H) CBH
<ASCII mode error check> (*CRC(L)(H) of the above are LRC as follows.)
| LRC | F1H | | LRC | F1H |

Note) Starting number (Relative number) is 'Reference number - 40001".
Note) During normal response the response is same as command message.
Note) If slave address is considered as 0, all the slave machines execute this command.
However, no slave machine responds.

8-5-5. Loop back test [Function code: 08 (08H)]
Perform transmission check between master slaves. Respond in accordance to the diagnosis code
that is specified. In this device perform 'return check to send the received data as it is' and diagnosis
code is fixed as '0000H".

Example) Implement 'Loop back test' to slave 2.

<RTU mode>
Master — Device Device — Master (Normal)
Slave address 02H Slave address 02H
Function code 08H Function code 08H
Diagnosis Diagnosis
coé:]e (H) Ei 00H coc?e (H) . O0H
- " ixed . " Fixed
Diagnosis 00H Diagnosis 00H
code (L) code (L)
Option data * Received data *
Option data * Received data *
CRC (L) * CRC (L) *
CRC (H) * CRC (H) *
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8-5-6. Writing multiple analog setting values [Function code: 16(10H)]
From the specified number consider the analog setting value of the specified number of units as
the specified status (ON/OFF). The data is split into high order 8 bits and low order 8 bits is arranged
in numeric order and then sent.

Example) Set as, SV decimal point = 1, SV range, lower limit = -200.0, SV range higher limit = 1370.0

of slave 1.
(Set 3 units of analog setting value reference number of slave 1 from 40206 to 40208.)
Reference number 40008 40009 40010
(Starting number) (0007H) (0008H) (0009H)
Data 1 -2000 13700
(0001H) (F830H) (3584H)
<RTU mode>
Master — Device Device — Master (Normal)
Slave address 01H Slave address 01H
Function code 10H Function code 10H
Starting number (H) | OOH Starting number (H) 00H
Starting number (L) | 07H Starting number (L) o7H
Number of units (H) | OOH Number of units (H) 00H
Number of units (L) | 03H Number of units (L) 03H
Data count 06H CRC(L) 31H
Initial data(H) 00H CRC(H) C9H
Initial data(L) 01H
Second data(H) F8H
Second data(L) 30H
Third data(H) 35H
Third data(L) 84H
CRC(L) 4CH
CRC(H) CeH
<ASCII mode error check> (*CRC(L)(H) of the above are LRC as follows.)
| LRC | FDH | | LRC | E5H |

Note) Starting number (Relative number) is 'Reference number - 40001".

Note) If slave address is considered as 0, all the slave machines execute that command. However,
no slave machine responds.

Note) There is a restriction on the number of data units of message that can be sent at a time.
(That this device can receive). (See section 8-4.)
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[ 8-6. Process during abnormality ]

If there is an error in the contents of the message from the master, respond as follows.

8-6-1. In case of no response

In the following cases, the messages are ignored and no response is given.
@ Transmission error (over run, framing, parity, CRC or LRC) is detected in the message.
@ The slave address during the message is not the self address.
@ The data interval of the message is long.

RTU mode...When less than 9600bps: 20msec or more

When 9600bps or more: Smsec or more

ASCIl mode...1 second or more
@ Transmission parameters do not match.
(® Received message exceeds the number of bytes that can be received (Sometimes no response is

given when the number of messages that can be received are received.)

Note) When slave address is '0' by write function, it there is no error in the message, message is
executed but there is no response. If the error mentioned above occurs in the message then
also there is no response, hence when slave address is '0' the normality/abnormality cannot
be judged.
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8-6-2. Response of error message
In the contents of the message from the master if the errors mentioned in section 8-6-1 do not
occur instead if the following error is detected, then display (respond) as 'error message' the code
that shows error contents.
Format of error message is as follows.

Slave address Function code Function code +
80H
Function code + 80H 02 82H
Error code 03 83H
CRC(L) 04 84H
CRC(H) 06 86H
08 88H
16 90H
Error codes are as follows.
Error code Contents
01H Function co_de defect _ o _
When function code that is not specified is received
Relative number (reference number) defect
02H When received starting number or setting value number is other than what is
specified
Defect of number of units of data
-When the number of units of data to be sent in response to the received message
03H exceeds the specified number of units
-When requested number of data units is 0
-When received specified data count and actual data count do not match
11H Other than setting value range
When numeric value that is out of setting range is mentioned in the reference table
Cannot be set
-When operation screen and drive pattern No. are set at the time other than that of
resetting
-When operation screen and drive pattern No. is set, except when pattern selection
system is COM or FREE
‘When ADV, STOP is set during RESET
-When RUN, STOP, ADV is set during END
12H -When operation screen and program drive is set except when program drive
system is MASTER COM
-When program operation sets time unit except during RESET
-When pattern copy trigger is set when pattern of copy source is not set or pattern
of copy destination is not deleted
-When program operation sets pattern clear trigger except during RESET
-When program operation sets step addition trigger except during RESET
-When program operation sets step deletion trigger except during RESET
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[ 8-7. Reference table

8-7-1. Analog setting value

@ Setup parameter 1

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range
RETEED) [ANG R/W| Data name | (Communication | Initial value Remarks
number |Code
range)
03 | R . 1
40008 | 06 | w | SV decimal (8 i 2) (Decimal
16 | W P 1-digit)
-Decimal point position = SV
40009 | 93 | R ‘ SV range ’ -19999 to 30000 0.0 decimal point
40010 | 98 | W | ‘Lower limit (-19999 to 2000.0 -Write when lower limit =<
16 | W | ‘Higher limit 30000) higher limit.
03 | R | SV decimal 1 . . "
40020 | 06 | W | point (8 o 2) (Decimal E’V decima) point position of
16 | W | for display 1-digit)  |1PPer dIsPiay
@ Setup parameter 2
FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range
e R/W| Data name | (Communication | Initial value Remarks
number |Code
range)
40052 82 N S\./Z:fs'e -19999 to 30000 0.0  |Decimal point position = SV
40053 ' : (-19999 to 30000) 2000.0 decimal point
16 | W span
03 | R Operation 0= CONTINUE (Status before
40092 06 | w when starting 0N 0 power cut off)
16 | W the power (011) (CONTINUE) (1= READY (Status of program
supply operation reset)
@ 1 type parameter
FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range
REEnE)|FANG R/W| Data name | (Communication | Initial value Remarks
number |Code
range)
03 | R Decimal point position : SV
. -19999 to 20000 decimal point + 1-digit (Max.
40147 (1)2 w SV correction (19999 to 20000) 0 4-digit)

@ Execution parameter & Specific parameter

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range "
FREREnE[FANG R/W Data name (Communication Jall 1 Remarks
number |Code value
range)
" SV value (SV during program
[Upper display] Wlth]LnStCer rq?ge operation)
40151 03 | R SV Ol imi 0.0 -Decimal point position = SV
. (Within the range . .
(setting value) of SV limit) decimal point
-No WRITE
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® 8 type parameter No. 1

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range e
ielj(:;ir:;e CFgld(; R/W Data name (Con}g?g;agon \I/r:;[l'f: Remarks
[8 type parameter] -_Can pe written when there is external
03 | R | TimesignalON, | 000 “Isignal input. .
40221 | 06 | W No. 1 to 999 (Hours -Se’Ftlng of HHI_-| of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) [1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R [ Timesignal ON,| . 00 Isignal input. .
40222 | 06 | W No. 1 059 (Minutes -Se’Ftlng of LL (_)f HHH_.LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Qan pe written when there is external
03 | R [Time signal OFF, | 000 “signal input. .
40223 | 06 | W No.1 0 999 (Hours -Se’Ftlng of HHH of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) [1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Qan pe written when there is external
03 | R |Timesignal OFF, | 00  Isignal input. _
40224 | 06 | W No.1 0 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)

® 8 type parameter No. 2

FNC code...... Application function code, R/W......

R: READ, W: WRITE

Setting range o
Reference| FNC - Initial
number |Code R/W Data name (Corr}r:#;:;anon value Remarks
[8 type parameter] -Can be written when there is external
03 | R | TmesignalON, | i g0 | (o [Si9nal input _
40271 | 06 | W No.2 to (Hours -Se’Ftlng of HHI_-| of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] Can be written when there is external
03 | R | TimesignalON, | M_oot signal input. _
40272 | 06 | W No.2 0 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] Can be written when there is external
) ! signal input.
03 | R | Timesignal OFF, | 4,999 | 000 [ioting of HHH of HHH:LL
40273 | 06 | W No.2 (Hoursor| =" . .
' ; (0 to 999) . -Unit = Every time unit
16 | W Hours’ or minutes) _ o
‘Minutes' 1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Can be written when there is external
03 | R |Timesignal OFF, | . o M_oot signal input. ,
40274 | 06 | W No.2 to (Minutes -Set.tlng of LL qf HHH..LL
16 | w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
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@ 8 type parameter No.3

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range e
R:lj?::’)r;e CFgld(; R/W Data name (Con}g?g;agon \I/r:;[l'f: Remarks
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal ON, 000 - |signal input. .
40321 | 06 | w No.3 0 to 999 (Hours -Se’Ftlng of HHI_-| of HHH.LL
16 | w 'Hours’ or (0 to 999) ~or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -pan Ige written when there is external
03 | R | Time signal ON, 00 signal input. _
40322 | 06 | w No.3 0 to 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 | W ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can b_e written when there is external
03 | R [Timesignal OFF, | . 000 - |signal input. .
40323 | 06 | W No.3 0 999 (Hours -Set_tlng of HHI_-l of HHH.LL
16 |'w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Qan pe written when there is external
03 | R | Time signal OFF, 0 .00 5|gna'l input. .
40324 | 06 | W No.3 to 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)

8 type parameter No.4

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range "
fe@ies) FNL R/W Data name (Comm?,lnicatsi]on IifE Remarks
number (Code range) value
[8 type parameter] -_Can pe written when there is external
03 | R | TimesignalON, | . 000 ~signal input. _
40371 | 06 | w No.4 0 999 (Hours -Se’gtlng of HHH of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal ON. ot _OO S|gna_l input. .
40372 | 06 | W No.4 059 (Minutes -Se’Ftlng of LL (_)f HHH_.LL
16 | w Minutes’ or (0 to 59) or -Unit = Every time unlt.
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal OFF, 000 |signal input, _
40373 | 06 | W No.4 0 to 999 (Hours -Se’gtlng of HHH of HHH.LL
16 | W 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can b_e written when there is external
03 | R |Timesignal OFF, | 00  |signal input. |
40374 | 06 | W No.4 059 (Minutes -Se?tlng of LL Qf HHH_.LL
16 | w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
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© 8 type parameter No.5

FNC code

...... Application function code, R/W......R: READ, W: WRITE

Setting range

Rﬁj{:;iréie CFgldCe R/W Data name (Corrlz#;isation \Igﬂi Remarks
[8 type parameter] -Qan pe written when there is external
03 | R | Time signal ON, 000 S|gna'l input. _
40421 | 06 | w No.5 0 to 999 (Hours -Se’Ftlng of HHH of HHH.LL
16 |'w 'Hours’ or (0 to 999) ~or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can b_e written when there is external
03 | R [ Timesignal ON, | 00 signal input. ,
40422 | 06 | W No.5 059 (Minutes -Se?tlng of LL Qf HHH_.LL
16 | w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R |Timesignal OFF, | . 000 signal input. _
40423 | 06 | W No.5 0999 (Hours -Se’thg of HHI_—| of HHH.LL
16 |'w 'Hours’ or (0 t0 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal OFF, 0t .OO S|gna_l input. .
40424 | 06 | w No.5 059 (Minutes -Set.tlng of LL (_)f HHH..LL
16 | w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)

8 type parameter No.6

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range o
R:J?:Er;?e CFgld(; R/W Data name (CO”}';‘E’;;‘;""S” \I/r:;[lil Remarks
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal ON, 000 - |signal input. .
40471 | 06 | W No.6 0 to 999 (Hours -Se’Ftlng of HHI_-| of HHH.LL
16 | w 'Hours' or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -pan Ige written when there is external
03 | R | Time signal ON, 00 signal input. _
40472 | 06 | w No.6 0 to 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 | W ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can b_e written when there is external
03 | R [Timesignal OFF,| . 000 - |signal input. .
40473 | 06 | W No.6 0 999 (Hours -Set_tlng of HHI_-l of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Qan pe written when there is external
03 | R | Time signal OFF, 0 .00 5|gna'l input. .
40474 | 06 | W No.6 to 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
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@ 8 type parameter No.7

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range o
Reference| FNC - Initial
number |Code R/W Data name (Conlzﬁggatuon value Remarks
[8 type parameter] -Can be written when there is external
03 | R | Time signal ON, |_(|)OO signal input. )
40521 | 06 | W No.7 0 to 999 (Hours -Se’Ftlng of HHI_-| of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Can be written when there is external
03 | R | Time signal ON, M.OO signal input. _
40522 | 06 | W No.7 0 to 59 (Minutes -Se’Ftlng of LL qf HHH..LL
16 | W ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Can be written when there is external
03 | R |Timesignal OFF, | . oo SOO signal input. ,
40523 | 06 | W No.7 (o] (Hours -Set_tlng of HHI_-l of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -Can be written when there is external
03 | R |Timesignal OFF, | o o M.OO signal input. _
40524 | 06 | W No.7 to (Minutes -Se’Ftlng of LL qf HHH..LL
16 |'w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)

2) Incase of M:S (minutes:seconds), M (minutes)

(2 8 type parameter No.8

FNC code...... Application function code, R/W...... R: READ, W: WRITE
Setting range "
s R/W Data name (Comm?,lnicatsi]on IifE Remarks
number |Code range) value
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal ON. ot 000 S|gna_l input. .
40571 | 06 | W No.8 0 999 (Hours -Se’gtlng of HHH of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal ON. ot _OO S|gna_l input. .
40572 | 06 | W No.8 059 (Minutes -Se’Ftlng of LL (_)f HHH_.LL
16 | w 'Minutes’ or (0 to 59) or -Unit = Every time unlt.
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can pe written when there is external
03 | R | Time signal OFF, 000 signal input, _
40573 | 06 | W No.8 0 to 999 (Hours -Se’gtlng of HHH of HHH.LL
16 | w 'Hours’ or (0 to 999) or -Unit = Every time unit
‘Minutes' minutes) |1) In case of H:M (hours:minutes), H (hours)
2) Incase of M:S (minutes:seconds), M (minutes)
[8 type parameter] -_Can b_e written when there is external
03 | R |Timesignal OFF,| 00 |signal input. |
40574 | 06 | W No.8 059 (Minutes -Se?tlng of LL Qf HHH_.LL
16 | w ‘Minutes’ or (0 to 59) or -Unit = Every time unit
‘Seconds' seconds)|1) In case of H:M (hours:minutes), H (hours)

2) In case of M:S (minutes:seconds), M (minutes)
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@ System setting

FNC code...... Application function code, R/W...... R: READ, W: WRITE

Setting range o
R::?;ir;ie CF:)\ldCe R/W| Data name (Communication \I/r;I;tLael Remarks
range)
03 | R 0=Green
48001 | 06 | W Display back 0/1/2 2 1=Orange
light (0/1/72) (AUTO) [2=AUTO (Normal...Green, Alarm
16 | W A
activation ...Orange)
03 | R
48002 | 06 | W | Display contrast| 0t 100 50%
(0 to 100)
16 | W
03 | R 0=AUTO (In case of pressing the key,
. 0/1/2 0 lighting [extinction after 30 seconds])
48005 1 08 | 1 | ey baokdont (0A/2) (AUTO) |[1=OFF (Always extinction)
2=0N (Always lighting)
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Setting range

Reference| FNC - Initial
number |Code R/W| Data name (Comrzﬁggatuon value Remarks
- Function of terminal (Lower order 8
bits)
[DI] (External signal input)
00h = -- (no setting)
01h = RUN/STOP (RUN/STOP
operation)
02h = ADV (ADVANCE operation)
03h = RESET (RESET operation)
04h = WAIT (WAIT operation)
05h = FAST (FAST operation)
06h = PTN1 (Pattern No. selection
External signal BCD_1)
allocation 07h = PTN2 (Pattern No. selection
[First zone] BCD_2)
48012 Terminal No.12 08h = PTN4 (Pattern No. selection
48013 Terminal No.13 BCD_4)
48014 Terminal No.14 09h = PTN8 (Pattern No. selection
48015 Terminal No.15 BCD_8)
48016 Terminal No.16 O0Ah = PTN10 (Pattern No. selection
48017 Terminal No.17 BCD_10)
0Bh = PTN20 (Pattern No. selection
[Second zone] BCD_20)
48019 Terminal No.19 (DO] (External signal outnput)
. *k X | u u
48020 | 03 | R Term!nal No.20 0000h to 020Dh 00h
48021 | 06 | W | Terminal No.21 (Each _ ;
. (0000h to 020Dh) 00h = -- (no setting)
48022 | 16 | W | Terminal No.22 format) _ ' 4
. 01h = TS1 (Time signal 1)
48023 Terminal No.23 _ . .
48024 Terminal No.24 02h = TS2 (Time signal 2)
’ 03h = TS3 (Time signal 3)
. 04h = TS4 (Time signal 4)
[Third zone] 05h = TS5 (Time signal 5)
48026 Terminal No.26 _ ) .
. 06h = TS6 (Time signal 6)
48027 Terminal No.27 _ . .
. 07h = TS7 (Time signal 7)
48028 Terminal No.28 _ . .
48029 Terminal No.29 08h =TS8 (Time signal 8)
48030 Terminal No.30 S%ZQ)RUN/STOP (RUN/STOP status
20031 Terminal No.31 OAh = ADV (ADVANCE status signal)
48032 Terminal No.32 0Bh = RESET (RESET status signal)
48033 Terminal No.33 - g

0Ch = WAIT (WAIT status signal)
0Dh = END (END status signal)

- Type of terminal (Lower order 8 bits)
00h = -- (no terminal or other than
external signal input/output terminal)
01h = DI (External signal input
terminal)

02h = DO (External signal output
terminal)

*Type of terminal cannot be written.
*When type of terminal is other than
DI or DO, cannot be written.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference
number

FNC
Code

R/W

Data name

Setting range
(Communication
range)

Initial
value

Remarks

[READ] (FNC_03)

READ as type of terminal of external
signal input/output for lower order 8
bits and function of terminal for higher
order 8 bits.

High order 8 bits Low order 8 bits
| Type of terminal | Function of terminal |
15 8 7 0

[WRITE] (FNC_06, FNC_16)
WRITE as type of terminal of external
signal input/output for lower order 8
bits. High order 8 bits are region of
Reserve.

High order 8 bits Low order 8 bits

| (Reseve) | Function of terminal |
15 8 7 0
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Program pattern information

FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference
number

FNC
Code

R/W

Data name

Setting range
(Communication
range)

Initial value

Remarks

49003

03
06
16

==z

[Program pattern

for R/W]

Pattern No.

1to0 30
(1 o 30)

1
(Pattern 1)

Setting for Reading/Writing of
program pattern (reference
49005 to 49045)
1 =PTNO1 (pattern 1)

to
30 = PTN30 (pattern 30)
*Set before reading/writing of
pattern information.
*Written pattern number is
stored until tuning off the
power of instrument.
*Reading/writing of pattern
number of this reference is
dedicated data for
reading/writing program
pattern information by
communications. When
read/write pattern number
during program operation,
use reference 49066/30126.

49004

03
06
16

===

[Program pattern

for R/W]
Step No.

0to 19
(0to 19)

(Step 0)

Setting for Reading/Writing of
program pattern (reference
49005 to 49045)
1 = STPOO (pattern 0)

to
19 = STP19 (pattern 19)
*Set before reading/writing of
pattern information.
*Written step number is
stored until tuning off the
power of instrument.
*Reading/writing of step
number of this reference is
dedicated data for
reading/writing program
pattern information by
communications. When
read/write step number during
program operation, use
reference 49066/30126.

49005

03
06
16

==

[Program pattern]
Step repeat

0 to 99, FFh
(0 to 99, FFh)

FFh
(Blank
display)

0 = Repeat starting step

1 to 99 = Repeat ending step
FFh = Blank display
(Excepting start/end step)
*Read/write after writing
reference 49003 and 49004.
*Writing is not possible when
reference 49004 is step 0 or
after the final step.

49006

03
06
16

==z

[Program pattern]

Within the range
of SV limit
(Within the range
of SV limit)

0.0

-Decimal point position = SV
decimal point

*Read/write after writing
reference 49003 and 49004.
*Writing is not possible when
reference 49004 is after the
final step.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Setting range

Rﬁ;?;igie CFtr)\jc?e R/W| Dataname |(Communication| Initial value Remarks
range)
- Setting of HHH of HHH:LL
-Unit = Every time unit
*Read/write after writing
03 | R [Program pattern] 0 reference 49003 and 49004.
Time 000 to 999 *Writing is not possible when
49007 | 06 | W ‘Hours’ or (0 to 999) (Hours or \reference 49004 is step 0 or
16 | W ‘Minutes' minutes)  |after the next step of the final
step (= final step + 1).
*When write to the next step
of the final step, step is added
to end of the pattern.
- Setting of LL of HHH:LL
-Unit = Every time unit
*Read/write after writing
03 | R [Program pattern] 0 reference 49003 and 49004.
Time 00 to 59 ) *Writing is not possible when
49008 | 06 | W I i tes’ or (0 to 59) (Minutes or |reference 49004 is step 0 or
16 | W ‘Seconds' seconds) |after the next step of the final
step (= final step + 1).
*When write to the next step
of the final step, step is added
to end of the pattern.
0 = No.0 (continue of the prior
step number)
o | r [STEP1] 1to8=No.1t0 8
49010 06 | W [Program pattern] Oto8 1(No.1)  |*Read/write after writing
16 | W SV No. (0to8)  |[From STEPZ2]|reference 49003 and 49004.
0 (No.0)  |*Writing is not possible when
reference 49004 is step 0 or
after the final step.
[Program pattern] 0 = OFF (All OFF)
Time Signal No. 1to 8 =No.1to No.8
49020 “TS1” 21 to 13 = No.1R to No.8R
49021 “TS2’ repea
49022 | o3 | % “TS3" 0to 20 0 20 = ON (ALL ON)
28832 16 | W $§‘51' (0 to 20) (OFF) *Read/write after writing
— reference 49003 and 49004.
49025 “TSG,, *Writing is not possible when
49026 “TS7,, reference 49004 is step 0 or
49027 TS8 after the final step.
[Program pattern] 0 0 = No setting step
Existing step (No setting |to
count step) 19 = Setting step number 19
End step No. (Step 0) |0 =STPOO (Step 0)
0to 19 to
49040 1 03| R (0to 19) 19 = STP19 (Step 19)

*No writing

*Read/write after writing
reference 49003.

*Step No. setting of reference
49004 is not necessary.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Setting range

Rﬁ;?;igie CFtr)\jc?e R/W| Dataname |(Communication| Initial value Remarks
range)
-Decimal point position = SV
Range of decimal point
10041 | on |\ |[Program patter]| Measurement 0 *Read/write after writing
Start SV ge
reference 49003.
16 | W Range of liner . ;
scale Setting of step No. of
reference 49004 is not
necessary.
0 = Non pattern link
1 = Link to pattern 1
19 = Link to pattern 19
03 | R |[Program pattern] 0to 19 0
49043 06 | W | Link destination (Oto 19) (Non link) *Read/write after writing
16 | W pattern No. reference 49003.
*Setting of step No. of
reference 49004 is not
necessary.
0= H:M (Hours:Minutes)
03 | R 0/1 0 1= M:S(Minutes:Seconds)
49048 06 | W Time unit (0/1) (H:M) * When program operation is
16 | W ’ other than during RESET,
writing is not possible.
03 | r Within the range *When no transmission signal
. of SV limit output and communication
49049 06 | W SV during reset (Within the range 0 function is other than TRANS,
16 | W
of SV limit) writing is not possible.
03 | R
49055 06 | W | Pattern repeat 00 9999 0 times
16 | w (0 to 9999)
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[Supplemental remarks] Procedure of reading/writing to step information of program pattern
1) Example of procedure reading SV, time, and SV No. of step 1 of pattern No.1.

[Procedure 1] Register pattern No. and step No. of step is performed reading.

Setting
* Pattern No. = Pattern1
- Step No. = Step 1 (Example of command = 0110232A000204000100016CF9)
IMaster = Command Setting contents
nstrument
Slave address 01H Set the instrument number (MODE 8 of sending command to KP.)
Function cord 10H Set the function cord 16 (= 10H) for writing multiple analog setting values.
_Starting number(H) | ~ 23H | Specify starting number (beginning number) of reference is written
Ending number (L) 2AH continuous.
(Set the reference number 49003(=49003-40001=9002=232AH))
Quantity(H) | 00H | Settwo (=02H), which is the number from reference number 49003 (pattern
Quantity (L) 02H No.) to 49004 (step No).
Data number 04H 4 byte (04H) = 2 x 2 byte data
PatternNo. (H) | 00H | [Reference number 49003] Set the pattern No. of program pattern is written.
Pattern No. (L) 01H When write to pattern 1, set 01 (0001H)
StepNo.(H) | 00H | [Reference number 49004] Set the step No. of program pattern is written.
Step No. (L) 01H When write to pattern 1, set 01 (0001H)
CRC(L) | 6CH | Set the cord for error check.
CRC(H) FOH (When it is MODBUS_RTU protocol, set the error check value of CRC-16.)

[Procedure 2] Notify parameter type of step information is performed reading (master — instrument).

Specify the reading of

- SV
- Time
- SV No. (Example of command = 0103232D00051E44)
lMaster - Command Setting contents
nstrument
Slave address 01H Set the instrument number (MODE 8 of sending command to KP.)
Function cord 03H Set the function cord 03 (= 03H) for reading analog setting values.
_Starting number(H) | 23H | Specify starting number (beginning number) of reference is written
Ending number (L) | 2DH | Sontinuous.
(Set the reference number 49006(=49006-40001=9005=232DH))
Quantity(H) | 00H | Set five (=05H), which is the number from reference number 49006 (SV) to
Quantity (L) 05H 49010 (SV No).
CRC(L) | 1EH | Setthe cord for error check.
CRC(H) 44H (When itis MODBUS_RTU protocol, set the error check value of CRC-16.)

*When perform reading again to same pattern No. and step No., skip procedure 1.
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[Procedure 3] Acquire the parameter is performed reading (instrument — master).
(The following is an example of command response from instrument to master after procedure 2 when SV,

time, SV No. of pattern 1 and step 1 are following setting.)

Acquiring
-SV=111.1
= Time = 22:33 (H:M)
- SV No. = No.4 (Example of command = 01030A045700160021000000047555)
IMaster = Command Setting contents
nstrument
Slave address 01H Set the instrument number (MODE 8 of sending command to KP.)
Function cord 03H Set the function cord 03 (= 03H) for reading analog setting values.
Number of data 0AH 10 byte (0AH) = 5x2 byte data
SVH) | 04H | [Reference number 49006] Acquire SV value.
SV(L) 57H 0457H — (Decimal notation) — 1111 — (SV decimal point=1) — 111.1
Time, hours or 00H
minutes(H) | "7 [Reference number 49007] Acquire high order (HHH: ) of time.
Time, hours or 0016H — (Decimal notation) — 22
. 16H
minutes (L)
Time, minutes or 00H
seconds(H) | T [Reference number 49007] Acquire low order ( : LL) of time.
Time, minutes or 0021H — (Decimal notation) — 33
21H
seconds (L)
[NotUse] | 00H | [Reference number 49009] is not in use reference number.
[Not Use] O0H Erase the stored data for dummy data (indefinite).
SVNo.(H) | 00H | [Reference number 49010] Acquire SV No..
SV No.(L) 04H 04H — (Decimal notation) — 4
CRC(L) | 75H | Setthe cord for error check.
CRC(H) 55H (When itis MODBUS_RTU protocol, set the error check value of CRC-16.)
Caution

When perform reading of program pattern (step) information, performed reading of each
parameter after registration (writing) of corresponding pattern No. and step No. of reference
49003/49004.
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2) Example of procedure of setting (writing) SV, time, and SV No. to step 1 of pattern No.1.

[Procedure 1] Register pattern No. and step No. of step which is written.

Setting - Pattern No. = Pattern

- Step No. = Step 1

(Example of command = 0110232A000204000100016CF9)

BB = Command Setting contents

Instrument
Slave address 01H Set the instrument number (MODE 8 of sending command to KP.)
Function cord 10H Set the function cord 16 (= 10H) for writing multiple analog setting values.

Specify starting number (beginning number) of reference is written
continuous.
(Set the reference number 49003(=49003-40001=9002=232AH))

Quantity(H) | 00H | Settwo (=02H), which is the number from reference number 49003 (pattern
Quantity (L) 02H No.) to 49004 (step No).

Data number 04H 4 byte (04H) = 2 x 2 byte data

PatternNo. (H) | 00H | [Reference number 49003] Set the pattern No. of program pattern is written.
Pattern No. (L) 01H When write to pattern 1, set 01 (0001H)
StepNo.(H) | 00H |[Reference number 49004] Set the step No. of program pattern is written.
Step No. (L) 01H When write to pattern 1, set 01 (0001H)

CRC(L) | 6CH | Set the cord for error check.

CRC(H) FOH (When it is MODBUS_RTU protocol, set the error check value of CRC-16.)

[Procedure 2] Notify step information is performed writing.

Setting - SV =123.4
- Time = 76:54 (H:M)

- SV No. =No. 2 (Example of command = 0110232D00050A04D2004C0036000000024EBD)

MERIET = Command Setting contents

Instrument
Slave address 01H Set the instrument number (MODE 8 of sending command to KP.)
Function cord 10H Set the function cord 16 (= 10H) for writing multiple analog setting values.

Specify starting number (beginning number) of reference is written
continuous.
(Set the reference number 49006(=49006-40001=9005=232DH))

Quantity(H) | 00H___ | Set five (=05H), which is the number from reference number 49006 (SV) to

Quantity (L) 05H 49010 (PID No).

Data number 0AH 10 byte (0AH) = 5 x 2 byte data

SV(H) | 04H___ | [Reference number 49006] Acquire SV value.

sV(L) D2H Setting of SV=123.4 — (Eliminate decimal point) — 1234 — (Hexadecimal
notation) — 04D2H

Time, hours or 00H

minutes(H) | "7 [Reference number 49007] Acquire high order (HHH: ) of time.

Time, hours or ACH Setting of 76 hours of 76:54 — (Hexadecimal notation) — 004CH

minutes (L)

Time, minutes or

_:_s_e_c_:p_ng_s__(_I-_l)_______________0_(_J_|—_|____ [Reference number 49007] Acquire low order ( : LL) of time.

Time, minutes or 36H Setting of 54 minutes of 76:54 — (Hexadecimal notation) — 0036H
seconds (L)

[NotUse] | 00H | [[Reference number 49009] is not in use reference number.

[Not Use] 00H Set 0000H

SVNo.H) | 00H | [Reference number 49010] Acquire SV No..

SV No.(L) 02H Setting of SV No.2 — (Hexadecimal notation) — 0002H

CRCWL) | 4EH | Set the cord for error check.

CRC(H) BDH (When it is MODBUS_RTU protocol, set the error check value of CRC-16.)

*When perform Writing again to same pattern No. and step No., skip procedure 1.

Caution

When perform writing of program pattern (step) information, performed writing of each parameter

after registration (writing) of corresponding pattern No. and step No. of reference 49003/49004.
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@ Program pattern setting/editing

FNC code...... Application function code, R/W...... R: READ, W: WRITE

FNC
Code

Reference

R/W
number

Data name

Setting range
(Communication
range)

Initial value

Remarks

03
06
16

[Execution]

49056 Y,

==z

Within the range
of SV limit

(Within the range

of SV limit)

0.0

[MODEQ] Reading/writing of
execution SV

-Decimal point position = SV decimal
point

[Execution]
Time
‘Hours’ or
‘Minutes’

03
06
16

49057

000 to 999
(0 to 999)

000
(Hours or
minutes)

[MODEQ] Reading/writing of time
- Setting of HHH of HHH:LL
-Unit = Every time unit

[Execution]
Time
‘Minutes’ or
‘Seconds’

03
06
16

49058

= -

00 to 59
(0 to 59)

00
(Minutes or
seconds)

[MODEQ] Reading/writing of time
-Setting of LL of HHH:LL
-Unit = Every time unit

03
06
16

[Upper
display]
Pattern No.

49066

==z

1to 30
(1to 30)

1
(Pattern 1)

Reading /writing of pattern No. is
performed program operation.

1=PTNO1 (Pattern 1)
to
30 = PTN19 (pattern 30)

*Writing is not possible in the
following cases

*When pattern selection system is
other than COM in the case of 'with
pattern selection input option'.

[Operation
screen]
Program
operation

03
06
16

49067

===

[READ]
1/2/3/4/5/6
(1/2/3/4/5/6)

[WRITE]
1/2/4/6
(1/2/4/6)

(RESET)

[READ] (FNC_03)

1= RESET (Reset of program
operation)

2= RUN Run of program operation)
3= FAST (Fast-forward of program
operation)

4= STOP (Stop of program
operation)

5= END (End of program operation)
6= ADV (Advance of step)

[WRITE] (FNC_06, FNC_16)
1= RESET(Reset of program
operation)

2= RUN (Run of program
operation)

4= STOP (Stop of program
operation)

6= ADV (Advance of step)

*When program drive system

(reference 49516) is other than

MASTER COM/FREE, writing is not

possible.

*When program operation is in

RESET, writing of ADV/STOP is not

possible.

*When program operation is in END,
writing of RUN/STOP/ADV is not
possible.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference
number

FNC
Code

R/W

Data name

Setting range
(Communication
range)

Initial value

Remarks

49093

03
06
16

==z

[Pattern/step
editing]
Pattern copy

[READ]
0/1/2/3/4/5
(0/1/2/3/4/5)

[WRITE]
0102h to 1E1Dh
(0102h to 1E1Dh)

Reading of [pattern/step] status
[READ] (FNC_03)

0= No edition

1=Add step

2= Delete step

3= Pattern copy

4= Pattern clear (1 pattern)

5= Clear all patterns

Pattern copy

[WRITE] (FNC_06, FNC_16)
1= PTN1 (pattern 1)

to

30= PTN30 (pattern 30)

-High order 8 bits = Copy source
pattern No.

-Low order 8 bits = Copy source
pattern No.

High order 8 bit Low order 8 bit
Copy source Copy destination
pattern No. pattern No.

15 8 7 0

*When copy source pattern is not set
(step number in existence (reference
49040) is 0 step), writing (pattern
copy) is not possible.

*When copy destination pattern is not
erased (step number in existence
(reference 49040) is other than 0
step). Writing (pattern copy) is not
possible.

— After clear in copy destination
pattern (reference 49094), perform
pattern copy.

*When copy destination pattern No.
and copy source pattern No. is same,
writing (pattern copy) is not possible.
*Continuous writing is not performed
from reference 49093 to 49096 by
FNC16 (function cord).

49094

03
06
16

==

[Pattern/step
editing]
Pattern clear

[READ]
0/1/2/3/4/5
(0/1/2/3/4/5)

[WRITE]
0to 30
(0 to 30)

Reading of [pattern/step] status
[READ] (FNC_03)

0= No edition

1= Add step

2= Delete step

3= Copy pattern

4= Clear pattern (1 pattern)

5= Clear all patterns

Pattern clear

[WRITE] (FNC_06, FNC_16)

0= Clear all pattern (All pattern
information is initialized.

1= PTN1 (Pattern 1 is initialized)

to

30= PTN30 (Pattern 30 is initialized)

*Caution: When write [0], all

pattern information is initialized.

*When program operation (reference
49067) is other than RESET, writing
is not possible.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

FNC
Code

Reference

R/W
number

Data name

Setting range
(Communication
range)

Initial value

Remarks

03
06
16

[Pattern/step
editing]
Add step

49095

==z

[READ]
0/1/2/3/4/5
(0/1/2/3/4/5)

[WRITE]
0101h to 1312h
(0101h to 1312h)

Reading of [pattern/step] status
[READ] (FNC_03)

0= No edition

1=Add step

2= Delete step

3= Pattern copy

4= Pattern clear (1 pattern)

5= Clear all patterns

Step adding

[WRITE] (FNC_06, FNC_16)
-High order 8 bits = Pattern No.
1= PTN1 (pattern 1)

to

19= PTN19 (pattern 19)

-Low order 8 bits = Step No.
1= STP1 (step1)

to

18= STP18 (step18)

High order 8 bit Low order 8 bit
| Pattern No. | Step No. |

15 87 0

*When program operation (reference
49067) is other than RESET, writing is
not possible.

*When step number in existence

(reference 49040) is other than 19

step, writing (add step) is not
possible.

*When step number is exceed the
step number in existence (reference
49040), writing (add step) is not
possible.

[Supplemental remarks]

The following is the example of adding new step between step 4 and step 5 of pattern 10.

<Command of step adding>

Issue of command of FNC code = 0.6, reference No. = 49095, setting data = 0A04h (OAh — pattern No. =

pattern 10, 04h — step No. = step 4).

* Example of command [MODBUS_RTU, slave address (instrument number) = 01] ...... 010623860A0464C4
. ADD STEP!
<Before step adding>
Pattern 10 - —
Step 0 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
SV=0.0 SV=100 |[SV=20.0 |SV=30.0 |[SV=40.0 SV=500 [SV=600 |[SV=70.0
TIME =1:01 |TIME =2:02 |TIME =3:03 |TIME =4:04 TIME =5:05 |TIME =6:06 |TIME =7:07
SV No. = SV No. = SV No. = SV No. = SV No. = SV No. = SV No. =
No.1 No.2 No.3 No.4 No.5 No.6 No.7
) Copy of setting contents i
<After step adding>
Pattern 10 m .
Step 0 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8
SV=0.0 SV=100 |[SV=200 |[SV=30.0 |[SV=40.0 |SV=40.0 |SV=50.0 |SV=60.0 [SV=70.0
TIME =1:01 |TIME =2:02 |TIME =3:03 |TIME = 4:04 |TIME = 4:04 |TIME = 5:05 |TIME =6:06 |TIME =7:07
SV No. = SV No. = No. |SV No. = SV No. = SV No. = SV No. = SV No. = SV No. =
No.1 2 No.3 No.4 No.4 No.5 No.6 No.7

Content of step adding operation:

1) Setting content of step 5 to step 7 is moved step 6 to step 8.
2) Add same content of step 4 to step 5.
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FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference

number

FNC

Code R

Data name

Setting range
(Communication
range)

Initial value

Remarks

49096

03
06
16

==z

[Pattern/step
editing]
Delete step

[READ]
0/1/2/3/4/5
(0/1/2/3/4/5)

[WRITE]

0101h to 1313h
(0101h to 1313h)

Reading of [pattern/step] status
[READ] (FNC_03)

0= No edition

1=Add step

2= Delete step

3= Pattern copy

4= Pattern clear (1 pattern)

5= Clear all patterns

Step deleting

[WRITE] (FNC_06, FNC_16)
-High order 8 bits = Pattern No.
1= PTN1 (pattern 1)

to

19= PTN19 (pattern 19)

-Low order 8 bits = Step No.
1= STP1 (step1)

to

18= STP19 (step19)

High order 8 bit Low order 8 bit
| Pattern No. | Step No. |

15 87 0

*When program operation (reference

49067) is other than RESET, writing is
not possible.

*When step number in existence
(reference 49040) is 0, writing (delete

step) is not possible.

*When step number is exceed the
step number in existence (reference
49040), writing (delete step) is not
possible

[Supplemental remarks] The following is the example of deleting step 3 of pattern 10.

<Command of step deleting>
Issue of command of FNC code = 0.6, reference No. = 49096, setting data = 0A03h (OAh — pattern No. =
pattern 10, 03h — step No. = step 3).

* Example of command [MODBUS_RTU, slave address (instrument number) = 01] ...... 010623870A0374C6
Bof ten deleti DELETE STEP!
<Before step deleting>
Patten 10 { }
Step 0 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
SV=0.0 SV=10.0 |[SV=20.0 |SV=30.0 |SV=40.0 ([SV=50.0 |[SV=60.0 |[SV=70.0
TIME = 1:01 |TIME =2:02 |TIME =3:03 |TIME = 4:04 |TIME =5:05 |TIME =6:06 |TIME =7:07
SV No. = SV No. = SV No. = SV No. = SV No. = SV No. = SV No. =
No.1 No.2 No.3 No.4 No.5 No.6 No.7
<After step deleting>
Pattern 10
Step 0 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
SV=0.0 SV=10.0 |[SV=20.0 ([SV=40.0 ([SV=50.0 |[SV=60.0 [SV=70.0
TIME = 1:01 |TIME =2:02 |TIME =4:04 |TIME =5:05 |TIME =6:06 |TIME =7:07
SV No. = SV No. = SV No. = SV No. = SV No. = SV No. =
No.1 No.2 No.4 No.5 No.6 No.7

Content of step deleting operation:
1) Delete setting content of step 3.
2) Setting content of step 4 to step 7 is moved step 4 to step 6.
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Operation status information

FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference
number

FNC
Code

R/W

Data name

Setting range

(Communication

range)

Initial value

Remarks

49501

03
06
16

==z

Setting
screen mode
lock
(bit support)

0000h to 0967h

(0000h to 0967h)

0000h
(Normal
display)

[READ] (FNC_03)

0= Normal display

1= Lock (lock status) or NoDisp
(screen non display)

[WRITE] (FNC_06, FNC_16)
0= Normal display
1= Lock (lock status)

* READ/WRITE after relating bit 0 to
11 of 16 bits data to mode 0 to 11.
*Reading is indefinite and writing is no
effect to unallocated bit (mode) or
unshown mode.

Low order 8 bit

mode | mode

6|5
bit7 6 5

High order 8 bit

mode

mode
2 (1
2

mode

11 8
bit 15 1" 8

49516

03
06
16

==

Program
drive system

0/1/2/3/4
(0/1/2/3/4)

0
(MASTER
KEY)

0=MASTER KEY (front key)
1=MASTER EXT (external input)
2=SLAVE EXT (synchronous
method external input)
3=MASTER COM (communication)
4=FREE (front key/external
input/communication)

*Writing is possible in case of 'with
external signal input'

49517

03
06
16

==z

Select
pattern
system

0/1/2/3
(0/1/2/3)

(KEY)

0=KEY (font key)

1=EXT (external input)

2=COM (communication)

3=FREE (front key/external
input/communication)

*Writing is possible only in case of
'with external signal input'

49533

03
06
16

===

Key lock of
driving
operation

0/
(0/1)

0
(UNLOCK)

0= UNLOCK (lock release)
1= LOCK (lock)

49534

03
06
16

==

Time display
system

0/1/2/3
(0/1/2/3)

(PASS
STEP)

0= PASS STEP (step elapsed time)
1= PASS PATTERN pattern
elapsed time)

2= REMAIN STEP (step remaining
time)

3= REMAIN PATTERN (pattern
remaining time)
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8-7-2. Analog input data (READ only)

Real data, parameter information

FNC code...... Application function code, R/W...... R: READ, W: WRITE

S F e R/W Data name Detailed explanation
number |code
[Upper display] SV value (SV during program operation)
30103 04 | R SV -Decimal point position = PV decimal point
(Setting value) P P P
[Execution] [MODEQ] SV in execution
30109 04 | R SV -Decimal point position = PV decimal point
[Upper display]
30126 04 | R PTN Pattern No. during selection (1 to 30 = pattern 1 to 30)
(Pattern No. in selection)
[Upper display]
30127 04 | R STP Step No. during execution (0 to 19 = step 1 to 19)
(Step No. in execution)
‘Hours’ or ‘Minutes’ of program pattern
elapsed/remaining time
[Time display screen] 000 to 999 = 0 to 999 ‘Days’ or ‘Hours’ or ‘Minutes’
30128 04 | R Patten progress time F_FFFh = Time display digit over (over the 999:23 [D:H]
‘Hours’ or ‘Minutes’ display)
- Unit = Every time unit (reference 30131) of time display
screen
‘Minutes’ or ‘Seconds’ of program pattern
elapsed/remaining time
ime disol 00 to 23 = 0 to 23 ‘Hours’
[Time display scrgen] 00 to 59 = 0 to 59 ‘Minutes’ or ‘Seconds’
30129 | 04 | R Patten progress ime | FFFFR = Time display digit over (over the 999:23 [D:H]
‘Minutes’ or ‘Seconds’ display)
-Unit = Every time unit(reference 30131) of time display
screen
[MODEZ2] Time display system
e disol 0= PASS STEP (Step elapsed time)
30130 | 04 | R rTr_ume d.'Splay Sc“fe”] 1= PASS PATTERN (Pattern elapsed time)
Ime dispiay systém  15= REMAIN STEP (Step remaining time)
3= REMAIN PATTERN (Pattern remaining time)
i . Time unit of time display screen
[Time display screen] 0= D:H (Day : HoursF)) y
30131 04 | R Time unit of time display 1= H;M (Hour.s - Minutes)
screen 2= M:S (Minutes : Seconds)
0= Normal display or NoDisp (screen non display)
1= Lock (lock status)
* READ after relating bit O to 11 of 16bits data to mode 0
to 11.
*Reading is indefinite value to unallocated bit (mode) or
S ! unshown mode.
etting screen
30141 1 04 1 R | Mode screen, lock status  |Low order 8 bit
m%;:le m02de m01de mcaie
bit 7 5 2 1 0
High order 8 bit
mode mode
11 8
bit 15 11 8
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FNC code......

Application function code, R/W...... R: READ, W: WRITE

Reference
number

FNC
code

R/W

Data name

Detailed explanation

30143

04

Abnormality status

0= No error
1= Error activation (activating scale correction error)

30144

04

Time signal status

0= Time signal OFF (extinction [TS1] or [TS2] or .....
or [TS8])

1= Time signal ON (lighting [TS1] or [TS2] or ..... or
[TS8])

* READ after relating bit O to 7 of 16 bits data to time
signal 1 to 8.

Low order 8 bits

TS8|TS7|TS6|TS5|TS4(TS3|TS2|TS1

btr 6 5 4 3 2 1 0

8-7-3. Digital input data (READ only)

System abnormality status

FNC code...... Application function code, R/W...... R: READ, W: WRITE

Reference | FNC RIW Data name Detailed explanation
number |code
. 0= Normal
10005 02| R System abnormality 1= Correction data abnormality activation
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[ 8-8. MODBUS protocol support reference table ]

Analog setting value (40001 to 49999)
Setup parameter 1 Setup parameter 2 1 type parameter Exe:::g;;cp:;??n?;t::sand
No. Contents No. Contents No. Contents No. Contents
40001 40051 40101 40151 2¥(Semngvame)
40002 40052 | SV scale, ZERO 40102 40152
40003 40053 | SV scale, SPAN 40103 40153
40004 40054 40104 40154
40005 40055 40105 40155
40006 40056 40106 40156
40007 40057 40107 40157
40008 | SV decimal point 40058 40108 40158
position
40009 ﬁXJange'Lower 40059 40109 40159
40010 | SV.range FHigher 1 49060 40110 40160
40011 40061 40111 40161
40012 40062 40112 40162
40013 40063 40113 40163
40014 40064 40114 40164
40015 40065 40115 40165
40016 40066 40116 40166
40017 40067 40117 40167
40018 40068 40118 40168
40019 40069 40119 40169
40020 | SV decimal pointfor | 7, 40120 40170
display
40021 40071 40121 40171
40022 40072 40122 40172
40023 40073 40123 40173
40024 40074 40124 40174
40025 40075 40125 40175
40026 40076 40126 40176
40027 40077 40127 40177
40028 40078 40128 40178
40029 40079 40129 40179
40030 40080 40130 40180
40031 40081 40131 40181
40032 40082 40132 40182
40033 40083 40133 40183
40034 40084 40134 40184
40035 40085 40135 40185
40036 40086 40136 40186
40037 40087 40137 40187
40038 40088 40138 40188
40039 40089 40139 40189
40040 40090 40140 40190
40041 40091 40141 40191
Operation at the
40042 40092 | time of starting the 40142 40192
power supply

40043 40093 40143 40193
40044 40094 40144 40194
40045 40095 40145 40195
40046 40096 40146 40196
40047 40097 40147 | SV correction 40197
40048 40098 40148 40198
40049 40099 40149 40199
40050 40100 40150 40200
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Analog setting value (40001 to 49999)

8 type parameter No.1

8 type parameter No.2

8 type parameter No.3

8 type parameter No.4

No. Contents No. Contents No. Contents No. Contents

40201 40251 40301 40351

40202 40252 40302 40352

40203 40253 40303 40353

40204 40254 40304 40354

40205 40255 40305 40355

40206 40256 40306 40356

40207 40257 40307 40357

40208 40258 40308 40358

40209 40259 40309 40359

40210 40260 40310 40360

40211 40261 40311 40361

40212 40262 40312 40362

40213 40263 40313 40363

40214 40264 40314 40364

40215 40265 40315 40365

40216 40266 40316 40366

40217 40267 40317 40367

40218 40268 40318 40368

40219 40269 40319 40369

40220 40270 40320 40370

20221 Time signal_ ON, 20271 Time signal_ ON, 20321 Time signal_ ON, 40371 Time signal_ ON,
Hours or minutes Hours or minutes Hours or minutes Hours or minutes

40222 Time signal ON, 40272 Time signal ON, 40322 Time signal ON, 40372 Time signal ON,
Minutes or seconds Minutes or seconds Minutes or seconds Minutes or seconds

40223 Time signall OFF, 40273 Time signall OFF, 40323 Time signall OFF, 40373 Time signall OFF,
Hours or minutes Hours or minutes Hours or minutes Hours or minutes

40224 Ti_me signal OFF, 20274 Ti_me signal OFF, 40324 Ti_me signal OFF, 40374 Ti_me signal OFF,
Minutes or seconds Minutes or seconds Minutes or seconds Minutes or seconds

40225 40275 40325 40375

40226 40276 40326 40376

40227 40277 40327 40377

40228 40278 40328 40378

40229 40279 40329 40379

40230 40280 40330 40380

40231 40281 40331 40381

40232 40282 40332 40382

40233 40283 40333 40383

40234 40284 40334 40384

40235 40285 40335 40385

40236 40286 40336 40386

40237 40287 40337 40387

40238 40288 40338 40388

40239 40289 40339 40389

40240 40290 40340 40390

40241 40291 40341 40391

40242 40292 40342 40392

40243 40293 40343 40393

40244 40294 40344 40394

40245 40295 40345 40395

40246 40296 40346 40396

40247 40297 40347 40397

40248 40298 40348 40398

40249 40299 40349 40399

40250 40300 40350 40400
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Analog setting value (40001 to 49999)

8 types parameter No. 5

8 types parameter No. 6

8 types parameter No. 7

8 types parameter No. 8

No. Contents No. Contents No. Contents No. Contents

40401 40451 40501 40551

40402 40452 40502 40552

40403 40453 40503 40553

40404 40454 40504 40554

40405 40455 40505 40555

40406 40456 40506 40556

40407 40457 40507 40557

40408 40458 40508 40558

40409 40459 40509 40559

40410 40460 40510 40560

40411 40461 40511 40561

40412 40462 40512 40562

40413 40463 40513 40563

40414 40464 40514 40564

40415 40465 40515 40565

40416 40466 40516 40566

40417 40467 40517 40567

40418 40468 40518 40568

40419 40469 40519 40569

40420 40470 40520 40570

20421 Time signal_ ON, 20471 Time signal_ ON, 20521 Time signal_ ON, 40571 Time signal_ ON,
Hours or minutes Hours or minutes Hours or minutes Hours or minutes

40422 Time signal ON, 40472 Time signal ON, 40522 Time signal ON, 40572 Time signal ON,
Minutes or seconds Minutes or seconds Minutes or seconds Minutes or seconds

40423 Time signall OFF, 40473 Time signall OFF, 40523 Time signall OFF, 40573 Time signall OFF,
Hours or minutes Hours or minutes Hours or minutes Hours or minutes

40424 Ti_me signal OFF, 40474 Ti_me signal OFF, 40524 Ti_me signal OFF, 40574 Ti_me signal OFF,
Minutes or seconds Minutes or seconds Minutes or seconds Minutes or seconds

40425 40475 40525 40575

40426 40476 40526 40576

40427 40477 40527 40577

40428 40478 40528 40578

40429 40479 40529 40579

40430 40480 40530 40580

40431 40481 40531 40581

40432 40482 40532 40582

40433 40483 40533 40583

40434 40484 40534 40584

40435 40485 40535 40585

40436 40486 40536 40586

40437 40487 40537 40587

40438 40488 40538 40588

40439 40489 40539 40589

40440 40490 40540 40590

40441 40491 40541 40591

40442 40492 40542 40592

40443 40493 40543 40593

40444 40494 40544 40594

40445 40495 40545 40595

40446 40496 40546 40596

40447 40497 40547 40597

40448 40498 40548 40598

40449 40499 40549 40599

40450 40500 40550 40600

_55_




Analog setting value (40001 to 49999)

System setting

Program pattern information

No. Contents No. Contents No. Contents No. Contents
40601 40701 48001 | Display back light 49001
40602 40702 48002 | Display contrast 49002
40603 40703 48003 | Key backlight 49003 E?\}\tﬁm No. [for pattern
40604 40704 48004 49004 |Step No. [for pattern R/W]
40605 40705 48005 49005 | Step repeat
40606 40706 48006 49006 | SV
40607 40707 48007 49007 Time, hours or minutes
40608 40708 48008 49008 | I'me, minutes or
seconds
40609 40709 48009 49009
40610 40710 48010 49010 | SV No.
40611 40711 48011 49011
40612 40712 48012 | BXtemalsignalallocation, | 4,15
Terminal No.12
40613 40713 48013 | BXtemalsignalallocation, | 4414
Terminal No.13
40614 40714 48014 | BXtemalsignalaliocaton, | 441,
Terminal No.14
40615 40715 48015 | BXtemalsignalaliocation, | 45115
Terminal No.15
40616 40716 48016 | BXtemalsignalallocation, | g, 16
Terminal No.16
40617 40717 48017 | BXtemalsignalaliocation, | 4417
Terminal No.17
40618 40718 48018 49018
40619 40719 48019 | BXtemalsignalaliocation, | 4,19
Terminal No.19
40620 40720 48020 | BXtemalsignalaliocation, | 44056 | Time signal 1 No.
Terminal No.20
40621 40721 4g021 | Bxtemalsignalaliocation, | 4q051 | Time signal 2 No.
Terminal No.21
40622 40722 48022 | EXtemalsignalaliocation, | 4q055 | Timg signal 3 No.
Terminal No.22
40623 40723 48023 | EXtemalsignalallocation, | yq053 | Time signal 4 No.
Terminal No.23
40624 40724 48024 | Bxtemalsignalaliocation, | q054 | Time signal 5 No.
Terminal No.24
40625 40725 48025 49025 | Time signal 6 No.
40626 40726 48026 | EXtemalsignalallocation, | yq056 | Time signal 7 No.
Terminal No.26
40627 40727 48027 | Bxtemalsignalaliocation, | 44057 | Time signal 8 No.
Terminal No.27
40628 40728 48028 | BXtemalsignalaliocation, | 4554
Terminal No.28
40629 40729 48029 | EXtemalsignalallocation, | g5
Terminal No.29
40630 40730 48030 | BXtemalsignalaliocation, | g3
Terminal No.30
40631 40731 48031 | BXtemalsignalaliocation, |44
Terminal No.31
40632 40732 48032 | BXtemalsignalaliocation, | g5,
Terminal No.32
40633 40733 48033 | EXtemalsignalallocation, | 34
Terminal No.33
40634 40734 48034 49034
40635 40735 48035 49035
40636 40736 48036 49036
40637 40737 48037 49037
40638 40738 48038 49038
40639 40739 48039 49039
40640 40740 48040 49040 fé‘)'s“”g set step count
40641 40741 48041 49041 | StartSV
40642 40742 48042 49042
40643 40743 48043 49043 | Link destination pattem No.
40644 40744 48044 49044
40645 40745 48045 49045
40646 40746 48046 49046
40647 40747 48047 49047
40648 40748 48048 49048 | Time unit
40649 40749 48049 49049 | SV during reset
40650 40750 48050 49050
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Analog setting value (40001 to 49999)

Analog input data (30001 to 39999)

Program pattern setting/editing

Operation status information

Real data & parameter

No. Contents No. Contents No. Contents No. Contents
49051 49501 f)it'”g screen mode | 3454 30101
49052 49502 30002 30102
49053 49503 30003 30103 | SV (setting value)
49054 49504 30004 30104
49055 | Pattern repeat 49505 30005 30105
49056 | Executing SV 49506 30006 30106
49057 | Executinglime, 1 o507 30007 30107
Hours’ or ‘Minutes
49058 | Executingtime, 1} 4q508 30008 30108
Minutes’ or ‘Second
49059 49509 30009 30109 | Executing SV
49060 49510 30010 30110
49061 49511 30011 30111
49062 49512 30012 30112
49063 49513 30013 30113
49064 49514 30014 30114
49065 49515 30015 30115
49066 | Pattern No. 49516 | Frogram drive 30016 30116
system
49067 | Program operation | 49517 | Select pattern 30017 30117
system
49068 49518 30018 30118
49069 49519 30019 30119
49070 49520 30020 30120
49071 49521 30021 30121
49072 49522 30022 30122
49073 49523 30023 30123
49074 49524 30024 30124
49075 49525 30025 30125
49076 49526 30026 30126 | PN (Pattern No. in
selection)
49077 49527 30027 30127 | STP (Step No.in
execution)
49078 49528 30028 30128 | Progresstime, =~
Hours’ or ‘Minutes
Progress time,
49079 49529 30029 30129 | ‘Minutes’ or
‘Seconds’
49080 49530 30030 30130 | Time display system
49081 49531 30031 30131 | lime display screen
time unit
49082 49532 30032 30132
49083 49533 | Keylockofdriving | 55434 30133
operation
49084 49534 Time display system 30034 30134
49085 49535 30035 30135
49086 49536 30036 30136
49087 49537 30037 30137
49088 49538 30038 30138
49089 49539 30039 30139
49090 49540 30040 30140
49091 49541 30041 30141 | Mode screen, lock
status
49092 49542 30042 30142
49093 | Pattern copy 49543 30043 30143 | Abnormality status
49094 | Pattern clear 49544 30044 30144 | Time signal status
49095 | Add step 49545 30045 30145
49096 | Delete step 49546 30046 30146
49097 49547 30047 30147
49098 49548 30048 30148
49099 49549 30049 30149
49100 49550 30050 30150
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Digital setting value (1 to 10000) Digital input data (10001 to 20000)
System abnormality status
No. Contents No. Contents No. Contents No. Contents
101 151 10001 10101
102 152 10002 10102
103 153 10003 10103
104 154 10004 10104
105 155 10005 | System abnormality | 10105
106 156 10006 10106
107 157 10007 10107
108 158 10008 10108
109 159 10009 10109
110 160 10010 10110
111 161 10011 10111
112 162 10012 10112
113 163 10013 10113
114 164 10014 10114
115 165 10015 10115
116 166 10016 10116
117 167 10017 10117
118 168 10018 10118
119 169 10019 10119
120 170 10020 10120
121 171 10021 10121
122 172 10022 10122
123 173 10023 10123
124 174 10024 10124
125 175 10025 10125
126 176 10026 10126
127 177 10027 10127
128 178 10028 10128
129 179 10029 10129
130 180 10030 10130
131 181 10031 10131
132 182 10032 10132
133 183 10033 10133
134 184 10034 10134
135 185 10035 10135
136 186 10036 10136
137 187 10037 10137
138 188 10038 10138
139 189 10039 10139
140 190 10040 10140
141 191 10041 10141
142 192 10042 10142
143 193 10043 10143
144 194 10044 10144
145 195 10045 10145
146 196 10046 10146
147 197 10047 10147
148 198 10048 10148
149 199 10049 10149
150 200 10050 10150
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9. PRIVATE protocol

[ 9-1. Difference between RS—232C and RS-422A/485 ]

Only the level of RS-232C and RS-422A/RS-485 differs electrically, the communication procedure is
the same.

However, RS-422A/RS-485 connects devices in series and communicates one of the devices by
sending device number using specified procedure from computer.

This is called establishing the data link. For that each device sets its own device number beforehand
such that it does not overlap with the other device number.(See 'setting parameters for communication')
After the data link is established, communication procedure of RS-232C and RS-422A/RS-485 is
exactly the same.

9-1-1. Establishing the data link
From the PC if you want to communicate by using the following procedure, send the device numbers
before hand and establish data link with that device and communicate. After establishing the data link
communicate with that device according to the procedure explained in 'Communication format'.

ENQ Onthe | Under [CR LF
Device number device | the
specification from PC device
ACK Above | Below |CR LF
Response of KP

I

Self device number

A Precautions To avoid accidents always read these contents and understand them.

O b WO N -

. Always send the device numbers in 2 digits from 01 to 99.

. Do not use the device number 00.

. Only the specified device responds within 1 second.

. When the device of the specified device number does not exist, then there is no response.
. If there is a device whose data link is already established the data link of that device is

automatically released because data link with some other device is established.

. If there is a power failure, a back up of the data link status of the data link before power failure

is taken.

. ENQ, ACK are control codes and they are expressed as hexadecimals as follows.

ENQ: 05H
ACK: 06H

. When device number 1 is sent response of KP is as follows.

ACK 30 31 CR LF
When device number 99 is sent response of KP is as follows.
ACK 3939 CRLF
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9-1-2. Releasing the data link

When communicating with the device other than the device that is presently communicating, release
the data link with the following procedure from the Pc and then establish the data link with the next
device by the procedure mentioned earlier.

EOT CR LF
Release link instructions

form PC

Release link

Response of DB: No response

APrecautions To avoid accidents always read these contents and understand them.

1. By using this command, the data link of all the devices that are connected is released and
following data link is established.

2. Data link of each device which is connected is released within 10msec from when this
command given, hence for sending it further from the PC a time of 10msec or more is
necessary.

3. EQT is control code and it is expressed as hexadecimal as follows.

EOT: 04H
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[ 9-2. Basic procedure of communication ]

9-2-1. Text format at the time of sending and receiving

STX | TEXT | ETX BCC L BCC H |CR | LF

@ Character received before STX is not received.
@ Always add CR(ODH), LF(0AH) as end code. (For both sending and receiving).

9-2-2. Check sum

This device adds check sum data as BCC (Block Check Code).

Check sum means, seeing each text data as binary and sending low order 8 bits of that total sum as
hexadecimal character.

@ Target range of BCC
STX TEXT ETX BCC | CR LF

I | T

@ BCC (Check sum)
The low order 8 bit data of the pure binary total sum of target range data is split into high and low order
4 bits and are converted to characters (30 to 39, 41 to 46H) 0 to F, and is kept in high order and low order

sequence. (2 characters)

STX | TEXT | ETX BCC L BCC H |CR | LF

@ When adding parity to BCC, the parity of BCC itself is considered.
@ BCC is not added in positive and negative response.

® Nor it is added to ENQ, ACK, EOT.

® BCC is added and checked for both sending and receiving.

STX |1|2 |, |0 | ETX | BCCL | BCCH|CR |LF
31 322C 30 03 32 43
(2) (C)

When the data to be sent and received is changed due to noise etc, by comparing with that value

calculated on the receiving side, that occurrence might be detected.

_61_



9-2-3. Basic procedure of communication

@ In case of KP with communication option, communication is possible at any point of time.

@ In RS—422A/RS-485, first of all data link is established and then communication with KP is
performed according to the communication format. In the end the data link is released and made
available for next communication.

@ In RS-232C, communication with KP is done according to the communication format from the
beginning.

@ If a command is sent for KP from high order PC or if parameter setting and pattern setting is done KP
does not accept it and a negative response is sent if FNC key or the corresponding mode is not
locked.

In this case, please lock the FNC key or the corresponding mode.

® In case of data request command from high order PC, KP outputs the data regardless of lock/no lock
status. (However, pattern setting data is output in case of RESET only)

® When KP receives a data request from high order PC, if the request is correct, the data is sent. If the
request is incorrect or if data sending is not possible, a negative response is sent.

@ When KP receives parameter setting, command from high order PC, if the command and the
settings are correct a positive response is sent after internal processing.

If there is a mistake in the setting, command or if setting, command cannot be received, a negative

response is sent.

9-2-4. Control code
Following code is used during communication.

STX(Text start signal) : 02H

ETX(Text end signal) :03H

ACK(Positive response) : 06H

NAK(Negative response) :15H
[RS-422A/485]

ENQ(Enquiry signal) : 05H

EOT(Transmission end signal) : 04H
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[ 9-3. Communication format ]

APrecautions

different from old instrument.

When transfer the parameter from old instrument to this instrument,
check the setting range of each parameter because some parameters of
setting range (for example, SV (setting value), alarm value etc.) is

9-3-1. Data request command (PC — KP)

Command name Command format Status

@ Real data STX A1, A1, ETXBCC CR LF Current data

request (DF) request

@ Execution STX A1, A2, ETXBCC CRLF Mode 0 execution
parameter (EF) parameter request
request

@ Setting program
pattern data
request

[In case of resetting

only]

STX A1, A3, 00, OO, ETX BCC CR LF

Step No.
Pattern No.
Repeat pattern in case of 00
Request data

Program pattern
data request
Data request for
each step

@ Individual setting
parameter
request

STX A1, A4, 00, OO, ETXBCC CRLF

When parameter is
8 types
When 91 to 98=PID9
When 1=Parameter
is 1 type

— Parameter type No.*1

*1 parameter type No. is a number given to setting

parameter and is indicated in section 9-3-5.

1 to 8=Parameter No.

Data request by
specifying 1
setting parameter

® Program pattern
setting status
request

STX A1, A5, 00, ETXBCC CRLF

Pattern No.(1 to 30)

Pattern setting
status request

® Device status

STX A1, A6, ETXBCC CR LF

Request

request (20) configuration
status of the
device
@ Mode lock STX A1, A7, ETXBCC CR LF Request each

status request

(30)

mode lock status

Status 1 STX A1, A8, ETXBCC CRLF Request the status
request (40) of alarm, error,
time signal
9 Status 2 STX A1, A9, ETXBCC CR LF Request the status
request (50) of program
operation
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9-3-2. Response output of KP to the data request command (KP — PC)

data except SV data
becomes a dummy
data.

Function Output format

@ Real data STX A1, OO, OO, O, 00000000, 00000000,
output Patiem Step No. PV(dummy) SV9(Set value)

0.

0 in case of PV status: 0=Normal, 4=Hardware error

resetting
O, O, 0oo, 00 d oooooodod, d, oooooooad

I i -
T unit T'TSMinute | MV1 (dummy) MV2 (dummy)
gz Bg;gs It becomes the dummy data

TiT;gL‘Sgsl?é ss)tlzt)em It becomes the dummy data

in KP3000, B

PV, MV data 4=Remaining pattern

becomes the ETXBCC CRLF — All 9 digits in case of over range

dummy data.

(Note) PV, SV data up to 4 positions after the decimal point can be sent and if it exceeds 6 digits
including the decimal point, the digit in the lowest position is truncated.

@ Mode 0 STX A2, OOOOOOOO, OoOooooood, oooooood,
Execution Execution target SV Execution P (dummy) Execution | (dummy)
parameter output oooooood, OoOooooood, oooooooo,

Execution D (dummy) Execution AL1 (dummy) Execution AL2 (dummy)
ooooooda, ooOoooood, ooooooda,
Execution AL3 (dummy) Execution AL4 (dummy) Execution OL (dummy)
oOooOooooq, OOooooaoaq, OoOooooooq,
Execution OH (dummy) Execution variation limit Execution sensor correction
(dummy) (dummy)
In KP3000, all the oOoOoooodm, OOooooaoaq, OoOooooooq,

Second P (dummy) Second | (dummy) Second D (dummy)

ETXBCC CRLF

@ Setting program
pattern data
output

[In case of reset

only]

In KP3000, all the
parameter No.
excluding TS
become the dummy
data.

(i) Step 0 output
STX A3, A1, OO, A0, OOOOOOOO, O, ETXBCC CRLF

Pattern No. Step No. Start SV 0= Start SV
1= Start PV

(ii) Step n output
STX A3, A2, OO, OO, OOOOOOOO, OOo, oo, oo,
Pattern No. Step No. SV Time.

L Repeat count
A0= Repeat start step
A A= Un-set step

o, o 4o g g g g oo oo og, oo, og,
PID ALM OPL OSL L |_ TS1 TS2 TS3 TS4 TS5
No. No. No. No. Waiting time No. (dummy) 0=ALL OFF
(dummy) (dummy) (dummy) (dummy) L Real temperature compensation No. (dummy) 1=No.1
Sensor correction No. (dummy) 2= Repeat No.1

17=ALL ON
ETXBCC CRLF
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Function

Output format

In case of KP3000,
output at the time of
END becomes the
dummy data.

(iii) END step output

STX A3, A3, OO, OO, OO, OOO0O0O0, ETXBCC CRLF
Pattern No. Step No. —|_ Output in case of END (dummy)

Link destination
Pattern No.
0=No link

(iv) Repeat pattern output
STX A3, A6, OOOOOONOO, ETXBCC CR LF
Repeat count

@ Individual setting
parameter
output

KP sends the requested setting parameter.

Sending format is the same as individual parameter setting format in case of
setting from PC in KP. (See 9-3-5)

However as the number of digits of the data differ, see Appendix 1
Communication format list for the details.

® Program pattern
setting status
output

STX A5, OO, OO0, ETXBCC CRLF

o

|: Setting step count
0= Not set
Pattern No.

® Device status
output

STX A6, O, O, O 0O 0, 0, O 0O 0 ETXBCCCRLF

1=Controller
2=Setter

0=Setter
[ 1=Full multi-input
2=4-wire type
Input

Output 1 —

1=61, 65 [EMF]

[ 2=62
3=63 [Linear]
In the bracket ([ ])
in case of KP3000

L Time unit
O=Hours/minutes
1=Minute/seconds

Select pattern
External drive

Time signal

Transmission
0=Does not exist
1=Exists

Output 2

[ 0=None

1=61, 65
3=63
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Function Output format
@ Mode lock status | STX A7, O, O, O, O, O, O, O, O, O, O, ETXBCCCRLF
output ‘|12345678
Mode 0
FNC key i~ 0= Non lock
L 1=Lock
2=NoDisp
® Status 1 STX A8, OO, OO, O0O4a, oo, a, g, 4a, g, 4a, g, g,
Output ALl AL2  AL3  AL4 TS1 TS2 TS3 TS4 TS5
Time signal
0=OFF
1=ON
Error
Waiting time alarm
ETXBCC CRLF
In KP3000 everything except TS becomes the dummy data
© Status 2 STX A9 0O, O, O, o, g, g g g g g g g
Output |
RUN [ 0= M/S 0=Master
1=RUN 1=Slave
STOP I: 0= FNC key 0=Non lock
1=STOP LOCK 1=Lock
RESET[ 0= AT (dummy)
1=RESET
END [ 0= WAIT (dummy)
1=END
ADV [ 0= MAN2 (dummy)
1=ADV

MAN1 (dummy)
CONST (dummy)

ETX BCC CR LF
In KP3000 a part of the data becomes the dummy data.
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9-3-3. Command that moves the KP status (PC — KP)

Command function

Command format

@ Program drive

STX A2, A1, 0, OO0, ETXBCC CRLF

Only in case of selecting RUN or pattern.
Pattern No. In cases other than that, space is set
1=RUN

2=STOP
3=ADV
4=RESET
5=Select pattern
(Note) When external drive input, select pattern input options are attached, it is
necessary to set the program drive system, select pattern system to
COM. (communication), in mode 1.

[Mode 1 lock]

[FNC lock]
@ Mode STX A2, A7,0,0,0,0,0,0,0, 0, 3, 3, ETX BCC CR LF

Lock/release lock | 12 3 4 5 6 7 8

Mode 0
FNC key I: 0=Non lock
1=Lock

@ Time display STX A2, A8, O, ETXBCC CR LF

system

1=Elapsed step
2=Elapsed pattern
3=Remaining steps
4=Remaining patterns
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9-3-4. Program pattern setting (PC — KP) [At the time of resetting only] [Mode 2 lock]

Set field

Set format

@ Step 0

STX A3, A1, OO, 00, OOOOOO, O,ETXBCC CRLF
Pattern  Step Start SV 0= Start SV
No. No. 1=Start PV

In KP3000, set it to SV start.

@ Step n

STX A3, A2, OO, OO, OOOOOOO, Oog, dd,
Pattern  Step SV Time
No. No.

ETXBCC CR LF

When setting the relevant step for the first time, if time is set as "0" (000
hours/00 minutes, or 000 minutes/00 seconds) error code 41 may occur.
When setting the time as "0", set the time as [0[0]0]. and after the pattern
setting is done, change the setting to[0[0]0].[0[0].

(Note) Delimiter of time hours/minutes, minutes/seconds is period.

@ END step

[Mode 2 lock]
[Mode 4 lock]

STX A3, A3, 00, OO, OO0, OO0O0O00, ETXBCC CRLF
Pattern  Step Output in case of END
No. No. 0= Output 0
200= Fixed control
Link destination pattern No.
00=No link

In KP3000, mode 4 is locked using communication and 0 is set in END output.

@ Parameter No.

STX A3, A4, OO, OO, O, O, O, 4, O, O, 04,

setting Pattern Step PID ALM OPL OSL | Waiting time number
No. No. No. No No. No. Real temperature compensation
No. (0=OFF)
Sensor correction No.
oo, oo, Oo4a, Od, 0Od, ETXBCC CRLF
TS1 TS2 TS3 TS4 TS5
00=ALL OFF  *Set 00 in case of no TS.
01=No.1
02=Repeat No.1
16=Repeat No.8
99=ALL ON
In KP3000, set 0, except for TS.
® Repeat STX A3, A5, OO, OO, OO, OO, ETXBCC CRLF
step Pattern T T TE Repeat count
No. End step 1 to 99=Count
Starting step 00=Cancel repeat
Starting < End, always
® Repeat STX A3, A6, OOOO, ETXBCC CRLF
pattern Repeat count
@ Copy STX A3, A7, OO, OO, ETXBCC CRLF
pattern Copy destination pattern No.
Copy source pattern No.
Clear STX A3, A8, OO, ETXBCC CRLF
pattern

00=Clear ALL
1 to 19=Clear pattern unit
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9-3-5. Individual parameter setting (PC — KP)

Parameter type No. Format
Time signal 19 | STX 19, O, O00OO.O00, OOO.0O00, ETX BCC CRLF
(110 8) | | | |
ON Time  OFF Time
Do not change the setting in case of 6 digits space.
1 to 8=Parameter No.
0=Copy to No. 110 8
[Mode 6 lock] (Note) Delimiter for time hours/minutes, minutes/seconds is a period.
SV decimal point 32 | STX 32,0, ETXBCC CRLF
[Mode 5 lock] (Note)Differs from display SV decimal point.
SV during Reset 49 | STX 49, OOOOOO, ETXBCC CRLF
[Mode 2 lock]
Reserve 51 | STX 51,00, O, ETXBCC CR LF
L Initial value:0
Initial value:5
[Mode 5 lock] (Note) Only when read respond by initial value. Do not change the settings
in case of write.
SV scale 52 | STX 52, 000000, OOOOOO, ETXBCC CRLF
MIN MAX
[Mode 5 lock] Do not change the settings when all the digits are spaces.
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[ 9-4. Positive response and negative response ]

9-4-1. Positive response

ACK | CR

LF

9-4-2. Negative response

ACK=06H

NAK | Error

Code

CR LF

NAK=15H

* Do not apply STX, ETX, BCC to ACK/NAK.

9-4-3. Error code

Code Error type Contents

A1 Framing

A2 Over run

A3 Parity

A4 Check sum

A5 Lock/non lock -During non lock, high order was confirmed and command
was sent.

10 Format -Fast communication code error

11 " -Second communication code error

12 " - Third onwards communication code error

14 " -ETX error (No ETX)

15 " -Excess reception buffer

16 Numeric value Cannot recognize as numerals.

20 Data -Undefined numeric value is received. (Numeric value is
out of range)

21 " :L/H error (Greater and smaller relation is reversed)

22 " -SV RANG error (It is set out of SV RANG)

23 " SV scope error

24 " -Z/S error (Greater and smaller relation is reversed)

25 " -Linear range error

30 Program drive -ADV, STOP was done during reset.

31 " -Pattern was selected during STOP.

32 " - Pattern was selected during RUN.

33 " -RUN, STOP, ADV, Pattern were selected during END.

34 " -RUN, STOP, ADV, RESET was done during CONST.

35 External drive OP -ProEg)E?rm drive was RUN, STOP, ADV, RESET during KEY
or

(Note) A=Space
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Code

Error type

Contents

36
40
41
43
44
45
46
50
51
52
53
54
55

60

61
65
66
67
99

Select pattern OP
Set pattern

14
14
14
14
1
Copy pattern
1
1
Clear pattern
Read pattern
14

RUN; PTN No.

RUN; Repeat step
AT start
n

"

Others

- Select pattern selected the pattern in case of KEY or ETX

-Set the pattern except for RESET.

-Continued 2 steps and set Time=0.

- Set parameter No. in unset step (END step).

-Did repeat setting in unset step.

-Set after END step. (Add)

-Set END after unset step.

-Copy pattern except in case of RESET.

-Copy destination is not cleared.

-Copy source pattern is not set.

-Clear pattern except during RESET.

-Read requested the pattern data except during RESET.

-Read requested the unset step.

-Unset pattern is RUN. (Link destination includes the unset
pattern)

-Repeat step setting of the pattern that was RUN is an error

-Started AT1 during RESET, PRG.

- Started AT2 except for RESET, PRG.

- Started AT3 except for RESET, PRG.

- At the time of other error
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[ 9-5. Communication time chart ]

9-5-1. Response to data request

High order | Data request _

1
@ Response '«—> Response
i *1 0 .
@ Negative > Negative *1 Normal within 100msec
response —— response

9-5-2. Response to command

High order | Command

@ Negative «—p| Negative
response ~—+— response ————

*2
iti *2N | within 100
@ Positive '« Response ormal within msec
response | - *3 Normal within 100msec
®cC 3
0 :
patFt)grn 4> Response

9-5-3. Response to pattern setting, parameter setting

High order Setting

@ During normal 4| Positive
times —+—— response ——
4 "
@ During ! Negative *4 Normal within 100msec

abnormality ——— response
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9-5-4. During other abnormalities
(DContents unclear

High order | S |Not | CR \ LF
— T

clear ,
X | kg
E , *5 Normal within 100msec
<> Negative
—— response
2 Exceeding character count (Excess buffer)
- T
P X
E *6 Character count -
| «————>| Negative *6 128 characters

response

@ When beginning with other than STX

High order [Not | ¢—— Except STX
—clear

No response

* When the front key operation 1 to 5 is to be repeated, it takes some

/M Precautions | seconds

9-5-5. Response of PC
Response of KP for the request and setting from PC is carried out after a certain time. In other words if
there is no response from KP after a fixed time, it is necessary send a request and settings from the PC

again. For timer time when it is resend, see the time chart.
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10. Communication (Digital) transmission

[

10-1. Overview

KP can, not only communicate with the PC but also can digitally communicate with KP — DB

device (Between our company's controller-DB). It is called "Communication transmission"

"Communication remote".

If this function is used, DBs on multiple machines operate with the same condition, consider KP as

master device which is set in communication transmission and DB as slave device which is set in

communication remote Maximum 31 slave device SVs can be set using communication. It can be

change to KP (master device) doing communication transmission or to communication remote DB

(slave device) receiving it, by key settings of device itself.

= 88888
= 82"88888

N |

If communication function of mode 8 is set as
'TRANS', it becomes a communication transmission

(master unit) function.

(Communication function settings and transmission data contents)

Mode 8, Communication function
settings
(Master unit) — (Slave unit)

Transmission data contents

MODBUS protocol
(Transmission) — (Remote)

o MODEBUS protocol
® Master unit transmits “Run/Ready status”, “SV No.”, and

[Between DB/KP series] “remote SV data (no decimal point information)”, and then slave

unit receives it

PRIVATE protocol
(Transmission) — (Remote)
[Between KP and controller of out
company]

e PRIVATE protocol

® Master unit transmits “remote SV data (with decimal point
information)”, and slave unit receives it.

® To be compatible with controllers of our company except
DB/KP series.

XPerform the following operation as master unit.

-MODBUS protocol
(DRun/Ready

@SV No.
®Remote SV data
-PRIVATE protocol
Remote SV data

.. Master unit: Transmit program operation

Run = Except program operation RESET
Ready = Program operation RESET

.. Master unit: Transmit Executing SV No. of mode 2

.. Transmit data selected in communication transmission type

.. Transmit data selected in communication transmission type

_74_




[ 10-2. Specifications of communication division ]

® Communication
system

® Communication
speed

® Start bit

® Data length

® Parity bit

® Stop bit
® Transmission code
® Error check

® Usage signal name

: Asynchronous method

: 38400,19200,9600,4800,2400bps switching communication speed

. 1 bit

: 7 bit (ASCIl mode/PRIVATE mode) or 8 bits (RTU mode/ASCII mode)

: None (RTU mode/ASCII mode), Even (RTU mode/ASCII mode/PRIVATE mode),
Odd (RTU mode/ASCII mode)

: 1 bit (RTU mode/ASCIl mode/PRIVATE mode), 2 bits (RTU mode/ASCIlI mode)

: ASCII (ASCIl mode/PRIVATE mode) or Binary (RTU mode)

: Check sum %1...For PRIVATE mode

: CRC-16 ...For RTU mode

:LRC ...For ASCIlI mode

: Send or receive data only, without using control signal

%1 Check sum (BCC)

Check sum means, total sum of characters after STX up to ETX is calculated, lower order 8 bits are

split into high and low order 4 bits and are converted to characters from 0 to F and are sent and

received sequentially in high order and low order.

(Example)
S ‘ ‘ E B B |c |L
T A|IA|A|3|0|O0 o|T C C R F _
— I X R x| cl ¢ A = Space
\ ) 4 S
T 5

Character | A A A 3 0 0 0 ETX Total sum =

* BCC

ﬁidce” 20h | 20h | 20h | 33h | 30h | 30h | 2Eh | 30h | 03h 154h=45
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[ 10-3. Communication transmission setting ]

Set the following parameters in communication transmission KP.
1) Setting the communication speed (COM BIT RATE). (See 6-1)
2) Setting the communication function (COM KIND). (See 6-3)

4) Setting communication protocol (COM PROTOCOL). (See 6-5)

)
3) Setting communication transmission type (COM TRANS KIND). (See 6-4)
)
5) Setting communication character (COM CHARACTER). (See 6-6)

In case of 'PRIVATE mode' communication transmission, KP outputs the data in the

following format.

[ 00000000 % % %% ]

Data output: SV (Control setting value)
% In case of 'RTU/ASCII mode' communication transmission, output the data by slave address '0' in

MODBUS format mentioned earlier.

@ When connecting KP using communication transmission and DB
using communication remote, the communication speed and
transmission protocol must be the same.

@ If analog remote and communication remote are used
simultaneously analog remote takes precedence.

@ Analog transmission type and communication transmission type

A Precautions can be set separately.

@ If analog transmission option and communication transmission
option are used simultaneously, transmission output is done from
both.

"Transmission scale lower limit' "Transmission scale higher limit'
'remote scale lower limit' 'remote scale higher limit' of the parameter is
set at the time of analog transmission/remote. Thus when using
communication transmission one need not set them.
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Vs

10-4. Wiring ]

.

/
10-4-1. For RS-232C
Communication Communication remote
transmission KP DB
(Master unit) (Slave unit)

Oro T ORD
Osp Osp
Osa Os6

10-4-2. For RS-422A

Communication Communication remote Communication Communication

transmission KP DB remote DB remote DB
(Master unit) (Slave unit) (Slave unit) (Slave unit)
_ Terminal
(ORDA | ORDA (ORDA (ORDA j ocna
Oros // Oros OroB ORrB—— 1000
(O SDA // O sDA O sDA O sDA
O 'spB Osps O sos Osos
Osg O sa O sa Osa
10-4-3. For RS-485
Communication Communication Communication  Communication
transmission KP remote DB remote DB remote DB
(Master unit) (Slave unit) (Slave unit) (Slave unit)
OsA O'sA Osa O'sA _j rggrsf?a"rr‘]i[e
i
Oss Oss Oss Osg — 100Q
Osa Osa Osa Osa

A Precautions | Refer to 4-3. Wiring in instruction manual [general] for terminal numbers.
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[ 10-5. Example of combination ]

10-5-1. Multizone temperature control

Perform communication transmission for SV using KP of master unit, and slave unit DB receives

using communication remote.

As there is no error in analog division remote control with good precision is possible. If remote shift

of DB is used, temperature slope can be held in multizone,

/

KP

(Master unit)

SV

[T T I TTIT

DB SV remote

transmission (Slave unit)

I

(Slave unit)

Sensor @

Sensor @

DB SV remote

°88888
=32-88888

Ui}

I T

DB SV remote

(Slave unit)

°88888
3rBAHRA||

Ui}

I T

ration O Operation O Operation
i terminal terminal

Sensor @:

A\

Zone

AVAVAVAVAVAY,

Zone

Zone

AAAAAAY

N\

.

\

_78_



11. Appendix

[ 11-1. Communication format list ]

As mentioned below A=Space(20H). X=Code data and numeric value data at the time of setting, O=Code data and numeric value data at

the time of sending DB, SX=STX (02H), EX=ETX (03H), BCBC=BCC, CR=CR (0DH), LF=LF(0AH).

Communication

Format

Item 1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 [14 [15 [16 |17 |18 |19 |20 |21 |22 |23 [ 24 [ 25 (26 |27 | 28 | 29 | 30
Real
data sx|a 1|, |a]|1|, |EX|BC|BC|CR|LF
request D[ F
sx|{af1{, |O0O|lO], |O]|]O|, |[O], |O]J]OJO|O|O|O|O|O]|], |O]|]O|O|O|O|O|O|O
R PTN STP Dummy SV
Response  [oT. Jo]. [oofo]- [o]o]. o] [olololololololo] o] [o[ololololo
TIME Dummy Dummy
ofol. fexfeclecfer[ee[ [ [ [ T T T T T T T 1T T T T T 1T T T 11
(MV2)
Execution
parameter SX|A |1 s A |2 s EX [BC |BC |CR | LF
request i
sx|af2|, |OJl]O]J]O|J]O|]O|O|O|O|. |OlO|O|J]O|J]O|O|O|O]|. |O|J]O|O|O|lO|O]|O|O
sV Dummy Dummy
“TofoTolololololol [olololololololol. [oololololololol. Jolo
Response Dummy Dummy Dummy
hepns® [oToToTololol- [ofoTololololo o] [ofolololololo o]  [ofolooo
Dummy Dummy Dummy Dummy
oTofol. Jolololololololol Tofololololololo] Jolololololololo
Dummy Dummy Dummy
- JofoloJofofoloJo|. [ofofoJo]ofofofo]. |ex[ec[ecfer|e] [ [ [ | |
Dummy Dummy
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Communication | Format
Item 1[2]3]a]s5]e[7]8]of1wo]1n]12]13]14 151617 [18[19]20[21[22[23 242526272829 30
Setting sx| a1 Als x| x x | x EX |BC |BC |CR | LF
program
Pattern data PTN STP
request
stepooutput || 2 [ 2| [a[ [ o [<[ [a]o] [o]ofo]ofo]ofofo] [o]. [ex|ac]ec|cr]wr]
____________ PTN Start SV
sc[als]. [a]z].[olo] Jo|o|. [ofo]ofo]ofefofe]. [ofo]o]. [o]o]. |0
St tout PTN STP sV Time
epnouput i T ToT . Tol . Tol . Tol. Tol. Tol . Tol. ool . Tolol. ool . Jolo[.ToJo
TS1 TS2 TS3 TS4 TS5
____________ EX [BC|BC [CR]LF
END step sx|als Al3|,|O0|O [el e} o | O AlAala EX|BC|BC|CR| LF
output PTN sTP Link Dummy
Pattern sx[als[, JaJe],.JoJoJoJoJoJofJo o], [ex]sec[ec[crR[LF] [ [ [ [ T | |
repeat Repeat count
output
v (o[ oo [T T [ Jefeeleelenlel TTTTTTT 11T
settings
Parameter Type No.
request
program fsx[ a1 [ Jafs| [«|x[ [ex[scfecfer|e] [ [ [ [ [ [ [ [ [ [T[]T]T]]
pattern
Setting status PTN
request
Response (x| & [ s | [ofo] Joof [exfecfecler[ie] [ [ [ [ [ [ | | [ [ [ ][]
output PTN STP
count
Device status sx| a1 Als ex | BC [BC | cr | LF
request 2|0
Response |y 1 A |6 o o o o o o o o o EX | BC |BC | CR| LF
output
Mode lock
Status sx| a1 A7 EX Bsc BOC CR|LF
request
Response sx|al|7 o o o ¢) le) le) o o o ¢) EX [BC [BC |CR| LF
output FNC 0 1 2 3 4 5 6 7 8
Status 1 sx| a1 Als ex | BC | BC |cr | LF
Request ___ 410
Response SX| A | 8 O|O O | O OO O[O (o] (@] o] (@] (@] o] o]
output Dummy Dummy Dummy Dummy TS1 TS2 TS3 TS4 TS5
EX [BC|[BC [CR|LF
Status 2 sx| a1 Alo ex | BC | BC | cr | LF
Request ___ 510
Response SX| a9 O (@] (@] (@] (@] (@] (@] (@] o] (@] (@] (@] EX | BC
output RUN  STP RES END ADV FNC m/S
BC[orR[LF] [ [ [ T [ T T T [ T ] [ [ 1 T T T T T T T T T 7]
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Communication

item

13

15

21

23

24 | 25

29

30

Program

drive

EX

BC

Mode

lock/release

[ BC

Time display
System

CR

Step 0
setting

X

EX

BC | BC

Step n
setting

Time

[ EX

[ BC

END step

setting

EX

BC

CR | LF

Parameter

No.
setting

IS

[ x[x].]x[x]. Jex]sc[Bc]crR]LF]

Step repeat

setting

BC

CR

LF

Pattern

repeat
setting

EX

BC

Pattern copy

BC

Pattern clear

BC

LF
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Communication | Format
Item 11213 5 7|8 1011|1213 |14 | 15|16 |17 |18 | 19|20 |21 |22 |23 | 24| 25|26 | 27 | 28| 29 | 30
sX|[ 1|9 x x| x| x|, | x| x|, [x|x|x],]x]|x]|, |EX|[BC|[BC|CR|LF
Time signal [SX| 1 | 9 o} olo|lOo|.,.|O|O|.|O|]O|O|.,|O|O| ., |EX|BC|BC|CR|LF
No. ON_Time OFF_Time
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ICommunication | Format
item 1123 516 |7]|8 10|11 |122(13[14 1516 |17 |18 |19 |20 |21 |22 |23 |24 | 25| 26|27 |28 |29 | 30
SV during Sx| 4|9 x| x| x| x|x]|x|, |Ex|Bc|Bc|CcrR|LF
Reset SX| 4 | 9 o|lojlojo|lo|Oo|O|O| . |EX|BC|BC|CR|LF
SV scale

sx| 5 2 x X X x x X , X X x X X X , EX | BC | BC | CR | LF

SX| 5 | 2 o|jlolojJ]ojo|J]Oo|O|lO],|]O|l]O|]O|O|O|O|O|O|, |EX|BC|BC|CR|LF

Scale MIN Scale MAX
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