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Important Information

Misuse of this equipment can result in property damage or human injury.
Because controlled system applications vary widely, you should satisfy yourself
as to the acceptability of this equipment for your intended purpose.

In no event will Toshiba Corporation be responsible or liable for either indirect @
or consequential damage or injury that may result from the use of this equipment.

No patent liability is assumed by Toshiba Corporation with respect to use of

information, illustrations, circuits, equipment or examples of application in t
publication.

Toshiba Corporation reserves the right to make changes and improveme o this
publication and/or related products at any time without notice. No obligation shall be
incurred other than as noted in this publication.
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y form or by any
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This publication is copyrighted and contains proprietary mat
may be reproduced, stored in a retrieval system, or transmitte
means — electrical, mechanical, photocopying, recordi

obtaining prior written permission from Toshiba Corp(&
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TOSLINE are registered trademarks of TOSHIBA Corporation.

IBM is a registered trademark of International Business Machines Corporation.
indows are registered trademarks of Microsoft Corporation.
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CE Marking
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The Programmable Controller PROSEC T1 and T1S (hereafter called T1/T1S) complies with the
requirements of the EMC Directive 89/336/EEC and Low Voltage Directive 72/23/EEC under the
condition of use according to the instructions described in this manual.
The contents of the conformity are shown below.

Manufacture's Name
Address

declares, that the product
Product Name

Model Number

EMC

Radiated Interference

Mains Interference

Radiated Susceptibility
Conducted RFI Susceptibility
Electrostatic Discharge
Electrical Fast Transient

LVD

Supplementary infermation

Application of EMC :
Council Directive LVD :

89/336/EEC (as amended by 91/263/EEC and 92/31/EEC)

72/23/EEC (as amended by 93/68/EEC)

Toshiba Corporation, Fuchu Works
1, Toshiba-Cho

Fuchu-shi

TOKYO 183

Japan

Programmable Caontrolier,, T1 Series

TDR116*6S, JAR116#6S, TDR116*3S
TDR128*6S,(TAR128*6S, TDR128*3S
TDR140*6S, TAR240*6S, TDR140*3S
TDR440SBS, TAR140S6S, TDR140S3S

conforms to the following Product Specifieations:

EN®G5011 Group 1 Class A
EN55011 Group 1 Class A
ENV50140

ENV50141, IEC100-4-6.
IEC1000-4-2

IEC1000-4-4

EN61131-2:1995 3.10 Dielectric Properties
4. Mechanical Requirements

(1) Included Handy Programmer THP911A*S.
(2) Included,edch type of associated input/output unit in a typical configuration.
(3) Product must be installed in accordance with manufacturers instructions

Basic Hardware and Function 1
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The Programmable Controller PROSEC T1 and T1S (hereafter called T1/T1S) are UL/c-UL listed

as shown below.

UL and c-UL Listing
File Number :

Product Name :
Product Covered :

File Number :
Product Name :
Product Covered :

Locations Class :

Important Notic€™

E95637

Programmable Controller , T1 Series

Main Unit
TDR116*6S, TAR116*6S, TDR116*3S,
TDR128*6S, TAR128*6S, TDR128*3S)
TDR140*6S, TAR140*6S, TDR140%3S{
TDR140S6S, TAR140S6S, TDR140S3S

Option Card
TDI116*BS, TDD116*BS, TDOL16%BS,
TAD121*BS, TAD131*BS, # DA121*BS, TDA131*BS,
TFR112*BS

Expansion Unit
TDR132E*S, TAR132E*S

Expansion Rack
TBU152*S, TBUL54#S

Peripherals
TRM102%S, TEU111*S, THP911A*S

UL and c-UL Listing For Use in Hazardeus kecations

E184034
Programmable Controller , T1 Series
MainUnit
TDR116*6S, TAR116*6S, TDR116*3S,
1DR128*6S, TAR128*6S, TDR128*3S,
TDR140*6S, TAR140*6S, TDR140*3S,
Class I, Division 2, Groups A, B, C, D

I. THIS EQUIPMENT IS SUITABLE FOR USE IN CLASS |,
DIVISION 2, GROUPS A, B, C, D OR NON-HAZARDOUS
LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS |,
DIVISION 2.

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN SWITCHED OFF
OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.
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Safety Precautions

This manual is prepared for users of Toshiba’s Programmable Controller T1/T1S.
Read this manual thoroughly before using the T1/T1S. Also, keep this manual and related manuals
so that you can read them anytime while the T1/T1S is in operation.

General Information

1.

The T1/T1S has been designed and manufactured for use iman industrial environment.
However, the T1/T1S is not intended to be used for systemsawhiehsmay endanger human
life. Consult Toshiba if you intend to use the T1/T1S for aispegial application, such as
transportation machines, medical apparatus, aviation and Space systems, nuclear
controls, submarine systems, etc.

. The T1/T1S has been manufactured under strict quality. control. However, to keep safety

of overall automated system, fail-safe systemsSheuld be considered outside the T1/T1S.

. In installation, wiring, operation and maintefange,of the T1/T1S, it is assumed that the

users have general knowledge of industrialyelectric control systems.
If this product is handled or operated iproperly, electrical shock, fire or damage to this
product could result.

This manual has been written for users who are familiar with Programmable Controllers
and industrial control equipment. Centact Toshiba if you have any questions about this
manual.

. Sample programs and circuits described in this manual are provided for explaining the

operations and applications af the T1/T1S. You should test completely if you use them as
a part of your applicationsystem.

Hazard Classifications

In this manualthesfellowing two hazard classifications are used to explain the safety
precautions.

& WARNING, [ndicates a potentially hazardous situation which, if not avoided, could

result in death or serious injury.

& CAUTION Indicates a potentially hazardous situation which, if not avoided, may

result in minor or moderate injury. It may also be used to alert
against unsafe practices.

Even a precaution is classified as CAUTION, it may cause serious results depending on the
situation. Observe all the safety precautions described on this manual.

Basic Hardware and Function 3
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Safety Precautions

Installation:

& CAUTION

1. Excess temperature, humidity, vibration, shocks, or dusty and corresive ‘gas
environment can cause electrical shock, fire or malfunction. Installapd use the T1/T1S
and related equipment in the environment described in this mafiual!

2. Improper installation directions or insufficient installation car,cause fire or the units to
drop. Install the T1/T1S and related equipment in accordanceWwith the instructions
described in this manual.

3. Turn off power before installing or removing any‘nits, modules, racks or terminal
blocks. Failure to do so can cause electrical shockyoridamage to the T1/T1S and
related equipment.

4. Entering wire scraps or other foreign debrig'intg tothe T1/T1S and related equipment
can cause fire or malfunction. Pay attention,to prevent entering them into the T1/T1S
and related equipment during installatiefandwiring.

5. Turn off power immediately if the TIAT 1Swer related equipment is emitting smoke or
odor. Operation under such situatiof can cause fire or electrical shock. Also
unauthorized repairing will catige fite or serious accidents. Do not attempt to repair.
Contact Toshiba for repairing.

Wiring:

A CAUTION
1. Turn off power bef@re wiring to minimize the risk of electrical shock.
2. Exposed gopductive parts of wire can cause electrical shock. Use crimp-style terminals

with, insulating/Sheath or insulating tape to cover the conductive parts. Also close the
terminal cavers securely on the terminal blocks when wiring has been completed.

3. Operation without grounding may cause electrical shock or malfunction. Connect the
ground terminal on the T1/T1S to the system ground.

4. Applying excess power voltage to the T1/T1S can cause explosion or fire. Apply power
of the specified ratings described in the manual.

5. Improper wiring can cause fire, electrical shock or malfunction. Observe local
regulations on wiring and grounding.

4 T1/T1S User's Manual
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Safety Precautions

Operation:

/N\ WARNING

1. Configure emergency stop and safety interlocking circuits outside the, TT/I'1S.
Otherwise, malfunction of the T1/T1S can cause injury or seriousiaccidents.

A CAUTION

2. Operate the T1/T1S and the related modules with clasingithe terminal covers. Keep
hands away from terminals while power on, to augid the risk of electrical shock.

3. When you attempt to perform force outputs, RUN/HALT controls, etc. during operation,
carefully check for safety.

4. Turn on power to the T1/T1S before turningon power to the loads. Failure to do so may
cause unexpected behavior of the loads:

5. Do not use any modules of the F1/TAS farthe purpose other than specified. This can
cause electrical shock or injury:

6. Do not modify the T1/T1S and related equipment in hardware nor software. This can
cause fire, electrical shock ©r injury.

7. Configure the external ¢ircuityso that the external 24 Vdc power required for transistor
output circuits and pawentogthe loads are switched on/off simultaneously.
Also, turn off powertto the loads before turning off power to the T1/T1S.

8. Install fuses appropriate to the load current in the external circuits for the outputs.
Failure to do so cam cause fire in case of load over-current.

9. Check for proper connections on wires, connectors and modules. Insufficient contact
can causeymalfunction or damage to the T1/T1S and related equipment.

Basic Hardware and Function 5
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Safety Precautions

Maintenance:

& CAUTION

1. Turn off power before removing or replacing units, modules, termim@hbloeks or wires.
Failure to do so can cause electrical shock or damage to the T1/T1S and related
equipment.

2. When you remove both input and output terminal blocks with, wires for maintenance
purpose, pay attention to prevent inserting them upside down.

3. Do not insert your finger into the expansion rack’s ventilation hole during power on.
This can cause electrical shock.

4. Do not disassemble the T1/T1S because théreg'are hazardous voltage parts inside.

5. Perform daily checks, periodical checks and cleaning to maintain the system in normal
condition and to prevent unnecessary troubles.

6. Check by referring “Troubleshooting” segtion” of this manual when operating
improperly. Contact Toshiba fogrepairinguif the T1/T1S or related equipment is failed.
Toshiba will not guarantee proper gperation nor safety for unauthorized repairing.

7. The contact reliability of the gutptitrelays will reduce if the switching exceeds the
specified life. Replace the unit/ongodule if exceeded.

6 T1/T1S User's Manual
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Safety Precautions O

Safety Label ¢
The safety label as shown on the right is
attached to the power terminal of the A
T1/T1S. CAU

Remove the mount paper before wiring.

Peel off the label from the mount paper
and stick it near the power terminals
where it can be readily seen.

Contact Toshiba if the label is damaged.
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About This Manual

About This Manual

This manual has been prepared for first-time users of Toshiba’s Programmable Controller
T1 and/or T1S to enable a full understanding of the configuration of the equipment,“and to
enable the user to obtain the maximum benefits of the equipment.

This manual introduces the T1 and T1S, and explains the system configuration,
specifications, installation and wiring for T1/T1S’s basic hardware. Thismanual provides
the information for designing T1/T1S user program, such as the internal operation, memory
configuration, 1/0 allocation and programming instructions. Informatien for maintenance
and troubleshooting are also provided in this manual.

The specifications of the option cards, expansion units, and4/O modules, and how to use
them, are explained in the separate manual. Read the TS Wser's Manual - Expansion
I/O - when using the option cards, expansion units, andfer/l/Qmodules.

The T1/T1S’s computer link function and T1S’s multispurposé communication functions are
covered by the separate manual. Read the T1/1S User'ssManual - Communication
Function - for details.

Inside This Manual
This manual consists of 10 main sectiong andian appendix.

Section 1 outlines the T1/T1S configuration. To fully understand the T1/T1S, it is important
to read this section carefully. Sections 2, to 4 describe the hardware used in designing
external circuits and panels. Sections 5%o 7 are mainly concerned with software. Section 8
explains the T1/T1S’s special fOjfunctions. Sections 9 and 10 describe the maintenance
procedure for the T1/T1S, to engure safe operation and long service life.

Related Manuals

The following related manuals are available for T1/T1S. Besides this manual, read the
following manuals foryourbetter understanding.

T1/T1S User's Manual - Basic Hardware and Function - (this manual)
T1/T1S User’s Manual - Expansion I/O -

T1/T1S Wser's'Manual - Communication Function -

T-Seyies Handy Programmer (HP911) Operation Manual
T-SeériesfProgram Development System (T-PDS) User’s Manual

VNKEV Other than the listed above, some T1 related manuals for special I/O modules

and data transmission modules are available. Contact Toshiba for more
information.

8 T1/T1S User's Manual
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About This Manuaé
Terminology O

The following is a list of abbreviations and acronyms used in this manual.

ps microsecond ¢
ASCII American Standard Code For Information Interchange

AWG American Wire Gage

BCC Block Check Code

CCw Counter-Clockwise

CPU Central Processing Unit

Ccw Clockwise

EEPROM Electrically Erasable Programmable Read Only

H hexadecimal (when it appears in front of an alpha eric string)
I/0 Input/Output

LED Light Emitting Diode

LSB Least Significant Bit

ms millisecond

MSB Most Significant Bit

PWM Pulse Width Modulation

RAM Random Access Memory \

ROM Read Only Memory K

Vac AC voltage

R
>

N
@)
¥

L 4

Basic Hardware and Function 9



6F3B0250

Contents
Contents

Safety PreCautiOnS oo

About This Manual .o

1. System Configuration ...

1.1 Introducing the T1 and T1S

1.2 FEALUIES ...

13 System configuration

1.4 [/O €XPAaNSION .....cooiiiiiiii s

15 COMPONENLS ...

151 Basic Unit ........cccceiiiieiiiii e

15.2 Option Cards ......cooovviiiiiiiiiii

1.5.3 Expansion rack

154 /O modules ..o

155 Expansion unit ..........ccccceiiinn.

156 OptioNS ..oooeiiiieee y

1.6 Computer link system ..................4 33

1.7 T1S communication function .... 34

1.8 Real-time data link system ..... . 36

19 Peripheral tools ............. 37

2. Specifications  ........ \ ............................................................. 41

2.1 General SPeCIfiCAtIONS A, .« vvvrrrrrreeeiiiieie ittt 42

2.2 EXternal dimensions, . i .l 43

2.3 Functional SPecCifi€atioNS .............eueeiiiiiiiiiiiiiiiiiiiii e 46

2.4 1/O specificatﬁ ........................................................................ 48

2.4.1 T1-16 ...... \ ............................................................................. 48

2.4.2 | VI 52

2.4.3 56

3. 61

3.1 ion precautions for iNput SigNalSs ... 62

3.2 Application precautions for output SIgnals .........cccoooiiiiiiiiiiiiiniiiine, 65

4, Installation and WiriNGg ..o 67

4.1 Environmental conditionS ..........ooeiiiiiiiii e 68

4.2 @ Installing the UNIt ......ccoeeiiieie e e 69

4.3 WirNG terMINAIS ......eeiiiiiiiiiie e 71
4 GrOUNGING ittt ettt e e e r e e e e e e naneees 76

4.5 Power SUPPIY WIFING ..oooiiiiiiii e 78

4.6 [/O WIFING ettt e e e r e e e e e e e e 80

10 T1/T1S User’'s Manual



6F3B0250

5. Operating System OVEIVIEW  .oooiiiiiii e 80

5.1 OPEration MOUES ......uuuiiiiiiiiiiiiiiiiee ettt e e e e e e e e e e e e e e aaaaaaaeas 82
5.2 About the built-in EEPROM ...t s
5.3 SCANNING et

6. Programming Information

6.1 Devices and regiSters ......ccoooviiiiiiiiiiiiee e gne e

6.2 Index MOdifiCation ..........ooooiiiiiiiii e

6.3 Real-time clock/calendar

6.4 1/O alloCcation ...........cccoimimiiieee e f

6.5 T1S memory mode setting

6.6 User program configuration

6.6.1 Main program  .........ceeeeeiieiiieeeeeeeeeee, ;3

6.6.2 Sub-program #1 ... .

6.6.3 Timer interrupt program 113
6.6.4 I/O interrupt programs 114
6.6.5 Subroutines ... 115
6.7 Programming language ................ 116
6.8 Program execution SEQUENCE ... M ceeeeeeeeeieeeieineiiieeneee e 117

6.9 On-line debug support fUNCLIONST &M v vvvreere e
6.10 Password protection

7. Instructions  ............
7.1 List of instructions ..
7.2 INStruction SPECIfICALIONS K.l ... eiiiiiiiii s 134
8. Special /O FANCHONS [/ ..o e 267
8.1 Special I/ ﬁr}overview ............................................................. 268
8.2 Variable i filter CONStANt ... 272
8.3 High sp L] PP 273
8.3.1 Singl UP-COUNTEI ittt e e e e e e eennes 273
8.3.2 Si SE SPEEA-COUNTET ....uiiiiiiiiiiiiiieiiee et e e e e e e e e e e e 275
8.3.3 rature Di-pulSe COUNTET ........ooviiiiiiiiiiiiii e 277
8.4 I INPUL FUNCHION ...ttt 280
8.5 nalog setting fUNCLION ... 282
8.6 P OULPUL FUNCHION ... 283
8.7 M OULPUL FUNCLION .o 285
9. 4 Maintenance and Checks ... 287
A Precautions during OPEration ... 288
.2 DaIlY CNECKS ... 289
9.3 PeriodiC CNECKS .....coooiieeeeee 290
9.4 MaINtENANCE PAITS ...coooiiiiiieieieie e 291

Basic Hardware and Function 11



6F3B0250

Contents 6
10. TroubleShOOtiNg  .evveiii e 290

10.1 Troubleshooting ProCedure ... 294
10.1.1  POWer SUPPIY CRECK ....o.ovveceeeeeeeeeeeeee e, 298
10.1.2 CPU ChECK ... e 296
10.1.3 Program check ... . )296
10.1.4 INPUL CRECK ... L 297
10.1.5 OUtput ChECK ..o L A 298
10.1.6 Environmental problem

10.2 Self-diagnostiC IteMS ....oooiiiiiiiiii

APPENAIX  oiiiiii e

A.l List of models and types
A.2 Instruction iNdeX .......cccooeeeiiiiiiiiiiiiiieneees

o)
N
: (Sb
Q

O
Q>®

12 T1/T1S User’'s Manual



6F3B0250

()O

Section 1

%, ’
O\E
Q

System Confi n

ansion, 20
mponents, 22
puter link system, 33

1S Communication function, 34
Real-time data link system, 36

\@.9 Peripheral tools, 37

Basic Hardware and Function 13



6F3B0250

1. System Configuration d

1.1 Introducing the T1 and T1S

The T1 Series are compact, block style, high-performance programmable controllers
with a range of 16 to 328 input and output points.

The T1 Series are available in two versions, T1 and T1S. The T1S is @h'enhanced
version against the standard T1.

The figure below shows the T1 Series line-up. The T1 Series consistSyof the total 12
types.

T1 Series T1 T1-16 ——F—— T1-MDR&6
— T1-MAR16
— T1-MDR16D

—— T1-28 ——7— =, 11*MDR28
— 1 4 T:=-MAR28
. J1-MDR28D

—— T1-40 &= & T1-MDRA40
— — — T1-MAR40
~—— T1-MDR40D

— T1S — T1-40§— 17— T1-MDR40S
— T1-MAR40S
— T1-MDR40SD

I/0 points:
The T1 Series are available imfourinodels, T1-16, T1-28, T1-40 and T1-40S. Each
model has the following I/Q"peints:

T1-16 T1-28 T1-40 | T1-40S
Input 8 paints 14 points 24 points
Output 8 paints 14 points 16 points
(6, relay plus (12 relay plus (14 relay plus 2 solid-state)
2'slid-state) 2 slid-state)
Expansion £|No No 2 option cards plus
1 expansion rack or unit.
Total up to 382 points.

The T1:16 and T1-28 are fixed 1/0 non-expandable controllers.

The T1-40and T1-40S, however, provides additional flexibility. They are expandable in
three ways, option cards, expansion rack and expansion unit.

TheW1-40/T1-40S can hold two option cards. These are approximately 1/2 the size of a
credit card. Also, the T1-40/T1-40S can be connected to either one expansion rack or
oRne expansion unit. The expansion rack (2-slot type or 4-slot type) allows the T1-
40/T1-40S to use most T2 series I/O modules. The expansion unit is a fixed 1/0 unit. It
has 32 I/O points (16 inputs and 16 outputs).

If two 16 points option cards are inserted and the 4-slot expansion rack with four 64
points modules is connected to the T1-40/T1-40S, it can control up to 328 points.

14 T1/T1S User’'s Manual
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1. System Configurationd

Memory capacity:
Program memory capacity of the T1 is 2 k steps. And that of the T1S is 8 k steps. Whole
the program and a part of data registers are stored in built-in EEPROM.

T1 |T1S
Memory RAM (for execution) and EEPROM (for backsup)
Program capacity |2 k steps 8 k steps
(4 k mode org§,k mode)
Data capacity Auxiliary relay: 1024 points Auxiliary relay: 4096 points
Timer: 64 points Timer: 256 points
Counter: 64 points Counter: 256 points

Data register: 1024 words Datawegister: 4096 words

EEPROM back-up |Program and leading 512 words [ Pregram and the user specified

of Data register range of Data register (0 to
2048 words)
RAM back-up Capacitor Capacitor
(6 hours or more at 25°€) (168 hours or more at 25°C)

Control functions:

In addition to the basic relay ladder functiens, the T1/T1S provides functions such as
data operations, arithmetic operationsgivarious functions, etc. Furthermore, its high
speed counter functions, pulse output fiinctions and data communication functions
allow its application to a wide s€ope of‘eentrol systems.

T1 |T1S
Language Ladder, diagram with function block
Number of Basic: 17 types Basic: 21 types
instructions Functiop: 76 types Function: 99 types
Subroutines 16 (nesting not allowed) 256 (up to 3 levels of nesting)
Execution speed 1.4 ns/contact, 2.3 us/coil, 4.2 us/transfer, 6.5 us/addition
Real-time clack/ No Yes (year, month, day, week,
calendar hours, minutes, seconds)
Communication RS-232C (programmer port) RS-232C (programmer port),

RS-485 (multi-purpose)

Construction:

The TIAL1S is a compact, easy-handling block style programmable controller. The
T1/F1S has all of the features of a block style controller. In addition, the T1-40/T1-40S
haS modular expandability. The T1-40/T1-40S provides flexibility into the block style
controller.

Series compatibility:

Programming instructions are upward compatible in the T-Series programmable
controllers. The T1/T1S programs can be used for other models of the T-Series, T2,
T2E, T2N, T3 and T3H. Peripheral tools can also be shared.

Basic Hardware and Function 15
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1. System Configuration

1.2 Features

Option card support:

The T1-40/T1-40S has two slots for the option card, which is approximately 1/2 the size
of a credit card. The following eight types of the option cards are available:

16 points DC input

16 points DC output

8 DC inputs + 8 DC outputs

1 channel analog input (0 to 5 V/0 to 20 mA)

1 channel analog input (+10 V)

1 channel analog output (0 to 20 mA)

1 channel analog output (+10 V)

Field network TOSLINE-F10 remote

By using the 16 points input and 16 points output cards,the T1-40/T1-40S can control
up to 72 1/0 points without enlarging the mounting, space:

Built-in high speed counter:
Two single-phase or one quadrature (2-phase)¥ypulses can be counted. The acceptable
pulse rate is up to 5 kHz. (DC input type @nly)

Built-in analog setting adjusters:
Two analog setting adjusters are_provided 6n the T1/T1S. This allows operators to
adjust time or other control parameétersieasily using a screwdriver.

High speed processing:
Sophisticated machine contkol applications require high speed data manipulations. The
T1/T1S is designed to meét these requirements.

e 1.4 us per contact e 2.3 us per coll

e 4.2 us per 16-bit transfer e 6.5 us per 16-bit addition
The T1/T1S also suppoftssinterrupt input function (DC input type only). This allows
immediate operation independent of program scan.

High performancetsaftware:

The T1 offefs 17 Basic ladder instructions and 76 function instructions. The T1S offers
21 basic laddeminstructions and 99 function instructions.

Subroutines, Interrupt functions, Indirect addressing, For/Next loops, Pre-derivative
real PID, etefare standard on the T1/T1S. These functions allow the T1/T1S to be
applied tothe most demanding control applications.

Battery-less operation:

The T1/T1S has a standard built-in EEPROM, permitting operation without need of a
battery. Also, the variable data can be written into and/or read from the EEPROM,
providing completely maintenance-free back-up operation.

This function is an important feature for OEMs, because it can eliminate the need for
changing the battery every few years. The cost of the battery is also eliminated.
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1. System Configuration

Pulse output / PWM output:

One point of variable frequency pulses (max. 5 kHz) or variable duty pulses can be
output. These functions can be used to drive a stepping motor or to simulate an analog
output. (DC input type only)

Built-in computer link function:

The T1/T1S’s RS-232C programmer port can accept the computer link protocol (data
read/write). This results in easy connection to a higher level computes, an operator
interface unit, etc.

The parity setting of the programmer port can be selected eitheredd or none. The none
parity mode is provided especially for telephone modem connection. Using modems,
remote programming/monitoring is available.

Real-time control data link network:

By inserting the TOSLINE-F10 remote card (option ‘€afd)ifto the T1-40/T1-40S, high
speed data link network can be established. In thiswetwerk, upper T-series PLC model
(T2/T2E/T2N or T3/T3H) works as master and upito 96 T1-40/T1-40Ss can be
connected as remote. Each T1-40/T1-40S camn exehange data with the master through
1 word input and 1 word output. The transmission, speed can be selected either 750
kbps or 250 kbps.

T2 Series I/O module interface:

In addition to the option cards, i€yl 1-40/F1-40S has a interface for connecting the T2

Series 1/0 modules. Up to fouf madules can be connected to the T1-40/T1-40S. The

following I/O modules are available.
e 16 points DC input (DI31)

32 points DC input (DI82)

64 points DC input (DI235)

16 points AC input{(IN54/IN61)

8 points isolated,relay output (RO62) 12 points relay output (RO61)

4 channels anatogtinput 2 channels analog output

(AI21/A122{A132/AI32) (AO31/A022/A032)

¢ 1 channel pulse input (P121) 1 axis position control (MC11)

e Communication interface (CF211)

16 points DC output (DO31/D0O233P)
32 points DC output (DO32)

64 points DC output (DO235)

12 points AC output (AC61)

Sampling trace function:
The'samplingtrace is the function to collect the user specified data every user specified
timing (minimum every scan), and to display the collected data on the programmer
screen in time chart and/or trend graph format. This function is useful for checking the
INPut signals changing.
The eollecting capacities between T1 and T1S are different as follows.

o T1 ... 1 register - 128 times, or 8 devices - 256 times

e T1S ... 3registers and 8 devices - 256 times
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Password protection:
By registering your passwords, four levels of protection is available according to the
security levels required for your application.

Level 4: Reading/writing program and writing data are prohibited

Level 3: Reading/writing program are prohibited

Level 2: Writing program is prohibited

Level 1: No protection (changing passwords is available only in this |evel)

Two points of solid-state output:

Each model of the T1/T1S has two points of solid-state output (tkansistors for DC input
type and triacs for AC input type). These solid-state outputS*are suitable for frequent
switching application.

Removable terminal blocks:
The T1-28, T1-40 and T1-40S are equipped with remgvable terminal blocks. This
supports the easy maintenance work.

DIN rail mounting:
The T1/T1S is equipped with brackets for meunting on a standard 35 mm DIN rail. The
T1/T1S can be mounted on a DIN rail ag'well"as’screw mounting.

On-line program changes: (T1S only)

When the T1S’s memory modesistset to 4’k steps mode, on-line (in RUN mode)
program changes are available. Furthermore, program writing into the built-in
EEPROM is also available in RUN mode. These functions are useful in program
debugging stage.

Real-time clock/calendar function: (T1S only)

The T1S has the real-time-cleck/calendar function (year, month, day, day of the week,
hours, minutes, séconds) that can be used for performing scheduled operations, data
gathering with timestamps, etc. The real-time-clock/calendar data is backed up by
built-in capacitor, far, power off. The back-up period is more than 7 days at 25 °C.

RS-485 multi-purpose communication port: (T1S only)
The T1S hasyan RS-485 multi-purpose communication port. Using this port, one of the
followingfCommunication modes can be selected.

e 4Computer link mode:  T-series computer link protocol can be used in this mode.
Uptto 32 T1Ss can be connected to a master computer. By using this mode,
MMI/SCADA system can be easily configured.

o Data link mode: Two PLCs (any combination of T1S, T2E or T2N) can be directly
linked together. This direct link is inexpensive, easily configured and requires no
special programming.

e Free ASCIl mode: User defined ASCII messages can be transmitted and
received through this port. A terminal, printer, bar-code reader, or other serial
ASCII device can be directly connected.
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1.3 System configuration O

The following figure shows the T1/T1S system configuration.

Peripheral tool T1 basic unit

_ IBM-PC compatible | g \%

personal computer | : T1-16 E
Hi—o o g
—o : E :
| I :
o —nd
. T-PDS Option cards
software :
- Wy
Handy programmer .................
HP911A ’ ' | :
I:I Expansion unit
| ] |
................. < 5 :| ceeccerceccnene
| U |

__________________________________________________________________________________________________________

Computer link functi

T2 I/0O modules

...............................................................
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1.4 1/0O expansion

using the expansion rack, most of the T2 Series I/O modules ¢
T1-40/T1-40S.

O

O

The I/O points on the T1-16 and T1-28 are not expandable. The T1-40 and T1-40S,
however, provides I/O expandability by using the option cards, expansion rack and
expansion unit.

The T1-40/T1-40S can hold up to two option cards. Also, the T1- T%can be
connected to either one expansion rack (2-slot or 4-slot) or one e ion unit. By

d with the

¢ Available option cards

DIl116:

DO116:
DD116:
AD121:
AD131:
DA121:
DA131:
FR112:

1 channel analog input (0 to 5
1 channel analog input (-10 to
1 channel analog output (O 0

1 channel analog output (-1
TOSLINE-F10 remote sta

16 points DC input 0
16 points DC output
8 points DC input + 8 points DC ou%

t A)

¢ Available expansion racks

BU152:
BU154:

Up to 2 I/O modules ounted
Up to 4 I/0 modules mounted

¢ Available expansion units
T1-EDR32: 16 poi nput + 16 points relay output
T1-EAR32: 16 point ut + 16 points relay output

¢ Available /0O expansiof configuration

Model

it configuration I/O points

T1-16

T1-28

16 points (8in/ 8 out)

28 points (14 in/ 14 out)

T1-40
or

40 points (24 in/ 16 out)

| T1-40(S) | +|DI116 |

56 points (40 in/ 16 out)

| T1-40(S) | +|DD116]|

56 points (32 in/ 24 out)

| T1-40(S) | +[DO116] 56 points

(24 in/ 32 out)

| T1-40(S) | +|DI116 | +[DI116 |

72 points (56 in/ 16 out)

| T1-40(S) | +|DI116 | + [DD116]

72 points (48 in/ 24 out)
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¢ Available I/O expansion configuration (continued) O
Model Unit configuration I/O points

T1-40S or \%

| T1-40(S) | +|DD116| + [DD116|

[T1-40(S) | + [DD116] + [DO116] 2 321in/40 out)

[T1-40(8) | +[DO116] + [DO116] it (241n 748 out)

| T1-40(5) | + | Exp 32 | 2 points (40 in / 32 out)

[T1-20S) | + [ Exp32 | 104 points
+ Option cards
(any combinatio
168 points
+[T] @uss
200 points
cards
combinations)
296 points
(BU154)
328 points
(BU154)
\ + Option cards
(any combinations)

O

NOTE @When the TOSLINE-F10 remote station (FR112) is used, only one
additional option card can be inserted into the T1-40/T1-40S.
) In the above table, “Exp 32" means the expansion unit (T1-EDR32 or
T1-EAR32).

(3) In the above table, 1/0O points of the combinations with an expansion rack
show the maximum points using 64 points I/O modules.
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1.5 Components

151

Basic unit

L 4
The basic unit is available in four models, the T1-16, T1-28, T1-40 a 0S.
And each model is available in three types, depending on the po and input
types.
Model Type Power supply Input Output
T1-16 |T1-MDR16 100-240 Vac, 8 points - dry contac points - relay,
50/60 Hz (24 Vdc) points - transistor
T1-MAR16 100-240 Vac, 8 points - 1 6 points - relay,
50/60 Hz 2 points - triac
T1-MDR16D |24 Vdc 8 points 6 points - relay,
2 points - transistor
T1-28 |T1-MDR28 100-240 Vac, Vdc 12 points - relay,
50/60 Hz 2 points - transistor
T1-MAR28 100-240 Vac, -120 Vac |12 points - relay,
50/60 Hz 2 points - triac
T1-MDR28D |24 Vdc ints - 24 Vdc 12 points - relay,
2 points - transistor
T1-40 |T1-MDRA40 4 points -24 Vdc 14 points - relay,
2 points - transistor
T1-MAR40 24 points - 120 Vac |14 points - relay,
2 points - triac
T1-MDR40D 24 points -24 Vdc 14 points - relay,
2 points - transistor
T1-40S |T1-MDR40S 24 points -24 Vdc 14 points - relay,
2 points - transistor
24 points - 120 Vac |14 points - relay,
2 points - triac
24 points -24 Vdc 14 points - relay,
2 points - transistor
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¢ T1-16 O

Input status LEDs

Power supplyand —
Input terminals ——— Output status LEDs L 4

ﬁ N%ole
1 00000000 @
%Qrogrammer port cover

PROSEC

TOSHIBA Tl

U | o

Output terminals

¢ T1-28
—— Input status LEDs
Power supply and \

Input terminals Output status LEDs

8 ﬁ Mounting
[oooooooo hole
| 00000
00000000
00000
Programmer

PROSEC port cover

Tl MDR28

MDR16

Operation status LEDs

’ 1
Output terminals —— Operation status LEDs
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¢ T1-40

Power supply and

O

Input terminals

Input status LEDs P

Mounting
{ hole

Programmer _|
port cover

F——eo

Output terminals J

PROSEC Q slot
TOSHIBA
B 0s Tl MDR .

Option card

Expansion
connector

Operation status LEDs

Output status LEDs

¢ T1-40S

N

Power supply and

Input terminals

Input status LEDs

hole

|

PROSEC

por TOSHIBA Tl

Option card
slot

/ Mounting
yd
V]

]

Output terminals

5 port (terminals)
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¢ Behind the programmer port cover O

Analog setting adjusters

> (VO and V1)
\Y
;
\% Mode control switch
1 (HALT / RUN)
H/R
H
oRG @ >
Y Programmer port
t
00 connector 000
oo O O 00
000 00
PRG
T1-16 / T1-28 K\O T1-40/ T1-40S

Power supply terminals: \Z
r

Connect the power cable nding wire. The terminal screw size is M3.5.
See sections 4.4 and 4.5 g.

Input terminals: &
Connect input sig \ . The terminal screw size is M3.5. See section 2.4 for details.

Output termin {
Connect ou i | wires. The terminal screw size is M3.5. See section 2.4 for
details.

S
Inp st@Ds:
I ;N N status of each input signal. (color: red)

utstatus LEDs:
In the ON status of each output signal. (color: red)

L 4
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Operation status LEDs:
Indicate the operation status of the T1/T1S.

PWR PWR
RUN RUN
(— FLT (—— FLT

ee0o ® 000 AUX
T1-16/T1-28 T1-40/ T1-40S
PWR Lit Internal 5 Vdc power ig'nekmal.
(Power) (green) | Not lit Internal 5 Vdc power‘is,not normal.
Lit RUN mode (in opgratien)
RUN (green) | Blinking HOLD mode
Not lit HALT mode o, ERROR mode
FLT Lit ERROR mede
(Fault) (red) | Blinking Hardwate, efror (programmer cannot be connected)
Not lit Normal
AUX — Can be controlled by user program. Lit when S320 is
(Auxiliary) (red) ONgand unlit when S320 is OFF. (T1-40/T1-40S)

Mode control switch:
Controls the operation modes,ofthe T1/T1S.

H (HALT) When the gwitch is turned to H (HALT) side, the T1/T1S stops
prograim execution (HALT mode). In this position, RUN/HALT
command from the programmer is disabled. In case of the T1,
pregramming is available only in the HALT mode.

R (RUN) Whenythe switch is turned to R (RUN) side, the T1/T1S starts program
execution. This is the position during normal operation.

lngthis position, RUN/HALT command from the programmer is also
available.

Analog, setting adjusters:

Two analeg setting adjusters are provided. The VO value is stored in SW30 and the V1
value isstored in SW31. The converted value range is 0 to 1000. Refer to section 8.5
foridetails of the analog setting function.

Programmer port connector:

Used to connect the programmer cable. The interface is RS-232C. This port can also
be used for the computer link function. Refer to section 1.6 for more information about
the computer link function.
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Option card slot (T1-40/T1-40S): Q
Used to insert the option cards. Two slots are provided. Refer to separate “T1/T1

Use’s Manual — Expansion 1/O —” for details of the option cards. .

Expansion connector (T1-40/T1-40S):

Used to connect the expansion rack or expansion unit. Refer to se@ 1S Use’s

Manual — Expansion I/O —" for details of the T2 type I/O modules.

RS-485 port (T1-40S only): @
Used to connect a computer (SCADA system), operator interfa it, other T1S, or

many kinds of serial ASCII devices including Toshiba’s Inve rough RS-485
interface. Refer to section 1.7 for more information abo 's RS-485 multi-
purpose communication functions.

Mounting holes:
Used to fix the T1/T1S on a mounting frame by ¥The mounting holes are
provided at two opposite corners.

®) Use two M rews for mounting. See section 4.2 for

T installing the u

- o
DIN rail bracket:
The DIN rail bracket is provide the rear for mounting the T1/T1S on a 35 mm DIN
t

rail. See section 4.2 for instal unit.

>
\\\Q
O

<<>‘Z’

L 4
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1.5.2 Option cards

S

The T1-40/T1-40S can hold up to two option cards for expanding 1/O points, etc..

The following eight types of the option cards are available.

For details of the option cards, refer to the separate manual “T1/T1S @ Manual —

Expansion 1/0 —

Type Description
DI116 16 points input, 24 Vdc - 5 mA
DO116 16 points output, 24 Vdc - 100 mA
DD116 8 points input, 24 Vdc - 5 mA

+ 8 points output, 24 Vdc - 100 mA
AD121 1 channel analog input, 0to 5V /0
AD131 1 channel analog input, £10 V
DA121 1 channel analog output, O to
DA131 1 channel analog output, £10
FR112 TOSLINE-F10 remote sta

ower supply
pplied from the
basic unit (5 Vdc)

NOTE
V x%gver two FR112s cannot be used together.
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1.5.3 Expansion rack O

The T1-40/T1-40S can be connected to either one expansion rack or one expagsion

unit.

The following two types of the expansion racks are available. By usin Xpansion
rack, T2 Series I/O modules can be used with the T1-40/T1-40S.

For details of the expansion rack, refer to the separate manual “T e

— Expansion 1/0 —*.

r's Manual

Type Description Power supply
BU152 2 slots for I/O modules Supplied from the
BU154 4 slots for I/O modules basic unit

BU152
N N s
3 3 8

=
| —

N\
o
T

/!

lo
lo

X ion connectors
L 2
N

xpansion cable is supplied with the expansion rack.

NOTE L A
WAV 2) m Vdc power for I/O modules is supplied from the T1-40/T1-40S

it. No power supply module is required on the expansion rack.
(3). Expansion connectors are provided on the both sides. However either one

@D be used at a time.

IN rail bracket is not provided.
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=

154

I/O modules

As listed below, various 1/0 modules are available for the T1-40/T1-40S, allowing it to
be used for a wide variety of applications. Up to four I/O modules can be used with the
T1-40/T1-40S by connecting the expansion rack.

For details of the I/O modules, refer to the separate manual “T1/T&S User's Manual —
Expansion 1/0 —*.

Type Name Specifications
DI31 DC/AC input 16 points (16 points/comman), I2yto 24 Vdc/Vac
DI32 DC input 32 points (4 x 8 points/commoR)¢24 Vdc
DI235 64 points (8 x 8 points/comman), 24 Vdc
IN51 AC input 16 points (16 points/cemmen), 100 to 120 Vac
IN61 16 points (16 pointsicommon), 200 to 240 Vac
RO61 Relay output 12 points (3 x 4&peintsicommon),
240 Vac/24 Vdc (max.), 2 A/point, 4 A/common (max.)
RO62 8 points (isolatéd),;, 240 Vac/24 Vdc (max.),
2 A/point (max:)
DO31 Transistor 16 points@(16'points/common), 5 to 24 Vdc,
output 1 A/point;“¢.2 A/4 points (max.)
D032 (current sink) 32 paintsi(4 x 8 points/common), 5 to 24 Vdc,
@ud, A/point (max.)
DO235 64 points (8 x 8 points/common), 5 to 24 Vdc,
041 A/point (max.)
DO233P | Transistor 16"points (16 points/common), 5 to 24 Vdc,
output I"A/point, 1.2 A/4 points (max.)
(current source)
AC61 Triac output 12 points (3 x 4 points/common), 100 to 240 Vac,
0.5 A/point, 0.6 A/SSR (max.)
Al21 Analgg input 4 channels, 1to 5V /4 to 20 mA, 8-bit resolution
Al22 4 channels, 1to 5V /4 to 20 mA, 12-bit resolution
Al31 4 channels, 0 to 10 V, 8-bit resolution
Al32 4 channels, +10 V, 12-bit resolution
AO31 Analog output 2 channels,1to5V/4t0o20mA/0to 10V,
8-bit resolution
AO22 2 channels, 1to 5V /4 to 20 mA, 12-bit resolution
AO32 2 channels, £10 V, 12-bit resolution
P21 Pulse input 1 channel (2-phase and zero marker), 5/12 V,
100 kHz (max.), 24-bit counter
MC11 Positioning 1 axis, 200 kHz (max.), 5 to 24 Vdc, £999999 pulses
CF211 Communication | 1 port of RS-232C, full-duplex, ASCII code,
interface 300/ 600 /1200 / 2400 / 4800 / 9600 / 19200 bps
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1.5.5 Expansion unit

The T1-40/T1-40S can be connected to either one expansion rack or one expansion
unit.

The following two types of the expansion units are available. Each expansien unit has
32 points 1/0O (16 inputs and 16 outputs).

For details of the expansion unit, refer to the separate manual “T1/E1SW¥ser's Manual —
Expansion 1/0 —*.

Type Description Power supply

T1-EDR32 | Input: 16 points, 24 Vdc - 7 mA Supplied from the

Output: 16 points, relay, 240 Vac/24 Vdc (max.) - | basic unit (5Vdc)
2 A/point (max.)

T1-EAR32 Input: 16 points, 100 to 120 Vac £ 7 ,mA

Output: 16 points, relay, 240 Vaelf24 Vde (max.) -
2 A/point (max.)

WNKEV (1) A 0.5 m expansion cable issStipplied with the expansion unit.

(2) Internal 5 Vdc power for eXpansion unit is supplied from the T1-40/T1-40S
basic unit.

(3) 24 Vvdc power for outputgelay coils is required externally.

(4) DIN rail brackets provided.

Power supply and
Input terminals Input status LEDs

/ ;( Mounting
/ hole
! yd

00000000 00000000 00000000

PROSEC

E TOSHIBA Tl EDR40 7

Expansion
connector

00000000 00000000 o o ouT

|

Output terminals J ——— Power LEDs (5V and 24V)

Output status LEDs
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1.5.6 Options O

The following optional items are available.

L 4
ltem Type Description %

Programmer port PT16S For RS-232C computer link, w cable
connector
Option card PT15S Cable side connector for DI1 dering type
I/O connector PT15F DO116, or DD116 lat cable type
Expansion cable CS1R2 For connecting the expapsion¥rack, 0.15 m length,

(spare parts)

CS1R5B | For connecting the ion unit, 0.5m length,

(spare parts)

Empty slot cover - For covering em n the expansion rack

1))
R
. (Sb
&

O
&

L 4
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1.6 Computer link system O

The interface of the T1/T1S’s programmer port is RS-232C. Normally this port is used
to connect the programmer. However, this port can also be used for the compuﬁr link

function.

The computer link is a data communication function between co teror gperator
interface unit and the T1/T1S. The data in the T1/T1S can be re;x ten by
creating simple communication program on the computer. The er link protocol
of the T1/T1S is published in “T1/T1S User's Manual — Com Function -".

Iltem Specifications
Interface Conforms to RS-232C
Transmission system Half-duplex

Synchronization Start-stop system (
Transmission speed 9600 bps (fixed
Transmission distance 15 m max.
Framing Start bit:

Data bits:

Parity: N

Stop bit: it (fixed)
Protocol T-series puter link (ASCII)

Program binary)
Transmission delay option | O to

By using the multi-drop adapt @ 111), multiple T1/T1Ss can be connected on an
RS-485 line. The T-series programming software (T-PDS) can also be used in this
configuration.

Operator Interface @ Master Computer

RS-485 (1 km max.)

Max. 32 T1s

C
T I U T1

WN(TVE In case of the T1, there are functional limitations as follows.

e Multi-drop configuration is available with version 1.10 or later.
¢ Programmer connection in the multi-drop configuration, none parity and
transmission delay options are available with version 1.20 or later.
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1.7 T1S communication function

S

The T1S has an RS-485 muiti-purpose communication port. This port can work
independent of the programmer port. *

By using this communication port, one of the following three commun% modes is

available, computer link mode, data link mode and free ASCIl mod@e.
For details of these functions, refer to the separate manual “T1/T
Communication Function —".

Manual —

Item Computer link | Free ASCII Data link
Interface Conforms to RS-458 (4-wire or i
Transmission system | Half-duplex
Synchronization Start-stop system (asynchr
Transmission code ASCIlI/binary | ASC Binary
Transmission speed 300, 600, 1200, 2400, 00, or | 19200 bps (fixed)
19200 bps
Transmission distance | 1 km max.
Framing Start bit: 1 Special
Data bits: 7
Parity: , Or none
Stop bit:
Protocol T-series User defined Special
computer i ASCIl messages
Link configuration N/A 1-to-1
Transmission delay N/A N/A
option

Computer link moge

T-series computer i
be connected to a

col can be used in this mode. A maximum of 32 T1Ss can

computer.

By using this % | the T1S’s data can be accessed by a master computer.
g

The T-series
configuration.

ramming software (T-PDS) can also be used in this

Master Computer

%

L 4
I
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Data link mode Q
Two PLCs (any combination of T1S, T2E or T2N) can be directly linked together. This
direct link is inexpensive, easily configured and requires no special programming. Data
registers DO00O to DO031 are used for the data transfer. L4

T1S
RS-485 (1 km max.)

Station No. 1 Station No. 2
sl . 55000
pooss | L D015
D0016 D0016

<
pog3r | . D0031

Free ASCII mode g\'

User defined ASCII messages can b itted and received through this port.
A terminal, printer, bar-code reader, (©Or serial ASCII device can be directly

connected. This mode also all e to communicate with other PLCs (T1, T2E,
T2N, etc.), Toshiba’'s Inverte as VF-S7/A5, G3), Toshiba’s motor protection

relay (S2E21), or others. \
TiS @

RS-485 (1 km max.)

=
[ HHAR

T ERE

Inverter VF-S7

Motor Protection Relay
S2E21
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1.8 Real-time data link system O

TOSLINE-F10 .
TOSLINE-F10 is a high speed data transmission system suited for s ints 110
distribution system. By inserting the TOSLINE-F10 remote card ( into the T1-
40/T1-40S, the T1-40/T1-40S can work as a remote station of th E-F10
network. On this network, the T1-40/T1-40S sends 1 word data aster station

and receives 1 word data from the master station.

Item TOSLINE-F10 syste
High speed mode
Topology Bus (terminated at both en
Transmission distance | 500 m max. (total)
(without repeater)

Transmission speed 750 kbps 250 kbps

Scan transmission 512 points (3

capacity

Scan cycle 7 ms/32 wor, | 12 ms/32 words
Error checking CRC chec

NOTE (1) Refer to the sep @er’s Manual — Option Card and 1/O
VAW Module —* for d @

5 of the TOSLINE-F10 remote card (FR112).
(2) Refer to the 3

TOSLINE-F10 User’'s Manual for details of overall
TOSLINE-F e
Typical data link configuraii

& . .
The figure below s typical data link configuration.

Master
O computer

T2E

\@ (master)
% TOSLINE-F10

411-405)| |T140(5)|  [T1-40(3)| T2E lrRio|  [RiO]|
(remote)

I:I I:I I:I RI/O: remote 1/0

Operator interface units
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1.9 Peripheral tools
The following peripheral tools are available for the T1/T1S.
T-Series Program Development System (T-PDS)

The T-Series Program Development System (T-PDS) is a software which runs on any
IBM-PC compatible personal computers such as Toshiba’s Notebogkycomputers. The
same T-PDS software supports on-line/off-line programming, debugging and program
documentation for all the T-Series programmable controllers TI/R1S, T2/T2E/T2N and
T3/T3H.

e User-friendly program editor includes cut & paste, addkess search & replace,
program block move/copy, etc.

e Group programming — part program development by multiple designers and
merging them into a complete program — enhanee the software productivity.

e Powerful monitoring, 1/0 force and datadetfunetions fully support your program
debugging.

e Documentation of programs with commentary‘makes your maintenance work easy.

e Remote monitoring/programming via‘modem (radio/phone) is possible.

The table below shows the T-RDS'Wersiens that support the T1/T1S.

Type Partaumber Versions available for
T1 T1S
T-PDS for Windows |TMWR&3E2SS Ver 1.0 or later Ver 1.2 or later
T-PDS for MS-DOS | TMMB3311SS Ver 1.61 or later Ver 2.1 or later

*1) The T1S canbe used with these versions. However, in this case, there are the
following functional limitations.
e The pregram,size setting is only available as 2 k. It is set to 4 k mode in the T1S.
e Some of the added instructions (MAVE, DFL, HTOA, ATOH) may not be
edited/monitored. (depending on the version)

VNZEV The connection cable for the T1 Series is different from that for upper T-Series

PLCs. These cables are supplied separately.
Connection cable for T1/T1S ... Type: CJ105, 5 m length
Connection cable for T2/T3 .... Type: CJ905, 5 m length
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1. System Configuration d

T-Series Handy Programmer (HP911A)

The HP911A is a hand-held programmer, that can be used to program the T1/T1S
using ladder diagram. Its portability makes it ideal for maintenance use at remote
locations.

The HP911A has the following features.

e The HP911A supports ladder diagram programming of T-Series/programmable
controllers T1/T1S, T2/T2E/T2N and T3.

e Built-in EEPROM allows program copy between T-Series contgollers.

e Two display modes are available,
- Normal: 5 lines and 12 columns
- Zoom: Full device description

e On-line data set and 1/O force are useful for system ehecking.

e Backlit LCD display allows operation in dim light.

There are two types of the Handy Programmer(HP911) depending on the cable

included with.
Type Part number Cable ineludedwith | Versions available for T1/T1S
HP911A THP911A*S 2 m cable fof TT1S |Ver 1.1 or later
HP911 THP911%%S 2 mfcable for the upper |Ver 1.1 or later
Téseries PLCs

The T1S can be used with theW{P921(A). However, there are the following functional

limitations.

e The program size settingfis only available as 2 k. It is set to 4 k mode in the T1S.

e Some of the addeddinstructions (MAVE, DFL, HTOA, ATOH) cannot be
edited/monitoréd,

VNZEV A 2°m comnection cable for the T1/T1S (Type: CJ102) is supplied with the

HRI11A. The cable for the T2/T3 is available separately. (Type: CJ902, 2 m
length)
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1. System Configurationé

Program Storage Module (RM102) O

The program storage module (RM102) is an
external memory for storing the T1/T1S ¢

program. By using the RM102, am saving
from the T1/T1S to the R 2%and program
loading from the RM102 tzN 1S can be
done without need of a prog er.

Because the RM102 h ROM,
maintenance-free progr rage and quick
saving/loading are availab

>

&UTlS’s RS-232C programmer port
orts the computer link function.
en two or more T1/T1Ss are connected with
a master computer, the multi-drop adapter
(CU111) can be used. (One-to-N configuration)
The CU111 is an RS-232C/RS-485 converter

specially designed for the T1/T1S’s
programmer port.
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2. Specifications

=

2.1 General specifications

ltem T1-16 |  T1-28 |  T1-40 | T1-40S
Power supply voltage 100 to 240 Vac (+10/-15 %), 50/60 Hz
Power consumption 30 VA or less |38 VA or less #T45 VA or less
_ |Inrush current 50 A or less (at 240 Vac, cold start)
g 24 Vdc output rating 0.1 A for 0.2 A (for external devices and/oror input
& | (24 vdc, £10%) service power |signals)
O +
< power for dry
contact inputs
5 Vdc output rating - 1 A'(feroption card and/or
exXpansion rack/unit)
| Power supply voltage 24 Vdc (+20/-15 %)
“;’ Power consumption 12 W or less L 18"W or less
& [Inrush current 25 A or less (at 24 Vdg)
CDJ 5 Vdc output rating - 1 A (for option card and/or
expansion rack/unit)

Retentive power interruption

10 ms or less

Insulation resistance

10 MQ2 or more
(between powef terminals and ground terminal)

Withstand voltage

1500 Vac - 1 minute
(between powerterminals and ground terminal)

Ambient temperature

0 to 55,2C (operation), -20 to 75 °C (storage)

Ambient humidity

20 10 90% RH¥no condensation

Noise immunity

1000,V4p-p/1 us, Conform to EMC Directive 89/336/EEC

Vibration immunity

16x7 HZp=:. 3 mm p-p (3 mutually perpendicular axes)

Shock immunity

98 mls. (10 g)
(3/shocks per axis, on 3 mutually perpendicular axes)

Approximate weight 5000 [700 g [800 g
©ption card: 50 ¢ 2-slot expansion rack: 600 g
Expansion unit. 600 g 4-slot expansion rack: 800 g

VNKEV (1) #24 \Vde service power output is not provided on the AC input type and DC
power supply type.
(2)» 5'Vdc output capacity of T1-40/T1-40S is reduced by 0.2 A with using
HP911A, and by 0.1 A with using RS-485 port.
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2.2 External dimensions

¢ T1-16

90

¢ T1-28

2. Specificationé

o) RNl NBID| [ DDl Dle]]
RilEE ) EElIEE e Rl EEIEEIEs
N 1675

83.5

[mm]
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2. Specifications

¢ T1-40/T1-40S, Expansion unit

el el
EEEEEEEEEEEE

=
&l

elelelell|
@l ¥

Q0000000 00000000 00000000

&l

&l

90

70

00000000 00000000 0000

e LOU[ED) (D)D) [P 6P| <P [ 6P [€B) [4B) [<BI [<B B [<B] [<B] (Bl o |
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158.5
167.5

¢ Option card K

00000000 000Q0000 00000000

00000000 000Q0000 0000 H

T
e
e
e
Dl
B
Bl
Ol
Bl
Bl
Dl
o

Additional space for Option card connector

Card type A
DI116, DO116, DD116 55
AD121, AD131, DA121, DA131 16
FR112 11
* [mm]
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2. Specification

¢ 2-slot expansion rack ()

&
)

138.0

I S Il
100.0
113.0
131.5

\J
<

4-25

106.5
115.0
143.0 (terminal block)

& 168.0 (connector)

¢ 4-slot expansion rack \2

97.0

6 ‘E\O o7
[I g

o O v
H 8?-’5
g I il
>Ei o/

135.0

« O 149.0
163.0

S&
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=

2.3 Functional specifications

Item

T1-16 | T1-28 | T1-40

T1-40S

Control method

Stored program, cyclic scan system

Scan system

Floating scan or constant scan (10 - 200 ms, 10 ms units)

I/O update

Batch I/O refresh (direct I/O instruction available)

Program memory

RAM (capacitor back-up) and EEPROM (no back-up battefy required)

RAM memory back-
up

6 hours (25°C)

168 hours (25°C)

Program capacity

2 k steps

8 k steps
(4 k or 8 k mode)

Programming
language

Ladder diagram with function block

Instructions

Basic ladder instructions: 17
Function block instructions: 76

Basic: 21
Function: 99

Execution speed

1.4 ps/contact, 2.3 us/coil,

4.2 us/16-bit transfer, 6.5 ps/16<bitaddition

Program types

1 main program

1 sub-program (initial program)

1 timer interrupt (intervali’5,to 7000 ms, 5 ms units)

4 1/0 interrupt (high-spéed coufiter and interrupt input)

16 subroutines (nesting net available)

256 subroutines
(up to 3 levels of

nesting)
User I/O register | 512 points/32 wards (XIXW, Y/YW)
data Auxiliary 1024 pointsié4mords (R/RW) 4096 points/
relay 256 words
(R/IRW)
Special 1024 pointsié4 words (S/SW)
relay
Timer 644points (T./T), 32 @ 0.01s,32 @ 0.1 s 256 points (T./T)
64 @ 0.01 s,
192 @0.1s
Counter 64 paints (C./C) 256 points (C./C)
Data 1024 words (D) 4096 words (D)
register
Index 3 words (I, J, K)
register
I/O capacity 16 points 28 points 40 points (basic)
(fixed) (fixed) + 32 points (option cards)
+ 16 words (I/O modules)
Input DC input Dry contact input |24 Vdc input
type type (Note) |(AC PS),
24 Vdc input
(DC PS)
AC input 100 - 120 Vac input
type
Output |DC input Relay + transistor (2 points)
type type
AC input Relay + triac (2 points)
type

I/0 terminal block

Fixed

| Removable
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2. Specificationﬁ

Functional specifications (cont'd)

ltem T1-16 | T1-28 | T1-40 T1-40S
Real-time clock No Yes,
/calendar (¥30_s/month)
Special I/O functions |[High speed counter (2 single or 1 quadrature),
(Note) Interrupt input (2 points),
Adjustable analog register (2 points),
Pulse output (CW+CCW or pulse+direction),
PWM output
Communications 1 port RS-232C (programmer port)
interface - for Programmer or Computer link connectioh
- 1 port RS-485
- Programmer
- Computer link
- Data link
- Free ASCII
- TOSLINE-F10 remote
(by option card)
Debug support Sampling trace Sampling trace
function (8 devices - 256 times of Tegister - 128 times) (8 devices and
3 register - 256
times)
- On-line
programming
- On-line
EEPROM write

NOTE
VAV (1) The input specifieation of the T1-16 (AC power type) is dry contact input,

whichysupplies the power for input signals (24 Vdc) from the unit.

Other types-are DC input, which requires external power for input signals.
(2) Highsspeedicounter, interrupt input, pulse output and PWM output are

availableyin the DC input types.
(3) High spéed counter and interrupt input cannot be used simultaneously.
(4) ‘Pulseoutput and PWM output cannot be used simultaneously.
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2.4 1/0O specifications

241

T1-16

e T1-16 input specifications

curre*rl1t source or currqgt source or
sink sink

Item Specifications
DC input type AC input type
AC power type DC power type
Input type Dry contact input, (DC input, AC input

Number of input
points

8 points (8 points/common)

8 paints (8 points/common)

Rated input voltage

Supplied from 24 Vdc,
T1-16 +10/-15%
(24 Vdc, £10 %)

100y-,120 Vac, +10/-15 %,
50/60 Hz

Rated input current

7 mA (at 24 Vdc)

7mA (at 100 Vac)

ON level Contact close Min. ON Min. ON voltage: 80 Vac
(max. 1.2 kQ)) voltagedd5 Vde

OFF level Contact open Min. QFF Max. OFF voltage: 30 Vac
(min. 20 kQ) voltages5 Vdc

ON delay time Otol5ms ° 25 ms or less + user setting

OFF delay time Otol5ms ° 30 ms or less + user setting

Input signal display

LED display far allipoints#lit at ON, internal logic side

External connection

Terminal blogk (fixed), M3.5

Withstand voltage

1500 Vac, 4. minute (between internal and external circuits)

Internal circuit

LED

Internal circuit

24 Vdc
(AC power type only)

LED

Internal circuit

*y, dThe input current direction (source or sink) of the dry contact input can be selected by the
intefnal jumper plug. (Factory setting = current source) Refer to section 3.1.
[3 side: current flows from input terminal to (=) terminal (current source)
1 side: current flows from (+) terminal to input terminal (current sink)

*2% The jumper plug of the DC power supply type must be set to 1 side.
*3:  The input ON/OFF delay time of the DC input type can be changed by user. The setting range is
0 to 15 ms. (Default value = 10 ms) Refer to section 8.2.
*4. The input ON/OFF delay time of the AC input can be extended by user. The extension setting
range is 0 to 15 ms. (Default value = 10 ms) Resulting the default delay times are 35 ms (ON
delay) and 40 ms (OFF delay). Refer to section 8.2.
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2. Specificationé
e Input signal connections O

< DC input (AC power) type >

4
Current source
Current flow(l 1 1 1 1 1 1 1 (a:rrent
|olel el olel ol ol flow
L|®|o|2]a]6 6
IN[e[2]3]5]7] ] 7] ]
T1-16 T1-16
® |Vin|[21|23|25|27| [ouT (®|vin|21|23|25(27| |ouT
[€9]20]22[24] 263 K €9]20[22]24[26]c))|
Note) The factory setting is chrce.
< DC input (DC power) typ% < AC input type >
24 Vdc in 100 - 120 Vac input
100 - 120 Vac <m;1lol|l| oll oIl
Lidlo]2]a]s
5T7] ) N[C[2]3]5]7] [w)
T1-16 T1-16
NC|NC|21[23|25[27|  [ouT NC|C0)|21(23|25(|27| [ouT

7
¥ |co|20]22|24|26|c))| (€9|2022]24[26|CD)|
s Note) 24 Vdc service power output is not provided

E on the DC power supply type.
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e T1-16 output specifications

Iltem Specifications
Relay output Transistor output Triac output
(both DC input and (DC input type) (AC input type)
AC input types)
Output type Relay contact, Transistor output, Triac output
normally open current sink
Number of output points |6 points 2 points 2 peints
(6 points/common) (2 points/common) (2 points/common)
Rated load voltage 240 Vac/24 Vdc (max.) |24 Vdc 100 - 240 Vac
(50/60 Hz)
Range of load voltage |Max. 264 Vac/125Vdc |20.0 - 28.0 V. 24 - 264 Vac
(47 - 63 Hz)
Maximum load current |2 A/point (resistive), 0.5 A/point 1.0 A/point
4 A/lcommon (resistive) (resistive)
ON resistance 50 mQ or less < -
(initial value)
Voltage drop at ON — 5.V or less 1.5V orless
Leakage current at OFF |None 0%¢,mA’or less 1 mA or less
(at 100 Vac, 50 Hz),
2 mA or less
(at 240 Vac, 50 Hz)
Minimum load 5Vdc, 10 mA - 100mA (24 Vac),
(50 mW) 50mA (100 - 240 Vac)
ON delay time 10 ms grF less 0.1 ms orless 1 ms orless
OFF delay time 10 ms oriless 0.1 ms or less 1 ms + 1/2 cycle or

less

Input signal display

LEDJdisplay.for all points, lit at ON, internal logic side

External connection

Termipalblock (fixed), M3.5

Withstand voltage

1500Vac, 1 minute (be

tween internal and exter

nal circuits)

Internal circuit

LED
§ 550 22
5
E .
g .
I3 —0 27
= ©

LED

=0 Vin

A
Wi

j:: 21

Internal circuit

20

21

Internal circuit

*1: Theé switching life of the relay output is as follows.
20 million times or more (mechanical)
100 thousand times or more (electrical, at maximum rated voltage and current)
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2. Specificationé
e Output signal connections Q

< DC input type - 6 relays and 2 transistors >

.
(L1024 ]6] @
N[l t]3]5]7] (W) N
T1-16 @
|G|9 V|in|2|1|2|3|2|5|2|7 | ouT Note) 24t pr de(jicoenpt?mvgeljrgup;[g\llj\/teirs
(€0|20|22|24 |26 |C))

6 e
24 Vdc = 9 240 Vac/24 ag
+

N J L J \
Transistor _ 1 &outputs
outputs ;

(%)

ouT

9 240 Vac/24 Vdc (max.)

outputs
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242 T1-28

e T1-28 input specifications

ltem Specifications
DC input type A, input type
Input type DC input, AC input
current source/sink
Number of input points | 14 points (14 points/common) 14 pointsi(14 points/common)
Rated input voltage 24 Vdc, +10/-15 % 100 - 12@,Vae, +10/-15 %,
50/60.Hz
Rated input current 7 mA (at 24 Vdc) 7amA (@00 Vac)
Min. ON voltage 15 Vdc 80 Vae
Max. OFF voltage 5 Vdc 30\ac
ON delay time 0 to 15 ms (X00 - X07) 25 ms or less + user setting
10 ms or less (X08 - XOD) (X00 - X07)*
25 ms or less (X08 - X0OD)
OFF delay time 0 to 15 ms (X00 - X07)ps 30 ms or less + user setting
10 ms (X08 - X0D) (X00 - X07)
30 ms or less (X08 - X0D)
Input signal display LED display for all pointsili#at ON, internal logic side
External connection Removable terminal*block, M3.5
Withstand voltage 1500 Vac, 1 minuteY(between internal and external circuits)

Internal circuit
LED LED

0

: - .~
g 3 >
: o 8
o o
- © ©
D &—3— = c
—— '9 — ()]
QL
£ IS

©e ©s

*1: The input ON/OFF delay time of the leading 8 points of the DC input can be changed by user.
The sétting range is 0 to 15 ms. (Default value = 10 ms) Refer to section 8.2.

*2:  The input ON/OFF delay time of the leading 8 points of the AC input can be extended by user.
The'extension setting range is 0 to 15 ms. (Default value = 10 ms) Resulting the default delay
times ofithese points are 35 ms (ON delay) and 40 ms (OFF delay). Refer to section 8.2.
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e Input signal connections O

< DC input type >
24 Vdc input

v || T

-

24 Vdc <
service power ¢ |

vin|21|23[24|26 €2 28]

EREEIEE

Note) The 24 Vdc service power outpm
< AC input type > Q
\ 120 Vac input
7|9|B|D

. H‘ ‘
[3[5]
2|4|6]8]A IN

|®|NC|©|
\ T1-28
€o]21[23]24]26]E3[28]2A2C|E3]  [ouT

ovided on the DC power supply type.

LLLL

5
|

=

N |NC|NC| 0 |
€9|20]22]€p[25]27|€2]29]2B]2D]E3

L 4

S
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e T1-28 output specifications

Iltem Specifications
Relay output Transistor output Triac output
(both DC input and (DC input type) (AC input type)
AC input types)
Output type Relay contact, Transistor output, Triac autput
normally open current sink
Number of output points | 12 points 2 points 2 points
(1 x 2 pts/common, (2 points/common) (2¢4points/common)
1 x 4 pts/common,
1 x 6 pts/common)
Rated load voltage 240 Vac/24 Vdc (max.) |24 Vdc 100 - 240 Vac
(50/60 Hz)
Range of load voltage |Max. 264 Vac/125Vdc |20.0 - 280\ 24 - 264 Vac
(47 - 63 Hz)
Maximum load current |2 A/point (resistive), 0.5%A/pointi(resistive) | 1.0 A/point
4 A/lcommon (resistive)
ON resistance 50 mQ or less - -
(initial value)
Voltage drop at ON — W54V or less 1.5V or less
Leakage current at OFF |None 0.1 mA or less 1 mA or less
(at 100 Vac, 50Hz),
2 mA or less
(at 240 Vac, 50Hz)
Minimum load 5 Vdc,<10 mA - 100 mA (24 Vac),
(50 MmW) 50 mA (100 - 240 Vac)
ON delay time 10 ms orless 0.1 ms or less 1 ms or less
OFF delay time 10 ms o less 0.1 ms or less 1 ms + 1/2 cycle or
less
Output signal display LED display for all points, lit at ON, internal logic side
External connection Remgvable terminal block, M3.5
Withstand voltage 1500 Vac, 1 minute (between internal and external circuits)

Internal circuit

LED LED

- &) oo—0 22 - =0 \/in - 20
5 —o 23 5 %f 5

3 L——ocD 3] L 20 3]

S - S S 21
=L R El:: 21 5

£ —° 27 c £

g o2 || & g
C I C C
L — 2D ||| L

—o(C3

*14 The switching life of the relay output is as follows.
20 million times or more (mechanical)
100 thousand times or more (electrical, at maximum rated voltage and current)
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e Output signal connections O

<DC input type - 12 relays and 2 transistors >

.
NEEENBEEEEE \O.)
NINc[®[o[2[4]6[8|A[C| [IN] @
T1-28
|Vin|21|23]24[26|c2|28 |2A[2C]c3)
co|20|22c[25(27]c2|29|2B]2D|c3)
24 Vdc = ® (;s) 240 Vac/24 Vdc (max.)
+

N

N J
Transistor J

outputs

1|23|24|26|€2)|28|2A]2C|€3| |ouT]

\ |20|22|¢D|25[27|€2|29|2B[2D|C3)|
0Vac

(T

100 - o ® ) 9 240 Vac/24 Vdc (max.)

L 4

s Triac _ 7
s outputs
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243 T1-40/T1-40S

e T1-40/T1-40S input specifications

ltem Specifications
DC input type A, input type
Input type DC input, AC input
current source/sink
Number of input points | 24 points (24 points/common) 24 points(24 points/common)
Rated input voltage 24 Vdc, +10/-15 % 100 - 120, Vage, +10/-15 %,
50/60.Hz
Rated input current 7 mA (at 24 Vdc) 7amA (ats100 Vac)
Min. ON voltage 15 Vdc 80 Vae
Max. OFF voltage 5 Vdc 30w\/ac
ON delay time 0 to 15 ms (X00 - X07) 25 ms or less + user setting
10 ms (X08 - X17) (X00 - X07)
25 ms or less (X08 - X17)
OFF delay time 0 to 15 ms (X00 - X07)ps 30 ms or less + user setting
10 ms (X08 - X17) (X00 - X07)
30 ms or less (X08 - X17)
Input signal display LED display for all pointsili#at ON, internal logic side
External connection Removable terminal*block, M3.5
Withstand voltage 1500 Vac, 1 minuted(between internal and external circuits)
Internal circuit
LED LED
0
- 5 5
17 o Sr+—— g g
— i) — 2
£ £
©o—r ©e

*1: The input ON/OFF delay time of the leading 8 points of the DC input can be changed by user.
The sétting range is 0 to 15 ms. (Default value = 10 ms) Refer to section 8.2.

*2:  The input ON/OFF delay time of the leading 8 points of the AC input can be extended by user.
The'extension setting range is 0 to 15 ms. (Default value = 10 ms) Resulting the default delay
times ofithese points are 35 ms (ON delay) and 40 ms (OFF delay). Refer to section 8.2.
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e Input signal connections O

< DC input type >

24 Vdc input ¢
%l%l%l%l%l%l%l%l%l%l £|l|£|l|l|l|l|l|l| @
24 Vdc :__
24 VVdc <
service power * |
L &|o|O]1]3 17
NINC|®|0]|2]|4 m

INC|NC|Vin| 20| 22|23 | 24}25{26 | 27|CD| 29 |2B|2C|2E]| |oUT]
INC|NC|NC|€0[21[22]23|2425|26 (27| 28] 2A|€2)[2D | 2F |

Note) The 24 Vdc service power outp%rovided on the DC power supply type.

. s(b,uummmﬁfriumuu

0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0|
c©®

GL@NC@lBS?QBDFlllSlSl?

NNCINC|O|2|4|6|8|A|C|E|10|12(14|16| | IN

\ T1-40
% |Nc|Nc||2o|22|23|24|25|26|27|@|29|2B|2C|2E| louT]|

|Nc|Nc|Nc||21|22|23|24|25|26|27|28|2A|@|2D|2F|
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e T1-40/T1-40S output specifications

normally open

current sink

Iltem Specifications
Relay output Transistor output Triac output
(both DC input and (DC input type) (AC input type)
AC input types)
Output type Relay contact, Transistor output, Triac autput

Number of output points | 14 points 2 points 2 points
(6 x isolated, (2 points/common) (24points/common)
2 x 4 pts/common)
Rated load voltage 240 Vac/24 Vdc (max.) |24 Vdc 100 - 240 Vac
(50/60 Hz)
Range of load voltage | Max. 264 Vac/125Vdc |20.0 - 28.0 V/ 24 - 264 Vac
(47 - 63 Hz)
Maximum load current |2 A/point (resistive), 0.5A/point (resistive) |1.0 A/point
2 Alcommon (resistive)
ON resistance 50 mQ or less — -
(initial value)
Voltage drop at ON — 1.5/ or less 1.5V or less
Leakage current at OFF | None OxlgmA or less 1 mA orless
(at 100 Vac, 50Hz)
2 mA or less
(at 240 Vac, 50Hz)
Minimum load 5Vdc, LO0mA - 100 mA (24 Vac),
(50 mW) 50 mA (100 - 240 Vac)
ON delay time 10 m$yor less 0.1 ms or less 1 ms orless
OFF delay time 10 ms orless 0.1 msorless 1 ms + 1/2 cycle or

less

Input signal display

LED display for all points, lit at ON, internal logic side

External connection

Removable terminal block, M3.5

Withstand voltage

1500 Vac, 1 minute (between internal and external circuits)

Internal circuit

LED

O35
] 27

Internal circuit

—o 2B
°CD
50 2C
—o JF

_©@

LED

r—+0 Vin
—o0 20
j::n

Internal circuit

20

21

Internal circuit

*1: The switching life of the relay output is as follows.
20 million times or more (mechanical)
100 thousand times or more (electrical, at maximum rated voltage and current)
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e Output signal connections O

< DC input type - 14 relays and 2 transistors > .

|L|@|@|@|1|3|5|7|9|B|D|F|11|13|15|1
|N|NC|@|0|2|4|6|8|A|C|E|1o|12|14|16

T1-40

INC|NC|vin|20(22]23]24 25| 26| 27|c)] 29|28
INCINC|NC|€0) 21[22|23 |24 25|26 27| 28| 2A{C2) 28

24 Vde | - S Gﬂ@ @

N N

Transistor J

outputs Q
< AC input type - 14 relaysN cs >

L [&[NC 5|7|9|B|D|F|1113]15]17
N[NGNCj\o |2 |4 |6 |8 |A|C|E [10]12]14]16] [ IN]

240 Vac/
24 Vdc (max.)

Relay outputs

K T1-40
5@% 20[22[23[24]25]26]27|cd[29]2B[2C]2E] [ouT

C@ 21|22|23|24|25|26(27|28 2A@2D2F
)

®40 vac © | |66 e]es]@|es|es] | | [e 240 Vac/

24 Vdc (max.)

Triac __ 1 { Relay outputs
outputs
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3. I/O Application Precautions d

3.1 Application precautions for input signals

& WARNING Configure emergency stop and safety interlocking circuits outside the
T1/T1S. Otherwise, malfunction of the T1/T1S can cause injury’or, serious
accidents.

(1) Current source / sink selection on the T1-16 dry contact input
The input current flow direction (source or sink) of the T1-16 dry‘eentact input can be
selected by setting the jumper plug on the T1-16 printed circtit,board as shown below.
The factory setting is current source. Refer to section 2.4 4 for, specifications and signal
connections.

& CAUTION

(1) Turn off power before
opening the cover.

(2) Take care not to touch
any electrical parts on
the board. Static
electricity can cause
damage.

(3) Use a pair of tweezers
to change the jumper
plug setting.

The tool for opening the
cover is attached on the
back of the T1-16.

Remove the tool from the
unit.

Jumper plug

1 side:
Sink

3 side:
Source

Put thé tooléon the side of
the unit se thauthe marks
< on the tool'and the unit
are aligned.

Rush the tool to unhook
the,cover. Then remove
the“cover.

EEEEREE
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3. I/O Application Precautionsé

(2) Minimum ON/OFF time of the input signal Q
The following conditions guarantee correct reading of the ON/OFF state of the inpu

signal:
Input ON time: ON delay time + the time for one scan L4
Input OFF time: OFF delay time + the time for one scan

The ON and OFF times of the input signals must be longer than th\%ls.

(3) Increasing the contact current
The reliability of some contacts cannot be guaranteed by the s e'f' put current. In
t

this case, install an external bleeder resistor to increase the co urrent.

Bleeder resistor
—»—O O

input
circuit

Note) The above solution cannot be appl'Q T1-16 dry contact input.

(4) Connecting transistor output device

An example of connecting a transi 0 @ device to T1/T1S’s input circuit is shown
below.
e For NPN open collector \
T1
input input
circuit circuit
T1-16 dry contact input T1-28, T1-40 and T1-40S DC input
nt source)
n collector

T1
input
circuit

T1
input
circuit

....................

T1-16 dry contact input T1-28, T1-40 and T1-40S DC input
(current sink)
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3. I/O Application Precautions

=

()

(6)

Countermeasures against leakage current

When a switch with an LED or an AC output sensor is used, the input sometimes cannot
recognize that the switch is off due to the current leakage. In this case, install a bleeder
resistor to reduce input impedance.

LED Bleeder resistor Bleéder resistor
O O L 3 <‘¢
% T1 AC | T1
R input ‘output | R input
; circuit ;sensoré AN circuit
3| i i N
V 1 ______________ ! V

DC input type AC input type

Select a bleeder resistor according to the followingeriteria:

(&) The voltage between the input terminals,must'be fower than the OFF voltage
when the sensor is switched off.

(b) The current must be within the allowableg range when the sensor is switched on.

(c) Calculate the wattage of the bleeder résistordy multiplying the current when the

sensor is switched on times three.

Note) The above solution cannolge applied to the T1-16 dry contact input.

Countermeasures against inducedécurrent

With ac input signals, if the externaleable is long or if a multi-core cable is used, an
induced current can flow fropmthe eharged wire to the open wire, in proportion to the
capacities of the cables. In this case, sometimes the voltage reaches the level of the ON
input even though the cenatactis’open, causing the input to malfunction for no apparent
reason.

The usual practice when this’happens is to reduce input impedance. Install a resistor or a
resistor and capacitor between the input and common terminals, or use shielded cables.
Such precautions,are“necessary when dealing with a large number of ac input signals.

=5 L)
N 3
G ST T T1
W T input
5 o REGICNC TN circuit
R\

o _—T 9l
< C

pen contact
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3. I/O Application Precautionsd

3.2 Application precautions for output signals

& WARNING Configure emergency stop and safety interlocking circuits outside the T1/T1S.
Otherwise, malfunction of the T1/T1S can cause injury or sefious,accidents

& CAUTION

1. Turn on power to the T1/T1S before turning on power tothe loads. Failure

to do so may cause unexpected behavior of the loads:

2. Configure the external circuit so that the external®24 Vdc power required
for the transistor output circuits and power t@ theyoads are switched on/off
simultaneously. Also, turn off power to the loads before turning off power to
the T1/T1S.

3. Install fuses appropriate to the load eurkent’in the external circuits for the
outputs. Failure to do so can cause fire in“case of load over-current.

(1) 2 points of solid-state output
The leading 2 points of output (Y020 and ¥021) are solid-state outputs, transistors on the
DC input types and triacs on the AG,input types.
These solid-state outputs are stited/for frequent switching applications.
Note that the specifications of theysolid-state outputs and other outputs (relays) are
different.

(2) Switching life of output relays
Expected relay life is more’tham100,000 electrical cycles at rated maximum voltage and
current, and more than 20 million mechanical cycles. The expected contact life (electrical
cycles) is shown ontheytable below.

Load voltagey, Lead |Expected life Load voltage| Load | Expected life
current | (thousand) current | (thousand)
AC |110 Vag, 2A 340 DC |24 Vdc, 2A 280
load [COS¢ms,1 1A 720 load [L/R=0ms 1A 600
05A 1,600 05A 1,300

240 Vaey 2A 150 24 Vdc, 2A 60
COSp,= 0.7 1A 320 LIR=15ms 1A 150
05A 700 05A 350
220 Vac, 2A 220 48 Vdc, 1A 200
COosSp=1 1A 500 L/R=0ms 0.5A 420
05A 1,100 48 Vdc, 05A 130
220 Vac, 2A 100 LIR=15ms | 0.2A 420
COS$=0.7 1A 210 110 Vdc, 05A 200
05A 460 L/IR=0ms 0.2A 550
110 Vdc, 0.2A 150
LIR=15ms | 0.1A 350
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3. I/O Application Precautions 6

(3) Over-current protection Q
The output circuit of the T1/T1S does not contain protective fuses. Fuses rated for
output should be provided by the user.

2 4
T1 L_Load | \%
output |_Load |
circuit

= T
Fuse appropriate to
the common current Q

t, er high energy transient
o'prevent the problems caused by

ctive load.

(4) Output surge protection
Where an inductive load is connected to the out
voltage will be generated when the relay turns O
this surge, install a surge absorber in parallelto th

T1
output
circuit

Surge absorber: \
e Flywheel diode (for DC @
™

Inverse wjth tage: At least three times that of the power supply
Forward curgentiyLarger than the load current

&

¢ Varistor (for AC joutput)

%

e veltage rating is 1.2 times the maximum (peak) voltage of the power supply

S

ubber (for DC or AC output)

- 1—

R: 0.5to 1 Q per volt coil voltage
C: 0.5to 1 uF per ampere of coil current (non-polarity capacitor)

1
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Section 4 Q

Installation an@]

4.2 Insts
0

4.3 W ohierminals, 71
4.4 Ming, 76
er supply wiring, 78
iring, 80
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4. Installation and Wiring

4.1 Environmental conditions

Excess temperature, humidity, vibration, shocks, or dusty and corrosivefgas
environment can cause electrical shock, fire or malfunction.

Install and use the T1/T1S and related equipment in the enviremment
described in this section.

& CAUTION

Do not install the T1/T1S in the following locations:

Where the ambient temperature drops below 0 °C or @xceeds 55 °C.
Where the relative humidity drops below 20 % or exceeds*90 %.
Where there is condensation due to sudden temperature changes.
In locations subject to vibration that exceeds tolerance.

In locations subject to shock that exceedsitelerance.

Where there are corrosive or flammable,gases.

In locations subject to dust, machining debuis or'other particles.

In locations exposed to direct sunlight.

Observe the following precautiops when'installing enclosures in which the T1/T1S will be
installed:

¢ Provide the maximum possibleéidistance from high-voltage or high-power panels. This
distance must be at least 200ymm.

¢ |If installing the enclosuges(in the vicinity of high-frequency equipment, be sure to
correctly ground the enclosures.

e When sharing the €hannel base with other panels, check for leakage current from the
other panels or gquipment.
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4. Installation and Wiring

4.2 Installing the unit

1. Improper installation directions or insufficient installation can cause fire
or the units to drop. Install the T1/T1S and related equipment in
accordance with the instructions described in this sectign.

& CAUTION

2. Turn off power before installing or removing any units{ medules, racks
or terminal blocks. Failure to do so can cause electrical'shock or
damage to the T1/T1S and related equipment.

3. Entering wire scraps or other foreign debris intoyto the T1/T1S and
related equipment can cause fire or malfunction. Pay attention to prevent
entering them into the T1 and related equipment,during installation and
wiring.

VNXEW The T1/T1S basic unit and the éxpansion unit come equipped with a bracket at

the rear for mounting on a 35 mm BIN rail. However, no DIN rail bracket is
provided on the expansion rack:

Installation precautions:

e Because the T1/T1S is naot,dust-proof, install it in a dust-proof enclosure.

¢ Do not install the unit directly’above equipment that generates a large amount of heat,
such as a heater, transfofmer, or large-capacity resistor.

¢ Do not install the unit withiff 200 mm of a high-voltage or high-power cables.

e Allow at least 70 mmfon all*Sides of the unit for ventilation.

e For safely during’maintenance and operation, install the unit as far as possible from
high-voltage or pewegequipment. Alternatively, keep the unit separate using a metal
plate or similapseparator.

o If a high-fregUency equipment is installed in the enclosure together with the T1/T1S,
special attention, IS required for grounding. See section 4.4.

e Be sure to install the unit vertically with keeping the power terminals upside. Do not
install theunit horizontally or upside-down for safety reason.

o USeM4ssize screws to mount the T1/T1S.

(Recommended torque: 1.47 N-m = 15 kgf-cm)

Upward &
| :
........................ Mount the T1 on a vertical panel.
s 13 womo H All other mounting positions are not
acceptable.
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Dimensions for screw mounting:

e T1-16

4. Installation and Wiring

149 mm
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0 T1/T1S User’'s Manual



6F3B0250

4. Installation and Wiringd

4.3 Wiring terminals

1. Turn off power before wiring to minimize the risk of electrical shock.
/\ cauTION P 9
2. Exposed conductive parts of wire can cause electricalghock#Use
crimp-style terminals with insulating sheath or insulating tape#@ cover
the conductive parts. Also close the terminal covers sécurelyron the
terminal blocks when wiring has been completed.

3. Turn off power before removing or replacing units, modules, terminal
blocks or wires. Failure to do so can cause eleetrical'shock or damage
to the T1/T1S and related equipment.

The terminal arrangement of each T1 Seriesgmodehare»shown below.
The terminal screw size is M3.5. Use crimp-style, terminals of 7 mm width or less useable
for M3.5.

The terminal blocks of the T1-16 are not.removable (fixed). On the other hand, the

terminal blocks of the T1-28, T1-40 and T2#40S are removable. However, be sure to turn
off power before removing or replaeing the /terminal blocks.

V“KE » For input and output Signal connections, refer to sections 2.4 and 3.

e T1-16
T1-MDR16#77AC¥0wer supply, Dry contact input type

lL1©l0]2]4]6]
Nof1]3]5]7] [w]

T1-16
® |Vin|21|23|25|27| |ouUT
20(22(24(26|C)
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T1-MAR16 ... AC power supply, AC input type O

[L©]o]2]4]6] .

INJ©[1]3[5]7] [w]

T1-16

INC|Co|21[23]25[27| |ouT

%
|
Q
“

T1-MDR16D ... DC power supply, DC input type

[+[©o]2]4]6]
O ]3]5]7] [

T1-16

INC|vin|21]23]25]27
(€0|20(22|24|26

NOTE NC stands for ” \ct". Do not use the NC terminals for wire relaying or

VAV branching.

&
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4. Installation and Wiring@
o T1-28 O

T1-MDR28 ... AC power supply, DC input type

[L®lojo]1]3]5]7|9]B|D]
NINCI®|0|2|4|6|8|A|C

L 4

] \@
T1-28 @
Vin|21|23|24|26|€)| 28 2A[2C|€3]  [ouT
€0)|20(22|c1{25]27|€2|29|2B[2D|C3)

T1-MAR28 ... AC power supply, AC input typ

LI&INCIO|1(3[5]7]9

N|NCINC|O |2 |4|6|8

8

21|23(24(26 C|€3| |ouT
€9|20|22|c)|2 292B[2D|E3)

T1-MDR28D ... DC pow@y, DC input type

NE 3[s[7]9[B]D
cNefo2T4]6]8[AlC] [i]

T1-28

1|23|24|26|€2|28]2A]2C|c3| louT
\ 20(22|CD|25|27|€2)|29 |2B|2D|C3

NOT NC stands for "no connect”. Do not use the NC terminals for wire relaying or

mv branching.
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o T1-40 O

T1-MDRA40 ... AC power supply, DC input type

*
Lidlolo|1]3]5]|7]9]|B|D|F]|11|13]15]17
INNc|®@]o|2]4a]6|8|A[C|E|10/12]14]2
T1-40
NC|NC|Vin|20|22|23|24 25|26 |27 |CD| 29
NC|NC|NC|C0)|21|22|23|24|25|26|27|28|2
T1-MAR4O0 ... AC power supply, AC input typ (b
L|&NcJo]1]3]5]7] 11[13]15|17|
IN|NC|Nclo[2]4]6 |8 10|12[14]16] N
T1-40
NCINC|C0|20|22 6(27|C)|29|2B[2C|2E| |OUT
INC]NC]NC]E) 2 5|26(27|28[2A|€2|2D|2F |
T1-MDR40D ... DC pow \ DC input type
+ |5|7|9|B|D|F|[11|13]15]17|
- 2|4]|6|8|A|C|E|10|12|14[16] [ IN]]
T1-40
Vin|20|22|23|24|25(26|27|€D|29|2B|2C|2E| [ouT]
INC|C0|21|22]23[24]25|26|27|28|2A|€2|2D|2F |
NA EC stﬂ_nds for "no connect”. Do not use the NC terminals for wire relaying or
rancning.
¢
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e T1-40S O

T1-MDRA40S ... AC power supply, DC input type

|L|@|@|@|1|3|5|7|9|B|D|F|11|13|15|17
|N|NC|@|0|2|4|6|8|A|C|E|1o|12|14|1

R®| D@|Vin| 20|22|23|24 (25|26 |27 |CD)| 29
RXA| TXA| sG |C0)| 21 [22 23|24 |25 | 26|27 |28 |2

T1-MARA40S ... AC power supply, AC input ty, (b

LdNc[©]1]3]5]7 11[13[15]17
NINCINC[o 2468 10[12[14[16] [N ]
T1-40S

|pe|pe|€9| 20|22 6/27|€3|29/2B|2C|2E| ouT]

T1-MDR40SD ... DC po Ny, DC input type

|5|7|9|B|D|F|[11|13]15]17|
2[4]6|8]A[C]|E|10[12]14]16] [N

T1-40S

Vin 2o|22|23|24|25|26|27|@|29|2B 2c|2E| louT]
|se|@|21|22|23|24|25|26|27|28|2A|@|2D|2F|

0N

N (1) NC stands for "no connect”. Do not use the NC terminals for wire relaying
A or branching.
L 4 (2) For the connections of the RS-485 communication port (left end 5

terminals of the lower terminal block), refer to the separate manual
“T1/T1S User’'s Manual - Communication Function -.
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4. Installation and Wiring d

The applicable wire size is 0.3 mm’ (22 AWG) to 1.25 mm’ (16 AWG). The table below
shows the recommended wire size.

Type of signal Recommended wire size
Power 1.25 mm° (16 AWG)
Grounding 1.25 mm® (16 AWG)
/0 signals 0.3 mm” (22 AWG) to 0.75 mm" (18 AWG)

4.4 Grounding

& CAUTION 1. Turn off power before wiring to minimize therisk of electrical shock.

2. Operation without grounding may causetelectrical shock or malfunction.
Connect the ground terminal on the T1/41S"0 the system ground.

The optimum method for grounding eleetronig,equipment is to ground it separately from
other high-power systems, and to ground mere than one units of electronic equipment
with a single-point ground.

Although the T1/T1S has noise immunity to be used in industrial operating conditions,
grounding is important for safety and reliability.

Check the grounding againstthe following criteria.

1. The T1/T1S must notbecame a path for a ground current. A high-frequency current is
particularly harmful.

2. Equalize theygrotipd potentials when the expansion rack or unit is connected. Ground
the T1/T1S anchthe ‘expansion rack or unit at a single point.

3. Do not connect the ground of the T1/T1S to that of high-power systems.

4. Do not useta ground that has an unstable impedance, such as painted screws, or
groundfsubject to vibration.

The gfounding marked terminal (see below) is provided on the T1/T1S basic unit and the
expansion unit for grounding purpose.

S
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4. Installation and Wiring@

In case of the expansion rack is connected to the T1/T1S, the rack mounting scr@
used for this purpose.

Expansion rack

T \}(}‘0
Q

[ ==

Mounting panel

rack/unit with th

e 100Q or Ies%

e grounding bus bar.
is required.
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4. Installation and Wiring d

4.5 Power supply wiring

& CAUTION 1. Turn off power before wiring to minimize the risk of electrical shock.

2. Applying excess power voltage to the T1/T1S can cause,expl@sion or fire.
Apply power of the specified ratings described below.

Wire the power source to the T1/T1S power supply terminalse

Insulation
transformer

O O i
Power source T ><>< ><>< 52 ><><

Line filter

Tl
e Power conditions:

ACgpowersupply type DC power supply type
Rated voltage 100 to 240 Vac, +10/-15 % | 24 Vdc, +20/-15 %
Frequency 50/60Hz, +5 % -
Power consumption, 80 VA or less (T1-16/T1-28) | 12 W or less (T1-16/T1-28)

38 VA or less (T1-40) 18 W or less (T1-40)

45 VA or less (T1-40S) 18 W or less (T1-40S)
Retentive power Continuous operation for less than 10 ms
interruption

e 1.25 mm’(16 AWG) twisted-pair cable should be used for the power cable.
o Theypower cable should be separated from other cables.
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4. Installation and Wiring@

Connections of the power supply terminals are shown below. Q

e AC power supply type

100 to 240 Vac XX \g

o DC power supply type

24vde | XX

=

Grgunding

L 4

Nk
4
x$
o
AN
&
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4. Installation and Wiring

4.6 1/0O wiring
1. Turn off power before wiring to minimize the risk of electrical shock.
/\ cauTION P 9

2. Exposed conductive parts of wire can cause electricalghock#Use
crimp-style terminals with insulating sheath or insulating tape te’cover the
conductive parts. Also close the terminal covers securelyyonthe terminal
blocks when wiring has been completed.

3. Turn off power before removing or replacing units, modules, terminal
blocks or wires. Failure to do so can cause eleetsical'shock or damage to
the T1/T1S and related equipment.

e Refer to sections 2.4 and 3 for instructions‘en hew to properly wire the 1/0 terminals.
e 0.75mm’ (18 AWG) to 0.3 mm? (22 AWG),wirés are recommended for 1/O signals.
e Separate the I/O signal cables from high-power cables by at least 200 mm.

¢ If expansion rack or unit is used, separatethe expansion cable from the power and I/O

signal cables by or unit at least 50 mm.

e Itis recommended to separaté the input'signal cables from output signal cables.

T1

—

InputSignal
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5. Operating System Overview

5.1 Operation modes

The T1/T1S has three basic operation modes, the RUN mode, the HALT mode and the
ERROR mode. The T1/T1S also has the HOLD and RUN-F modes mainly for system

checking.

RUN:

HALT:

ERROR:

HOLD:

RUN-F:

The RUN mode is a hormal control-operation mode.

In this mode, the T1/T1S reads external signals, executes the user program
stored in the RAM, and outputs signals to the external devices according to the
user program. It is in the RUN mode that the T1/T1Syperforms scans the user
program logic, which is the basic operation of a/PLE,

In case of the T1S, program changes and EEPROM write are possible while
the T1S is in the RUN mode. Refer to section’6,9.

On the other hand, in case of the standard®I'1; program changes and
EEPROM write are not possible in the RUN mede.

The HALT mode is a programming ‘modes

In this mode, user program executien iststopped and all outputs are switched
off.

Program loading into the T1/T1S"s,possible only in the HALT mode.

For the standard T1, program ¢hanges and EEPROM write are possible only
when the T1 is in the HART mode.

The ERROR modeyis axshut-down mode as a result of self-diagnosis.

The T1/T1S enters the, ERROR mode if internal trouble is detected by self-
diagnosis. In thisgnade, program execution is stopped and all outputs are
switched off. Thelcause of the shut-down can be confirmed by connecting the
programminggool.

To exit from the ERROR mode, execute the Error Reset command from the
programmingytool, or cycle power off and then on again.

The HOLD mode is provided mainly for checking the external 1/O signals.
In this'mode, user program execution is stopped, with input and output
updating’is executed. It is therefore possible to suspend program execution
while holding the output state. Moreover, a desired output state can be
estaplished by setting any data by using the programming tool.

The RUN-F mode is a forced RUN mode provided for program checking.
This mode is effective when using the expansion 1/Os.

Deferent from the normal RUN mode, the RUN-F mode allows operation even
if the registered option cards, expansion unit and/or I/O modules are not
actually mounted.
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5. Operating System Overview

The operation modes are switched by the mode control switch provided on the TIAT1S
and the mode control commands issued from the programming tool.

The mode transition conditions are shown below.

(Power ON)

RUN ©

— HALT

Mode control switchfis'in R{RUN) side.
Mode control switchiis in"H (HALT) side.

Mode control switchuis turned to H (HALT) side, or HALT command is issued from
the programmingytool.

Mode contrel switeh is turned to R (RUN) side, or RUN command is issued from
the programmihg tool.

Force RUNY(RUN-F) command is issued from the programming tool.
HOLD command is issued from the programming tool.

HOLB, Cancel command is issued from the programming tool.

Error Reset command is issued from the programming tool.

- —#(dotted line) Error is detected by self-diagnosis.

2090 © 6000

WNZEW The commands from the programming tool are available when the mode

control switch is in R (RUN) side.
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5.2 About the built-in EEPROM

The T1/T1S is equipped with a built-in EEPROM and a RAM as standard features.

The user program is stored in the EEPROM so that the user program can be maintained

without the need of a battery. A part of the Data register can also be stered.in the

EEPROM.

The table below shows the contents stored in the built-in EEPROM.

T1

T1S

User program

Entire program (2 k steps) and
System information

Entire programi(8 k steps) and
System infogmation

User data Leading 512 words of Data User specified number of Data
register (fixed). registemstarting with address
D0000 - D0511 0. Mtisset’by SWH55S.
DO0A0 £ Dnnnn
(Up.10"2048 words)
Other data - SW36 - SW38:

Programmer port settings
SW55:

Number of Data register to

be saved in the EEPROM
SW56 - SW57:

RS-485 port settings

The user program and the data‘stored in the EEPROM is transferred to the RAM when
power is turned on. Subsequentyprogram execution is done based on the RAM contents.
Program editing is also performed on the RAM contents.

Therefore, if the pragram,is modified, it is necessary to issue the EEPROM Write

command fromythe programming tool. Otherwise, the modified program is over-
written by originaNEEPROM contents when the power is turned off and on again.
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O

EEPROM RAM
.................................................. 2

User program User pro n%

(2 k steps) ©) (2 k steps

and System info —_— and Sys@
——
____________ ® R — — e —— —
Data register Data register
(512 words) Q D0511)
a register

12 to D1023)
and
other registers

<T1S > K

EEPROM RAM

User program User program

(8 k steps) \ (8 k steps)
and System info ‘ a ©) and System info

Data register

(D0O000 to Dnnnn,
user setting)

The rest of Data
register and
other registers

@® When power is turned on (it is called initial load) or EEPROM Read command is
@ issued from the programming tool. The EEPROM Read is possible only in the HALT
mode.

@ When EEPROM Write command is issued from the programming tool. It is possible
only in the HALT mode (T1), or in other than the ERROR mode (T1S).
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In case of the T1S, Special register SW55 is used to specify the number of Data registers
to be stored in the EEPROM. The allowable setting value is O to 2048.

The table below shows the correspondence between the SW55 value and Data registers
saved in the EEPROM.

SW55 setting | Range of Data registers saved in Remarks
value EEPROM
0 None
1 DO0000 only
2 D0000 to DO001
3 D0000 to DO002
2047 D0000 to D2046
2048 D0000 to D2027 Default value
Others D0000 to D2027 Regarded as 2048

When the EEPROM Write command is execdtédsthe, T1S checks the value of SW55 and
saves the Data registers into the EEPROMdepending on the SW55 value. The value of
SW55 itself is also saved in the EEPROM,

At the initial load or the EEPROM Read command is executed, the T1S checks the value
for SW55 in the EEPROM and transfegsithe corresponding number of data to the Data
registers of the RAM.

NOTE e " . .
WAV (1) The EEPROM has the life limit for writing. It is 100,000 times. Pay

attention not'torexceed the limit. If the number of execution of EEPROM
Write command exceeds 100,000 times, EEPROM alarm flag (S007)
comes ON.

(2) Inthe T2S, if the EEPROM Write command is executed in RUN mode,
onlystheyuser program is written into the EEPROM.

(3) yIhe'data in the EEPROM (D0000 to DO511 or DO0O0O0 to D2047) can also
bexread or written by using the program instruction (FUN236 XFER
instruction).

(4),The SW55 setting is available only for the T1S.
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O

The flowchart below shows the basic internal operations performed by the T1/T1S from
the time power is turned on through program execution. As the diagram shows, *

executing a program consists of continuous scanning operations. One

starting with the self-diagnosis and ending with the completion of

Scan

,, S

Initial load

Hardware check Q

\
Register/device
initialization \

=V
Self-diagnosis%&

HALT mode

At the first
scan

At the first
scan

Timer update

v

User program
execution

A

A

Peripheral
support

is a cycle
p&l upport.
Power ON %

Power-up
initialization
(approx. 1 s)

Scan cycle
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Hardware check:

Performs checking and initialization of the system ROM, the system RAM and the

peripheral LSls.

Initial load:

Transfers the user program and user data from the EEPROM to theaRAM. (Refer to

section 5.2)

Register/device initialization:
Initializes registers and devices as shown below.

Register/device

Initialization

External input (X/XW)

Forced inputs are retained. Others are cleared to O.

External output (Y/YW)

Forced coil devices are retaihed. Others are cleared to O.

Auxiliary device/register
(R/IRW)

User specified retentive registers and forced coil devices
are retained. Others areteleared to 0.

Special device/register
(SISW)

Special setting datasare,retained. Others are cleared to 0.

Timer device/register
(T./T)

User specifiediretentive registers are retained. Others are
cleared to 0.

Counter device/register
(C./IC)

User spegified retentive registers are retained. Others are
cleared to Q'

Data register (D)

User specified retentive registers are retained. Others are
cleared to O.

Index register (I, J, K)

Cleared,to 0.

NOTE

A/

(1) When the data stored in the EEPROM (Data registers) are used, these
registers shauld be specified as retentive. Otherwise, these data are
transferred.from EEPROM to RAM, but then cleared to 0 at the
initialization.

Jhe'data in the retentive registers are stored in RAM and backed up by
built-ip capacitor. The back-up period is 6 hours or more at 25 °C (T1), or
168 hours or more at 25 °C (T1S).

JLhe T1/T1S checks the validity of the retentive data at the power-up
initialization, and if they are not valid, sets the special device (SO0F) to ON.
Therefore, it is recommended to check the status of SOOF in the user
program and to initialize the retentive registers if SOOF is ON.

The retentive registers can be set by the programming tool for RW, T, C
and D registers. The registers from address 0 to the designated address
for each type are set as retentive registers. Refer to the separate manual
for the programming tool for setting the retentive registers.

The input force and the forced coil are functions for program debugging.
For details, refer to section 6.7.

(2)

(3)

(4)
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Self-diagnosis:

Checks the proper operation of the T1/T1S itself. If an error has detected and cannot be
recovered by re-tries, the T1/T1S moves into ERROR mode. For the self-diagnosis
items, refer to section 10.2.

Mode control:

Checks the mode control switch status and the mode control request cammands from
the programming tool.

The scan mode - floating scan or fixed-time scan — is also controlled hear.

NOTE

The floating scan:
;;A;; When one scan is finished, immediately startSithe next scan. The scan time is
shortest, but may vary depending on the prégram execution status.

Scan time Scan time Scan time |

- - — i i e = = =

The fixed-time scan:

The scan operation is started/very user-specified time. The time setting range
is 10 to 200 ms (10 msanits). If an actual scan needs longer time than the
setting time, it works asghe floating scan.

Scan time (50uns fixed) Scan time (50 ms fixed)
|

- =— = (idling) e (idling) |= = = = ==

Program check:
At the beginning'ofithe'RUN mode, the user program is compiled and its validity is
checked.

I/O update:

Readsytheéxternal input signals into the external input devices/registers (X/XW), and
sends theydata of the external output devices/registers (Y/YW) to the external output
gircuits. Then the outputs (relays, etc.) changes the states and latches until the next I/O
update timing.

The states of the forced input devices are not updated by this operation.

Timer update:

Updates the timer registers which are activated in the user program, and the timing
devices (S040 to S047).
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User program execution:

Executes the programmed instructions from the beginning to the END instruction.

This is the essential function of the T1/T1S.

In this section, only the main program execution is mentioned. For other progranﬂypes,
such as timer interrupt, etc., refer to section 6.5.

Peripheral support:

Supports the communications with the programming tool or an e
connected by the computer link function. The time for this operati
approx. 2 ms in the floating scan mode, and within allowable idli
scan mode.

In case of the T1S, if the special relay S158 is set to ON@npheral support priority

mited within
e in the fixed-time

mode is selected. In the peripheral support priority mode,the peripheral support time is
not limited. As the result, the communication responm oved although the scan

time becomes long at the time. @

1))
R
. (Sb
&

O
&

L 4
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6.1 Devices and registers O

The T1/T1S program consists of bit-based instructions that handle ON/OFF information,
such as contact and coil instructions, and register-based (16-bit) instructions, suéh as
those for data transfer and arithmetic operations.

Devices are used to store the ON/OFF information of contacts and&n registers

are used to store 16-bit data.

Devices are divided into six types: @
External input devices 0
External output devices

Auxiliary relay devices

Special devices (b

. Timer devices
. Counter devices
Registers are divided into eight types: \

O-d0nxom<X

XW  External input registers K
YW  External output registers

RW  Auxiliary relay registers

SW  Special registers

T Timer registers

C Counter registers

D Data registers \
I, J, K Index registers @

Device and register numbers

X devices share t %memory area as XW registers. Device X014, for example,
represents the bit in the XWOL1 register.

O Bit position / Number
M (LSB)

DCBAO9 8760543210
HEEREEEE

/L X014

Thus, "X014 is ON" means that bit number 4 of XWO01 is 1.
Y,ﬁ, and S devices work in a similar manner.
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Addressing devices O

A device number of X, Y, R and S devices consists of a register number and bit position
as follows. L 4

X014

—~

Represents bit position 0 to F in the register. @

Decimal number representing the register containingithe corresponding
device.

— Represents the type of device. (X, Y, R, orQ

As for the timer (T.) and the counter (C.) device c@umber is expressed as
follows.

T

FR

Corresponding register num@imal number)
Represents the type of d v' .orC.)
Dot (.) isused to i asuwdevice.

Addressing registers \

A register number exce X registers is expressed as follows.
L 4

R%&lmber. (decimal number)

— Represents the type of register. (XW, YW, RW, SW, T, C or D)

The @ers (1, J and K) do not have the number.

@I,J,orK

L 4

XW 01

—
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Available address range

Device/register | Symbol T1 T1S
Number of | Address range | Number of | Address range
points points
External input X Total 512 | X000 - X31F Total 512%] X000~ X31F
device points points
External output Y Y020 - Y31F Y020 - Y31F
device
External input XW | Total 32 XWO00 - XW31 | Tetal 32, | XWO00 - XW31
register words words
External output YW YWO02 - YW31 YWO02 - YW31
register
Auxiliary relay R 1024 R0OO0O - R63F 4096 R0OO00 - R255F
device points points
Auxiliary relay RW |64 words |[RWOO - RW&3 | 256 words | RW00O -
register RW255
Special device S 1024 S000 -'S63F 1024 S000 - S63F
points points
Special register SW |64 words |[SWO0O - SW63 |64 words |SWO0O0 - SW63
Timer device T. 64 points# | K00™ T.63 256 points | T.000 - T.255
Timer register T 64 werds” 4 TQO - T63 256 words | TO0O - T255
Counter device C. 64¢points |'C.00 - C.63 256 points | C.000 - C.255
Counter register C 64words | CO0 - C63 256 words | C000 - C255
Data register D 1024 D0000 - D1023 | 4096 D0000 - D4095
werds words
Index register I 1'word | (no address) |1 word | (no address)
J Tword J (no address) | 1 word J (no address)
K 1 word K (no address) | 1 word K (no address)

NOTE

A/

(1) 2wordy= 16 bits
(2)y"The'available data range in each register is -32768 to 32767 (H8000 to

@)
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H7FFF) except for the timer and the counter registers.

The data range of the timer register is 0 to 32767. That of the counter
register is 0 to 65535.

Double-word (32 bits) data is available in two consecutive registers.
In this case, lower address register stores the lower 16 bits data.

(MSB)F -~ 0 F
| D0101 | | DO0100

0 (LSB)

Lower
16 bits

Upper
16 bits

In this manual, a double-word register is expressed by using ‘.
For example, D0101-D0100.
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External input devices (X)
These devices (X) indicate the ON/OFF states of external input signals through the input
circuits. External input devices can be used many times in a program.

External output devices (Y)
The external output devices (Y) store the ON/OFF signals that drive‘the ‘€Xxternal devices
through the output circuits. They can be used for coils in a program,

External input registers (XW)
These (XW) are 16-bit registers for storing values which are received from the input
circuits.

External output registers (YW)
These 16-bit registers (YW) are used for storing valués which are sent to the output
circuits.

Auxiliary relay devices and registers (R/RW)

The auxiliary relay devices (R) are used to steretintermediate results of sequences. The
auxiliary relay registers (RW) are used to sterestemporary results of function instructions.
The data in R/RW cannot be output directiyito the output circuits. It is necessary to move
the data to Y/YW.

It is possible to make these registers retentive so that they retain data in the event of a
power failure. See section 5.3.

Timer devices and registersy(T.fL)

The timer registers (T) are used for storing the elapsed time of timer instructions, the
on-delay (TON), off-delay (TOF)and single-shot (SS) timers.

0.01 s base timers and Q4 S base timers are provided.

Time base T1 T1S
0.01s T00O,to TO31 TOOO to TO63
0.1s T032 to TO63 T064 to T255

The timer devices (T.) works as the output of the timer instructions.
It is possiblesto'spéecify the T registers as retentive to retain their data in the event of a
power failurg. See section 5.3.
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Counter devices and registers (C./C)

The counter registers (C) are used for storing the count value of the counter (CNT) and
the up-down counter (U/D) instructions.

The counter devices (C.) works as the output of the counter instructions. *

It is possible to specify the C registers as retentive to retain their data i vent of a
power failure. See section 5.3.

Data registers (D)

Functionally the data registers (D) are the same as auxiliary rel ers (RW) except
that the D registers cannot be used as devices.

A part of the data registers are saved in the built-in EEPRO ixed data and
transferred into the RAM at the initial load. See section 5

Range of the data registers saved in the EEPROM:
T1 T1S

D0000 to DO511 User specified ran
starting with
(up to 2048

It is possible to specify the D registers as«eten to retain their data in the event of a

power failure. See section 5.3. @

Index registers (I, J, and K)

These index registers are use direct addressing for a register.

the following register expression, it designates

For example, if the value of '
D0100. For details, refer to 2.
I

DO000 . < ) 0100 if 1=100
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Special devices and registers (S/SW)
The special devices (S) and special registers (SW) are used for special purposes. See
list below.

Device/ Name Function
register

S000 0: Initialization4: HOLD mode

S001 T1/T1S operation mode 1. HALT mode 6: ERROR, mode

S002 2: RUN mode

S003 3: RUN-F mode

S004 CPU error (down) ON at error state (related4e SW01)

S005 I/O error (down) ON at error state (relatedyto SWO02)

S006 Program error (down) ON at error state (related t0'SW03)

S007 EEPROM alarm (alarm) ON when EEPROM,write,exceeds 100,000 times

S008 Fixed-time scan time-over |ON when actual scantime is longer than the setting time
(alarm) as fixed-timéiscan

S009 — Reserved

SO00A Clock/calendar error ON whenrelock/ealendar data is illegal (T1S only)
(alarm)

S00B = Reserved

S00C — Reserved

S00D TL-F10 error (alarm) ONpwhen, TOSLINE-F10 transmission error occurs

SO0E — Reserved

SO0F Retentive data invalid ON\when retentive data in RAM are invalid
(alarm)

WNZEV (1) These devicesyareiset by the T1/T1S operating system. These devices are

read only for yser

(2) Devicesgmarked as (down) are set in the ERROR mode. Therefore these
devices cannot be used in the user program.

(3) Devices marked as (alarm) are set in the normal operation mode. These
devices €an be used in the user program.
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Device/ Name Function
register

S010 System ROM error (down) |ON at error state

S011 System RAM error (down) |ON at error state

S012 Program memory error ON at error state
(down)

S013 EEPROM error (down) ON at error state

S014 = Reserved

S015 - Reserved

S016 = Reserved

S017 - Reserved

S018 = Reserved

S019 - Reserved

SO01A = Reserved

S01B - Reserved

S01C = Reserved

S01D - Reserved

SO1E = Reserved

SO01F Watchdog timer error ON aserrar, state
(down)

S020 I/O bus error (down) QNuat error state (for T2 I/O modules)

S021 I/O mismatch (down) QON/aterror state

S022 I/O no answer (down) ONat’error state (for T2 I/O modules)

S023 I/O parity error (down) ON at error state (for T2 1/O modules)

S024 - Reserved

S025 = Reserved

S026 - Reserved

S027 = Reserved

S028 4 Reserved

S029 X Reserved

S02A = Reserved

S02B = Reserved

S02C e Reserved

S02D = Reserved

S02E - Reserved

S02F = Reserved

NOTE

(1) These devices are set by the T1/T1S operating system. These devices are
VAV read only for user.
(2) Devices marked as (down) are set in the ERROR mode. Therefore these
devices cannot be used in the user program.
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Device/ Name Function
register
S030 Program error ON at error state (related to SW06)
S031 Scan time over (down) ON when the scan time exceeds 200 m1s
S032 - Reserved
S033 = Reserved
S034 - Reserved
S035 = Reserved
S036 - Reserved
S037 = Reserved
S038 - Reserved
S039 = Reserved
S03A - Reserved
S03B = Reserved
S03C - Reserved
S03D = Reserved
S03E - Reserved
SO03F = Reserved
S040 Timing relay 0.1 s OFF 0:05,LON 0.05 s (0.1 s interval)
S041 Timing relay 0.2 s OFF Ol s/ ON 0.1 s (0.2 s interval)
S042 Timing relay 0.4 s QFR0.2's/ON 0.2 s (0.4 s interval) All OFF at the
S043 Timing relay 0.8 s OFF 0.4's/ ON 0.4 s (0.8 s interval) beginning of
S044 Timing relay 1.0s OFF0.5s/0ON 0.5s (1.0 s interval) RUN mode
S045 Timing relay 2.0 s OFF 1.0s/ON 1.0 s (2.0 s interval)
S046 Timing relay 4.0 s OFF 2.0 s/ON 2.0 s (4.0 s interval)
S047 Timing relay 8.0 s OFF 4.0 s/ ON 4.0 s (8.0 s interval)
S048 - Reserved
S049 = Reserved
S04A £ Reserved
S04B A Reserved
S04C - Reserved
S04D = Reserved
SO04E Always OEF Always OFF
S04F Always @N Always ON

NOTE . . ,
WOAV (1)) These devices are set by the T1/T1S operating system. These devices are

read only for user.
(2) Devices marked as (down) are set in the ERROR mode. Therefore these
devices cannot be used in the user program.
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Device/ Name Function
register
S050 CF (carry flag) Used for instructions which manipulate carry
S051 ERF (instruction error flag) |ON when instruction execution error isg@ccurred
(related to alarm flags of SW06)
S052 = Reserved
S053 — Reserved
S054 = Reserved
S055 — Reserved
S056 = Reserved
S057 - Reserved
S058 = Reserved
S059 — Reserved
SO05A = Reserved
S05B - Reserved
S05C = Reserved
S05D - Reserved
SO5E = Reserved
SO5F — Resepved
S060 Illegal instruction (down) ON when illegal instruction is detected
S061 — Réserved
S062 = Reseryed
S063 — Reserved
S064 Boundary error (alarm) ON when illegal address is designated by indirect
addressing (operation continued)
S065 = Reserved
S066 — Reserved
S067 = Reserved
S068 Division errorf(alarm) ON when error occurs in division instruction (operation
continued)
S069 BCD datd errag,(alarm) ON when BCD data error has detected in BCD operation
instructions (operation continued)
SO06A Table“operation error ON when table size error has detected in table operation
(alarm) instructions (operation continued) (T1S only)
S06B Encode grror (alarm) ON when error occurs in encode instruction (operation
continued)
S06C — Reserved
SQ6D = Reserved
SO6E — Reserved
S06F = Reserved

WNZEV (1) Devices marked as (down) are set in the ERROR mode. Therefore these

devices cannot be used in the user program.
(2) CF, ERF and devices marked as (alarm) can be reset by the user
program.
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Device/ Name Function
register
SWo07 Clock/calendar (Year) Lower 2 digits of the calendar year
(98,99, 00,01, ...)
SWO08 Clock/calendar (Month) Month (01, 02, ... 12) They are stored in
SWO09 Clock/calendar (Day) Day (01, 02, ... 31) the lewer 8 bits by
SW10 Clock/calendar (Hour) Hour (00, 01, ... 59) BED code
SW11 Clock/calendar (Minute) Minute (00, 01, ... 59) (1S only)
SW12 Clock/calendar (Second) |Second (00, 01, ... 59)
SW13 Clock/calendar (Week) Day of the week
(Sun = 00, Mon = 01, ... Sati=.06)
SW14 = Reserved
SW15 Peripheral support priority | Bit 8 (S158) is used to'select peripheral support priority
(T1S only)
SW16 Mode of special input Used to seleet the special input functions
functions
SW17 Input filter constant Used to,set thejinput filter constant
SW18 Preset values for high Used to'set thespreset values for high speed counters
SW19 speed counter
SW20
SwW21
SW22 Count values for high Rresent count values of the high speed counters are
SW23 speed counter Stored
SwW24 High speed counter controlj) Control flags for the high speed counters
flags
SW25 - Reserve
SW26 Mode of special output Used to select the special output functions
functions
SW27 Special output control flags | Control flags for the pulse/PWM output
Sw28 Special output frequency Output frequency setting for the pulse/PWM output
setting
SW29 PWM outputiduty setting Pulse duty setting for the PWM output
SW30 Analog, Setting value 1 Input value of the analog setting adjuster VO
SW3l1 Analogisetting value 2 Input value of the analog setting adjuster V1
SW32 AUXTLED"eontrol Bit 0 (S320) is used to control AUX LED
(T1-40/T1-40S only)
SW33 — Reserved
SW34 TL-F10 send data TOSLINE-F10 transmission data (send to master)
SW35 Bl=F10 receive data TOSLINE-F10 transmission data (receive from master)
SW36 PRG port station address |Used to set the programmer port station address
(1to 32) (T1S only)
SW37 PRG port parity Used to set the programmer port parity (O=none, 1=odd)
(T1S only)
SwW38 PRG port response delay |Used to set the programmer port response delay time
(0 to 30: 0 to 300ms)
NOTE (1) For details of SW16 though SW31, refer to section 8.
WAV (2) For details of SW34 and SW35, refer to the Expansion I/O manual.
(3) For details of SW36 through SW38, refer to the Communication function
manual.

Basic Hardware and Function 101




6F3B0250

6. Programming Information

Device/ Name Function
register
S390 Timer interrupt execution  |ON during execution

status

O

S391 I/O interrupt #1 execution  |ON during execution
status
S392 I/O interrupt #2 execution | ON during execution
status
S393 1/O interrupt #3 execution | ON during execution %
status
S394 I/O interrupt #4 execution  |ON during execution 0
status
S395 - Reserved Q
S396 — Reserved
S397 - Reserved
S398 — Reserved
S399 — Reserv
S39A - Reserve
S39B — Reser
S39C - Reserve
S39D - R
S39E — e
S39F - ewed
S400 — Reserved
S401 HOLD device ON during HOLD mode (setting by user program is also
vailable)
S402 - \ Reserved
S403 — @ Reserved
S404 Reserved
S405 'S Reserved
S406 Reserved
S407 — Reserved
S408 Reserved
S409 C — Reserved
S40A - Reserved
S40B — Reserved
S40 - Reserved
S40D — Reserved
0 - Reserved
— Reserved
4
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Device/ Name Function
register

Sw41 Sub-program #1 execution |Bit 0 (S410) is ON during the sub-program #1 is éxecuted
status

SW42 - Reserved

SW43 = Reserved

SwW44 - Reserved

SW45 = Reserved

SW46 - Reserved

SW47 = Reserved

SwW48 - Reserved

SW49 = Reserved

SW50 - Reserved

SW51 = Reserved

SW52 - Reserved

SW53 = Reserved

SW54 - Reserved

SW55 Number of EEPROM write |Used tofsetthe number of data registers to be saved in
data the EEPR@M, (0 to 2048, initial value is 2048) (T1S only)

SW56 RS-485 port operation Usedito set the RS-485 port operation mode (T1S only)
mode

SW57 RS-485 port response delay | Used torset the RS-485 port response delay time

(0 10,30: 0 to 300ms) (T1S only)

SW58 RS-485 port Free ASCII Used for the RS-485 port Free ASCII function (T1S only)
flags

SW59 = Reserved

SW60 - Reserved

SW61 = Reserved

SW62 y Reserved

SW63 L Reserved

NOTE (1) yFordetails of SW55, refer to section 5.2.
VAV (2) For details of SW56 through SW58, refer to the Communication function
manual.
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6.2 Index modification

When registers are used as operands of instructions, the method of directly designating
the register address as shown in Example 1) below is called ‘direct addressing'.

As opposed to this, the method of indirectly designating the registefigy éemhination with
the contents of the index register (I, J, or K) as shown in Example 2) belowis called
‘indirect addressing’. In particular, in this case, since the address is madified using an
index register, this is called ‘index modification’.

Example 1)
—[ RW10 MOV D1000 }—

Data transfer instruction
Transfer data of RW10 to D1000

Example 2)

I J
— RW10 MOV D0000 }—

Data transfer instruction (with*indeximedification)
Transfer data of RW(10 +4) to B(0000 + J)
(If =3 and J = 200, thedatay0f RW13 is transferred to D0200)

There are 3 types of index register, |, J and K. Each type processes 16-bit integers

(-32768 to 32767). There are,ne particular differences in function between these 3 types
of index register.

There is no specialpstruction for substituting values in these index registers. These are
designated as destinatien of data transfer instructions, etc.

—{ 00064 MOV }— (substitutes 64 in index register 1)
—[ DO085 MOV J |— (substitutes the data of DO035 in index register J)
—[ARW20 +/00030 —» K ]— (substitutes the result of addition in index register K)

WNZ% (1) The index modification is available for RW, T, C and D registers.

(2) If index registers are used as a double-length register, only the
combinations J:-I and K-J are allowed.
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The followings are examples of index modifications. O
| When | =0, it designates RW10.
_____________ When | = 1, it designates RW11. 4
S )
RW10 When | = -1, it designates RW09.
When | = 10, it designates RW20.
When | = -10, it designates RW00. \

J When J = 0, it designates D0201-

—<-_—| WhenJ=1, it designates D0202-

D0201-D0200 When J = 2, it designates D0208.
When J = -1, it designates :
When J = -2, it designate 199.D0198.

& CAUTION Be careful that the registers do no the address range by the index
modification. The address range ot'checked by the T1/T1S.

value substitutio ndex register is positioned immediately before the
index modificati

3
O
&

L 4

NOTE Substitutions of va o index registers and index modifications can be
;;A;; used any times ia\ ram. Normally, the program will be easier to see if a
N )
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6.3 Real-time clock/calendar (T1S only)

The T1S is equipped with the real-time clock/calendar for year, month, day, day of the
week, hour, minute, and second.
These data are stored in the special registers SW07 to SW13 by 2-digit/BCD format as

follows.
Register Function Data
Swo7 Year 1998 = H0098, 1999 = H0099, 2000 = HO000,/2001 = HOO01, ...
SWO08 Month Jan. = H0001, Feb. = HO002, Mar. = HOO03y,...“Dec. = H0012
SWO09 Day 1st = HO001, 2nd = HO002, 3rd = HO008,,... 3Tst = HO031
SW10 Hour H0000, H0001, HO002, ... H0022, H0023
SW11 Minute H0000, HO001, HO002, ... HO0584H0059
SW12 Second H0000, HO001, H0002, ... H0058; HOB59
SW13 Week Sun. = HO000, Mon. = HO001/Tue.&H0002, ... Sat. = HO006

Program example:
In the following circuit, output Y030 turns ONYordsminute at every Sunday 6 pm.

(H0018) YAE30 |
1H{SuA13 = BeEEsHSWE18 = 688241{sSwill = Peee0] {0 |

Clock/calendar back-up:
The clock/calendar continueStupdating even while the power to the T1S is off by built-in
capacitor. Its buck-up periods asyfollows.

Temperature Expectedvalue Guarantee value
25°C 300 hours 168 hours
40 °C 144 hours 72 hours

In the T1S, the Validity,of the clock/calendar is checked. If the data is not valid by excess
power off period, Spegial relay SO0A is set to ON. Therefore, when the clock/calendar is
used, it is recommended to check the status of SOOA in the user program.

Setting the cloek/calendar:

To setithe€logk/calendar data, the following 2 ways are available. In both cases, the

week datanis automatically calculated.

(@ Setting the clock/calendar data on the system information screen of the
programming tool.

(2) Using the Calendar Set instruction (CLND) in the user program.
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6.4 1/0O allocation O

The external input signals are allocated to the external input devices/registers (X/XW).
The external output signals are allocated to the external output devices/registers (Y/YW).
The register numbers of the external input and output registers are co ive. Thus
one register number can be assigned for either input or output.

As for the T1/T1S basic unit, I/O allocation is fixed as follows. %

X000 --------- X007 0
onints (X000 - X007)
T1-16 m 8 points (Y020 - Y027)

=1
S

Inputs: 14 points (X000 - X00D)
T1-28 Outputs: 14 points (Y020 - Y02D)

Inputs: 24 points (X000 - X017)
Outputs: 16 points (Y020 - YO2F)

\aun for the I/O allocation are not required if only the T1/T1S basic unit is used.

Ho , if the option cards, the Expansion unit and/or the T2 1/0O modules are used with
the T1-40/T1-40S, the I/O allocation operation is necessary. For this information, refer to
thgseparate manual for Expansion 1/O.
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O

Internally, the T1/T1S has an information called ‘I/O allocation table’ in its memor@
I/O allocation table shows the correspondence between I/O hardware and software, i.e.

register/device.

The contents of the I/O allocation table are as follows.

YWO03 are assigned intern
<— Slots 1to 3 are res

<— Slots 4 to

N[OOI |IWIN(F(O

The T1/T1S operating system automatical
position when the memory clear is execu

4
Slot I/O type \@
PU <— PU slot must be blank
X+Y 4W <—— Slot 0 is for basic unit (X 01, YWO02 and
hption cards

<- Slots 4 and 5 arggre ed for Expansion unit

T ved for T2 I/O modules

e I/O type ‘X+Y 4W'’ on the slot 0

When the T1/T1S program is dev: p@!-line, the above I/O allocation table should
be set before programming. Fo p on (called manual I/O allocation), refer to the

programming tool manual.

N
C‘b
N

L 4

Q
o
&

L 4
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6.5 T1S memory mode setting O

The program capacity of the T1S is 8 k steps. However, user can set the T1S’s program
capacity to 4 k steps. It is called the T1S’s memory mode. *
That is, the T1S has two memory modes, 8 k mode and 4 k mode.

rogram

In the 4 k mode, on-line program changes become available, altho\
capacity is limited to 4 k steps. Refer to section 6.9 for the on-lin upport
functions.

To set the T1S’s memory mode, write 4 k or 8 k on the Prog Size Setting of the
System Parameters using the programming tool. Then e e EEPROM write
command.

NOTE There is no memory mode setting for t dard T1. The program capacity of
WAV the standard T1 is 2 k steps fixe
L 4 \< ’

L 4
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6.6 User program configuration O

A group of instructions for achieving the PLC-based control system is called ‘user
program’. The T1 has 2 k steps capacity for storing the user program. And the T1Shas 8
k steps capacity for storing the user program.

A ‘step’ is the minimum unit which composes an instruction. Numbe @quired for
one instruction is depending on the type of instruction. Refer to sectio .

The figure below shows the T1/T1S’s memory configuration.

N

RAM Q
System information @

Back-up area
by EEPROM

2 k steps (T1) User program
4 Kk or 8 k steps (T1S)

2 2
@\Eor conditions of transfer between RAM and EEPROM, see section 5.2.

er registers/
devices

L 4

10 T1/T1S User's Manual



6F3B0250

6. Programming Informationd

System information

System information is the area which stores execution control parameters. The following
contents are included in the system information.

(1) Machine parameters (hardware type, memory type)

(2) User program information (program ID, system comments, numberof steps used)

(3) Passwords

(4) Retentive register area information

(5) T1S program memory mode, 4 k steps or 8 k steps (T1S only)

(6) Execution control parameters (scan mode, timer interruptiinterval)

(7) Station number setting for programmer port (T1), or RS=485port communication
parameters (T1S)

(8) /0O allocation table

(9) Input force table

The system information is stored in the built-in, EEPROM. Therefore, when these
information is modified, the EEPROM write operationiis necessary. Otherwise, these are
over-written by original EEPROM contents atthe"next initial load timing.

User program

The T1 has a capacity of 2 k steps"@f,the user program. And the T1S has a capacity of 8
k steps of the user program.

The user program is stored hy eaeh program types as shown in the following diagram,
and is managed by units called*hlocks in each program types.

User program configuration Program type internal configuration
(Program types) (Blocks)
Maifiprogram Block 1
Sub*program #1 Block 2

I/O interrupt #1 Block 10

I/O interrupt #2 Block N
T T T T T T (N = max. 256)

I/O interrupt #3

I/O interrupt #4 Block 1

Subroutine
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In the user program, the main program is the core. The scan operation explainedtin
section 5.3 is for the main program. The operation of other program types are explained
in the following sections.

The following 8 program types are supported by the T1/T1S.

(1) Main program

(2) Sub-program #1

(3) Timer interrupt program
(4) 1/O interrupt program #1
(5) /O interrupt program #2
(6) 1/O interrupt program #3
(7) /O interrupt program #4
(8) Subroutine

The blocks are just separators of the program, and have noreffect on the program

execution. However, by dividing the user program,iato Seme blocks, the program
becomes easy to understand. The block numbers needhnot be consecutive.

In each program type and block, there is no'limit ofygrogram capacity. The only limit is the
total capacity.

6.6.1 Main program
The main program is the core ofth€ user program. It is executed once in each scan.

1 scan time
L <
B ]

| Mode | /0 |Timer| Main program | | Mode | I/0 |Timer Main program

> Time

In the above figtre,
Mode means th@ mode control operation
I/0 meansthe™/O update processing
Timer means the timer up date processing
Maimyprogram means the main program execution
thegself-diagnostic check and peripheral support are omitted in this figure.

The'end of the main program is recognized by the END instruction.

Although instructions may be present after the END instruction, these portions will not be
executed.
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6.6.2 Sub-program #1 O

If the sub-program #1 is programmed, it is executed once at the beginning of the first
scan (before main program execution).

L 4
Therefore, the sub-program #1 can be used to set the initial value \%isters.

The sub-program #1 is called the initial program.
RUN mode

transition | 1st scan L Qan
T TRy
| I/O |Timer| Sub#1 | Main program | Timer| Main program

> Time

The figure below shows the first scan operation.

The end of the sub-program #1 is recogniz% END instruction.

6.6.3 Timer interrupt program @K

The timer interrupt is the highe ity task. It is executed cyclically with a user

specified interval, with suspegdingfother operation.
The interrupt interval is set in

em information. (5 to 1000 ms, 5 ms units)

! Q 1 scan 1 scan

_ Vv

=
T

1 scan L
T
|

Scan |

|
XN

Timer interrupt [Oﬂmer interrupt D Timer interrupt D
interval L interval

Q@

The end of the timer interrupt is recognized by the IRET instruction.
L 4

N
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6.6.4

I/O interrupt programs

The 1/O interrupt program is also the highest priority task. It is executed immediately
when the interrupt factor is generated, with suspending other operation.

the following 4 types I/O interrupt programs are supported in the T 1St

(1)

)

®3)

(4)

I/O interrupt #1

The I/O interrupt #1 is used with the high speed counter fupction. When the count
value reaches the preset value, etc., the I/O interrupt #1 is aetivated immediately
with suspending other operation. The end of the I/O interrupt #1is recognized by the
IRET instruction. For detailed information, refer to segtion,8.3.

I/O interrupt #2
The 1/O interrupt #2 is also used with the high speed ¢ounter function. Refer to
section 8.3 for details.

I/O interrupt #3

The I/O interrupt #3 is used with the intéfruptipput function. When the state of the
interrupt input is changed from OFF ta ONY@r ON to OFF), the I/O interrupt #3 is
activated immediately with suspending-ether operation. The end of the 1/O interrupt
#3 is also recognized by the IRETfinstruction. For detailed information, refer to
section 8.4.

I/O interrupt #4
The 1/O interrupt #4 is alsoasedWwith the interrupt input function. Refer to section 8.4
for details.

If an interrupt factoris generated while other interrupt program is executing (including the
timer interrupt), the interrupt factor is held. Then it will be activated after finishing the
other interrupt program execution.

If two or moregnterrupt factors are generated at the same time, the priority is as follows.

Timer > HOWHI=S'1/0O#2 > I/O#3 > /O #4
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Subroutines O

In the program type ‘Subroutine’, The following number of subroutines can be
programmed.

4
T1 T1S \%

Up to 16 subroutines | Up to 256 subroutines

The subroutine is not a independent program. It is called from ofe@am types (main

program, sub-program, interrupt program) and from other subro s (T1S only).
One subroutine is started with the SUBR instruction, and y the RET instruction.

It is necessary to assign a subroutine number to the instruction. The available
subroutine numbers are 0 to 15 for the T1, or 0 e T1S.

—[ SUBR (O%O) —
Subroutine number \
The RET instruction has no subroutine .

The instruction that calls a regis S tine is the CALL instruction. The CALL
instruction has the subroutine r to be called.

—[ CALL N.%OO — \
Subroutine number @

Main progr Execution Subroutine
:x’ flow | SUBR (000) }——
CA@ — :
\@ I [RETH

%O (1) Multiple subroutines can be programmed in a block. However, one

subroutine in one block is recommended.
(2) In case of the T1S, other subroutines can be called from a subroutine
(nesting), up to 3 levels. In the T1, nesting is not allowed.
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6.7 Programming language O

The programming language of the T1/T1S is ‘ladder diagram’.

Ladder diagram is a language which composes program using relay symbols as @ base
in an image similar to a hard-wired relay sequence. In the T1/T1S, in or achieve an
efficient data-processing program, ladder diagram which are com ti relay
symbols and function blocks are used.

The ladder diagram program is constructed by units called ‘run @ is defined as
&ung

one network which is connected each other.

Rung number Q/

The rung numbers are a se umbers (decimal number) starting from 1, and cannot
be skipped. There is nogdimit e number of rungs.

L 4
The size of any on&\ imited to 11 lines x 12 columns.
A example of a erddiagram program is shown below.

XBans YoR2z?
("

B

n X005 is ON or the data of D0100 is greater than 200, Y027 comes ON.
Y027 stays ON even if X005 is OFF and the data of D0100 is 200 or less.
¢ Y027 will come OFF when X006 comes ON.
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6.8 Program execution sequence O

The instructions execution sequence is shown below.

L 4
(1) They are executed in the sequence from block 1 through the final hich
contains the END instruction (or IRET in an interrupt program)$

(2) They are executed in the sequence from rung 1 through the in a block
(or the END instruction).

® When there is no vertical

1 2
connection, they are — —

executed from left to right.

® When there is an OR 4| |
connection, the OR logic "
portion is executed first. ;

® When there is a branch, t 1 2

(3) They are executed according to the following rules in an@ng.
4
C A
6 7

|| C

3 4
are executed in the ordex || || | C A
the upper line to the IOQ I 5 | 6( 3
[ N
iati 1 3 4 5
@ Acombmaﬂoﬁ@@ . . N ¢
above. I I 11 N
2 d b g
N
7
[ |
I

The i tr@ execution sequence in which function instructions are included also

fol % ve rules. However, for program execution control instructions, such as

jumps#(JCS), loops (FOR-NEXT), subroutines (CALL-SUBR-RET), it will depend the
ications of each instruction.
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6.9 On-line debug support functions

The following on-line (during RUN) functions are supported in the T1/T1S for effective
program debugging.

On-line function T1 T1S
4 k mode 8 k mode

Force function Yes Yes Yes
Sampling trace function Yes Yes Yes
Changing timer /counter preset Yes Yes Yes
value

Changing constant operand of No Yes Yes
function instruction

Changing device directly No Yes Yes
Program changing in edit mode No Yes No
EEPROM write command No Yes Yes

NOTE

WAW Refer to section 6.5 for 4 k/8 k,mode oftthe T1S.

Force function

Two types of force functions are ayailable, input force and coil force.

The input force is used to disablé the external input signals. When an external input
device is designated as forced“ipput, the ON/OFF state of the device can be changed
manually by using the data settingfunction of the programming tool, regardless of the
corresponding external signal.state. The input force designation is available for the
external input devices (X).

The coil force is used to disablehe coil instruction. When a coil instruction on the
program is designated as forged coil, the ON/OFF state of the coil device can be
changed manually byausing,the data setting function of the programming tool, regardless
of the coil circuit execution status.

On the programmingitool, the forced input and forced coil are expressed as follows.

Forced input X005 x005
-k
Normal Forced
Forced colil Y023 Y023
Normal Forced

WNZEV If EEPROM write operation is executed with remaining the force designation,

the force designation is also saved into the built-in EEPROM. Because the
force function is debugging function, release all force designation before
executing the EEPROM write operation. The force batch release command is
available when the T1/T1S is in HALT mode.
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Sampling trace function

The sampling trace function collects the status of specified devices or register at every
specified sampling timing. The collected data can be displayed on the programmer (T-

PDS) screen in the format of timing chart (for devices) or trend graph (for regist@. The
minimum sampling timing is the T1/T1S’s scan cycle.

This function is useful for program debugging and troubleshooting.\

Tl T1S
Sampling target Devices (up to 8) or Devices (up to 8) an
Register (only 1) Registers (up to 3)
Sampling capacity  |256 times for device 256 times

128 times for register
The collected data is stored in the T1/T1S internal bu :

The buffer works as a ring buffer, and latest collected d an be displayed.

The sampling start/stop condition (arm condition)
condition) can be specified by status changi

For detailed key operations for arm/triggerm
manual for T-PDS.
@ming chart

e collection timing (trigger
ices.

ns setting on the T-PDS, refer to the

T-PDS screen exampl

1 256
n i
) LI sl=
B U
RaBiA] 11 1
L | R (O ) L o i
Vel ' ey T o R VO 2y O T
Lt | HMAnnEn R
- & T
R
[ I = [ Z&]
i T
| j L] Fa = ] ke FE L& Fai

VNZEW (1) Onthe T-PDS, select ‘3 registers + 8 devices’ as the sampling type.

(2) Asthe arm and trigger conditions, register values cannot be used.
(3) The After times setting is not effective for the T1/T1S.
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Timer/counter preset value (constant data) changing
The preset value (constant data) of timer or counter instruction can be changed in on-line
(during RUN) by using the programming tool.

Function instruction constant operand changing (T1S only)
The constant operand of function instruction can be changed in onlige (during RUN) by
using the programming tool.

Device changing (T1S only)
The device of contact or coil instruction can be changed in on:line(during RUN) by using
the programming tool.

On-line program changing (T1S only)

When the T1S’s memory mode is 4 k mode, the programiean be changed using normal
edit mode. (rung by rung)

In the on-line program changing, it is not allowed t@ €hange the number or order of the
following instructions.

END, MCS, MCR, JCS, JCR, FOR, NEXW, CALL, SUBR, RET, IRET

WNZEV The above on-line fup@tiens @re performed on the RAM memory. Therefore,

when program hasdeen changed, execute the EEPROM write operation
before turning offypower. Otherwise, program stored in the EEPROM will be
overwritten.

On-line EEPROM write (T4S only)

The EEPROM write'ig,passible in on-line (during RUN) as well as in HALT mode.

In the on-line EEPROMWrite, user data is not written into the EEPROM.

During this operationythe T1S’s scan time becomes longer. However, as it has the time
limit per scan, the §1S’s control operation is not stopped.

NOTE
VAV I gase of the standard T1, the EEPROM write is possible only in the HALT

mode.
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6.10 Password protection

The T1/T1S has the password function to protect the user program and data from
unauthorized operations.

There are four levels of protection. Accordingly, three levels of passwords can be
registered to control the protection levels.

These passwords are stored in the built-in EEPROM. Therefore, if you@gtered, changed
or cleared the passwords, the EEPROM write operation is necessary.

The outline of the protection levels are shown below. For details,%efer to the manual for
the programming tool.

Protection level 4 (disabled functions)
e Writing register/device data

e Writing system information

¢ |/O allocation

Protection level 3 (disabled functions) Strict
e Reading program
e Program write into EEPROM A

Protection level 2 (@isabled functions)

Clear memory

Writing/loading program

T1/T1S operation mode changes (by programming tool)
Setting/changing passwords

Pratection level 1 (disabled functions)
o _None (all functions are available)

When'thegevel 1, 2 and 3 passwords are registered, the T1/T1S will be started as
protection level 4. In this state, for example, entering the level 2 password changes the
protection level to 2.

WNZEV When you use the password function, do not forget the level 1 password.

Otherwise, you cannot change/release the registered passwords.
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=

7.1 List of instructions

The T1 has 17 types of basic ladder instructions and 76 types of function instructions, the
T1S has 21 types of basic ladder instructions and 99 types of function instructions as
listed below. The specifications of each instruction will be described in déetail later.
The tables listing these instructions are provided as a quick referenge. (Note; In the
following table, italic character means operand, i.e. register, device oreerstant value.)

Basic ladder instructions

FUN Name Expression Function te Speed [Available | Page
No. (us) | T1 [T1S
— [NO contact A NO (normally open) contagct of 1 [14-33| v | v | 135
—H F device A.
— [NC contact A NC (normally closed) contactof| 1 ([1.4-33| + | V | 136
1 device A.
— |Transitional contact Turns ON outputiforRl sean 1 3.0 N V| 137
(rising) —MN- when input.changes fram OFF
to ON.
— |Transitional contact Turns ON.eutput for 1 scan 1 3.0 N | V| 138
(falling) N when inptitiehangés from ON to
OFF.
— |cail A Relay, coilef device A. 1 2.3 N V| 139
—(
_ |Forced caoll A Forced coil of device A. State of| 1 2.3 N[ | 140
¥ H devicesA is retained regardless
of the input state.
— |Inverter I+ Inverts the input state. 1 [14-33]| v [ V|14
— |Invert coil A Stores the inverse state of input| 1 2.3 N | V| 142
(I into device A.
_ |Positive pulse A Turns ON output for 1 scan 1 v | 143
contact -PH when input is ON and device A
changes from OFF to ON.
— [Negative pulse A Turns ON output for 1 scan 1 \ | 144
contact <IN when input is ON and device A
changes from ON to OFF.
— |Positive pulse coil A Turns ON device A for 1 scan 1 v | 145
sPH when input changes from OFF
to ON.
— [Negative pulsexoll A Turns ON device A for 1 scan 1 \ | 146
~(NDH when input changes from ON to
OFF.
— |ON delay timer -[A TON B]- Turns ON output when the time| 2 12.6 NN | 147
specified by A has elapsed
after the input came ON. Bis a
timer register.
— |OFRdeélay timer -[A TOF B]- Turns OFF output when the 2 12.8 N V| 148
time specified by A has elapsed
after the input came OFF. Bis a
timer register.
— [Single shottimer |-[A SS B]- Turns ON output for the time 2 13.0 N V| 149
specified by A when the input
comes ON. Bis atimer register.
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T1S

FUN Name Expression Function Steps| Speed |Availab
No. (us) | T1
— |Counter C - CNT -Q Counts the number of cycles 2 22.6 N | V| 150
E-{AB ] the count input (C) comes ON P
while the enable input (E) is
ON, and turns ON output (Q)
when the count reaches to the
value specified by A. Bis a
counter register.
_ |Master control set | [ MCS ] Turns OFF power rail between| 1 N | N | 151
_ |Master control [ MCR H MCS and MCR when MCS a
reset input is OFF. pair)
— |Jump control set | [ JCS H Jumps from JCS to JCR when 275 | N | V| 152
— |3ump control reset| |—[ JCR H JCS input is ON. (ina
pair)
— |End [ END H Indicates end of main piegr 1 14 | V| | 153
or sub-program.
Data transfer instructions
FUN Name Expression Steps| Speed |Available | Page
No. (us) | T1 |T1S
018 |Data transfer |-[A MOV B1- 3 4.2 NV | 154
019 |Double-word ~ |-[ A+1.A DMOV B+1.B]- 3 7.2 N |« | 155
data transfer
020 (Invert transfer |[-[A NOT B]- 3 4.6 N | v | 156
022 |Data exchange [-[ A XCHG B]- xchanges data of A with B. 6.5 v v | 157
024 |Table initialize [-[A TINZ (n) B Transfers data of Ato n 3 v | 158
isters starting with B.
025 |Table transfer [-[ A TMOV (n) Transfers data of n registers 3 v | 159
starting with A to n registers
starting with B.
026 |Table invert —[A TNOT (n) Transfers bit-inverted data of | 3 v | 160
transfer 04 nregisters starting with Ato n
registers starting with B.
090 (Multiplexer —[ X B — C]- |Transfers data from the 5 70.6 v v | 194
register specified by Bin the
table, size n starting with A, to
C.
091 |Demultiplexer PX (n) B —» C]- |Transfers data from A to the 5 71.5 NN | 195
register specified by B in the
table, size n starting with C.
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Arithmetic operations

FUN Name Expression Function Steps| Speed |Available | Page
No. (us) | T1 |TaS
027 |Addition -[A+ B —> Cl- Adds data of A and B, and 4 6.5 v v | 161
stores the resultin C.
028 |Subtraction |[-[A - B —» C]- Subtracts data of B from A, 4 6.5 N v | 162
and stores the result in C.
029 |Multiplication |-[A * B - C+1-.C]- Multiplies data of A and B, 4 818 N | V| 163
and stores the result in
double-length register C+1-C.
030 |Division -[Al B> Cl]- Divides data of A by B, and 4 9.7 v | V| 164
stores the quotient in C and
the reminder in C+1.
031 |Double-word |-[A+1.A D+ B+1.B— c+1.C]- |Adds data of A+1-A and 4 116 | v | v | 165
addition B+1-B, and stores thef@sult in
C+1-C.
032 [Double-word |-[A+1.A D- B+1.B— c+1.C]- |Subtracts data of'B+1.B\from | 4 11.7 | v | V| 166
subtraction A+1-A, and stores theyresult
in C+1-C.
035 |Addition with |-[A +C B —» C]- Adds data of ‘A, B and the 4 9.7 N v | 167
carry carry, and'storesithe result in
C. The carry flagrchanges
accordingyto the result.
036 [Subtraction |-[A -C B —» C]- Subtraets data of B and the 4 9.7 v | V| 168
with carry carryfromvA, and stores the
tesultin/C. The carry flag
changes according to the
result.
039 |Unsigned -[A U+ B > C+1-Cls Multiplies data of A and B, 4 v | 169
multiplication and stores the result in
double-length register C+1-C.
(Unsigned integer operation)
040 |Unsigned -[AU B SCI- Divides data of A by B, and 4 v | 170
division stores the quotient in C and
the reminder in C+1.
(Unsigned integer operation)
041 |Unsigned -RA#IADIV B > Cl- |Divides data of A+1-A by B, 4 15.3 NV | 171
double/single and stores the quotient in C
division and the reminder in C+1.
(Unsigned integer operation)
043 [Increment epdlA - Increments data of A by 1. 2 4.6 N[ V| 172
044 |Decrement £'|4-1 Al- Decrements data of A by 1. 2 4.6 NN | 173
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7. Instructionﬁ

Logical operations

FUN
No.

Name

Expression

Function

Steps

Speed
(us)

Available

T1

Tas

Page

048 |AND

—[AAND B - Cl-

Finds logical AND of A and B,
and stores it in C.

5.7

\/

\/

174

050 |[OR

[AOR B > C}|-

Finds logical OR of A and B,
and stores itin C.

5.7

175

052 |Exclusive OR

[AEOR B > C]-

Finds logical exclusive OR of A
and B, and stores itin C.

5.7

176

064 |Bit test

—[A TEST B}-

Turns ON output if logical AND
of Aand Bis not 0.

50

\/
\/
\/

\/
\/
\/

181

Shift operations

FUN
No.

Name

Expression

Function m
4 O N

Steps

Speed
(us)

Available

T1

T1S

Page

068 |1 bit shift right

—[SHR1 A]-

Shifts data of A 1 bittoithe right
(LSB direction)s, The carryflag
changes accordingtasthe result.

6.8

\/

\/

182

069 |1 bit shift left

—[SHL1 A]-

Shifts data‘@féA 1hit.to the left
(MSB directiom)yThe carry flag
changes accordingto the result.

6.8

183

070 [n bit shift right

—[ASHR n > B]-

Shifts data 0f%A n bits to the right
(LSBdirection) and stores the
resultin/B. The carry flag
changes‘according to the result.

10.2

184

071 |n bit shift left

A SHL n —» B]%

Shifts data of A n bits to the left
(MSB direction) and stores the
result in B. The carry flag
changes according to the result.

10.2

185

074 |Shift register

D SR F Q
Sl
E A

When shift input (S) comes ON,
shifts the data of specified shift
register 1 bit to the left, and
stores data input (D) state into A.
This operation is enabled while
enable input (E) is ON. The carry
flag changes according to the
result.

Shift register: n devices starting
with device A.

65.9 -
76.2

186

Bi-directiopal
shift register,

075

D= DSR - Q
S— (n)
E
L

When shift input (S) comes ON,
shifts the data of specified shift
register 1 bit to the left or to the
right depending on direction input
(L). This operation is enabled
while enable input (E) is ON. The
carry flag changes according to
the result.

Shift register: n devices starting
with device A.

Direction: Left when L is ON,
right when L is OFF

69.0 -
79.3

188
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Rotate operations

FUN Name Expression Function Steps| Speed |Available | Page
No. (us) | T1 |TaS
078 |1 bit rotate right|-[ RTRL A]- Rotates data of A 1 bit to the 2 6.8 NN | 190
right (LSB direction). The
carry flag changes according
to the result.
079 |1 bit rotate left |-[RTLL A]- Rotates data of A 1 bittothe | 2 6:8 NV | 191
left (MSB direction). The
carry flag changes according
to the result.
080 |n bit rotate right|-[A RTR n — B]- Rotates data of A n bits to the| %4 10.2 NN | 192
right (LSB direction) and
stores the result in B. Thé
carry flag changes accerding
to the result.
081 |n bit rotate left [-[A RTL n » B]- Rotates data of /A,n bits to the| 4 10.2 v v | 193
left (MSB direction)wand
stores the gesult iRB.“The
carry flag chang@es,according
to the rasult.
Compare instructions
FUN Name Expression munction Steps| Speed |Available | Page
No. (us) [ T1|T1S
096 |Greaterthan |-[A > B]- Turns ON output if A> B. 3 6.1 v | v | 196
097 |Greater than or |-[A >= B]- Turns ON output if A> B. 3 53 N | V| 197
equal
098 [Equal -[A = B]- Turns ON output if A= B. 3 5.0 v | v | 198
099 [Not equal —[A <> B]- Turns ON output if A = B. 3 5.0 v | v | 199
100 [Less than —-[A < B]- Turns ON output if A < B. 3 6.1 v | v | 200
101 [Lessthanor [-[A <= B]- Turns ON output if A < B. 3 5.3 v | v | 201
equal
102 |Double-word ~ |-[ A+PA D= B+1-B1]- Turns ON output 3 6.1 N | V| 202
greater than if A+1-A> B+1-B.
103 [Double-word <[A+1.-AWW>= B+1:B]- |Turns ON output 3 5.3 N v | 203
greater than or, if A+1-A> B+1-B.
equal
104 |Double-word “W-[ A*1-A D= B+1-B]- Turns ON output 3 5.0 N | V| 204
equal if A+1-A= B+1-B.
105 (Double-word ~[ A+1-A D<>B+1:B]- |Turns ON output 3 5.0 N v | 205
not equal if A+1-A+ B+1-B.
106 /Double-word  |-[ A+1-A D< B+1-B]- Turns ON output 3 6.1 N | V| 206
lesg than if A+1-A< B+1-B.
107 |Doubledword  |-[ A+1-A D<= B+1.B]- |Turns ON output 3 5.3 NN | 207
less'than or if A+1-A< B+1-B.
equal
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FUN Name Expression Function Steps| Speed AvailabW;
No. (us) | T1 |T1S
108 |Unsigned -[A U> B]- Turns ON output if A> B. 3 v | 208
greater than (Unsigned integer compare)
109 [Unsigned A U>= B}- Turns ON output if A> B, 3 v | 209
greater than or (Unsigned integer compare)
equal
110 |Unsigned -[A U= B]- Turns ON output if A= B. 3 v | 210
equal (Unsigned integer compare)
111 [Unsigned A U< BI- Turns ON output if A # B. 3 V| 211
not equal (Unsigned integer compare)
112 [Unsigned —[A U< B]- Turns ON output if A < B. 3 V| 212
less than (Unsigned integer compare)
113 [Unsigned A U<= B}- Turns ON output if A< B. 3 v | 213
less than or (Unsigned integer compare)
equal
Special data processing
FUN Name Expression @ N Steps| Speed |Available | Page
No. [ (us) | T1|T1S
114 |Device/register [-[ SET A]- If Ais a device: 2 4.2 NN | 214
set Sets device AtOON. |
If Ais aregister:
Store$ HEEEF in register A.
115 |Device/register [-[ RST A]- If.A is'a/device: 2 4.2 N | V| 215
reset [Resets device Ato OFF. |
If A'is a register:
Stores 0 in register A.
118 |Set carry -[SETC - Sets the carry flag to ON. 1 4.2 N | V| 216
119 [Reset carry -[RSTC]- Resets the carry flag to OFF. 1 4.2 v [ V| 217
120 |Encode -[A ENC (n) B+ Finds the uppermost ON bit 4 57.0- | v | 218
position in the bit file of size 2" 141.4
bits starting with register A, and
stores itin B.
121 [Decode —-[A BEGNn) Bl- In the bit file of size 2" bits 4 69.5- | v | v | 219
starting with register B, sets ON 90.1
the bit position indicated by lower
n bits of A, and resets OFF all
other bits.
122 |Bit count -[A/BC B]- Counts the number of ON bits of| 3 v | 220
A and stores it in B.
147 |Flipsflop S:[ FIF ]» Q Sets ON device Awhen setinput| 2 267 | N | v | 233
R= A (S) is ON, and resets OFF device
A when reset input (R) is ON.
(Reset takes priority)
149 \¥p-down u- uD +Q While enable input (E) is ON, 2 301 | N | V| 234
countef CE[ T counts up or down the number of
E A cycles the count input (C) comes
ON, depending on the up/down
select input (V).
Up when U is ON, down when U
is OFF.
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Program control instructions

FUN Name Expression Function Steps| Speed |Available | Page
No. (us) | T1 |TaS
128 |Subroutine call [-[ CALLN. n]- Calls the subroutine number n. 2 21.0 NN | 221
129 |Subroutine [ RET H Indicates the end of a 1 (infa v | 222
return subroutine. pair)
132 |[FOR —-[FOR nl- When the input of FOR is ON, 2 22.0 v [ V| 223
executes the segment from (ina
133 [NEXT ~[ NEXT ]~ FOR to NEXT the number of 1 pair) v | V| 224
times specified by n.
137 [Subroutine H SUBR (n) ] Indicates the start of the 2 Wimcluded| v | v | 225
entry subroutine number n. in CALL
140 (Enable interrupt|-[ EI ]- Enables execution of interrupt 1 27.6 v | V| 226
program. (ina
141 [Disable -[ DI 1- Disables execution of intéfrupt 1 pair) v | V| 227
interrupt program.
142 |Interrupt return | [ IRET 4 Indicates the end‘@fian interrupt | 1 1.4 v [ V| 228
program.
143 (Watchdog timer|-[ WDT n]- Extends the sean time,over 2 16.1 N v | 229
reset detection time:
144 (Step sequence |-[STIZ (n) A]- Resets OFFithe n These 3 59.9- [ + v | 230
initialize devices statingwith, |configure 65.0
A, and sets\ON A. a series
145 [Step sequence [-[STIN A]- Turns @N,output if  |of step 2 270 | N | ¥ | 231
input input/is ONtand A is |sequence
ON.
146 |Step sequence [-[ STOT A When inptt is ON, 2 27.0- | N | ¥ | 232
output resets OFF the 119.0
devices of STIN on
the'same rung, and
sets ON A.
RAS
FUN Name W Function Steps| Speed |Available | Page
No. - (us) | T1 |T1S
154 (Set calendar |S[fA CEND ]- Sets 6 registers data starting 2 v | 235
with A into clock/calendar.
155 |Calendar -[ AQCLDS B]- Calculates difference between 3 v | 236
operation present date & time and past

date & time stored in 6 registers
starting with A, and stores the
result in 6 registers starting with
B.
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Functions

FUN
No.

Name

Expression

Function

Steps

Speed
(us)

Available

T1

Tas

Page

056

Moving average

MAVE (n) B » C]-

Calculates the average value
of latest n scan values of A,
and stores the result in C.

\/

177

061

Digital filter

DFL B » CJ-

Filters the value of A by filter
constant specified by B, and
stores the resultin C.

178

156

Pre-derivative
real PID

PID3 B > C|-

Performs PID control. (pre-
derivative real PID algorithm)
Process value (PV): A

Set value (SV): A+1

PID parameters: B and after
Manipulation value (M);, C

85.0 -
A428.0

237

160

Upper limit

UL B > C]-

Upper limits the value of Aby
B, and stores theyresultin C.

242

161

Lower limit

LL B > C]-

Lower limits the value of'A by
B, and stores the resultin C.

243

162

Maximum value

MAX (n) B]-

Finds the maximtm value of n
registersidata ‘starting with A,
and stores the value in C and
the pointer in C+1.

244

163

Minimum value

_[A

MIN () B]-

Findsythe“minimum value of n
registersydata starting with A,
and stores the value in C and
the pointer in C+1.

245

164

Average value

AVE (n) B1-

Calculates the average value
of n registers data starting
with A, and stores the result in
C.

246

165

Function
generator

FG (n) Bl>/CP

Finds f(x) for given x=A, and
stores it in C. The function f(x)
is defined by parameters
stored in a table 2xn registers
starting with B.

77.7 -
142.1

247
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Conversion instructions

O

FUN Name Expression Function Steps| Speed |Available | Page
No. (us) | T1 |TaS
062 [Hex to ASCIl  |-[A HTOA (n) B]- Converts the hexadecimal 4 N | 179
conversion data of n words stating with A
into ASCII characters, and
stores them in nx2 registers
starting with B.
063 |ASCIlItoHex [-[A ATOH (n) B]- Converts the ASCII 4 v | 180
conversion characters stored in n
registers stating with A into
hexadecimal data, and stores
them in n/2 registers starti
with B.
180 |Absolute value |-[A ABS B]- Stores the absolute v. 0 3 5.0 N | A | 249
in B.
182 |2’s complement|-[ A NEG B]- Stores the 2’s 3 4.6 N | V| 250
value of Ain B.
183 |Double-word ~ [-[ A+1.-A DNEG B+1-B]- [Stores theR’ nt 3 4.6 N | V| 251
2's complement value of A
185 |7-segment —-[A 7SEG B]- Conver its of Ainto| 3 43.9 NN | 252
decode 7-segm nd stores it
in B.
186 |ASCII -[A ASC B]- Co alphanumerics [3-10| 29.8- | v | v | 254
conversion (max racters) of A into 49.6
es, and stores them
re rs starting with B.
188 [Binary —[A BIN B]- onverts the BCD data in A 3 655 | v | ¥ | 255
conversion into binary data, and stores it
B.
190 |BCD —-[A BCD BJ- Converts the binary datain A| 3 55.6 N | V| 256
conversion into BCD data, and stores itin
B.
L 4

Q
o
&

L 4
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Special I/O instructions

O

FUN Name Expression Function Steps| Speed |Available | Page
No. (us) | T1|T1S
235 |Direct I/O -[1/10 (n) Al- Performs the immediate block| 3 20.7 N | N | 257
1/0 transfer of n registers
starting with A.
236 |Expanded data |-[A XFER B - C]- Writes data into the built-in 4 v | 259
transfer EEPROM, or reads data from
the EEPROM. The transfer
source and destination are 0
indirectly designated by A an 16w
C. The transfer register size is write
designated by B.
237 |Special module |-[A READ B — C]- |Reads data from the sp 126.0+| + | V | 263
data read module indicated by 7.9 xN
stores the data in a (N: size)
238 [Special module |-[A WRITE B —» C]- 4 |126.0+| v | + | 265
data write 7.9 xN
(N: size)
NOTE

A/

The index modificat

is ‘available for some instructions. The values in the

show the execution time without index modification.

used, approx. 20 us is added per one indexed operand.
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7. Instructions 6
7.2 Instruction specifications O

The following pages in this section describe the detailed specifications of each
instruction. On each page, the following items are explained.

Expression \2 ':

Shows the operands required for the instruction as italic characte

Function
Explains the functions of the instruction with referring the ope shown on the
Expression box.

Execution condition
Shows the execution condition of the instruction truction output status.

Operand
Shows available register, device or consta each operand. For constant
operand, available value range is describe onstant column is just marked (), it

means normal value range (-32768 to 32 in 16-bit integer or -2147483648 to

2147483647 in 32-bit integer) is avail
Whether index modification for a regis and is usable or not is also shown for each

operand.

Example
Explains the operation of th@ tion by using a typical example.

Note
Explains supplemegtar@nation, limitations, etc. for the instruction.

Q
o
&

L 4
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| 4 F | NO contact | O

Expression

A

2
Input - | Output %
Function 0

NO (normally open) contact of device A.
When the input is ON and the device A is ON, the output is turned ON.

Execution condition Q
Input Operation

Output
OFF |Regardless of the state of device A
ON |When device Ais OFF O
When device Ais ON
Operand
Name Device egister Constant |Index
X|IY]R]|S|T.|C. I XW|YW, T|C|DJ]I]J]K
A |Device VNN NN A
Example
|KE’IE’IE’IE’I RBBa1 YaazzZ |
| | |

1| 11 | | { )

Coil Y022 comes ON when ﬁ\lc X000 and R0OO01 are both ON.

X000 \f | |_|
Y022 mim
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7. Instructions

| 4F

| NC contact

Expression

O

O

A
Input -+ Output

Function
NC (normally closed) contact of device A.

When the input is ON and the device A is OFF, the output is turned ON.

Execution condition

-
2

Input Operation Qutput
OFF |Regardless of the state of device A
ON |When device Ais OFF
When device Ais ON F
Operand
Name Device egister Constant |Index
XY |R|S|[T.|]C. [ XW|YW, T|C I 1J]K
A |Device VNN NN A
Example
|KE’IE’IE’IE’I RBBa1 YaazzZ |
3 3 { }

!

Coil Y022 comes ON when ﬁl\' X000 and R0O0O1 are both OFF.

X000 |
R0O1

Y022

-

i_
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| 4" | Transitional contact (Rising edge) | O

Expression .

Input =~ Output

This instruction is used to detect the input changing from OFF to ON.

Function
When the input at last scan is OFF and the input at this scan is ON, the OS ed ON.

Execution condition

Input Operation Output
OFF |Regardless of the input state at last scan OFF
ON [When the input state at last scan is OFF

When the input state at last scan is ON ©)

Operand
No operand is required. K\

Example @

| A5 18 15]5] YBRZZ |
11— | T { }
Coail Y022 comes ON for only 1 sca@e device X000 comes ON.

X000 | 3

vozo ]

e e
1 scan time 1 scan time

Note
e Incaseof T Num usable number in a program is 512. (4N~ and I~ total)
Sythe
N

¢ In case of imum usable number in a program is 2048.

(M= NE PH —(N)H total)
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7. Instructions 6

| 4lF | Transitional contact (Falling edge) O

Expression .

Input |} Output

This instruction is used to detect the input changing from ON to OFF.

Function
When the input at last scan is ON and the input at this scan is OFF, the OS ed ON.

Execution condition

Input Operation Output

OFF |When the input state at last scan is OFF OFF
When the input state at last scan is ON

ON [Regardless of the input state at last scan ©)

Operand
No operand is required. K\

Example

| 5151515 Yeeze |
1| | | 1L} { ) |
Coil Y022 comes ON for only 1 scam\e device X000 comes OFF.

X000 .4

Y022 i 0
1 scan e 1 scan time

Note @
e Incaseof T N um usable number in a program is 512. (4~ and -\ total)
¢ In case of J1S ghe imum usable number in a program is 2048.

N

(=== PH —(NH total)

L 4
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| -4 | Call | ()

Expression

A
Input —( H

Function
Relay coil of device A.
When the input is ON, the device A is set to ON.

Execution condition Q
Input Operation

OFF |[Sets device Ato OFF
ON Sets device Ato ON

Operand
Name Device Constant |Index
X|Y|R|S|T.|C.|XW | J | K
A |Device NN A
Example
|KE’IE’IE’IE’I YAAZ5 |
I | M

1
|

[ L |
Coil Y025 comes ON when the @5@000 is ON.
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[ %4 [Forced coil | O

Expression .

A

Input % ) %
Function 0

Regardless of the input sate the state of device A is retained.

Execution condition
Input Operation Output
OFF |No operation -
ON | No operation

Operand
Name Device ister Constant |Index
X|Y|R|S|T.|C. | XW[YW|R C | D | J | K
A |Device NN A
Example @
Xaana YRAZ5 |
| | LV

1| L] A |

Device Y025 retains the precedin gardless of the devices X000 state.

S — -

voos [ |1 11
} : }

Reset force Set force Reset force
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7. Instructioné
| I |Inverter | O

Expression .

Input 1 Output

Function

When the input is OFF, the output is turned ON, and when the input is Ol\é@is turned OFF.

This instruction inverts the link state.

Execution condition
Input Operation Output
OFF ON

Inverts the input state
ON [Inverts the input state

Operand
No operand is required. \
Example K
| Xaaaa Yagzz |
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7. Instructions

| —(1)4 | Invert coil

Expression

A
Input (I H

Function

When the input is OFF, the device Ais set to ON, and when the inputis O
This instruction inverts the input state and store it in the device A.

Execution condition

Input

Operation

OFF |[Sets device Ato ON

ON Sets device A to OFF

vice Ais set to OFF.

Operand
Name Device Constant |Index
X|Y|R|S|T . [(XW
A |Device NN A
Example
YAAZ5
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| dpl | Positive pulse contact

Expression

7. Instructioné

A

Input —PF Output

Function
When the input is ON and the device A is changed from OFF to ON (OFF at |
scan), the output is turned ON.
This instruction is used to detect the device changing from OFF to OI\Q

Execution condition

Input Operation

OFF |Regardless of the state of device A

(0]

N State of device A is OFF

State of device A is ON Ais OFF at last scan

Ais ON at last scan

o

can and ON at this

Operand
Name Device Register Constant |Index
X|Y|[R]|S|T.|C. T|C|D| I K
A |Device VNN NN A
Example \
X0008 Xo0a3 @ RA1868 |
11— | P { }
| . |

R100 comes ON for onl@en X000 is ON and X003 changes to ON.

X000 | O

|
X003 l_l [ ]

R100 [1
1 scantime 1 scantime
L 4
Note
o T imum usable number in a program is 2048.

V= PENE —(PH —(n  total)
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7. Instructions

| -INF | Negative pulse contact

Expression

O

A
Input —INF  Output

Function

When the input is ON and the device A is changed from ON to OFF (ON at la

scan), the output is turned O

This instruction is used to detect the device changing from ON to OFF

<

Execution condition

N.

Input

Operation

OFF |Regardless of the state of device A

ON State of device A is OFF

Ais OFF at last scan

Ais ON at last scan

State of device A is ON

o

an and OFF at this

L 4

Operand
Name Device Register Constant |Index
X|IY[R[IS|T.|C. T|C K
A |Device VNN NN A
Example \
|Kﬂﬂﬂﬂ Xaea3 @ RA1868 |
1 —hi () ®

R100 comes ON for onI@

X000 | |

X003 [ ]

R100

1 scantime 1 scantime
L 4
Note
o T imum usable number in a program is 2048.
AP AN ~PH (N total)
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7. Instructioné

| {P)Y |Positive pulse coil | T1S (ﬁ)

Expression .

A
Input —(P )

Function
When the input is changed form OFF to ON, the device A is setto ON for,1 s ime.
This instruction is used to detect the input changing from OFF to ON.

Execution condition Q
Output

Input Operation

OFF |[Sets device Ato OFF

ON |When the input at last scan is OFF, sets A to ON
When the input at last scan is ON, sets A to OFF —

Operand
Name Device egister Constant |Index
X|IY[R]|S|T.|C. | XW[Y T|C|Df|[I]J[K
A |Device M ERIE
Example

|Kﬂﬂﬂﬂ \ RAia1l |
1| | | % (P} |

R101 comes ON for only 1 &@XOOO is changed from OFF to ON.

X000 K [ ]
R100 |_|
1 scan time
Note

¢ The maximum ble number in a program is 2048.

(M A ~PH e o)

Basic Hardware and Function 145



6F3B0250

7. Instructions 6

| (N)Y | Negative pulse coil | T1S (ﬁ)

Expression .

A
Input —(NH

Function
When the input is changed form ON to OFF, the device A is setto ON for,1 s ime.
This instruction is used to detect the input changing from ON to OFF.

Execution condition Q
Output

Input Operation

OFF |When the input at last scan is OFF, sets Ato OFF
When the input at last scan is ON, sets Ato ON
ON | Sets device Ato OFF —

Operand
Name Device egister Constant |Index
X|IY[R]|S|T.|C. | XW[Y T|C|Df|[I]J[K
A |Device M ERIE
Example

| ¥0000 \ Rei01 |
! | @ ) |
R101 comes ON for only 1 &@XOOO is changed from ON to OFF.

X000 |
R100 [1
\ scan time 1 scan time
Note
¢ The maximum ble number in a program is 2048.

(41 - 4PEANE ~PH (N total)
4
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7. Instructionﬁ

| TON | ON delay timer |

Expression

Input —[ A TON Bl— Output

Function

When the input is changed from OFF to ON, timer updating for the timer register Bds started. The
elapsed time is stored in B. When the specified time by A has elapsed after thelipput came ON, the
output and the timer device corresponding to B are turned ON. (Timer updating’is stopped)

When the input is changed from ON to OFF, B is cleared to 0, and the qutputand the timer device are
turned OFF.

The available data range for operand A is 0 to 32767.

Execution condition

Input Operation Qutput
OFF | No operation (timer is not updating) OFF
ON |Elapsed time < preset time (timer is updating) OFF
Elapsed time > preset time (timer is not updating) ON
Operand
Name Device Register Constant |Index
X|{Y|R[S|T.|CXWWWRWI|ISW|[ T |C|D|[ I |J[K
A |Preset time VY [ VNN N[N N[ N[N ]|0-32767
B |Elapsed time \
Example
}—}m{ﬂﬂﬂ YonzZ1 |
1 {8288 TON TABA] ) ‘
Y021 (and the timer device{T.000) is turned ON 2 seconds after X000 came ON.
X000 [ | [ ]
' : L Note
Preset:value """" ] L e Time is set in 10 ms units for;
T000 A T1: TOO0O to TO31 (0 to 327.67 s)
: : ; P T1S: T0O0O to TO63 (0 to 327.67 S)
T.000 : _ P e Time is set in 100 ms units for;
: § § P T1l:. TO032to T063 (0 to 3276.7 s)
Y021 i | L T1S: T064 to T255 (0 to 3276.7 S)
(P PR e Multiple timer instructions (TON, TOF or
Preset time (2s) Less than preset time SS) with the same timer register are not
allowed.
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7. Instructions d

| TOF | OFF delay timer

Expression

Input —[ A TOF B]— Output

Function

When the input is changed from OFF to ON, the output and the timer devicescorresponding to the
timer register B are set to ON. When the input is changed from ON to OFE, timeg, updating for B is
started. The elapsed time is stored in B. When the specified time by A has elapsed after the input
came OFF, the output and the timer device are turned OFF. (Timer updating,is stopped)

The available data range for operand A is 0 to 32767.

Execution condition

Input Operation Qutput
OFF |Elapsed time < preset time (timer is updating) ON
Elapsed time > preset time (timer is not updating) OFF
ON | No operation (timer is not updating) ON
Operand
Name Device Register Constant |Index
X{Y|R|[S|T.|C.[XWIYWRW|SW| T[C|D| I [J]K
A |Preset time NN [ NN N N[NV [N ]V ]|0-32767
B |Elapsed time \
Example
¥88aa Yozl |

1 —{@a188 TOF THABZ] { |

Y021 (and the timer device™,.002) is turned OFF 1 second after X000 came OFF.

X000 1 ]
: : A Note
Preset vallue %4+ SRR SO SO SO e Time is set in 10 ms units for;
T002 1 T1: TOOO to TO31 (0 to 327.67 s)
! : S S S T1S: TO0O to T063 (O to 327.67 s)
T.002 | ; | | ; e Time is set in 100 ms units for;
g g S T1: TO032to TO63 (0 to 3276.7 s)
Y021 | ; | [ ; T1S: T064 to T255 (0 to 3276.7 s)

¢ Multiple timer instructions (TON, TOF or

Presettime (1s) Less than presettime  SS) with the same timer register are not
allowed.
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7. Instructionﬁ

| SS

| Single shot timer

Expression

Input —[ A SS B}— Output

Function
When the input is changed from OFF to ON, the output and the timer devicescorresponding to the
timer register B are set to ON, and timer updating for B is started. The elapsedtime is stored in B.
When the specified time by A has elapsed after the input came ON, the_ output&and the timer device
are turned OFF. (Timer updating is stopped)

The available data range for operand A is 0 to 32767.

Execution condition

Input Operation Qutput
OFF |Elapsed time < preset time (timer is updating) ON
Elapsed time > preset time (timer is not updating) OFF
ON |Elapsed time < preset time (timer is updating) ON
Elapsed time > preset time (timer is not updating) OFF
Operand
Name Device Register Constant | Index
Y| R|S|T.|CIHWHNWIRWISW| T |C|D| I |J][|K
A |Preset time VY [ VNN VNNV [V |0-32767
B |Elapsed time \
Example
A5 15 15]5] YBRZ1 |
1 —{AA1AA S5  TAA3] -

Y021 (and the timer device{l.003) is turned OFF 1 second after X000 came ON.

X000 . | .

Presetf v:alue ----- | :
TOO03 . ; : v
T.003 ' | _ |
Y021 ' . _ _
B 2 S H 5 - > |

Presettime (1s) Presettime (15S)

Note

Time is set in 10 ms units for;

T1: TOO0O0 to TO31 (0 to 327.67 s)

T1S: TOOO to T063 (0 to 327.67 S)
Time is set in 100 ms units for;

T1: TO032to T063 (0 to 3276.7 S)

T1S: T064 to T255 (0 to 3276.7 s)
Multiple timer instructions (TON, TOF or
SS) with the same timer register are not
allowed.
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7. Instructions d

| CNT | Counter

Expression
Count input C CNT @} Output
Enable input EA B

Function

While the enable input is ON, this instruction counts the number of the countinput changes from OFF
to ON. The count value is stored in the counter register B. When the countvalue reaches the set value
A, the output and the counter device corresponding to B are turned ON:When the enable input comes
OFF, Bis cleared to 0 and the output and the counter device are tyrned OFF.

The available data range for operand A is 0 to 65535.

Execution condition

Enable Operation Output
input
OFF |No operation (B is cleared to 0) OFF
ON | Count value (B) < set value (A) OFF
Count value (B) > set value (A) ON
Operand
Name Device Register Constant |Index
X|{Y|R[S|T.|C.XW/YWRW|SW|[ T |C|D|[ I |J[K
A [Set value PN N[N [NV [N ] N[ N[N ]|0-65535
B [Count value \
Example
Xeoe1 Yeez1
11— CNT {3}
Xaoez
— BaasS Cﬂlﬂﬂ
Note
¢ No transitional contact is required for the
%001 L LETTLITNJII 10 [ (11 11 count input. The count input rising edge is
A 25 L detected by this instruction.
X002 NS | e For the count input, direct linking to a
S IS connecting point is not allowed. In this
C010 23 : 1*'3,1‘ case, insert a dummy contact (always ON =

SO04F, etc.) just before the input.

C.010 Refer to Note of Shift register FUN 074.
i i e Multiple counter instructions (CNT) with the
Y022 same counter register are not allowed.
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7. Instructioné

MCS | Master control set / reset O
MCR
.
Expression

Input

When

e §J

Function Q
the MCS input is ON, ordinary operation is performed. When the tis OFF, the state of

left power rail between MCS and MCR s turned OFF.

Execution condition

MCS Operation @)
input

OFF | Sets OFF the left power rail until MCR

ON | Ordinary operation

Operand K
No operand is required.

Exam

11
¥gaa1 YOBZ1
|

| P

-9

ple Q@
Xaaaa
| 5 Mes

11 LN

b5 15) 1 YOR22

— L ()
é MCR

When X000 is OFF, @vd Y022 are turned OFF regardless of the states of X001 and X002.

Equivalent cireuit @
X

(O Note

¢ MCS and MCR must be used as a pair.
‘ ¢ Nesting is not allowed.

X002 Y022
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7. Instructions 6

JCS | Jump control set / reset O
JCR
) 4
Expression
Input -[JcsH \@
—[JCRH @
Function
When the JCS input is ON, instructions between JCS and JCR are skip xecuted). When the

JCS input is OFF, ordinary operation is performed.

Execution condition
JCS Operation @)
input
OFF | Ordinary operation =
ON | Skips until JCR

Operand
No operand is required.

Example Q®
Xaaaa
| —y % rics H

11
¥gaa1 YOBZ1
|

i II P

LS

]

[JCR M

When X000 is ON, the ru%&uit is skipped, therefore Y021 is not changed its state regardless

of the X001 state. Wh iIs OFF, Y021 is controlled by the X001 state.
Note

e JCSandJCR t@d as a pair.
allowed.

¢ Nestingisn
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7. Instructioné
[ END [End | O

Expression .

HEND H

Function
Indicates the end of main program or sub-program. Instructions after the E wion are not
executed. At least one END instruction is necessary in a program.

Execution condition

Input Operation Output
Operand
No operand is required. \
Example K
135}—[I:HD ] I

Note \

e For debugging purpose, 2 or more tructions can be written in a program.
e Instructions after END instruc‘ion re executed. Those steps are, however, counted as used
steps.

Q
o
&

L 4
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7. Instructions d

| FUNO018 | MOV | Data transfer

Expression

Input -[ A MOV B]- Output

Function
When the input is ON, the data of A is stored in B.

Execution condition

Input Operation Output
OFF | No execution OFF
ON |Execution ON
Operand
Name Device Register Constant |Index
XI{Y|R|S|T.|C [XW|YWIRWSWIRT [C | D | I |J|K
A |Source N N[ Nd Nl NNV \ \
B |Destination V]ISV IV VNN NN \

Example 1 (constant to register)

RBB1Q |
1 — 12345 MOV D@18} |

When R010 is ON, a constant data, (12345) is stored in D0100 and the output is turned ON.

Example 2 (register to register)

¥Bon5S |
1 —{Sua3a MoV RWE15 7 |

When X005 is ON{the’ data of SW30 is stored in RW45 and the output is turned ON. If SW30 is
500, the data 6Q0 isfstored in RW45.

Example 3 (index madification)

|REBEE I |
ﬂ | | T—RUBAS MOV I  HDEBAA MOU YWA10] |

WhemRO050 is changed from OFF to ON, the data of RWO08 is stored in the index register | and the
data of D(0000+I) is stored in YW10. If RWO08 is 300, the data of DO300 is stored in YW10.
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7. Instructioné

| FUN 019 | DMOV | Double-word data transfer | O

Expression

Input -[ A+1-A MOV B+1-B]- Output

Function

When the input is ON, the double-word (32-bit) data of A+1-Ais stored in double- register B+1-B.
The data range is -2147483648 to 2147483647.

Execution condition
Input Operation

OFF [No execution
ON Execution

Operand
Name Device Constant |Index
X|IY|R|S|[T. |[C. [ XW|YW I [ J | K
A |Source NN NIV J N
B |Destination N NEIRER N

Example
Raa11 |
1 ——{Da1A1-DA16AA DHOU RHEI% i |
When R0O11 is ON, a double-wo@ of D0101-D0100 is stored in RW17-RW16 and the output
is turned ON. If D0101-D01 O\ 67, the data 1234567 is stored in RW17-RW16.
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7. Instructions 6

| FUN020 | NOT | Invert transfer O

Expression

Input -[ A NOT B]- Output

Function
When the input is ON, the bit-inverted data of A is stored in B.
Execution condition 0
Input Operation Output
OFF [No execution OFF
ON | Execution ON m
Operand
Name Device ter Constant |Index
X|Y|R|S|T.|C. | XW[YW|R D | J | K
A [Source N[V NN NN \ \
B |Destination N NIH NN NN N
Example @
RABAS |
1 F—RWA3A HNOT DBEZBA |
When R0O10 is ON, the bit-inverte RW30 is stored in D0200 and the output is turned ON.

If RW30 is H4321, the bit-inxert d HBCDE) is stored in D0200.
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7. Instructioné

| FUN 022 | XCHG | Data exchange | O

Expression

Input -[ A XCHG B]- Output

Function

When the input is ON, the data of A and the data of B is exchanged. 0@

Execution condition

Input Operation Output
OFF [No execution OFF
ON Execution

0

Operand
Name Device ter Constant |Index
X|Y|R|S|T.|C.|IXW|YW|R D | | J | K
A |Operation data MR VIV N [N ]N V
B |Operation data N VIV [ VIV VIV 3

Example @

RBB0S |
1 ——{RUBZ23 XCHG Daiea

ﬁ D0100 is exchanged. If the original data of RW23 is
@peration result is as follows.

.
RW23 RW23 201
D0100 : D0100 [ 23456

Before operation

Q>®

When R0OO05 is ON, the data of R
23456 and that of D0100 is 291

After operation
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7. Instructions 6

[FUNO024 [ TINZ |Table initialize | T1S (ﬁ)

Expression .

Input —-[ A TINZ (n) B]- Output

The allowable range of the table size nis 1 to 1024 words.

Execution condition
Input Operation

OFF [No execution
ON Execution

Function
When the input is ON, the data of A is stored in n registers starting with BQ

Operand
Name Device Constant |Index
X|Y|R|S|T.[C. | XW[YW | J | K
A |Source Nl NN N
n |Table size 1-1024
B |Start of
destination

\/
Example \i
ROG10 @ |

1 ——{ 888688 TINZ(B81688)Da |
L 4

When R010 is ON, a const N 0) is stored in 100 registers starting with D0200 (D0200 to
0
D0201 0
0

D0299) and the output i& @)
Constant[ 0]
D0202

Q¥ -

D0200

100 registers
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7. Instructionﬁ

| FUN 025 | TMOV | Table transfer | T1S only

Expression

Input -[ A TMOV (n) B]- Output

Function
When the input is ON, the data of n registers starting with A are transferred teya registers starting with
B in a block. The allowable range of the table size nis 1 to 1024 words.

Execution condition

Input Operation Output

OFF | No execution OFF

ON Execution ON
Operand

Name Device Register Constant | Index
XI{Y|R|S|T.|C [XW|IYWIRWSW] T'[C|D| I [J]K

A |[Start of source NN RN YNV

n |Table size 1-1024
B |Start of VOl AW | VY

destination

Example

RoB18 |
1 ——{Das58a TMOU (B8818)D166a]

When R010 is ON, the data@f DE500 to DO509 (10 registers) are block transferred to D1000 to
D1009, and the output is,turned ON.

D0500 1111 D1000 1111
D0501 2222 D1001 2222
D0502 3333 Block transfer D1002 3333 10 registers
D0509 17345 D1009 12345
Note

e The source and destination tables can be overlapped.
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7. Instructions d

| FUN 026 | TNOT | Table invert transfer | T1S onhly

Expression

Input -[ A TNOT (n) B]- Output

Function
When the input is ON, the data of n registers starting with A are bit-invertedand transferred to n
registers starting with B in a block. The allowable range of the table size n,is 1 10,1024 words.

Execution condition

Input Operation Output

OFF | No execution OFF

ON Execution ON
Operand

Name Device Register Constant | Index
XI{Y|R|S|T.|C [XW|IYWIRWSW] T'[C|D| I [J]K

A |[Start of source NN RN YNV

n |Table size 1-1024
B |Start of VOl AW | VY

destination

Example

RBB10 |
1 ——{DB6Ba TNOT (BBBA5)DBB6S | |

When R010 is ON, the data@f DE600 to DO604 (5 registers) are bit-inverted and transferred to
D0865 to D0869, and the eutput is turned ON.

D0600 HOOFF D0865 HFFOO0
D0601 HO000 Bit-invert D0866 HFFFF
D0602 H1234 and transfer D0867 HEDCB 5 registers
D0603 H5555 g D0868 HAAAA
D0604 H89AB D0869 H7654
Note

e The source and destination tables can be overlapped.

160 T1/T1S User's Manual



6F3B0250

7. Instructionﬁ

[FUNO027] +  [Addition |

Expression

Input -[A + B —» C]- Output

Function

When the input is ON, the data of A and the data of B are added, and the result is.stored in C.

If the result is greater than 32767, the upper limit value 32767 is stored in,C, ang\the output is turned
ON. If the result is smaller than -32768, the lower limit value -32768 is storethin'C, and the output is
turned ON.

Execution condition

Input Operation Output
OFF [No execution OFE
ON |Execution (normal) QFEF

Execution (overflow or underflow occurred) ©N
Operand

Name Device Register Constant |Index

XITY|R|IS|T.|C IXW|IYWIRWISW| T | C | D] I J | K

A |Augend TN IS N[ VN[N NN V V
B |Addend VN VNN NN NV A v v
C [sum VIV VIV VIV V[V v
Example

RABAS Raa1a |

1 ——Da1ea + A1866, =+ DA118] . |
When R0OO5 is ON, the datayof,D0100 and the constant data 1000 is added, and the result is
stored in D0O110.

If the data of D0100 15712345, the result 13345 is stored in D0110, and R010 is turned OFF.
D0100 12345% ——

+ — DO0110 13345 R0O10 is OFF
Constant | 42000 ————

If the data of DO100 is 32700, the result exceeds the limit value, therefore 32767 is stored in
D0110, an@R010 is turned ON.

D0%.00 32700 |— 1 Overflow

+ — DO0110 32767 R010 is ON
Constant | 1000 | ————
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7. Instructions d

FUN 028 — Subtraction

Expression

Input -[A — B — C]- Output

Function

When the input is ON, the data of B is subtracted from the data of A, and théyesult'is stored in C.

If the result is greater than 32767, the upper limit value 32767 is stored in4C, anththe output is turned
ON. If the result is smaller than -32768, the lower limit value -32768 is starethin’C, and the output is
turned ON.

Execution condition

Input Operation Output
OFF |No execution OFk
ON |Execution (hormal) QEF

Execution (overflow or underflow occurred) ©N
Operand

Name Device Register Constant | Index

X{IY|[R|IS|T.|C I XWIYWIRWISW| T |C|D| 1 ]|J|[|K

A |Minuend VW (S N[ VN NNV \ \
B |Subtrahend NNV N AN NN NN A \ \
C |Difference VI NN AN NN NN \
Example

RBBAS RBa18 |

1 ——{Dezon - A2500,, -+ RUBSA] 3 |
When R005 is ON, the constant'data 2500 is subtracted from the data of D0200, and the result is
stored in RW50.

If the data of D0200 15715000, the result 12500 is stored in RW50, and R010 is turned OFF.

D0200 15000%:

- — > RWA50 12500 R0O10 is OFF
Constant | %2500 ———

If the data of D0200 is -31000, the result is smaller than the limit value, therefore -32768 is stored
in RW50, and RO10 is turned ON.

D020, [-31000| —  Underflow

—-— RWA5S0 -32768 R010 is ON
Constant| 2500 ——
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7. Instructioné

FUN 029 * Multiplication

O

Expression

Input -[A * B — C+1-C]- Output

Function

length register C+1-C.

When the input is ON, the data of A is multiplied by the data of B, and the$ ored in double-

Execution condition
Input Operation

OFF |[No execution
ON Execution

Operand
Name Device Constant |Index
X|Y|[R|S|T.|C 1 1 J | K
A |Multiplicand NIERE J J
B |Multiplier NIERE J N
C |Product NEE N
Example

RAAAS \
1 —{DAASA =  RWAAS @ 1-DA100]

When R005 is ON, the dataﬁ% multiplied by the data of RWO05, and the result is stored in
-D0200 (u

double-length register DO1

pper 16-bit in DO101 and lower 16-bit in DO100).

If the data of DO050 is the data of RWO05 is 20, the result 30000 is stored in

D0101-D0100.

D0050 7‘
x —— D0101-D0100
RWO05 [£ 20
N 7 D0101 [ HO000] (upper 16-bit)
D0100 [ H7530] (lower 16-bit)

L 4

Basic Hardware and Function 163



6F3B0250

7. Instructions

=

| FUN 030 | / | Division

Expression

Input -[A / B —» C]- Output

Function

When the input is ON, the data of A is divided by the data of B, and the quotient iS,stored in C and the

remainder in C+1.

Execution condition

Input Operation Output ERE
OFF |No execution OFF >
ON |Normal execution (B = 0) ON 5

No execution (B = 0) OFE Set
Operand

Name Device Reqgister Constant |Index

XITY|R|IS|T.|JCIXWIYWIRW)SW| T | C | D] I J | K

A [Dividend VIV W N[V NN N N
B |Divisor Vb WA TN [ VN[N VNN N N
C |Quotient VSNV V[V V[ VIV N
Example

RBB0S
1 —RuBzz - BA3Z25,, +( RUAZ7]

When RO0O05 is ON, the data'of RW22 is divided by the constant data 325, and the quotient is

stored in RW27 and the“temainder is stored in RW28.

If the data of RW22 is(2894) the quotient 8 is stored in RW27 and the remainder 294 is stored in

RW28.
RwW22 289 |
+~ ——— RW27

Constant _ RW28

Note

8

294

(quotient)
(remainder)

e If divisor (operand B) is 0, ERF (instruction error flag = S051) is set to ON.
The ERF (S051) can be reset to OFF by user program, e.g. —[ RST S051 ]—.

o If the Index register K is used as operand C, the remainder is ignored.

o If operand A is -32768 and operand Biis -1, the data -32768 is stored in C and 0O is stored in C+1.
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7. Instructionﬁ

| FUN031| D+ | Double-word addition |

Expression

Input -[ A+1-A D+ B+1-B —» C+1.C]- Output

Function
When the input is ON, the double-word data of A+1-A and B+1-B are added, and thefresult is stored in
C+1-C. The data range is -2147483648 to 2147483647.

If the result is greater than 2147483647, the upper limit value 2147483644 is'stored in C+1-C, and the
output is turned ON. If the result is smaller than -2147483648, the lower limit,value
-2147483648 is stored in C+1-C, and the output is turned ON.

Execution condition

Input Operation Output
OFF [No execution ORE
ON |Execution (normal) OEF
Execution (overflow or underflow occurred) ON
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. | XWIYWIRWISW| T | C | D | | J | K
A |Augend N LV VN[NV \
B |Addend Vi | VNV N
C [Sum VN[NNI
Example
RABAS Raa1a |
1 —{DAA11-DAALIA D+ ARAA1AAABE -+ DA161-DA16AE] -

When ROO05 is ON, the datarof D0011-D0010 and the constant data 100000 is added, and the
result is stored in DE401P0100.

If the data of,DO011-20010 is 300000, the result 400000 is stored in D0101-D0100, and R0O10 is
turned OFF. (No overflow/underflow)

D0011-D0O0106 300000 —

+ — DO0101.-D0100 400000 R0O10 is OFF
Constant 100000 ———
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7. Instructions

=

FUN 032 D—

Double-word subtraction

Expressi

on

Input —[ A+1-A D— B+1-B — C+1.C]- Output

Function

When the input is ON, the double-word data of B+1-B is subtracted from A+%A, and the result is

stored in C+1-C. The data range is -2147483648 to 2147483647.
If the result is greater than 2147483647, the upper limit value 214748364#%,is Stored in C+1.-C, and the

output is turned ON. If the result is smaller than -2147483648, the lower limipvalue

-2147483648 is stored in C+1-C, and the output is turned ON.

Execution condition

Input Operation Qutput
OFF | No execution OFR
ON | Execution (normal) ORF
Execution (overflow or underflow occurred) ON
Operand
Name Device Register Constant | Index
X|{Y|[R|S|T.|C IXW|YWIRW|SW| T | C | D
A [Minuend AR \
B |Subtrahend VW VANV \
C |Difference VIV ANV
Example
RBBAS RBa18 |
1 ——{DpaiA1-DAiEA D— “BYAZ5-RYez4 -+ DA163-DA16Z] {7

When R0O05 is ON, theldouble-word data of RW25-RW24 is subtracted from the double-word data
of D0101-D0100, anehthe®result is stored in D0103-D0102.

If the data ofsD0201-DO100 is 1580000 and the data of RW25.-RW?24 is 80000, the result 1500000

is stored ip'D0203-D0O102, and R0O10 is turned OFF. (No overflow/underflow)

D0101-D0100 1580000| —

RW25-RW24

— — D0103-D0102
80000] ——
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7. Instructionﬁ

| FUN035| +C | Addition with carry |

Expression

Input -[A +C B — C]- Output

Function

When the input is ON, the data of A, B and the carry flag (CF = S050) are added,and the result is
stored in C. If carry is occurred in the operation, the carry flag is set to ONIf thejresult is greater than
32767 or smaller than -32768, the output is turned ON.

This instruction is used to perform unsigned addition or double-length, additien.

Execution condition

Input Operation Output CF
OFF |No execution OFE -
ON |Execution [Normal No carry @EF Reset
Carry occurred QFF Set
Overflow / |No carry ON Reset
underflow | Carry occurred ON Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[CELEKWNYWIRWISW| T | C |D| I [J]|K
A |Augend W [V [V V[V V[V V[N v
B |Addend N Y [V V[V V[V v
C [sum VNIV VNIV VTN v
Example
RAA13
11— | [RSTC] [DALeA +C RWAzZAa -+ DAZAA]
\—DJEIlEIl +C RWAzZ1 -+ DBAzA1]

When R013 isyON,the gata of double-length registers D0101-D0100 and RW21-RW20 are
added, andghe result’s stored in D0201-D0200. The RSTC is a instruction to reset the carry flag
before staftingsthe calculation.

If the data of D@201-D0100 is 12345678 and RW21-RW20 is 54322, the result 12400000 is stored
in D0201-D0200.

DO0101-D0100 [ 12345678 | — 1

+ —— > D0201-D0200 [ 12400000
RW21-RW20 54322 | ————
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7. Instructions

=

FUN 036 -C

Subtraction with carry

Expression

Input -[A -C B —» C]- Output

Function

When the input is ON, the data of B and the carry flag (CF = S050) are subtfacteddrom A, and the
result is stored in C. If borrow is occurred in the operation, the carry flag is,set toyON. If the result is

greater than 32767 or smaller than -32768, the output is turned ON.
This instruction is used to perform unsigned subtraction or double-length stibtraction.

Execution condition

Input Operation Ooutput CF
OFF [No execution OFE -
ON Execution [Normal No borrow QFE Reset
Borrow occurred OEF Set
Overflow / |No borrow ON Reset
underflow [Borrow occurred ON Set
Operand
Name Device Register Constant |Index
X|IY| R[S |T.|CIYXWHYWIRWISW| T | C | D | J K
A [Minuend VRV | VN[NV N[NV \ \
B |Subtrahend Wl VIV N \
C |Difference NIV N[N NNV v
Example
|REII313
1 | | [RSTC] [DAZaAA -C  RU@zZ =+ DBRZ18]
}» \—DJEIZEIl -C  RUA23 =+ DBAZ11]

When R013 is,ON, the data of double-length register RW23-RW22 is subtracted from the data of
D0201-D0200, and the'result is stored in D0211-D0210. The RSTC is a instruction to reset the
carry flag before stawting the calculation.

If the data of'20201.D0200 is 12345678 and RW23-RW22 is 12340000, the result 5678 is stored

in D0211-D0210.

D0201-D0200 | 12345678 | —
- —————— DO0211.D0210 5678
RW23'‘RW22 [ 12340000 ——
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7. Instructioné

FUN 039 U= Unsigned multiplication T1S (ﬁ)

Expression ®

Input -[A Ux B —» C+1-C]- Output

Function
When the input is ON, the unsigned data of A and B are multiplied, and tk@ stored in
ign

double-length register C+1-C. The data range of A and Bis 0 to 65535 (u

16-bit data)

Input

Execution condition
Operation

OFF

No execution

ON Execution
Operand

Name Device Constant |Index

X|Y|R|S|T.|C.|XW | J | K

A [Multiplicand N NIEEE J N
B [Multiplier N NIERE J N
C |Product NR IR N
Example

When R010 is ON, the data3 Qs multiplied by the data of RWO05, and the result is stored in

RB01Q

1— —{pa@sa U= RWABS @1-1}31@9] |

double-length register D01Q1-D02Q0 (upper 16-bit in DO101 and lower 16-bit in DO100).

If the data of DO050 is Kd the data of RWO05 is 30, the result 1575000 is stored in
D0101-D0100.

x — > D0101-D0100 1575000

¢ This instruction handles the register data as unsigned integer.

L 4
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7. Instructions

=

| FUN040 | U/ | Unsigned division

| T1S ohly

Expression

Input -[A U/ B - C]- Output

Function

When the input is ON, the unsigned data of A is divided by the unsigned datanof B;,and the quotient is
stored in C and the remainder in C+1. The data range of A and Bis 0 to 65535 (unsigned 16-bit data)

Execution condition

Input Operation Output ERE
OFF |No execution OFF >
ON |Normal execution (B = 0) ON 5

No execution (B = 0) OFE Set
Operand

Name Device Reqgister Constant |Index

XITY|R|IS|T.|JCIXWIYWIRW)SW| T | C | D] I J | K

A [Dividend VIV W N[V NN N N
B |Divisor Vb WA TN [ VN[N VNN N N
C |Quotient VSNV V[V V[ VIV N
Example

RBB18
1 ——{DaB3a U- 863808 , +( DBBESA ]

When R0O10 is ON, the data'of DO@30 is divided by the constant data 300, and the quotient is

stored in DO050 and therémainder is stored in DO051.

If the data of DO030 is(54321, the quotient 181 is stored in DO050 and the remainder 21 is stored

in DOO51.
D0030 54321 |57
+ — RW27

Constant _ RW28

Note

181

21

(quotient)
(remainder)

e If divisor (operand B) is 0, ERF (instruction error flag = S051) is set to ON.
The ERF (S051) can be reset to OFF by user program, e.g. -[ RST S051 ]-.

o If the index register K is used as operand C, the remainder is ignored.

e Thisynstruction handles the register data as unsigned integer.
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7. Instructionﬁ

| FUNO041 | DIV | Unsigned double/single division |

Expression

Input -[ A+1-A DIV B — C]- Output

Function
When the input is ON, the double-word data of A+1-Ais divided by the data@f Bj.and the quotient is

stored in Cand the remainder in C+1. The data range of A+1-Ais 0 to 4294967295, and the data range
of Band Cis 0 to 65535.

If the quotient is greater than 65535 (overflow), the limit value 65535 is/stored,in C, O is stored in C+1,
and the instruction error flag (ERF = S051) is set to ON.

Execution condition

Input Operation Output ERF
OFF [No execution @FF -
ON |Normal execution (B = 0) ON -
Overflow (B # 0) ON Set
No execution (B = 0) OFF Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C.XMIYWIRWISW| T | C | D | | J | K
A |Dividend Vi [ VNV V N V
B |Divisor WV VN[NV \
C |Quotient N N[N N[V
Example
Raa1a RBB14 |
1 - DazA1-DEZAME DTY, A4ABE -+ D166A] -

When R010 is ON,the deuble-word data of D0201-D0200 is divided by the constant data 4000,
and the quotient isistored in D1000 and the remainder is stored in D1001.

If the data of,DO201D0200 is 332257, the quotient 83 is stored in D1000 and the remainder 257
is stored in’D1001.

D0201-D0200 332257 | —

+ — D1000 83 ] (quotient)
Constant 4000 | ——— D1001 257 | (remainder)

Note

e If,divisor (operand B) is 0, ERF (instruction error flag = S051) is set to ON.
The ERF (S051) can be reset to OFF by user program, e.g. -[ RST S051 ]-.

¢ “This instruction handles the register data as unsigned integer.
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7. Instructions

| FUN043 | +1 |Increment

O

O

Expression .
Input -[+1 A]- Output
Function
When the input is ON, the data of A is increased by 1 and stored in A.
Execution condition 0
Input Operation Output
OFF | No execution OFF
ON__|Execution ON m
Operand
Name Device ter Constant | Index
X|IY[R]S|T.|C. [XW|YW|R D|1]J]|K
A |Operation data MR NN NN \

Example @
| XBae4

1| | | T—{ +1 DBesa

stored in DO050.

At the rising edge of X004 changesW}F to ON, the data of DO050 is increased by 1 and

If the data of DO050 is 750 m& xecution, it will be 751 after the execution.

D0050 D0050
750 +1

Note
e There is nodlimi for this instruction. When the data of operand A is 32767 before the
executiof, it e -32768 after the execution.
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7. Instructioné

O

FUN 045 -1 Decrement
Expression ®
Input -[ -1 A]- Output
Function
When the input is ON, the data of A is decreased by 1 and stored in A. 0
Execution condition
Input Operation Output
OFF | No execution OFF
ON [Execution ON
Operand
Name Device er Constant | Index
X|Y|R|S|T.|C.|IXW|YW|R C|D]| I J | K
A |Operation data MR NN NN \

Example @
| Xxppas

1| | | "— -1 Desse

stored in DO050.

At the rising edge of X005 changes %F to ON, the data of DO050 is decreased by 1 and

If the data of DO050 is 1022Q)w‘\t execution, it will be 1021 after the execution.

D0050 D0050
1022 -1 1021

67 after the execution.

or this instruction. When the data of operand A is -32768 before the
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7. Instructions 6
| FUN048 | AND |AND O

Expression .
Input -[A AND B —» C]- Output
Function
When the input is ON, this instruction finds logical AND of A and B, and stores t sultin C.
Execution condition é

Input Operation Output

OFF [No execution OFF

ON _|Execution ON @
Operand

Name Device ter Constant |Index
X|Y|R|S|T.|C. | XW[YW|R D | J | K

A [Source N[V NN NN \ \
B |[Source v [ A NN NN ANV \ \
C |AND N VINVININ[NTA v
Example

11515 e

1 H—{RWai1Zz aAND HFFB0

.

7

When R012 is ON, logical AND @3 is executed for the data of RW12 and the constant data
i 0

HFF00, and the result is stoﬂe\ .
If the data of RW12 is he result H3400 is stored in DO030.

F E D 8 7 6 5 4 3 2 1 0
RW12 olo{1|2jo|2|o]o]o|1]o[1|0]1][1]0]

3Q I 4 5 6
\ AND

Constantd |141[1]1|1|1]1]{o|o]o|o|0]|0]0]|O]
v

F F
. !

[0JoJ1]1]ofa]ofofofofofo]o]o]o]0]

0 0

3 4 0 0
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7. Instructioné

| FUN 050 |

OR |OR

O

Expression

L

Input -[A OR B — C]- Output

Function

Execution condition

When the input is ON, this instruction finds logical OR of A and B, and stor 6@“ in C.

Input Operation Output
OFF [No execution OFF
ON _|Execution ON @
Operand

Name Device ter Constant |Index

X|Y|R|S|T.|C. | XW[YW|R D | J | K

A [Source NN NN NN N \
B |source v [ A NN NN ANV v v
C |orR \ NN NNV \
Example

RE’IE’IiZ

When R012 is ON, logical OR operati c

—RU813 OR RUBZO

result is stored in DO031.

AN

is executed for the data of RW13 and RW20, and the

If the data of RW13 is @WZO is H4321, the result H5779 is stored in DO031.

5 4 3

1
|1|0|0|1|1|1|1|0|0|0|

6

7 8

OR

3

2 1

!

[oJ1olajofafafafofsfaf1]1]ofo]1]

5 7

7 9
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7. Instructions 6

| FUN052 | EOR |Exclusive OR O

Expression .

Input -[A EOR B — C]- Output

Function
When the input is ON, this instruction finds exclusive OR of A and B, and stares resultin C.

Execution condition
Input Operation Output
OFF [No execution OFF
ON |Execution ON @
Operand

Name Device ter Constant |Index

X|Y|R|S|T.|C. | XW[YW|R D | J | K

A [Source MR VIV V[N v N
B [source V[ W VIV NN [NV v v
C |Exclusive OR N NIVIVIVTIV] Y J
Example

Raa12 |

1 ——DiBBA@ EOR D@38 - i |

When R012 is ON, exclusive ORfope n is executed for the data of D1000 and D0300, and the

result is stored in D1000. ¢
If the data of D1000 is F@DOBOO is H4321, the result H1559 is stored in D1000.

F E D 8 7 6 5 4 3 2 1 0
D1000 |of1|o|2jo|2[1]ofo|1|1]1][1]0]0]0O]

SQ ) 6 7 8
\ Exclusive OR

Wlijofofofof1]1jojofa]ofofofo]1]
v

D0300

4 3
. }

[oJoJol1jofa]ofafof1]of1]1]0f0]1]

2 1

1 5 5 9
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7. Instructionﬁ

[ FUN 056 | MAVE [ Moving average | T1S ohly

Expression

Input -[ A MAVE (n) B —» C]- Output

Function

When the input is ON, this instruction calculates the average value of the latest A,sean’s register A
data, and stores it in C. The allowable range of nis 1 to 64.

This instruction is useful for filtering the analog input signal.

The latest n scan’s data of A are stored in n registers starting with B, and €+ are used as pointer.

Execution condition

Input Operation Output
OFF | No execution OFE
ON |Execution ON
Operand
Name Device Register Constant | Index
XI{Y|[R|IS|T.|C IXWIYWJRW|SW| T|C|D ]| 1 ]|J][|K
A [Input data VAN [NV VNN N
n |Data size 1-64
B |Start of table NIV VIV VT
C |Output data NME R EEEE R
Example

1’—D(HEIEH MAVE (B5) DA9IBEY, -+ DBA1d ] |

The latest 5 scan’s data 0f XM/ 04 is stored in DO900 to D0904 (5 registers), and the average value
of them is calculated and stered in D0O010.
D0011 is used as internal work data.

XWO04¢ | D0010
1st scan 1000 200| =(1000) /5
2nd scan 1005 401| = (1000 + 1005) / 5
3rd scan 1009 603| = (1000 + 1005 + 1009) / 5
4th scan 1012 805| = (1000 + 1005 + 1009 + 1012) / 5
5th scan 1007 1006| = (1000 + 1005 + 1009 + 1012 + 1007) / 5
6th,scan 1004 1007| = (1005 + 1009 + 1012 + 1007 + 1004) / 5
7th'scan 998 1006| = (1009 + 1012 + 1007 + 1004 +998) / 5

8th 'sean 994 1003| = (1012 + 1007 + 1004 + 998 + 994) / 5
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7. Instructions d
[FUN 061 ] DFL |[Digital Filter | T1S only
Expression

Input -[A DFL B — C]- Output

Function
When the input is ON, this instruction calculates the following formula to perfermidigital filtering for
input data A by filter constant by B, and stores the result in C.
yn=(1-FL)xXn+FLxyn-1
Here; xnis input data specified by A
FL is filter constant, 1/10000 of data specified by B (data range: Oio 9999)
yn is output data to be stored in C
yn-1 iS output data at last scan
This instruction is useful for filtering the analog input signal. C+4,1Stwsed for internal work data.

Execution condition
Input Operation Quitput
OFF | No execution OFF
ON | Execution (FL is limited within the range of 0 t0f9999) ON

Operand
Name Device Register Constant | Index
XIY|IR|IS|T. |CPRKWNWRWISW| T | C D |1 [|J]|K
A [Input data VRV [ VN[N [NV VNN N
B |Filter constant Wl VI VIV VTV Y
C |Output data NIVIVIVTV] Y
Example

1}—D(HEIEH DFL D818y %9 DB116] I

The filtered data of XWQ4 is stored in D0110. (D0111 is used for internal work data)

When D100 value is small When D0100 value is large
XW04 XW04
\ |
D0110 D0110
Time Time
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7. Instructionﬁ

| FUN062 | HTOA |[Hexto ASCII conversion | T1S only

Expression

Input -[ A HTOA (n) B]- Output

Function

When the input is ON, the hexadecimal data of n registers starting with A is €onverted into ASCII
characters and stored in B and after. The uppermost digit of source A is storediin lower byte of
destination B, and followed in this order. The allowable range of nis 1 t0,32:

Execution condition

Input Operation Output
OFF | No execution QFE
ON Execution ON
Operand
Name Device Register Constant | Index
XI{Y|R|S|T.|C [XW|YWIRWISW|'T[C|D| I |[J]K
A |Source NIV V]V VNN \
n |Data size 1-32
B |Destination N SNV VYV Y
Example

RBB18 |
1 ——{Dai18a HTOA (B84) DBZ2@} |

When R010 is ON, 4 words @atavef D0100 to D0103 are converted into ASCI| characters, and
stored in 8 words registégs stagting with D0200.

F 0 F 8 7 0
D0100 HO123 D0220 [ “T"(H31) | “0" (H30)
D0101 H4567 Converted D0221 | “3"(H33) | “2" (H32)
D0102 H8oAB D0222 | “5"(H35) | “4" (H34)
D0103 HCDEF D0223 | “7"(H37) | “6" (H36)
D0224 | 9" (H39) | “8” (H38)
D0225 | “B” (H42) | “A” (H41)

D0226 | "D’ (H44) | “C” (H43)
D0227 | “F’ (H46) | “E” (H45)

Note

o, Ifindex register (I, J or K) is used for the operand A, only n= 1 is allowed. Otherwise, boundary
error will occur.
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7. Instructions

=

| FUN063 | ATOH | ASCII to Hex conversion |

T1S only.

Expression

Input -[ A ATOH (n) B]- Output

Function

When the input is ON, the ASCII characters stored in n registers starting with,A is,eonverted into
hexadecimal data and stored in B and after. The lower byte of source A is storedias uppermost digit of
destination B, and followed in this order. The allowable ASCII character intheéssource table is “0” (H30)
to “9” (H39) and “A” (H41) to “F” (H46). The allowable range of nis 1 1 64:

Execution condition

Input Operation Output ERF
OFF |No execution OFE -
ON |Normal execution N —
Conversion data error (no execution) QEF Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C I XW[YWIRWISW| T | C | D | | J | K
A |Source VW (S N[V V[NV AV \
n |Data size 1-64
B |Destination NN ANV
Example
RAA11 RABZZ |

1 —{DB388 ATOH (B8) RWO48] { } |

When R0O11 is ON, the ASGII characters stored in 8 words of DO300 to DO307 are converted into
hexadecimal data, and'stored’in 4 words registers starting with RW040.

F 8 7 0 F 0

D0300 [ “LaH3DS 10" (H30) RW040 H0123

D0301 | 28" (H83) W™ 2" (H32) Converted RW041 H4567

D0302  [£"5" (H35W. “4” (H34) RW042 H89AB

D0303 ‘P77 (H37) | “6" (H36) RWO043 HCDEF

D0304 | "9u(HB9) | “8” (H38)

D0305 | “B” (H42) | “A” (H41)

D0306 | “D” (H44) | “C” (H43)

D0307 | ®F’ (H46) | “E’ (H45)

Notfe

e uiflindex register (I, J or K) is used for the operand A, only n= 1 is allowed.

¢, If nis odd number, lower 2 digits of the last converted data will not be fixed, Use even for n.
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7. Instructionﬁ

| FUNO064 | TEST |Bittest |

Expression

Input -[ A TEST B]- Output

Function

When the input is ON, this instruction finds logical AND of A and B. Then if the result’is not 0, sets the
output to ON.

Execution condition

Input Operation Output
OFF | No execution OFF
ON Execution |When the resultis not 0 ON
When the resultis 0 OFRE
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C.IXWIYWIRW(SW|'T |C |D| I [J]|K
A [Source VIV V[ V]V V][V \ \
B |Test data NN AT [ VNN NN \ \
Example
RBBAA |
1{RUAA? TEST HAFFF] - |

Logical AND operation is exécuted forthe data of RWO07 and the constant data HOFFF, and if the
result is not 0, ROOA is turned ON. (ROOA is turned ON when any device from R070 to RO7B is
ON.)

If the data of RWO7 is AA4008FR0O0A is turned ON.

F E b B“A 9 8 7 6 5 4 3 2 1 O
Rwo7 |oJ1]0j0folo]olo]olo]olof1]o]0]0]
\ 4
4 0 0 8
AND

Constant [0]|0]ofofafa|afafaafa|a]a]a]a]1]

0 F F F

l Result is not 0
Result [o]oJofoJo]o]o]o]Jo]o]ofo]1]o0]0]0] » ROOA comes ON

A
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7. Instructions d

| FUN068 | SHR1 |1 bit shift right

Expression

Input -[ SHR1 A]- Output

Function

When the input is ON, the data of register A is shifted 1 bit to the right (LSB direction): O is stored in the
left most bit (MSB). The pushed out bit state is stored in the carry flag (CF %,S050), After the operation,
if the right most bit (LSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF |No execution OFE -
ON |Execution [WhenlLSB=1 ON Set or reset
When LSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XWI[YWJRWISW| T | C | D | | J | K
A |Operation data VU AW [V V[NV V] \
Example
| £aua? Rava1 |

1| || T SHR1RWB15] {3} |

When X007 is changed from @FFRto,ON, the data of RW15 is shifted 1 bit to the right.

The figure below showskan operation example.

(MSB) (LSB)
F E D C,B A 9 8 7 6 5 4 3 2

RW15 |o|1|o|o|o|o|1|0|1|0|o|o|1|o|1|o|

\\\\\\\\\\\\\\\\CF

Rwi15 #lofo|1%o|o]ofof1|o[1|0]|o]0[1]0]1]

(Result) T ‘
0 ROO1 is turned ON
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7. Instructionﬁ

| FUNO069 | SHL1 |1 bit shift left |

Expression

Input -[ SHL1 A]- Output

Function

When the input is ON, the data of register A is shifted 1 bit to the left (MSB directian)¢ O is stored in the
right most bit (LSB). The pushed out bit state is stored in the carry flag (CE = SQ50). After the
operation, if the left most bit (MSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF |No execution OFE -
ON |Execution [When MSB =1 ON Set or reset
When MSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XWI[YWJRWISW| T | C | D | | J | K
A |Operation data VU AW [V V[NV V] \
Example
| £8805 RABAZ |

1| | | it—{ SHL1RWA15] Aty

When X008 is changed from? OFFE,to ON, the data of RW15 is shifted 1 bit to the left.
The figure below showsyan operation example.
(MSB) (LSB)

F EDCWBA®® 8 7 6 5 4 3 2 10
[1]1]1 o041 ]1]0]0]1]2]1]0]2][0] Rwis

ce . UMD /LSS LS

ldl140]@f1]1]1]o]of1]1]1]o]1]0]0] RWA15 (Result)

L' R0OO02 is turned ON 0
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| FUNO70 | SHR | n bit shift right

Expression

Input -[A SHR n —» B]- Output

Function

When the input is ON, the data of register A is shifted n bits to the right (LSBydirection) including the

carry flag (CF = S050), and stored in B. 0 is stored in upper n bits. After the operation, if the right most
bit (LSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF [No execution QFE -
ON Execution [(WhenlLSB=1 ON Set or reset
When LSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY| R[S |T.|C |IXWIYWJRWISW| T | C | D | J K
A |Source VIV A [ V|V NNV v v
n |Shift bits 1-16
B |Destination NN NN NN YN ~
Example
|HE’IBB? Raaa1 |

1| | | '—{RWB18 SHR [ 0% -~ RWBza’] )

When X007 is changed ftom@FF to ON, the data of RW18 is shifted 5 bits to the right and the
result is stored in RW20.

The figure below showsyanoperation example.

(MSB) (LSB)
F EpDC€C B A 9 8 7 6 5 4 3 2 1 0

Rwi18 #lojd[odolo|o]1]o1]o|o]1][1]0]1]0]

CF
Rw20 [o|o|o]o|o|o]1]o]o]o|o]1]0o[1]0]0]

(Result) W |_>

0

ROO1 is turned OFF
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| FUNO71 | SHL |n bit shift left |

Expression

Input -[A SHL n —» B]- Output

Function

When the input is ON, the data of register A is shifted n bits to the left (MSBadirection) including the
carry flag (CF = S050), and stored in B. 0 is stored in lower n bits. After the gperatign, if the left most bit
(MSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF [No execution QFE -
ON Execution [When MSB =1 ON Set or reset
When MSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY| R[S |T.|C |IXWIYWJRWISW| T | C | D | J K
A |Source VIV A [ V|V NNV v v
n |Shift bits 1-16
B |Destination NN NN NN YN ~
Example
|KEIEIE’IE RABGEZ |

1| | | "—{RWA18 SHL [ 63 -~ RuB26] )

When X008 is changed fram@FF to ON, the data of RW18 is shifted 3 bits to the left and the
result is stored in RW20.

The figure below showsyan/operation example.

(MSB) (LSB)
FOE D,C"B A 9 8 7 6 5 4 3 2 1 0

ldlog1l@|ol1|1][1]o]of1]1]2]o[1]0] Rwi8

CF
lojofa]a]1]ofoa]1]2]o]1]o]o]o][0] RW20 (Result)
— RO002 is turned OFF 0
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| FUNO74| SR | Shift register

Expression

Data input D SR Q}- Output
Shift input s (n)

Enable input E A

Function
While the enable input is ON, this instruction shifts the data of the bit table, size'n starting with A,

1 bit to the left (upper address direction) when the shift input is ON. The Stateyof the data input is stored
in A. The pushed out bit state is stored in the carry flag (CF = S050).

When the enable input is OFF, all bits in the table and the carry flag are,reset to OFF.

Execution condition

Enable Operation Quitput CF
input
OFF | Resets all bits in the bit table OFF Reset
ON |When the shift input is ON Shift execution: Last bit | Set or reset
When the shift input is OFF No execution state -
Operand
Name Device Register Constant |Index
X|IY|R|S|T. |G XWLYWIRWISW| T | C | D | | J
A [Leading device MEREEE
n |Device size 1-64
Example
pAS G0 Raa11
11— | SR { }
£88a9
| | T (327 -
Raa1Aa
| | RA184 -

32 devicegfstaringwith R100 (R100 to R11F) is specified as a shift register.

When R0O20 is OEF, the data of the shift register is reset to 0. (R100 to R11F are reset to OFF)
The carry flagyGF = S050) is also reset to OFF.
While R010 is ON, the data of the shift register is shifted 1 bit to the upper address direction when
X009 is changed from OFF to ON. At the same time, the state of X008 is stored in the leading bit
(R100).
The output (RO11) indicates the state of the last bit (R11F).
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CF R11F R11E R11D R1l1C R103 R102 R101 R100 X008

[ ] [2JoJofaf —~_[oJofz1]

The figure below shows an operation example. (When X009 is changed from OFF to ON)

Shift result

L' RO11 is turned OFF Q
Note (b

¢ When the shift input is ON, the shift operation is perfo e can. Use a transitional contact
for the shift input to detect the state changing.
¢ For the data input and the shift input, direct linking to neeting point is not allowed. In this case,
insert a dummy contact (always ON special device 0 tc.) just before the input.
|
|| | D SR @ Not allowed
— s ()
1| E A
Dum 0 t

m »n O

—
=

! |IL: Esj‘v‘ﬁ Alowed
Q>Q)
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| FUNO75 | DSR |Bi-directional shift register

Expression
Data input —D DSR Q[ Output
Shift input —s (n)
Enable input —E
Direction input —|L A
Function

While the enable input (E) is ON, this instruction shifts the data of the bit table, size n starting with A,
1 bit when the shift input (S) is ON. The shift direction is determined by‘the state of the direction input
(L).

When L is OFF, the direction is right (lower address direction)

When L is ON, the direction is left (upper address direction).

The state of the data input (D) is stored in the highest bit if gight shift, and stored in the lowest bit A if left
shift. The pushed out bit state is stored in the carry flag (CFs,S050).

When the enable input (E) is OFF, all bits in the table andthe carry flag are reset to OFF.

Execution condition

Enable Operation Output CF
input
OFF | Resets all bits in the bit table OFF Reset
ON |[S=ON |L=ON Shift left exeeution Highest bit state | Set or reset
L = OFF Shift right execution Lowest bit state | Set or reset
S = OFF |No execution Highest bit state -
Operand
Name Device Register Constant |Index
XIY|R|SWNL|[C I XWIYWIRWISW| T | C | D | | J | K
A [Leading device VL[S
n |Device size 1-64
Example
pAS G0 RAA12
11— | DSR @ 0
£88a9
| | i (83) -
Raa1Aa
| | n
£080nA
| | RBZO0 | -
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9 devices starting with R200 (R200 to R208) is specified as a shift register.

When RO010 is OFF, the data of the shift register is reset to 0. (R200 to R208 are reset to OFF)

The carry flag (CF = S050) is also reset to OFF.

While RO10 is ON the following operation is enabled.

¢ When X00A is ON (shift left), the data of the shift register is shifted 1 bit t@, thestipper address
direction when X009 is changed from OFF to ON. At the same time, the state'ef X008 is stored
in the leading bit (R200). The output (R012) indicates the state of the highest bit (R208).

e When X00A is OFF (shift right), the data of the shift register is shifted 1 bit to the lower address
direction when X009 is changed from OFF to ON. At the same time, the'state of X008 is stored
in the highest bit (R208). The output (R012) indicates the state of the lowest bit (R200).

The figure below shows an operation example.

(When X00A is ON and X009 is changed from OFF to ON)

CF R208 R207 R206 R205 R204 R203 R202 R201 R200 X008

//////////

0 | Shift result
L' R0O12 is turped @FF
(When X00A is OFF and X009 is changed from OFF to ON)
X008 R208 R207 R206 R205 R204 R203 R202 R201 R200 CF
Shift result 1 |

L> RO12 is turned ON
Note

e When the shift'input’is ON, the shift operation is performed every scan. Use a transitional contact
for the shift inpuito detect the state changing.

e For the data input, the shift input and the enable input, direct linking to a connecting point is not
allowed. In this case, insert a dummy contact (always ON special device = S04F, etc.) just before
the input. Refer to Note of Shift register FUN 074.
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| FUN078 | RTR1 |1 bit rotate right

Expression

Input -[ RTR1 A]- Output

Function

When the input is ON, the data of register A is rotated 1 bit to the right (LSB diection). The pushed out
bit state is stored in the left most bit (MSB) and in the carry flag (CF = S05Q). Aftex,the operation, if the
right most bit (LSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF |No execution OFE -
ON |Execution [WhenlLSB=1 ON Set or reset
When LSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XWI[YWJRWISW| T | C | D | | J | K
A |Operation data VU AW [V V[NV V] \
Example
| £aea7? RaBa1 |

1| | | it—{ RTR1RWA15] Ay

When X007 is changed from’ QFR,to.ON, the data of RW15 is rotated 1 bit to the right.
The figure below showskan operation example.
(MSB) (LSB)
F EDC,B A9 8 7 6 5 4 3 2 1 0
Rwi5s |o[1|ede|0f0[1]/0|1|0|0]|0[1]0[1]0]

N\ L\
> WU N VN VN VNN Y VY \CF

RwWi15 #lopo|[140|o]ofof1|o[1|o]o]o[1]0]1] [0]

(Result) ‘
ROO1 is turned ON
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| FUNO079 | RTL1 |1 bit rotate left |

Expression

Input -[ RTL1 A]- Output

Function

When the input is ON, the data of register A is rotated 1 bit to the left (MSB dikection). The pushed out
bit state is stored in the right most bit (LSB) and in the carry flag (CF = S05Q). Aftex,the operation, if the
left most bit (MSB) is ON, the output is turned ON.

Execution condition

Input Operation Output CF
OFF |No execution OFE -
ON |Execution [When MSB =1 ON Set or reset
When MSB =0 QEF Set or reset
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XWI[YWJRWISW| T | C | D | | J | K
A |Operation data VU AW [V V[NV V] \
Example
| pAS G0 RABAZ |

1| | | it—{ RTL1RWA15] Ay

When X008 is changed frorY QFFK,to ON, the data of RW15 is rotated 1 bit to the left.
The figure below showsanp operation example.
(MSB) (LSB)
F EDCUBA® 8 7 6 5 4 3 2 1 0
l1{1]1]ed@Tef1[1]0]0]1]2][1]0]21]0] RWi5
£ /
CF/ LINYA LSS ALY

[dT14ofof1]1]1]ofo]1]1]1]o]1]0]1] Rwa15 (Result)

|—> R0O02 is turned ON
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| FUN080 | RTR | n bit rotate right

Expression

Input -[A RTR n — B]- Output

Function

When the input is ON, the data of register A is rotated n bits to the right (LSBaydiregtion), and stored in
B. After the operation, if the right most bit (LSB) is ON, the output is turned ON?

Execution condition

Input Operation Output CF
OFF [No execution OFF -
ON Execution [(WhenlLSB=1 ON Set or reset
When LSB =0 OFE Set or reset
Operand
Name Device Reqgister Constant |Index
X|IY| R[S |T.|C |IXWIYWIRW(SW|' T | C | D | J K
A |Source VvV V| V]V V]V v v
n |Shift bits 1-16
B |Destination NI NN NN YN ~
Example
|HE’IBB? Raaa1 |

1| | | T——{RWB18 RTR _@5 + RWB20] {7

When X007 is changed fromfOFE to ON, the data of RW18 is rotated 5 bits to the right and the
result is stored in RW20x

The figure below shows an operation example.

,_I:"'> *

(MSB) (LSB)
F EpDC€C B A 9 8 7 6 5 4 3 2 1 0

Rwi18 #lojd[odolo|o]1]o1]o|o]1][1]0]1]0]

CF
Rw20 [1]1]|o]1]o]o]1]o]o]o|o]1]o[1]0]0]
(Result)
ROO01 is turned OFF
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| FUN081 | RTL |n bit rotate left |

Expression

Input -[A RTL n —» B]- Output

Function
When the input is ON, the data of register A is rotated n bits to the left (MSBadiregtion), and stored in
B. After the operation, if the left most bit (MSB) is ON, the output is turned,ON.

Execution condition

Input Operation Output CF
OFF [No execution OFF -
ON Execution [When MSB =1 ON Set or reset
When MSB =0 OFE Set or reset
Operand
Name Device Reqgister Constant |Index
X|IY| R[S |T.|C |IXWIYWIRW(SW|' T | C | D | J K
A |Source VvV V| V]V V]V v v
n |Shift bits 1-16
B |Destination NI NN NN YN ~
Example
|HE’IBBE | 15]5 15 e |

1| | | T——{RWB18 RTL _A3 + RWB20] {7 |

When X008 is changed fromfOFE, to ON, the data of RW18 is rotated 3 bits to the left and the
result is stored in RW20:

The figure below shows an operation example.

7%
(MSB) (LSB)

FOE D,L,CEWB A 9 8 7 6 5 4 3 2 1 0
ldloj1l@ol1]1][1]o]of1]1]a]o]1]0] Rwis

CF
lojofa]a]1]ofoa]1]a]o]a]o]1]0][1] RwW20 (Result)

(N %
L' R0OO02 is turned OFF
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| FUN090 | MPX | Multiplexer

Expression

Input -[A MPX (n) B » C]- Output

Function

When the input is ON, the data of the register which is designated by Bin the4able,size n starting with
A, is transferred to C.

Execution condition

Input Operation Output
OFF | No execution OFF
ON Normal execution QFE
Pointer over (no execution) ON
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XW[YWIRW(SW|"T | C | D | | J | K
A |[Start of table N NS V]V
n |Table size 1-64
B |Pointer AT (DA N[ V]V [ N[ N]N|[V] 0-63
C |Destination N N[NV V[N NV
Example
}iﬂ{ﬂlﬂ RAA12 |
1 ——DasAAa MPX (18) (RUAZA™ - DEEES] 0 |

When R010 is ON, the register. data which is designated by RW30 is read from the table D0O500 to
D0509 (10 registers sizeY,“and stored in DO0O5.
If the data of RW30 is#, DQ507 data is transferred to DO005.

Source table Pointer Destination
D0500 0

D0005 | 12345
D0501 1 /

D0507 12345 |7
D0508 8
D0509 9

Note

o If the'painter data designates outside the table (10 or more in the above example), the transfer is
notexecuted and the output comes ON.

e, The table must be within the effective range of the register address.
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| FUN091 | DPX | Demultiplexer |

Expression

Input -[A DPX (n) B —» C]- Output

Function

When the input is ON, the data of A is transferred to the register which is designated’by B in the table,
size n starting with C.

Execution condition

Input Operation Output
OFF | No execution OFF
ON Normal execution QFE
Pointer over (no execution) ON
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XW[YWIRW(SW|"T | C | D | | J | K
A [Source VIV V[ V]V V][V \
n |Table size 1-64
B |Pointer AT (DA N[ V]V [ N[ N]N|[V] 0-63
C |Start of table N N[N NV
Example
}Eﬂ{ﬂll RAA13 |
1 —{¥uap4 DPX (18) (RUAZA™ - DASEA] - |

When RO11 is ON, the data 0fgXWO04 is transferred to the register which is designated by RW30 in
the table DO500 to DO509 (20 registers size).
If the data of RW30 is@8, XW04 data is transferred to D0508.

Source Destination table  Pointer
XW04 3210 D0500 0
D0501 1
D0507 7
D0508 3210 8
D0509 9
Note

o If the pointer data designates outside the table (10 or more in the above example), the transfer is
not'executed and the output comes ON.
& The table must be within the effective range of the register address.
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FUN 096 > Greater than O

Expression ®

Input -[ A > B]- Output

output is turned ON.

Function
When the input is ON, the data of A and the data of B are compared, and@%er than B, the

Execution condition

Input Operation

.

OFF |[No execution

ON Execution A>B

A<B
Operand
Name Device Constant |Index
X|Y|R|[S|T J | K
A |Compared N N N
data
B |Reference data R N N

Example

RAvac RABZA |
1 —DA1Z5 > BZ580] - |
‘
When ROOC is ON, the c@;é is compared with the constant data 2500, and if the data of
, 201
0

D0125 is greater than 2 s turned ON.

If the data of D0125 is@ e comparison result is true. Consequently, R020 is turned ON.

D0125 3000 ' Constant| 2500 . R020 is ON
If the data of' DO -100, the comparison result is false. Consequently, R020 is turned OFF.

D0125 < Constant|__2500 - R020 is OFF

Note
¢ This instruction deals with the data as signed integer (-32768 to 32767).
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FUN 097 >= Greater than or equal O

Expressi

on &

Input -[ A >= B]- Output

Function

to B, the output is turned ON.

When the input is ON, the data of A and the data of B are compared, and@ ter than or equal

Input

Execution condition
Operation

OFF

No execution

ON

Execution A>B
A< B

Operand

Name Device Constant |Index

A [Com
data

2
2 |la
2
2
2

pared

B |Refe

rence data

Example \
RBBBC RBBZ0 |
1 —D2588 >= DBBZa ] ) |

Whe

Consequently, R020

e data of D0020, R020 is turned ON.

L 2 < )
n ROOC is ON, the dat&w‘ 5 is compared with the data of D0020, and if the data of
to

d ON.

D0125 is greater than og
If the data of D0125 is@ d that of D0020 is 3000, the comparison result is true.
isstur

D0125 D0020 3000 - R020 is ON

If the datafof DO0125 is -1500 and that of D0020 is 0, the comparison result is false. Consequently,
R0O20 is tu

D0125 -1500 < D0020 [ 0] —_— R020 is OFF

Note
e Th

L 4

uction deals with the data as signed integer (-32768 to 32767).
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FUN 098 = Equal O

Expression ®

Input -[ A = B]- Output

Function

is turned ON.

When the input is ON, the data of A and the data of B are compared, and n‘6 | to B, the output

Execution condition
Input Operation

OFF |[No execution

ON Execution A=B
Az B
Operand
Name Device Constant |Index
X|Y|R|[S|T.|C I |J | K
A |Compared NIERE J N
data
B |Reference data NIV N N

Example

1 ——Dbai125s = DBa3a]

ROBAC (g ROBZB |

L 4

When ROOC is ON, the dat N 5 is compared with the data of D0O030, and if the data of
D0125 is equal to the d 0030, R020 is turned ON.

If the data of D0125 i 0 d that of D0020 is 3000, the comparison result is true.
Consequently, R020 isiturned ON.
D0125 D0030 3000 E— R020 is ON

If the datafof DO0125 is -1500 and that of D0020 is 0, the comparison result is false. Consequently,
R0O20 is tu

D0125 -1500 # D0030 [ 0] —_— R020 is OFF
¢

Note
e Th uction deals with the data as signed integer (-32768 to 32767).
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FUN 099 <>

Not equal

Expression

O

Input -[ A <> B]- Output

Function

output is turned ON.

When the input is ON, the data of A and the data of B are compared, ands equal to B, the

Execution condition

o

Input Operation
OFF |[No execution
ON Execution A=B
A=B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared NIERE J N
data
B |Reference data NIV N N
Example
RBAAAC RBAEZA |
1 —{DE125 <> BOE08] )

When ROOC is ON, the

dat
D0125 is not 0, R020 is ON.
If the data of D0125 is@ omparison result is true. Consequently, R020 is turned ON.
1 "
a IN

D0125

If the dat

D0125

Note

L 4

Constant| 0] _— R020 is ON

0, the comparison result is false. Consequently, R020 is turned OFF.

- Constant| 0] e R020 is OFF

¢ This instruction deals with the data as signed integer (-32768 to 32767).

5 is compared with the constant data 0, and if the data of

Basic Hardware and Function 199



6F3B0250

7. Instructions

FUN 100 < Less than O

Expression ®

Input -[ A < B]- Output

Function
When the input is ON, the data of A and the data of B are compared, and if Ads le an B, the output
is turned ON.

Execution condition

Input Operation

OFF |[No execution

ON Execution A<B

A>B
Operand
Name Device Constant |Index
X|Y|R|S|T K
A |Compared N J N
data
B |Reference data N N J
Example
RaBac RAaza |
1 ———DR125% < DBB4a] P

O

When ROOC is ON, the dat NZS is compared with the data of D0040, and if the data of
D0125 is less than the 0040, R020 is turned ON.

If the data of D0125 isf10 hat of D0040 is 15, the comparison result is true. Consequently,
R020 is turned ON.
D0125 D0040 —_— R020 is ON

If the data of P0125is 0 and that of D0O040 is -50, the comparison result is false. Consequently,
R0O20 is tu

DO125 [ 0] > D0040 [ 0] —_— R020 is OFF
L 4
Note
e Th uction deals with the data as signed integer (-32768 to 32767).
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O

Function

B, the output is turned ON.

FUN 101 <= Less than or equal O
Expression ®
Input -[ A <= B]- Output

When the input is ON, the data of A and the data of B are compared, ands than or equal to

Execution condition
Input Operation

OFF |[No execution
ON Execution A<B

A>B
Operand
Name Device Constant |Index
X|Y|R|[S|T.|C I |J | K
A |Compared NIERE J N
data
B |Reference data NIV N N

Example \

RBBaC RoBZa |
1 —DB125 <= -B816@ ] { ) |

O

5
D0125 is less than or e , R020 is turned ON.

When ROOC is ON, the dat@Z is compared with the constant data -100, and if the data of
-10

If the data of D0125 i the comparison result is true. Consequently, R020 is turned ON.
D0125 ' Constant — R020 is ON

If the data [Ns 0, the comparison result is false. Consequently, R020 is turned OFF.
D0125 > Constant - R020 is OFF

Note
e This instruction deals with the data as signed integer (-32768 to 32767).
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FUN 102 D> Double-word greater than O

Expression ®

Input —[ A+1.A D> B+1-B]- Output

Function
When the input is ON, the double-word data of A+1-A and B+1-B are compared,.a A+1.Ais greater
than B+1.B, the output is turned ON.

Execution condition

Input Operation

OFF |[No execution

ON Execution A+1-A> B+1.B

A+1. A< B+1-B
Operand
Name Device Constant |Index
X|Y|R|S|T J | K
A |Compared V
data
B |Reference data v
Example
RBA16 RAE14 |
1 ——DA1A1-DA1AA D> BAA | {7 |
L 4

When R010 is ON, the data/of 01-D0100 is compared with the constant data 200000, and if
the data of D0101.D01 ter than 200000, R014 is turned ON.

If the data of D0101-D010 250000, the comparison result is true. Consequently, R014 is
turned ON. '

250000

D0101-D01 > Constant 200000 | — " RO014is ON

If the datayof £90104-D0100 is -100, the comparison result is false. Consequently, R014 is turned
OFF.

00101-001’00 <  Constant 200000 ] — > RO14is OFF

Note

i uction deals with the data as double-word integer (-2147483648 to 2147483647).
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FUN 103 D>=

Double-word greater than or equal

Expression

Input —[ A+1-A D>= B+1.-B]- Output

Function

When the input is ON, the double-word data of A+1-A and B+1-B are compare@, andsdf A+1-Ais greater

than or equal to B+1-B, the output is turned ON.

Execution condition

Input Operation Output
OFF | No execution OFF
ON |Execution A+1.A> B+1.B ON
A+1-A< B+1-B OFE
Operand
Name Device Register Constant | Index
X|IY|RI[S|T XWIYWIRWISW| T | C K
A |[Compared VI VA N W V] Y \
data
B |Reference data NIW S VYV \
Example
RAA16 RBG14 |
P

1 ——{Dbai81-Da16a D>= DBZS1-DAZ5A ]

When R010 is ON, the double-word data of D0101-D0100 is compared with the double-word data
of D0251-D0250, and if thé data of D0101-D0100 is greater than or equal to the data of

D0251-D0250, R014 is trned©N.

If the data of D0101:20%00'is 250000 and D0251-D0250 is 200000, R014 is turned ON.

D0101-D0100 250000

If the datayefdD0101-D0100 is -100 and D0251-D0250 is 0, R014 is turned OFF.

D0101-D0100

Note

D0251-D0250

200000 | — > RO014isON

e This,instruction deals with the data as double-word integer (-2147483648 to 2147483647).

D0251-D0250 [ 0] — RO1l4is OFF
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7. Instructions

FUN 104 D= Double-word equal O

Expression ®

Input —[ A+1.A D= B+1-B]- Output

Function

to B+1.B, the output is turned ON.

Execution condition

When the input is ON, the double-word data of A+1-A and B+1-B are com@Aﬂ-A is equal

Input Operation

OFF |[No execution

9.

ON Execution A+1-A=B+1.B

A+1.A# B+1-B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared V
data
B |Reference data N
Example
RBA16 RAE14 |
1 ——DA1A1-DA1AA D= 250 ] {7 |
L 4

Note

When R010 is ON, the dou m data of D0101-D0100 is compared with the double-word data
of D0251.D0250, and if of D0101-D0100 is equal to the data of D0251-D0250, R014 is
turned ON.

If the data of D010 | s 250000 and D0251.D0250 is 250000, R014 is turned ON.
D0101.D0100 250 = D0251.-D0250 250000 | —* RO014is ON
1-D0100 is -100 and D0251-D0250 is 0, R014 is turned OFF.

D0101-D0100 # D0251.D0250 [ 0] —* ROl4is OFF
¢

e This,instruction deals with the data as double-word integer (-2147483648 to 2147483647).
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7. Instructioné

FUN 105 D<> Double-word not equal O

Expression ®

Input —[ A+1-A D<> B+1.-B]- Output

Function
When the input is ON, the double-word data of A+1.-A and B+1.B are comp %f A+1-Ais not
equal to B+1.B, the output is turned ON. 6
Execution condition
Input Operation
OFF |No execution
ON Execution A+1.-A= B+1.B

9.

A+1.A=B+1.B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared N
data
B |Reference data v
Example
RBA18 RBn14 |
1 F——{DA1A1-DA1AA D> 250 ] {7 |
L J

When R010 is ON, the dou m data of D0101-D0100 is compared with the double-word data
of D0251.D0250, and if of D0101-D0100 is not equal to the data of D0251-D0250, R014
is turned ON.

If the data of D010

s 250000 and D0251-D0250 is 200000, R014 is turned ON.
D0101-D0100 % # D0251.D0250 — RO014 is ON
If the datayof400101.D0100 is -100 and D0251.-D0250 is -100, R014 is turned OFF.
D0101-D0100 = D0251.D0250 — RO014 is OFF

Note ¢
e This,instruction deals with the data as double-word integer (-2147483648 to 2147483647).
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7. Instructions 6

FUN 106 D< Double-word less than O

Expression ®

Input —[ A+1.A D< B+1-B]- Output

Function
When the input is ON, the double-word data of A+1.-A and B+1.B are comp %f A+1.Ais less
than B+1-B, the output is turned ON. 6
Execution condition
Input Operation
OFF |No execution
ON Execution A+1.A< B+1-B

9.

A+1-A> B+1.B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared V
data
B |Reference data v
Example
RBB18 RBB14 |
1 ——{DA101-DA108 D 780] 3 |
L 2
When R010 is ON, the dat 01-D0100 is compared with the constant data 427780, and if

the data of DOlOl-DOlO\ than 427780, RO14 is turned ON.

If the data of DOlOl-D@s 250000, R014 is turned ON.

D0101-D0100 'f;m < Constant —> R014is ON
1 0100 is 430000, R014 is turned OFF.

> Constant 427780 | —* RO01l4is OFF

If the data®
D0101-D0100

Note
e Thisi structﬁn deals with the data as double-word integer (-2147483648 to 2147483647).
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7. Instructioné

FUN 107 D<= Double-word less than or equal O

Expression ®

Input —[ A+1-A D<= B+1.-B]- Output

Function
When the input is ON, the double-word data of A+1.-A and B+1.B are comp %f A+1.Ais less
than or equal to B+1-B, the output is turned ON. 6
Execution condition
Input Operation
OFF |No execution
ON Execution A+1.-A< B+1-B

9.

A+1.A> B+1-B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared N
data
B |Reference data v
Example
RBB18 RBB14 |
1 F——Da1a1-DA1BAA D<= BAA | {7 |
L J

When R010 is ON, the dat MI-DOIOO is compared with the constant data 0, and if the data
of D0101-D0100 is Iessm qual to 0, R014 is turned ON.

If the data of D0101-DQ100is -1, R014 is turned ON.

D0101-D0100 l'é < Constant [ 0] —* RO014isON

If the datagof D 0100 is 10000, R014 is turned OFF.

D0101.D0100w4 10000 > Constant [ 0] —* RO014is OFF

Note
.
¢ This{instruction deals with the data as double-word integer (-2147483648 to 2147483647).
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7. Instructions

FUN 108 U> Unsigned greater than T1S (ﬁ)

Expression ®

Input -[ A U> B]- Output

output is turned ON.

Function
When the input is ON, the data of A and the data of B are compared, and@%er than B, the

Execution condition

Input Operation

.

OFF |[No execution

ON Execution A>B

A<B
Operand
Name Device Constant |Index
X|Y|R|[S|T J | K
A |Compared N N N
data
B |Reference data R N N

Example

RBBBC RBBZ0 |
1 ——Daiz5 U> 468088 ] { ) |
O

When ROOC is ON, the dat NZS is compared with the constant data 40000, and if the data
of D0125 is greater tha R020 is turned ON.

If the data of D0125 is@), he comparison result is true. Consequently, R020 is turned ON.
D0125 52000 " Constant| 40000 - R020 is ON
If the data g is 21000, the comparison result is false. Consequently, R020 is turned OFF.

< Constant| 40000 — R020 is OFF

Note
e This jnstructién deals with the data as unsigned integer (O to 65535).
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7. Instructioné

Expression ®

FUN 109 U>= Unsigned greater than or equal T1S (ﬁ)

Input -[ A >= B]- Output

Function

to B, the output is turned ON.

When the input is ON, the data of A and the data of B are compared, and@ ter than or equal

Execution condition
Input Operation

OFF |[No execution
ON Execution A>B

A<B
Operand
Name Device Constant |Index
X|Y|R|S|T | J | K
A |Compared NIERE J N
data
B |Reference data NIV N N
Example
RaBac RAaza |
MO

1 ——Dbai25 U»= DBBZA ]

L 2 < )
When ROOC is ON, the dat&w‘ 5 is compared with the data of D0020, and if the data of
to

D0125 is greater than o e data of D0020, R020 is turned ON.
If the data of D0125 i 0 nd that of D0020 is 40000, the comparison result is true.
Consequently, R020 isiturned ON.

D0020 40000 - R020 is ON

D0125 15000 < D0020 20000 - R020 is OFF
L 4

Note
e Th uction deals with the data as unsigned integer (0 to 65535).
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7. Instructions 6

FUN 110 U= Unsigned equal T1S (ﬁ)

Expression ®

Input -[ A U= B]- Output

Function
When the input is ON, the data of A and the data of B are compared, and if A | to B, the output
is turned ON.

Execution condition
Input Operation

OFF |[No execution

ON Execution A=B
Az B
Operand
Name Device Constant |Index
X|Y|R|[S|T.|C I |J | K
A |Compared NIERE J N
data
B |Reference data NIV N N

Example \
RBBaC RoBZa |
1 ——DbBai25 U= DBea3a] { ) |
+ )

When ROOC is ON, the dat N 5 is compared with the data of D0O030, and if the data of
D0125 is equal to the d 00

2
0, R0O20 is turned ON.

If the data of D0125 i 0 nd that of D0020 is 35000, the comparison result is true.
Consequently, R020 i d ON.
D0125 D0030 35000 E— R020 is ON

If the data of P0125is 1500 and that of D0020 is 4000, the comparison result is false.
Conseque 0 is turned OFF.

D0125 1500 # D0030 4000 - R020 is OFF
L 4

Note
e Th uction deals with the data as unsigned integer (0 to 65535).
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7. Instructioné

FUN 111 U<> Unsigned not equal T1S (ﬁ)

Expression ®

Input -[ A U<> B]- Output

Function

output is turned ON.

When the input is ON, the data of A and the data of B are compared, ands equal to B, the

Execution condition
Input Operation

OFF |[No execution

ON Execution Az B
A=B

Operand
Name Device Constant |Index
X|Y|R|S|T.|C.|XW | J | K
A |[Compared N V|V \ N
data
B |Reference data VIV VNV \ N

Example

1 —DBai125 U<> BB8pa |

O

When ROOC is ON, the dat NZS is compared with the constant data 0, and if the data of
ON.

ROBAC (g ROBZO |

D0125 is not 0, R020 is&
If the data of D0125 is@), he comparison result is true. Consequently, R020 is turned ON.

D0125 [ 41000 ' ; Constant| 0] —_— R020 is ON
If the data @f DO is 0, the comparison result is false. Consequently, R020 is turned OFF.

D0125 Constant| 0] —_— R020 is OFF

Note
e This jnstructién deals with the data as unsigned integer (O to 65535).

Basic Hardware and Function 211



6F3B0250

7. Instructions 6

FUN 112 U< Unsigned less than T1S (ﬁ)

Expression ®

Input -[ A U< B]- Output

Function
When the input is ON, the data of A and the data of B are compared, and if Ads le an B, the output
is turned ON.

Execution condition
Input Operation
OFF |No execution
ON Execution A<B

A>B
Operand
Name Device Constant |Index
X|Y|R|S|T K
A |Compared N J N
data
B |Reference data N N J
Example
RBAAAC RBAEZA |
1 ——DA125 U< DAB4A ] o

L 4
When ROOC is ON, the dat N is compared with the data of D0040, and if the data of
D0125 is less than the %O 40, R0O20 is turned ON.

If the data of DO125 is nd that of D0040 is 45000, the comparison result is true.
Consequently, R020 isiturned ON.

D0040 45000 - R020 is ON

D0040 50000 - R020 is OFF

¢ THigunstruction deals with the data as unsigned integer (0 to 65535).
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7. Instructioné

FUN 113 U<= Unsigned less than or equal

Expression

&

Input -[ A U<= B]- Output

Function

B, the output is turned ON.

When the input is ON, the data of A and the data of B are compared, ands than or equal to

Execution condition
Input Operation

OFF |[No execution
ON Execution A<B

A>B
Operand
Name Device Constant |Index
X|Y|R|S|T.|C.|XW | J | K

A |Compared N NI J N

data
B |Reference data NNV V]V N N
Example \

RABac RABZA |
1 H{DpB125 U<= 350007 { )

O

0, R020 is turned ON.

When ROOC is ON, the dat&NZS is compared with the constant data 35000, and if the data
0 3500

of D0125 is less than orx
If the data of D0125 is@), he comparison result is true. Consequently, R020 is turned ON.

D0125 35000 " Constant| 35000 - R020 is ON

If the data @

D0125

Note
e This instruction deals with the data as unsigned integer (0 to 65535).

[Ns 0, the comparison result is false. Consequently, R020 is turned OFF.

> Constant| 35000 — R020 is OFF
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7. Instructions 6

| FUN114 | SET | Devicelregister set O

Expression .

Input -[ SET A]- Output

Function
When the input is ON, the device Ais set to ON if A is a device, or the data HFF s stored in the
register A if Ais a register.

Execution condition
Input Operation
OFF |No execution
ON Execution

Operand
Name Device Constant |Index
X|Y|R|[S|T K
A |Device or N A Y N
register

Example 1 (device set)

RBB18
1 —— SET RBB25]

When R010 is ON, R025 is set Qr)ae state of R025 is remained even if RO10 comes OFF.

Example 2 (register set) K\
ROO16 \ |
1+— — SET RHE’I@ |

When R0O10 i&e ata HFFFF is stored in RW20. (R200 to R20F are set to ON)
IS

The state remained even if RO10 comes OFF.
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7. Instructioné

| FUN 115 | RST | Devicelregister reset | O

Expression .

Input -[ RST A]- Output

Function
When the input is ON, the device Ais reset to OFF if Ais a device, or the dat @d in the register
Aif Ais a register.

Execution condition
Input Operation

OFF [No execution
ON Execution

Operand
Name Device Constant |Index
X|Y|R|S|T.|C.|IXW|YW|R | J | K
A |Device or N A Y N NN
register

Example 1 (device reset)
ROA11 |
1  RST R@8E5] |

When R0O11 is ON, R0O05 is reset@%e state of R025 is remained even if RO11 comes OFF.

L 4

Example 2 (register reset) \\
RAA11 |
1 — RST Rua |

When RO11 i O@ata 0 is stored in RW20. (R200 to R20F are reset to OFF)
The state o N mained even if RO11 comes OFF.
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7. Instructions 6

| FUN 118 | SETC | Set carry C)

Expression .

Input —[ SETC ]- Output

Function

When the input is ON, the carry flag (CF = S050) is set to ON. 0@
F

Execution condition

Input Operation Output
OFF [No execution OFF
ON [Execution ON

Operand

No operand is required.

Example K\

|Rﬂﬂii
1| || T—{SETC]

When R011 is changed from OFF to \zcarry flag SO50 is set to ON.
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7. Instructioné

[FUN119 [ RSTC [Reset carry | O

Expression

Input -[ RSTC ]- Output

Execution condition

Input Operation Output F
OFF [No execution OFF

ON |Execution ON
Operand

No operand is required.

Example K\

| Regi@ |
1| | | T—{RSTC] |
When R010 is changed from OFF to \Q carry flag S050 is reset to OFF.

Function
When the input is ON, the carry flag (CF = S050) is reset to OFF. 0
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7. Instructions

=

| FUN120 | ENC

| Encode

Expression

Input -[ A ENC (n) B]- Output

Function
When the input is ON, this instruction finds the bit position of the most significant QN4bit in the bit table,
size 2" bits starting with 0 bit (LSB) of A, and stores it in B.

Execution condition

Input Operation Output ERE
OFF |No execution OFF =
ON |Normal execution ON Y,
There is no ON bit (no execution) OFE Set
Operand
Name Device Reqgister Constant |Index
X|IY|R|S|T XWIYWIRWISW|[ T | C [ D | |
A |Start of table VI NS VNN
n |Table size 1-8
B |Encode result VIS VNN NN
Example
RAa1A |
1 —{RWARS ENC (5) DEA1A] |
2° (=32) bits starting with 0 bit ofiRWO05 (R050 to RO6F) are defined as the bit table.
When R010 is ON, the mast'significant ON (1) bit position in the bit table is searched, and the
position is stored in DOQ10:
The following figure shiows @n operation example.
RWO6 RWO05
31 30 29 28 27 26 25,24 23 22 2120 19 18 17 16 151413121110 9 0
lo[ojo|@fojd[of0[1]olof1]1]0[0f0f0f1|a]ajof2[Of _____ [0[o]1]0]
| > D0010
Note

o If thérelis no ON bit in the bit table, the instruction error flag (ERF = S051) is set to ON.
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7. Instructionﬁ

| FUN121 | DEC |Decode |

Expression

Input -[ A DEC (n) B]- Output

Function
When the input is ON, this instruction sets the bit position which is designated byilower n bits of A to
ON in the bit table, size 2" bits starting with 0 bit (LSB) of B, and resets all,othefybits to OFF.

Execution condition

Input Operation Output

OFF | No execution OFF

ON Execution ON

Operand

Name Device Register Constant | Index

XI{Y|R|S|T.|C [XW|IYWIRWSW] T'[C|D| I [J]K

A |Decode source NN RN NNV

n |Table size 1-8

B |Start of table VL AW [ V[V

Example

RBB11 |
1 ——DBB11 DEC (5) RuUBA5j |

2° (=32) bits starting with 0 Bit,of RW.05 (R050 to RO6F) are defined as the bit table.

When R011 is ON, the bit positioh,designated by lower 5 bits of DO011 in the bit table is set to ON,
and all other bits in the table“ate reset to OFF.

The following figure shows*an operation example.

FEDCBW/M9 8 7 6 543 210

pooir | [ [ Pl T | [ [ | [1]2]0]0fo0
Ignored H18 (=24)

Sets ON |
313029282726252l423222120191817161514131211109 ______ 3210
[ojoJofo]o[ofo[1]o[o]o[ofo[ofofofofofofofofof0f [0[o]o]o]

RWO06 RWO05
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7. Instructions 6

[FUN122] BC [Bit count | Tls@

Expression .

Input -[ A BC B]- Output

Function
When the input is ON, this instruction counts the number of ON (1) bits of A, s the resultin B.
Execution condition
Input Operation Output
OFF | No execution OFF
ON__| Execution ON @
Operand
Name Device ter Constant | Index
X|IY[R]S|T.|C. [XW|YW|R D|1]J]|K
A |Source NN NN NN A \
B [Count data N NN VY
Example ®
RABZA |
1 ———{RUWA3Z BC DA1EZ |
When R020 is ON, the number of its of the register RW032 is counted, and the result is
stored in D0O102.
The following figure shows ion example.

F EDCB 4 32 10

A 6 5
Rwo32 [0]of1[ofo[Ma[¥[of1]of1[1]of0f0

amber of ON (1) bits =7

!

E A 9 8 7 6 5 4 3 2 10
D0102 ol®/ojo|lo|o]|o|o[o]ofo|1]1]1]
./

(I

Counts the

The result data (7) is stored in binary
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7. Instructionﬁ

| FUN 128 | CALL | Subroutine call |

Expression

Input —[ CALL N. n]- Output

Function
When the input is ON, this instruction calls the subroutine number n.

Execution condition

Input Operation Output

OFF [No execution OFF

ON |Execution ON
Operand

Name Device Register Constant |Index
XI{Y|R|S|T.|C [XW|YWIRWSWIRT [C | D | I |J|K
n |Subroutine \ (Note)
number

Example

¥pooy |
1 F——CALL N.B88 ] |

When X007 is ON, the subroutine number 8 is called. When the program execution is returned
from the subroutine, the output is'turned ON.

Main program Subroutine
—| [ CALL N.008 -4 » [ SUBR (008)———
| |
| |
| |
| |
- [RETH

Note

e The possible subroutine number is 0 to 15 (T1) or 0 to 255 (T1S).

e Refer to the SUBR instruction (FUN 137).

¢ In case of T1, nesting of subroutines is not allowed. That is, the CALL instruction cannot be used in
a subroutine.

¢ In caseof T1S, nesting of subroutines is possible. (up to 3 levels)

e The CALL instruction can be used in an interrupt program. However, it is not allowed that the same
subroutine is called from an interrupt program and from main program.

Basic Hardware and Function 221



6F3B0250

7. Instructions 6

| FUN129 | RET | Subroutine return O
Expression .
[ RET H

it is returned to the original CALL instruction.

Function
This instruction indicates the end of a subroutine. When program executioniéa% this instruction,

Execution condition

Input Operation Output ?Q

Execution

Operand
No operand is required.

Example

25| % r RET]—{
Main program \ : Subroutine
—| [ CALL N.008 % —[ SUBR (008)}———
| ° () |
| |
I K\ |
| |
- [RETH
Note

o Refertothe S ruction (FUN 137).
e The RET instructi an be programmed only in the program type ‘Subroutine’.
o The RET imstruection,must be connected directly to the left power rail.
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7. Instructioné

Expression .

| FUN132 | FOR |FOR (FOR-NEXT loop)

Input -[ FOR n]- Output

Function
When the input is ON, the program segment between FOR and NEXT is exegut imes repeatedly
in a scan.
When the input is OFF, the repetition is not performed. (the segment is once)
Execution condition
Input Operation
OFF [No repetition
ON [Repetition

Operand
Name Device Constant |Index
X|I{Y[R|S|T K
n |Repetition \ [ 1-32767
times
Example
ROOOS e \
1}— —{ FOR BAA30]1— (b ,
2“: This segment is exgcu@tlmes repeatedly in a scan.
3 N i
4-{NEXT ]
When RO05 is ON, am segment between FOR and NEXT is executed 30 times in a scan.
ROO
— #[FO —
! Executed 30 times in a scan when
. ROO05 is ON.
[ NEXT }———
S
|
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7. Instructions d

| FUN 133 | NEXT | NEXT (FOR-NEXT loop)

Expression

Input —[ NEXT ]- Output

Function

This instruction configures a FOR-NEXT loop.

If the input is OFF, The repetition is forcibly broken. and the program executionjis moved to the next
instruction.

Execution condition
Input Operation Qutput
OFF |Forcibly breaks the repetition QFE
ON | Repetition ON

Operand
No operand is required.

Example

1 eseea MOV 1 ]
RBBa5

— ——{ FOR BB83a]
RBBa5 I I

— —{peeea mov DBSEBIL AL I ]
—{NEXT]

[t

]

-9

When R0OO05 is ON, the programisegment between FOR and NEXT is executed 30 times in a scan.
In the above example, A€ rung 3 is executed 30 times. As a result, the data of DO000 to D0029
are transferred to DO50Q0 toD0529. (Block transfer)

Note

¢ The FOR instfuction, must be used with a corresponding NEXT instruction one by one.

¢ Nesting of the FOR-NEXT loop is not allowed. That is, the FOR instruction cannot be used in a
FOR-NEXTHe0p.

e The FOR and NEXT instructions cannot be programmed on the same rung.

¢ The following connection is not allowed.

|~|ifOR nl [ NEXT b——
— o
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7. Instructionﬁ

[FUN 137 | SUBR | Subroutine entry |

Expression

I-{ SUBR (n) ]

Function
This instruction indicates the begging of a subroutine.

Execution condition

Input Operation Output

- Execution -
Operand

Name Device Register Constant |Index
X|IY|R|S|T.[C. I XW[YW|RW|SWialL 8C | D | | J | K

n |Subroutine \ (Note)

number
Example

1}—[ SUER (888) ] I

The begging of the subroutine number 8yis indicated.

Main program Subroutine
— [ CALL N.008 } » [ SUBR (008)}——
: |
| |
| |
| |
- [RETH

Note

e The possibleysubrodtine number is 0 to 15 (T1) or 0 to 255 (T1S).

Refer to the CAkl instruction (FUN 128) and the RET instruction (FUN 129).

The SUBR instruction can be programmed only in the program type ‘Subroutine’.

Nesting of subroutine is not allowed. That is, the CALL instruction cannot be used in a subroutine.
No other instruction cannot be placed on the rung of the SUBR instruction.
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7. Instructions

| FUN 140 |

El

| Enable interrupt O

Expression

L

Input —[ El ]- Output

Function

When the input is ON, this instruction enables the execution of user designat wt operation, i.e.
timer interrupt program and I/O interrupt programs.

Execution condition

Input

Operation

Output Q

OFF

No execution

OFF

ON

Execution

Operand

No operand is required.

Example

1 DI ]

ZHDagea MOV Di868 HDeoe1

3 EI ]

&

g

1]

2 instructions can be executed without interruption between

In the above example, the Dﬁ@ disables the interrupt. Then the El instruction enables the

each instructions.

Note

e Refer to the DI inst
¢ If an interrupt facto

interrupt again. As a result,{

it will be execu

L 4

ruc?i
e The El ins@
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7. Instructioné

| FUN141| DI |Disable interrupt | O

Expression .

Input —[ DI ]- Output

i.e. timer interrupt program and 1/O interrupt programs.

Execution condition
Input Operation Output

OFF |[No execution OFF
ON Execution

Function
When the input is ON, this instruction disables the execution of user desig@%upt operation,

Operand

No operand is required. \

Example

ROBAO
11— | DI ]
ROBOO
Y EI ]

In the above example, the interrupt @ed when R0O0O0 is ON, and it is enabled when R0OOQO is
OFF.

L 4
Note \
¢ Refer to the El instructio 140).
o If an interrupt factor is occ ring the interrupt disabled state, the interrupt is kept waiting and

it will be executed just after the El instruction is executed.
e The Dl instruction can b only in the main program.

Q>®

i

{50
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| FUN 142 | IRET | Interrupt return O
Expression .
[ IRET H

Function
This instruction indicates the end of an interrupt program. When program e waaches this
instruction, it returns to the original location of the main program (or subrqutin

Execution condition
Input Operation
- Execution

Operand
No operand is required.

Example

ROBOO
: |

1= |
T Q
¥ \

4 i w upt program ;
imer interrupt,
'\Q

interrupt #1, #2, #3 or #4)

18

Note V'S
e The IRET instruction can be used only in an interrupt program.
o T no specific instruction which indicates the beginning of the interrupt program.
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7. Instructionﬁ

| FUN 143 | WDT | Watchdog timer reset |

Expression

Input -[ WDT n ]- Output

Function

When the input is ON, this instruction extend the scan time over detection time by,200 ms.
Normally, T1/T1S detects the scan time-over if a scan is not finished within 200ums. This instruction
can be used to extend the detection time.

Execution condition

Input Operation Output

OFF | No execution QFE

ON |Execution ON
Operand

Name Device Register Constant | Index
XI{Y|[R|IS|T.|C |IXW|IYWIRWMISW|'T |C|D | 1 ]|J[|K

n |Extend time 1-100
Example

RBBZA |
1 — UDT @18 }

When R020 is ON, the scan timg detection time is extended by 200 ms. The operand n has no
effect on the extended time “tisfixed'as 200 ms.

Normal detection point Extended point

0 50 100 150 200 250 300 (ms)
| | | | | |

Extended by 200 ms

Scan |

WDT instruction
execution

Note

o Asfonrthe upper T-series PLCs, the operand n specifies the extended time. However in the T1/T1S,
itiis, fixed as 200 ms regardless of the operand n.
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| FUN 144 | STIZ | Step sequence initialize

Expression

Input [ STIZ (n) A]- Output

Function

When the input is ON, n devices starting with A are reset to OFF, and A is set tolON.

This instruction is used to initialize a series of step sequence. The step sequenceiis useful to describe
a sequential operation.

Execution condition

Input Operation Output
OFF | No execution QFE
ON |Execution at the rising edge of the input ON
Operand
Name Device Register Constant | Index
XI{Y|[R|IS|T.|C |IXW|IYWIRWMISW|'T |C|D | 1 ]|J[|K
n |[Size of step 1-64
sequence
A |[Start device \
Example
RBBZ8 |

1 —— STIZ (18) RB480 ] |

When R020 is changed frompORE t0 ON, R400 is set to ON and subsequent 9 devices (R401 to
R409) are reset to OFF,
This instruction initializes'asseries of step sequence, 10 devices starting with R400.

R409 R408 R4079» R406 R405 R404 RA403 R402  R401 R400
| OFF | OFF4 OEF |JOFF | OFF | OFF | OFF | OFF | OFF | ON |

10 devices starting with R400

Note

e The STIZ instruction is used together with STIN (FUN 145) and STOT (FUN 146) instructions to
configure the step sequence.

o ®he'STIZ instruction is executed only when the input is changed from OFF to ON.
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7. Instructionﬁ

| FUN 145 | STIN | Step sequence input |

Expression

Input —[ STIN A]- Output

Function
When the input is ON and the device A is ON, the output is set to ON.

Execution condition

Input Operation Output
OFF | No execution OFF
ON [When Ais ON ON
When Ais OFF QEE
Operand
Name Device Register Constant |Index
X|{Y|R|IS|T.|JC. IXWIYWIRWSW, T C | D | 1 |J[|K
A |Step device \
Example
RABZA
1— I STIZ (1A) RB48@]
¥8804
ZHSTIN Ra4081— | [STOT RA4811
£88A5 RBBZZ
F{STIN K481 1 | | | [STOT RA48Z 1

The following sequential,operation’is performed.

When R020 is changed fram OFF to ON, R400 is set to ON and subsequent 9 devices (R401 to
R409) are reset to OFF.

When X004 comes ON;, R400 is reset to OFF and R401 is set to ON.

When both X005 andJR022 are ON, R401 is reset to OFF and R402 is set to ON.

RO20 _ [ &

X004 § -

X005 __° | ]
R0O22 : - | |
R400 __ | I %

R401 I l

R402 —
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=

| FUN 146 | STOT

| Step sequence output

Expression

Input -[STOT A ]—|

Function

When the input is ON, the device Ais set to ON and the devices of STIN instrugtions/n the same rung

are reset to OFF.

Execution condition

Input Operation Output
OFF | No execution -
ON |Execution =
Operand
Name Device Register Constant | Index
X|{Y|R|S]|T. XWIYWIRWISWA T C D1 ]J K
A [Step device \

Example

See example on STIN (FUN 145) instruction,

Note

e The STIZ, STIN and STOT instructionssare used together to configure the step sequence.
e Two or more STOT instructions can he placed on one rung to perform simultaneous sequences.

Xaaas
1STIN RB461 + |

{STOT RB48Z

[STOT RB485

e Two or more STIN instrdctions can be placed on one rung in parallel or in series to perform loop or
convergence of sequencesx(Max. 11 STIN instructions on one rung)

1-{STIN Re4867

STIN Re4B9] 45—

RABZY
|
T

[STOT Re468

e To perform the conditional branch (sequence selection), separate the rungs as follows.
This limitation is applied to T1 version 1.00 only.

STIN A] Il

L| ———[STOTC

Not allowed
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7. Instructionﬁ

| FUN147 | F/F | Flip-flop |

Expression

Set input —-|s F/F Q|- Output

Resetinput —-[R A

Function

When the set input is ON, the device A is set to ON. When the reset input IS\@N, the device A is reset
to OFF. When both the set and reset inputs are OFF, the device A remainsythe state. If both the set
and reset inputs are ON, the device A s reset to OFF.

The state of the output is the same as the device A.

Execution condition

Set Reset Operation Output

input input

OFF OFF [No execution (A remains previous state) Same
ON Resets A to OFF as A

ON OFF |Sets Ato ON
ON Resets Ato OFF

Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C.XWYWIRWISW| T | C | D | | J | K
A |Device VNN
Example
£88a3
14— F-F
¥8804
— RB1AE

When X003 is,ON, R10E is set to ON. When X004 is ON, R10E is reset to OFF. If both are ON,
R10E is reset t0O©FF:
An example timing diagram is shown below.

X003 [ W4 | | ]

X004 I

RIOE__ [ 1 —
Note

e _Feor the set input, direct linking to a connecting point is not allowed. In this case, insert a dummy
eontact (always ON = S04F, etc.) just before the input. Refer to Note of Shift register FUN 074.
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| FUN149 | U/D | Up-down counter

Expression

Count input C

Direction input - u U/D Q- Output
Enable input E A

Function

While the enable input is ON, this instruction counts the number of the countinput changes from OFF
to ON. The count direction (up count or down count) is selected by the statevgf the direction input. The
count value is stored in the counter register A. The count value range IS\Q to 65535.

¢ Up count when the direction input is ON

¢ Down count when the direction input is OFF

When the enable input is OFF, the counter register A is cleared\ton0.

Execution condition

Enable Operation Output
input
OFF |No operation (A is cleared to 0) OFF
ON | Count value is not limit value (0 or 65535) OFF
Count value is limit value and count inpufiS'\@N ON
Operand
Name Device Register Constant |Index
X|IY|R|S|T. [[lCIWIYWIRWISW| T | C | D | | J | K
A |Count value \
Example
£a8a5
11— | u-D
£B806
| | T} 1
Raa1a
| | cans -
7 1 Noe
X005 e The transitional contact is required for the

xoos JCIMIOOMM 00 A0 [ count input. Otherwise, counting is

executed every scan during X005 is ON

| in this example.

—
ROY IR SR e For the direction input and the count
L3, L ipi3! input, direct linking to a connecting point
X #M i is not allowed. Refer to Note of Shift
C.005 ” register FUN 074.
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[FUN 154 [ CLND [ Set calendar | T1S only

Expression

Input -[ A CLND ]- Output

Function
When the input is ON, the built-in clock/calendar is set to the date and time specified by 6 registers

starting with A. If an invalid data is contained in the registers, the operation is n@t,executed and the
output is turned ON.

Execution condition

Input Operation Output
OFF | No operation OFF
ON Execution (data is valid)) OFE
No execution (data is not valid) ON
Operand
Name Device Register Constant |Index
X|IY| R[S |T.|C |IXWIYWJqRWISW| T | C | D | J K
A |Start of table VI NE AW | V| VY
Example
RABZA RAA31 |
1 —{DBe5a CLND] {

When R020 is ON, the clock/calendar’is set according to the data of DO050 to DO055, and the
output is OFF (R0031 is OFF).
If DOO50 to DO055 contains tvalid data, the setting operation is not executed and the output is
turned ON (R0O031 comeS'@QN).

F 8 7 o Allowable data range (2-digit BCD)
D0050 HOO Year HOO to H99 (1990 - 2089)
D0051 HOQ Month HO1 to H12
D0052 HOO Day HO1 to H31 . Calendar
D0053 HOO Hour HOO to H23 LSl
D0054 HOO Minute HOO to H59
D0055 HOO Second HOO to H59

Note
e The day of the week is automatically.
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| FUN 155 | CLDS

| Calendar operation

Expression

T1S oOnly

Input -[ A CLDS B]- Output

Function

When the input is ON, this instruction subtracts the date and time stored in Gyegisters starting with A
from the current date and time, and stores the result in 6 registers starting, with'B,
If an invalid data is contained in the registers, the operation is not executed andthe output is turned

ON.

Execution condition

Input Operation Qutput
OFF | No operation OFE
ON Execution (data is valid)) OEF
No execution (data is not valid) ON
Operand
Name Device Register Constant |Index
X|Y|R|S]|T. XWIYW|RWISW| T | C | D | J K
A |Subtrahend W (SN VvV
B [Result NN NNV
Example
RBABZA RAA35 |
1 ———{DAA5SA CLDS DA16A] {7

When R020 is ON, the date and time data recorded in DO050 to DO055 are subtracted from the

current date and time of cloek/calendar, and the result is stored in D0100 to D0105.

In normal operation, the ougput is OFF (R0035 is OFF). If DO050 to DO055 contains invalid data,
the operation is not exeeuted and the output is turned ON (RO035 comes ON).

Current date &4ime

HO098
HOQO1
HO015
HO0017
HO000
HO000

Note

D0050
D0051
minus D0052
D0053
D0054
D0055

F

0

HO0097

HO0010

HO0010

HO0015

HO030

HO000

¢ ‘Euture date and time cannot be used as subtrahend A.
ewlnithe calculation result, it means that 1 year is 365 days and 1 month is 30 days.

236 T1/T1S User's Manual

D0100
D0101
D0102
D0103
D0104
D0105

F
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HO0003 (Month)
HO0007 (Day)
H0001 (Hour)
H0030 (Minute)
HO0000 (Second)




6F3B0250

7. Instructionﬁ

| FUN 156 | PID3 | Pre-derivative real PID |

Expression

Input -[ A PID3 B — C]- Output

Function

Performs PID (Proportional, Integral, Derivative) control which is a fundamental method of feed-back

control. (Pre-derivative real PID algorithm) This PID3 instruction has the fellowing features.

e For derivative action, incomplete derivative is used to suppress interference’of high-frequency
noise and to expand the stable application range,

e Controllability and stability are enhanced in case of limit operatiomfor MY, by using digital PID
algorithm succeeding to benefits of analog PID.

e Auto, cascade and manual modes are supported in this instrietions

¢ Digital filter is available for PV.

¢ Direct / reverse operation is selectable.

Execution condition

Input Operation Output
OFF | Initialization OFF
ON |Execute PID every setting interval ON when
execution
Operand
Name Device Register Constant| Index
XIY|[R|S|THECIXW|IYWIRW[SW|[ T |C|D| I [|J]|K
Al[Top of input data NI N[N NN
B[Top of parameter NIV AV N[NV
C[Top of output data NI NN NN
Input data Control parameter Output data
A|Process input value RVC B| Proportional gain Kp C|Manipulation value MV
A+1| A-mode set value ASV)) B+1|Integral time T, | C+1|Lasterror €n.1
A+2|C-mode set value CSV| B+2|Derivative time Tp | C+2|Last derivative value Dn1
A+3| M-mode MV input MMV | B+3|Dead-band GP | C+3|LastPV PV,.1
A+4| MV tracking input TMV| B+4|A-mode initial SV ISV | C+4|Last SV SV
A+5|Mode setting MODE| B+5]Input filter constant FT | C+5|Integral remainder Ir
B+6| ASV differential limit DSV | C+6|Derivative remainder Dr
B+7| MMV differential limit DMMV | C+7|Internal MV MV,
A-mode: Auto mode B+8| Initial status STS | C+8|Internal counter C
C-mode: Cascade mode B+9| MV upper limit MH | C+9|Control interval At
M-mode: Manual mode B+10[MV lower limit ML
B+11| MV differential limit DMV
B+12| Control interval setting n
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Control block diagram

Integral
control .
Integral :
1 ~
Auto Trs —
ASV mode Aln e
> Proportional .
Differential sV, " e AP 1 AMV.
;"n n h 4 ' |
T s A "
Csv : - : ~—
Cascade Derivative
mode To-s ADn MMV
| TnTos — Manual
rential limit mode
PVn (n=0.1)
1 PVC city — Position
+Ts & Vi = MVn1 + AMVq
Digtal filter

Integral action control:

When MV is limited (H/L, DMV) and the integral
stopped.

Velocity — Position conversion:
In Direct mode, MV increases when
In Reverse mode, MV decreases when

Gap (dead-band) operation:

GP (%).

Algorithm \

Digital filter:

PVn=(1-FT)-PVC+FT-PVn 1
4
0.000 <FT < 0.999

re,
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is thcreased.

/L pper / lower limit
\ \V: Differential limit

same sign as limit over, integral action s
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PID algorithm:

AMV:»=Kp- (Apn + Aln + ADn)
MVn = MVn 1t AMVn

Here,

Parameter details

A
A+l
A+2
A+3
A+4
A+5

B+1
B+2
B+3
B+4
B+5
B+6

Apnzen—en—l

€n=SVa—PVa (If GP = 0, Gap is applied)
Al 2 S ALHIN (1 Ty = 0, then Al = 0)
T
ADs = TD'(PVn—l—PVn)—At'Dn—1+Dr
At+n-Tpb
Dn = Dn ~1+ ADn
n=01 (Fixed)

Process input value PVC (0.00 to 100.00 %)
Auto mode set value ASV (0.00 to 100.00 '
Cascade mode set value CSV (0.00 to .00 @

: )

0

&

ﬁ\@p (0.00 to 327.67)

e T (0.000 to 32.767 min., Al,=0 if T;=0)
ime Tp (0.000 to 32.767 min.)

and) GP (0.00 to 10.00 %)

initial set value 1SV (0.00 to 100.00 %)
Input filter constant FT (0.000 to 0.999)
ASVadifferential limit DSV (0.00 to 100.00 %/At)
MMV differential limit DMMYV (0.00 to 100.00 %/At)

O

Data range: 0 to 10000
Data range: 0 to 10000
Data range: 0 to 10000
Data range: -2500 to 12500
Data range: -2500 to 12500

Operation mode
00 : Manual mode
01 : Auto mode
10 : Cascade mode
11: (Reserve)

Tracking designation
0: No
1: Yes

Data range: 0to 32767
Data range: 0to 32767
Data range: 0to 32767
Data range: 0 to 1000
Data range: 0 to 10000
Data range: 0to 999
Data range: 0 to 10000
Data range: 0 to 10000
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B+8 Initial status STS O

F C 8 4 0
HEEEEEEEEEEEEEEN S
i Initial operation mode
00 : Manual mode
01: Auto mode
10 : Cascade mo
11: (Reserve)
Direct / reverse C
0 : Direct
1: Rev
B+9 MV upper limit MH (-25.00 to 125.00 %) Data rang 500 to 12500
B+10 MV lower limit ML (-25.00 to 125.00 %) 00 to 12500
B+11 MV differential limit DMV (0.00 to 100.00 %/At) 0 to 10000
B+12 Control interval setting n (1 to 32767 times) 3. 1to 32767
Executes PID every n scan. Therefore, control inte onstant scan interval
(Itis treated as n = 1 when n < 0)
C Manipulation value MV (-25.00 to 125.00 %) K Data range: -2500 to 12500
C+1
: Internal work area
C+9
Operation \
1. When the instruction input is OFF: @
Initializes the PID3 instruction.
Operation mode is set as speeifie 8. A+5bit 0, 1 < B+8bit 0, 1
Auto mode SV is set as specifi ASV « ISV
Manual mode MV is set as clrrent MMV « MV
Internal calculation data isiinitialized.
MV remains unchange
2. When the instruction in 4
Executes PID calcula ry n scan which is specified by B+12. The following operation modes are
available accordifig, to ting of A+5.
e Auto mo
This is a | PID control mode with ASV as set value.
Set value di al limit DSV, manipulation value upper/lower limit MH/ML and differential limit DMV are
effective.

Bump-less changing from auto mode to manual mode is available. (Manual mode manipulation value MMV
is qver-writt€n by current MV automatically. MMV « MV)
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Note \\

Manual mode O

In this mode, the manipulation value MV can be directly controlled by the input value of MMV.
MV differential limit for manual mode DMMV is effective. MH/ML and DMV are not effective.
When mode is changed from manual to auto or cascade, the operation is started from the current MV.

Cascade mode
This is a mode for PID cascade connection. PID is executed with CSV as set valueNp

Different from the auto mode, set value differential limit is not effective. Manipulatio per/lower limit
MH/ML and differential limit DMV are effective. @

Bump-less changing from cascade mode to manual mode is available. (Manu anipulation value
MMV is over-written by current MV automatically. MMV « MV)
mo

And, bump-less changing from cascade mode to auto mode is available. (Al set value ASV is

over-written by current CSV automatically. ASV «— CSV)
MV tracking

This function is available in auto and cascade modes. When the tr signation (A+5 bit 2) is ON,
tracking input TMV is directly output as MV.
Manipulation value upper/lower limit MH/ML is effective, but diff
When the tracking designation is changed to OFF, the opefati

mit DMV is not effective.
tarted from the current MV.

PID3 instruction is only usable on the main-program.
PID3 instruction must be used under the const @. The constant scan interval can be selected in
the range of 10 to 200 ms, 10 ms increments

The data handled by the PID3 instruction are %,u Therefore, process input value PVC, manipulation value
MV, etc., should be converted to % units (scali before and/or after the PID3 instruction. For this purpose,
the function generator instruction (FUN165 EG)is convenient.

3
O
&

L 4
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[FUN160 [ UL  [Upper limit | T1S only

Expression

Input -[A UL B— C]- Output

Function

When the input is ON, the following operation is executed. (Upper limit for Ady B)
If A< B, then C = A.

If A> B, then C = B.

Execution condition

Input Operation Outgut
OFF | No operation QFF
ON | Execution: not limited (A< B) OFE

Execution: limited (A > B) ON
Operand

Name Device Register Constant |Index

X|IY|R|S|T.[C.|IXWI[YWIRW(SW| T | C | D | | J | K

A |Operation data NI VA TN [ VN NNV Y N N
B |Upper limit NN NN NN NN N N
C |Destination NN NN NNV N
Example

RAB3A RaB44 |

1 —{RWA18 UL Di1Zed 4 RWBZ1] ) |

When R030 is ON, the dpperdimit operation is executed for the data of RW018 by the data of
D1200, and the result is.stored,in RW021.

C
(RWO21) "t Upper limit B (D1200)

A (RW018)

When RW@418 is 3000 and D1200 is 4000, 3000 is stored in RW021 and R0040 is OFF.
When RWO018 is 4500 and D1200 is 4000, the limit value 4000 is stored in RW021 and R0040 is
ONr

Note
o\, This instruction deals with the data as signed integer (-32768 to 32767).
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[FUN161] LL [ Lower limit | T1S only

Expression

Input -[A LL B— C]- Output

Function

When the input is ON, the following operation is executed. (Lower limit for Ady B)
If A> B, then C = A.

If A< B, then C= B.

Execution condition

Input Operation Outgut
OFF | No operation QFF
ON | Execution: not limited (A > B) OFE
Execution: limited (A < B) ON
Operand
Name Device Register Constant |Index
XITY|R|IS|T.|C IXWIYWIRWSW| T | C | D] I J | K
A _|Operation data Ve VAV AN [ N[V N ] V V
B [Lower limit NN SN NN N NN N N
C |Destination NN NN NNV N
Example
RAa31 RaB41 |
1 F—RuWA19 LL Di1ZZA -+ RUAzZZ] {7

When R031 is ON, the lawerdimit operation is executed for the data of RW019 by the data of
D1220, and the result is stored,in RW022.

C
(RW022)

A (RW019)
Lower limig, B(D1220) —————" :

When RW@19 is -1000 and D1220 is -1800, -1000 is stored in RW022 and R0041 is OFF.
When RWO019 is 800 and D1220 is 1200, the limit value 1200 is stored in RW022 and R0041 is
ONr

Note
o\, This instruction deals with the data as signed integer (-32768 to 32767).
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=

| FUN 162 | MAX

| Maximum value

Expressi

on

T1S oOnly

Input -[ A MAX (n) B]- Output

Function

When the input is ON, this instruction searches for the maximum value from4he table of size nwords

starting with A, and stores the maximum value in B and the pointer indicating the,position of the

maximum value in B+1. The allowable range of the table size nis 1 to 64.

Execution condition

Input Operation Output

OFF | No execution QFE

ON |Execution ON
Operand

Name Device Register Constant | Index
XI{Y|R[S|T.|C. [ XW|YWRWISW|'T | C | J

A |Start of table \ \ v | A

n |Table size 1-64

B |Result N v | v |
Example

RBB1Q
1

When R010 is ON, the maximumyvalue is found from the register table D0200 to D0209 (10

—{DBzaa MAX

(18) DaA5Ba }

words), and the maximumyvalue is stored in DO500 and the pointer is stored in DO501.

D0200 100
D0201 10000
D0202 -1000
D0203 10
D0204 0
D0205 200
D0206 =300
D0207 20000
D0208 -30
D0209 20
Note

Rointer.

O©OoO~NO O, WN RO

—

D0500
D0501

20000

(Maximum value)

(Pointer)

o {I'hissnstruction deals with the data as signed integer (-32768 to 32767).

enlfthere are two or more maximum value in the table, the lowest pointer is stored.
o \If Index register K is used as operand B, the pointer data is discarded.
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[FUN163 ] MIN [ Minimum value | T1S only

Expression

Input -[ A MIN (n) B]- Output

Function

When the input is ON, this instruction searches for the minimum value from t¢he table of size n words
starting with A, and stores the minimum value in B and the pointer indicating theyposition of the
minimum value in B+1. The allowable range of the table size nis 1 to 64.

Execution condition

Input Operation Output

OFF | No execution QFE

ON |Execution ON

Operand

Name Device Register Constant | Index

XI{Y|[R|IS|T.|C |IXW|IYWIRWMISW|'T |C|D | 1 ]|J[|K

A |Start of table MR YW IRNRE

n |Table size 1-64

B |Result NS VNN NN NN

Example

RB011 |
1 ——DBzaa MIN (18) DES1dE] |

When R0O11 is ON, the minimiumwalue is found from the register table D0200 to D0209 (10
words), and the minimumyaluge is stored in D0510 and the pointer is stored in D0511.

Rointer
D0200 100 0
D0201 10000 1
D0202 -1000 2 » DO0510 -1000 (Minimum value)
D0203 10 3 |—> DO0511 2 (Pointer)
D0204 Q 4
D0205 200 5
D0206 -300 6
D0207 20000 7
D0208 -30 8
D0209 20 9
Note

o T hisunstruction deals with the data as signed integer (-32768 to 32767).
ewlfthere are two or more minimum value in the table, the lowest pointer is stored.
e \If Index register K is used as operand B, the pointer data is discarded.
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| FUN164 | AVE | Average value | T1S only

Expression

Input —-[ A AVE (n) B]- Output

Function
When the input is ON, this instruction calculates the average value of the dataystotedin the nregisters
starting with A, and stores the average value in B. The allowable range of the table size nis 1 to 64.

Execution condition

Input Operation Output

OFF | No execution OFF

ON |Execution ON

Operand

Name Device Register Constant | Index

XI{Y|[R|IS|T.|C |IXW|YWIRWSW) T I C | D | 1 |J[|K

A |[Start of table NN RN YNV

n |Table size 1-64

B [Result AW IV VIV VI

Example

RBO1Z |
1 ——DBzaAa AVE (18) DASZE)] |

When R012 is ON, the average value'of the data stored in the register table D0200 to D0209 (10
words), and the average valge 1§stored in D0520.

D0200 100 =

D0201 10000

D0202 -1000

D0203 10

D0204 0 » DO0520 (Average value)
D0205 200

D0206 -800

D0207 20000

D0208 -30

D0209 20
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| FUN165 | FG

| Function generator

Expression

Input -[A FG (n) B > C]- Output

Function

When the input is ON, this instruction finds the function value f(x) for A as x,4andisteres it in C. The

function f(x) is defined by the parameters stored in 2 x n registers startingewith Bs

Execution condition

Input Operation Output
OFF | No execution OFF
ON Execution ON
Operand
Name Device Register Constant | Index
X|{Y|R|S|T XWIYWIRWASWL. T°| C | D
A |Input value x IV TRV V|V N
n |Parameter size 1-32
B |Start of VIWRIAM™ VIV
parameters
C |Function value SRR AR R
f(x)

Example

RBB1Q

[a]

= — 82868 MOV, DAGES |

- —{ 01808,MOVDBGAT ]

— —{XuBa4d

1—T——{-82688 MOV DB6BE H-AA16A MOV DB6GA1 H 60188 MOV DA6HZ ]

= ——-01868 MOY"DEGB4 H-BB3608 MOV DB6BS H 68368 MOV DB6BG6 |

F& (B4) DB6BR

-+ DB1ea]

When R010%s ON, the FG instruction finds the function value f(x) for x = XW004, and stores the

result in D0O100:

The function f(x) is defined by 2 x 4 = 8 parameters stored in DO600 to DO607. In this example,
these parameters are set at the first scan.
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Parameter table
4 registers for x parameters and subsequent 4 registers for corresponding f(x) parameters
4

D0600 [_-2000] x, y =f(x) 1800| \%

D0601 00| %, |
D0602 100 300| i @
-2000 -100 : :
100 2000
D0605 2300 | YL
D0606 300 s

D0603 | 2000
D0604 | -1800| y;

D0607 | 1800| i i ]
(x2,y1)

Pl

The FG instruction interpolators f(x) value for x base
For example, if XW04 is 1500 (x = 1500, the result

/§

Note
e The order of the x
of D0600 to DO

an D0600 (-2000).
Xn, Yn IS given as f(x). In this example, D0607 data (1800) is stored in D0100
r than D0603 (2000).
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| FUN180 | ABS | Absolute value | O

Expression .

Input -[ A ABS B]- Output

Function
When the input is ON, this instruction finds the absolute value of operandA,$ resitin B.

Execution condition

Input Operation Output

OFF [No execution OFF
ON__|Execution ON m

Operand
Name Device ter Constant |Index
X|Y|R|S|T.|C. | XW[YW|R D | J | K
A [Source N[V NN NN A \
B |Destination N NIH ANV VA

Example @

¥BBoo |
1 ——{RUB38 aABS DA1Z21

7 0 32767 RW38

Note L 4
e The data range of Ais -32768 to 32767. If the data of A is -32768, 32767 is stored in B.
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| FUN182 | NEG |2's complement

Expression

Input -[ A NEG B]- Output

Function
When the input is ON, this instruction finds the 2’s complement value of A, and stares it in B.

Execution condition

Input Operation Output

OFF | No execution OFF

ON |Execution ON

Operand

Name Device Register Constant |Index

XI{Y|R|S|T.|C [XW|YWIRWSWIRT [C | D | I |J|K

A |Source N N[ Nd Nl NNV \

B |Destination V]ISV IV VNN NN

Example

¥pooy |
1 F——RUB33 NEG DB12Z ]

When X007 is ON, the 2's complement value (sign inverted data) of RW39 is stored in D0122.
For example, if RW38 is 4660, the 2’s complement value -4660 is stored in D0122.

2's complement data is calcdlated, as follows.

F EDCB AW 897 6 5 4 3 2 1 0
Rw39 [o|o]o]1]of®|10|o[o[1]1]0]1]0]0]| (4660)
lBitinverse

[1]1da]ef1[alo]1[a|1]ofof1]o[1]|1] (-4661)

l+1

Do122 (a1 ]@[1]1]o|1]1]1]ofof1][1]0]0]| (-4660)

Note
e The data range of Ais -32768 to 32767. If the data of A is -32768, the same data -32768 is stored
in Bk
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| FUN 183 | DNEG | Double-word 2’s complement |

Expression

Input -[ A+1-A DNEG B+1-B]- Output

Function
When the input is ON, this instruction finds the 2's complement value of double-word data A+1-A, and
stores it in B+1-B.

Execution condition

Input Operation Output
OFF | No execution OFF
ON |Execution ON
Operand
Name Device Register Constant |Index
XI{Y|R|S|T.|C. [XWIYWRWISWY T [C|D| I |[J]K
A [Source N NN YNV \
B |Destination VA W N[ VY
Example

¥pony |
1 ——{RWB41-RU848 DNEG DB151-DA15H | |

When X007 is ON, the 2’s complemeft value (sign inverted data) of double-word register
RW41-RW40 is stored in double-wekd register D0151-D0150.

For example, if RW41-RW401s,-1234567890, the 2's complement value 1234567890 is stored in
D0151-D0150.

Note

e The data range,of A+ZAlls -2147483648 to 2147483647. If the data of A+1-Ais -2147483648, the
same data -2147483648'is stored in B+1-B.
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| FUN 185 | 7SEG |7 segment decode

Expression

Input -[ A 7SEG B]- Output

Function
When the input is ON, this instruction converts the lower 4 bits data of A into the 7.segment code, and
stores it in B. The 7 segment code is normally used for a numeric display LED.

Execution condition

Input Operation Output

OFF | No execution OFF

ON |Execution ON

Operand

Name Device Register Constant | Index

XI{Y|R|S|T.|C [XW|IYWIRWSW] T'[C|D| I [J]K

A [Source NN RN NNV \

B |Destination VLS| N N[N AN NN

Example

¥Boon |
1 ——{RUB15 ?SEG RUB18] |

When X000 is ON, the lower 4 hits data of RW15 is converted into the 7 segment code, and the
result is stored in lower 8 bits @f RW10. 0 is stored in upper 8 bits of RW10.
For example, if RW15 is HOQ09 the corresponding 7 segment code HOO6F is stored in RW10.

F EDCOB A" 897 6 5 4 3 2 1 0
Rwis [o|o]o]o]od0]of@]o]o|o|o[1]o]o]1] (HO009)
Upper 12"bits are ignored /7 segmént decode

RWlO|0|0|0|0|0|0|0|O|'40|1|1|0|1|1|1|1I (HOO6F)

0 is'stered in upper 8 bits

The 7 segment code conversion table is shown on the next page.
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Operand A (lower 4 bits) 7 segment LED Operand B (lower 8 bits) Display

Hex Binary composition B6 | B5|B4|B3|B2|B1|B0

os]
~

o
'_\
'_\
Iz
9

0000

0001

0010

0011

0100 BO

0101
B5 B1
0110 / B6 /

R |O|Rr|[O|O|O |k |O|F

0111
1000 '34/ / B2

NI I = = =

1001

Rl Rr|lo|lkRr|kR|k[R|-|o]|o

(o] [ o ) ] ] e [N

1010

1011

[

1100

1101

OoOflo|lo|o|Oo|O|0O|O|O|O|O|O|O|O|O

1110

TImOo|lO|lm|>|lo|lo|N|loja|[s]lw|N |-

RlRr|Oo|lkr|OlRr|R|R|R |k |k

olo|lr|o|r |k |k~
olo|lr|lo|lo|r ||k ]|~

] O]

1111

L 4

N
S

Q
o
&

L 4
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| FUN186 | ASC | ASCII conversion

Expression

Input -[ A ASC B]- Output

Function

When the input is ON, this instruction converts the alphanumeric characters into the/ASCII codes, and
stores them in the register table starting with B. (16 characters maximum)

Execution condition

Input Operation Output
OFF | No execution OFF
ON |Execution ON
Operand
Name Device Register Constant | Index
XI{Y|R|S|T.|C [XW|IYWIRWSW] T'[C|D| I [J]K
A [Characters \
B |Start of Vo (S| V[ V|
destination
Example
RBGA38 |
1 " ABCDEFGHIJKLMN ASC DEZOA ]

When R030 is ON, the characters,ABCDEFGHIJKLMN’ is converted into the ASCII codes, and
the result is stored in 8 registersistarting with lower 8 bits (byte) of D0200 (D0200 to D0207).

High Low.
F 8 7 0

D0200 [H42 (B) (H4L1 (A)
D0201 |H44 (D) £ H43(C)
D0202 |H46 () WH45 (E)
D0203 |H48 (H)%. H47 (G)
D0204 [H4AQ) . H49 (I)
D0205 |HAE (L) [H4B (K)
D0206 |H4E (N) H4D (M)

D0207 <—— Previous data is remained

Note

¢ Only thesnumber of bytes converted are stored. The rest are not changed. In the above example, 14
characters are converted into 14 bytes of ASCII code, and these ASCII codes are stored in 7
registers (D0200 to D0206). The data of D0207 remains unchanged.
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| FUN 188 | BIN | Binary conversion |

Expression

Input -[ A BIN B]- Output

Function

When the input is ON, this instruction converts the 4 digits of BCD data of Adgnto Bipary, and stores in
B. If any digit of A contains non-BCD code (other than HO through H9), the,conveksion is not executed
and the instruction error flag (ERF = S051) is set to ON.

Execution condition

Input Operation Output ERE
OFF |No execution QFE )
ON Normal execution ON —
BCD data error QEF Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XW[YWJRWISW| T | C | D | | J | K
A [Source (BCD) NI W AT [N N[N [NV | V| HOOOO-
H9999
B |Destination S ERVAN ERVAN RN VA VAN NN VA Y
(Binary)
Example

RBB17 |
1 ——{RUBz28 BIN DB127 ]

When R017 is ON, the BEDdata of RW28 is converted into binary data, and the result is stored in
D0127.

For example, if RW28%s H1234, the binary data 1234 is stored in D0127.

RW?28 BCD to Binary D0127
H1234 > 1234

Note

o If any digit ofyoperand A contains non-BCD data, e.g. H13A6, the conversion is not executed and
the instruction error flag (ERF = S051) is set to ON.
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| FUN190 | BCD |BCD conversion

Expression

Input -[ A BCD B]- Output

Function

When the input is ON, this instruction converts the binary data of A into BCDyand,stores in B. If the
data of A is not in the range of 0 to 9999, the conversion is not executed and thexinstruction error flag
(ERF = S051) is set to ON.

Execution condition

Input Operation Output ERE
OFF |No execution QFE )
ON Normal execution ON —
Binary data error QEF Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C. I XW[YWJRWISW| T | C | D | | J | K
A [Source NIV AT [ VN[N VN V| 0-9999
(Binary)
B |Destination S ERVAN ERVAN RN VA VAN NN VA Y
(BCD)
Example

RB819 |
1 ——DBz11 BCD RUBZZ |

When R019 is ON, the data of'B0211 is converted into 4-digit BCD, and the result is stored in
RW22.

For example, if D0211%is 5432, the BCD data H5432 is stored in RW22.

D021% Binary to BCD RwW22
5432 > H5432

Note

o If the data of,A is smaller than O or greater than 9999, the conversion is not executed and the
instrdgtion error flag (ERF = S051) is set to ON.
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| FUN235| 1/0 |Direct /O | O

Expression

L

Input —[1/O (n) A]- Output

Function

When the input is ON, this instruction immediately updates the external inp wd output (YW)
registers which are in the range of n registers starting with A. 6

o For XW register ... reads the data from corresponding input circuit

e For YW register ... writes the data into corresponding output circui

Execution condition
Input Operation ©)
OFF |No execution ©)
ON Execution

Operand x
Name Device egister Constant |Index
XWIY T

X|{Y|R]|S|T. C|D|I1]J]K
Register size 1-32
A |Start of
registers

o

S

Example

RBpa1a @ |
t— —{ 1,0 (84 KHE’I‘EE’IU |
When R010 is ON, the 4&&5 starting with XW00 (XW00 to YWO03) are updated immediately.
XWO00 Input
XW01 circuit
YWO02 Output
YWO03 circuit

vy
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Note
e Inthe T1/T1S, the following register/device range is only effective for this Direct I/O instruction.
Input on basic unit Output on basic unit Option card T2 /0 modules
T1-16 X000 - X007 Y020 - Y027 -
T1-28 X000 - X00D Y020 - YO2D —
T1-40 X000 - X007 Y020 - Y027 Not effective
T1-40S X000 - X007 Y020 - YO27 Not effective

e The Direct I/O instruction can be programmed in the main program an
If this instruction is programmed in both, the instruction in the main@
cti

interrupt program.
hould be executed in
interrupt disable state. Refer to EI (FUN 140) and DI (FUN 141) in
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| FUN 236 | XFER | Expanded data transfer |

Expression

Input -[A XFER B — C]- Output

Function

When the input is ON, data block transfer is performed between the source which,is indirectly
designated by A and A+1 and the destination which is indirectly designated by ‘Gand C+1. The
transfer size (number of words) is designated by B.

The transfer size is 1 to 256 words. (except for writing into EEPROM)

Data transfer between the following objects are available.

e CPU register (RW or D) «<» EEPROM (D register)

e CPU register (RW or D) <> T1S RS-485 port (T1S only)

Execution condition

Input Operation Output ERF
OFF |No execution OFF —
ON |Normal execution ON —
When error is occurred (see Note) ON Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[|CWWIXWIRWISW| T | C | D | | J | K
A |Source WV VNNV
parameter
B |Transfer size N NN NN NN
C |Destination NN ANV
parameter
Parameters
Source parameter Transfer size and status Destination parameter
A Type B Transfer size C Type
A+1 Leading addfess B+1| Status flag for RS-485 port C+1 Leading address
B+2 (max. 2 words)
Registeritype Type code Leading address Transfer size
RW register (RAM) HO003 0to 63 (T1) 1to 64 (T1)
0to 255 (T1S) 1to 256 (T1S)
D register (RAM) HO0004 0to 1023 (T1) 1 to 256
0 to 4095 (T1S)
D register (EEPROM) HO0020 0to 511 (T1) 1 to 16 (if destination, T1)
0to 2047 (T1S) 1 to 32 (if destination, T1S)
1 to 256 (if source)
TS RS-485 port H0030 0 (fixed) 1to 256
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CPU register <« built-in EEPROM

In the EEPROM, the D registers are divided into pages as follows.

T1
DO0000 Page 1
(16 words)
D0015
D0016 Page 2
(16 words)
D0031
|
|
D0496| Page 32
(16 words)
D0511
Example
RBBZ8
1— |

{T——{ 68884 MOV D18688 H B68788-HOUND1BB1 H BABA168 MOV D168BZ ——
BaA3Z MOV D1883 HB8816( MOV D1864 |

1888 XFER D188Z

T1S
DO0000 Page 1
(32 words)
D0031
D0032 Page 2
(32 words)
D0063
|
|
D2016( Page 64
(32 words)
D2047

~ D1AB3]

Writing data intg the EEPROM is
available withig one page at a
time. (max. 46 words for T1 and
max. 32 words for T1S)

For data‘teading from the
EERROM, there is no need to
consider the pages.

When R020 is changed from OFF to/ON, 20 words of RAM data (D0700 to D0709) are written into
the EEPROM (D0016 to D0025),
D1000 (HO004) and D1001 (700).indicate the leading register of the source table (D0700 in RAM).
D1002 (10) indicates the transfer Size (10 words = 10 registers). D1003 (H0020 = 32) and D1004
(16) indicate the leading register of the destination table (D0016 in EEPROM).

Note

¢ The XFER instruction is'not executed as error in the following cases. In these cases, the instruction
error flag (ERF = SQ5%),is'set to ON. If the ERF is set to ON once, it remains ON until resetting to
OFF by user pregramy

(1) When thesnumberef words transferred exceeds limit.

(2) When the spurceldestination table of transfer is out of the valid range.
(3) When'thedrangfer combination is invalid.

¢ The EEPROM"as a life limit for data writing into an address. It is 100,000 times. Pay attention not
to exceed the limit. (EEPROM alarm flag = S007 is not updated by this instruction)

¢ Once data writing into the EEPROM is executed, EEPROM access (read/write) is prohibited for the
duration of 10 ms. Therefore, minimum 10 ms interval is necessary for data writing.

o TheXEER instruction can be programmed in the main program and in the interrupt program.
If this instruction is programmed in both, the instruction in the main program should be executed in
interrupt disable state. Refer to EI (FUN 140) and DI (FUN 141) instructions.
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CPU register « T1S RS-485 port (T1S only)
<Receiving>

When the instruction input is ON, one set of message (from start character to the trailing code)
which is received by the RS-485 port is read from the receive buffer, and stored it the CPU
registers. The transfer size is fixed to 256 words. The execution status and the, message length (in
bytes) are stored in the status flag.

The instruction input must be kept ON until the receiving operation is campléete,
Example

RBBBR |
1 ——{DBBaa XFER DoBBZ - DBBAS]

Source designation Transfer size Destination designation
D0000 HO0030 D0002 00256 (fixed) D0005 H0004
D0001 00000 D0003| Executionistatus D0006 00100
D0004| Message length
T1S RS-485 port D0100 (CPU register)

When R0000 is ON, one set of received message isread and stored in DO100 and after.

Execution status:HO0000 ... Normal complete

HO001 ... Communiéation error (parity error, framing error)

HO002 ... Message length over (more than 512 bytes)

HO003 ... Receive buffer over flow

HO004 ... Receive time-out (from start character to the trailing code)

Baudrate Time-out setting
300, 600, 1200%ps | 30 seconds
2400 bps 15 seconds
4800 bps 7 seconds
960040ps 3 seconds
19200 bps 1.5 seconds
Message length: 0..4...5%...... No receive message

1tee512 ... Message length in bytes

Note

¢ The XFER instruction is not executed as error in the following cases. In these cases, the instruction

error flag (ERF ='S051) is set to ON. If the ERF is set to ON once, it remains ON until resetting to
OFF by user program.

(1) The leading address for the RS-485 port designation is other than 0.
(2),, Transfer size is other than 256.

(3) "Mode setting of the RS-485 port is not the free ASCIl mode.
(4)™¥Fhis instruction is programmed in the sub-program #1.
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=

<Transmitting>

When the instruction input is ON, one set of message which is stored in the source table (from
start character to the trailing code) is transmitted through the RS-485 port. The execution status is
stored in the status flag.
The instruction input must be kept ON until the transmitting operation is completes

Example

RBBB1

1 ——{DBB18 XFER DBB1Z2

Source designation

D0010| HOO0

| HO4

D0011

00500

D0500 (CPU register)

D0012
D0013

+ DEA15]

Transfer size

00012

Execution status

D0015
D0016

Destination designation

HOO | H30

00000

T1S RS-485 port

When R0001 is ON, one set of message (ended by.the trailing code) stored in the range of DO500

to DO511 (12 words) is transmitted through the RS-485 port.

Execution status:H000O ...

Note

Normal complete

Send message’length error (no trailing code in the source table)

HOO0O01 ... During transmitting the message
HO002 ... Communigationdbusy
HOO0O03 ... During the réset operation
HO004 ... Send timeg=6ut (from start character to the trailing code)
HOO005 ...
Baudrate Time-out setting

300, 600, 1200ybps™ | 30 seconds

2400 bps 15 seconds

4800 bps 7 seconds

960040ps 3 seconds

19200 bps 1.5 seconds

¢ The XFER igstructionyis not executed as error in the following cases. In these cases, the instruction
error flag (ERF/= S051) is set to ON. If the ERF is set to ON once, it remains ON until resetting to
OFF by user program.
(1) The leading address for the RS-485 port designation is other than 0.
(2) Transfer size is out of the range of 1 to 256.

(3) Mode setting of the RS-485 port is not the free ASCII mode.
(4), This instruction is programmed in the sub-program #1.
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| FUN 237 |

READ | Special module data read

Expression

Input -[A READ B — C]- Output

Function
When the input is ON, this instruction reads data from the buffer memory of the spegial module that is

designated by operand A, and stores them in registers starting with operand C.
The transfer source address (buffer memory address) is designated by operand B.

The transfer size (number of words) is designated by operand B+1.
This instruction is only effective for the T2 1/O modules connected to theyl 1-40 or T1-40S.

Execution condition

Input Operation Output ERF
OFF |No execution OFEF -
ON |Normal execution ©N —
When error is occurred (see Note) ON Set
Operand
Name Device Register Constant |Index
X R|S C. XWIYWRWISW|[ T [C | D | I
A |Special module \ N H0004 -
H0007
B |Transfer SV I IR IRV IRENA IREVAN BN
parameter
C |Destination VNN NN
Example
Raa1a |
1 —{¥uWARG6 READ <RUASA -+ DA1AA]

When R010 is ONgthe buffer memory data of the size indicated by RW51, starting with the

address indicated by'RW50 of the special module allocated to XWO06, are read and stored in
D0100 and after:

XWO06%specialdmodule

Buffer memory

8000

1234

READ

A7

T1U/T1S

RW50
RW51

16 words

D0100
D0115

H8000

1234
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Note
e This instruction is only effective for the T2 I/O modules connected to the T1-40 or T1-40S by using
the expansion rack.

e The special module can be designated not only by the assigned register, but alsofy the mounting
position. The mounting position is designated by a constant data for the operand A'as follows.

HOOOO
/N
{— Slot number (hexadecimal)
Unit number (hexadecimal)

In the T1-40/T1-40S, 0O is only available for the unit number and 4 t0% are available for the slot
number. The first slot (left most slot) of the expansion rack is re¢ognized as slot 4. Consequently,
available designation is HO004 to HOO0O07.

¢ The READ instruction is not executed as error in the following €¢ases. In these cases, the instruction
error flag (ERF = S051) is set to ON. If the ERF is set to"@N once, it remains ON until resetting to
OFF by user program.

(1) When the operand A is other than a valid constantisee above) or XW/YW register.
(2) When no answer error occurs with the designatethspecial module.

(3) When the number of words transferred’eXeeeds 256 words.

(4) When the source table of transfer is@ut of the valid range.

(5) When the destination table of transfer i§out of the valid range.

e The READ instruction can be programmea,in‘the main program and in the interrupt program.

If this instruction is programmed in bothj the instruction in the main program should be executed in
interrupt disable state. Refer to E(FUN"140) and DI (FUN 141) instructions.
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7. Instructionﬁ

| FUN 238 | WRITE | Special module data write |

Expression

Input -[A WRITE B —» C]- Output

Function

When the input is ON, this instruction transfers data stored in registers starting,with.@perand A into the
buffer memory of the special module that is designated by operand C.

The destination address (buffer memory address) is designated by operand“s.

The transfer size (number of words) is designated by operand B+1.

This instruction is only effective for the T2 1/O modules connected to theyl 1-40 or T1-40S.

Execution condition

Input Operation Output ERF
OFF |No execution @EF -
ON Normal execution ©N -
When error is occurred (see Note) ON Set
Operand
Name Device Register Constant |Index
X|ITY|R|S|T.|C | XWIYWIRW|ISW| T |[C |[D | J | K
A |Source NN N NNV
B |Transfer VY [ V|V V| VY
parameter
C |Special module A [ HO0004 -
HO0007

Example

RBB11 |
1 ——{DBzaa WRITE RUB5S -~ YUB8S] |

When R011 is ONgthe register data of the size indicated by RW56, starting with D0200, are
transferred tothe buffer memory starting with the address indicated by RW55 of the special
module alloéatedto YWO08.

T1/T1S YWO08 special module

[ro T e d

RW55 [H80B(

: RW.56 : | Buffer memory :
! A : ! |
\, D0200 [ 1234 WRITE i ' ( H80BO_1234] |
| D0349 [ 5678 150 words | '\ H8145[ 5678] |
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7. Instructionﬁ

Note
¢ This instruction is only effective for the T2 I/O modules connected to the T1-40 or T1-40S by using
the expansion rack.

e The special module can be designated not only by the assigned register, but also By theé mounting
position. The mounting position is designated by a constant data for the operand“€.as follows.

HOOOO
N/
Slot number (hexadecimal)
Unit number (hexadecimal)

In the T1-40/T1-40S, 0O is only available for the unit number and# te,7 are available for the slot
number. The first slot (left most slot) of the expansion rackds recagnized as slot 4. Consequently,
available designation is HO004 to HO0O07.

e The WRITE instruction is not executed as error in the follawing'cases. In these cases, the
instruction error flag (ERF = S051) is set to ON. If the{ERF iSrset to ON once, it remains ON until
resetting to OFF by user program.

(1) When the operand C is other than a valid canstant.(see above) or XW/YW register.
(2) When no answer error occurs with thegdesignated special module.

(3) When the number of words transferr@€d exceeds 256 words.

(4) When the source table of transfer is, outiof the valid range.

(5) When the destination table of transferis out of the valid range.

e The WRITE instruction can be programmed in the main program and in the interrupt program.

If this instruction is programmed in'both, the instruction in the main program should be executed in
interrupt disable state. Refer to EIN(EUN 140) and DI (FUN 141) instructions.
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8. Special 1/0 Functions

8.1 Special I/O function overview

The T1/T1S supports the special I/O functions as listed below.

available pulse rate is 50 to 5000 Hz (1 Hz units).
Y020 ... CW or Pulse (PLS)
Y021 ... CCW or Direction (DIR)

PWM output function

Variable duty cycle pulse train can be output. The
available ON duty setting is 0 to 100 % (1 % units).
Y020 ... PWM output

Function name Function summary Remarks
Variable input filter Input filter constant (ON/OFF delay time) can be Set byySW26 setting
constant user program. The setting range is 0 to 15 ms iS"hecessary to

(1 ms units). Default value is 10 ms. This functioft'is use this
applied for X000 to X007 (8 points as a block). function. (Note)

High Single phase | Counts the number of pulses of single phase‘pulse Only one

speed |up-counter |train. 2 channels of pulse input are available. The among these 4

counter countable pulse rate is up to 5 kHz for each chamnel. |functions can
Channel 1 ... X000 count input, X002 resetigput be selected.
Channel 2 ... X001 count input, X003 reset input SW16 is used

Single phase [ Counts the number of pulses in a gpecified’sampling |to select the
speed- time. The sampling time setting is*10't0/1000 ms (10 |function.
counter ms units). 2 channels of pulsejnput aré available. The (Note)
countable pulse rate is up,to 5 kHzfer each channel.
Channel 1 ... X000 countipput
Channel 2 ... X001 count input
Quadrature |Counts the 2-phase pdlsesiwhose phases are shifted
bi-pulse 90° each other. Countswp when phase A precedes,
counter and counts down yvhen phase B precedes. The
countable pulse rate'is|up to 5 kHz.
Phase A .4 X000
Phase B4y, X001
Reset f.. X002

Interrupt input function | Immediatelypactivates the corresponding I/O interrupt
program when’the interrupt input is changed from OFF
to ONM(er ON to OFF). 2 points of interrupt input are
availabler
X002 .}, Interrupt 1 (I/O interrupt program #3)

X003".. Interrupt 2 (1/O interrupt program #4)

Analog setting function | Thervalue of the analog setting adjuster is converted |No function
into digital value (0 to 1000) and stored in the SW selection is
register. 2 adjusters are provided on the T1/T1S. required.

VO ... SW30
V1...SW31
Pulse output function | Variable frequency pulse train can be output. The Either one

between these
2 functions can
be used.
SW26 is used
to select the
function. (Note)

NOTE

A/
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8. Special 1/0 Function

Mode setting for the special I/O functions O

These functions, except the analog setting function, are selected by setting data into
SW16 and SW26 by user program. These registers work as mode setting registés for
the special I/O functions. The data setting for these registers, i.e. mod ing for the
special 1/0 functions, is effective only at the first scan.

Note) In the explanation below, HSC and INT mean the high sp%\ler and the

interrupt input functions respectively.
FEDCBA9876543210 0
swie| [of [ [ | [ofo] | fofo[ | | [|
N\ / _/ _/ I_
Bit 0 < INT master flag >
0:N

S

C / INT selection >

&Bits 2 and 3 < INT No.1 mode >

00: No use (Reserve)
01: Rising (OFF to ON)
10: Falling (ON to OFF)
11: No use (Reserve)
Bits 6 and 7 < INT No.2 mode >
00: No use (Reserve)
01: Rising (OFF to ON)
10: Falling (ON to OFF)
> O 11: No use (Reserve)
Bits A and B < HSC mode >
00: Single phase up-counter
\ 01: Single phase speed-counter

10: Quadrature bi-pulse counter

11: No use (Reserve)
Bits C and D < Enable flag for HSC / INT >
\ 00: CH2 - disable, CH1 - disable

01: CH2 - disable, CH1 - enable

10: CH2 - enable, CH1 - disable

11: CH2 - enable, CH1 - enable
Bit F < Variable input filter constant >

s 0: No use (fixed to 10 ms)
1: Use
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Note) In the explanation below, P-OUT means the pulse output function. Q

FEDCBA9876543210
sw26| | | [o][oJoJofofolofofolo] [ | | *

L Bit 0 < P-OUT and P ag >
0: No use
1: Use
Bit1<P-OUT/P A@on >
0: PWM

1: P-OUT

Bit 2 < PLSymod
0:CW
1: Pulse ion (PLS/DIR)

T operation error flag
not user setting items)

(
ND < PWM pulse width error >
0: Normal
1: Error

Bit E < PWM ON duty setting error >
0: Normal
1: Error

Bit F < Frequency setting error >
0: Normal

N

O
Q>®

L 4
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The table below summarizes the mode setting data of each function. In the table,
‘~” means do not care.

Variable input filter constant SW16
FEDCBAO98765 43210
Use 10- - - —-00- 0 O —
High speed counter SW16
FEDCBA938 7%/ 43210
Single phase Channel 1 only -~ 00100000 000011
up-counter Channel 2 only -0100004900000011
Both channels - 01100080 000011
Single phase Channel 1 only -00102a0000000011
speed-counter Channel 2 only - 0100 0WO00000O011
Both channels -04 1010000000011
Quadrature bi-pulse counter - 009,10 000000011
Interrupt input function SW16
FEDW BAO987 6543210
Interrupt 1 only [Rising (OFF to ON) -001000000000101
Falling (ON to OFF) ~001000000001001
Interrupt 2 only |Rising (OFF to ON) - 010000001000001
Falling (ON to OFE) - 010000010000001
Both interrupts |No.1 = Rising, No.2 =Rising |- 01 1 000001000101
land?2 No.1 = Rising, New2ZFaling|- 011 000010000101
No.1 = Falling, Ne.2=\Rising |- 0 1 1 000001001001
No.1 = FallinggiNo.2%= Falling|- 0 1 1 000010001001
Pulse output function SW26
FEDCBAO9876543210
CW/CCW method ---0000000000011
Pulse/Direction (PLS/DIR)¥method ---0000000000111
PWM outputsfanction SW26
FEDCBA9876543210
Use - - -000000000000O01

For,examplesthe following programs can be used to select the quadrature bi-pulse
counter.

[

—'— SET 38168 SET 38161 H SET 5816}

or
(H0803)
—T—{ 82851 HOU Sua16]

[
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8. Special 1/0 Functions 6
8.2 Variable input filter constant O

Function
L

The input filter constant (ON/OFF delay time) of the leading 8 points X X007 can
be specified by user program within the range of 0 to 15 ms. The ms.

The setting value is recognized at the first scan. Therefore, it cann nged after
the second scan.

Related registers 0
SW16 Function selection. Refer to section 8.1. Q
SW17 Input filter constant value

FEDCBA9876543210 @

| No use (set to 0) |

Settin lu
0t
Operation %
Input signal : |—|
T ‘ T T
Internal logic E e
Scan cycle
X device ]

Oxt filter constant (0 to 15 ms)
Sample prog@

i SET S816F H 88083 MOV SUA17]

This program sets the input filter constant to 3 ms.
L 4
NOTE . . . .
AV For the AC input types, this function works as extended delay time.

On delay time = 25 ms + setting time
Off delay time = 30 ms + setting time
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8.3 High speed counter
8.3.1 Single phase up-counter
Function

When the count input is changed from OFF to ON, the count value s inereased by 1.
When the count value reaches the set value, the count value is reSet 1,0, and 1/0
interrupt program is activated (if the interrupt enable flag is ON)4The count value is reset
to 0 when the reset input comes ON.

This counter operation is enabled while the soft-gate is ON. The,count value is reset to 0
when the soft-gate is changed from ON to OFF.

The set value is set internally at the timing of the soft-gatexchanging from OFF to ON.
When the soft-gate is OFF, the count value can be changed by writing the data into the
set value register and setting the count preset flag, to*ON.

The count value range is HO000 to HFFFF (16-bitidata):

Hardware condition
Count input (X000 and X001)
ON/OFF pulse width: 100 pus or moge, (max. 5 kHz)
Reset input (X002 and X003)
ON/OFF duration: 2 ms @f mere

Related registers

SW16: Function selection#Refer to section 8.1.

Function Register/device Remarks
Channel 1 Channel 2

Count input X000 X001 (Note)
Reset input X002 X003
Set value SW18 SW20 Data range: HO000 to HFFFF
Count value SW22 SW23
Soft-gate S240 S248 Operation is enabled when ON
Interrupt epable S241 S249 Interrupt is enabled when ON
Count preset S243 S24B Used to preset the counter value

Neote) pWhen both channels are used, X000 to X003 cannot be used as normal
input devices. However, if either one channel is used, these inputs for unused
channel can be used as normal input devices.
Interrupt assignment

Channel 1 ... I/O interrupt program #1
Channel 2 ... I/O interrupt program #2
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Operation

.
[ MARERREEEERAARRAREE CARRERRFEEEERREEREE eSSy

Count input

Reset input

Soft-gate

Set value

Count value

Interrupt

Sample program

(H1003)
T 84899 MOV SUBA16
RBA1O

—— F—iT—_ 82888 MOV Sk

[

[at]

—

ROB10 ROEO11
33—t i1
4

In this example@low) is set in SW16. As a result, the single phase up-counter

cted.

(channel 1 only)uis
When R010 cemes ON, the data 2000 is written into the set value register (SW18).
, the soft-gate (S240) and the interrupt enable flag (S241) are set to

While ROL@wi
ON tg.en the counter operation.
Th N rks as a ring counter with the set value 2000. The count value is stored in
2

|

Wh 10 is OFF and R011 comes ON, the count value is preset to the data of D0100.

L 4
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8.3.2 Single phase speed-counter O

Function

L 4

This function counts the number of changes of the count input from OFF@during the
d

every specified sampling time. The count value in a sampling time i§,st in the hold
value register.

This counter operation is enabled while the soft-gate is ON. Whe
the hold value is cleared to 0.

The setting range of the sampling time is 10 to 1000 ms (10@ .

-gate is OFF,

The count value range is HO000 to HFFFF (16-bit).

Hardware condition

Related registers

Count input (X000 and X001) @
ON/OFF pulse width: 100 us or more (max.

P>

SW16: Function selection. Refer to sect

Function Remarks
Count input (Note 2)
Sampling time Data range: 1 to 100 (Note 1)
Hold value Data range: HO000 to HFFFF
Soft-gate Operation is enabled when ON

Note 1) The setting da f the sampling time is 1 to 100. (10 ms multiplier)

Note 2) When bothychannels are used, X000 and X001 cannot be used as normal
input devices: ver, if either one channel is used, the input for unused

channwe ed as normal input devices.
Interrupt assign t

No interr n.

%
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Operation

Count input

. . AT AT AT AT AT
Sampling time )2 Y Y A2 Y. 4

Soft-gate |

Internal
count value

Hold value

Sample program @K

(H1403)
1T 85123 MOV SWB16 MOV SUB187
RBB18 58248
2— |

In this example, 512&@ is set in SW16. As a result, the single phase speed-
t

)
L

counter (channel 1 selected.
The sampling ti et as 100 ms, because 10 is written in SW18.
While R010 is oft-gate (S240) is set to ON, and the speed-counter works.
The hold valug'is stored in SW22.
L 4
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8.3.3 Quadrature bi-pulse counter
Function

This function counts up or down the quadrature bi-pulse (2-phase pulse§ whose phases
are shifted 90° each other). Counts up when phase A precedes, aréhcounts down when
phase B precedes. Both rising and falling edges of each phase are_counted.
Consequently, 4 times count value against the pulse frequency isfobtained.

Phase A ¢ ¢ ¢ ¢ } f }
PhaseB b 1 &) B
N N, O

Up count Dewn’count

When the count value reaches the comparison value,1{er 2), the 1/O interrupt program
#1 (or #2) is activated (if the interrupt enablegflag fox each is ON).

This counter operation is enabled while the, softsgate’is ON. The count value is reset to 0
when the soft-gate is changed from ON to QRE. The count value is also reset to 0 when
the reset input comes ON.

When the soft-gate is OFF, the count value“ean be changed by writing the data into the
comparison value 1 (or 2) register and setting the count preset flag 1 (or 2) to ON.

The comparison value 1 and 2 caf®he changed even when the soft-gate is ON.

The count value range is -2147483648 to 2147483647 (32-bit data).

Hardware condition
Phase A and phase B (X000 and“X001)
ON/OFF pulse width: 100%ts or more (max. 5 kHz)
Reset input (X002)
ON/OFF duratign:%, 2 ms or more

Related registers

SW16: Function selection. Refer to section 8.1.

Funetion Register/device Remarks
Phase A X000
Phase/B X001
Resét input X002
Comparison value 1 SW19-SW18 Data range: -2147483648 to 2147483647
Comparison value 2 SW21.SW20
Count value SW23.SW22
Soft-gate S240 Operation is enabled when ON
Interrupt enable 1 S241 Interrupt 1 is enabled when ON
Count preset 1 S243 Used to preset the count value
Interrupt enable 2 S249 Interrupt 2 is enabled when ON
Count preset 2 S24B Used to preset the count value
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Interrupt assignment

Comparison value 1 ... I/O interrupt program #1
Comparison value 2 ... I/O interrupt program #2

Operation
Up count L OO I
Down count L] I HRTHRERTHAY
Reset input
Soft-gate
2147483647
Comparison
value 1l =~ o
Count value 0
. : : .
Comparison ... . _______ Ul
value 2 T

Interrupt

Q
&
&

L 4
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8. Special 1/0 Functions

Sample program

(H0803)
11— 82851 MOV SUA16]
ROA18
2— F———%Tk—[i BAPE1580688 DMOV SWA19-SUB187
- APEEZEPEEA DMOV SUBZ1-5Ua28 ]
50240
- T
Lo
50241
- i ™
LN
50249
- i ™
L
ROB18 RAB11 508243
I—4+ | | |t——{DB161-DB1BA DMOV SWB19:8UA18 7} { )

In this example, 2051 (H0803) is set in SWABWAS a result, the quadrature bi-pulse
counter is selected.

When R010 comes ON, the data 150000yis Set into the comparison value 1 register
(SW19-SW18), and 200000 is set intoithe comparison value 2 register (SW21-SW20).
While R010 is ON, the soft-gatef(S240),the interrupt enable flag 1 (S241) and the
interrupt enable flag 2 (S249) are set to ON to enable the counter operation.

The count value is stored in SW23:8W22.

When R010 is OFF and RQ11/comes ON, the count value is preset to the data of
D0101-D0100.
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8.4 Interrupt input function O

Function
4
When the signal state of the interrupt input is changed from OFF to O N to OFF),
the corresponding I/O interrupt program is activated immediately.
Up to 2 interrupt inputs can be used. The interrupt generation conditio e selected
either rising edge (OFF to ON) or falling edge (ON to OFF) for e .
The 1/O interrupt program #3 is corresponding to the interrupt input nd the 1/O

interrupt program #4 is corresponding to the interrupt input 2,
Hardware condition Q
Interrupt input (X002 and X003)
ON/OFF pulse width: 100 us or more

Related registers

SW16: Function selection. Refer to sectio

Interrupt input 1 X002
Interrupt input 2 X003

Interrupt assignment \Q

Interrupt input 1 ... I/O inte gram #3
Interrupt input 2 ... /O i rogram #4
Operation ‘\
Interrupt input : 3
Interrupt inpue | :
Interrupt | | | |
\ 3 4 3 4
woperaﬁon example is the case of rising edge setting for both inputs.
L 4
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Sample program

Main program %
(H3045)

1}—{'”—[ 12357 MOV SWBA16]

I/O interrupt program #3 0

o Q~
2t L
; Interrupt progra m ;
3 —
4 [IRET

I/O interrupt program #4
[IRET

In this ex 12357 (H3045) is setin SW16. As a result, the interrupt input function (2
ints, % both) is selected.
n is changed from OFF to ON, the interrupt program A is executed. When

s nged from OFF to ON, the interrupt program B is executed.

Even if the Direct I/O instruction is used in the interrupt program, the
W corresponding input state (X002 or X003) cannot be confirmed. Because the
interrupt is generated before internal updating of the input states.
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8.5 Analog setting function O

Function
4
The value of the analog setting adjuster is converted into a digital valu 1000) and
stored in the SW register. 2 adjusters are provided. (VO and V1)
The SW register data can be used as timer presets or any parameter nction
instructions.
Related registers
Function Register Remark
Adjuster VO SW30 |Data range: O to 1000
Adjuster V1 SW31 Gb
Operation @

Decrease Increase Q a’Se/\icrease

Vvo* \() Vll

SW30y(0 to 1000) SW31 (0 to 1000)

SWe3a TON TB16] )

—sSuUA38 TON TB11]

The above example is a simple flicker circuit of Y020. In this example, the ON/OFF
interval of Y020 can be controlled by the adjuster VO.
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8.6 Pulse output function
Function

This function is used to output a variable frequency pulse train. The controllable pulse
frequency is 50 to 5000 Hz (1 Hz units).

The output mode can be selected either CW/CCW or Pulse/Direction (RLS/DIR).

In the CW/CCW mode, CW pulse is output when the frequency settingyis positive (50 to
5000), and CCW pulse is output when it is negative (-50 to -5000).

In the PLS/DIR mode, DIR is OFF when the frequency setting is‘pesitive (50 to 5000),
and DIR is ON when it is negative (-50 to -5000).

< CW/CCW mode >

cw _[1T1MA0MNTd
ccw 1T OAA ]

< PLS/DIR mode >

ps _ [T [(@IMNSITT  [1 [TIA00]

DIR [ |

In the both modes, pulse outputisé€nabled when the pulse enable flag is ON. While the
pulse enable flag is ON, the pulse freguency can be changed by changing the frequency
setting value. However, the gptlse direction (the sign of the frequency setting) cannot be
changed when the pulse enable flag is ON.

This function can be usedto centrol the speed of a stepping motor, etc.

Related registers

SW26: Functioniselection. Refer to section 8.1.

Function Register/ Remarks
CW/CCW PLS/DIR device
CW pulse PLS Y020
CCW puise DIR Y021
Rllse gnable flag S270 Output is enabled when ON
Freguencypsetting register SwW28 Data range: -5000 to -50, 50 to 5000
Frequenty setting error flag S26F ON at error (reset OFF automatically)

Note) The allowable value range of the frequency setting (SW28) is -5000 to -50 and
50 to 5000. If the value is out of this range or the sign is changed while the
pulse enable flag (S270) is ON, the frequency setting error flag (S26F) comes
ON. (Pulse output operation is continued with previous frequency setting)
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Operation

Pulse enable

Frequency setting _ 100 ) 1000 ) 300 ) -100 ) -1000

+A L IkHz
Frequency f 300Hz i :
100Hz ‘ i

Pulse output | Q

Sample program

1—{T— 88863 MOU SUBZ6
RBBBE
2— B188 MOV SUBZ3
3026F 30270
T
(.

—
I

In this example, 3 (HO0Q3Y'is in SW26. As a result, the CW/CCW mode pulse output
function is selected®
When R000 is ON &g output is started with the frequency designated by D0100.

If an invalid fre is designated, the frequency setting error flag (S26F) comes ON
and the pulse & (S270) is turned OFF. Then the pulse output is stopped.

O
Q>Q)

L 4
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8.7 PWM output function
Function

This function is used to output a variable duty cycle pulse train. The controllable duty
cycle is 0 to 100 % (1 % units).

ONduty : 50% . 70%  60%

PWM ] | | | [N

T T T T = Pulse cycle

The PWM output is enabled when the pulse enable flagiis. ON. While the pulse enable
flag is ON, the duty cycle (ON duty) can be changed by changing the duty setting value (0
to 100).

The frequency setting is available in the range,of 50 t0"%6000 Hz (1 Hz units) before
turning ON the pulse enable flag. The frequeney, changing is not allowed while the pulse
enable is ON.

Note that the minimum ON/OFF pulse duration is 100 us. Therefore, the controllable ON
duty range is limited depending on the frequency setting as follows. If the ON duty setting
value is not available (within 0 to 200), the pulse width error flag comes ON. (PWM output
operation is continued but the duty gycle is not guaranteed)

Frequency Cycle time Available ON duty
50 - 100 Hz 20-10ms Oto 100 %
200 Hz 5ms 0; 2 to 98, 100 %
1000 Hz 1ms 0, 10 to 90, 100 %
5000 Hz 200 us 0, 50, 100 %

Related registers

SW26: Functi®h selection. Refer to section 8.1.

Function Register/ Remarks

device
PWM pulse Y020
Pdlse gnable flag S270 Output is enabled when ON
Eregliencypsetting register SwW28 Data range: 50 to 5000
ON-dutyfsetting register SW29 Data range: 0 to 100
Pulse width error flag S26D ON at error (reset OFF automatically)
ON duty setting error flag S26E ON at error (reset OFF automatically)
Frequency setting error flag S26F ON at error (reset OFF automatically)

Note) If the setting value of SW28 or SW29 is out of the allowable range, the
frequency setting error flag (S26F) or the ON duty setting error flag (S26E)
comes ON. (PWM output operation is continued with previous ON duty setting)

Basic Hardware and Function 285



8. Special 1/0 Functions

Operation

Pulse enable

ON duty setting 10 20 ) 30 J

ON duty
30%

PWM output W

Sample program \@

——T——{ BBBail MoV SWEZ6H BB188 MO B28 |

[

[nt

I~ I H

ROBBS
- 8268 MOV SWBZ9
SAZ6E SBZ6F Q

In this example, 1 (HO001
PWM output function isi&elected.
When ROO5 is ON,

output is started with the duty cycle designated by D0200.
sighated, the ON duty setting error flag (S26E) comes ON and

If an invalid ON dutypi
the pulse enabk%z 0) is turned OFF. Then the PWM output is stopped.

Q>®
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9. Maintenance and Checks

9.1 Precautions during operation
When the T1/T1S is in operation, you should pay attention to the following items.

(1) The programmer cable can be plugged or unplugged while the T1/F1S,is in
operation. When you try to do it, do not touch the connector pifis. This may cause
malfunction of the T1/T1S owing to static electricity.

(2) Do not plug nor unplug the expansion cable during power on? This/can cause
damage to the equipment. Furthermore, to avoid malfunctionef the T1/T1S owing to
static electricity, do not touch the cable ends.

(3) Do not touch any terminals while the T1/T1S is in op€ration, even if the terminals are
not live parts. This may cause malfunction of thedF2BAI 1S owing to static electricity.

(4) Do not touch the expansion connector pins while theT1/T1S is in operation. This
may cause malfunction of the T1/T1S owing toystatic electricity.
Fix the expansion connector cover if the expansion connector is not used.

(5) Do not insert your finger into the optign cardéslot while the T1/T1S is in operation.
This may cause malfunction of the T1/TlS owing to static electricity.
Fix the option card slot cover seclrely

(6) Do not insert your finger into the expansion rack’s ventilation hole during power on.
This may cause malfunctiomef the T1/T1S owing to static electricity.
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9. Maintenance and Checks

9.2 Daily checks

1. Pay special attention during the maintenance work to minimize the risk of
& CAUTION electrical shock.
2. Turn off power immediately if the T1/T1S or related equipmentis emitting
smoke or odor. Operation under such situation can cadsexire‘or electrical
shock.

To maintain the system and to prevent troubles, check theifollowing items on daily basis.

Item Check Corrective measures
Status LEDs PWR Lit when internal 5is.  “jlif'the LEDs are not normal, see
(power) normal. 10. Troubleshooting.
RUN Lit when operating
normally.
FLT (fault) Not lit whemPopegating
normally.
Mode control Check that the mode£6ntrol'switch is in [ Turn this switch to R (RUN) side.
switch R (RUN) side. Normal gperation is
performed wheh this switeh is in R
(RUN) side.
Input LEDs Lit when the corresponding input is ON. [ e Check that the input terminal

screw is not loose.

e Check that the input terminal
block is not loose.

e Check that the input voltage is
within the specified range.

Output LEDs Litwhemsthe output is ON and the e Check that the output terminal

corresponding load should operate. screw is not loose.

e Check that the output terminal
block is not loose.

e Check that the output voltage is
within the specified range.
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9. Maintenance and Checks

9.3 Periodic checks

/N CAUTION

1. Pay special attention during the maintenance work to minimize the risk of
electrical shock.

2. Turn off power immediately if the T1/T1S or related equipmentis emitting
smoke or odor. Operation under such situation can cadsexire‘or electrical
shock.

Check the T1/T1S based on the following items every siximonths. Also perform checks
when the operating environment is changed.

Item

Check

Criteria

Power supply

Measure the power voltage at the
T1/T1S’s power terminals.

85 - 132/170 - 264 Vac (AC PS)
20.4 - 28.8 Vdc (DC PS)

Check that the terminal screW is‘hot
loose.

Not loose

Check that the power cable,is not
damaged.

Not damaged

T1/T1S’s terminals.

Installation Check that the unit iSiinstalléd securely. | Not loose, no play
condition
Check that the option card is inserted | Not loose, no play
securely. (if,any)
Check that theyexpansion rack/unitis | Not loose, no play
installed securely? (if any)
Check that#he expansion cable is Not loose, not damaged
connetted 'securely and the cable is not
damaged.\(if any)
Checkthat the I/O module on the Not loose, no play
expansion rack is inserted securely. (if
any)
Input/output IMeasure the input/output voltage at the | The voltage must be within the

specified range.

Check the input status LEDs.

The LED must light normally.

Check the output status LEDs.

The LED must light normally.

Check that the terminal block is installed
securely.

Not loose, no play

Check that the terminal screw is not
loose and the terminal has a sufficient
distance to the next terminal.

Not loose, not contacting the next
terminal

Check that the each 1/O wire is not
damaged.

Not damaged
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9. Maintenance and Check

(Periodic checks -

continued)

Item

Criteria

Check

Environment

Check that the temperature, humidity,
vibration, dust, etc. are within the
specified range.

Must be within the range of*
general specificati

Programming tool

Check that the functions of the
programming tool are normal.

Check that the connector and cable are
not damaged.

User program

Check that the T1/T1S program and the
master program (saved on a floppy disk,
etc.) are the same.

9.4 Maintenance parts

To recover from trouble quickly, it is recomm

Item

Quantity

T1/T1S basic unit

Programming tool

Master program

Expansion rack or
unit (if any)

I/0O module
(if any)

Fuse for I/O module
(if any)

These spare parts

Q>®

X

ot be stored in high temperature and/or humidity locations.

.
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10. Troubleshooting

10.1 Troubleshooting procedure

1. Pay special attention during the troubleshooting to minimize the riskéof
& CAUTION electrical shock.
2. Turn off power immediately if the T1/T1S or related equipmentis emitting
smoke or odor. Operation under such situation can cadsexire‘or electrical
shock.

3. Turn off power before removing or replacing units, madules, terminal
blocks or wires. Failure to do so can cause elg€tsical'shock or damage to
the T1 and related equipment.

4. Contact Toshiba for repairing if the T1/T1S or related equipment is failed.
Toshiba will not guarantee proper operationgor safety for unauthorized
repairing.

If a trouble occurs, determine whether the cause lies in the mechanical side or in the
control system (PLC) side. A problem may‘eause a secondary problem, therefore, try to
determine the cause of trouble byseensidering the whole system.

If the problem is found in theJ IS, check the following points:

PWR (power) LED,

v

Follow the procedure in

Not lit 10.1.1 Power supply check
Lit
RUN.LED X »  Follow the procedure in
Not lit 10.1.2 CPU check
Lt

A 4
User program

v

Follow the procedure in
Not normal 10.1.3 Program check

Normal gpgration

Follow the procedure in
Not normal 10.1.4 Input check

v

Input operation

Nermaldoperation

v

Output operation Follow the procedure in

Not normal 10.1.5 Output check

Also refer to section 10.1.6 for environmental problem.
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10. Troubleshootin

10.1.1 Power supply check

O

If the PWR (power) LED is not lit after power on, check the following points.

Check the power connection

Correct
v
Check the power voltage
at the T1/T1S'’s terminal

Normal

A 4

Remove the programmer
port connector

Still unlit

Remove the 24 VVdc service
power terminals if it is used

Still unlit @
v

Remove the option cards and {#------ &
the expansion cable

Lit
A 4
Confirm the internal 5 Vde (-4
current consumptiofd’i
option card, expafisionack
or expansion un'{&

Within the limit

again. For expansion
rack, insert the 1/0O modules
one by one to pinpoint the
4 faulty module

.
e.

Connection terminal e%
The terminal screws ar t160s

The terminal block j securely.

85 to 132/17040 2 ac (50/60 Hz)
or 20.4 t(ﬂé C power)

the D becomes normal, the
al ¢ can be shorted in the
connections of this port.

e PWR LED becomes normal, the

-------------------- If
K& Vdc service power can be over load.

If the PWR LED is still unlit, the T1/T1S
basic unit may be faulty. Replace the unit.

The 5 Vdc capacity for option cards and
expansion rack/unitis 1 A.

(If the HP911A is connected, it requires
0.2 A, and if RS-485 port is used (T1S),
it requires 0.1 A)

Replace the faulty option card.

Replace the faulty I/O module or faulty
expansion rack/unit.
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10. Troubleshooting

10.1.2 CPU check

If the PWR (power) LED is lit but the RUN LED is not lit, check the following points.

Check the position of the
mode control switch

v

Check the FLT (fault) LED

v

Is the RUN LED blinking ?

Connect the programming
tool, and check the T1/T1S’s
status

10.1.3 Program check

If it is not in R (RUN)¥positien, turn the
switch to R (RUN) position.

If the FLT LED.is lit'ogblinking, the T1/T1S
is in the ERRORwmade. Confirm the error
message By copnecting the programming
tool. Refertg section 10.2.

[f.it isblinking, the T1/T1S is in the HOLD
mode. Check your program whether the
HOLDdevice (S401) is not used.

If the T1/T1S stays in HALT mode even
when the mode control switch is changed,
the switch may be faulty.

If the communication between the T1/T1S
and the programming tool is not possible,
the T1/T1S may be faulty.

Check the user programgBasedson the following points if it is running but the operation

does not work as intended.

1. Whether duplicated coils are not programmed.
2. Whether a cailideviee and a destination of a function instruction are not overlapping.
3. Whether the®ON/@FF duration of an external input signal is not shorter than the

T1/T1S’s sean time.

4. Whetherayregister/device which is used in the main program is not operated
erroneouslyjin the interrupt program.

NOTE

WAV When you write/modify the program, it is necessary to execute the EEPROM

write operation before turning off power to the T1. Otherwise the old program

stored in the built-in EEPROM will be over-written, and your program
modification will disappear.
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10. Troubleshootin

10.1.4 Input check

O

If the program is running but the external input signal is not read normally, check’the

following points:

Is the input status LED
changed ON/OFF according
to the corresponding input
device operation ?

Yes

v

Connect the programming
tool, and monitor the
corresponding X device state
in RUN mode

Not normal

A 4

Check whether the X device
is forced or not

Not forced
v

Check whether the I/O
allocation table is identical to
the actual I/0O configuration

Not identical

allocation, and chée e
the 1/O allocation t is NO
identical to the actual
i io

0 or expansion unit ?

No

v

Is the allocation mismatch for
all I/O modules mounted on
4 the expansion rack ?

If not, check the inpu@the
T1/T1S’s input ter

If the voltage is no , check the input
device and the ¢ .

If the voltage is,normal, the T1/T1S’s input
circuit may

If the mo@ device state is identical
to th% e input status LED, the

us in the user program or in the
n t.

is forced, release the force designation

operation.

---------------------- If
@en execute the EEPROM write

If identical, the T1/T1S’s internal circuit or
the input circuit may be faulty.

If it becomes identical, execute the
EEPROM write operation.

If so, the card, module or expansion unit
may be faulty. For expansion unit, check
the expansion cable also.

If so, check the connection between the
T1/T1S basic unit and the expansion rack.
If not, the T1/T1S basic unit may be faulty.
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10. Troubleshooting

O

10.1.5 Output check

If the output status monitored on the programming tool is normal but the external output
device (load) is not operated normally, check the following points: *

Is the output status LED
changed ON/OFF according
to the program execution ?

No

Yes

Check the voltage between
the output terminal and its
common terminal.

It should be 0 V when the
output is ON, and it should
be the circuit voltage when
the output is OFF.

Normal

v
Check the voltage at the load

!

Check whether the I/O
allocation table is identical
the actual I/0 configurati

Execute the auto I.E
allocation, and ch wh
the 1/O allocati ableyi

Not identical

A 4

identical tg

option card, /0
or expansion unit ?

No

\ 4
4s the allocation mismatch for
all I/O modules mounted on
the expansion rack ?
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If it is the girc oltage at the output is

ON, orifi V at the output is OFF with
the Io% e T1/T1S’s output circuit
y i
0 d the load is also OFF, check
th t power and the output cable
ctions.

connections.
If it is normal, check the specification of
the load, also check environmental factors.

6t is not normal, check the output cable

If identical, the T1/T1S’s internal circuit or
the output circuit may be faulty.

If it becomes identical, execute the
EEPROM write operation.

If so, the card, module or expansion unit
may be faulty. For expansion unit, check
the expansion cable also.

If so, check the connection between the
T1/T1S basic unit and the expansion rack.
If not, the T1/T1S basic unit may be faulty.



10. Troubleshooting

10.1.6 Environmental problem

If the following improper operations occur in the controlled system, check possible
environmental factors.

1)

)

®3)

(4)

If an improper operation occurs synchronously with the operation offl/O devices:
The noise generated at ON/OFF of the output device (load) may bexthe cause of the
problem. Take necessary measures mentioned in section 3.

If an improper operation occurs synchronously with the operation of surrounding
equipment or high-frequency equipment:

The noise induced in I/O signal lines may be the causeof the problem. The surge
voltage, voltage fluctuations, or differences of grounding potentials may cause the
problem, depending on the power supply systemyérithe ‘grounding system.

Check the operation in accordance with the grecautions in section 4. For some
cases, isolation from the ground may lead to\the, stable operation.

If an improper operation occurs synchroneuslyawith the operation of machinery:
The vibration of the equipment may cause the,problem. Check that the installation
status of the units and take necessary meastres.

If a similar failure is repeated after theyunit is replaced:
Check that no metal debris gmwater drops has been entered into the unit/module.

Apart from the above points, consider climatic conditions. If the ambient temperature is
beyond the specified range g4Stableteperation of the system is not guaranteed.
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10. Troubleshooting

10.2 Self-diagnostic items

If an error is detected by the self-diagnostic check of the T1/T1S CPU, the error
messages and the related information shown on the following pages will be recorded in
the T1/T1S’s event history table. If the error is severe and continuation offoperation is not
possible, the T1/T1S turns OFF all outputs and stops the operationf®(ERROR mode).
The latest 15 error messages are stored in the event history table. Thisyevent history
table can be displayed on the programming tool. (Power ON/OFF{is also registered)

If the TL/T1S has entered into ERROR mode, connect the programming tool to the
T1/T1S to confirm the error message in the event history tabley This information is
important to recover from a trouble. For the key operations on,the programming tool to
display the event history table, refer to the separate manual for'the programming tool.

(An example of the event history)

< Event History>
Date Time Event Count “info 1 Info2 Info3 Mode

98-02-21 16:48:01 1/0 no answer 3

98-02-21 15:565:26  System power on 1

98-02-21 12:03:34  System power off 1 RUN
98-01-15 09:27:12  System power on il INIT.
98-01-14  19:11:43  System power, off 1 HALT
98-01-14  10:39:11 No END/IRET error 3 M-001 HO0024 HALT [aIWi)!

#00-04 RUN
INIT.

oaklwnN=

In the event history table, No 4 meéssage indicates the latest event recorded.
Each column shows thegfollowing information.

Date: The date when'the error has detected (T1S only)

Time: The time when the’error has detected (T1S only)

Event: Error message

Count: Numbef of times the error has detected by retry action

Info n: Related information to the error detected

Mode: TLTES'S operation mode in which the error has detected (INIT. means the
power-up initialization)

Down: ‘Shows'the T1/T1S has entered into ERROR mode by the error detected

If thelid/T1S is in the ERROR mode, operations to correct the program are not
accepted.

In this case, execute the Error reset operation by the programming tool to return the
HALT mode before starting the correction operation.
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10. Troubleshootinﬁ

Error message and related information

Special

Event

Info 1

Info 2

Info 3

device

Meaning and countermeasures

Batt voltage drop

SOO0F

In the power-up initialization, data invalidity of!
RAM (back-up area) has been detected.

If retentive registers are used; these validity
are not guaranteed. (No efropdown)

Boundary error

Program
type -
block No.

Address
in the
block

FUN No.

The register of index modification is other
The register designated bylindex modification
has exceeded theyallowable range. That is,
out of RW, T, C and'B.

(No error down)

Check the yvalue,of the index register.

Clock-calendar error

SO00A

The data 6f built-in calendar LSl is illegal.
(No errgridown)
Set the date and time. (T1S only)

Duplicate entry No.

Program

type -
block No.

Address
in the
block

Entry No.

Multiple SUBR instructions which have the
same 'subroutine number are programmed.
(Errondown)

Check'the program.

EEPROM BCC error

lllegal
BCC

S004
S@13

BCE error has been detected in the user
program of the EEPROM. (Error down)
Reload the program and execute EEPROM
write operation again.

EEPROM warning

Number
of excess
writing

S007

The number of times of writing into EEPROM
has exceeded the life (100,000 times). (No
error down)

Replace the unit because the data reliability
of the EEPROM will decrease.

1/0O bus error

Unit No.

Data

S005
S020

An abnormality has been detected in I/O bus
checking. (Error down)

Check the expansion cable connection and
I/O module mounting status.

1/0O mismatch

Unit No. -
slot No.

Redgister
No.

S005
S021

The 1/O allocation information and the actual
I/O configuration are not identical.

(Error down)

Check the /O allocation and the option card
mounting status.

1/0 no answer

Unit,No%s
slot Nog

Register
No.

S005
S022

No response from the T2 I/0O module has
been received. (Error down)

Check the 1/0O allocation, the expansion cable
connection and the T2 I/O module mounting
status.

1/O parity error

Wnit No. -
slot No.

Register
No.

S005
S023

I/O bus parity error has been detected in data
read/write for T2 1/0O modules. (Error down)
Check the expansion cable connection and
the T2 I/O module mounting status.

lllegal 1/Q reg

Unit No. -
slot No.

Register
No.

S005
S021

The allocated I/O register address exceeds
the limit, 32 words. (Error down)
Check the 1/O allocation.
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10. Troubleshooting d

Error message and related information Special Meaning and countermeasures
Event Info 1 Info 2 Info 3 device
lllegal inst Program |Address S006 |Anillegal instruction has been detected in the
type - in the S030 |program. (Error down)
block No. [block S060 |Reload the program and exeeute EEPROM
write operation again.
lllegal sys intrpt Interrupt |Interrupt Unregistered interrupt has, oceufred. (No
address 1 [address 2 error down)
If the error occurs frequently; replace the unit.
Invalid Fun inst Program |Address |Fun No. A function instruction which is not supported
type - in the by the T1/T1S is progiammed. (Error down)
block No. |block Correct the program.
Invalid program Program A basic ladderinstruction which is not
type - supported®y the T1/T1S is programmed.
block No. (Error down)

SUBR instryction is not programmed before
RET, instruction. (Error down)

An abnormality is detected in the program
management information. (Error down)
Reload the program and execute EEPROM
write operation again.

Loop nesting error Program |Address A FOR-NEXT loop is programmed inside
type - in the other FOR-NEXT loop. (Error down)
block No. |block Correct the program.

Memory full The program exceeds the executable

memory capacity. (Error down)
Reduce the program steps.

No END/IRET error Program |Address The END instruction is not programmed in
type - in the the main program or in the sub-program.
block No. [block (Error down)

The IRET instruction is not programmed in
the interrupt program. (Error down)
Correct the program.

No RET error Program¥ |Address [Sub-r No. The RET instruction is not programmed in the
type - in the subroutine program. (Error down)
bloek,Namiblock Correct the program.

No sub-r entry Rrogram |Address (Sub-r No. The subroutine corresponding to CALL
type.- in the instruction is not programmed. (Error down)
bleck No. |block Correct the program.
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10. Troubleshootinﬁ

Error message and related information Special Meaning and countermeasures
Event Info 1 Info 2 Info 3 device
Operand error Program |Address A register/device which is not supported by
type - in the the T1/T1S is programmed. (Error down)
block No. [block ICorrect the program. g

The timer or counter registergdS duplicated in
the program. (Error dowh))

The subroutine number pragrammed with
CALL or SUBR instruction’is out of the range.
(Error down)

Tl.... 0015
T1S .... 06255
Correct théprogram.

Index medification is programmed for
instructions‘inwhich the index modification is
notwalloweds (Error down)

Correchthe program.

Pair inst error Program |Address he combination is illegal for MCS-MCR,
type - in the JCS-JCR or FOR-NEXT instructions. (Error
block No. [block down)

A MCS-MCR is programmed inside other
MCS-MCR segment. (Error down )

/A JCS-JCR is programmed inside other
JCS-JCR segment. (Error down )

Correct the program.

Peripheral LSI err Error S004 |CPU hardware error has been detected in the
code S016 |power-up initialization. (Error down and
programming tool cannot be connected)
Replace the unit if the error remains after
power OFF and ON again.

Program BCC error lllegal S006 |BCC error has been detected in the user
BCC S030 |program in the RAM. (Error down)

If the error remains after power OFF and ON
again, reload the program and execute
EEPROM write operation.

RAM check error Error Error data|Testdata | S004 |In the power-up initialization, an error has
address S012 |detected by RAM read/write checking. (Error
down)

Replace the unit if the error remains after
power OFF and ON again.

Scan time over Scan time S006 ([The scan time has exceeded 200 ms. (Error
S031 |down)

Correct the program to reduce the scan time
or use WDT instruction to extend the check

time.

Basic Hardware and Function 303



10. Troubleshooting

Error message and related information

Event

Info 1

Info 2

Info 3

Special
device

Meaning and countermeasures

Sys RAM check err

Error
address

Error data

Test data

S004
S011

In the power-up initialization, an error has
detected by system RAM read/write
checking. (Error down and pregramming tool
cannot be connected)

Replace the unit if the efror remains after
power OFF and ON again.

Sys ROM BCC error

lllegal
BCC

S004
S010

BCC error has been'detected in the system
program in the R@M. (Ertor down and
programming tool cannot be connected)
Replace the unitif the error remains after
power OFF@anthON"again.

System power off

Power OFFE (no error)

System power on

Power @N\(no%rror)

Sub-r nesting err

Program

type -
block No.

Address
in the
block

Sub-r No.

T1:

CALL instruction is programmed in a
subroutine program. (Error down)

TS:

The’nesting of subroutines exceeds 3 levels.
(Error down)

Correct the program.

WD timer error

Address 1

Address 2

S004
SOIF

The watchdog timer error has occurred.
(Error down)

If the error occurs frequently, replace the unit.
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Appendix 6
A.1 List of models and types O

e Basic unit

Model Power supply Input type \ Type code
T1-16 100 - 240 Vac Dry contact T1-MDR16
120 Vac T1-MAR16
24 Vdc 24 Vdc T1-MDR16D
T1-28 100 - 240 Vac 24 Vdc T1-MDR28
120 Vac T1-MAR28 PAR128%6S
24 Vdc 24 Vdc T1-MDR2
T1-40 100 - 240 Vac 24 Vdc Tl-MDﬁé TDR140%6S
120 Vac 1 TAR140%6S
24 Vdc 24 Vdc TDR140%3S
T1-40S |100 - 240 Vac 24 Vdc TDR140S6S
120 Vac TAR140S6S
24 Vdc 24 Vdc TDR140S3S

e Option card

Description | Typecode Part number
-w

16 points 24 Vdc input TDI116%BS

16 points 24 Vdc output DO116 TDO116+BS
8 points 24 Vdc input and 8 points DD116 TDD116*BS
2 channels analog input, 0 - 5 V/ AD121 TAD121+BS
2 channels analog input, 10 V AD131 TAD131+BS
2 channels analog output, O DA121 TDA121+BS
2 channels analog outp{t,.+ DA131 TDA131+BS
TOSLINE-F10 remote FR112 TFR112%BS

Type code Part number
T1-EDR32 TDR132E*S

input and 16 points relay output | T1-EAR32 TAR132E*S

Type code ___ Partnumber

: TBU152#*S
\4-slot for T2 1/O modules (with 0.15 m cable) BU154 TBU154#%S
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e T2 1/O modules

Description

Type code

Part number

16 points 24 Vdc/ac input DI31 EX10+MDI31
32 points 24 Vdc input DI32 EX 32
64 points 24 Vdc input DI235
16 points 120 Vac input IN51 IN51
16 points 240 Vac input IN61 @MINM
12 points relay output RO61 0xMRO61
8 points isolated relay output RO62 10*MRO62
16 points transistor output DO31 EX10«MDO31
32 points transistor output EX10«MDO32
64 points transistor output TDO235**S
16 points transistor output (current source) TDO233P*S
12 points triac output EX10+MAC61
4 channel 8-bit 4-20mA/1-5V EX10+MAI21
analog input |resolution |0-10V EX10+«MAI31
12-bit 4-20mA/1-5V EX10+xMAI22
resolution |+10V EX10+MAI32
2 channel 8-bit 4-20mA/1- AO31 EX10+MAO31
analog resolution
output 12-bit AO22 EX10*MAO22
resolution AO32 EX10+*MAO32
1 channel pulse input, 5/12 V, 100 PI21 EX10«MPI21
1 axis position control, pulse ou kHz max. |MC11 EX10*MMC11
Communication interface, 1 p -232C CF211 TCF211*xS
e Peripherals
Description Type code Part number
cable for T1/T1S) HP911A THP911A=S
T-PDS TMMS33I1SS
T-PDS Windows | TMWS33E1SS
RM102 TRM102x**S
Multi-dr Cuilil TCU111%xS
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Appendix 6
e Cable and others O

Description ' Typecode |  Part number
T-PDS cable for T1/T1S, 5m length CJ105 TCJ105+CS
HP911A cable for T1/T1S, 2m length (spare parts) | CJ102
RS-232C connector for computer link PT16S
(with 2 m cable)
Option card 1/O connector for PT15S S*AS
DI116/DO116/DD116, soldering type
Option card 1/O connector for PT15F T15F*AS
DI116/DO116/DD116, flat cable type
Expansion rack cable, 0.15 m (spare parts) CS1R2 TCS1R2xCS
Empty slot cover for expansion rack EX10+ABP1
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Appendi

A.2 Instruction index

Instruction name

1 bit rotate left 191

1 bit rotate right 190

1 bit shift left 183

1 bit shift right 182

2's complement 250
7-segment decode 252
Absolute value 249
Addition 161

Addition with carry 167
AND 174

ASCII conversion 254
ASCII to Hex conversion 180
Average value 246
BCD conversion 256
Bi-directional shift register 188
Binary conversion 255
Bit count 220

Bittest 181

Calendar operation 236
Coil 139

Counter 150

Data exchange 157
Data transfer 154
Decode 219
Decrement 173
Demultiplexer 195
Devicelregister reset 215

Device/register set 214 a
Digital filter 178 L 4
Direct /O 257 \
Disable interrupt 227 g

N .

Division 164
Double-word 2’s compleme
Double-word addition {165
Double-word data tran 55
Double-word equ

Double-wordigre n 202
Double-ward g an or equal 203
Double- n 206

an or equal 207
equal 205

Double-word subtraction 166
Enable interrupt 226
ncode 218

153

| 198

Exclusive OR 176
Expanded data transfer
Flip-flop 233

FOR 223

Forced coil 140

L 4
z\g
Function generator 2 @
Greater than 196

Greater than or e Q
Hex to ASCII conve 179
Increment 172
Interrupt ret 2
Invert cail

er

reset 152

set 152

200

or equal 201

rlimit 243

er control reset 151
ster control set 151
aximum value 244

Minimum value 245

Moving average 177

Multiplexer 194

Multiplication 163

n bit rotate left 193

n bit rotate right 192

n bit shift left 185

n bit shift right 184

NC contact 136

Negative pulse coil 146

Negative pulse contact 144

NEXT 224

NO contact 135

Not equal 199

OFF delay timer 148

ON delay timer 147

OR 175

Positive pulse coil 145

Positive pulse contact 143

Pre-derivative real PID 237

Reset carry 217

Set calendar 235

Setcarry 216

Shift register 186
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Single shot timer 149

Special module data read 263
Special module data write 265
Step sequence initialize 230
Step sequence input 231
Step sequence output 232
Subroutine call 221
Subroutine entry 225
Subroutine return 222
Subtraction 162

Subtraction with carry 168

Table initialize 158
Table invert transfer 160
Table transfer 159

Transitional contact (falling) 138

Transitional contact (rising) 137 @
Unsigned division 170

Unsigned double/single division 171

Unsigned equal 210

Unsigned greater than 208 K\

Unsigned greater than or equal 209
Unsigned less than 212

Unsigned less than or equal 213
Unsigned multiplication 169

Unsigned not equal 211 @
Up-down counter 234

Upper limit 242

Watchdog timer reset 229 \
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e Instruction symbol

* 163 FG 247
+ 161 FOR 223
+1 172 HTOA 179
+C 167 /10 257
- 162 IRET 228
-1 173 JCR 152
-C 168 JCS 152
/| 164 LL 243
< 200 MAVE 177
<= 201 MAX 244
<> 199 MCR 151
= 198 MCS 151
> 196 MIN 245
>= 197 MOV 154
7SEG 252 MPX 194
ABS 249 NEG 250
AND 174 NEXT 224
ASC 254 NOT 156
ATOH 180 OR 175
AVE 246 PID3 237
BC 220 READ 263
BCD 256 RET 222
BIN 255 RST 2
CALL 221 RSTC
CLDN 235 RTL
CLDS 236 RT
CNT 150 RTR
D+ 165 R
D- 166 SET
D< 206 16
D<= 207 ’S SHIL) 185
D<> 205 1 183
D= 204 \HR 184
D> 202 SHR1 182
D>= 203 SR 186
DEC 219 SS 149
DFL 178 STIN 231
DI 227 STIZ 230
DIV 171 STOT 232
DMOV 1 SUBR 225
DNEG 1 TEST 181
DPX TINZ 158
DSR 18 TMOV 159
El 226 TNOT 160
ENC 218 TOF 148
END 153 TON 147
R 176 Ux 169
233 u/ 170

O

L 4

U/D 234
U< 212
U<= 213
U<> 211

U= 210 @
U> 208
U>= 20

2

UL
WD
WR

O
N
N
R

59
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