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Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DiISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,

WHETHER SUCH CLAIM 1S BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer's application or use of the products. :

At the customer's request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular aftention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products: :

« Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

« Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.
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Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be changed
without any notice. When in doubt, special model numbers may be assigned to fix or establish key
specifications for your application on your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and does
not constitute a warranty. It may represent the result of OMRON's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and
Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if notheeded, is likely to resultin loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly resuit in loss of life or
Serious injury.

Caution Indicates information that, if notheeded, could resultin relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References

Al OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardiess of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

IBM and I1BM PC/AT are registered trademarks of International Business Machines Corporation.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3.. 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1994

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumned with respect 10 the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of the CV500-TDL21 Temperature Controller Data
Link Unit and includes the sections described below.

Please read this manual carefuily and be sure you understand the information provided before attempting
to install and operate the CV500-TDL21 Temperature Controller Data Link Unit.

Section 1 provides general information and features of the Temperature Controller Data Link Unit.

Section 2 provides information on the nomenclature and functions of the Temperature Controller Data
Link Unit.

Section 3provides information on the preparations required for the CV500-TDL21 Temperature Control-
ler Data Link Unit to communicate with Temperature Controllers.

Section 4provides information on the DM allocation of each area, and the area contents and settings that
are required for communications with Temperature Controllers.

Section 5provides the basic information required for communications with Temperature Controllers, user
program examples that include upload and downioad processing, and the general-purpose command.

Section 6 provides operation examples for the CV500-TDL21 Temperature Controller Data Link Unit.

Section 7 provides information on troubleshooting using the indicators on the CV500-TDL21's front panel
and each Unit connected to the CV500-TDL21.

The Appendices provide information on specifications, dimensions, monitoring cycle, program restora-
tion, link adapters, interfaces, Temperature Controllers, DM setting, ASCII codes, and the battery set.

WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
sectioninits entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.
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SECTION 1
Introduction

This section provides general information and features of the CV-series CV500-TDL21 Temperature Controller Data Link
Unit.

I-1 0 FeaUIES vttt ittt ettt e it e e e et 2
1-2 System Configuration . ... .. ..ottt e e e 3
1-2-1  RackMOUNLNE ... .v ittt e e e 4
1-2-2  Temperature Controller Connections . ... e een... 4
1-3 OperationasaCPUBUsSUnit ... ... oot i i e i e i e 4
1-3-1 RUN/STOP ...... e e e e e 4
1-3-2  Hardware Reset (ReSIAIL) . ..ot vttt ittt e i e ettt ieenas 4
1-3-3  DataExchange withPC .. ... . . e 4
1-4 Temperature Control Data Processing .. ... ...ttt 5



Features

Section 1-1

1-1

Features

Note

No Program Required for Data Exchange with PC

The CV500-TDL21 used with a PC does not require any program for data ex-
change with the PC because the CV500-TDL21 exchanges data with the PC
using the PC's data memory.

Centralized Monitoring of Temperature Controllers
The CV500-TDL21 enables the PC’s data memory to monitor the process value
and status of each Temperature Controller connected to the CV500-TDL21.

Set Values Changed with Ease

By allocating more than one DM area to a single Temperature Controller, the set
values of the Temperature Controller can be altered with ease by just selecting
the required DM area.

Complete Set Value Change

By changing the data of the PC’s data memory, the CV500-TDL21 will cyclically
access each Temperature Controller connected to the CV500-TDL21 to change
a whole group of Temperature Controller set values.

Controlled with PC’s User Program

The CV500-TDL21 incorporates a general-purpose command function, with
which each Temperature Controller connected to the CV500-TDL21 can be con-
trolled by the PC using the communication function of each Temperature Con-
trolier.

Connected to a Maximum of 64 Temperature Controllers

The CV500-TDL21 incorporates two communication ports which connect to a

maximum of 64 Temperature Controllers (see note 1).
A Variety of Temperature Controllers Can be Connected

The CV500-TDL21 connects to most of OMRON's Temperature Controllers if
they incorporates a communication function (see note 2).

1. The CV500-TDL21 has a total of 64 points available for the ESZD Multipoint
Temperature Controliers.

2. The CV500-TDL21 cannot connect to the ESM.



System Configuration Section 1-2

1-2 System Configuration

CVM1/CV500/CV1000/CV2000
CPU Rack/Expansion CPU Rack

CV500-TDL.21
Temperature Controller Data Link

Unit
General-purpose Temperature Controller: 32 Units max. (Temperature Controllers 32 to 63)
E5ZD: Cannot be connected (see note 1)
TOL21 l
UNIT RUN [
LNK 1
ERROR 2
BAT LOW 3 oo 0050 0es L > o w« 3 w o m
MEM PROT 4
TR H
TR2 ]
TR3 7
— *
o @ , 3G2A9-ALO01-E
PET T 3G2A9-ALOOA-E(-PE) Link Adapter
- 8 0 Link Adapter = =) ) [ ]
s:g;‘n E: ] [= o el
o ? ) - - - | T 2
O
o ] = & =)
o
PORT2 E
RS-232 [le 2
[e) General-purpose Temperature Contraller: 32 Units max. (Temperature Controllers 00 to 31)
ESZD: 64 words max. (Temperature Controllers 00 to 63)
o]
PORTS ::
RS-422 : °
e ®f i %
s}
e o0 a8 L] r L ] r x
BATTERY +*
~Z 3G2AS-ALO0T-E
Link Adapter
] : = ] = = =1 -]
g : 2
=] KR (2] 53
o Le] Lol Lo L] L]

Note 1. The E5ZD Muitipoint Temperature Controllers use PORT3 only.
2. Turn ON the termination resistor of each Unit marked by a “k.”



Operation as a CPU Bus Unit Section 1-3

1-2-1

Rack Mounting

The CV500-TDL21 can be mounted to CV-series CPU and Expansion CPU
Racks but cannot be mounted to Expansion I/O Racks. Do not mountmore than
one CV500-TDL21 Unit to a single Backplane.

1-2-2 Temperature Controller Connections

1-3-1

1-3-2

1-3-3

e Each Temperature Controlier connected to the CV500-TDL21 must incorpo-
rate a communication function and RS-422 interface.

o E5ZD Multipoint Temperature Controllers cannot be used in combination with
general-purpose Temperature Controllers.

e Connect the Temperature Controllers and the RS-422 trunk lines in each sys-
tem using 3G2A9-AL001-E Link Adapters.

e The 3G2A9-AL004-E(-PE) Link Adapter is required to convert RS-232C into
RS-422 if the CV500-TDL21’'s PORT2 is used.

» The Unit number for each general-purpose Temperature Controller connected
to the CV500-TDL21 must be within the ranges allocated to the
CV500-TDL21's ports.

Operation as a CPU Bus Unit
The CV500-TDL21 is a CV-series CPU Bus Unit. How the CV500-TDL21 works
as a CPU Bus Unit is described in the following.

RUN/STOP

The CV500-TDL21's CPU Bus Unit system setup area must be set so that the
CV500-TDL21 can start and stop operation with the RUN/STOP selector on the
CV500-TDL21’s front panel. Refer to 3-5 PC Settings for details on the settings
of CPU Bus Unit system setup area.

Hardware Reset (Restart)

Word A001 of the CV500-TDL21’s auxiliary area is used as a CPU Bus Unit re-
start bits. A single bit of the word is allocated to the CV500-TDL21 according to
the CV500-TDL21’s unit number.

15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0

WdA0O1 [15{14|13}12|11|10} 9 |8 |7 |6 |5 |4 |3 |2]1][0
}

Unit no.

When restarting the CV500-TDL21, turn on the bit corresponding to the unit
number that has been preset with the unit number selector on the
CV500-TDL21's front panel. The CV500-TDL21 will not restart after changing
the unit number or the settings of the CPU Bus Unit system setup area, in which
case turn the CPU off and on.

Data Exchange with PC

The CV500-TDL21 incorporates an event function which enables the
CV500-TDL21 mounted to a PC to exchange data with the PC. If data has been
input to the PC’s data memory, the CV500-TDL21 uses its internal program to
access the data, thus enabling the PC to communicate with the Temperature
Controllers connected to the CV500-TDL21.

Influence on Other CPU When CV500-TDL21 Units are used in combination with other CPU Bus Units in
Bus Units a system, such as SYSMAC BUS/2 Masters and BASIC Units, the cycle time of

gach PC in the system is prolonged lengthened by approximately 1.8 ms per
CV500-TbL21 Unit.



Temperature Control Data Processing Section 1-4

1-4 Temperature Control Data Processing

Basic Data Processing

Processing Procedure and
Contents

Data Switching

ES5ZD Multipoint
Temperature Controller
Number

To exchange data with Temperature Controllers, the CV500-TDL21 cyclically
accesses all the Temperature Controllers connected to it.

Upload processing is a basic operation of the CV500-TDL21. General-purpose
command processing and download processing are executed only when re-
quired.

Each Temperature Controller connected to the CV500-TDL21 executes gener-
al-purpose command processing and upload and download processing cyclical-
ly in this order. In general-purpose command processing, a command string is
set in advance and then each communication command is transmitted in se-
quence according to the order the communication commands are set.

General-purpose command processing

Command for Temperature Controller A ﬁ‘ Temperature Controller A ]

Command for Temperature Controller B K
Temperature Controller B
Command for Temperature Controlier C \4 P I

Command for Temperature Controlier D .\o{ Temperature Controller C |

General-purpose command area \ Temperature Controller D ]

l7

During upload and download processing, temperature control data items such
as the PV and SP corresponding to the unit number of each Temperature Con-
troller are exchanged.

Upload/Download processing

CV500-TDL21 Temperatu re

Controller

In general-purpose command processing, a command is transmitted individual-
ly to each Temperature Controller according to the Temperature Controller’s unit
number that the command includes. in upload and download processing, how-
ever, temperature control data items are exchanged with Temperature Control-
lers 0 to 63 in sequence regardless of the number of Temperature Controllers
connected to the CV500-TDL21. By using the online and offline functions of
each Temperature Controller and applying upload and download processing to
only the Temperature Controllers set to online, the whole processing time of the
system is shortened.

The Temperature Controller data area to be processed is specified by the first
address of each area. Therefore, when multiple data items are prepared, acom-
mand string in general-purpose command processing and Temperature Con-
troller data item in upload and download processing can be selected with ease
by specifying the first address.

Unlike the general-purpose Temperature Controllers connected to the
CV500-TDL21, each E5ZD Multipoint Temperature Controlier connected to the
CV500-TDL21 is specified by the E5ZD Multipoint Temperature Controller’s unit
number and word number. For example, Temperature Controller 10 is specified
as word 3 of unit number 2.



Temperature Control Data Processing_ Section 1-4

Data Processing

C o START } Set RUN/STOP selector to RUN
] Control data start address
Read start area E52D flag
Specify first Unit (word)
I Communication mode of each Temperature Controller
Read control data Download data/upload data/general-purpose command/general-purpose response
(see note) Start address of each area

equest general”
purpose command
transmission

Transmit command to
Temperature Controlier

Response data to general
purpose response area

: Request general-purpose

] command transmission to OFF

Online?

Y

Read data from Tem-
ture Controller

Rasult of transmission to
4 general-purpose command status

Normal trans-
mission?

Temperature control data
to upload area

Communication condition to
communication status (upload)

Y
Download?
Read download data
Specify next Temperature Write data to Temperature
Controller g Controller

64 Units (words

completed?, ormal transmissio

Line mode to upload only

Communication condition to
communication status {download)

Note Each E5ZD Multipoint Temperature Controller connected to the CV500-TDL21
reads the unit number, word number, and port number when reading the start
area.



SECTION 2
Nomenclature and Functions

This section provides information on the nomenclature and functions of the CV500-TDL21 Temperature Controller Data
Link Unit.

2-1 FIOmE Panel . vvren ettt e e e e e e 8
2-2 Rear Panel



Front Panel

Section 2-1

2-1 Front Panel

Unit Number Selectors

The unit number selectors are used in pairs. The left
selector is for 10's digit and the right selector is for
1's digit. Use a flat-blade screwdriver to set the unit
number selectors to a unused number in a range of
00 to 15. The unit number set must not be used by
any other CPU Bus Unit.

RUN/STOP Selector

The CV500-TDL21 operates when the RUN/STOP
selector is set to RUN. Be sure to set the RUN/
STOP selector to RUN before operating the
CV500-TDL21.

PORT1

PORT1 is used for maintenance purposes. Nothing
should be connected to PORT1 when the
CV500-TDL21 is in operation.

PORT2 (RS-232C)

PORT2 is a communication port for general-pur-
pose Temperature Controllers 32 to 63. Connect
the Temperature Controllers to PORT2 via the
3G2A9-AL004-E(-PE) Link Adapter when convert-
ing RS-422 to RS-232C.

PORT3 (RS-422)

PORT3 is a communication port for general-purpose
Temperature Controllers 00 to 31 and E5ZD Multi-
point Temperature Controllers 00 to 63.

Operation Indicators

UNIT RUN: Lit when the CV500-TDL21 is operating
normally.

LINK: Lit when the program of the
CV500-TDL21 is running.

ERROR: Lit when there is a program error in the
CV500-TDL21.

BAT LOW: Lit when the voltage of the built-in battery

is low.

MEM PROT. Lit when the program of the
CV500-TDL21 is read only.

T/R 1, T/R 2, T/R 3: Litwhen the CV500-TDL21 is
receiving or transmitting data via
its ports.

Oto 7: Displays the error contents. Refer to
Section 7 Troubleshooting for details.
Battery Case

There is a DIP switch and C500-BAT08 Battery Set

TDL21
UNIT RUN 0
LNK 1
ERRCR 2
BAT LOW 3
MEM PROT 4
TR 1 5
TR2 8
TR3 7
UNIT [— 1
= 1) ]
x10' ALliyq0°
N O
RU! o
stop e
PORT1 o9
RS232 | oo
L4
0]
®)
PORT2 | | o ©
RS-232 o2
(-]
° o
O
O]
° -]
PORT3 | |© 3
RS-422 | | ® o
oo
O
BATTERY
AV
il i

under this cover. The DIP switch connects or discon-
nects the termination resistor of the CV500-TDL21
and the 3G2A9-BATO8 Battery backs up the memory
of the CV500-TDL21 when there is a power failure.




Rear Panel Section 2-2

2-2 Rear Panel '

Backplane mounting screw

Backplane connector

O Backplane mounting screw







SECTION 3
Preparations

This section provides information on the preparations required for the CV500-TDL21 Temperature Controller Data Link Unit
to communicate with Temperature Controllers. Refer to Section 4 DM Allocation and Section 5 Temperature Control Data
Communication for details on the communication data settings and method required for the CV500-TDL Temperature Con-
troller Data Link Unit to communicate with Temperature Controllers.

3-1  General Procedure ...............ieiuini 12
3-20 MOUNLNG ...ttt 12
3-3  Cable ConNeCtioNS .. ..........c.otini e 13
3-4  Switch Settings . ....... ..o 14
3-5 PO SENGS .. .ottt et e e 15
3-6  Temperature Controller SELNGS .. .........oerer e 17

3-6-1  General-purpose Temperature Controller .. ..................oo oo .. 17

3-6-2  E5ZD Multipoint Temperature Controller . . ... or o 17
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Mountins Section 3-2

3-1 General Procedure

Take the following steps so that the CV500-TDL21 can communicate with the
connected Temperature Controllers.

1,2, 3. . Mount the CV500-TDL21 to the Backplane.

. Connect the Temperature Controllers with cables.

. Set the selectors on the CV500-TDL21’s front panel.
. Set the PC’s CPU Bus Unit system setup area.

. Set the selectors and communication parameters of the Temperature Con-
trollers.

6. Clear the data memory so that all areas to be used will be 0.
. Set the data memory (refer to Section 4 DM Allocation.)

8. Communicate with the Temperature Controllers (refer to Section 5 Temper-
ature Control Data Communication.)

g bW N

~

3-2 Mounting
Take the following steps to mount the CV500-TDL21 to the Backplane.

1,2,3.. 1. Connectthe connector on the CV500-TDL21's rear panel to the Backplane.

2. Use a screwdriver and tighten the mounting screws on the CV500-TDL21's
upper and lower parts securely.

TF IR

. Connector
Q;z
D

Backplane

VT

(A=

Mounting hole

(There are two mounting
holes (one each on the upper
and lower parts of the
CV500-TDL21) for the Back-
plane.)

[F

WARNING Be sure to turn off the CV500-TDL21 before mounting the CV500-TDL21 to the
Backplane or dismounting the CV500-TDL21 from the Backplane.

12



Cable Connections Section 3-3

Mounting Dimensions

CV500-TDL21 Backplane

T~

Connection cable

=

A 100 mm
B:160to 180 mm

3-3 Cable Connections

Connection with General-purpose Temperature Controllers

CV500-TDL21 32 Units max. (Temperature Controllers 32 to 63)
Temperature Temperature Temperature Temperature
| Controller A Controlter B Controller C Controller Z %
Port2 o & 4
- ® ®
r Port3 ¢ ® 4 -
¢ 1 1|1 [
* *
I TTIRIIT it 1L
3G2A9- 3G2A9-ALO01-E 3G2A9-AL0O01-E 3G2A9-ALO01-E
ALOO4-E(-PE) Link Adapter Link Adapter Link Adapter
Link Adapter
32 Units max. (Temperature Controllers 0 to 31)
Temperature Temperature Temperature Temperature
Controller a Controller b Controller ¢ Controller z *
L 2 4 $
¢ $ ®
i [ (i
3G2A9-AL001-E 3G2A9-ALO01-E  3G2A9-ALOO1-E 3G2A9-ALOO1-E
Link Adapter Link Adapter Link Adapter Link Adapter

e Turn on the termination resistor of each Unit marked by a “k.”
» The cable marked with a white diamond symbol connects to an RS-232C inter-

face.

» Each cable marked with a black diamond symbol connects to an RS-422 inter-

face.

The CV500-TDL21's PORT2 connects to Temperature Controllers 32 to 63 and
PORT3 connects to Temperature Controllers 00 to 31. Ifthe number of Tempera-

13



Switch S ettilzgs

Section 3-4

ture Controllers connected to the CV500-TDL21 is 32 or less, use the
CV500-TDL21’s PORT3. Connect Temperature Controliers 1o the
CV500-TDL21’s PORT2 via the 3G2A9-AL004-E(-PE) Link Adapter because
the CV500-TDL21's PORT2 is an RS-232C interface.

Refer to Appendix E Interface when preparing the cables.

A termination resistor is required on each end of the system when
CV500-TDL21's PORT3, which is an RS-422 interface, is used. The
CV500-TDL21, 3G2A9-AL004-E(-PE) Link Adapter, and Temperature Control-
lers each incorporate a termination resistor, which can be turned on or off with
the termination resistor selector available on each Unit. Turn on the termination
resistor of the Temperature Controlier that is the farthest from the
CV500-TDL21.

Connecting to E5ZD Muitipoint Temperature Controllers

64 words max. (Temperature Controllers 0 to 63)

CV500-TDL21

I E5ZD E5SZD E5ZD E5ZD %
F (| 1 1 i T |
*
i i 11 11
3G2A9-AL001-E  3G2A9-AL001-E  3G2A9-ALOO1-E 3G2AS-ALO01-E
Link Adapter Link Adapter Link Adapter Link Adapter

o Turn on the termination resistor of each Unit marked by a “x.”
e Each cable connects to an RS-422 interface.
Connect all the E5ZD Units to the CV500-TDL21's PORT3.

E5ZD Multipoint Temperature Controller numbers are designated by data
memory settings. Unlike general-purpose Temperature Controliers, ESZD Multi-
point Temperature Controller numbers do not correspond to unit numbers. For
example, Temperature Controller 10 is specified as word 3 of unit number 2.

Refer to Appendix E Interface when preparing the cables.

A termination resistor is required on each end of the system when
CV500-TDL21’s PORT3, which is an RS-422 interface, is used. The
CV500-TDL21 and E5ZD each incorporate a termination resistor, which can be
turned on or off with the termination resistor selector available on each Unit. Turn
on the termination resistor of the E5ZD Unit that is the farthest from the
CV500-TDL21.

3-4 Switch Settings

Unit Number

14

The following selector and DIP switch settings are factory set.

The CV500-TDL21’s unit number selectors are used in pairs. The left selector is
for 10's digit and the right selector is for 1’s digit. Use a flat-blade screwdriver {0
set the unit number selectors to a unique number in arange of 00 to 15. The unit
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Section 3-5

RUN/STOP Selector

DIP Switch

Note

3-5 PC Settings

number set must notbe used by any other CPU Bus Unit such as the BASIC Unit,
SYSMAC LINK Unit, SYSMAC NET Link Unit, SYSMAC BUS/2 Remote Master
Unit, Personal Computer Unit, or mini-MAP Unit.

RUN

STOP

The CV500-TDL21 operates when the CV500-TDL21's RUN/STOP selector is
setto RUN. Be sure to set the RUN/STOP selector to RUN before operating the
CV500-TDL21. Before setting the RUN/STOP selector to RUN, the CPU Bus
Unit system setup of the PC is required. Refer to 3-5 PC Settings for details.

B 1<| Termination resistor

E «
B o I Change prohibited

"} Carefully consider before changing

—>lO

Turnpin 4 of the DIP switch to ONif the CV500-TDL21 is the terminator when the
CV500-TDL21's PORT3 (RS-422interface ) is used. The DIP switchis under the
cover of the battery case. Press and slide the cover downwards to remove the
cover.

1. Do not change the settings of pins 2 and 3 of the DIP switch.

2. Pin 1 of the DIP switch may be operated only when the CV500-TDL21 has
anerror. Do not set this pinto OFF when the CV500-TDL21 is operating nor-
mally, or the CV500-TDL21 may malfunction. Refer to Section 7 Trouble-
shooting for details.

Before setting the RUN/STOP selector of the CV500-TDL21 to RUN, the CPU
Bus Unit system setup of the PC is required. The CPU Bus Unit system setup
area of the PC corresponds to each unit number.

The CPU Bus Unit system setup area must be set with the CV Support Software
(CVSS) running on an IBM PC/AT or compatible. Refer to the CV Support Soft-
ware Operation Manuals for details.

15
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Setting Procedure Take the following steps to set the CPU Bus Unit system setup area.

1,2, 3.. 1. Connectthe personal computer to the PC and press the Shift+F1 Keys from
the main offline menu to go online and display the CVSS online menu.

£U122e-CPUB! s
: Net@EnNode@0d

DRY { Functions ! DRV [ Functions )

¢ | (ST C | J:Mevory card

C | R:Dsbug C | U:Display arrors

C | C:Transfer program % data C | Y:Clock

o] eEdit D C | U:Protect Un

1:Edit 140 table e

T:Data trace

F:File management
P:Program trace
Q:System setup

R:PC setup

Z:Customize

%:CAJ Bus Unit Setup
M:iNetwork suppori table
S:Diagnosis network
B:SYSMAC BUS/2

CGOOOOOOTO T

¥ B B B B B @ 5.8 Dcaic

2. Select “X:CPU Bus Unit Setup” from the main online menu to access the fol-
lowing menu.

[ CPU Bus Unit 1

W:Software switches

T:CPU SIQU Unit Sustem Setup
C:CPU SI0U Unit Soft Sw Setup

3. Select “T:CPU SIOU Unit System Setup” from the CPU Bus Unit Setup
menu. The display for the CPU Bus Unit with the lowest unit number will ap-

pear.

{ CPU Bus Unit ] I

S:Co

W: Sof {CPU ST Unit Sustem Setup)

T:CPjunit n 81 M

CiCF
EYTE b7 ) HEN  BYTE b7 b2 HEX
+ B ((ooe 2220 29 + 18 (0820 20dR) 22
+ 1 [B008 0200} 60+ 11 (8082 BOX2) 22
+ 2 [0000 0099} e + 12 (0003 8303) 0]
+ 3 [07¢@ @2Dd) 00 + 13 (2000 8202) 504}
+ 4 (0000 BOEQ) @ +14 (0000 0003) 22
+ 5 (2000 022Q] @@ + 15 (0000 0B00) 28
+ 5 (0200 02RA) en  + 16 (0028 2209) 29
+ 7 (2000 02@3) @ + 17 (0200 020d) 22
+ & (0203 02a2] o0 + 18 (G000 0200) %]
+ 9 (2202 Q232) o8 + 19 (2900 000d) 25}

4. Use the PgUp and PgDn Keys to scroll the display.

5. Press the F10 Key and input the unit number of the CPU Bus Unitto be setif
it is not the one already shown. The unit number will be displayed at the top
left of the screen.

6. Move the cursor to the location to be set.
7. Input 0 or 1 and press the Enter Key.

or Press the Shift+Right Arrow Keys to move to the hexadecimal input area,
input the hexadecimal value, and press the Enter Key. You can return to the
binary input area by pressing the Shift+Left Arrow Keys.

8. Press the Esc Key to write the current settings to the PC.

16
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3-6 Temperature Controller Settings

3-6-1 General-purpose Temperature Controller

Unit Number

Communication Parameters

Remote/L.ocal Mode Setting

Termination Resistor

The unit number of each Temperature Controller connected to the
CV500-TDL21’s PORT3 must be set in a range of 0 to 31 and the unit number of
each Temperature Controller connected to the CV500-TDL21’s PORT2 must be
set in a range of 32 to 63. All the unit numbers must be unique.

Set the following communication parameters for each Temperature Controller
connected to the CV500-TDL21.

Baud rate 9,600 bps

Bit length 7 (ES100 only)
Parity Even (ES100 only)
Stop bit 2 (ES100 only)

Each Temperature Controller connected to the CV500-TDL21 mustbe inremote
mode. If the Temperature Controllers are in local mode, no set values orinstruc-
tions can be changed or executed. Communication commands can change the
modes of some of OMRON's Temperature Controllers.

Turn on the termination resistor of the Temperature Controller that is the farthest
from the CV500-TDL21.

3-6-2 ES5ZD Multipoint Temperature Controller

Allocation of Temperature
Controller Number

Unit Number

Communication Parameters

Termination Resistor

Unlike general-purpose Temperature Controllers, E5ZD Multipoint Temperature
Controller numbers do not correspond to unit numbers. Therefore allocate Tem-
perature Controller numbers 00 to 63 to the connected E5ZD Units using E5ZD
unit numbers 0 to F and E5ZD word numbers 0 to 7. For example, Temperature
Controller 01 is allocated to word 1 of E5ZD unit number 1 and Temperature
Controller 02 to word 2 of E5ZD unit number 2.

Allocate a unique unit number in numerical order starting with 0 to each E5ZD
Unit connected to the CV500-TDL21.

Set the baud rate of each E5ZD Multipoint Temperature Controller connected to
the CV500-TDL21 to 9,600 bps. Each E5ZD Multipoint Temperature Controller’s
bit length, parity, and stop bit carinot be changed.

Turn on the termination resistor of the E5ZD Multipoint Temperature Controller
that is the farthest from the CV500-TDL21.

17






SECTION 4
DM Allocation

This section provides information on the DM allocation of each area, and the area contents and settings that are required for
communications with Temperature Controilers.

4-1 Relationshipof Each Area ........ ... .. i i, 20
4-1-1  Start AdAresS . ..ottt e e 21
4-1-2  Configuration of Start Address ...........ccviiiiieiii i, 21
4-2  AreaContents and SetNZS . ... ...ttt e 22
4-2-1  SHAIL AT . ottt ittt e e e e e 22
4-2-2  Control Data ATea . ... ...ovti i 22
4-2-3  Download Data Area . .....ovvtininenii e 26
4-2-4  UploadData ATEa . ... .cvitttt ittt 27
4-2-5  General-purpose Command Area/Response AT€a . ........oveeeeunnennn... 30
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Relationship of Each Area Section 4-1

4-1 Relationship of Each Area

Start area (No. of occupied words: 3) Control data area (No. of occupied words: 210)
0
Control data start address (2 words) 0 Communication mode (128 words)
2
E5ZD flag (1 word)
D2000 + n x 100 (n: Unit NO.)
Download data area
(No. of occupied words: 10 per Unit) 130
0 Download data start address (2 words)
Temperature Controller 0 (10 words)
132
10 Upload data start address (2 words)
Temperature Controller 1 (10 words)
134
to o General-purpose command start address (2 words)
630 136
Temperature Controller 63 (10 words) General-purpose response start address (2 words)
138
Request general-purpose command transmission/sta-
tus (1 word)
140
Communication status (64 words)
Upload data area
(No. of occupied words: 10 per Unit)
0 o
Temperature Controller 0 (10 words)
10 204
Temperature Controller 1 (10 words) System alarm data area (6 words)
o to
630| Temperature Controller 63 (10 words ;
pe ré3( ) General-purpose response area (No. of occupied words: 256)
L~ o
o
255
General-purpose command area (No. of occupied words: 256)

_—.0

to

255

20



Relationship of Each Area Section 4-1

4-1-1 Start Address

Start {Refer to 4-2-1 Start Area)

!
Control data (Refer to 4-2-2 Control Data Area)
—- | Download data (Refer to 4-2-3 Download Data Area)
—=| Upload data (Refer to 4-2-4 Upload Data Area)

(:Goer:z:kgurpose (Refer to 4-2-5 General-Purpose Command/Response Area)

General-purpose

(Refer to 4-2-5 General-Purpose Command/Response Area)
“— | response

e The CV500-TDL21 allocates each area that is required for the CV500-TDL21
to operate, beginning with the start address of each area. Therefore the data
memory of the PC used with the CV500-TDL21 can be utilized flexibly.

e The CV500-TDL21's program recognizes the first address of each area by re-
ferring to the start address of each area. Therefore the start address and first
address of each area must coincide. ‘

e The start area of each area uses the CPU Bus Unit area, the address of which
is fixed.

e The start address of the control data area is set to words 0 and 1 of the start
area.

» The download data area, upload data area, general-purpose command area,
and general-purpose response area are set to words 130 to 137 of the control
data area. Each of these areas uses two words.

4-1-2 Configuration of Start Address

Refer to the following for the configuration of each start address.

10to 17 EM

wd (n+1) wd (n)
Memory bank : Memory address (6 digits)
| | )
00: DM | DM: 003600 to 008191 (CV500/CVM1-CPUO1-EV1)

003600 to 024575 (CV1000/2000/CVM1-CPU11-EV1)
EM: 000000 to 032765 (CV1000/2000)

The following areas of the data memory have been aiready allocated. Use the
other areas in the specified ranges.

D00000 to D01998 for the SYSMAC NET and SYSMAC LINK
D02000 to D03599 for CPU Bus Units

Address Description of The first address of the CV500-TDL21’s each area changes with the start ad-
Each Area dress of the area. Therefore, word numbers instead of DM addresses express
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Area Contents and Settings Section 4-2

the location of all the data of each area. For example, the fifth data is expressed
by word 5, the DM address of which is obtained by adding 5 to the start address.
For example, if the start address (first address) of the control data area is
D04000, word 5 of the control data area is D04005.

4-2 Area Contents and Settings
4-2-1 Start Area

First Address The first address of each area is obtained by the following formula.
2000 + (unit number n x 100)
If the unit number is 2, the start area is D02200 (2000 + 200 = 2200).

Contents
Control Data Start Address  The control data start address is the first address of control data. Words 0 and 1
(Words O and 1) are used in combination with the memory bank to set the control data start ad-
dress. Set word 0 to rightmost four digits and word 1 to leftmost two digits (i.e., a
total of six digits) in BCD using 0 to 9 for each digit. The following setting ranges
are available.
DM: 003600 to 008191 for the CV500 and CVM1-CPUO01-EV1
DM: 003600 to 024575 for the CV1000, CV2000, and CVM1-CPU11-EV1
EM: 000000 to 032765 for the CV1000 and CV2000
] T I
Wdo Rightmost 4 digits
| I ]
[ 1
Wd 1 | Memory bank Leftmost 2 digits
I J
00: DM
10to 17:EMbanks Ote 7
E5ZD Flag (Word 2) The E5ZD flag specifies the type of Temperature Controliers connected to the
CV500-TDL21. Set the rightmost digit of word 2 to 0 in BCD for general-purpose
Temperature Controllers and set the digit to 1 in BCD for E5ZD Units.
Wd 2 0 0 0 |

l 0: General-purpose Temperature Controller
1. E5ZD

4-2-2 Control Data Area

First Address The CV500-TDL21 refers to the control data start address (words 0 and 1) of the
.start area.
Contents
Communication Mode Each word is allocated to Temperature Controller numbers (m: 0 to 63) in se-
(General-purpose quence. The following modes are available for upload and download proces-
Temperature Controller): sing
Words 0 to 63 )
Line mode Specifies the communication line status of
temperature control data.
Upload mode Specifies parameters used at the time of
upload processing.
Downioad mode Specifies parameters used at the time of

download processing.

Temperature Controller mode Specities Thermac or ES100 models as the
Digital Controllers connected to the
CV500-TDL21.

22
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Communication Mode Area (General-purpose Temperature Controller)

Wd o Temperature Controller 0

Wd 1 Temperature Controller 1

to

Wd 63 | Temperature Controller 63

0: Set point
1. Set point, alarm set value 1, and alarm set value 2
. 2: Set point, alarm set value 1, alarm set value 2, and PID
Wd 127 | Not occupied ) 3. Temperature Controller RUN
0: Offline 4: Temperature Controlier STOP
1: Upload only 5: Execute AT
2. Both directions 6: Cancel AT
L) 1
Wd{(m) | Linemode | Upload mode E‘(())\ggload g%n;ggﬁztrure
[
m: Temperature Controller no. 0: Thermac
1: ES100

: Process value and status

. Process value, status, and set point

. Process value, status, set point, alarm set value 1, and alarm set value 2

© Process value, status, set point, alarm set value 1, alarm set value 2, and PID
. Process value, status, set point, and controlled value

SO 2O

If any other value is specified, the CV500-TDL21 regards the value as 0 and op-

erates.
Communication Mode Groups of two words are allocated to Temperature Controller numbers (m:0to
(ESZD): Words 0 to 127 83) in sequence. The following modes can be specified with the first word for
upload and download processing.
Line mode Specifies the communication line status of
temperature control data.
Upload mode Specifies parameters used at the time of
upload processing.
Download mode Specifies parameters used at the time of
download processing.

Communication Mode Area (E5ZD)

Wdo Temperature Controller 0
Wd 1
Wd 2

Temperature Controlier 1
Wd 3 pe

wg 1 Ss Temperature Controller 63

The unit numbers and word numbers that correspond to the Temperature Con-
troller numbers are specified by the second word. For example, if word 3, which

23
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0: Offline

1: Upload only
2: Both directions

is the setting area for Temperature Controller 2, is set to 2300, Temperature Con-
trolter 2 will correspond to word 3 of unit 2.

. Set point

. Set point, alarm set value 1, and alarm set value 2

. Set point, alarm set value 1, alarm set vaiue 2, and PID
. Temperature Controller RUN

. Temperature Controller STOP

. Execute AT

. Cancel AT

DO WON=O

Wd(m) | Line mode

Download
mode

Upload mode Unused

m: Temperature Control No.

0: Process value and status

1: Process value, status, and set point

2: Process value, status, set point, alarm set value 1, and alarm set value 2

3: Process value, status, set point, alarm set value 1, alarm set value 2, and PID
4: Process value, status, set point, and controlled value

Wd (m+1) IESZD unit no.

E5ZD word no. IE52D port no. Unused

|0toF

Download Data Start
Address: Words 130 and
131

Upload Data Start Address:
Words 132 and 133

24

Oto7 l 0: Port3 (fixed)

If any other value is specified, the CV500-TDL21 regards the value as 0 and op-
erates.

Words 130 and 131 of the data memory are used in combination with the
memory bank to set the first address of the download data area. Set word 130 to
rightmost four digits and word 131 to leftmost two digits (i.e., a total of six digits)
in BCD using 0 to 9 for each digit. The following setting ranges are available.

DM: 003600 to 008191 for the CV500 and CVM1-CPUO01-EV1

DM: 003600 to 024575 for the CV1000, CV2000, and CVM1-CPU11-EV1
EM: 000000 to 032765 for the CV1000 and CV2000

I T T

Wd 130 Rightmost 4 digits
| I

T |
Wd 131 | Memory bank Leftmoslt 2 digits
|

00: DM
10to 17: EMbanksOto 7

Words 132 and 133 of the data memory are used in combination with the
memory bank to set the first address of the upload data area. Set word 132 to
rightmost four digits and word 133 to leftmost two digits (i.e., a total of six digits)
in BCD using 0 to 9 for each digit. The following setting ranges are available.

DM: 003600 to 008191 for the CV500 and CVM1-CPU01-EV1

DM: 003600 to 024575 for the CV1000, CV2000, and CVM1-CPU11-EV1
EM: 000000 to 032765 for the CV1000 and CV2000

Wd 132 | Rightmost 4 digits
]

| |
Wd 133 | Memory bank Leftmost 2 digits
I |
00: DM
10to 17: EMbanksOto 7
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General-purpose Command
Start Address: Words 134
and 135

General-purpose Response
Start Address: Words 136
and 137

General-purpose Command
Transmission
Request/Status: Word 138

Communication Status:
Words m (0 to 63) + 140

Words 134 and 135 of the data memory are used in combination with the
memory bank to set the first address of the general-purpose command area. Set
word 134 to rightmost four digits and word 135 to leftmost two digits (i.e., a total
of six digits) in BCD using 0 to 9 for each digit. The following setting ranges are
available.

DM: 003600 to 008191 for the CV500 and CVM1-CPUO1 -EV1

DM: 003600 to 024575 for the CV1000, CV2000, and CYM1-CPU11-EV1
EM: 000000 to 032765 for the CV1 000 and CV2000

T I |

Wd 134 l Rightmolst 4 digits |

T T

Wd 135 | Memory bank Leftmost 2 digits
{ !

00: DM

10t017: EMbanksOto 7

Words 136 and 137 of the data memory are used in combination with the
memory bank to set the first address of the general-purpose response area. Set
word 136 to rightmost four digits and word 137 to leftmost two digits (i.e., a total
of six digits) in BCD using 0 to 9 for each digit. The following setting ranges are
available.

DM: 003600 to 008191 for the CV500 and CVM1-CPUO1-EV1

DM: 003600 to 024575 for the CV1000, CV2000, and CVM1-CPU11-EV1
EM: 000000 to 032765 for the CV1000 and CV2000

T I I

Wd 136 | Rightmolst 4 digits

T T
Wd 137 Memory bank Leftmost 2 digits
1 1

|
00: DM
10to 17. EMbanksOto 7

Word 138 of the data memory is used to store the transmission request flag for
the general-purpose command and the status flag for transmission results. Set
the transmission request flag (bit 0) to 1 before transmitting the general-purpose
command. If the general-purpose command has been transmitted normally, the
transmission request flag will be 0 and the transmission completion flag of word
138 (bit 14) will be setto 1. If the general-purpose command has been trans-
mitted abnormally, the transmission request flag will be 0 and the transmission
error flag of word 138 (bit 15) is set to 1. The contents of the transmission
completion flag and transmission error flag are put on hold until the nextgeneral-
purpose command is transmitted.

1514 0
LA B Y Y E By E s

Wd 138

R I S O S N N R N R 1

]
l Completion of transmission Request transmission
Transmission error

Words m (0 to 63) + 140 of the data memory are used to store the status of com-
munication with the Temperature Controllers connected to the CV500-TDL21.
Each word is allocated in sequence to each Temperature Controller (Tempera-
ture Controliers 0 to 63 ) connected to CV500-TDL21.
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Communication Status Area

Wd 140 | Temperature Controller 0

Wd 141 | Temperature Controller 1

to

Wd 203 | Temperature Controlier 63

The following codes, except FF (offline) and 00 (normal completion), indicate
abnormal upload and download processing. If upload or download processing is
abnormal, the contents of the abnormality will be set with the end code. If upload
processing is abnormal, the upload data of the corresponding Temperature

Controller will not be refreshed.

Wd (m+140)

m: Temperature Controller no.

System Alarm Data Area:

Words 204 to 209

I
Up[oad Download
| )
FF: Oftline
00: Normal completion The same as the upload data.
04: Address over
0D: Command execution disabled (execution prohibited, setting prohibit data, or error condition)

10:
11
12:
18:
14:
15:
16:
18:
21:
97:
99:

Parity error

Framing error

Overrun error

Command data FCS error
Format error

Numeric data error

No relevant instruction
Frame length error
Non-volatile memory write error
Response data FCS error
Time out

Words 204 to 209 of the data memory are used to store the CV500-TDL21’s sys-
tem alarm data. Refer to Section 7 Troubleshooting for details.

Wd 204 | No. ofthe program line where the error resulted (rightmost digit)
Wwd 205 | No. of the program line where the error resulted (leftmost digit)
Wd 206 Error contents (error code)

Wd 207 | Time of the error (minute) Time of the error (second)
Wwd 208 | Date of the error (day) Time of the error (hour)

Wd 209 E}i‘;‘g gzgi?sr)ror(year) (right- | pate of the error (month)

4-2-3 Download Data Area

First Address

Contents

26

The CV500-TDL21 refers to the download data start address of the control data
area.

Ten words of the download data area are allocated to each Temperature Con-
troller. The first address for each Temperature Controller is obtained from the
following formula.

The first address of Each Temperature Controller = Temperature Controller
number m {0 t0 63) x 10
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Multiple Data items

Note

The following is the data configuration of the download data area for each Tem-
perature Controller.

Wd +0 Unused
Wd +1 Unused
Wd +2 Unused
Word + 3 (see note 1) 4 .
Set point (rightmost) 10 10-2 1071 Y
Word + 4 3/F/ 2 1 0
Set point (leftmost) (seéonofeAg) 10 10 10
Word + 5 103/F/A 102 101 100
Alarm set value 1 (see note 2)
Word + 6 103/F/A 102 101 100
Alarm set value 2 (see note 2)
Word + 7

2 1 0 —1
Proportional band (P) 10 10 10 10
Word + 8 3 2 1 0
Integral time (I) 10 10 10 10
Word + 9 3 102 101 00
Derivative time (D) 10 0 1

1. The word + 3 area is not available to Thermac Temperature Controllers.

2. Set one of the following values according to the set range.
1109:1109; - (minus): F; -1: A
For example, set F999 for =999 and A000 for —1000.

If an ES100 Digital Controlier connected to the CV500-TDL21 has multiple data
items, the AT-P-I-D, alarm set value, and run items correspond to the following
parameters:

AT-P-i-D Valid PID group
Alarm set vaiue Valid pattern, and events 1 and 2 of the step (bank)
RUN Valid pattern (bank)

if an E5ZD Muitipoint Temperature Controlier connected to the CV500-TDL21
has multiple data items, the download data area corresponds to the bank that
has been selected.

4-2-4 Upload Data Area

First Address

Contents

The CV500-TDL21 refers to the upload data start address of the control data
area.

Ten words of the upload data area are allocated to each Temperature Controller.
The first address for each Temperature Controller is obtained from the following
formula.

The first address of Each Temperature Controller = Temperature Controller
number m (0 to 63) x 10

The following are the data configurations of the upload data area for each Tem-
perature Controller.
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Modes 0to 3

Mode 4

28

Note

Note

Word + O (see note 1)
Process value (rightmost)

Word + 1
Process value (leftmost)

Word + 2

Word + 3 (see note 1)
Set point (rightmost)
Word + 4

Set point (leftmost)

Word + 5
Alarm set value 1

Word + 6

Alarm set value 2
Word + 7
Proportional band (P)

Word + 8
Integral time (1)

Word + 9
Derivative time (D)

101 10-2 101 0
103/F/A 2 1 0
(see note 2) 10 10 10
Status
1071 10-2 10-1 0
103/F/IA 2 1 0
(see note 2) 10 10 10
103/F/A 102 101 100
(see note 2)
10%/F/A 102 101 100
(see note 2)
102 101 100 10~
103 102 10" 100
103 102 101 100

1. The word + 0 orword + 3 area is not available to Thermac Temperature Con-

trollers.

2. Set one of the following values according to the set range.
1109:1109;- (minus):F;-1: A

For example, set F999 for ~999 and A0Q00 for ~1000.

Word + 0 (see note 1)
Process value (rightmost)

Word + 1
Process value (leftmost)

Word + 2
Word + 3 (see note 1)
Set point (rightmost)

Word + 4
Set point (leftmost)

Word + 5 (see note 3)
Controlled value

Word +6to+ 9

10! 10-2 10 0
103/F/IA 2 1 0
(see note 2) 10 10 10
Status
107! 1072 10-1 0
103/F/A 2 1 0
(see note 2) 10 10 10
10%F 101 100 10-1
(see note 2)
Unused

1. The word + 0 or word + 3 area is not available to Thermac Temperature Con-

trollers.

2. Set one of the following values according to the set range.
1t09:1109; - (minus):F; -1: A

For example, set F999 for —-999 and A0QO for —1000.
3. lfthe E52D-[IVLIIO (heating/cooling model) is used, the controlied value

is available on the heating side only.
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Status (Word + 2)
(General-purpose
Temperature Controller)

Any bit without a numerical description in the following diagram turns ON when
the value is 1. Bits 12 to 15 are for abnormal levels and bits 0 to 11 indicate the
present working status.

15 14 13 12 11 109 8 7 6 5 4 3 2 1 0
Temperature

Wd +2 | Controlier error Status
sP | set
mode | mode |
Level 3
Level 2 | Alarm 1
. Alarm
Level 1
- Heater burnout alarm
1: AT execute; 0: AT cancel
1: RUN; 0: STOP
1: Auto; 0: Manual
| Hold
| Wait
00: Local; 01: Remote: 10: External
00: Local; 01: Remote; 10: Fixed value
Abnormal Levels
Model Level 1 Level 2 Level 3
Repairs are required Location of Temperature Settings need to be checked
Controllers needs to be checked

ES100 WDT error PV error Set value confirmation alarm
RAM R/W error Analog input 1 error Motor calibration setting error

RAM sum error
Correction data error
Internal voltage error
Cold bit error

Analog input 2 error
Potential meter error

A/D error
Thermac | RAM data error Overflow
A/D error Underflow
Input error

Sensor error

Status (Word + 2) (E5ZD)

Any bit with no numerical description in the following diagram turns ON when the
value is 1. Any bit marked by an “X” is an undefined bit. Bits 7 to 15 are error or
alarm bits and bits 0 to 4 indicate the present working status.

i5 14 1312 11 103 8 7 6 5 4 3 2 1 0

Wd +2

X X X

HS alarm

1. Controlling; 0: Not controlling

1: Normal operation; 0: Reverse operation

1: RAM to EEPROM processing completed; 0: Not completed
1: AT execute; 0: AT cancel

Heater current overflow

Temperature underflow

Temperature overflow

Sensor error

Temperature Controller error alarm

Alarm 1
|Alarm 2

HB alarm
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Area Contents and Settings Section 4-2

4-2-5 General-purpose Command Area/Response Area

First Address The CV500-TDL21 refers to the general-purpose command start address or
’ general-purpose response start address of the control data area.

Contents

Command The command string storage area of the general-purpose command area con-

sists of 256 words. Therefore, a maximum of 512 characters including a connec-
tion code (01) and end code (00) can be stored. Commands must be described
in ASCIi codes and set from word 0 as shown in the following.

Wdo | Character 0 Character 1
Wd 1| Character 2 Character 3
to to to
Wd 255 | Character 510 Character 511

Command String Configuration

Command | 01 | Command| 01 | Command| 01|Command| 00

L 1 -

—_

Connection code
Last command

End code

Response The words are set with responses received in sequence beginning with word 0
and a connection code (01) is inserted between each adjacent response. If the
responses are less than 256 words, the remaining area is filled with 0. If the re-
sponses are more than 256 words, only 256-word responses will be set (i.e., a
response may be corrupted). If there is atimeoutor an FCS error, only aconnec-
tion code is inserted.

Response Configuration

Timeout

3

Response | 01 | Response | 01 | 01 | Response 00 00 00 00 00

Il L

/] |

Connection code Lastresponse AllO
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SECTION 5
Temperature Control Data Communication

This section provides the basic information required for communications with Temperature Controllers, user program exam-
ples that include upload and download processing, and the general-purpose command. Refer to Section 4 DM allocation for
details on the contents and methods of the data settings that are required for the CV500-TDL21 Temperature Controller Data
Link Unit to communicate with Temperature Controllers.
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5-1-3  General-purpose Command . ...............ooiiuiii 32
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5-1-5  Allocationof Each Area .................. ... ... . 32
5-1-6  Parameter Settings ................. .. ... ... 33
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5-1-8  ESZDFlag Setting ...........ooouiii i 34
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5-3 Download ... 38
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DM Preparations

Section 5-1

5-1 DM Preparations

5-1-1 - Upload

5-1-2 Download

Make the following preparations so that the CV500-TDL21 can communicate
with the connected Temperature Controllers.

e Allocate each area.

e Set the parameters of the control data area.

e Create the transmission data.

e Set the start address of the control data.

e Set the E5ZD flag.

e Set the start address of the download data area.

e Set the start address of the upload data area.

« Set the start address of the general-purpose command and response area.

Refer to Appendix G DM Setting Table for details on the allocation of each area
and the contents and setting method of temperature control data.

Upload processing enables the CV500-TDL21 to receive the data and status of
each Temperature Controller according to the parameters of the communication
mode selected and set the data with the upload data area.

Download processing enabies the CV500-TDL21 to transmit the data of the
download data area to each Temperature Controlier according to the parame-
ters of the communication mode selected.

5-1-3 General-purpose Command

5-1-4 DM Editing

The general-purpose command enables the CV500-TDL21 to transmit commu-
nication commands to each Temperature Controlier according to the command
strings of the general-purpose command area. Each Temperature Controller’s
response is set with the general-purpose response area.

Use the CV Support Software running onan IBM PC/AT or compatibie to editthe
contents of the data memory. Before editing the contents of the data memory, be
sure to save the contents. For efficient editing, edit the contents of the data
memory offiine and transfer the edited data. Refer to the CV Support Software
Operation Manuals for details on DM editing.

5-1-5 Allocation of Each Area

Decide the size and start address of each area first.

Area

Size Start address

Start area

Three words Check the unit number and decide the first address
of the start area. The first address of the start area
is obtained from the following formula.

The first address of the start area = 2000 + (unit

: no. n x 100)
Control data area 210 words Set the DM or EM address according to the PC
model.
Download data/Upload data Each Temperature Controller Set the DM or EM address according to the PC
area requires 10 words (e.g., if 64 model.

Temperature Controllers are
connected to the CV500-TDL21,
640 words are required.)

General-purpose
command/Response area

256 words each for the Set the DM or EM address according to the PC
general-purpose command and | model.
response areas.
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Note 1. Be careful notto setany address that will not be supporied or address with-
out any memory space.

2. Each address set must be unigue and not be duplicated.

5-1-6 Parameter Settings
Set the initial values of the communication mode area in the control data area.

Wd m: m= Temperature Controller no.

}

' Temperature
Controller

Download

Upioad
Line

Wd (m + 1): ESZD Muitipoint Temperature Controllers only

0

|

‘ Port no.
Word no.
Unit no.

Line Mode All the areas of Temperature Controllers 0 to 63 will be set to 0 (offline) if the
CV500-TDL21 is in line mode.

Temperature Controller Mode Set the Temperature Controller mode of the CV500-TDL21 to 0 when Thermac
Temperature Controllers are connected. Set the Temperature Controller mode
to 1 when ES100 Digital Controllers are set. Set this mode to 0 for any areathatis
not connected any Temperature Controller. This mode setting is not required
when E5ZD Multipoint Temperature Controliers are connected.

ESZD Parameters When E5ZD Multipoint Temperature Controllers are connected, set the unit
numbers and word numbers of the ESZD Multipoint Temperature Controllers
corresponding to the Temperature Controller numbers of the E5ZD Multipoint
Temperature Controllers and set the port number to 0.
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5-1-7 Creation of Transmission Data

Download Data

General-purpose Command

Create download and general-purpose command data as required.

Download data (per unit)

+0 | Unused

+1 | Unused

+2 | Unused

+3 | Set point {rightmost)

+4 | Set point (leftmost)

+5 | Alarm set value 1

+6 | Alarm set value 2

+7 | P

+8 | 1

+9 | D

Download data is not required if the Temperature Controllers connected to the
CV500-TDL21 are controlled with the general-purpose command only.

Set transmission data for each Temperature Controller.

When download processing is executed, only the data values specified with the
CV500-TDL21 in download mode are transmitted. Therefore set only the speci-
fied data values correctly. When more than one area is used, one of the areas
must correspond to the start address set for control data.

The general-purpose command is not required if the Temperature Controllers
connected to the CV500-TDL21 are controlled by download processing only. Be
sure to insert a connection code between each adjacent command and add a
end code to the last command. When more than one area is used, one of the
areas must correspond to the start address set for control data.

5-1-8 E5ZD Flag Setting

34

Word 2 of start area

0 0 0

1

0: General-purpose Temperature Controller
1: E5ZD

E5ZD Multipoint Temperature Controllers in combination with general-purpose
Temperature Controllers (Thermac or ES100 Digital Controliers) cannot be con-
nected to the CV500-TDL21.

The E5ZD flag is set with word 2 of the start area. Set 0001 as the data of the flag
for E52D Multipoint Temperature Controllers and 0000 as the flag data for gen-
eral-purpose Temperature Controllers.
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Section 5-2

5-1-9 Start Address Setting

Line Mode

5-2 Upload

Upload Mode

Address (leftmost)
| [ Address (rightmost)

00: DM
i0to 17 . EM

Refer to the foliowing table and set the start address of each area.

Area Start address storage position
Area Word
Control data Start 0and 1
Download data Control data 130 and 131
Upload data 130 and 131
General-purpose command 130 and 131
General-purpose response 130 and 131

When replacing a Temperature Controller used in a system, set the line mode of
the Temperature Controller to 0 (offline) so that the Temperature Controller can
be replaced without interrupting the whole system. Set the line mode of any Tem-
perature Controller that does not always need monitoring to 1 (online) only when
the user needs to see the data of the Temperature Controlier. This way, the pro-
cessing time required by the whole system will be shortened.

Word m: m = Temperature Controller no.

>

Temperature
Controller
Download

Line Upload

Upload processing is a basic operation of the CV500-TDL21. When an upload
data area is prepared for each Temperature Controller, upload processing sets
up in the upload data area data for each Temperature Controller that has been
designated by the CV500-TDL21 in upload mode. Each Temperature Controller
uses 10 words of the upload data area. The capacity of the upload data area
must be large enough for the number of Temperature Controllers connected to
the CV500-TDL21.

Upload processing is executed for each Temperature Controller, the line mode
of which is set to 1 or 2 (online). The Temperature Controllers in any uncon-
nected line or inactive line must be set to 0 (offline).
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The following data items are set with the upload data area.

Kind of data Upload mode
0 2
Process value Yes Yes Yes Yes Yes
Status Yes Yes Yes Yes Yes
Set point Yes Yes Yes Yes Yes
Alarm set value 1 | --- Yes Yes ---
Alarm set value 2 | --- Yes Yes
P --- Yes .-
I Yes
D Yes
Control value Yes

Upload Data per Unit

+0 Process value (rightmost)

1 Process value (leftmost)

+2 Status

+3 Set point (rightmost)

+4 Set point (leftmost)

+5 Alarm set value 1/Controlled value
+6 Alarm set value 2

+7 P

+8 |

+9 D

Non-objective parameters are not refreshed. For example, if the mode of the
CV500-TDL21 is switched from mode 2 to mode 1, the last data set with alarm
setvalue 1 {(word + 5) and alarm set value 2 (word + 6) of the CV500-TDL21 will
remain unchanged.

If a Temperature Controlier has acommunication error, the area of the Tempera-
ture Controller does not refresh any data. Be sure to monitor the data of each
Temperature Controller after confirming that the communication status of each
Temperature Controller is 00 (i.e., each Temperature Controlier’s communica-
tion is normal). The status (word + 2) contains the operating condition and error
data of each Temperature Controller. The process value and other data may be
invalid if an error occurs.

5-2-1 Monitoring Communication Status
Communication Status

Download communication
status

Upload communication status
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The resultof upload communication with each Temperature Controlier is setwith
the communication status area (control data area) of the CV500-TDL21. The
contents of the upload data area are effective only when the communication sta-
tus is 00 (i.e., each Temperature Controlier’s communication is normal).

The following communication status codes are used.

Code Meaning
FF Oftline

00 Normal completion

04 Address over

0D Command execution disabled
10 Parity error

11 Framing error

12 Overrun error

13 Command data FCS error

14 Format error

15 Numerical data error

16 No corresponding instruction
18 Frame length error

21 Non-volatile memory write error
97 Response data FCS error

99 Time out

If a Temperature Controtler communicating with the CV500-TDL21 has a com-
munication error, the CV500-TDL21 sets an error code with the Temperature
Controller and starts communicating with the next Temperature Controller.

5-2-2 Upload User Program

The following program enables the CV500-TDL21 to read the set point of Tem-
perature Controller 0 and confirm the result of communication.

Conditions The following conditions are given.
Control data start address D04000
Communication mode D04000 (Temperature Controller 0)
Communication status D04140 (Temperature Controller 0)
Upload data start address D06000
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Download Section 5-3
Preparation Connect general-purpose Temperature Controller 0 (ESEX).
Executes upload processing when the
CV500-TDL21 starts operating and sets the
AS0015 (030) communication mode of Temperature Control-
: F [[MOvV #1000 004000 }— ler O to #1000.
1 cycle ON #1000
L— Thermac
Download mode
Upload mode (PV status)
Online (upload only)
(030) "
MOV #AAAA 0041407 Sets the communication status area of Tem-
- perature Controller 0 to #AAAA. The code
“AA" will be used as a dummy code because
itis undefined.
AS0013 {020) - AS0006 200000 Confirms the execution of upload processing.
1 {CMP"  #AAAA DO4140 Jo- i O If the communication status is other than
Always ON “AA," 200000 will be ON.
200000 {130} Checks the communication status (upload) if
: 'ﬁ {{ ANDW  #FF00 DO04140 2001 }=—{ upload processing is executed (i.e., if 200000
is ON).
: . If thy ) load i ! il
11 the upload processing completes normally,
' O 200001 wil bo ON.
A50006 200002 . .
)4 O— If the upload processing completes with an
g error, 200002 will be ON.
- o1
{ EnD o
5-3 Download

Download Mode

38

Word m: m = Temperature Controller no.

Line

Down
Upload

Temperature
Controller
oad

Download processing is executed to change Temperature Controller parame-
ters or to give instructions to any Temperature Controller(s) connected to the
CV500-TDL21. The Temperature Controller parameters must be set to the
download data area of the CV500-TDL21. Each Temperature Controller uses 10
words of the download data area. The capacity of the download data area must
be large enough for the number of Temperature Controllers connected to the

Cv500-TDL21.

Download processing is executed for each Temperature Controller, the line
mode of which is set to 2 (online). After download processing is executed, the
line mode of each of these Temperature Controllers will be setto 1 automatically.
Only upload processing can be executed if the line mode is setto 1. Therefore,
set the line mode to 2 before executing downioad processing.
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The following data items are set with the download data area.

Kind of data Download mode
0 1 2 3 4 5 6
Set point Yes Yes Yes
Alarm setvalue 1 | --- Yes Yes
Alarm set value 2 | --- Yes Yes
P Yes
] - Yes
D Yes
Download Data per Unit

*0 | Unused

+1 Unused

+2 Unused

*3 | Set point (rightmost)

*4 | set point (leftmost)

*5 | Alarm set value 1

*6 | Alarm set value 2

+7 p

+8 I

+9 D

Non-objective parameters are not refreshed.

Download modes 3 to 6 are notdata. The following commands are transmitted in
these modes.

Mode Command
Temperature Controller RUN
Temperature Controlfler STOP

AT execute

AT cancel

OO AW

5-3-1 Monitoring Communication Status
Communication Status

Word m: m = Temperature Controller no.

2 R

Download
communication status

communication status

The result of download communication for each Temperature Controller is set
with the communication status area (control data area) of the CV500-TDL21.

If a Temperature Controller has an error, an error code for the error is set with the
Temperature Controller, in which case any download data or operation instruc-
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Section 5-3

tion after the occurrence of the error will be invalid. Therefore data re-transmis-
sion to the Temperature Controller is required.

The following communication status codes are used.

Meaning

Code

FF Offline

00 Normal completion

04 Address over

oD Command execution disabled
10 Parity error

11 Framing error

12 Qverrun efror

13 Command data FCS error

14 Format error

15 Numerical data error

16 No corresponding instruction
18 Frame length error

21 Non-volatile memory write error
97 Response data FCS error

99 Time out

If a Temperature Controller communicating with the CV500-TDL21 has a com-
munication error, the CV500-TDL21 sets an error code with the Temperature
Controller and starts communicating with the next Temperature Controller.

5-3-2 Download User Program

The following program enables the CV500-TDL21 to write a set point to Temper-
ature Controller 0 and confirm the result of communication.

Conditions

The following conditions are given.

Control data start address

D04000

Communication mode

D04000 (Temperature Controller 0)

Communication status

D04140 (Temperature Controller 0)

Download data start address

D05000
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Connect general-purpose Temperature Controller 0 (E5EX). Download data
must be set in D05000 and its succeeding addresses.

Preparation
A50015 (030)
1L -
1t {Mov #2000 004000 “}—r
1 cycle ON
- (030)
MOV xAnAA 004140}__
A50013 AS0006 190000
g "c(‘gnzg) #AAAA D04140 7} L. )
il = o4 PA A\
Always ON
1 =t ANDW #OOFF D04140 1901 ]_
A50006 180001
11 e
[} \J
A50006 190002
(P4 0\
P4l \
(001)
{ END

5-4 General-purpose Command

The general-purpose command enables the CV500-TDL21 to transmit commu-
nication commands to each Temperature Controller independently.

Executes download processing when the
CV500-TDL21 starts operating and sets the commu-
nication mode of Temperature Controlier O to #2000.

#2000

Thermac

Download mode (SP)
Upload mode (PV status)
Online (in both direction)

Sets the communication status area of Temperature
Controller O to #AAAA. The code “AA" will be used as
a dummy code because it is an undefined status.

7

Confirms the execution of download processing. If the
communication status is other than “AA,” 190000 will
be ON.

Checks the communication status (download) if down-
load processing is executed (i.e., if 190000 is ON).

if the download processing completes normally,
190001 is ON.

If the download processing completes with an error,
190002 will be ON.

5-4-1 General-purpose Command Transmission Procedure

1,2, 3.

1. Sets a command string with the general-purpose command area.

2. Turns the transmission request flag ON to instruct command transmission.
3. Confirms the transmission result of the command string.

4. Confirms the response for each command. '

5-4-2 Preparation of Command String

Command Configuration

A command set with the general-purpose command area consists of the com-
munication command format that is transmitted to each Temperature Controlier
excluding the FCS (frame check sequence) and terminator portions.

Command as
a message

FCs Terminator

This portion is generated
automatically.

Command
on DM
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Command String A command string consists of commands, connection codes, and aend code. A
Configuration total of 512 characters are set with each command area. If more characters must
be set, prepare another command area with a new start address.

All commands must be set in ASCII. Refer to Appendix H for a list of ASCII
codes.

Before setting a command string with a command area, clear the command
area. This will prevents the omission of the end code for the command string.

Command 1 01| Command2 |01 Command3 === Commandn |00
| 1} |

Insert the connection code (01) batween each adjacent
command.

Add an end code (00) after the last command.
All commands use ASCIl codes.

ASCIl input The Edit DM of the CV Support Software (CVSS) has a HEX « ASCII item.
When this item is set to ASCII, the CVSS will be in ASCII input mode and com-
mands can be input in ASCII. Set this item to HEX, however, when inputting the
connection codes and end code for each command string.

5-4-3 Transmission of Command String

wWd 138
1514 0
1 il
Transmission Transmission
completion request
Transmission error

Turn ON the transmission request flag of the general-purpose command trans-
mission request and status area for command transmission.

The transmission request flag is setto 0 automatically when command transmis-
sion s finished. Be sure to set the transmission request flag to 1 before transmit-
ting the general-purpose command.

5-4-4 Confirmation of Transmission Result

wd 138
1514 0

Transmission Transmission
completion request

Transmission error

The transmission result of each general-purpose command is confirmed with
the transmission completion flag or transmission error flag of both the control
data and status area transmission requests.

The transmission completion flagwill be setto 1 whenthe general-purpose com-
mand has been transmitted normally. The transmission error flag will be set to 1
when the general-purpose command has been transmitted abnormally. These
flags will not be reset automatically. Resetthese flags to 0 before the next trans-
mission request is transmitted. If there is a transmission timeout orthe response
data for a general-purpose command has an FCS error, a transmission error will
result.
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5-4-5 Response

The response for each command is set in sequence with the general-purpose
response area. The connection code (01) is inserted between each adjacent re-
sponse. The response for each command that has been abnormally fransmitted
will not be set, only the connection code will be set.

Time out

Response | 01| Response | 01} 01| Response { 00 00 00 00 00

N\ / A L
Connection oo{e / / /
Last response Each remaining
code is 00.
Response Overilow If the character string of the response for a command in a command string ex-

ceeds 256 words, all the responses for the command string will not be set.

5-4-6 General-purpose Command User Program

The following program enables the CV500-TDL21 to transmit remote set com-
mands to Temperature Controller 4 (ES100).

Conditions The following conditions are given.
Control data start address D04000
General-purposs command transmission D04138
request/Status
Genaral-purpose command start address D07000
General-purpose response start address D07100

Preparation Connect general-purpose Temperature Controller 4 (ES100). Data

@04FB03005040000 (ASCI) must be set in D07000 and its succeeding ad-
dresses. Be sure to set 00 (HEX) following the data.

(030) Executes download processing when the Temperature
{ 3 h
1 : MoV #0001 DOs138 Controller Data Link Unit starts operating and sets the
1 cycle ON communication mode of Temperature Controller O to
#2000.
#0001
Transmission request: ON
Transmission result:  Reset
A50013

030,
“ [éov’ #04138 2002 J=—={ Sets the transmission result to 2002,
Always ON If the transmission was completed (i.e., if bit 14 is 1),
ays 200214 will be ON.
001 If there is a transmission error (i.e., if bit 15 is 1),
oon 3 200215 will be ON.

-~
| )
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SECTION 6
Operation Examples

This section provides operation examples for the CV500-TDL21 Temperature Controller Data Link Unit. Refer to Section 4
DM Allocation for the data memory settings required when operating the CV500-TDL21 Temperature Controller Data Link
Unit and Section 5 Temperature Control Data Communication for details on communication between the CV500-TDL21
Temperature Controller Data Link Unit and Temperature Controllers.
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6-4-2  Receplion Data ... ...ov it e 52
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Preparation for Communication Section 6-1

6-1 Preparatlon for Communication

This section explains how to use the CV500-TDL21 using the following system
as an example.

CV500-TDL21
[ PC

CV500

=110 —

Port3 (RS-422)

0 CVSsSs
ES100

PV 30
SP 10

1| ESEX

PV 31
SP 15

ESEX

PV 30
SP 20

3| EsEX

PV 28
SP 30

41 ESEX

PV 27
SP 40

5] ESEX

PV 28
SP 50

System Configuration Refer to the following table for the configuration of the above system.

Unit Detail
CV500-TDL21 Temperature No. of Units used:1 (unit no. 1)
Controller Data Link Unit Connecting port: 3 (RS-422)
E5EX and ES100 Digital No. of ESEX Temperature Controllers used: 5
Controllers No. of ES100 Digital Controllers used: 1

CVSS CV Support Software running on an 1BM PC/AT
or compatible computer

46



Preparation for Communication Section 6-1

DM Configuration Refer to the following table for the DM configuration of the above system.
Area Address
Start area D02100 to D02102
Control data area D04000 to D04209
Download data area Area 1: D05000 to D05059
Area 2: D05100 to D0O5159
Upload data area D06000 to D06059
General-purpose command area Start address: D07000 to D07099
General-purpose response area Stant address: D07100 to D07355
Details of Communication Refer to the following table for details on data communication using the above
system.
Upload Temperature Controllers 0 and 1: Always (high-speed monitor)
Temperature Controllers 2to 5:  Occasionally (low-speed
monitor)
Download Temperature Controllers 0 to 5: Occasionally (for initial data

settings and data changes)

General-purpose | Temperature Controller 0: Initial stage (local and remote
command selectable)

Preparation Connect the CV500-TDL21 to the Temperature Controllers and the CV500to an
IBM PC/AT or compatible with CVSS. Then set the unit number selectors, the
PC’s CPU Bus Unit system setup area, and the communication parameters of
the Temperature Controllers.

Communication Data Prepare the download data and general-purpose command string.

Initial Settings Set the type of the system and each start address.

Communication Mode Set the line mode, upload mode, download mode, and types of Temperature
Settings Controliers.

RUN/STOP Selector ' Set the RUN/STOP selector of the CV500-TDL21 to start operating the system.
Data Communication Download data 1 is transmitted to all the Temperature Controliers. Temperature

Controllers 0 and 1 always used for upload processing (high-speed monitor) and
Temperature Controllers 2 to 5 occasionally used for upload processing as re-
quired (low-speed monitor). The set point can be changed by selecting down-
load area 1 or 2.
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6-2 Preparation of System

6-2-1 Mounting and Wiring
a Refer to 3-1 Procedure and mount the CV500-TDL21 to the backplane and con-
nect the CV500-TDL21 to the Temperature Controliers with connecting cables
as shown in the following diagram.

Temperature Temperature Temperature Temperature Temperature Temperature
Controller 0  Controller 1 Controller2 Controller 3 Controller4  Controller

l ES100 ESEX ESEX ESEX ESEX ESEX
I *
*
l 1 | fl 1 [ ] [ ]
pen)  (on] [oon! [eed] (RAd] [Auu
CV500-TDL21 ' - .
3G2A9-ALO01-E Turn on the termination resistor of
Link Adapters the ESEX marked by a "x."

6-2-2 Unit Number Selectors

Set the unit number selectors to 01 and set pin 4 of the DIP switch to ON to turn
on the termination resistor.

x101 x10°

6-2-3 PC Settings
Set the CPU Bus Unit system setup area of the PC by using the “X:CPU Bus Unit
Setup” from the CV Support Software main online menu. Refer to 3-5 PC Set-
tings for details.

6-2-4 Temperature Controller Settings

Refer to the following table to set the communication parameters of each Tem-
perature Controller.

Temperature Controller no. 0 1 2 3 4 5
Unit 0 1 2 3 4 5
Baud rate 9600 bps
Bit length 7
Parity Even |---

Stop bit 2

Note 1. Turn on the termination resistor of Temperature Controller 5.

2. Set Temperature Controllers 1 to 5 to remote mode. No operating instruc-
tions are executed if the Temperature Controliers are in local mode.
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6-3 Preparations for Communication

Creation of Download Data

Download Data 1

This section describes the preparations required for system communication, in-
cluding DM allocation, control data settings, and the creation of the data to be

transmitted to the Temperature Controllers.

6-3-1 Creation of Transmission Data

Prepare two areas for download data 1 and download data 2. The data to be

created consists of a set point, alarm set value 1 and alarm set value 2.

Temperature Set point Set point Alarm set value 1 Alarm set value 2
Controller (rightmost bit) {leftmost bit)
Temperature D05003 D05004 D05005 D05006
Controller 0 0000 0010 0100 0000
Temperature D05013 Do5014 D05015 D05016
Controller 1 0000 0015 0100 0000
Temperature D05023 D05024 D05025 D05026
Controller 2 0000 0020 0100 0000
Temperature D05033 D05034 D05035 D05036
Controller 3 0000 0030 0100 0000
Temperature D05043 D05044 D05045 D05046
Controlier 4 0000 0040 0100 0000
Temperature D05053 D05054 D05055 D05056
Controller 5 0000 0050 0100 0000

Download Data 2

Note Upper value: bit address
Lower value: data

Temperature Set point Set point Alarm set value 1 Alarm set value 2
Controller (rightmost bit) (leftmost bit)
Temperature D05103 D05104 D05105 D05106
Controller 0 0000 0020 0100 0000
Temperature D05113 D05114 D05115 D05116
Controlier 1 0000 0030 0100 0000
Temperature D05123 D05124 Do5125 D05126
Controller 2 0000 0035 0100 0000
Temperature D05133 D05134 D05135 D05136
Controller 3 0000 0050 0100 0000
Temperature D05143 D05144 D05145 D05146
Controller 4 0000 0060 0100 0000
Temperature D05153 D05154 D05155 Do5156
Controlier 5 0000 0070 0100 0000
Note Upper value: bit address
Lower value: data
grenatiop of Prepare a command that puts Temperature Controlier 0 in remote mode.
eneral-

String

purpose Command 1o t6/16wing is the configuration of the command.

@| 0

0 0 5|0 4
|

Unitno.

Operation instruction | Remote set mode
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D0O7000

D0O7001

D07002

D07003

D07004

DO7005

D070086

D07007

DO7008

D07009

6-3-2 Start Area Settings

Set the following control data start address and E5ZD flag with the start area.

40 (@) 30 (0
30 (0) 46 (F)
42  (B) 30 (0)
33 (3) 30 (0
30 (0) 35 (5)
30 (0) 34 (4)
30 (0) 30 (0)
30 (0) 30 (0)
00 00

00 00

End code.

Set data with the general-purpose command area as shown in the following. If
D07000 to DO7009 are cleared before setting data, the omission ofthe end code
can be prevented.

Data in parentheses
are in ASCII.

Item Address Data Content
Control data start D02100 4000 D04000
address D02101 0000
ESZD flag Do2102 0000 General-purpose
Temperature
Controller

6-3-3 Control Data Area Settings

Communication Mode

1,2, 3.

50

Make the following communication mode parameter settings for each Tempera-

ture Controller.

1. Set the line mode of each Temperature Controller to offline.
2. Upload processing applies to the process value, status, setpoint, alarm set

value 1, and alarm set value 2.

3. Download processing applies to the set point, alarm set value 1, and alarm

set value 2.

4. An ES100 Digital Controller is used as Temperature Controller 0. Thermac
Temperature Controllers are used as the other Temperature Controliers.

Temperature Mode
controlier no. Line Upload Download | Temperature
controller
0 0 2 1 1
1 0 2 1 0
2 0 2 1 o
3 0 2 1 0
4 0 2 1 0
5 0 2 1 0
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Start Address

Make the following settings for each start address.

Area Address Data Content

Download data D0o4130 5000 D05000
D04131 0000 .

Upload data D04132 6000 D06000
D04133 0000

General-purpose D04134 7000 D07000

command D04135 0000

General-purpose D04136 7100 Do7100

response D04137 0000

6-4 Communication with Temperature Controllers

Operation of CV500-TDL21

Executing Remote Setting

Mode

Transmission of Initial Data

Operation of Temperature

Controllers

Data Monitoring

When the system and communication data have been prepared, execute com-
munication with the Temperature Controllers connected to the CV500-TDL21.

Set the RUN/STOP selector on the front panel of the CV500-TDL21 to RUN so
that the LNK indicator on the front panel will lit and the CV500-TDL21 will start
operating. After the CV500-TDL21 starts operating, the system must be con-
trolied with the CVSS. Select the Edit DM item of the CV Support Software.

Turn the general-purpose command transmission request flag ON (D04138:
0001) so that commands will be transmitted from the general-purpose com-
mand area and Temperature Controller O will be put in remote setting mode.

Setthe line mode of each Temperature Controller to 2 (download) to transmit the
initial data of the CV500-TDL21.

Set the download mode of Temperature Controlier 0 to 3 (RUN) so that the
ES100 will start operating. This means all the Temperature Controliers are in op-
eration at this stage.

Start data monitoring, which is a basic operation of the CV500-TDL21. Refer to
the following table to change the line mode of each Temperaiure Controller.

Temperature Controller no. Mode
0 and 1 1 (upload processing only)
2to5 0 (offline)

Set the line mode of Temperature Controllers 2 to 5 to “1” for data monitoring.

6-4-1 Set Value Change

Take the following steps to change set values.

1. Change the start address of the downioad area from D05000 to D05100, or
vice versa.

2. Set the line mode of each Temperature Controller that needs a set value
change to 2.
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6-4-2 Reception Data

Upload Data

General-purpose Response

Communication Resulis

52

Reception data items such as upload data, the response for the general-pur-

executed normally.

The data of each Temperature Controller is set with the
(D06000 to D06059). ’

Temperature Controller0
Temperature Controller 1
Temperature Controller 2
Temperature Controller3
Temperature Controller 4
Temperature Controller5

pose command, and communication results are set as described below if

upload data area

wd

0

06000
06010
06020
06030
06040
06050

0000
0000
0000
0000
0000
0000

0030
0031
0030
0028
0027
0028

0530
0530
0530
0630
0530
0%30

0000
0000
0000
0000
0000
0000

0010
0015
0020
0030
0040
0050

0100
0100
0100
0100
0100
0100

0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000

Process value

Status

Set point

Alarm set value 1/2

The response data of Temperature Controller 0 is set with the general-purpose

response area (D07000 to D07355) and 0 is set to any part of the area that is not
occupied with the response data.

wd

1

2

3

4

5

8

9

07000
07010
07020
Q7030
07040
07050

[4030

3046

4230

3033

3030

3530

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000

0000
0000

0000
0000
0000
0000
0000
0000

Q000
0000
0000
0000
0000
0000

@00 FBOO 3005 0000 (ASCH)

Each remaining area is 0.

The result of the general-purpose command transmission is set with word 138 of

the control data area (D04000 to D04209) and the result (communication status)
of communication with each Temperature Controlier is set with words 140 to

145.

Wd

1

2

3

4

5

6

04130
04140
04150
04160
04170
04180

0000

6000

0000

7000

0000

0000

0000

0000

0000

7100

0000 | FFFF

FFEF
FFFF
FFFF
FFFE

FFEF
FFEF
FFFF

FFFF
FFFF
FFFF

FFFF
FFFF
FFFF

FFFF
FFFF
FFFF
FFFF

FFFF
FFFF
FFFF

FFFF [FFFF| FFFF

FFFF

Normal
completion

The unconnected area is offline. | Transmission completion



SECTION 7
Troubleshooting

This section provides information on troubleshooting using the indicators on the CV500-TDL21’s front panel and each Unit
connected to the CVS500-TDL21.

B S = 7 () £ 54
2 €1 s | (o7 1o ¢ 54
7-3 ErmrorsConfirmed with DM ... ... . i e e e 56
7-3-1 System AlarmData ........ . i e e e 56
7-3-2  Communication ErOr . ... ... i i e 57
7-3-3  Temperature Controller EITOT . ... ...ttt 57
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Indicators Section 7-2
7-1 Errors
' If an error has resulted in a system, check the following table firstand remedythe
condition.
Power supply Check if every Unit is turned ON.
Selector Check if the selector settings of each Unit are correct.
Connector Check if all the connectors and terminals of each
Temperature Controller in the system are connected
properly.
Cable Check if the cables used in the system are connected
properly without disconnection or short-circuit.
Communication Check if the communication conditions such as the
conditions transmission speed of each Unit are proper or within
the ranges specified.
If there is no change after the above items are restored, check the indicators and
condition of each Unit carefully.
7-2 Indicators

Normal Indication

No Indicators Lit

BAT LOW Indicator

54

If the CV500-TDL21 is operating normally, the indicators on the front panel are

as follows:
Indicator Status
UNIT RUN Lit
LNK Lit
ERROR Not lit
BAT LOW Not lit
MEM PROT Lit
TR Not lit
TR2 Flashes
TR3 Flashes
Indicators 0 to 7 Not lit
If no indicators are lit, refer to the following.
Probable cause Remedy

The PC is turned off.

Turn on the PC.

The CV500-TDL21 is not mounted
properly.

Mount the CV500-TDL21 properly.

Initial processing between the PC and
CV500-TDL21 is abnormal.

Turn the restart bit of the CV500-TDL21
ON and OFF to restart the
CV500-TDL21. If the CV500-TDL21 still
operates abnormally after the
CV500-TDL21 is restarted, replace the

CV500-TDL21.

If the BAT LOW indicator is lit, refer to the following.

Probable cause

Remedy

The battery connector is disconnected.

Connect the battery connector properly.

The voltage of the built-in Battery Set is
low.

Replace the Battery Set.
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ERROR Indicators Error numbers are expressed by the combination of indicators 0 to 7. Indicator 0
corresponds to 29, indicator 1 corresponds to 21, etc. For example, if error num-
ber 15 (hexadecimal) results, indicators 0, 2, and 4 will be lit.

°
1 @
5.__
2
8 ‘ Errorno: 15
«
s @ |, |
¢ @
7 @

If an error number results, refer to the following table.

Error no. Probable cause Remedy

11 Not all the unit numbers are unique, although the Check the I/O table with the CV Support Software
unit number settings on the 1/O table may seem and reconstruct the 1/O table.
correct. The CV500-TDL21 does not operate.

12 The unit number that the user has set has been Check the I/O table with the CV Support Software

already used by another Unit. The CV500-TDL21 and reconstruct the I/O table.
does not operate.

13 The I/O table has not been registered. The Reconstruct the 1/O table,
CV500-TDL21’s program does not work.

14 The unit number of the CV500-TDL21 cannot be Set the unit number selector again. Replace the
read properly from the PC. The CV500-TDL21 does | CV500-TDL21 if the unit number still cannot be read
not operate. properly after the unit number selector is set.

15 and 16 | The CV500-TDL21’s cyclic operation with the PCis | Turn the PC off and on. If the condition does not
‘abnormai. The CV500-TDL21 does not operate. change, the PC or CV500-TDL21 may be damaged.

07 to 00 A PC system setup area data read or write error has | Tum the PC off and on. If the condition does not
been resulted. The CV500-TDL21 works with the change, replace the PC.
default vaiue in the system setup area.

System Alarm (Indicator 0)  Indicator O will be litbut the ERROR indicator will be OFF if the code used as the
start address set value is not within the designated range, the start address set
value is not within the permissible address range, or the designated DM or EM
does not exist (i.e., memory bank specification inconsistency has been re-
sulted), in which case correct the start address set value and restart the
CV500-TDL21. To go into further details of the cause, refer to the system alarm
data ofthe CV500-TDL21. Refer to 7-3 Errors Confirmed with DM for details on
the system alarm data area.

Transmission Error Indicator 6 will be lit but the ERROR indicator will not be lit if there is a commu-

(Indicators 6 and 7) nication error while the CV500-TDL21 is communicating via CV500-TDL21’s
PORT2 with a Temperature Controller. Indicator 7 will be lit but the ERROR indi-
cator will not be lit if there is a communication error while the CV500-TDL21 is
communicating via CV500-TDL21’s PORT3 with a Temperature Controller. In
both cases, check the communication status of the CV500-TDL21 to restore the
condition. Refer to 7-3 Errors Confirmed with DM for details on the communica-
tion status.
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7-3 Errors Confirmed with DM

Errors can be confirmed with the indicators on the front panel of the
CV500-TDL21. The user will be able to know the further details of each error by
referring to the CV500-TDL21’s data memory.

7-3-1 System Alarm Data

When a system alarm turns ON, the following data will be stored in words 204 to
209 of the control data area.

Wd 204 | No. of the program line where the error resulted (rightmost digit)

Wd 205 | No. of the program line where the error resulted (leftmost digit)

Wd 206 | Error contents (error code)

Wd 207 | Time of the error (minute) Time of the error (second)

Wd 208 | Date of the error (day) Time of the error (hour)
Date of the error (year

Wd 209 (rightmost 2 digits) (yean) Date of the error (month)

The contents of each error can be checked with the error code in word 206. Refer
to the following table for the probable cause and remedy corresponding o each

error code. :
Error code Probable cause Remedy
6 The address specification of the | Check the PC model and its
62 data memory is not within the memory configuration and Set
permissible range. the DM allocation so that the
202 address will be in the permissible
207 range.
99 The start address is not within Set the start address within the
the permissible range. permissible range.
Error Numbers and Error There is no retationship between error numbers and error codes. Refer to the
Codes following.

Error numbers | Expressed in hexadecimal by the combination of indicators 0 to 7
when the ERROR indicator is lit.

Error codes Expressed in BCD in word 206 of the system alarm data area.
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7-3-2 Commuhication Error

Download and Upload Communication errors can be checked with the communication status in the
control data area. Refer to the following for the storage area of each Tempera-
ture Controller and a list of error codes.

Wd (m-+140) Upload Download

FF: Offline

m: Temperature Controller no. 00: Normal completion
04: Address over

0D: Command execution disabled (execution prohibited, setting prohibitdata, or error condition)
10: Parity error

11: Framing error

12: Overrun error

13: Command data FCS error

14: Format error

15: Numeric data error

16: No relevant instruction

18: Frame length error

21: Non-volatile memory write error

97: Response data FCS error

99: Time out

The same as the upload data.

General-purpose Command [f there is a general-purpose command transmission error, bit 15 of the general-
purpose command transmission request and status of the control data will be 1.
A general-purpose command transmission error will result if there is a transmis-
sion timeout, there is no command or the command area does not have text“@,”
or the end code for the general-purpose command string is missing. If a general-
purpose command transmission error results, connect the connector to the port
properly and set the contents of the command area correctly.

Note If the contents of a command are incorrect, an error is recorded in the upload
area’s status as a Temperature Controller error. Refer to 7-3-3 Temperature
Controller Error,

7-3-3 Temperature Controller Error

The contents of each Temperature Controller error obtained by communication
are stored in the upload area’s status (word + 2). If a Temperature Controller has
an error, refer to the Temperature Controller’s instruction manual to restore its
condition back to normal.

The contents of general-purpose Temperature Controller errors and those of
ESZD Multipoint Temperature Controller errors are not the same.

General-purpose The error levels of general-purpose Temperature Controllers can be checked.
Temperature Controllers

15 14 13 12 0

Temperature

Controller error .
Wd +2 Operation status

|

| Level 3
Level 2
Level 1
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Refer to the following tabie for the error levels for the ES100 and Thermac Tem-

perature Controllers.

Temperature Level 1 Level 2 Level 3
Controller Repairs are required Connections must be checked Settings must be checked
ES100 WOT error PV error Set value confirmation alarm

RAM R/W error
RAM sum error

Analog input 1 error
Analog input 2 error
Correction data error Potential meter error
internal voltage error

Cold contact error

Motor calibration setting error

A/D error
Thermac RAM data error OQverflow
A/D error Underflow
Input error

Sensor error

E52ZD Multipoint
Temperature Controllers

Wd +2

Error Confirmed with
Process Value

58

general-purpose command.

15 14 13 12 11 109 8 7 6 5 4 3 2 1 0

xIxi | oIx
§ | |

1: AT execute; 0: AT cancel
Heater current overflow
Temperature underflow
Temperature overflow
Sensor error
Temperature Controller error alarm
Alarm 1
Alarm 2

HB alarm
HS alarm

Note
2. Bits 7 1o 15 are error or alarm bits.

E5ZD sets the status that is read with the RX command as the upload status.
Therefore the upload status is the same as the response data obtained with the

l 1: Controlling; 0: Not controlling
1: Norma! operation; O: Reversed operation

1: RAM to EEPROM processing completed; 0: Not completed

1. Each bit marked by an “X”" in the above figure is an indefinite bit.

3. Bits 0 to 4 indicate the present working status.

E5ZD has an error.

The process value of the E5ZD will contain one of the following error codes if the

Error code Meaning
EO001 Memory error

E002 Sensor A/D error

EO03 Cold contact compensation error

EO11 Sensor error

E012 Process temperature overflow

E013 Process temperature underflow




Appendix A

Speciftications and Dimensions

General Specifications

The general specifications of the CV500-TDL21 Temperature Controller Data Link Unit conform to those of

SYSMAC CV-series PCs.

Performance Specifications

item

Specification

Connectable PC

CVM1-, CV500-, CV1000-, and CV2000-series CPUs and Expansion CPU Racks

PC interface

Event

Temperature Controller interface

PORT2: RS-232C
PORT3: RS-422

Diagnostic function

PC interface: Watchdog timer, battery-low detection (see note 1), and
communication data FCS check

CV500-TDL21: Bus disconnection check and communication data horizontal parity
check

Connectable Temperature
Controller

General-purpose Temperature Controllers (Thermac-series) and ES100 Digital
Controllers and E5ZD incorporating a communication function (RS-422)

No. of connectable Temperature
Controllers

General-purpose Temperature Controllers: 64 (Temperature Controllers 00.to 31 are
connected to PORT3 and Temperature
Controllers 32 to 63 are connected to
PORT2)

E5ZD: 64 words (connected to PORT3)

Upload function

PV, status, SP, alarm set value 1, alarm set value 2, P, |, D, and MV reception

Download function

SP, alarm set value 1, alarm set value 2, P, [, D, RUN/STOP, AT/AT cancel, and
transmission

General-purpose command
function

512 bytes (including connection codes and end code)

Monitoring cycle

Approximately 30 s for 64 Units at the time of PV or status upload processing with
Thermac Temperature Controllers connected (see note 2)

Current consumption 0.5 A max.
Dimensions 345 x250x 93 (Wx Hx D)
Weight 550 g max.

Note 1. The built-in battery lasts five years. The memory backup time of the battery with the CV500-TDL21
turned off varies with the ambient temperature. If the BAT LOW indicator is lit, replace the battery with a
new battery (3G2A9-BAT08) within a week.

2. The monitoring cycle of the CV500-TDL21 varies with the type of Temperature Controllers connected,
upload mode, and whether or not download processing is executed. Refer to Appendix B Monitoring

Cycle for details.
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Dimensions
|
[FTDL21
UNIT RUN 0
LNK 1
ERROR 2
BAT LOW 3
MEM PROT 4
TR 5
TR2 6
TR3 7
UNIT [5¥—
No. 7
xio' 122d] Pigfxqe°
AUN 8 @]
STOP o
-]
PORT1 ° :
reea2 | leg
(-]
O
O
° (=]
PORT2 { | g ® o]
FAs-232 | | o ® o
° -]
° -]
O
O
)
PORT3 | |° o
RS-422 %a
: °
O
BATTERY
AV
1 0
< 34.5 _
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Appendix B
Monitoring Cycle

The monitoring cycle (data refreshing cycle of the PC’s DM) of the CV500-TDL21 Temperature Controller Data
Link Unit varies with the type and number of Temperature Controllers connected and whether or not upload or
download processing is executed. The following formula is used to obtain the monitoring cycle of the
CV500-TDL21 Temperature Controller Data Link Unit by using the processing time of each Temperature Control-
ler. The processing time of each Temperature Controller varies with the system configuration. Therefore the result
of the calculation should be used only as a reference value.

Formula

Monitoring cycle = [(The processing time of each type-A Temperature Controller) x (the number of type-A Temper-
ature Controllers)] +[(the processing time of each type-B Temperature Controlier) x (the number of type-Btemper-
ature Controllers)] + ... + [(the processing time of each Temperature Controller set to offline) x (the number of Tem-
perature Controllers set to offline)]

Processing Time per Temperature Controller

Conditions

PC CV1000-CPUO1 (asynchronous operation with no CPU bus link)
CPU Bus Unit | A single CV500-TDL21

Actual Data Measured

Temperature Controller model Upload mode/Download mode Model used
0/~ 1/- 2/~ 3/- 4/- 0/2
ESEX 0539s [0.798s [1.300s |2.034s |1.039s |2459s |[ESEX-A02TC
E5AX 0511s [0.738s [1.192s |1.872s |0.959s |3.509s |ES5AX-A02
E5[W 05156s |0.750s {1.198s |1.881s [0.975s |2.167s |ESEJ-A2H02
ES100 1563s |1.800s |2406s |2.750s [2.045s |3.136s | ES100X-AAHO4FE-E
E5ZD 0.689s [1.114s |1.580s |2.211s |1.327s {2538s |ES5ZD-8A02KJ-E
Offline 0.081 s ---

Cause of Monitoring Cycle Fluctuation

The refresh time of any other CPU Bus Unit may cause fluctuation of the monitoring cycle.

Calculation Example

Conditions

e Five ESEX Temperature Controllers and a single ES100 Temperature Controller are all operated in upload mode
0.

¢ The total processing time of the ESEX Temperature Controllers: 0.539 x 5 = 2.659

» The processing time of the ES100 Digital Controller: 1.553 x 1 = 1.553

 The offline processing time: 0.081 x (64 — 6) = 4.698

e Monitoring time = 2.659 + 1.553 + 4.698=8.91 s
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Appendix C
Program Restoration

The CV500-TDL21 Temperature Controller Data Link Unit stores programs in its EEPROM and RAM. The pro-
gram to be executed exists in the RAM.

The program to be executed will be damaged if the built-in battery of the CV500-TDL21 is dead, inwhich case, take
the following steps to transfer the backup program from the EEPROM to the RAM.

1. Set pin 1 of the DIP switch to OFF in order to cancel memory protect.

SW1: ON — OFF

B~ B~
| EmE B 1o
B~ O~
Cl- | (E-

2. Change the +1 byte of the CPU Bus Unit system setup area from 0000 0001 (manual transfer) to 0100 0001
(EEPROM automatic transfer).

£PU Bus init I

{

$:00)

Wiso (CRL 3130 Unit System Satup)

T:CPlunit & 91

ol w2
BYTE &7 [F) HEM  BYTE BT <] HEX
+ A (20ee 2ol ea +18 (0220 20U0) 28
+ 1 (01ee a2a1: e+t (2822 0a2)) 2

Set this bitto 1.

3. Turn the CV500-TDL21 off and on or restart the CV500-TDL21 so that the transfer of the program can be
executed.

4. Set pin 1 of the DIP switch to ON to protect the memory.

SW1: OFF — ON

]~ -
(= o
]~ o
| |0;

5. Change the +1 byte of the CPU Bus Unit system setup area from 0100 0001 (EEPROM automatic transfer) to
0000 0001 (manual transfer).

( CPU Bus Unit ) I

S:Co

Wida [CPU 2104 Uait System Sstup)

T:CPjunit o BL SN

CiCP
BYTE &7 b0 HER O BYTE 7 o] HEX
+ B (CeOe 2200: 2+ 12 (0229 280 22
- 1 (BGEC 2221! 83 + U (0028 C0a3) 25}

Set this bit to 0.

6. Turn the CV500-TDL21 off and on or restart the CV500-TDL21 so that the manual transfer of the program can
be executed.
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Appendix D

Link Adapter
3G2A9-AL001-E
Dimensions
<1—4>| [@———————— Approx. 100 ——>|
& b | [
T

63
o|lw]le
oo
o|lw]o
77
87

<

—| ¢

58
74.6

N

Four, 3.5 dia. 20.5

S |

a

Internal Configuration

+ Lno. | | no. | n_o._l
l 1 ! 1]
e 2 2 I
' 3 3 3 '
’ 5 S 5|
IE 6 of
! 7 7 7i
l 8 8 8.
4 K s 1

Available Connectors

Connector Housing Maker
XM2A-0901 XM2S-0911 OMRON (see note)
DE-9P DE-CI-J6 JAE

Note Three XM2A-0901 Connectors and three XM2S-0911 Housings are provided with the 3G2A9-AL001-E
Link Adapter.
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3G2A9-AL004-E(-PE)

Dimensions
| O [eleeleleEe -
o —3

120

N

VA

|

|
o
Q.
5

Internal Configuration

 RS.232C RS422 |
No No

1| Fe= 9| spA
2| sp —cD———J Change o) 5| soB
3| rRD —OQ— over 6 | RDA
4} RS 1| RDB
5| cs -]—M 3| sa
8] DR CTs oV 7| Fa

71 sa change$ -E

"1 -over oV == Hl--, !

8| co :
20] ER Al ‘

1 Termination resistors

24V

tical connector : N2
mission Power supply

100 VAC,
>

::I Reception

Ground these terminals at a
resistance of less than 100 Q.




Link Adapter

Appendix D

Precautions

Optical Connector

Replace the cap on the optical connector when the optical connector is not used.
The maximum transmission distance of the Link Adapter varies with the cable. Refer to the following table.

Selectors

Power Supply

Cable unit 3G2A9-AL004-PE 3G2A9-AL004-E
APF (all plastic fiber) 20m Impossible to connect
PCF (plastic-clad fiber) 200 m 800 m

CTS (CS) selector

The CTS (CS) selector is used to specify the CTS
signal of the RS-232C interface.

oV: Always ON
External:CTS (with pin 5)

Termination resistor selector

The termination resistor selector is used to turn the
termination resistor ON or OFF,

Connect power to the correct power supply terminals according to the AC voltage. The active AC line must be

connected terminal H.

Terminal Board

Be sure to replace the cover over the terminal board after wiring.
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PORT2 (RS-232C)

PORT3 (RS-422)

Appendix E
Interface

Pin no. Abbreviation Name Direction
1 FG Frame ground
2 SD (TXD) Send data Output
3 RD (RXD) Receive data input
4 RS (RTS) Request Output
transmission
5 CS (CTS) Can transmit Input
6 Unused -
7 DR (DSR) Data set ready Input
8 ER (DTR) Data terminal Output
ready
9 SG Signal ground ---
Metal part of the FG Frame ground -
connector
1\
5
Pin no. Abbreviation Name Direction
1 RD+ (RDB) Reception data (+) | Input
2 Unused ---
3 Unused ---
4 Unused ---
5 SD+ (SDB) Send data (+) Output
6 RD~ (RDA) Receive data (-) Input
7 FG Frame ground -
8 Unused
9 SD- (SDA) Send data (-) Output
Metal part of the FG Frame ground ---
connector
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Interface

Appendix E

Available Connector

Connector: OMRON’s XM2A-0901 or equivalent
Housing: OMRON’s XM2S-0911 or equivalent

Connection Diagram

Temperature Controller

Data Link Unit 3G2A9-AL004-E(-PE) Link Adapter
i RS-232C l [ RS-232C
I |No : i [No h Temperature
| e HIE | 3G2A9-ALOO1-E Link Adapter Controller
: 2] sD f ¥ 2|SD} mea22 Shielded I RS-422 RS-422 Shielded |— RS-422 :
‘ 3] RO Helm) [ I wire | e No b wire l No, \
| |4 HS:I :[4]78] |olson F—y 1o SDA | |0 cDA ’\\ r—{9|spa |
i I's|cs i s[cs] [s|spe H 5| sp8 5| sps — 5| SDB ‘
‘ 7 DRj: 11 6| DRI | 6] RDA = ‘ 6 | RDA 6 | RDA ™8| ROA | .
i 8| ER 7{SG| |1}]roB I+ 1| RoB 1| RDB 1 l 1 | RDB ‘
9] sa ‘{s]cp| {a]lse |- —! 3|86 3l sa afse | !

. PORT2 | ‘ 20|er| | 7]ra T_j \ 7| Fa 7| ra \[/——-!— 7lec | |
l Shieidedwire! .. _. v RS-422 : l_ ..... _J
: ‘ \ No! Shielded wirel
‘ l i | 91SDA ‘ 9 SDA
h H 51| sSDB # 5 SDB
i ‘ . = Fon | > 6 RDA Link Adapter on the nextlevel
: : | 1| roB i > 1 RDB
‘ | i | 3]s6G T 3 sG
: ' l_ 7| Fa J
\. l Temperature
i | 3G2A9-ALOOT-E Link Adapter Gontrollr
‘. RS422 _: l RS-422 RS-422 ‘ Shielded | (PS4 !
i NoJ Shielded wire No No, bwirg | [N |
| SDA o | spa i A~ rle]soa |
; SDB 5| spB |+ 5| spB |
l RDA 6| RDA I JI 6| roA | |
: RDB 1| RDB +— 1 | RDB l
‘ . SG 3{se [ ajsa | !
: l FG 71 Fa ‘ \t—I— 7lFa | i
[___ PORT3 | Rs-422 : L _J

l Ne Shieldedwirel

. | 9] spa T 9 SDA

i [sleom l » 5 SDB

‘_ s | rROA -~ 5 RDA | Link Adapter on the nextlevel

i 1| rROB i » 1 RDB

I |3]sc T 3 8G

'L 7| Fo __'
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Appendix F
List of Temperature Controllers

The following Temperature Controllers can be connected to the CV500-TDL21 Temperature Controller Data Link
Unit.

General-purpose Temperature Controller E5ZD
Thermac ES100
Series Model Seties Model
ESAF-series ESAF-A02, ESAF-AHO2, ES100X-series | ES100X-AAHO4FE-E, ESZD-4HO02KJ-E,
Temperature ESAF-A02-X, and Digital ES100X-AAWHO4FE-E, ESZD-4A02KJ-E,
Controller ESAF-AH02-X Controller ES100X-RRPO4FE-E, and | ESZD-4HO2P-E,

ES100X-RRPWO4FE-E E5ZD-4A02P-E,
E5ZD-6HO02KJ-E,

ESEF-series ESEF-A02TC, ES100P-series | ES100P-AAHO4FE-E and | ESZD-6A02KJ-E,
Temperature ESEF-AH02TC, Digital ES100P-RRPO4FE-E E5ZD-6H02P-E,
Controlier ESEF-A02P, and Controller E5ZD-6A02P-E,
ESEF-AHO2P ESZD-8H02KJ-E,
E5SZD-8A02KJ-E,
E5EX-series ESEX-A02TC, ESZD-8HO2P-E,
Temperature ESEX-AHO2TC, E5ZD-8A02P-E,
Controller ESEX-A02P, and E5ZD-8HO02KJM-E,
ESEX-AHO2P E5ZD-8HO2PM-E,

E5ZD-4VHO2KJ-E,
E5ZD-4VAO02KJ-E,
E5ZD-4VHO2P-E,
E5ZD-4VA0O2P-E,
E5ZD-6VHO2KJ-E,
E5ZD-6VAO2KJ-E,
E5ZD-6VHO2P-E,
E5ZD-6VAO2P-E,

ESAX-series ESAX-LAQ2,
Temperature ESAX-LAO2-X,
Controller E5AX-MAO2,
E5AX-MA02-X,
ESAX-A02, ESAX-A02-X,
E5AX-AH02, and

E5AX-AH02-X E5ZD-8VHO2KJ-E,

: E5ZD-8VAO2KJ-E,
E5EJ-series ESEJ-A2H02 and ESZD-8VHO2P-E,
Temperature ESEJ-VAATHO2 E5ZD-8VAO2P-E,
Controller E5ZD-8FHO2KJ-E,

ESZD-8FA02KJ-E,
E5AJ-series E5AJ-A2H02 and E5ZD-8FHO2P-E,
Temperature ESAJ-VAATHO2 ' E5ZD-8FAO2P-E
Controller E5ZD-8FH02KJM-E, and

E5ZD-8FH02PM-E
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Appendix G
DM Setting Table

Copy the pages of this section and use for data memory allocation.

Unit Number
O3 (00 to 15)

Start Area
DM address Contents Data Setting range Reference
Dod000 Control data start address See note. Page 22
{rightmost digit)
DoOrlo1 Control data start address
(leftmost digit)
Do[102 E5ZD flag 0000,0001

Note The following address setting ranges are possible.
CVM1/CV500: 00003600 to 00008191 ,
CV1000/CV2000: 00003600 to 00024575, 10000000 to 10032765 (expansion data memory), ... 17000000
to 17032765 {expansion data memory)

Control Data Area

DM address Contents Data Setting range | Reference
Communication mode Refer to page 74 Refer to page 74 | Page 23
Download data start address See note.

Upload data start address See note.

General-purpose command start See note.

address

General-purpose response start See note.

address

General-purpose command

transmission request and status

Communication status Page 24
System alarm data

Note The following address setting ranges are possible.
CVM1/CV500: 00003600 to 00008191
GV1000/CV2000: 00003600 to 00024575, 10000000 to 10032765 (expansion data memory), ... 17000000
to 17032765 (expansion data memory)
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DM Setting Table

Appendix G

Communication Mode Area

Start address:

Refer to 4-2-2 Control Data Area for details on the settings of the communication mode area. Awordis allocated to
each general-purpose Temperature Controller beginning with the start address and a total of 64 words are allo-
cated. Two words are allocated to each E5ZD Multipoint Temperature Controller beginning with the start address

and a tota! of 128 words are allocated.

Mode

Line

Upload

Download

Temperature
Controller
(see note 1)

Unit no.
(see note 2)

Word no. (2)

Setting range

Oto 2

Oto 4

0to 6

0, 1

OtoF

O0to7

Temperature

00

32

Controller

01

33

02

34

03

35

04

36

05

37

06

38

07

39

08

40

09

41

10

42

11

43

12

44

13

45

14

46

15

47

16

48

17

49

18

50

19

51

20

52

21

53

22

54

23

55

24

56

25

57

26

58

27

59

28

60

29

61

30

62

31

63

Note 1. There is no need to set this item with the E5ZD Multipoint Temperature Controllers.
2. There is no need to set this item with the general-purpose Temperature Controllers.
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DM Setting Table Appendix G

Download Data Area

Area no.:
Start address:

Refer to page 25 for details on the settings of the download area. Each Temperature Controller requires 10 words
beginning with the start address. The area number should be used when there is more than one download data
value.

Parameter

Set point

Alarm set
value 1

Alarm set
value 2

P

D

Setting range

-1999.000 to
9999.000

~1999 to
9999

~-1999 to
9999

000.0 to
999.9

0000 to 9999

0000 to 9999

Temperature |00 |32
Controller 01 |33
02 |34
03 |35
04 |36
05 |37
06 |38
07 |39
08 |40
09 41
10 142
11 |43
12 |44
13 |45
14 |46
15 |47
i6 |48
17 149
18 |50
19 |51
20 |52
21 |53
22 |54
23 |55
24 |56
25 |57
26 |58
27 |59
28 |60
29 |61
30 (62
31 |63

Note The set point range of each Thermac Temperature Controller is —1000 to 9999.
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DM Setting Table Appendix G

General-purpose Command Area

Refer to pages 26, 40, and 49 for details on the settings of the general-purpose command area. The area allocated
to a single command string uses 512 bytes. Prepare a command string for each job and switch among the areas
with a program.

Area/Start address Contents of settings

o/

1/

2/

4/

5/

6/

7/

8/

9/
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Appendix H

List of ASCIl Codes

Hexadecimal

Leftmost
bit

Rightmost
bit

Binary

0000

0001

0010

0011

0100

0101

0110

0111

0000

0001

0010

0011

0100

0101

0110

0111

1000

J|Ql™lo|ajojo|m

1001

1010

Tlo|loINIIO|AElWIN|—2]O

1011

1100

Al--

1101

IR [TINI I X[ g | <|Cc{H|w|{T|O]T

=N |x|{s|<]ci~lo]~]|o|o

1110

l

nimlolo|lo|rloleoivw]|eo|n]s]w{v]<]o

1111

RV AR

olz|z|r|x|«|—|z|[o|m|m|o|o|w|>|e

033""7\"—""

DEL
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Appendix |
Battery Set

Battery Life

The built-in Battery Set lasts a maximum of five years regardless of whether the CV500-TDL21 is turned ON. The
memory backup time with the CV500-TDL21 turned off varies with the ambient temperature. Refer to the following

graph.

(5]

time (year)
P LA

Total non-current flow

25 40 55
Ambient temperature (°C)

Replace the built-in Battery Setwith a new Battery Set within aweekif the BAT LOW indicator of the CV500-TDL21
is lit. ,

Battery Set

Use OMRON’s 3G2A9-BAT08 Battery Set for the CV500-TDL21.

Replacement

1. Turn off the CV500-TDL21. If the CV500-TDL21 has been already turned off, turn on the CV500-TDL21 for at
least one minute and then turn off the CV500-TDL21.

2. Press the upper part of the cover of the battery case and slide the cover downwards to remove the cover.

Opening the battery cover

BATTERY
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Battery Set Appendix |

3. Remove the Battery Set by disconnecting the battery connector and replace the Battery Setwith a new Battery
Set within five minutes.

Battery box
1.4 Battery holder
~
| 4~ Battery
|15 Connector
J
4. Put the cover back on the battery case.
Caution Do not:
o Short-circuit the positive and negative terminals of the Battery Set.
e Charge the Battery Set.
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« Disassemble the Battery Set.
« Throw the Battery Set into a fire.
Otherwise, the Battery Set may catch fire, explode, or the internal liquid of the Battery Set may leak.



A-B
alarms

set value, ES100, 27
system alarm data area, 26, 55, 56

ASCII, 42
input, 42
list, 77

battery case, 8, 79
Battery Set, 79
C
commands
general-purpose command area/response area, 32
Temperature Controllers, 32
general-purpose command processing, 5, 34
general-purpose command transmission
request, 25
status, 25
general-purpose command area/response area, 30
command string storage area, 30

first address, 30
response area, 30

communication mode, 33
E5ZD, 23
area, 23
example, 47
General-purpose Temperature Controller, 22
area, 23

communication parameters, 33
E5ZD, 17
General-purpose Temperature Controllers, 17

communication status, 25
area, 26
Temperature Controllers
codes, 37
download, 39
upload, 36

connection code, 30, 43

connections, 2, 4, 65
diagram, 70
ESZD, 14
General-purpose Temperature Controllers, 13
Link Adapters, 4
3G2AS5-ALO01-E, 65
precautions, 67
optical connector, 67
RS-422 interfaces, 4

control data area
first address, 22
setting example, 50
Temperature Controllers, 32

Index

CPU Bus Units, 4, 48
data exchange, 4
cycle time, 4

hardware resetting/restarting, 4
RUN, 4

start address, 21

STOP, 4

system setup, 15

CV Models
download data start address, 24
general-purpose command start address, 25
general-purpose response start address, 25
start area, 22
upload data start address, 24

CV Support Software, 15, 32, 42, 48, 51

CVM Models
download data start address, 24
general-purpose command start address, 25
general-purpose response start address, 25
start area, 22
upload data start address, 24

CVSS. See CV Support Software

cycle time, 4

D

data exchange, with PC, 2, 4
event function, 4

data processing, 5
data switching, 5
flowchart, 6
general-purpose command processing, 5

data reception, 52
communication results, 52
general-purpose response, 52
upload, 52

data refreshing cycle. See monitoring cycle
data switching, 5
data transmission, example, 49

dimensions
CV500-TDL21, 60
Link Adapters
3G2A9-AL001-E, 65
3G2A9-ALO04-E(PE), 66
mounting, 13

DIP switch, 15
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Index

DM, 19
allocation, 20
CPU Bus Units, 21
CV Models, 22, 24, 25
CVM Models, 22, 24, 25
SYSMAC LINK, 21
SYSMAC NET, 21
Temperature Controllers, 32
configuration, example, 47
control data area, configuration, 22
download data area, configuration, 26
editing, 32
erfor confirmation, 56

general-purpose command area/respornse area, configuration,

setting tables, 73
start address, 21
configuration, 21
start area, configuration, 22
upload data area, configuration, 27

download
data area, 26
first address, 26
multiple data items, 27
Temperature Controllers, 32
data processing, 5, 34
example, 47
mode
ESZD, 23
General-purpose Temperature Controller, 22
Temperature Controllers, 32, 38
per Unit, 39
user programs, 40

E

E5ZD, 33
flag, 34
unit number, 5
word number, 5

EM, allocation, 21-26
CV Models, 22, 24, 25

end code, 26, 30
error codes, 56
exror numbers, 55, 56

errors, 54
status, General-purpose Temperature Controllers, 29
transmission, 55

ES100, 17,27
alarm set value, PID, 27
multiple data items
PID, 27
RUN, 27

event function, 4
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example, 46
DM configuration, 47
download, 47
general-purpose command, 47
system configuration, 46
upload, 47

F

features, 2
first address, 22, 26, 27, 30

flags
ESZD, 22,34
status, 25
transmission completion, 23
transmission error, 25, 42
transmission request, 25, 42, 51

front panel, 8
battery case, 8
operation indicators, 8
PORT1, 8
PORT2, RS-232C, 8
PORT3, RS-422, 8
RUN/STOP selectors, 8
unit number selectors, 8

G-L

general-purpose command area/response area, 41
command string storage area, 41
Temperature Controllers, 41

IBM PC/AT or compatible, 15, 32, 47

indicator status, 54
abnormal, 54
BAT LOW, 54
ERROR, 55
normal, 54

line mode, Temperature Controllers, 35

Link Adapters
connectors, 65
dimensions, 65, 66
internal configuration, 65, 66
precautions, 67



Index

M

modes

communications”
ESZD, 23
example, 47, 50
General-purpose Temperature Controller, 22
Temperature Controllers, 22

download, 38

ES5ZD
download, 23
line, 23
upload, 23

General-purpose Temperature Controller communications
download, 22
line, 22
upload, 22

line, 33, 35

remote setting, 51

Temperature Controllers, 33

upload, 35

monitoring cycle, 61
calculation examples, 61
fluctuations, 61
formula, 61
Temperature Controller processing time, 61

mounting, 48
dimensions, 13
procedure, 12
Rack, 4
wiring, 48

multiple data items, ES100, 27

N

nomenclature

front panel, 8
battery case, 8
operation indicators, 8
PORT]1, 8
PORT?2, 8
PORTS3, 8
RUN/STOP selectors, 8
unit number selectors, 8

rear panel, 9
connector, 9
mounting screws, 9

O

operation indicators, 8
0t07,8
BAT LOW, 8
ERROR, 8
LINK, 8
MEM PROT, 8
TR1,T/R2,T/R3,8
UNIT RUN, 8

overflow, response, 43

P

PCs
settings, 15, 48
user program, 2

PID, ES100, 27
PORT1, 8
PORTZ, 8, 69
PORTS3, 8, 69
power supply, 67

precautions, 67
optical connector, 67
power supply, 67
selectors, 67
terminal board, 67

process values, 2
processing time, 61
Programmable Controllers. See PCs

PV. See process values

R

rear panel, 9
connector, Backplane, 9
mounting screws, Backplane, 9

resetting, hardware, 4

restarting, 4

restoring programs, 63

RS-232C interfaces, 13, 69
RS-422 interfaces, 13, 14
RS-422 interfaces, 69

RUN, ES100, 27

RUN/STOP, 15

RUN/STOP selector, 4, 8, 15, 47

S

set points, 37, 40

set values, 2
changing, 51

settings

control data area, example, 50

DIP switch, 15

E5ZD flag, 34

PCs, 15

remote setting mode, 51

RUN/STOP selector, 15

start area, example, 50

Temperature Controllers, 17
E5ZD, 17
General-purpose, 17

unit number, 14
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SP. See set points T

ifications, 59
specihications Temperature Controllers, 2, 17

start address, 21 command string, 41
configuration, 21 ASC_H inp_ul, 42
CPU Bus Units, 21 configuration, 41

SYSMAC LINK, 21 response, _43
transmission, 42

SYSMAC NET, 21 communication status
control data codes, 37

cv MOdClS, 22 download, 39

CVM Models, 22 upload, 36

example, 51 DM, communications, 32
download data download, 32, 38

CV Models, 24 per Unit, 39

CVM Models, 24 set point, 40
general-purpose command user programs, 40

CV Models, 25 E5ZD, 14, 17

CVM Models, 25 communication parameters, 17, 33
general-purpose response RS-422 interfaces, 14

CV Models, 25 termination resistor, 14, 17

unit number, 5, 17

upi:ﬁ:f:dels, 2 General-purpose, 13, 17

CV Models, 24 communication parameters, 17

’ remote/local mode setting, 17
CVM Models, 24 RS-232C interfaces, 13
RS-422 interfaces, 13
start area termination resistor, 13, 17
first address, 22 unit number, 17
ﬂag., 2 general-purpose command area/response area, 41
setting example, 50 general-purpose commands, user programs, 43
Temperature Controllers, 32 mode, 22, 33
models available for connection, 71
status

offline functions, 5
online functions, 5
processing time, 61

errors, General-purpose Temperature Controllers, 29
upload data area

ES5ZD, 29 start address, 35
General -purpose Temperature Controllers, 29 line mode, 35
upload, 32, 35
SV. See set values per Unit, 36
set point, 37
SYSMAC LINK, start address, 21 user programs, 37
SYSMAC NET, start address, 21 , terminal board, 67
. termination resistor, 8, 13, 14, 48
system configuration, 3 ESZD. 17

connections, 2, 4
Link Adapters, 4 .
RS-422 interfaces, 4 terminator, 15

Rack mounting, 4 troubleshooting, 54

General-purpose Temperature Controller, 17
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U

unit number, 5, 14
ESZD, 17 -
General-purpose Temperature Controllers, 17
PCs, 15

unit number selectors, 8, 14, 48

upload
data area, 27
E5ZD status, 29
first address, 27
General-purpose Temperature Controller status, 29
Temperature Controllers, 32
data processing, 5
example, 47
modes
0103,28
4,28
E5ZD, 23
General-purpose Temperature Controller, 22
Temperature Controllers, 32, 35
example, 52
per Unit, 36
user programs, 37

user programs, 2
download, 40
ladder diagram, 41
gencral-purpose commands, 43
ladder diagram, 43
upload, 37
ladder diagram, 38

W

wiring, 48

word number, 5
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A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

previous version.
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