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| ntroduction

This user’s manual describes the communication functions of the UT100 Series controller and contains
information on how to create communication programs.

Read the manual carefully to understand the communication functions of the UT100 Series.

The UT100 Series controller has the following communication protocols.

1) PC link communication protocol
2) Ladder communication protocol
3) MODBUS communication protocol

Note that the UT100 Series controller cannot communicate with a host device with a communication
protocol other than these.

m Intended Readers
This manual is intended for people familiar with the functions of the UT100 Series Controller and
control engineers and personnel in charge of maintaining instrumentation and control equipment.

You are required to understand as a background knowledge the communication specifications of host
devices, in regard to their communication hardware, language used for creating communication
programs, and so on.

m Related Documents
The following user’s manuals all relate to the communication functions.

Read them as necessary. The codes enclosed in parentheses are the document numbers.

e Model UT130 Temperature Controller (IM 05CO01E02-01E)
Explains the basic operation of the UT130 controller.
Supplied with the UT130 Temperature Controller.

e Models UT150, UT152, UT155 Temperature Controller (IM 05C01E12-01E)
Explains the basic operation of the UT150/UT152/UT155 controller.
Supplied with the UT150/UT152/UT155 Temperature Controller.

¢ Model UP150 Program Temperature Controller (IM 05CO01F12-01E)
Explains the basic operation of the UP150 Program Temperature controller.
Supplied with the UP150 Program Temperature Controller.

FD No. IM 05C01E12-10E

4th Edition: Jun. 2004 (YK)

All Rights Reserved. Copyright © 1998. Yokogawa Electric Corporation
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Documentation Conventions

m Symboals
The following symbols are used in this manual.

e Symbols Used in the Main Text

Z& NOTE

Draws attention to information that is essential for understanding the operation and/or features of the
product.

Q See Also

Gives reference locations for further information on the topic.

m Description of Displays

(1) Some of the representations of product displays shown in this manual may be exaggerated,
simplified, or partially omitted for reasons of convenience when explaining them.

(2) Figures and illustrations representing the controller’s displays may differ from the real displaysin
regard to the position and/or indicated characters (upper-case or lower-case, for example), to the
extent that they do not impair a correct understanding of the functions and the proper operation and
monitoring of the system.

ii IM 05CO1E12-10E



Notices

m Regarding This User’ Manual

(1) This manual should be passed on to the end user. Keep at least one extra copy of the manual in a
safe place.

(2) Read this manual carefully to gain a thorough understanding of how to operate this product before
you start using it.

(3) This manual is intended to describe the functions of this product. Y okogawa Electric Corporation
(hereinafter smply referred to as Y okogawa) does not guarantee that these functions are suited to
the particular purpose of the user.

(4) Under absolutely no circumstance may the contents of this manual, in part or in whole, be tran-
scribed or copied without permission.

(5) The contents of this manual are subject to change without prior notice.

(6) Every effort has been made to ensure accuracy in the preparation of this manual. Should any
errors or omissions come to your attention however, please contact your nearest Y okogawa
representative or our sales office.

m Regarding Protection, Safety, and Prohibition Against Unauthorized M odification

(1) In order to protect the product and the system controlled by it against damage and ensure its safe
use, make certain that al of the instructions and precautions relating to safety contained in this
document are strictly adhered to. 'Y okogawa does not guarantee safety if products are not handled

according to these instructions.
(2) The following safety symbols are used on the product and/or in this manual.

e Symbols Used on the Product and in This Manual

/N

CAUTION

This symbol on the product indicates that the operator must refer to an explanation in the user’s
manual in order to avoid the risk of injury or death of personnel or damage to the instrument. The
manual describes how the operator should exercise special care to avoid electrical shock or other
dangers that may result in injury or loss of life.

D
Protective Grounding Terminal

This symbol indicates that the terminal must be connected to ground prior to operating the equipment.

L

Functional Grounding Terminal

This symbol indicates that the terminal must be connected to ground prior to operating the equipment.
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m Force Majeure

(1) Y okogawa does not make any warranties regarding the product except those mentioned in the
WARRANTY that is provided separately.

(2) Y okogawa assumes no liability to any party for any loss or damage, direct or indirect, caused by
the use or any unpredictable defect of the product.

(3) Be sure to use the spare parts approved by Y okogawa when replacing parts or consumables.

(4) Modification of the product is strictly prohibited.

(5) Use this software with one specified computer only. Y ou must purchase another copy of the
software for use on each additional computer.

(6) Copying this software for purposes other than backup is strictly prohibited.

(7) Store the floppy disk(s) (original medium or media) containing this software in a secure place.

(8) Reverse engineering such as the disassembly or decompilation of software is strictly prohibited.

(9) No portion of the software supplied by Y okogawa may be transferred, exchanged, leased or sublet
for use by any third party without the prior permission of Y okogawa.
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Chapter 1 Setup

Setup

This chapter describes the setup procedure required to be able to use the communication functions (PC
link, Ladder and MODBUS) and the communication parameters of the UT100 Series.

1.1 Setup Procedure

Set up the communication functions on the UT100 Series as follows:

Set up the communication function parameters of the UT100 Series. (See Section 1.2.)

Connect a host device and a UT100 Series. (See the connection diagram below.)

Create communication programs for the host device to perform communication.

* Communication programs should be created referring to the documentation of each host device.

e For UT130/UT 150, UP150 connection

PC, or PLC UT130/150, UP150 UT130/150, UP150
/\ [\ RsB&) [\ [\ RSB =
%BM —O e e
RSA(-) RSA(-)
A() —O @ @ Terminating
Terminating resistor
resistor 220Q
220Q 1/4 W
1/4 W
J SG SG
SG
Shield — () Grounding resistance of
— no greater than 100Q

Grounding resistance of
no greater than 100Q

e For UT152/UT 155 connection

PC, or PLC UT152/155 UT152/155
RSB(+ RSB(+
£ so-O—f—A—P—e AN =og 2
RSA(- RSA(-
A4—O 9% 9%
Terminating Terminating
resistor resistor
220Q 220Q
1/4 W 1/4 W
SGJ SG SG @

Shield— Grounding resistance of
— no greater than 100Q

Grounding resistance of
no greater than 100Q
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1.2 Noteson Setting Parameters

This section describes the setting parameters for using the communication functions and their setting
ranges.

1@ NOTE

The details of UT100 Series communication functions need to be the same as those of the communica
tion functions of the host devices to be connected. Check the communication parameters of the host
device first, then set up those of the UT100 Series.

Table 1-1 Parametersto be Set for Communication Functions

Parameter Name Symbol Setting Range Default
Protocol selection PSL PC link communication 0: without sum check 0
1: with sum check
Ladder communication 2: Ladder
MODBUS communication 3: ASCII mode
4: RTU mode
Address ADR 1t0 99 1
Baud rate BPS 0: 2400, 1: 4800, 2: 9600 2: 9600
Parity PRI 0: NONE, 1: EVEN, 2: ODD 1: EVN
Stop bit STP 1,2 1
Datalength DLN 7,8 (Note 1) 8

Note 1: When “2: Ladder” is selected, it isfixedto “8".
When “3: ASCII mode” is selected for MODBUS communication in protocol selection, the data length isfixed to “7.”
When “4: RTU mode” is selected, it isfixed to “8.”

e Protocol-by-Protocol Default Parameter Settings

Communication Protocol Parameter|  psL BPS PRI STP DLN
PC-link communication without sum check 0 9600 EVN 1 8
PC-link communication with sum check 1 9600 EVN 1 8
Ladder communication 2 9600 EVN 1
MODBUS communication (ASCII mode) 3 9600 EVN 1 @
MODBUS communication (RTU mode) 4 9600 EVN 1 ®

Note: Circled numbers denote fixed values.

e Protocol selection (PSL)
Set the same communication protocol as that of the host device to be connected. The UT100 Series
has PC link communication, Ladder communication and MODBUS communication functions.
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Chapter 1 Setup

e Address number (ADR)
Set the address number of the UT100 Series itself. An address number of 1 to 99 may be assigned in

any order. There is however one limitation — the number of UT100 Series to be connected to a single
communication port is limited to 31.

Example of connecting four UT100 Series to a host device by setting address numbers of 1, 50, 10,
and 20

= 0=

—]
L1

Personal computer

| Maximum overall cable length of 1200 m for a maximum of 31 substations

| o T

T " —
O val lO val |O va O Vva

ADR=1 ADR=50 ADR=10 ADR=20

e Baud rate (BPS)
Set the same communication rate as that of the host device to be connected. (Otherwise, proper
communication cannot be achieved.) The unit of the communication rate is bps (bits per second).

e Parity (PRI)

Set the handling of parity to be carried out when data is sent or received. Set the same parity state as
that of the host device to be connected.

e Stop bit (STP)
Set the same stop hit as that of the host device to be connected.

e Data length (DLN)
Set the same data length as that of the host device to be connected. (When Ladder(PSL:2) and
MODBUS communication (PSL: 3 or 4) is chosen in protocol selection, the data length is fixed.)
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Chapter 2 Communication Specifications

2. Communication Specifications

The RS-485 communication interface has the PC link communication, the Ladder communication and
the MODBUS communication.

Table 2-1 UT100 Series Communication Protocol

Communication Hardware 2-wire RS-485 communication system

Terminal Terminal numbers: 3to 5 (UT130/UT150, UP150), 26 to 28 (UT152/UT155)
Communication Protocol PC link communication without sum check

Specifications PC link communication with sum check

Ladder communication
MODBUS communication (ASCII mode)
MODBUS communication (RTU mode)

Maximum Baud Rate 9600 bps

Table 2-2 Types of Devicesto be Connected

Device to be Connected Communication Protocol Example of Connected Devices
PC PC link communication General-purpose PCs
MODBUS communication General-purpose PCs
PL Cs (seguencers) Ladder communication General-purpose PLCs (sequencers)

2.1 RS$485 Communication Specifications

Table 2-3 RS-485 Communication Interface

Item Specifications
Standard EIA RS-485 compliant
Maximum number of devices to be connected 31
Communication system 2-wire, half duplex
Synchronization Start-stop synchronization
Communication protocol Non-procedural
Maximum communication distance 1200 m
Baud rate 2400, 4800, 9600
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Chapter 3 PC Link Communication

3. PC Link Communication

3.1 Overview

—
Personal computer

| Maximum overall cable length of 1200 m for a maximum of 31 substations

T 3
tomezn | omczs | tomczs S tomcr

Figure 3-1 Connection of Slavesin PC Link Communication

The use of PC link communication enables UT100 Series to communicate with a device such as a PC,
easily. In this communication, you can use such device to read/write data from/into D registers or read
data from | relays, both of which are internal registers of the UT100 Series.

Hereafter, PCs are generally called *“host devices.”

See Also
Chapters 6 to 9 for information on the D registers and | relays.

In the PC link communication, a host device identifies each UT100 Series with a communication
address of 1 to 99. Some of commands to use let you to specify broadcast that requires no address
numbers. For more information on broadcast specification, see subsection 3.2.2.
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3.1.1 Configuration of Command

Commands sent from a host device to UT100 Series, consist of the following elements.

Number of .
Bytes 1 2 2 1 3 Variable length 2 1 1
STX | Address | CPU Timeto Command | Datacorresponding | Checksum | ETX | CR
Element number | number | waitfor to command
(ADR) 01 fﬁpgnse

1 @) 3 (4) (5) (6) ™ ® ©
(1) STX (Start of Text)
This control code indicates the start of a command. The character code is CHR$(2).

(2) Address Number (01 to 99)
Address numbers are used by the host device to identify UT100 Series at the communication destina-
tion. (They are identification numbers specific to the UT100 Series.)

(3) CPU Number
This number is fixed to O1.

(4) Time to Wait for Response
Thisis fixed to 0.

(5) Command (See subsection 3.2.1, List of Commands)
Specify a command to be issued from the host device.

(6) Data Corresponding to Command
Specify an internal register (D register or | relay), number of data pieces, UT100 Series parameter
value, and others.

(7) Checksum

This converts the ASCII codes of texts between the character next to STX and the character immedi-
ately before the checksum into hexadecimal values and adds them byte by byte. It then fetches the
single lowermost byte of the added results as the checksum.

This column is only required for PC link communication with checksum. PC link communication
without checksum does not require this 2-byte space of ASCII code.

(8 ETX (End of Text)
This control code indicates the end of a command string. The character code is CHR$(3).

(9) CR (Carriage Return)
This control code indicates the end of a command. The character code is CHR$(13).

@ NOTE

The control codes STX, ETX, and CR are essential for commands when you create a communication
program for PC link communication. Omission of any of them or incorrect order of them results in
communication failure.
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Chapter 3 PC Link Communication

e Data Form of Commands
The table below shows the data forms of commands for D registers and | relays.

Table 3-1 Data Forms of Commands for D Registers and | Relays

Type of Data Contents of Data Specified Form

PV high and low limits, target setpoints, and oth- | Measuring range (EU) data Numeric data not including the deci-

ers mal point

Bias, deviation alarms, and other Measuring range width (EUS) data | Numeric data not including the deci-
mal point

Proportional bands, upper and lower limits of % data (0.0 to 100.0%) 0 to 1000

output, and others

Various modes, alarm types, and others Seconds, absolute values, and data | Absolute values not including the

without unit decimal point

e Command Format for Communication
Example: When setting a target setpoint “50.0" to a UT100 Series, the host device sends the value
“500" as command data without the decimal point (this is true for both setting 5.00 or 500).

Data to be send from the host device: hexadecimal value of 500 (01F4)

Command data: 01F4 / \ Response data from UT100 Series: 01F4

4 A\

Target setpoint: 50.0

UT100 Series side

* The position of the decimal point for “500” is determined by the DP (position of decimal point) parameter of the UT100 Series.

Configuration of Response

Responses from UT100 Series with respect to a command sent from the host device consists of the
elements shown below, which differ depending on the condition of communication; normal or failure.

1) Normal Communication
When communication is complete normally, UT100 Series return a character string “OK” and when
the read commands, return read-out data.

Number of .
Bytes 1 2 2 2 Variable length 2 1 1
STX | Address CPU OK Parameter data Checksum | ETX | CR
Element number | number
(ADR) o1

2) In the Event of Failure
If communication is complete abnormally, UT100 Series return a character string “ER” and error code
(EC1 and EC2). (See subsection 3.2.4, Response Error Codes.)

* No response is made in case of an error in address number specification or CPU number specification.

e If aUT100 Series cannot receive ETX in a command, response may not be made.

* As ameasure against those, provide a timeout process in the communication functions of the host
device or in communication programs.

Number of
Bytes 1 2 2 2 2 2 3 2 1 1

STX | Address CPU ER | EC1 | EC2 | Command | Checksum | ETX | CR
Element number | number
(ADR) 01
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3.2 Communication with Host Device

In PC link communication, when specifying D registers or | relays, the internal registers of UT100
Series, you can use their numbers as is. The specifications of the number of each internal register are:

e D registers: D**** (****: 4-digit numeric value)
| relays: [*xx%x (kx%x: A-digit numeric value)

Host devices to be connected to UT100 Series are those capable of handling the PC link communica-
tion protocoal.

As an example of communication program, Section 3.3 shows an example of BASIC program created
using Microsoft Quick BASIC.
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3.21 List of Commands

The following shows the lists of commands available in PC link communication. The details of them
are explained in the description of each command.

(2) Bit-basis Access Commands Dedicated to | Relays

Chapter 3 PC Link Communication

Command Description Number of Bits to be Handled
BRD Bit-basis read 1to 48 bits
BWR Bit-basis write 1to 32 bits
BRR Bit-basis, random read 1to 16 bits
BRW Bit-basis, random write 1to 16 bits
BRS Specifies| relays to be monitored on a bit-by-bit basis. 1to 16 bits
BRM Bit-basis monitoring —

(2) Word-basis Access Commands

Command Description Number of Words to be
WRD Word-basis read 1to 32 words
WWR Word-basis write 1to 32 words
WRR Word-basis, random read 1to 16 words
WRW Word-basis, random write 1to 16 words
WRS Specifiesinternal registers to be monitored on aword basis 1to 16 words
WRM Word-basis monitoring —

(3) Information Command

Command

Description

Number of Devices to be Handled

INF

Reads model, presence/absence of option, and revision.

1
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3.22  Specifying Broadcast

e | The personal computer sends data to all of the substations at one time.

= Note: The substations do not give any response.
—— S|
Host controller (master station) x \

Maximum overall cable length of 1200 m for a maximum of 31 substations

Figure 3-2 Specifying Broadcast

The broadcast function enables all of the connected UT100 Series or other devices to receive a
command. Specifying an address humber in Table 3-2 for the address number column in a command
enables the host device to write data from/into the internal registers of all UT100 Series or other
devices.

For UT100 Series, internal registers (D registers and | relays) are assigned with numbers for manage-
ment. (See chapters 6 to 9 for details.) For the internal registers of other models, see the documenta-
tion of the relevant model.

Table 3-2 Address Numbers

ADR Applicable Devices

BG UT100 Series only
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Chapter 3 PC Link Communication

3.2.3 Commands

BRD Reads | relays on a bit-by-bit basis.

e Function
Reads a sequence of contiguous ON/OFF statuses by the specified number of bits starting at a speci-
fied | relay number.

* The number of bitsto be read at atimeis 1 to 48.

« For the format of response in the event of failure, see subsection 3.1.2.

* The command shown below includes the checksum function. When performing communication
without checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of 1 2 2 1 3 5 1 3 5 . )
Bytes
Command | STX | Address | CPU 0 | BRD | Irdlay | Comma | Number | Checksum | ETX | CR
element number | number number | or space | of hits

(ADR) 01 (N
Number of 1 2 2 2 1 1 1 1 ) ) )
Bytes
Response | STX | Address | CPU OK [ dl | d2 | d3 dn Checksum | ETX | CR
element number | number

(ADR) 01

Theresponseis“0” when the statusis OFF or “1” when ON.

dn: read data to the extent of the specified number of bits (n = 1 to 48)
dn =0 (OFF)
dn=1(ON)

e Example: Reading the status of alarm 1 of the UT100 Series with address number 01
The following command reads the status of alarm 1 (10001) at address number O1.

[Command] STX$+ “01010BRDI0001, 00191" +ETX$+CR$

The following response is returned with respect to the above command. (Alarm 1 is ON.)

[Response] STX$+ “01010K 18D” +ETX$+CR$
1— Alarm has been ON since 1 was returned.
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BWR Writes data into | relays on a bit-by-bit basis.

e Function

Writes ON/OFF data into a sequence of contiguous | relays at intervals of the specified number of bits
and starting at a specified | relay number.

* The number of bits to be written at atime is 1 to 32.

« For the format of response in the event of failure, see subsection 3.1.2.

* The command shown below includes a checksum function. When performing communication
without checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of 1 5 5 1 3 5 1 3 1 1 1
Bytes
command | STX | Address CPU 0 | BWR | Irday | Comma | Number | Comma | d1 d2
element number | number number | or space | of bits | or space
(ADR) 01 ()

Command (continued)

1 2 1 1

dn | Checksum | ETX | CR

Write information is“0” when it is OFF or “1” when it is ON.

(dn: write data to the extent of the specified number of bits (n = 1to 32)
dn =0 (OFF)
L dn=1(ON)
Number of
Bytes 1 2 2 2 2 1 1
Response STX | Address CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Setting the user-defined flag of UT100 Series with address number 01 to ON.
The following command writes ON into the user-defined flag (10018) at address number 01.

[Command] STX$+ “01010BWRI0018, 001, 1IAC” +ETX$+CR$

Note: The user-defined flag is a flag the user can read/write without restraint. For areas available to
the user, see Chapter 7 or 9, Functions and Applications of | Relays.

“OK" isreturned as the response to the above command.

[Response] STX$+ “01010K5C” +ETX$+CR$
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Chapter 3 PC Link Communication

BRR Reads | relays on a bit-by-bit basisin a random order.

e Function
Reads the ON/OFF statuses of | relays at intervals of the specified number of bits in a random order.

* The number of bitsto be read at atimeis 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes a checksum function. When performing communication
without a checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of 1 2 2 1 3 5 5 1 5 1
Bytes
Command | STX | Address | CPU 0 | BRR | Number | Irelay | Comma | |relay | Comma
element number | number of bits | number | or space | number | or space
(ADR) | 01 (n) 1 2

Command (continued)

5 2 1 1

| relay Checksum | ETX | CR

number
n

Number of 1 2 2 5 1 1 1 2 1 1
Bytes
element number number
(ADR) 01

Theresponseis“0” when the status is OFF or “1” when ON.

dn: read data to the extent of the specified number of bits (n = 1 to 16)
dn =0 (OFF)
dn=1(ON)

e Example: Reading the statuses of alarms 1 and 2 of the UT100 Series with address number 05
The following command reads the statuses of alarm 1 (10001) and alarm 2 (10002) at address number 05.

[Command] STX$+ “05010BRR021 0001, 100027F” +ETX$+CR$

With respect to the above command, the ON and OFF responses are returned for alarms 1 and 2
respectively.

[Response] STX$+ “05010K 10C1" +ETX$+CR$
T Alarm 1 has been ON.
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BRW Writes data into | relays on a bit-by-bit basisin a random order.

e Function
Writes ON/OFF statuses into | relays at intervals of the specified number of bits on a per-1 relay basis
and in random order.

* The number of bits to be written at atime is 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without a checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of | 2 2 1| 3 2 5 1 1 1 5
Bytes
Command | STX | Address | CPU 0 | BRW | Number | Irelay | Comma | dl | Comma | |relay
element number | number of bits | number | or space or space | number
(ADR) 01 (n) 1 2
Command (continued)
1 1 1 5 1 1 2 1 1
Comma | d2 | Comma Irelay | Comma | dn | Checksum | ETX | CR
or space or space number | or space
n

Writeinformationis“0” when it is OFF or “1” when it is ON.

(" dn: write data to the extent of the specified number of bits (n =1 to 16)
dn =0 (OFF)
_ dn=1(ON)
Number of
Bytes 1 2 2 2 2 1 1
Response | STX | Address | CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Setting four user-defined flags of the UT100 Series with address number 05 to ON,
OFF, OFF, and ON.

The following command sets the four user-defined flags (10021, 10022, 10023, and 10024) at address

number 05 to ON, OFF, OFF, and ON respectively.

[Command] STX$+ “05010BRW0410021, 1, 10022, 0, 10023, 0, 10024, 15C” +ETX$+CR$

Note: The user-defined flags (I relays) are flags that the user can freely read/write. For areas available
to the user, see Chapter 7 or 9, Functions and Applications of | Relays.

“OK" isreturned as the response to the above command.

[Response] STX$+ “05010K 60" +ETX$+CR$
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BRS Specifies | relays to be monitored on a bit-by-bit basis.

e Function

Specifies the numbers of | relays to be monitored on a bit-by-bit basis. Note that this command simply
specifies | relays. Actual monitoring is performed by the BRM command after the | relay numbers are
specified.

When the volume of datais large and you wish to increase the communication rate, it is effective to
use a combination of the BRS and BRM commands rather than the BRD command.

* The number of registers to be specified at atimeis 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without a checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of | 4 2 2 1| 3 2 5 1 5 1
Bytes
Command | STX | Address | CPU 0 | BRS | Number | Irelay | Comma | Irelay | Comma
element number | number of bits | number | orspace | number | or space
(ADR) 01 (n) 1 2

Command (continued)

5 2 1 1
| relay Checksum | ETX | CR
number
n
Number of 1 2 5 9 ) 1 1
Bytes
Response STX Address CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Monitoring the PV burnout status of the UT100 Series with address number 05
The following command monitors the PV burnout status (10007) at address number 05.

(This command is used for simply specifying registers.)

[Command] STX$+ “05010BRS01100074E" +ETX$+CR$

“OK" isreturned as the response to the above command.

[Response] STX$+ “05010K 60" +ETX$+CR$
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BRM Monitors | relays on a bit-by-bit basis.

e Function
Reads the ON/OFF statuses of | relays that have been specified in advance by the BRS command.

» Before executing this command, the BRS command must always be executed to specify which |
relays are to be monitored. If no relay has been specified, error code 06 is generated. This error also
occurs if the power supply is turned off.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of
Bytes 1 2 2 1 3 2 1|1
element number | number
(ADR) 01
Number of [ 4 2 2 21|11 1 2 1 1
Bytes
element number | number
(ADR) o1

Theresponseis“0” when the status is OFF or “1" when ON.

dn: read data to the extent of the number of bits specified by the BRS command (n = 1 to 16)
dn =0 (OFF)
dn=1(ON)

e Example: Monitoring the PV burnout status of the UT100 Series with address number 05
The following command monitors the PV burnout status (10007) at address number 05.
(This command reads the statuses of the | relays specified by the BRS command.)

[Command] STX$+ “05010BRMD7" +ETX$+CR$
The ON/OFF status of the | relay is returned as the response to the above command.

[Response] STX$+ “05010K 191" +ETX$+CR$
¢

| relay has been ON.
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WRD Reads D registers and | relays on a word-by-word basis.

e Function

Reads a sequence of contiguous register information on a word-by-word basis, by the specified
number of words, and starting at the specified register number.

* The number of words to be read at atimeis1to 32.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of 1 2 5 1 3 5 1 2 2 1 1
Bytes
Command | STX | Address CPU 0 | WRD | Register | Comma | Number | Checksum | ETX | CR
element number | number number | or space | of words

(ADR) 01 (n)
Numberof | 2 2 2 4 4 4 2 1] 1
Bytes
Response [ STX Address CPU OK | ddddl dddd2 ddddn | Checksum | ETX | CR
element number | number

(ADR) 01

Theresponseis returned in a4-digit character string (0000 to FFFF) in a hexadecimal pattern.

Read data of the specified number of words
ddddn = character string in a hexadecimal pattern
n=1to32

e Example: Reading a measured input value of the UT100 Series with address number 03
The following command reads the measured input value (D0002) at address number 03.

[Command] STX$+ “03010WRDDO0002, 0174 +ETX$+CR$

The measured input value 200 (00C8 (HEX)) is returned as the response to the above command.

[Response] STX$+ “03010K 00C839” +ETX$+CR$
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WWR Writes data into D registers and | relays on a wor d-by-word basis.

e Function
Writes information into a sequence of contiguous registers on a word-by-word basis, by the specified
number of words, and starting at the specified register number.

* The number of words to be written at atimeis 1 to 32.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Numberof | 4 2 2 1| 3 5 1 2 1 4
Bytes
Command | STX | Address | CPU 0 | WWR | Register | Comma | Number | Comma | ddddl
element number | number number | or space | of words | or space
(ADR) 01 (n)

Command (continued)

4 4 2 1 1

dddd2 ddddn | Checksum | ETX | CR

Write information is specified in a4-digit character string (0000 to FFFF) in a hexadecimal pattern.

(" Write data of the specified number of words

ddddn = character string in a hexadecimal pattern
L n=1to32

Number of

Bytes 1 2 2 2 2 1 1
Response STX | Address CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Writing “200” into target setpoint of UT100 Series with address number 03.
The following command writes data 200 (00C8 (HEX)) into the target setpoint 1 (D0120) at address
number 03.

[Command] STX$+ “03010WWRDO0120, 01, 00C88F” +ETX$+CR$

“OK” isreturned as the response to the above command.

[Response] STX$+ “03010K5E” +ETX$+CR$
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WRR Reads D registers and | relays on a word-by-word basisin random order.

e Function
Reads the statuses of registers on a word-by-word basis, by the specified number of words and in a
random order.

* The number of words to be read at atimeis 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Numberof |, 2 2 | 1| s 2 5 1 5 1
Bytes
Command | STX | Address | CPU 0 | WRR | Number | Register | Comma | Register | Comma
element number | number of words | number | or space | number | or space
(ADR) il (n 1 2

Command (continued)

5 2 1 1
Register | Checksum | ETX | CR
number
(n)
Number of 1 P 2 2 4 4 4 5 L )
Bytes
Response | STX | Address CPU OK | ddddl | dddd2 ddddn | Checksum | ETX | CR
element number | number
(ADR) 01

Theresponseis returned in a4-digit character string (0000 to FFFF) in a hexadecimal pattern.

{ ddddn = character string in a hexadecimal pattern (n = 1 to 16) J

e Example: Reading the measured input and output values of the UT100 Series with address number
10.

The following command reads the measured input value (D0002) and output value (DO004) at address

number 10.

[Command] STX$+ “10010WRR02D0002, D000489” +ETX$+CR$

The measured input value 200 (00C8 (HEX)) and output value 50 (0032 (HEX)) are returned as
the response to the above command. l

[Response] STX$+ “ 10010K 00C80032FC” +ETX$+CR$
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WRW Writes data into D registers and | relays on a word-by-word basis in random order.

e Function

Writes register information specified for each register into registers of the specified number of words
in a random order.

* The number of words to be written at atime is 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of | 2 2 1| 3 2 5 1 4 1
Bytes

Command | STX | Address | CPU 0 | WRW | Number | Register | Comma | ddddl | Comma
element number | number of words | number | or space or space

(ADR) 01 (n) 1

Command (continued)
5 1 4 5 1 4 2 1 1

Register | Comma | dddd2 Register | Comma | ddddn | Checksum | ETX | CR

number | or space number | or space
2 n

Write information is specified in a4-digit character string (0000 to FFFF) in a hexadecimal pattern.

( Repetition of register numbers and write information by the specified number of words

ddddn = character string in a hexadecimal pattern
_nh=1t016

Number of

Bytes 1 2 2 2 2 1 1
Response | STX | Address | CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Writing “20.0” into target setpoint of UT100 Series with address number 10 and “15.0"
into the alarm-1 setpoint.

The following command writes
“20.0" into target setpoint 1 (D0120) and “15.0” into the alarm-1 setpoint (D0101) at address number 10.

[Command] STX$+ “10010WRW02D0120, 00C8, D0101, 00968F” +ETX$+CR$

Target setpoint: 200 41 T— Alarm setpoint: 150

“OK” isreturned as the response to the above command.

[Response] STX$+ “10010K5C” +ETX$+CR$
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WRS Specifiesthe D registers and | relays to be monitored on a word-by-word basis.

e Function

Specifies the numbers of the registers to be monitored on a word-by-word basis. Note that this
command simply specifies the registers. Actual monitoring is performed by the WRM command after
the register numbers are specified by this command.

If the volume of data is large and you wish to increase the communication rate, it is useful to use a
combination of the WRS and WRM commands rather than the WRD command. If the power supply is
turned off, the register numbers specified will be erased.

« The number of words to be specified at atimeis 1 to 16.

« For the format of response in the event of failure, see subsection 3.1.2.

* The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Numberof | 2 2 | 1| s 2 5 1 5 1
Bytes
Command | STX | Address CPU 0 | WRS | Number | Register | Comma | Register | Comma
element number | number of words | number | or space | number | or space
(ADR) 01 (n) 1 2

Command (continued)

5 2 1 1
Register | Checksum | ETX | CR
number
n
Number of 1 2 5 2 5 1 1
Bytes
Response STX | Address CPU OK | Checksum | ETX | CR
element number | number
(ADR) 01

e Example: Monitoring the measured input value of UT100 Series with address number 01
The following command monitors the measured input value (D0002) at address number 01.
(This command simply specifies the registers.)

[Command] STX$+ “01010WRS01D000255" +ETX$+CR$

CPU number: 01 —T T— D register number: D0002

“OK” isreturned as the response to the above command.

[Response] STX$+ “01010K5C" +ETX$+CR$
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WRM Monitorsthe D register and | relays on a word-by-word basis.

e Function
Reads register information that has been specified in advance by the WRS command.

» Before executing this command, the WRS command must always be executed to specify which
registers are to be monitored. If no register has been specified, error code 06 is generated. This error
also occurs if the power supply is turned off.

« For the format of response in the event of failure, see subsection 3.1.2.

« The command shown below includes the checksum function. When performing communication
without the checksum, do not include the 2-byte checksum command element in the command.

e Command/Response (for normal operation)

Number of 1 2 5 1 3 ) 1 1
Bytes
Command | STX | Address CPU 0 | WRM | Checksum | ETX | CR
element number | number

(ADR) 01
Number of 1 5 5 2 4 4 4 5 L )
Bytes
Response STX | Address CPU OK | ddddl | dddd2 ddddn | Checksum | ETX | CR
element number | number

(ADR) 01

Theresponseis returned in a4-digit character string (0000 to FFFF) in a hexadecimal pattern.

Read data of the number of words specified by the WRS command
ddddn = character string in a hexadecimal pattern
n=1to 16

e Example: Monitoring the measured input value of UT100 Series with address number 01
The following command monitors the measured input value (D0002) at address number 01.

(This command reads the statuses of the registers specified by the WRS command.)

[Command]  STX$+“01010WRMES" +ETX$+CR$

T— CPU number: 01

The measured input value 200 (00C8 (HEX)) is returned as the response to the above command.

[Response] STX$+ “01010K 00C837" +ETX$+CR$

T— Measured input value: 200
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Reads the model, presence or absence of options, and revisions.

e Function
Returns the model number of UT100 Series, whether any options are included, and the version number
and revision number are read.

« For the format of response in the event of failure, see subsection 3.1.2.

e Command/Response (for normal operation)

Note: Model, control output and option of UT100 Series

voddno O 0O

T130: UT130 - 48 x 48 (mm)
T150: UT150 - 48 x 48 (mm)
T152: UT152 - 48 x 96 (mm)
T155: UT155 - 96 x 96 (mm)

P150: UP150 - 48 x 48 (mm)

IM 05C01E12-10E

1to 3 only

uaoono O

T

01: Two alarms

02: Heater burnout detection and two alarms

04: Communication function
10: Two contact inputs
20: 4 to 20 mA DC retransmission output

QWPOXINDIAAWNE

Note: Version number and revision number

VOL ROO

t

Space

Relay output

Pulse output

4 to 20 mA DC output
Heating and cooling relay output
Heating relay outpout and cooling pulse outpout
Heating relay output and 4-to-20 mA DC cooling output
Heating pulse output and cooling relay output

Heating and cooling pulse outputs
Heating pulse output and 4-to-20 mA DC cooling output
: 4-t0-20 mA DC heating output and cooling relay output
: 4-t0-20 mA DC heating output and cooling pulse output
: 4-t0-20 mA DC heating and cooling outputs

05: Communication function
11: Two contact inputs

Revision number

Version number

Number of |, 2 2 1| 3 |1 2 1|1
Bytes
Command | STX | Address | CPU 0 | INF | 6 | Checksum | ETX | CR
element number | number
(ADR) o1
Number of
Bytes 1 2 2 2 8 8 4 4
Response | STX | Address | CPU | OK | Unoooooo Version Readout start Number of
element number | number (Note 1) Revision register for readout registers
(ADR) 01 (Note 2) special device | for special device
Response (continued)
4 4 2 1 1
Write start Number of write | Checksum | ETX | CR
register for registers for
specia device |  specia device
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<X See Also

Response Error Codes

Subsection 3.1.2, Configuration of Response, for the structure of the response in the event of error.

The error codes (EC1) and detailed error codes (EC2) of response are as follows.
Table 3-3 List of Error Codes EC1

Error Code

Meaning

Causes

02

Command error

No command exists.
Command not executable

03

Register specification error

No register number exists.
If abit register (I relay) is used on aword-by-word basis, its specification is
not correct.

Out of setpoint range

A character other than O or 1 has been used for the bit setting.

A value other than 0000 to FFFF has been specified in the word specification.
The position of astart for adataload, save, or other command, is out of the
address range.

05

Out of data number range

The specification of the number of bits or words s out of the range of use.
The number of data specified and the number of parameters for registers, etc.
are not consistent.

06

Monitor error

An attempt was made to execute monitoring without specifying the monitor
(BRS or WRS).

08

Parameter error

Anillegal parameter is set.

42

Sum error

The sum does not match the expected value.

Internal buffer overflow

A datavalue greater than specified is received.

Character reception time-out

The end-of-data or end-of-text character is not received.

Table 3-4 List of Detailed Error Codes EC2

Error Code
(EC1)

Meaning

Detailed Error Code (EC2)

03

Register specification error

04

Out of setpoint range

05

Out of data number range

Parameter number where error occurred (HEX)
Thisis the number of a parameter in sequence that first resulted in error when
counted from the leading parameter.
Example:
Error in register name specification

STX 01010BRW 0510017, 1, 10018, 0, AO0502

Parameternumbers 1 2 3 4 5 6

Inthiscase, EC1 =03 and EC2 = 06

08

Parameter error

Anillegal paraeter is set.

For error codes other than those noted as EC1, there is no EC2 meaning.

m Checking error on the controller

If the wiring or parameter setting for communication are not correct, the controller displays the error
as followings.

Press the SET/ENT key once. The error display goes out.

Display Error content Remedy
Flashing period | Communication failure Press any key to stop the flashing
on PV display | (only when/RSis specified)

3-20

IM 05C01E12-10E




Chapter 3 PC Link Communication

3.3 Example of BASIC Program for Send and Receive

This section shows an example of a command sending and response receiving program created with
Microsoft Quick BASIC*2 for PC/AT*! (or compatible machines).

The communication conditions of the UT100 Series and those of the PC (e.g., communication rate)
must agree with each other. Set the communication rate (baud rate) of the PC using the SWITCH
command of MS-DOS*3. For how to use the SWITCH command, refer to the User’'s Reference
Manual of MS-DOS. Moreover, set the parity, character bit length, stop bit length, and so on using the
OPEN statement.

*1 PC/AT isaproduct of IBM Corporation.
*2 Microsoft Quick BASIC is aregistered trademark of Microsoft Corporation.
*3 MS-DOS is aregistered trademark of Microsoft Corporation.
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260

1270
1280
1290
1300
1310

1320
1330

1340

1350
1360

1370
1380
1390
1400
1410
1420
1430
1440

Example of the Program Created Using Microsoft Quick BASIC Version 7.1
(Reads the valuesin three D registers from register 0002.)

=== Main routine ===
STX$=CHR$( 2)
ETX$=CHR3$( 3)

CR$=CHR3$( 13)

RCVCHR$= “"

f RCVEND=0

f TI MEQUT=0

SEND$=STX$+" 01010\RDD0002, 03" +ETX$

OPEN “COML: 9600, N, 8, 1, ASC'  FOR RANDOM AS #1
ON COM1) @GOsSUB receivechr

ON TI ME(5) GOSUB tineout

PRI NT #1, SENDS$

coM1) ON
TIMER ON

DO
LOOP WHI LE fRCVEND=0 AND f Tl MEQUT=0

TIMER OFF

coM1) COFF
CLCSE #1

PRI NT “>"+SEND$
PRI NT “<”+RCVCHR$

END

‘

=== Subroutine ===
recei vechr:
CHR1$=I NPUT\ ( 1, #1)

| F CHR1$=CR$ THEN
| F RCVCHR$=SEND$ THEN

RC\/0'|R$=“ "

f RCVEND=0
ELSE

f RCVEND=1
END | F
ELSE
f RCVEND=0
RCVCHR$=RCVCHR$+CHRL$
END | F
RETURN

‘ Define

‘ Define

‘ Define

“ Initialize receive character string
“Initialize flag

“Initialize flag

* Create character string for send

‘ Open a port
* Specify interruption processing during
receiving

* Specify interruption processing at timeout

* Send
‘ Permit interruption during receive
‘ Start timer

* Wait for receive end or timeout

* Stop timer
* Prohibit interruption during receiving
* Close the port

* Display sent character string on screen

* Display received character string on
screen

‘ END

* Interruption processing during receiving

* Fetch characters from receive buffer
one by one

“ If received character string is “CR,”

“ If received character string is the same
served command,

* Initialize receive character string.(Echo
Back Processing)

‘ receiving flag remains initialized at O.

“ If received character string is different
from served command,

‘ receiving end flag is set.

“If it is a character other than CR,

‘ receiving end flag remains initialized at 0.

* Create received character string
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1450 timeout: * Timeout processing
1460 f TI MEOUT=1 * Set timeout flag
1470 RCVCHR$="Tinme out ! (5 sec)”+CR$ * Character string for display on screen

“Time out! (5 sec)”
1480 RETURN
1
* The line numbers are not required. (They are simply provided for checking the number of program

steps.)
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Chapter 4 Ladder Communication

4. Ladder Communication

4.1 Overview

You can establish a data link between UT100 Series controller and sequencer (PLC) by simply
creating a ladder program on PLC.

By specifying the register numbers of the D registers of the instrument as parameters in the ladder
program, you can write/read data to and from the registers using BCD codes (0 to 9).

Y ou cannot access | relays when using ladder communication. First, obtain an understanding of the
ladder communication protocol, then refer to the examples of ladder communication in Subsection 4.3.

Ladder communication module

(F3RZ91-0N)
FA-M3

Maximum overall calbe length of 1200m for a maximum of 31 substations

Figure 4-1 Connection Example for Ladder Communication

e Connecting the digital indicating controller to a PLC made by Mitsubishi

When the controller is connected to a PLC manufactured by Mitsubishi (MELSEC-A series), you can
use the non-procedural mode of the computer link unit. An example of communication program
connected with MELSEC-A series PC link units is described in section 4.3.
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e Data Form of Commands
The table below shows the data forms of commands for D registers.

Table 4-1 Data Forms of Commands for D Registers

Type of Data Contents of Data Specified Form

PV high and low limits, target setpoints, and oth- | Measuring range (EU) data Numeric data not including the deci-

ers mal point

Bias, deviation alarms, and other Measuring range span (EUS) data | Numeric data not including the deci-
mal point

Proportional bands, upper and lower limits of % data (0.0 to 100.0%) 0to 1000

output, and others

Various modes, alarm types, and others Seconds, absolute values, and data | Absolute values not including the

without unit decimal point

e Command Format for Communication
Example: When setting a target setpoint “50.0” to UT100 Series, the higher-level device sends the
value “500” as command data without the decimal point (this is true for both setting 5.00 or 500).

Data to be send from the higher-level device: 500

Command data: 500 / \ Response data from UT100 Series: 500

4 \

Target setpoint: 50.0

UT100 Series side

* The position of the decimal point for “500” is determined by the DP (position of decimal point) parameter of UT100 Series.
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4.2 Commands/Responses at the PLC

Chapter 4 Ladder Communication

The PLC sends commands, and receives responses to these commands. The commands/responses that
can be used are as follows.

421 Command/Response Component Elements

Commands sent from the PLC to the instrument are of the form shown in the table below.

Number of bytes 1 1 1 1
Number of BCD digits 2 2 4 1 4 2 2
Address | CPU i
Command/response element | number | number Parameter +/- Read/write CR LF
(ADR) (01) number data (oD) (0A)

1) Station number (01 to 99)
Number used to enable the PLC to identify UT100 Series with which it communicates (UT100 Series

communication address).

2) CPU number
Fixed at 01.

3) Parameter number

Can be changed only during a read operation.

Four-digit BCD data of D register number

C\ See Also

For details on D registers see chapters 6.

40

This position is fixed at 0.

5) 0

This position is fixed at 0.

6) R/W
0: Read

1: Write

7) +-
0: Positive data (+)

1: Negative data (-)

8) Read/write data

A maximum of 64 data items

In the case of awrite operation, thisis BCD 4-digit set data excluding the decimal point. In the case

of aread operation, it is the number of data items that are read.

9) CR, LF

Control code which indicates the termination of a command. The corresponding character codes are
CR = CHR$(13) and LF = CHR$(10).

IM 05C01E12-10E



4.2.2 Reading Parameters
Parameters from the PLC are read to UT100 Series Controller in the following configuration.
Capable of reading data from a maximum of 20.

Number of bytes 1 1 2 1 1 2
Number of BCD digits 2 2 4 1)1 1 1 4 2
Number of
Address| CPU i
Parameter dataitems CR LF
Command element | number | number number 0| O 0 0 that are read (0D) (0A)
(ADR) | (01) ™
Number of bytes 1 1 2 1 1 2 1 1
Number of BCD digits 2 2 4 1 1 1 1 4 1 1 1 1 4
Address| CPU
Response element number | number ngme;er o O 0 | +- dddd1l o O 0 | +/- | dddd2
(ADR) (012)
| I |
Data of parameter number (a) Data of parameter number (b)
(XX 1 1 2 1 1
1 1 1 1 4 2 2
CR LF
0| O 0 | +- dddd1 (0D) (OA)

Data of parameter number (n)

e Example of reading a mesured input value (D register 0002) of UT100 Series with address number
01

[Command] “01010002000000010D0A”

Note: Concerning D registers, refer to Chapter 6 or 8.
The measured input value 200 (BCD code) is returned in response to the above command.

[Response] “01010002000002000D0A”

Refer to the send data creation programs in Section 4.3 for examples of ladder programs of com-
mands. Also, refer to the receive data processing programs in Section 4.3 for examples of ladder
programs used in response to commands.
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4.2.3 Writing Parameters

Parameters from the PLC are written to the instrument in the following configuration.

Chapter 4 Ladder Communication

Number of bytes 1 1 2 2 1 1
Number of BCD digits 2 2 4 1 4 2 2
Address| CPU
Command element number | number P?]\Lar%e;er +/- dddd (85) (Id':)
(ADR) (01)
Number of bytes 1 2 2 1
Number of BCD digits 2 2 4 1 4 2 2
Address | CPU
Parameter CR LF
Response element number | number +/- dddd
(ADR) (01) number (OD) (OA)

e Example of writing 200 into target setpoint (D register 0003) of UT100 Series with address number

01

[Command] “01010003001002000D0A"

Note: Concerning D registers, refer to Chapter 6 or 8.

The measured input value 200 (BCD code) is returned in response to the above command.

[Response] “01010003001002000D0A”

Refer to the send data creation programs in Section 4.3 for examples of ladder programs of com-
mands. Also, refer to the receive data processing programs in Section 4.3 for examples of ladder

programs used in response to commands.
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424 Response Error Codes

Data that the master station (PLC) may receive on an error occurrence and the descriptions of the
corresponding error are shown in the table below.

0101/0103/0000/0001/CR/LF

T— Read/Write data

Oth digit, Oth digit, R/W, +/-
Parameter number

Address number, CPU number

Note: “ /" in the following send and receive data examples is used for explanatory purposes only,
and is not part of the actual data string.

Table4-2 Error CodelList

Description of error

Example of master controller send data

Master controller receive data

A non-existent parameter was set.

0101/0603/0000/000/CR/L F

0101/0603/0000/FFFF/CRILF

4
FFFF isreturned.

Characters other than a BCD code (0 to 9)
were used other than in an address.
* Thisexcludes LF (0A).

0101/0123/0000/000B/CR/LF
0101/0123/000B/0000/CR/LF
0101/0123/0B00/0000/CR/LF
0101/012B/0000/0000/CR/LF

010VFFFF/FFFF/FEFF/CRILF

An LF code (0A) was used other than in an

0101/0123/0000/000A/CR/LF
0101/0123/000D/0000/CR/LF

o No response
address. 0101/0123/0D00/0000/CR/L F =
0101/010D/0000/0000/CR/LF
@12 fﬁiﬁgg&e" from the addresses of | (143/0123/0000/0000/CRIL F
. 0001/0123/000D/0000/CR/LF No response
* |nthe exan_1p|e at right, none of the 2301/0123/0000/0000/CRIL F
addresses exist. ==
The write data was outside the range. 0101/0122/0011/9999/CRILF 0101/0122/0000/0050/CR/LF
* |n the example at right, the current P: X
Proportional band is 5.0. Data outside the range Current P: Proportional band
The command length (length of the send
dete) 1S 1ncorTect. (teng 0101/0123/0000/00/CR/L F
* The command length, including CR and 0101/0123/0/CRILF No response
LF, must be 10 bytes. 0101/Q/CRILF
A timeout occurred during communication.
* Timeout is 5 seconds. No response
The buffer overflowed.
* This error occurs when the buffer - No response
overflow exceeds 190 bytes.
A framing error or a parity error occurred. | — No response

ﬁ NOTE

If a parameter that is not in the D register table or the | relay table is read, an error does not occur. In

this case, 0 will be returned instead.
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Chapter 4 Ladder Communication

4.3 Example of Ladder Communication Programs

This manual presents examples of how Y okogawa' s UT100 series temperature controller is ladder-
programmed to communicate with Mitsubishi Electric’s MELSEC-A programmable logic controller
(PLC). Communication is carried out through a computer link unit (Model A1SJ71C24-R4 or
A1SJ71UC24-R4).

e Tasksinvolved in programming:
Data are read from and written to three UT100 series controllers connected to the PLC.

» Tasksinvolved in reading:
The four data items—PV error information (ERROR), measured input value (PV), current target
setpoint (CSP) and control output value (OUT)—are read into the PLC's registers at regular
intervals (one second).

e Tasksinvolved in writing:
The target setpoints of the three UT100 series controllers having addresses 1, 2 and 3 are changed
from the PLC. These changes are made through the PLC’s contact inputs.

MELSEC-A(PLC)
Unit 0 Unit 1 Unit 2 Unit 3 Unit 4

Computer link module
The computer link unit uses
32 of the 1/O points belonging
| to units 2 and 3.
Ly « |

UT100 series controllers

DI module

Address 1  Address 2 Address 3
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4.3.1

Data Reading and Writing

e Locationswhere PLC Data Are Stored (for reading)

Address-1 | Address-2 | Address-3

Controller | Controller | Controller
PV error information D0104 D0124 D0144
Measured input value D0106 D0126 D0146
Target setpoint D0108 D0128 D0148

Control output value

DO0110

D0130

DO0150

e Switches for Changing the Target Setpoints (writing)

X0002: On - The value of the PLC's D0021 register is written to the SP parameter of the address-1

controller.

Off - The value of the PLC’s D0022 register is written to the SP parameter of the address-1

controller.

X0003: On - The value of the PLC’'s D0023 register is written to the SP parameter of the address-2

controller.

Off - The value of the PLC’'s D0024 register is written to the SP parameter of the address-2

controller.

X0004: On - The value of the PLC's D0025 register is written to the SP parameter of the address-3

controller.

Off - The value of the PLC’'s D0026 register is written to the SP parameter of the address-3

controller.
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Chapter 4 Ladder Communication

432 Wiring

This section explains how to connect the two-wire computer link unit to two-wire UT100 series
controllers.

Short-circuit the SDA(+) and RDA(+) terminals and the SDB(-) and RDB(-) terminals of the computer
link unit as the UT100 series controller is designed to operate in a two-wire system. Be sure to attach
220-Q, 1/2-Waett terminating resistors, as shown in the following figures.

e Wiring to a UT130, UT150 or UP150 Controller

UT130-xx/RS, UT130-xx/RS,
MELSEC-A UT150-xx/RS or UT150-xx/RS or
" _|' K Unit UP150-xx/RS UP150-xx/RS
computer fink uni controller controller
£ofrof—f o A—f=tot,
oS OB () O (B) RSA|(-) @ RSA|(-) @
Terminating Terminating
220Q, 1/12W
RDA (+) O 220Q, 1/2W

RDB (-)
SG SG
SG

_,__ SHIELD —O Grounding resistance of

no greater than 100Q

Grounding resistance of
no greater than 100Q

e WiringtoaUT152 or UT155 Controller

UT152-xx/RS or UT152-xx/RS or
PC, PLC UT155-xx/RS UT155-xx/RS
or graphic panel controller controller
con) @ rselt) ) A [\ rssl) ) %
é SDB () (B) RSA|(-) @ RSA|(-) @
Terminating Terminating
220Q, 1.2W 220Q, 1/2W
%RDA *)
RDB (-)
SG SG
se 29) @)
SHIELD —O Grounding_resistance of
_,__ no greater than 100Q

Grounding resistance of
no greater than 100Q

@ NOTE

The symbols for the terminal assignments of the computer link unit and UT100 series controllers
indicate:

* positive polarity by the letter A for the computer link unit and by the letter B for the UT100 series
controller, and

* negative polarity by the letter B for the computer link unit and by the letter A for the UT100 series
controller.
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4.3.3

4-10

Configuring the Computer Link Unit

This section explains how to define the specifications of communication carried out between the
computer link unit and the UT100 series controllers.

The computer link unit is configured using its front-panel DIP switch, while communication param-
eters are used to configure the UT100 series controllers.

e Transmission Specifications of Computer Link Unit

Switch Assignment Setup Parameter State
ON OFF
01 Unused — —
02 Selection between computer link unit and multidrop link | Computer link unit | Multidrop link
03 Unused — —
04 Write enable/disable during the RUN mode Enable Disable
05 Baud rate Programmed as shown in Note.
06
o7
08 Data bits 8 bits 7 bits
09 Use/non-use of parity bit Used Unused
10 Selection of even parity or odd parity Even Odd
11 Stop bits 2 bhits 1 bit
12 Use/non-use of sum check Used Unused
0l:+---- 04 D5 ceevrerennenennes 12
A Lalod] Lol 1T oo R
ON
Note: Table of Baud Rates
Baud Rate (bps) 300 600 2400 4800 9600 19200 Undefined
SWO05 OFF ON OFF OFF ON OFF ON
SWO06 OFF OFF ON OFF OFF ON ON
SWO07 OFF OFF OFF ON ON ON ON

Shaded areas

are not used for the communication with the UT100 series controllers.

e Communication Specifications of UT 100 Series Controller

Para-meter Description Setup Range Example of Setup

PSL Protocol selection | 0: PC link without sum check 2

1: PC link with sum check

2: Ladder-programmed communication

3: MODBUS (ASCII)

4: MODBUS (RTU)
ADR Address 1to 99 (maximum of 31 units) 1
BPS Baud rate (bps) 0: 2400; 1: 4800; 2: 9600 2
PRI Parity 0: None; 1: Even; 2: Odd 0
STP Stop bits lor2 1
DLN Datalength 7or8 8
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Chapter 4 Ladder Communication

e Station Number Setting Switch on Computer Link Unit

0] x 10 — Sets the tens’ digit.

0fx1 — Setsthe ones’ digit.

M ode Setting Switch on Computer Link Unit

Mode Definition
Unused.

to3 Unused.
Non-procedural mode

Mode

Type-1 protocol mode

Type-2 protocol mode

Type-3 protocol mode

Type-4 protocol mode
Unused.
Testing of separate unit

—_
]
m

MO |0 |N|o ||~ | |O
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4.3.4

4-12

List of Devices Used

The following table lists the devices used in the examples of ladder programming for communication

described.
Device Name Description
Special relays M9032 One-second clock
M9036 Always-ON flag
M9038 Flag for initial processing (ON state for one scan)
M9039 RUN flag
Internal relays M1 Selection of transmission 1
M2 Selection of transmission 2
M3 Selection of transmission 3
M305 Read/write flag
M306 Data comparison flag
M500 Zero reset
M501 Initia flag
M502 Reset flag
M601 Transmission 1P
M602 Transmission 2P
M603 Transmission 3P
Inputs X0002 Target setpoint setting flag of address-1 controller
X0003 Target setpoint setting flag of address-2 controller
X0004 Target setpoint setting flag of address-3 controller
X0020 End-of-transmission flag (for computer link unit only)
X0021 Request-to-read-received-data flag (for computer link unit only)
Outputs Y0030 Reguest-to-send flag (for computer link unit only)
Y0031 End-of-reading-of-received-data  flag (for computer link unit only)
Data registers DO Number of transmitted data items
D1 CPU address
D2 First D register number
D3 Read/write command
D4 Number of data items
D5 End of transmission
D100 Data size received by address-1 controller
D101 to 104 Data received by address-1 controller
D120 Data size received by address-2 controller
D121 to 124 Data received by address-2 controller
D140 Data size received by address-3 controller
D141 to 144 Data received by address-3 controller
D201 Data of address-1 controller for writing
D202 Data of address-2 controller for writing
D203 Data of address-3 controller for writing
D301 Communication buffer for address-1 controller
D302 Communication buffer for address-2 controller
D303 Communication buffer for address-3 controller
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** %% Startup Process **x* %%

M9038
— | [PLS M500
Zero-
reset
flag
M9039
— | [PLS M501 H
Initial
flag
M3
—F [PLS M502
Selection of Reset
transmission 3 flag
M500 K
— | [MOV 0 A0 H
Zero-
reset
flag
K
+ [MOV 0 Al
M501 P K
— | [DMOV 1 A0
Initial
flag
M502
Reset
flag
* % %% Rotation Command **** %%
M9032 P K
— | [DRCL 1 =
*% %% Substitution of Codes with Flags ****x %%
M9036 K8
— | [DMOV A0 M1
Selection of

*% %% Communication Command Processing *** % %%

IM 05C01E12-10E
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L M9032 M1

transmission 1

|

M2

Selection of
transmission

[PLS M601}

Transmission
1P

- H

M3

Selection of
transmission

[PLS M602 ]

Transmission
2P

S|

Selection of
transmission

[PLS M603 ]+

Transmission
3P
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4-14

*%%% SP Data Setting * %% %%

X0002 P H
mi MOV 1122 D201 1|
X0002 P H
ﬁf‘ [MOV 3344 D201 }
X0003 P H
| MOV 9909 D202 1|
X0003 P H
—F MOV 7707 D202 }-
X0004 P H
} [MOV 5566 D203 }
X0004 P H
rd [MOV 4455 D203 |+
*%%% Data Comparison ** %% %%
<> D201 D301 ] (M306)—
H<> D202 D302 |+
—<> D203 D303 }
**%%%* Process for Accepting Writing ** %% %
M306
mi [SET M305
Read/write
flag
M306
— [RST  M305

Sets SP data
1 for address-
1 controller.

Sets SP data
2 for address-
1 controller.

Sets SP data
1 for address-
2 controller.

Sets SP data
2 for address-
2 controller.

Sets SP data
1 for address-
3 controller.

Sets SP data
2 for address-
3 controller.

Compares
preset SP
data with
communication
buffer data

Turns on the
write flag.

Turns on the
read flag.

IM 05C01E12-10E



Chapter 4 Ladder Communication

*%*% Process for Sending Read Command from Address-1 Controller ** % %%

M601 X0020 Y0030 M305 P H
| Lt e 3 [MOV 0005 DO | Sets register DO.
Transmis-  End of Request to Number of
sion 1P transmis-  send transmitted words
sion =5
P H
r [MOV 0101 D1  }{Setsregister D1.
Address-1
controller
(Station No. = 1)
P H CPUNo.=1

L [MOV 0100 D2 ] sets register D2.
Number of first-
read parameter =
1

+ [MOV 0000 D3  }Setsregister D3.
Read command =
0000

L [MOV 0400 D4 | sets register D4.
Number of data
items read = 4

[MOV  0AOD D5 ] Sets register DS.
A set of CR and
LF codes

P H H K

L ——{T0 0002 0000 DO 6 - Transfers data to

the transmission
register.

[SET Y0030 }— Turns onthe
Request to request-to-send

L send flag.
X0020

— | [RST Y0030 }Turns off the

e Request to |edlestiosent

ransmission send of-transmission

** %% Process for Receiving Data from Address-1 Controller ** %% %% flag turns on.
X0021 P H H K

{: 0101 D1 ]—{ } [FROM 0002 0080 D100 1 }Movgs the _
Request received data size
to read to D100.
received
data P

L [MOV D100 Z - Sets the received
data size in index
register Z.

P H H K z
r 4[FROM 0002 0081 D101 O }Movesasmuch
data as that
received from
D101.

| (Y0031)— Turns on the end-
End of of-reading-of-
reading of | received-data
received |flag.

data
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*%* %% Process for Sending Read Command from Address-2 Controller * %% %%

M602  X0020 Y0030 M305 P H
— | M M M [MOV 0005 DIV
Transmis-  End of Request to
sion 2P transmis-  send
sion
P H
L [MOV 0102 D1
P H
= [MOV 0100 D2 =
P H
= [MOV 0000 D3 H
P H
= [MOV 0400 D4 H
P H
[MOV  0AOD D5
P H H K
= —— 70 0002 0000 DO 6 =
[SET Y0030
Request to
L send
X0020
— | [RST Y0030 }
End of Request to
transmission send
*%%% Process for Receiving Data from Address-2 Controller ** %% %%
H X0021 P H H K
—= 0102 D1 I [FROM 0002 0080 D120 1 I=
Request
to read
received
data P
L [MOV D120 Z =
P H H K z
- —— FROM 0002 0081 D121 0 =
= (Y0031)—
End of
reading of
received
data

Sets register DO.
Number of
transmitted words
=5

Sets register D1.
Address-2
controller

Station No. =2

CPUNo.=1
Sets register D2.
Number of first-

read parameter =
1

Sets register D3.
Read command =
0000

Sets register D4.
Number of data
items read = 4

Sets register D5.
A set of CR and
LF codes

Transfers data to
the transmission
register.

Turns on the
request-to-send
flag.

Turns off the
request-to-send
flag when the end-
of-transmission
flag turns on.

Moves the
received data size
to D120.

Sets the received
data size in index
register Z.

Moves as much
data as that
received from
D121.

Turns on the end-
of-reading-of-
received-data
flag.
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** %% Process for Sending Read Command from Address-3 Controller * %% %%

M603  X0020 Y0030 M305 P H
| Lt e 3 [MOV 0005 DO | Sets register DO.
Transmis-  End of Request to Number of
sion 3P transmis-  send transmitted words
sion =5
P H
r [MOV 0103 D1  }Setsregister D1.
Address-3
controller
( Station No. = 3"
P H \CPUNo.=1 )

L [MOV 0100 D2 ] sets register D2.
Number of first-
read parameter =
1

+ [MOV 0000 D3  }Setsregister D3.
Read command =
0000

N [MOV 0400 D4 ]-{Sets register D4.
Number of data
items read = 4

[MOV  0AOD D5 ] Sets register DS.
A set of CR and
LF codes

P H H K

L ——{T0 0002 0000 DO 6 - Transfers data to

the transmission
register.

[SET Y0030 }—Turns onthe
Request to request-to-send

L send flag.
X0020

| [RST Y0030 }Turns off the

End of Request to |request-to-send

transmission send fl?g when the end-

*%%* Process for Receiving Data from Address-3 Controller ** %% %% g;g?:;rg'zz'.on
H X0021 P H H K

—{= 0103 D1 }—| [FROM 0002 0080 D140 1 T Moves the
Request received data size
to read to D140.
received
data P

L [MOV D140 Z - Sets the received
data size in index
register Z.

P H H K Z
r 4[FROM 0002 0081 D141 0 }Movesasmuch
data as that
received from
D141.

| (Y0031)— Turns on the end-
End of of-reading-of-
reading of | received-data
received |flag.

data
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*% %% Process for Writing to Address-1 Controller *** %%

D201

D301

0005 DO ]

0101 D1

2001 D2

1000 D3

D301 D4

0AOD D5

DO 6

[SET Y0030 |-
Request to

send

M601  X0020 Y0030
— ¥F ¥ MoV
Transmis- End of Request to
sion 1P transmis-  send
sion
M601  X0020 Y0030 M305
— | 4 WF || MOV
Transmis- End of Request to
sion 1P transmis-  send
sion
- MOV
- MoV
- MOV
- MOV
- MOV
P H H
- 4[TO 0002 0000
X0020
|
End of
transmission

[RST Y0030

Request to
send

Copies SP data to
the
communication
buffer.

Sets register DO.
Number of
transmitted words
=5

Sets register D1.

Address-1

controller
Station No. =1
CPUNo.=1

Sets register D2.
Number of write-
to parameter =
2001

Sets register D3.
Write command =
1000

Sets register D4.
Address-1
controller's SP
data

Sets register D5.
A set of CR and
LF codes

Transfers data to
the transmission
register.

Turns on the
request-to-send
flag.

Turns off the
request-to-send
flag when the end-
of-transmission
flag turns on.
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****% Process for Writing to Address-2 Controller * * % % %

M602 X0020 Y0030 P
— | F F [MOV D202 D302 }Copies SP data to
Transmis- End of Request to the o
sion 2P transmis-  send communication
sion buffer.
M602 X0020 Y0030 M305 P H
- A Ty || [MOV 0005 DO ] sets register DO.
Transmis-  End of Request to Number of
sion 2P transmis-  send transmitted words
sion =5
P H
- [MOV 0102 D1 ] Sets register D1.
Address-2
controller
Station No. = 2)
P H CPUNo.=1

L [MOV 2001 D2 | sets register D2.
Number of write-
to parameter =
2001

L [MOV 1000 D3 ] Sets register D3.
Write command =

1000
P
- [MOV D302 D4 - Sets register D4.
Address-2
controller's SP
data
P H

L [MOV ~ 0AOD D5 ' sets register D5.
A set of CR and
LF codes

P H H K

= ——T10 0002 0000 DO 6 {Transfers data to

the transmission
register.

[SET Y0030 }Turns on the
request-to-send

L flag.
X0020
— | [RST Y0030 }Turns off the
End of Request to ;lequeit-to-iend .
transmission send ag when the end-

of-transmission
flag turns on.
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*% %% Process for Writing to Address-3 Controller ** %%

Copies SP data to
the
communication
buffer.

Sets register DO.
Number of
transmitted words
=5

Sets register D1.
Address-3
controller

( Station No. = 3"
\CPUNo.=1 )

Sets register D2.
Number of write-
to parameter =
2001

Sets register D3.
Write command =
1000

| Sets register D4.

M603 X0020 Y0030
— | F F [MOV D203 D303 }+
Transmis- End of Request to
sion 3P transmis-  send
sion
M603 X0020 Y0030 M305 H
— | 3y Ty | [MOV 0005 DO ]
Transmis- End of Request to
sion 3P transmis-  send
sion
H
- MOV 0103 DI ]
H
- MOV 2001 D2
H
- MOV 1000 D3
o [MOV D303 D4
H
- MOV 0AOD D5 ]
P H H K
- 4[TO 0002 0000 DO 6 }
[SET Y0030
Request to
L send
X0020
— | [RST Y0030
End of Request to
transmission send

Address-3
controller’s SP
data

Sets register D5.
A set of CR and
LF codes

Transfers data to
the transmission
register.

Turns on the
request-to-send
flag.

Turns off the
request-to-send
flag when the ent-
of transmission
flag turns on.
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Chapter 5 MODBUS Communication

5. MODBUS Communication

51 Overview

Personal computer

| Maximum overall cable length of 1200 m for a maximum of 31 substations

T 3
tomezn | omczs | tomczs S tomcr

Figure 5-1 Connection of Slavesin MODBUS Communication

Use of the MODBUS communication enables UT100 Series to communicate with a wide variety of
devices such as PCs. In this communication, you use such device to read/write data from/into D
registers, (internal registers) of the UT100 Series.

Hereafter, PCs are generally called *“host devices.”

<X See Also

Chapter 6 or 8 for information on the D registers.

For the MODBUS communication of the UT100 Series, we provide the ASCIl mode (ASCII system)
and RTU mode (binary system) for the communication mode.

Table5-1 ASCII and RTU Modes

Item ASCII Mode RTU Mode
Number of data bits 7 bits (ASCII) 8 hits (binary)
Message start mark : (colon) Not necessary
Message end mark CR+LF Not necessary
Length of message (Note 1) | 2N + 1 N
Datatimeintervals 1 second or less 24 hit time or less (Note 2)
Error detection Longitudinal redundancy check: LRC Cyclic redundancy check: CRC-16

Note 1: When the length of a message in the RTU mode, it is assumed to be “N.”
Note 2: When the communication rate is 9600 bps, 1 +~ 9600 X 24 sec or less.

In the MODBUS communication, a host device identifies each UT100 Series with a communication
address of 1 to 99. Some of the commands used let you specify broadcast that requires no address
numbers. For more information on broadcast specifications, see subsection 5.2.2.
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5.1.1

5-2

Configuration of Message

Messages sent from a host device to UT100 Series, consists of the following elements.

Element Start of Address Function Data Error End of
Message Number Code Check Message
Mark (ADR) Mark
Number of bytesin RTU mode None 1 1 2n 2 None
Number of bytesin ASCII mode 1 2 2 4an 2 2

@

@

(©)]

©)

©)

(6)

(1) Start of Message Mark
This mark indicates the start of a message. Note that only ASCII mode requires the colon.

(2) Address Number (1 to 99)
Address numbers are used by host devices to identify the UT100 Series at the communication destina-
tion. (These numbers are identification numbers specific to individual UT100 Series.)

(3) Function Code (See subsection 3.2.1, List of Function Codes)
The function code specifies a command (function code) from the host device.

(4) Data
This element specifies D register numbers, the number of D registers, parameter values, and so on in
accordance with the function code.

(5) Error Check

In RTU mode Carried out by the cyclic redundancy check (CRC-16) system.

In ASCII mode Carried out by the longitudinal redundancy check (LRC) system.

(6) End of Message Mark

This mark indicates the end of a message.

Note that only ASCIl mode requires CR + LF

e Message format for communication

Example: When setting the target setpoint “50.0” to a UT100 Series, the host device sends message

data (01F4) into a value of “500” converted into hexadecimals not including the decimal point (thus,
thisis true for sending both 5.00 or 500).

Message data in the higher-level device: hexadecimal value of 500 (01F4)

/ X
e Response data from UT100 Series: 01F4

Target setpoint: 50.0

Message data: 01F4

UT100 Series side

* The position of the decimal point for “500" is determined by the DP (position of decimal point) parameter of the UT100 Series.
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Chapter 5 MODBUS Communication

5.2 Communication with Host Device

The specification of D registers for a message using commercialy available SCADA or the like and
specification of D registers for a message in customer-created communication programs are different
from simple specification of D register numbers. Thus, care should be taken.

(1) When using commercially available SCADA or the like, specify the D register numbers by
changing them into reference numbers. D register numbers whose “D” leading character is replaced
with “4,” are treated as reference numbers. (When using a DDE server or others, specify these
reference numbers.)

(2) For communication programs created by the customer, specify registers using the hexadecimal
numbers of values that are obtained by subtracting “40001” from the reference numbers. (Thus,
hexadecimal numbers are those to be specified.)

Example: To specify target setpoint “D0120":

(1) For a message using commercially available SCADA or the like, specify reference number
“40120."

(2) For a message in a customer-created communication program, specify the hexadecimal number, or
0077, of avaue (0119) obtained by subtracting 40001 from the reference number.

List of Function Codes

Function codes are command words used by the host device to obtain the D register information of
UT100 Series.

Table5-2 List of Function Codes

Code Number Function Description
03 Reads data from multiple D registers. Capable of reading data from a maximum of 32 successive D
registers between D0001 and D0421.
06 Writes datainto D register. Capable of writing data to one D register between D0101 and
D0421.
08 Performs loop back test. See subsection 5.2.3, “Function Codes.
16 Writes datainto multiple D registers. Capable of writing data into a maximum of 32 successive D

registers between D0101 and D0421.

« A write using the function code is not possible for read-only or disabled D registers.
« Broadcast can be specified for function codes 06 and 16 only.
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5.2.2 Specifying Broadcast

e | The personal computer sends data to all of the substations at one time.

= Note: The substations do not give any response.
—— S|
Host controller (master station) x \

Maximum overall cable length of 1200 m for a maximum of 31 substations

Figure 5-2 Specifying Broadcast

Broadcast is a feature in which all connected UT100 Series can receive the command concerned.
Specifying the number in Table 5-3 at the location of the address number in a message enables the
host device to write data into the D registers of all UT100 Series.

Table 5-3 Broadcast Specification Number

Number to be Specified in ADR Applicable Devices
00 UT 100 Series
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Chapter 5 MODBUS Communication

5.2.3 Function Codes

03 Readsdata from multiple D registers.

e Function

This function code reads the contents of successive D registers by the specified number of them
starting at a specified D register number.

* The maximum number of D registers to be read at atimeis 32.

« For the format of responses in the event of failure, see subsection 5.2.4.

e Message (for normal operation)

Element Start of Address Function Code D-Register Start | D-Register Start
Message Number (ADR) (03) Number Number
Mark (2) (Upper Digit) (Lower Digit)
Numthl_e{ll orfn g%/jteesm None 1 1 1 1
Number of bytesin
ASCII mode 1 2 2 2 2
Message (continued)
Number of Number of Error End of Message
D Registers | D Registers Check Mark
(Upper Digit) | (Lower Digit) (CR + LF)
1 1 2 None
2 2 2 2
e Response (for normal operation)
Element Start of | Address | Function Byte Contents of Contents of
Message | Number Code Count D-Register D-Register
Mark (:) (ADR) (03) (Upper Digit) (Lower Digit)
NumFs)Te[J Orfn g)éte&eln None 1 1 1 1 1
Number of bytesin
ASCIl mode 1 2 2 2 2 2
Response (continued)
Contents of | Contents of Error End of Message
D Registers | D Registers Check Mark
(Upper Digit) | (Lower Digit) (CR + LF)
1 1 2 None
2 2 2 2

e Example: Reading the statuses of alarms 1 and 2 from the UT100 Series with address number 17.
The following message reads four successive D registers starting at dlarm 1 (D0101) and address
number 17 in the ASCIl mode.

(Messagd]  [;11030064000286{CR][LF]

Start of message mark

“11": address number 17, “03": function code 03, “0064": D register address 0101, “0002": number
of D registers 2, and “86": error check
* Numbers in quotation marks are hexadecimal.

The following response is returned with respect to the above message.
[Response] [ : ]110308005A000A84[CR][LF]
b

Setting of alarm1, alarm2

“04": byte count, “005A": alarm 1 setpoint 90, “000A”: alarm 2 setpoint 10
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16 Writesdatainto D registers.

e Function
This function code writes data into successive D registers by the number of specified D registers from
a specified D register number.

¢ The maximum number of D registers into which data is written at atimeis 32.
« For the format of response in the event of failure, see subsection 5.2.4.
« Lets you specify broadcast (by setting “00” to the address number).

e Message (for normal operation)

Element Start of Address Function Code D-Register Start | D-Register Start
Message Number (20) Number Number
Mark (:) (ADR) (Upper Digit) (Lower Digit)
NumRtgl_e[J orfn g)étees in None 1 1 1 1
Number of bytesin
ASCII mode ! 2 2 2 2

Massage (continued)

Number of Number of Byte Data Data Error End of Message
D Registers D Registers Count | (Upper Digit) | (Lower Digit) Check Mark
(Upper Digit) (Lower Digit) (CR + LF)

1 1 1 1 1 2 None
2 2 2 2 2 2 2

e Response (for normal operation)

Element Start of Address Function Code D-Register Start | D-Register Start
Message Number (20) Number Number
Mark (2) (ADR) (Upper Digit) (Lower Digit)
Number of bytesin
RTU mode None 1 1 1 1
Number of bytesin
ASCII mode 1 2 2 2 2

Response (continued)

Number of D | Number of D Error End of Message
Registers Registers Check Mark
(Upper Digit) | (Lower Digit) (CR +LF)
1 1 2 None
2 2 2 2

e Example: Setting a proportional band of 200, an integral time of 10, and a derivative time of 3 to
UT100 Series with address number 02.

The following message writes values 200, 10, and 3 in this order in the ASCIlI mode, starting at the

proportional band (D0105) of address number 02.

[M essage] [ : 10210006800030600C8000A0003A8[CR][L F]
t

Start of message mark

“02": address number 02, “10”: function code 16, “0068": starts register address 0105, “0003":
number of D registers 3, “06”: byte count, “00C8": proportiona band's value 200, “000A”: integral
time 10, “0003": derivative time 3, and “A8”: error check

* Numbers in quotation marks are hexadecimal.

The following response is returned with respect to the above message.
[Response] [ : 102100068000383[CR][L F]

Number of D registers: 3
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Chapter 5 MODBUS Communication

06 Writesdatainto D register.

e Function
This function code writes data into a specified D register number.

* The maximum number of D registers into which data is written at atimeis 1.
« For the format of response in the event of failure, see subsection 5.2.4.
« Lets you specify broadcast (by setting “00” to the address number).

e Message (for normal operation)

Element Start of Address Function Code D-Register D-Register
Message Number (06) Number Number
Mark (2) (ADR) (Upper Digit) (Lower Digit)
Numthl_e{ll orfn g%/jteesm None 1 1 1 1
Number of bytesin
ASCII mode 1 2 2 2 2
Message (continued)
Write Data Write Data Error End of Message
(Upper Digit) | (Lower Digit) Check Mark
(CR+LF)
1 1 2 None
2 2 2 2
e Response (for normal operation)
Element Start of Address Function Code D-Register D-Register
Message Number (06) Number Number
Mark (:) (ADR) (Upper Digit) (Lower Digit)
NumFs)Te[J Orfn g)éte&eln None 1 1 1 1
Number of bytesin
ASCIl mode 1 2 2 2 2
Response (continued)
Write Data Write Data Error End of Message
(Upper Digit) | (Lower Digit) Check Mark
(CR +LF)
1 1 2 None
2 2 2 2

e Example: Setting 70.0 to the target setpoint of UT100 Series with address number 01.
The following message writes “700” to the target setpoint (D0120) at address number 01 in the ASCI|
mode.

[M essage] [ : 10106007702BCCA[CR][LF]
i

Start of message mark

“01": address number 01, “06”: function code 06, “0077": D-register address 0120, “02BC”: target
setpoint 70.0, and “C4”: error check
* Numbers in quotation marks are hexadecimal.

The response of the same contents is returned with respect to the above message.

[Response] [ : 10106007702BCC4[CR][L F]
Target setpoint: 70.0
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08 Performsa loop back test.

e Function
This function code is used to check connection for communication.

« For the format of response in the event of failure, see subsection 5.2.4.

» The specification of a D register number (marked with an asterisk below) for aloop back test is
“00” (fixed).

< Any value can be selected for send data.

e Message (for normal operation)

Element Start of Address Function Code Xx00 x00
Message Number (08) (Upper Digit) (Lower Digit)
Mark (2) (ADR)
Number of bytesin
RTU mode None 1 1 1 1
Number of bytesin
ASCI| mode 1 2 2 2 2

Message (continued)

Send Data Send Data Error End of Message
(Upper Digit) | (Lower Digit) Check Mark
(CR+LF)
1 1 2 None
2 2 2 2

e Response (for normal operation)

Element Start of Address Function Code 00 00
Message Number (08) (Upper Digit) (Lower Digit)
Mark (2) (ADR)
NumRQre{J Orfn E)))éteesm None 1 1 1 1
Number of bytesin
ASCII mode 1 2 2 2 2
Response (continued)
Send Data Send Data Error End of Message
(Upper Digit) | (Lower Digit) Check Mark
(CR +LF)
1 1 2 None
2 2 2 2

e Example: Sending data 1234h to UT100 Series with address number 05 to check connection for
communication.
The following message sends “1234” (hexadecimal) to address number 05 in the ASCII mode.

[M essage] [ : 7050800001234AD[CR][LF]
f Start of message mark
“05": address number 05, “08”: function code 08, “0000": fixed, “1234”: send data, and “AD”: error

check
* Numbers in quotation marks are hexadecimal.

When connection for communication is normal, the following response is returned with respect to the
above message.

[Response] [ : 7050800001234AD[CR][LF]
“1234": send data

IM 05C01E12-10E



Chapter 5 MODBUS Communication

524 Response Error Codes

e Message Format in the Event of Error
If there is any inconsistency other then communication errors in a message, UT100 Series does
nothing, but returns the following message.

Element Address Number Function Code* Error Code Error Check
(ADR)
Number of bytesin
RTU mode 1 1 1 2
Number of bytesin
ASCII mode 2 2 2 2

* The function code contains a function code (hexadecimal number) + 80 (hexadecimal number).

e Error Codesin Response

Table5-4 List of Error Codes

Error Code Meaning Description
01 Function code error No function code exists.
02 D-register address error Address out of the range has been specified.
03 D-register count error Number of D registers has been specified, being out of the range.

e Even when a message is sent, no response returnsif:

Retransmission error (overrun, framing, parity, LRC, or CRC-16 error) was detected.
Address in an instructed message is incorrect.

Interval between data composing a message was 1 second or more.

Broadcast is specified (address number: 00).

L]

L]

L]

As a measure against those, provide a timeout process in the communication functions of a higher-
level device or in communication programs.
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Chapter 6 Functions and Usage of D Registers (UT130, UT 150/UT 152/UT 155)

6. Functions and Usage of D Registers
(UT130, UT150/UT152/UT155)

6.1 Overview of D Registers

This section explains the functions and usage of D registers.

The D registers store the parameter data, flag data and process data that are handled by UT100 Series
controller. By connecting UT100 Series controller to host device equipment capable of PC link
communication, Ladder communication or MODBUS communication, you can readily use these
internal data items by reading from or writing to the D registers.

Using the D registers, you can perform:

« Centralized control using host device
» Data exchange by reading/writing using host device

6.2 Interpretation of Lists of D Registers
(D Register Map Tables)

This section explains how to read the “D Register Map” tables in this chapter. In the example shown
below, the number in the leftmost column denotes (1) D register number. The five-digit number in the
column on the immediate right of the leftmost column represents (2) Reference number for MODBUS
communication. The number in the column third from left is (3) Register number (hexadecimal) for
the MODBUS communication program. Each register code name in the D Register Map tables
represents register name of specific process data item, operating parameter, setup parameter or other
data items such as flags. For details on the operating and setup parameters, see UT100 Series Tem-
perature Controller user's manual (IM 05C01E02-01E / IM 05C01E12-01E).

Name of D Register Map

D-Reg No. Ref No. H No. Register name R/W
D0001 40001 0000 STATUS * R

(1) D register number (3) Hex number (for MODBUS communication)/ Reading/writing via communication
(R: reading; W: writing)

(2) Reference number (for MODBUS communication)

An asterisk (*) indicates that the number of
writing actions is limited to 100,000 times.
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6.3 Classfication of D Registers

m Classification of D Register Map Tables
The table below outlines how the D registers are classified by their numbers in the D Register Map tables.

6-2

Table 6-1 Classification of D Registers

Register No. Area and Data Categories Description Reference

D0001 to 0010 | Process data area Operating data PV, SV, MV and other values Section
(Note 1) 6.4

D0401to 0420 | User area(Note 2), —_— Used for communication with the Section
represented by shaded host device. 6.4
section inthetable (1)

D0011 to 0100 | Must not be used.

DO0121 to 0200

D0216 to 0300

D0313 to 0400

DO0101 to 0120 | Operating parameters | Operating parameter P 1, D, etc. Section
area (Note 1) 6.4

D0201 to 0215 | Setup parametersarea | Setup parameter AL, HY etc. Section
(Note 1) 6.4

D0301 to 0312

Note 1: Datafor process values, operating parameters and setup parameters are stored as the types (EU, EUS, % and ABS without
the decimal point) indicated in the "Operating Parameters" and the " Setup Parameters' of the UT100 Series Temperature
Controller user’'smanual. The OFF and ON states are represented by 0 and 1, respectively. The D registers D0401 to
0420 are read-only.

Note 2: The user area (register numbers D0401 to 0420) is reserved for 16-bit register data used in other software programs.
When working with host device, do not write to or read from this area as usually done.

NOTE

No data may be written to or read from data storage areas with blank fields in the tables that follow.
If you attempt to do so, UT100 Series controller may fail to operate correctly.
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6.4 Register Map Table

Area for Process Data

D-Reg No. Ref No. | H No. | Register Name | R/W | D-Reg No. Ref No. | H No. | Register Name | R/W
D0001 40001 0000 | STATUS R | D0216 100300

D0002 40002 0001 | PV R | Doso1 40301 | o12¢c | IN *RIW
D0003 40003 |0002 | csP R | D0302 40302 | 012B | DP *RIW
D0004 40004 0003 | ouT R | D0303 40303 | 012 | RH *RIW
D0005 40005 |0004 | HOUT R | Do304 40304 | 012F | RL *RIW
D0006 40006 | 0005 | COUT R | D030s 40305 | 0130 | SPH *RIW
D0007 40007 | 0006 | HC R | D0306 40306 | 0131 | SPL *RIW
D0008 40008 0007 | T1 R | Do3o7 40307 | 0132 | TMU *RIW
D0009 40009 0008 | T2 R | D030 40308 | 0133 | DIS *RIW
D0010 40010 |0009 | SPNO R | D0309 40309 | 0134 | EOT *RIW
DO011 to 0100 D0310 40310 | 0135 | TTU *RIW
D0101 40101 | 0084 | A1 *RIW | D0311 40311 | 0136 | RTH *RIW
D0102 40102 | 0065 | A2 *RIW | D0312 40312 | 0137 | RTL *RIW
D0103 40103 | 0066 | CTL *RIW | D0313 to 0400

D0104 40104 | 0067 | AT *RIW | D0401 40401 | 0190 RIW
D0105 40105 |o0068 | P *RIW | D0402 40402 | 0191 RIW
D0106 40106 | 0069 | I *RIW | D0403 40403 | 0192 RIW
D0107 40107 |006A | D *RIW | D0404 40404 | 0193 RIW
D0108 40108 |006B | MR *RIW | D0405 40405 | 0194 RIW
D0109 40109 |o006C | coL *RIW | D0406 40406 | 0195 RIW
DO110 40110 | 006D | DB *RIW | D0407 40407 | 0196 RIW
DO111 40111 | 006E | HYS *RIW | D0408 40408 | 0197 RIW
DO112 40112 | 006F | CT *RIW | D0409 40409 | 0198 RIW
D0113 40113 |0070 | CTC *RIW | D0410 40410 | 0199 RIW
D0114 40114 0071 | SP1 *RIW | D0411 40411 | 019A RIW
D0115 40115 0072 | SP2 *RIW | D0412 40412 | 019B RIW
D0116 40116 |0073 | FL *RIW | D0413 40413 | 019C RIW
D0117 40117 | 0074 | BS *RIW | D0414 40414 | 019D RIW
D0118 40118 | 0075 | LOC *RIW | D0415 40415 | O19E RIW
D0119 D0416 40416 | O19F RIW
D0120 40120 | 0077 | csP1 RW | D0417 40417 | 01A0 RIW
D0121 to 0200 D0418 40418 | 01A1 RIW
D0201 40201 [00C8 | UPR *RIW | D0419 40419 | 01A2 RIW
D0202 40202 | 00C9 | DNR *RIW | D0420 40420 | 01A3 RIW
D0203 40203 |00CA | AL1 *RIW

D0204 40204 |00CB | AL2 *RIW

D0205 40205 | o0ocC | HY1 *RIW

D0206 40206 | 00CD | HY2 *RIW

D0207 40207 |0OCE | SC *RIW

D0208 40208 |00CF | DR *RIW

D0209 40209 |00DO | DSP *RIW

D0210 40210 |00D1 | PSL *RIW

D0211 40211 |00D2 | ADR *RIW

D0212 40212 | 00D3 | BPS *RIW

D0213 40213 | 00D4 | PRI *RIW

D0214 40214 |00D5 | STP *RIW

D0215 40215 |00D6 | DLN *RIW

Shaded areas ] indicate a user area (D-register numbers D0401 to D0420). These registers are not available if the host

device.

An asterisk ( * ) indicates that the number of writing actionsis limited to 100,000 times
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6.4.1

D Register Contents

D registers are designed to indicate two or more events, such as errors and parameter data, using
combinations of bits within them. If any of the events shown in the following tables occurs, the
corresponding bit is set to 1. The bit remains set to O if the event has not occurred yet. Note that bits
in blank fields are not in use.

e DO0001 Register-Bit Configuration of STATUS (Input Error)

Bit Code Event

0 ALM1.st ‘I"ifdam 1lison, or ‘O if off

1 ALM2.st ‘1" if darm 2ison, or ‘0" if off

2 0

3 0

4 PV +over.st PV above the upper limit of scale
5 PV-over.st PV below the lower limit of scale
6 BO.st Burn-out error

7 0

8 SYSTEM.E.st Error in system data

9 CALB.E.st Error in calibrated values

10 PARA.E.st Error in operating parameters

11 0

12 ADERR.st Error in A/D Converter

13 RJICERR.st RJC error in PV

14 EEP.E.st Error in EEPROM

15 0

e DO0002 Register - PV (Measured input value)

D0003 Register - CSP (Currently used target Setpoint)

D0004 Register - OUT (Control output)

« For PID computations, this register, for example, takes the value “750” if the result of computa-
tion is 75%.

 For on-off computations, this register contains a reading of 0 (0.0%) for the OFF state or 1000
(100.0%) for the ON state.

D0005 Register - HOUT (Heating-side control output)
D0006 Register - COUT (Cooling-side control output)
D0007 Register - HC (Heater current measured value)

D0008 and D0O009 Registers- T1 and T2 (Remaining Time Display)
These registers give the readings of the amount of time, in units of seconds, remaining until the
setpoints in the A1 and A2 registers are reached.

Example:  The reading for one hour, 38 minutes and 57 seconds is given as 5,937 seconds.
(These registers are only effective if “23” or “24” is selected for the AL1 and AL2 registers.)

D0010 Register - SPNO (Target setpoint number selection)

D0101 and D0102 Registers - A1l and A2 (Alarm or Timer Setpoints)
If either “23” or “24” isset in the AL1 and AL2 registers, the value is used as the setpoint for the
timer in units of seconds. If avalue other than “23" and “24” is set, it is used as the alarm setpoint.

D0108 Register - MR (Manual Reset)
When using the UT130’s heating/cooling type, UT100 controller doesn’t show the decimal point for
display. But the decimal point is effective via communication.

For example takes the value “0250" if the result is 25%.
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e DO0120 Register - CSP1 (Target Setpoint for Writing via Communication Only)
This target setpoint is for writing via communication only and is effective only if the SP1 register is
selected. Use this D register when you want to have access to target setpoints by means of commu-

nication. The same value written in this D register is also written in D0114:SP1. This register isn’t
backup for power failure.
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Chapter 7 Functions and Usage of | Relays (UT130, UT150/UT 152/UT 155)

/7. Functions and Usage of | Relays
(UT130, UT150/UT152/UT155)

This chapter explains the functions and usage of the | relays.

The | relays contain information on errors in UT100 Series controller, as well as the controller’s alarm
statuses. By connecting the UT100 Series controller to host device (via PC communication link), you
can read these internal data items from the | relays to use for your own particular purpose. (Note that
most of the | relays have the same functions as the D registers.)

7.1 Status| Relays

The following table summarizes how the on-off status | relays are classified.

| Relay No. Data Category Description Remarks
1to 16 On-off Error information (same as data in the DO001 Information stored in each group of these
statuses register) | relaysis represented by the four sets of

binary codes, from 0000 (O in the
decimal system) to 1000 (8 in the
decimal system), which are formed by
each combination of four | relays. The
lowest-numbered | relay in each set
signifiesthe LSB of the four hits.

17t0 48 Read/Write User area (Data can be written to or read from
therange of | relays)

@ NOTE

The | relays numbered 1 to 16 store on-off status information. In normal operation, this area can be
accessed to read the on-off status.

When specifying an | relay number via communication, begin the number with an upper-case letter |.
For example, type 10014 to specify the RICERR.st relay (I relay numbered 14).

No data may be written to or read from data storage areas with blank fields in the tables that follow.
If you attempt to do so, UT100 Series controller may fail to operate correctly.

Area of | Relays
No Naln?eelggde No. NaInTeeICE:igde No. NaImReel(é‘jgde No. Na:n?eel(?())/de No. Naln?eelce:lz)/de No. NaImReel(e‘jgde
1|ALM1st 9| SYSTEM.Est | 17| UR1 25| UR9 33| UR17 41 | UR25
2| ALM2.st 10 | CALB.Est 18 | UR2 26 | UR10 34| UR18 42 | UR26
3 11 | PARA.Est 19| UR3 27| UR11 35| UR19 43 | UR27
4 12 20| UR4 28 | UR12 36 | UR20 44 | UR28
5| PV+over.st 13 | ADERR.st 21| URS 29 | UR13 37| UR21 45| UR29
6 | PV-over.st 14 | RICERR.st 22 | UR6 30 | UR14 38 | UR22 46 | UR30
7| BO.st 15 | EEPE.st 23| UR7 31| UR15 39| UR23 47 | UR31
8 16 24| UR8 32| UR16 40 | UR24 48 | UR32
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8. Functions and Usage of D Registers
(UP150)

8.1 Overview of D Registers

This section explains the functions and usage of D registers.

The D registers store the parameter data, flag data and process data that are handled by UT100 Series
controller. By connecting UP150 controller to host device equipment capable of PC link communica-
tion, Ladder communication or MODBUS communication, you can readily use these internal data
items by reading from or writing to the D registers.

Using the D registers, you can perform:

« Centralized control using host device
» Data exchange by reading/writing using host device

8.2 Interpretation of Lists of D Registers
(D Register Map Tables)

This section explains how to read the “D Register Map” tables in this chapter. In the example shown
below, the number in the leftmost column denotes (1) D register number. The five-digit number in the
column on the immediate right of the leftmost column represents (2) Reference number for MODBUS
communication. The number in the column third from left is (3) Register number (hexadecimal) for
the MODBUS communication program. Each register code name in the D Register Map tables
represents register name of specific process data item, operating parameter, setup parameter or other
data items such as flags. For details on the operating and setup parameters, see Model UP150 Pro-
gram Temperature Controller user's manua (IM 05C01F12-01E).

Name of D Register Map

D-Reg No. Ref No. H No. Register name R/W
D0001 40001 0000 STATUS * R

(1) D register number (3) Hex number (for MODBUS communication)/ Reading/writing via communication
(R: reading; W: writing)

(2) Reference number (for MODBUS communication)

An asterisk (*) indicates that the number of
writing actions is limited to 100,000 times.
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8.3 Classfication of D Registers

m Classification of D Register Map Tables
The table below outlines how the D registers are classified by their numbers in the D Register Map tables.

8-2

Table 8-1 Classification of D Registers

Register No. Area and Data Categories Description Reference

D0001 to 0010 | Process data area Operating data PV, SV, MV and other values Section
(Note 1) 84

D0401to 0420 | User area(Note 2), —_— Used for communication with the Section
represented by shaded host device. 8.4
section inthetable (1)

D0012t0 0102 | Must not be used.

D0124 to 0206

D0264 to 0300

D0313 to 0400

D0103 t0 0123 | Operating parameters | Operating parameter P 1, D, etc. Section
area (Note 1) 84

D0207 to 0215 | Setup parametersarea | Setup parameter PSL, IN etc. Section

D0301t0 0312 | (Notel) 84

D0216 to 0263 | Program parameters Program parameter EV, AL etc. Section
area (Note 1) 8.4

Note 1: Datafor process values, operating parameters, setup parameters and program parameters are stored as the types (EU,
EUS, % and ABS without the decimal point) indicated in the "Operating Parameters' and the " Setup Parameters" of the
Model UP150 Program Temperature Controller user’s manual. The OFF and ON states are represented by 0 and 1, re-

spectively. The D registers D0401 to 0420 are read-only.

Note 2: The user area (register numbers D0401 to 0420) is reserved for 16-bit register data used in other software programs.
When working with host device, do not write to or read from this area as usually done.

NOTE

No data may be written to or read from data storage areas with blank fields in the tables that follow.
If you attempt to do so, UT100 Series controller may fail to operate correctly.
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8.4 Register Map Table

Chapter 8 Functions and Usage of D Registers (UP150)

Area for Process Data

D-Reg No. Ref No. | HNo. | Register Name | R/W | D-Reg No. Ref No. | H No. | Register Name | R/W
DO0001 40001 | 0000 | STATUS R D0220 40220 | 00DB | EON1 *RIW
D0002 40002 (0001 | PV R D0221 40221 | 00DC | EOF1 *RIW
DO0003 40003 | 0002 | CSP R D0222 40222 | 00DD | EV2 *RIW
DO0004 40004 | 0003 | OUT R D0223 40223 | OODE | AL2 *RIW
DO0005 D0224 40224 | OOEF | A2 *RIW
DO0006 D0225 40225 | O0EO | HY2 *RIW
D0007 D0226 40226 | OOE1 | EON2 *RIW
DO0008 40008 | 0007 | SEGTIME R D0227 40227 | O0E2 | EOF2 *RIW
DO0009 D0228 40228 | OOE3 | SSP *RIW
D0010 40010 | 0009 | SEGNO R D0229 40229 | O0E4 | SP1 *RIW
D0011 40011 | O00A | MODE R D0230 40230 | OOE5 | TM1 *RIW
D0012 to 0102 | Must not be used. D0231 40231 | OOE6 | SP2 *RIW
D0103 40103 | 0066 | CTL *R/W | D0232 40232 | O0E7 | TM2 *RIW
D0104 40104 | 0067 | AT *R/W | D0233 40233 | OOE8 | SP3 *RIW
D0105 40105 [0068 | P *R/W | D0234 40234 | OOE9 | TM3 *RIW
D0106 40106 | 0069 | | *R/W | D0235 40235 | OOEA | SP4 *RIW
D0107 40107 |006A | D *R/W | D0236 40236 | OOEB | TM4 *RIW
D0108 40108 | 006B | MR *R/W | D0237 40237 | OOEC | SP5 *RIW
DO0109 D0238 40238 | OOED | TM5 *RIW
D0110 D0239 40239 | OOEE | SP6 *RIW
D0111 40111 | 006E | HYS *R/W | D0240 40240 | OOEF | TM6 *RIW
D0112 40112 | 006F | CT *R/IW | D0241 40241 | OOFO | SP7 *RIW
D0113 D0242 40242 | OOF1 | TM7 *RIW
DO0114 D0243 40243 | OOF2 | SP8 *RIW
DO0115 D0244 40244 | OOF3 | TM8 *RIW
D0116 40116 | 0073 | FL *R/W | D0245 40245 | OOF4 | SP9 *RIW
D0117 40117 | 0074 | BS *R/W | D0246 40246 | OOF5 | TM9 *RIW
D0118 40118 | 0075 | LOC *R/W | D0247 40247 | OOF6 | SP10 *RIW
D0119 D0248 40248 | OOF7 | TM10 *RIW
D0120 D0249 40249 | OOF8 | SP11 *RIW
DO0121 40121 | 0078 | RUN/RESET | R/W | D0250 40250 | OOF9 | TM11 *RIW
D0122 40122 | 0079 | HOLD R/W | D0251 40251 | OOFA | SP12 *RIW
D0123 40123 | 007A | ADV R/W | D0252 40252 | OOFB | TM12 *RIW
D0124 to 0206 | Must not be used. D0253 40253 | OOFC | SP13 *RIW
D0207 40207 |0OCE | SC *R/W | D0254 40254 | OOFD | TM13 *RIW
D0208 40208 |O0OCF | DR *R/W | D0255 40255 | OOFE | SP14 *RIW
D0209 D0256 40256 | OOFF | TM14 *RIW
D0210 40210 |00D1 | PSL *R/W | D0257 40257 | 0100 | SP15 *RIW
D0211 40211 | 00D2 | ADR *R/W | D0258 40258 | 0101 | TM15 *RIW
D0212 40212 | 00D3 | BPS *R/W | D0259 40259 | 0102 | SP16 *RIW
D0213 40213 | 00D4 | PRI *R/W | D0260 40260 | 0103 | TM16 *RIW
D0214 40214 | 00D5 | STP *R/W | D0261 40261 | 0104 | JC *RIW
D0215 40215 |00D6 | DLN *R/W | D0262 40262 | 0105 | WTZ *RIW
D0216 40216 |00D7 | EV1 *R/W | D0263 40263 | 0106 | STC *RIW
D0217 40217 |00D8 | AL1 *R/W | D0264to 0300 | Must not be used.

D0218 40218 |00D9 | Al *R/W | D0O301 40301 | 012C | IN *RIW
D0219 40219 | O0ODA | HY1 *R/W | D0302 40302 | 012D | DP *RIW

Shaded areas ] indicate a user area (D-register numbers D0401 to D0420). These registers are not available if the host

device.

An asterisk ( * ) indicates that the number of writing actionsis limited to 100,000 times
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Area for Process Data
D-Reg No. Ref No. | H No. | Register Name | R'W | D-Reg No. Ref No. | HNo. | Register Name | R/W
DO0303 40303 |[012E | RH *R/W | D0401 40401 | 0190 R/W
D0304 40304 | 012F | RL *R/IW | D0402 40402 | 0191 R/W
D0305 40305 |0130 | SPH *R/W | D0403 40403 | 0192 RIW
DO0306 40306 | 0131 | SPL *R/IW | D0404 40404 | 0193 R/W
DO0307 40307 | 0132 | TMU *R/W | D0405 40405 | 0194 R/W
DO0308 D0406 40406 | 0195 R/W
D0309 D0407 40407 | 0196 R/W
D0310 D0408 40408 | 0197 R/W
DO0311 40311 | 0136 | RTL *R/IW | D0409 40409 | 0198 R/W
D0312 40312 | 0137 | RTH *R/IW | D0410 40410 | 0199 R/W
D0313to 0400 |Must not be used. D0411 40411 | 019A R/W
D0412 40412 | 019B R/W
D0413 40413 | 019C R/W
D0414 40414 019D R/W
D0415 40415 019E R/W
D0416 40416 | O19F R/W
D0417 40417 01A0 R/W
D0418 40418 | 01A1 RIW
D0419 40419 | 01A2 R/W
D0420 40420 | 01A3 R/W

Shaded areas ] indicate a user area (D-register numbers D0401 to D0420). These registers are not available if the host

device.

An asterisk ( * ) indicates that the number of writing actionsis limited to 100,000 times
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84.1

D Register Contents

Chapter 8 Functions and Usage of D Registers (UP150)

D registers are designed to indicate two or more events, such as errors and parameter data, using
combinations of bits within them. If any of the events shown in the following tables occurs, the
corresponding bit is set to 1. The bit remains set to O if the event has not occurred yet. Note that bits
in blank fields are not in use.

e DO0001 Register-Bit Configuration of STATUS (Input Error)

IM 05C01E12-10E

Bit Code Event

0 EVlst ‘1" if event Lison, or ‘0" if off

1 EV2.st ‘1" if event 2ison, or ‘0" if off

2 0

3 0

4 PV +over.st PV above the upper limit of scale
5 PV-over.st PV below the lower limit of scale
6 BO.st Burn-out error

7 0

8 SYSTEM.E.st Error in system data

9 CALB.E.st Error in calibrated values

10 PARA.E.st Error in operating parameters

11 0

12 ADERR.st Error in A/D Converter

13 RJICERR.st RJC error in PV

14 EEP.E.st Error in EEPROM

15 0

D0002 Register - PV (Measured input value)
D0003 Register - CSP (Currently used target Setpoint)

D0004 Register - OUT (Control output)

« For PID computations, this register, for example, takes the value “750” if the result of computa-
tion is 75%.

 For on-off computations, this register contains a reading of 0 (0.0%) for the OFF state or 1000
(100.0%) for the ON state.

D0010 Register - SEGNO (Program segment number selection)
D0011 Register-bit Configuration of MODE (Operating mode)

Bit Code Event

0 RUN.st ‘1’ if program operation isrun, or ‘0’ if reset
1 RESET .st ‘1’ if program operation is reset, or ‘O’ if run
2 0

3 0

4 HOLD.st ‘1’ if hold operation ison, or ‘O’ if off

5 WAIT.st ‘1’ if wait operation ison, or ‘0’ if off
6t015 O

D0230 to 0260 Register - TM1 to TM 16 (Segment time)
D0261 Register - JC (Junction code)

D0262 Register - WTZ (Wait zone)

D0263 Register - STC (Start code)



8-6
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Chapter 9 Functions and Usage of | Relays (UP150)

Functions and Usage of | Relays

(UP150)

This chapter explains the functions and usage of the | relays.

The | relays contain information on errors in UP150 controller, as well as the controller’s alarm
statuses. By connecting the UP150 controller to host device (via PC communication link), you can
read these internal data items from the | relays to use for your own particular purpose. (Note that
most of the | relays have the same functions as the D registers.)

9.1 Status!| Relays

The following table summarizes how the on-off status | relays are classified.

IM 05C01E12-10E

| Relay No. Data Category Description Remarks
1to 16 On-off Error information (same as data in the DO001 Information stored in each group of
statuses register) these | relays s represented by the four
sets of binary codes, from 0000 (0 in the
decimal system) to 1000 (8 in the
) decimal system), which are formed by
Read/Write each combination of four | relays. The
lowest-numbered | relay in each set
signifiesthe LSB of the four bits.
491054 On-off Operation mode (same as DO011)
statuses

The on-off status | relays numbered 1 to 16 store on-off status information. In normal operation, this
area can be accessed to read the on-off status.

When specifying an | relay number via communication, begin the number with an upper-case letter I.
For example, type 10014 to specify the RICERR.st relay (I relay numbered 14).

No data may be written to or read from data storage areas with blank fields in the tables that follow.
If you attempt to do so, UT100 Series controller may fail to operate correctly.

Area of | Relays
No NaInITeeICe‘}Zde No. NaIrTTeelggde No. NaImReelggde No. Nalrr?eeggde No. Nalrr?eelgt))/de No. Nalrr?eelggde
1|EV1st 11 | PARA.E.st 21| URS 31| UR15 41| UR25 51
2| EV2st 12 22 | UR6 32 | UR16 42 | UR26 52
3 13 | ADERR.st 23| UR7 33| UR17 43| UR27 53| HOLD
4 14 | RICERR.st 24 | UR8 34 | UR18 44 | UR28 54 | WAIT
5| PV+over.st 15 | EEPE.st 25| UR9 35| UR19 45| UR29 55
6 | PV-over.st 16 26 | UR10 36 | UR20 46 | UR30 56
7| BO.st 17 | UR1 27 | UR11 37 | UR21 47| UR31
8 18 | UR2 28 | UR12 38 | UR22 48 | UR32
9| SYSTEM.Est | 19| UR3 29| UR13 39 | UR23 49 | RUN
10| CALB.E.st 20| UR4 30| UR14 40 | UR24 50 | RESET

9-1
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Appendix

Appendix Table of ASCII Codes (Alphanumeric Codes)

Table of ASCII Codes (Alphanumeric Codes)

In order to implement PC link communication, create a transmission/receiving program by referring to

the following table of ASCII codes.

[ b8 | b7 [ b6 | b5

o
S

joy
w

o
N

o
=

OjJoooo

Rl O OO

Njorr OO

DO L, L O

Note:
SP ($20): space
DEL ($7F): control code

IM 05C01E12-10E

NUL

DLE

SOH

DC1

o |o~N]lFrrR RO

STX

DC2

Il

ETX

DC3

EOT

DC4

ENQ

NAK

c

ACK

SYN

-~ |0 |a|O0 |T|®

BEL

ETB

S (<

BS

CAN

I|Oomm|o|lojw|>» | @]l>]Joor o

o |Q

HT

EM

Oolo|lN|[lO|lO(M|lW|INIP|OJW]Fr PR OO

LF

SuUB

VT

ESC

FF

FS

CR

GS

— |k |—|N[<|X|S|<|c|d|uw|xn|o|v]|]u]|roro

||~ |— [~ |N | |[X

SO

RS

P[P |IFP|[P|IFP|IP|IP|IOOjJlOCOJlO|O|O|OC|O

P[P |IP|IO|IO|lCO|O|(FR|(FP|P|IP|OlOC|OC|O

Fr|lkr|IO|O|FP|[FP|O|OC|(FR|P|IO|O|FR, | |O|OC

Fr|IO|kP|O|RP|O|FP|O|FRP|[O|FRP|O|FR|[O|F|O

MMO|O|W®|>|lo|lo|N|lo|jla(d|jlw|N| RO

SI

us

OlZ|[Z|r|R|w

o> |3

DEL

\ J\L

Control codes

v
Character codes
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