6F3B0252

TOSHIBA UM-TSO1***-E003

PROGRAMMABLE CONTROLLER

ProsSec T1/T1S

USER’S MANUAL

- Communication Function -

Main Menu
Contents

TOSHIBA CORPORATION



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 this
publication.

Toshiba Corporation reserves the right to make changes and improvements to this
publication and/or related products at any time without notice. No obligation shall be
incurred other than as noted in this publication.

This publication is copyrighted and contains proprietary material. No part of this book
may be reproduced, stored in a retrieval system, or transmitted, in any form or by any
means ¥ electrical, mechanical, photocopying, recording, or otherwise % without
obtaining prior written permission from Toshiba Corporation.

© TOSHIBA Corporation 1996. All rights reserved

PROSEC and TOSLINE are registered trademarks of TOSHIBA Corporation.

Publication number: UM-TS01***-E003
1st edition July 1996, 2nd edition April 1998

6F3B0252



6F3B0252

Safety Precautions

This manual is prepared for users of Toshiba’s Programmable Controller T1 and/or 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.

Hazard Classifications

In the manuals related to the T1/T1S, the following two hazard classifications are used to
explain the safety precautions.

A WARNING Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.

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.

/\ CAUTION

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.

Safety Precautions

/\ CAUTION

Read the Safety Precautions described in the “T1/T1S User's Manual - Basic Hardware
and Function - ” before using the T1/T1S.

Carefully connect the communication cable. Wrong connection can cause damage to
the product.

Communication Function 1
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About This Manual

About This Manual

This manual provides all the information you need to wire, set-up and operate the T1/T1S’s
serial communication function.
This manual is divided into two parts as follows.

Part 1 T1/T1S Programmer Port Function

The programmer port of the T1 or T1S can be used to communicate with a master
computer, an operator interface unit, or an other T-series PLC with active communication
function (Free ASCII mode), using the T-series computer link protocol, as well as to
communicate with the T-series programmer (T-PDS or HP911A). The interface of the
programmer port is RS-232C. Part 1 describes the functions of the T1/T1S programmer
port.

Part 2 T1S RS-485 Port Function

The T1S has a second serial communication port. The interface of this port is RS-485.

This RS-485 port and the programmer port can work independently.

One of the following three operation modes can be selected for the RS-458 port.

Part 2 describes how to use these functions.

- Computer link mode: Used to communicate with a master computer, etc. to configure
SCADA/MMI system, using the T-series computer link protocol. In this mode, the T-series
programmer (T-PDS) can also be connected to this RS-485 port for remote
programming/monitoring purpose.

- Data link mode: Used to configure data link system between two T1Ss or between T1S
and T2E/T2N. This is easy and inexpensive data link system. No special program for this
data link is required.

- Free ASCII mode: This is an active communication function used to communicate with
other serial interface devices, using ASCII characters. By using this mode, the T1S can
act as communication master for connecting with bar-code reader, printer, weigh scale,
Toshiba inverters (VF-S7/A5), other T-series PLCs, etc.

For your better understanding of the T1/T1S, read the following manual at first to
understand the T1/T1S system, then read this manual.

T1/T1S User’s manual - Basic Hardware and Function - UM-TS01***-E001
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Contents

Terminology

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

ns
ASCII
bps
CCITT
CPU

EIA

H

I/O

LED

MMI

ms
RS-232C
RS-485
SCADA
Vac

Vdc

microsecond

American Standard Code for Information Interchange

bit per second (transmission speed)

Consultative Committee in International Telegraphy and Telephony
Central Processing Unit

Electronic Industries Association

hexadecimal (when it appears in front of an alphanumeric string)
Input/Output

Light Emitting Diode

Man Machine Interface

millisecond

An EIA standard for data transmission less than 15 m in length
An EIA standard for data transmission less than 1 km in length
Supervisory Control And Data Acquisition

AC voltage

DC voltage
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PART 1 T1/T1S Programmer Port Function
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Overview

1.1 Computer link function, 8
1.2 System configuration, 8
1.3 Communication overview, 10
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1. Overview PART 1

1.1 Computer link function

The T1/T1S’s programmer port supports the computer link function as well as
communication with the programmer.

The programmer port can accept the T-series computer link commands.

By preparing the communication software based on the protocol described in this
manual on the master computer (computer, operator interface unit, etc.), the following
functions become available by the master computer.

Reading data (register/device value) from the T1/T1S

Writing data (register/device value) into the T1/T1S

Monitoring the T1/T1S’s operation status (RUN/HALT/ERROR)
Reading the error code from the T1/T1S

Reading the clock/calendar data from the T1S (T1S only)
Writing the clock/calendar data into the T1S (T1S only)
Controlling the T1S operation mode (T1S only)

Program up-loading from the T1S (T1S only)

Program down-loading into the T1S (T1S only)

Using the computer link function, you can connect a master computer or an operator
interface unit with the T1/T1S, and can configure a SCADA/MMI system.

1.2 System configuration
The interface of the T1/T1S’s programmer port is RS-232C. Without using a
conversion adapter, the RS-232C serial port of the master computer can be connected

to the T1/T1S’s programmer port directly. (One-to-one configuration)

One-to-one configuration:

Master computer

— RS-232C (15 m max.)

VNK% A 2 m length computer link cable with T1/T1S programmer port connector is

optionally available (type: PT16S). See section 2.2.

8 T1/T1S User's Manual



6F3B0252

PART 1

1. Overview

On the other hand, when two or more T1/T1S’s are connected with a master computer,
the multi-drop adapters (CU111) can be used. (One-to-N configuration)

One-to-N configuration:

Master computer

' ADP-6237B : (RS-232C/RS-485 converter)

RS-485 (total 1 km max.)

— — . 1

The CU111 is the RS-232C/RS-485 converter dedicated for Cuilil
the T1/T1S.

prd

If the master computer have RS-232C interface but not RS- ﬁ
485, the RS-232C/RS-485 converter (ADP-6237B) can be
used.

VNK% (1) Inthe standard T1 version 1.00, the station number is

not checked. Therefore, the T1 version 1.00 cannot
be used for one-to-N configuration.

(2) Programmer (T-PDS) connection with station number
is supported by the T1 version 1.20 or later, and the
T1S.

Communication Function 9
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1. Overview PART 1

1.3 Communication overview

In the computer link system, the T1/T1S waits for receiving a request message issued
from the master computer.

When a request message is issued, the T1/T1S checks the station number contained
in the request message. And when the station number designation matches the
T1/T1S’s station number setting, the T1/T1S processes the request and returns the
response.

This is why each T1/T1S must have a unique station number in the one-to-N
configuration. Otherwise, more than one T1/T1S may attempt to process the request,
resulting in faulty response.

The following figure illustrates the processing sequence executed when a request to

station number 3 is issued.
Master
@ ----- > Request (Master ® T1/T1S)
: <-—-- Response (master - T1/T1S)

4o s ;
(t2s) (7)) (712) (72) (71s) (72 ) (718) @
#1 #2 #3 #4 #5 #6 #7 #32

® The request message is sent from the master to all the connected T1/T1S. (request
for station #3 in this example)

@ The request message is interpreted and processed in the T1/T1S which has the
same station number as request. (station #3 T1 in this example)

® Processing result is returned as response to the master.

VNK% Available station number is 1 to 32. The station number is set in the system

information memory (T1), or in the special register SW36 (T1S).
Refer to sections 4.1 and 4.2.
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PART 1 T1/T1S Programmer Port Function

Section 2

Specifications

2.1 Transmission specifications, 12
2.2 Optional computer link cable, 13
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2. Specifications

PART 1

2.1 Transmission specifications

Item

Specifications

Interface

Conforms to RS-232C
(RS-485 when used with CU111)

Transmission distance

15 m max. (RS-232C)
1 km max. (RS-485 by using CU111)

Configuration

One-to-one (RS-232C)
One-to-N (RS-485 by using CU111, N is 32 max.)

Station number

1to 32 (setin T1/T1S’s memory)

Transmission mode

Half-duplex

Synchronizing

Start-stop system (asynchronous)

Transmission speed

9600 bps (fixed)

Start bit length

1 bit (fixed)

Data bit length

8 bits (fixed)

Parity

Odd parity / none parity

Stop bit length

1 bit (fixed)

Message length

255 bytes max.

Error check

Parity, check-sum

Response delay time

0 - 300 ms (user setting)

NOTE

(1) The station number and parity (odd or hone) can be set by user.
VAV Transmission speed, start bit, data bit, and stop bit settings are fixed as
above. Refer to sections 4.1 and 4.2.
(2) The response delay time can be set by user. (0 to 300 ms, 10 ms units)
Refer to section 4.3.
(3) For the standard T1, no parity and response delay time settings are
available with version 1.20 or later.

12 T1/T1S User's Manual
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PART 1

2. Specifications

2.2 Optional computer link cable

The 2 m cable used to connect the T1/T1S’s programmer port connector with a master
computer is optionally available. (Type: PT16S)

T1/T1S side connector
(Pin side view)

| 2 m length |
EE= )
T1/T1S side connector No connector
(to programmer port) (master side)
Pin No.| Signal name Description Wire color Signal direction
1 5 Vdc - Brown -
2 GND - Red -
3 5Vdc - Orange -
4 RTS (RS) |Request to send Yellow |T1/T1S ® Master
5 SG Signal ground White T1/T1S « Master
6 TXD (SD) |Transmitted data Blue T1/T1S ® Master
7 CTS (CS) |Clear to send Purple |T1/T1S - Master
8 RXD (RD) |Received data Gray T1/T1S - Master
NOTE

A/

Communication Function 13
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PART 1 T1/T1S Programmer Port Function

Section 3

Cable Connections

3.1 One-to-one configuration, 16
3.2 One-to-N configuration, 18
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3. Cable Connections PART 1

3.1 One-to-one configuration

When one T1/T1S is connected to a master computer, the cable connections should
be as follows. The optional computer link cable (PT16S) is used for the connection.

Master PT16S T1/T1S
I .‘ Brown 5 Vdc
DTR (ER) || | — Red GND
DSR (DR) ——|Orange| 5 Vdc
CTS (CS) — ——{ Yellow | RTS (RS)
SG — ——— White SG
RXD (RD) — Blue | TXD (SD)
RTS (RS) T — Purple | CTS (CS)
TXD (SD) — '-._,' Gray | RXD (RD)

FG k '..............................................\‘.'
RS-232C

Wires of brown, red and orange should not be connected. These wires should be
terminated without connecting each other.

RTS signal of the T1/T1S is always ON.

The T1/T1S can transmit data when CTS signal is ON.

16 T1/T1S User's Manual
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PART 1

3. Cable Connections

Using the multi-drop adapter CU111, one-to-one connection via RS-485 is also
available. In this case, the RS-232C/RS-485 converter ADP-6237B can be used.

Master ADP-6237B Cul1ll

TXD 3| RXD | | TXA —F = RXA

RXD 2| T™xD | [ TXB |— KX L RXB

RTS 5] CTS | | RXA —— XX - TXA || TV
CTS 4| RTS | | RXB — TXB T1S
SG 7| SG SG — — SG

DTR 6| DSR | [TERM} i | i N TRM

DSR |- ' 120[ DTR FG [ o

CD (——+—++8] CD RS-485

RS-232C.1 T T — Terminal Dedicated
= 25-pin  Terminal block cable

connector block

Short RXA and TERM (TRM) terminals at both the CU111 and the ADP-6237B.
Use shielded twisted-pair cable for noise immunity. The cable shield should be
connected to ground.

Communication Function 17




6F3B0252

3. Cable Connections PART 1

3.2 One-to-N configuration

By using the multi-drop adapter CU111, two or more T1/T1S’s (up to 32) can be
connected to a master computer.

In this case, the RS-485 transmission line should be terminated at both ends.

< Available connection >

Termination Termination
Termination

/ \V/

Termination

< Unavailable connection >

Termination

] [75] Terminatr

Termination

Termination resistors (1/2 W - 220 W) should be connected between TXA and TXB,
and RXA and RXB, at each end of the line (at both termination stations).

18 T1/T1S User's Manual
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PART 1 3. Cable Connections

RS-232C/RS-485

converter
(ADP-6237B) Shielded twisted-pair cable
CcuU111

FG Am e .
E: TXA T XX — *— RXA
P TXB — — 11 RXB
RXA . , XX . —e TXA
[ETERM T ’. v '. * TXB
4 RXB — —— SG

SG l """"""""
R §|>_ cu111

Termination R2A :E]
resistors Cable length: 1 km max. (total) RXB
220 W 1XA
TXB :\’E]
SG
Termination
resistors

220 W

Connect termination resistors (1/2 W - 220 W) between TXA and TXB, and RXA
and RXB, at each end of the line (at both termination stations).

Use shielded twisted-pair cable for noise immunity. Connect the cable shield each
other, and connect it to ground. (Single point grounding)

When a terminal block is used to branch off the line, the branch should not
exceed 3 m cable length from the terminal block to the CU111 or the master
computer.

For RS-232C side connections, refer to section 3.1.

Communication Function 19
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PART 1 T1/T1S Programmer Port Function
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4. Communication Parameter Settings PART 1

4.1 Settings for T1
The communication parameters (station number and parity) are set by writing them
into the system information memory of the T1.
Other communication parameters are fixed. Refer to section 2.1.
4.1.1 Station number
The station number can be selected from 1 to 32 (decimal).

Turn the T1 to HALT mode, then set the station number in the system information.

(T-PDS screen example)

=“ System Parameters
1D & Comments PLC Date & Time | 0K I
Program ID: Dater - -
ime: = :

Syztem

| =| Computerlink Setup PC Time & Date to PLC | |_Helb |
[ Spstem Station No.- | (1].4 I tart Mode — |
AN

Memor
Ll ’m‘ Standby  { Auto
5 | Communication Parameter\. I

\ mor Statuz & Diag. Mzg. ]

Error Status & Diag. M=zg. I
[

Pl oo

T-PDS Yerzion: TPDS for Windows ‘U’\Z
\

Memory Size & S5can Time... | | RBetentive \I)(emnul Area.. I | Computer Link... |

Setting example of station number 3.

After setting, write it into the T1’s built-in EEPROM before turning off power.

VNX% (1) The default setting of the station number is 1.

(2) Inthe standard T1 version 1.00, the station number is not checked.
Therefore, the T1 version 1.00 cannot be used for one-to-N
configuration.

(3) Programmer (T-PDS) connection with station number is supported by
the T1 version 1.20 or later, and the T1S.

22 T1/T1S User's Manual
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PART 1

4. Communication Parameter Settings

4.1.2

Parity

Parity setting can be selected either odd or none. The even parity is not supported.
The default is odd parity. The none parity is normally used for modem connection.

Turn the T1 to HALT mode, then set the parity in the system information.

(T-PDS screen example)

=‘| Svstem Parameters

[I2 3 E s I'PLE Date & Time O
Program 1D | vate - -

[ =] Computer Link Setup L Setup...

Syztel

o - Hel
[ =| Communication Parameter )ate to PLC | [_Helb |
[ Syste
Memo
L

LCommy Comm Port: Baud Rate: | 9600 E O3 Auto
1 S I:E Parity: m‘:  Diag. Msg.—
[T :
D ata Bits: —I
PLC Yersio [ use Modem = & Diag. M=g.
T-PDS Versio Stop Bits: |1 \ iI

—_— \
Memory Size & | Cancel I | Help l\ Computer Link._. |

AY

Setting example of none parity.

After setting, write it into the T1’s built-in EEPROM before turning off power.

VNX% (1) The default setting of the parity is odd.

(2) Inthe standard T1, the parity setting is possible with the version 1.20 or
later. With the versions before 1.20, only odd parity is available.

Communication Function 23
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4. Communication Parameter Settings PART 1

4.2 Settings for T1S

42.1

4.2.2

In case of the T1S, the communication parameters (station number and the parity) of
the programmer port are set by writing them into the special registers (SW).
Other communication parameters are fixed. Refer to section 2.1.

Station number
The station number is set by writing the data from 1 to 32 (decimal) into SW36.
Turn the T1S to HALT mode, and write the station number into SW36. After writing,

execute the EEPROM write command. And cycle power off and on again. Then the
setting will be effective.

Address Name Data range
SW36 |PRG port station address 1 to 32 (decimal)
NOTE

(1) The default setting of the station number is 1.
VAV (2) If the data is out of the valid range, the T1S works as station number 1.

NOTE  Thjs setting is not saved by the peripheral tools (the programmer or the

VAV program storage module RM102).

Therefore, even when you load the T1S program by using the peripheral tool,
you must set the data for the T1S manually as mentioned above.

Parity

Parity setting can be selected either odd or none. The even parity is not supported.
The default is odd parity. The none parity is normally used for modem connection.

Turn the T1S to HALT mode, and write the parity setting (0 = none, 1 = odd) into
SWa37. After writing, execute the EEPROM write command. And cycle power off and
on again. Then the setting will be effective.

Address Name Data range
SW37 |PRG port parity 0 =none, 1 = odd
NOTE

(1) The default setting of the parity is odd.
VAV (2) If the data is out of the valid range, the T1S works as odd parity.

NOTE  Thjs setting is not saved by the peripheral tools (the programmer or the

VAV program storage module RM102).

Therefore, even when you load the T1S program by using the peripheral tool,
you must set the data for the T1S manually as mentioned above.
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PART 1 4. Communication Parameter Settings

4.3 Response delay time setting

The response time from the programmer port of the T1/T1S can be changed.
The possible setting is as follows.

Internal processing time + (0 to 300) ms (10 ms units)
This function is useful when a wire-less modem is used.
To set the response delay time, turn the T1/T1S to HALT mode, and write the delay

time (0 to 30) into SW38. After writing, execute the EEPROM write command. And
cycle power off and on again. Then the setting will be effective.

Address Name Data range

SW38 |PRG port response delay 0 to 30 (decimal)
(0 to 30 : 0 to 300 ms)

NOTE (1) In case of standard T1, this function is available with version 1.20 or

VAV later.

(2) If the set data is out of the valid range, it is limited by 30 (300 ms).

NOTE  Thjs setting is not saved by the peripheral tools (the programmer or the

VAV program storage module RM102).
Therefore, even when you load the T1S program by using the peripheral tool,
you must set the data for the T1S manually as mentioned above.

4.4 Peripheral support priority mode

Inthe T1/T1S, the peripheral support processing (computer link service) is executed at
the bottom of each scan with the time limit of 2 ms to minimize the extension of scan
time.

However the T1S can work with the peripheral support priority mode. In this mode, the
computer link service is executed without a break. By using this mode, the
communication response becomes quick although the scan time is extended at the
time.

To select the peripheral support priority mode, set the special relay S158 to ON by user

program.
Address Name Function
S158 Peripheral support priority When ON, the peripheral support priority
mode mode is selected.

VNK% This function is possible only in the T1S.
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5.1 Message format

The T1/T1S supports the subset of the T-series PLC computer link commands.
The general message format of the T-series PLC computer link is shown below.

Number of bytes Max. 255 bytes
1 2 3 4 5 6 7
| (|A] ADR | CMD | DATA | & | suM |)/;|cR]

Checksum creation range

Text contents

(T Start code (H28) - 1 byte
A Format identification code (H41) - 1 byte
ADR .... Station number - 2 bytes
01 (H3031) through 32 (H3332)
CMD .... Command - 2 bytes
DATA ... Datafield - depending on the command (max. 244 bytes)
& .. Checksum delimiter (H26) - 1 byte
SUM .... Checksum - 2 bytes
ASCII code of the lowest one byte of the sum obtained by adding
from the start code ‘(‘ to the checksum delimiter ‘&’.
Refer to section 5.3.
) R End code (H29) - 1 byte
Normal case
D e End code (H3B) - 1 byte
In case of halfway of entire data for BR, RB, BW, and WB commands
CR ..... Carriage return code (HOD) - 1 byte
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5.2 Transmission rules

The following transmission rules are applied to the computer link communication.

(1)

(2)
3)

(4)

(5)

The T1/T1S is always waiting for a request command issued from the master
computer. The T1/T1S will not transmit any message without receiving a request.

8-bit ASCII is used as transmission code.

The transmission speed and the frame format is as follows.
9600 bps
1 start bit
8 data bits
Odd or none parity (user setting)
1 stop bit

If some space codes (H20) are included in the request message, they are ignored.
However, the space codes are included in checksum calculation.

L(fafofafT[s[a] [2] [3[&[6[D])][CR|
Space codes Space codes are included
are ignored in checksum calculation

Checksum can be omitted in the request message issued from the master
computer. In the response message issued from the T1/T1S, checksum is always
added.

Request message

L ([AJo]1]|T[s|5]5])[cR]|

Response message

L ([AJola[T]s|[5]5]&[0[1])][cR|

!

Response message always includes
the checksum and the delimiter code (&).
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(6) The T1/T1S ignores all the data received before the start code ‘(.

(7) Message receiving is completed only after the end code ‘)’ and CR have been
received. If the end code without CR, or vice versa, is received, it causes
transmission error.

VNK% (1) The T1/T1S checks the request message receiving time. If the receiving

time from the start code ‘(' to CR exceeds 3 second, the T1/T1S judges
as transmission error. In this case, no response will be returned from the
T1/T1S.

(2) In the one-to-N configuration, when a T1/T1S finishes to send a
response message, the T1/T1S releases the transmission line in 10 ms
(max.). Until the transmission line is released, other T1/T1S cannot send
any message. Therefore, the master computer should wait to send next
request message for at least 10 ms after previous response reception.

5.3 Checksum creation
Checksum is a error check code to check validity of the received message.
The checksum is the ASCII code of the lower two digits of the sum obtained by adding
the hexadecimal data from the start code ‘(' to the checksum delimiter ‘&’.

Example:

L ([AJofa[T[s|5]5]&]0]1])]cR|

' =H28
‘AT = H41
‘0" = H30
‘' =H31
‘T =H54
‘S’ = H53
‘5" = H35
‘5" = H35
‘&’ = H26
H201 <—— Sum
L

Lower two digits
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Internal process flow

The following diagram illustrates the T1/T1S internal process flow for the computer link

function.
Master T1/T1S
Request Normal Match Normal
megsa e Receiver ——|Station No.[———| Format |——| Request
9 check check processing
Error
No answer Mismatch
lllegal
Response Transmitter Computer link error
message (CE) response
Request is
PLC error (EE) rejected
response
Normal
Normal response
NOTE

A/

As for the T1 version 1.00, the station number (ADR field in the request
message) is not checked. Therefore, the T1 version 1.00 cannot be used for
one-to-N configuration.
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6.2 Computer Link Error Response (CE), 35
6.3 PLC Error Response (EE), 36

6.4 Test(TS), 38

6.5 PLC Status Read (ST), 39

6.6 PLC Error Response (ER), 41

6.7 Data Read (DR), 44

6.8 Data Write (DW), 47

6.9 Clock/calendar Read (RT), 50

6.10 Clock/calendar Write (WT), 51

6.11 System Information 1 Read (SR), 52
6.12 System Information 2 Read (S2), 54
6.13 PLC Control (EC), 56

6.14 System Information Block Read (BR), 58
6.15 Program Block Read (RB), 60

6.16 System Information Block Write (BW), 62
6.17 Program Block Write (WB), 63
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6. Commands PART 1
6.1 List of commands
The following computer link commands are available for the T1/T1S.
Request Function name Description Response| Remarks
command command
- Computer Link Format error was detected CE Response
Error Response in the request message only
- PLC Error The request command was EE Response
Response rejected by T1/T1S only
TS Test Loop back test -- T1/T1S TS
returns the same text
ST PLC Status Read |Reads T1/T1S operation ST
status
ER PLC Error Status  |Reads error code registered ER
Read in the T1/T1S
DR Data Read Reads registers/devices DR
data from the T1/T1S
DW  [Data Write Writes registers/devices ST
data into the T1/T1S
RT Clock/calendar Reads clock/calendar data RT T1S only
Read (date & time) from the T1S
WT  |Clock/calendar Writes clock/calendar data ST T1S only
Write (date & time) into the T1S
SR System Information |Reads system information 1 SR T1S only
1 Read from the T1S
S2 System Information |Reads system information 2 S2 T1S only
2 Read from the T1S
EC PLC Control Changes the T1S operation ST T1S only
mode
BR System Information |Reads system information BR T1S only
Block Read from the T1S block-by-block
RB Program Block Reads program from the RB T1S only
Read T1S block-by-block
BW  [System Information |Writes system information ST T1S only
Block Write into the T1S block-by-block
WB  [Program Block Writes program into the T1S ST T1S only
Write block-by-block
NOTE

The above commands are subset of the entire T-series computer link
commands.
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6.2 Computer Link Error Response (CE)

When the T1/T1S detects a parity error, checksum error, format error, etc., the T1/T1S
will respond ‘CE’ with the error content.

Request message - Any command
Response message

1 2 3 4 5 6 7 8 9 10 11 12 13
| (]A] ADR|C]E] Eror | &] sum | ) [CR]

I

Error code as listed below

Error Error name Description
01 |Command error Received command is illegal
02 |Format error Received message format is invalid
03 |Checksum error |Checksum mismatch is detected

Execution example

Example 1)

Request (A01SS&.96)
Response (AO1CE01& DY)

Command error (01) ... lllegal command (SS)

Example 2)

Request (AO1DRRW,5& 90)
Response (AO1CEO2&DA)

Format error (02) ... Missing the starting register address
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6.3 PLC Error Response (EE)

When the T1/T1S receives an unacceptable command, the T1/T1S will respond ‘EE’
with the error content.

Request message - Any command

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

| (|A]ADR |E|E]

Error code

| & | sum | ) [CR|

|

Error code as listed below

Error Error name Description
code
0040 |1/O bus error I/O bus error has been detected
0041 |[1/O mismatch Registered I/O allocation table and actual I/O
configuration are not identical
0042 |1/O no answer No response from I/O module has been received
0043 |1/O parity error I/O bus parity error has been detected
0046 |lllegal I/O register |Excess I/O register allocation has been detected
0051 |Communication The T1/T1S is busy in processing for other
busy peripheral communications
0052 |Format error Received request is invalid (detected by the
T1/T1S)
0080 |No END/IRET error |END or IRET instruction has not been
programmed
0081 |Pair instruction lllegal combination of pair instructions has been
error programmed
0082 |Operand error Illegal operand has been detected
0083 |Invalid program Program abnormality has been detected
0086 |No subroutine entry| Subroutine corresponding to CALL instruction
has not been programmed
0087 |No RET error RET (subroutine return) instruction has not been
programmed in a subroutine
0088 |Subroutine nesting | Nesting level of subroutines exceeds the limit
error
0089 |Loop nesting error |Nesting of FOR-NEXT loop has been
programmed
0098 |Invalid function Function instruction which is not supported by
instruction T1/T1S has been programmed
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Error Error name Description
code
0106 |Password protect |Requested operation is protected by password
0110 |lllegal instruction |lllegal instruction has been detected
0111 |Register address |Excess register address range has been
error programmed
0113 |Memory full Program memory is insufficient for the requested
command
0114 |Mode mismatch Received command is invalid in the current
T1/T1S operation mode
0115 |Register address/ |Specified register range exceeds the limit
size error
0121 |Duplicate entry No. | Multiple subroutines which has same subroutine
number have been programmed

Execution example
Example)

Request (AO1DRD1000,32& 1C)
Response (AO1EEO0115&41)

Register address/size error (0115) ... 32 registers starting with D1000 are
specified for T1. (Address range over)
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6.4 Test(TS)

This command is used to test the communication between the master computer and
the T1/T1S. When the T1/T1S receives the Test command ‘TS’, the T1/T1S will return
the same message to the master.

Request message

1 2 3 4 5 6 7

| (|A] ADR [T | S| Test data | & | sum | ) [CR|
<>
Can be omitted

Response message

1 2 3 4 5 6 7
| (|A] ADR [T | S| Test data | & | sum | ) [CR|

‘CE’ or ‘EE’ is returned if communication error has occurred.

The maximum size of the Test data field is 244 bytes.
Any ASCII characters except for the followings can be used.

‘¢ H28

‘& H26 Error (CE) is returned
3} H29 J

CR HOD

‘7 H20 (space code) —— Omitted

Execution example
Example 1)

Request (A0LTS123456789& 74)
Response (A0LTS123456789& 74)

Example 2)

Request (AOLTSABC def&AC)
Response (AOLTSABCdef& 8C)

Space code (H20) is omitted.
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6.5 PLC Status Read (ST)
This command is used to read the T1/T1S operation status.

Request message

1 2 3 4 5 6 7 8 9 10 11
| (|A]ADR [S|[T]|&] sum | ) [CR|
<>
Can be omitted

Response message

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) |[CR|

|

T1/T1S operation status as shown below

‘CE’ or ‘EE’ is returned if communication error has occurred.

The Status field shows the T1/T1S operation status.

lal [cldel [g[ [ [ [ [ [ Mode |
a =1: Battery alarm Mode: T1/T1S operation mode
c=1: TOSLINE-F10 error 1=HALT
d = 1: Computer link error 2 =RUN
e = 1: Constant scan time over 3 = RUN-F
g = 1: Under program down-loading 4 =HOLD
6 = ERROR

Other bits are not used. (Reserved)
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Execution example
Example 1)

Request (A01ST&97)
Response (A01ST0001&.58)

\— T1/T1S mode = HALT

Example 2)

Request (A01ST&97)
Response (A01ST2002&.5B)

\— T1/T1S mode = RUN

TOSLINE-F10 error (c = 1)

Example 3)

Request (A01ST&97)
Response (A01ST0006& 5D)

\— T1/T1S mode = ERROR
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6.6 PLC Error Status Read (ER)

If an error has occurred in the T1/T1S, this command can be used to read the error
cause.

Request message

1 2 3 4 5 6 7 8 9 10 11
| (|A] ADR |[E|[R]|&] sum | ) [CR|
>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9
[ (TA] ADR [E[R][ Error code

|

Error code as listed below

10 11 12 13 14 15
| & [ suM | ) [CR|

‘CE’ or ‘EE’ is returned if communication error has occurred.

The Error code field shows the most latest error status recorded in the T1/T1S’s
event history table.

Error Error name Description
code
0000 - No error recorded
0010 |System power on |Power on (no error)
0011 |System power off |Power off (no error)
0020 |RAM check error |RAM read/write error has been detected
0021 |Program BCC error | Program BCC (memory check code) error has
been detected
0022 |Battery voltage Data invalidity of RAM (back-up area) has been
drop detected
0023 |EEPROM BCC BCC error of built-in EEPROM has been detected
error
0026 |EEPROM warning |EEPROM write operation has exceeded 100,000
times
0030 |System RAM check|System RAM read/write error has been detected
error
0031 |System ROM BCC |BCC error of system ROM has been detected
error
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Error Error name Description
code
0032 |Peripheral LSl error| CPU hardware error has been detected
0033 |Clock-calendar Invalid clock-calendar data has been detected
check error
0034 |lllegal system Unregistered interrupt has occurred
interrupt
0035 |WD timer error Watchdog timer error has occurred
0040 |1/O bus error I/O bus error has been detected
0041 |[1/O mismatch Registered I/O allocation table and actual I/O
configuration are not identical
0042 |1/O no answer No response from I/O module has been received
0043 |1/O parity error I/O bus parity error has been detected
0046 |lllegal I/O register |Excess I/O register allocation has been detected
0064 |Scan time over Scan time has exceeded 200 ms
0080 |No END/IRET error |[END or IRET instruction has not been
programmed
0081 |Pair instruction lllegal combination of pair instructions has been
error programmed
0082 |Operand error Illegal operand has been detected
0083 |Invalid program Program abnormality has been detected
0086 |No subroutine entry|Subroutine corresponding to CALL instruction
has not been programmed
0087 |No RET error RET (subroutine return) instruction has not been
in a subroutine
0088 |Subroutine nesting | CALL instruction has been programmed in a
error subroutine (subroutine nesting)
0089 |Loop nesting error |Nesting of FOR-NEXT loop has been
programmed
0098 |Invalid function Function instruction which is not supported by
instruction T1/T1S has been programmed
0110 |lllegal instruction |lllegal instruction has been detected
0111 |Register address |Excess register address range has been
error programmed
0112 |Boundary error Illegal register address is designated by index
modification
0121 |Duplicate entry No. | Multiple subroutines which has same subroutine
number have been programmed
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Execution example

Example 1)

Request
Response

Request
Response

Example 2)

Request
Response

Request
Response

(A01ST&97)
(AO1ST0002&59) - RUN mode

(AO1ER&87)
(AO1ER00108&.48)

7 8 9 10
[0]0] 1] 0] — System power on (normal)

(A01ST&97)
(AO1ST0006&5D) - ERROR mode

(AO1ER&87)
(AO1ER0064& 51)

7 8 9 10
lo]o]6] 4| — Scantime over
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6.7 Data Read (DR)

This command is used to read the data of registers and/or devices consecutively.
Multiple types of registers/devices can be specified at a time.
Total up to 32 registers/devices data can be read.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (| A| ADR | D | R [Leading register/device| , [Numbel

Variable length Variable length

| , [Leading register/device| , [Numbei

Repeat for multiple types

(255 bytes max.)

& ] sum | ) [CR|
<>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14
| (|/A[ADR [D|R| Data#l | Data#2 |

4 bytes fixed

| Data#n |[T/IC#1|T/IC#2| |[TIC #m|
\ /
Added only for Timer/Counter read (see Note)

& sum | ) [CR|

‘CE’ or ‘EE’ is returned if communication error has occurred.
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This command reads the data of specified number of registers/devices starting with
specified address.

Multiple types of registers/devices can be specified at a time.

Total up to 32 registers/devices data can be specified at a time. However, note that
the maximum request message length is limited to 255 bytes.

Upper 0 can be omitted for the leading register/device address and the number.
E.g., ROO09® R9,05® 5

If the number is 1, the number field can be omitted.

The leading register/device and the number are separated by ‘,” (comma).

In the response message, the data are packed in the specified order.

Each data is expressed in 4 digits hexadecimal format. For a device, ‘0000’ and
‘0001 represent OFF and ON respectively.

VNK% (1) In case of Timer/Counter register read, the Timer/Counter device data (2

bytes each) corresponding to the Timer/Counter register are added.
When the Timer/Counter is time-up/count-up, the device data is ‘01".
Otherwise, it is ‘00'.

(2) The types of register/device which can be specified are as follows.
Register:
XW, YW, SW, RW, T, C,and D
(Index registers I, J, K cannot be specified)
Device:
X,Y,S,and R
(Timer/Counter devices T./C. cannot be specified)
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Execution example
Example 1)

Request (AO1IDRRW1,3& BF)
Response (AO1DR1EB922F122A8& 2F)

3 registers starting with RW01
RWO01 = H1EB9, RW02 = H22F1, RW03 = H22A8

Example 2)

Request (AO1IDRRW4& 63)
Response (AO1DROO4E& 5F)

RWO04 (Number field omitted)
RWO04 = HOO4E

Example 3)

Request (AO01DRX4,3,D0100,2& DO0)
Response (A01DR00010000000102A30508& 6B)

X004 to X006 and D0100 and D0101
X004 = ON, X005 = OFF, X006 = ON, D0100 = H02A3, D0101 = HO508

Example 4)

Request (AO1DRTO,2,D0,1& 65)
Response (AO1DR005B00330100E054& C2)

T000, TOO1 and DO0O0O

TOOO = HOO5B, T.000 = ON .... time-up
TOO01 = HO033, T.001 = OFF

D0000 = HEO54

NOTE ' As for the standard T1 versions 1.00 and 1.10, the device whose bit position
VAV is A to F cannot be specified. For example, ROOA cannot be specified. In this
case, ‘CE’ will be responded.
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6.8 Data Write (DW)

This command is used to write the data into the T1/T1S’s registers and/or devices
consecutively. Multiple types of registers/devices can be specified at a time.
Total up to 32 registers/devices data can be specified.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (| A| ADR | D | W [Leading register/device| , [Numbel

Variable length Variable length
16 17 18 19 20 21 i j
| .| Data#a | ,]| | Data#n |, |[T/IC#1] ,| [T/C#n|
\ /
4 bytes fixed Added only for Timer/Counter write
(see Note)
| , |Leading register/device] , Numbe] , | Data#1 | [T/C#n|

Repeat from 7 to i or j for multiple types

(255 bytes max.)
| &] suMm | ) [CR]

>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) [CR]

|

T1/T1S operation status (see ST command)

‘CE’ or ‘EE’ is returned if communication error has occurred.
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This command writes the data into the specified number of registers/devices
starting with specified address.

Multiple types of registers/devices can be specified at a time.

Total up to 32 registers/devices data can be specified at a time. However, note that
the maximum request message length is limited to 255 bytes.

Upper 0 can be omitted for the leading register/device address and the number.
E.g., ROO09® R9,05® 5

The leading register/device, the number, and each writing data fields are separated
by ‘,’ (comma).

Each data is expressed in 4 digits hexadecimal format. (fixed length)

For a device, ‘0000’ and ‘0001’ represent OFF and ON respectively.

VNK% (1) In case of Timer/Counter register write, the Timer/Counter device data (2

bytes each) corresponding to the Timer/Counter register should be
added. If the Timer/Counter device is set to ON, it should be ‘01’.
Otherwise, it should be ‘00'.

(2) The types of register/device which can be specified are as follows.
Register:
XW, YW, SW, RW, T, C,and D
(Index registers I, J, K cannot be specified)
Device:
X,Y,S,and R
(Timer/Counter devices T./C. cannot be specified)
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Execution example

Example 1)

Request (AO1IDWRW1,3,FFFF,5A5A ,0011& OE)
Response (A01ST0002&.59)

Writes HFFFF, H5A5A and HO011 into RWO01, RW02, and RW03 respectively

Request (AO1IDRRW1,3&BF)
Response (AO1DRFFFF5A5A0011&4C)

Read-back confirmation by using DR command

Example 2)

Request (A01DWD100,2,FFFF,EFFF,R20,5,0001,0001,0000,0000,0001& 25)
Response (A01ST0002&.59)

Writes HFFFF and HEFFF into D0O100 and D0101, and writes ON, ON, OFF,
OFF, ON into R020 R021, R022, R023, R024 respectively

Request (AO1DRD100,2,R20,5& FA)
Response (AO1DRFFFFEFFF00010001000000000001& 78)

Read-back confirmation by using DR command

VNK% (1) As for the standard T1 versions 1.00 and 1.10, the device whose bit

position is A to F cannot be specified. For example, ROOA cannot be
specified. In this case, ‘CE’ will be responded.

(2) Upper 0 suppression for Data field is not possible. The Data field must be
4 digits.
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6.9 Clock/calendar Read (RT)

This command is used to read the T1S’s built-in clock/calendar data.
This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11
| (|A]ADR [R|[T|&] sum | ) [CR|
>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
| (A ADR|R]|T]|] Status | Year |Month| Day |

|

T1S operation status (see ST command)

17 18 19 20 21 22 23 24 25 26 27
| Hour [Minute[Second| & | SUM | ) [CR|

‘CE’ or ‘EE’ is returned if communication error has occurred.

The clock/calendar data are expressed by 2 digits decimal format.

Execution example
Example 1)

Request (AOLRT&96)
Response (AO1RT0002980414115723& C5)

April, 14, 1998 11:57:23
PLC status = HO002 (RUN)
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6.10 Clock/calendar Write (WT)

This command is used to set the T1S’s built-in clock/calendar data.
This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
| (]A] ADR [W] T | Year [ Month| Day | Hour |Minute|Second|

19 20 21 22 23
| &] sum | ) |CR]
<>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) |[CR]

|

T1S operation status (see ST command)

‘CE’ or ‘EE’ is returned if communication error has occurred.

The clock/calendar data are expressed by 2 digits decimal format.

Execution example
Example 1)

Request (A01WT980414120000& F8)
Response (A01ST0002&.59)

Normal complete - April, 14, 1998 12:00:00
Example 2)

Request (A01WT980414120080& 00)
Response (AO1EE0052& 41)

PLC Error Response (Error 0052: Format error)
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6.11 System Information 1 Read (SR)

This command is used to read the T1S’s system information (part 1).
This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11
| (|A] ADR [S|R|&] sum | ) [CR|
<>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12
| (] A] ADR | S| R| Used steps (6 bytes) |

13 14 15 16 17 18 19 20 21 22
| Program ID (10 bytes) |

23 52
Program comment (30 bytes) |

53 54 55 56 57 58 59 60 61 62 63 64
[Memory type (4)] PLC type (8 bytes) |

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
| PLC OS version (10 bytes) | &] sum | ) |CR]

‘CE’ or ‘EE’ is returned if communication error has occurred.

Used steps: Program steps used in the user program (Decimal format)
Program ID: Registered name of the user program
Program comment: Registered comment for the user program

Memory type: Memory capacity type of the T1S
53 54 55 56

L [8[ [4]
’t A Data register 4 k words
Program memory 8 k steps
PLC type: PLC model name (T1S)
PLC OS version: T1S firmware version number
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Execution example
Example 1)

Request (AOLSR& 95)

Response (AO1SRO00208SAMPLE  T1S Sample Program 4/14/98 8 4T1S

Ver. 1.01 &BA)

Used steps = 208 steps
Program ID = SAMPLE

Program comment = T1S Sample Program 4/14/98

Memory type = 8 k steps/4 k words
PLC type =T1S
PLC OS version = Ver. 1.01
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6.12 System Information 2 Read (S2)

This command is used to read the T1S’s system information (part 2).
This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11
| (|A]ADR [S]|[2]&] sum |) [CR]
>
Can be omitted

Response message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
| (] A] ADR | S| 2 | P.size [S.buffer|Retentive (RW)| Retentive (T) |

10 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
| Retentive (C) | Retentive (D) | Constant scan | Sub. time limit |

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
| Timer interrupt [Stn No.| Baud rate | Parity |Data bit|Stop bit|

53 54 55 56 57
| &] Sum [ ) [CR]

‘CE’ or ‘EE’ is returned if communication error has occurred.

P. size: Program size setting - “04” (4k steps) or “08” (8k steps) in the T1S
S. buffer: Sampling buffer size setting - “01” (1k words) fixed in the T1S
Retentive: Retentive memory area settings for RW, T, C and D (Decimal)
Constant scan: Constant scan interval setting (Decimal, in ms units)

(“0000" if floating scan)
Sub. time limit: Time limit for subprogram execution (Decimal, in ms units)

- “0000” fixed in the T1S
Timer interrupt: Timer interrupt interval setting (Decimal, in ms units)

(“0000” if not used)
Stn No.: Station number setting for the RS-485 port (Decimal)
Baud rate: Baud rate setting for the RS-485 port (Decimal)

(Space code (H20) is inserted into upper 0)

Parity: Parity setting for the RS-485 port - “00” (none), “01” (odd) or “02” (even)
Data bit: Data bit length for the RS-485 port - “07” (7 bits) or “08” (8 bits)
Stop bit: Stop bit length for the RS-485 port - “01” (1 bit) or “02” (2 bits)
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Execution example

Example 1)

Request (A01S2&.75)
Response (A01S20801012700310031051100500000001002 9600000801& B5)

Program size setting = 8 k steps

Sampling buffer size setting = 1 k words (fixed)
Retentive memory area (RW) = RW000 to Rw127
Retentive memory area (T) = TO0O to T031
Retentive memory area (C) = C000 to C031
Retentive memory area (D) = DO000 to D0511
Constant scan interval = 50 ms

Subprogram execution time limit = 0 ms (fixed)
Timer interrupt interval = 10 ms

Station number = 2

Baud rate = 9600 bps

Parity = None

Data bit length = 8 bits

Stop bit length = 1 bit
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6.13 PLC Control (EC)

This command is used to control the T1S operation mode.
This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13
| (]A] ADR|E] C[Mode| &] sum | ) [CR]
<>
Can be omitted

Response message

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) |[CR]

|

T1S operation status (see ST command)

‘CE’ or ‘EE’ is returned if communication error has occurred.

The Mode field of the request message specify the T1S mode to be changed.

01 ... HALT
02 ... RUN

03 ... RUN-F
04 ... HOLD

06 ... Error reset
07 ... HOLD reset

The Status in the response message shows the T1S mode after changed as per
request.

This command is not valid when the T1S’s operation mode switch is in HALT.
(except Error reset)

Execution example
Example 1)

Request (AO1EC02&DA)
Response (A01ST0002&.59)

Changing HALT to RUN - Normal complete
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Example 2)

Request (AOLEC04&DC)
Response (A01ST0004&.5B)

Changing RUN to HOLD - Normal complete
Example 3)

Request (AO1EC02&DA)
Response (AO1EEO114&4C)

Command RUN during RUN mode - Mode mismatch (0114)
Example 4)

Request (AO1ER& 87)
Response (AO1ER0041&.4C)

PLC error status read - /O mismatch (0041)

Request (AO1ECO06& DE)
Response (A01ST0001&.58)

Command Error reset - Normal complete
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6.14 System Information Block Read (BR)

This command is used to read the system information from the T1S block-by-block.
The BR command and the RB command are used in combination for program up-
loading.

This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (]A] ADR[B]R]|] BlockNo. |[&] sum | ) [CR]|

4 bytes fixed Can be omitted
Response message

1 2 3 4 5 6 7 8 9 10
[(TA] ADR [B]R] BlockNo. |

11 138
| Block data (128 bytes fixed) |

139 140 141 142 143
| & ] SuM [);[CR]

‘CE’ or ‘EE’ is returned if communication error has occurred.

The T1S’s system information memory contents are read by specifying the block
number.

The size of one block is 128 bytes.

Block number is 0000 to 0015 (16 blocks). This command should be used from
block 0000 through 0015 consecutively.

The end code “;” (H3B) is returned for block 0000 to 0014 to show a halfway block.
And normal end code “)” (H29) is returned for block 0015 to show the final block.

58 T1/T1S User's Manual



6F3B0252

PART 1

6. Commands

Execution example

Example 1)

Request
Response

Request

Response

Request
Response

(AO1BRO000& 44)
(A01BR00007673200022002020202020202020202020202020202020
202020202020202020202020202020202020202020202020202020202
0202020202020202020202020&: D5;

(AO1BR0001& 45)
(A01BRO0011CO0FFFFFFFFFFFFFFFF0000000001200008010300898
1000000000000000000000000000000000000000000000000000000000
00000000000000000000000008&. E2;

(A01BRO015& 4A)
(A01BR001500000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000
00000000000000000000000& 4A)

The system information block read operation is completed normally.
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6.15 Program Block Read (RB)

This command is used to read the user program from the T1S block-by-block.
The BR command and the RB command are used in combination for program up-
loading.

This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (]A] ADR|[R][B] BlockNo. [&] sum ]| ) [CR]|

4 bytes fixed Can be omitted
Response message

1 2 3 4 5 6 7 8 9 10
[(TA] ADR [R[B]| BlockNo. |

11 202
| Block data (192 bytes fixed) |

203 204 205 206 207
| & ] SuM [);[CR]

‘CE’ or ‘EE’ is returned if communication error has occurred.

The T1S’s user program memory contents are read by specifying the block number.
The size of one block is 192 bytes.

Block number is 0000 to 1007 (1008 blocks). This command should be started with
block 0000 and in order.

The normal end code “)" (H29) is returned if the block is the final. Otherwise, “;”
(H3B) is returned.
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Execution example

Example 1)

ReB0A

YREZS

b

7%}

1

1I—+—{ +1 YuBBZ]

— CNT
RBBa1
2048 COBA -

YOOZF YOOZ2E YOBZD YOHZC YOOZB YBOZA YBOZI YOOZE YOBZ7 YOHZ6

ROBO2

H

RBBO3

95

{88168 TON ToBEH CBEE MOV YWBO4 |

——{668166 TON TBA1H{YUBA4 BCD YWBA3 ]|

—3t—at—at—t— 334+ RST wweez21

6-{END ]

Request
Response

Request
Response

(AO1RB0000& 44)
(A01RB00002C0000032200380008052B00080204300254F000181
FO0030300083802F4C002E4C002D4C002C48002B48002A 48002
948002848002748002640573000802043800281C00020364000502
800800160804043800381C008203640005BE000804048&. 2F;

(AO1RB0001& 45)
(A01RB000108030407000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000& 5B)

The program block read operation is completed normally.
(Number of blocks is 2)
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6.16 System Information Block Write (BW)

This command is used to write the system information data obtained by using the BR
command into the T1S memory block-by-block.

The BW command and the WB command are used in combination for program
down-loading.

This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10
[(TA] ADR [B[W] BlockNo. |

4 bytes fixed
11 138
| Block data (128 bytes fixed) |

139 140 141 142 143
| &| SUM [ ) |CR]
<>
Can be omitted

Response message

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) [CR|

|

T1S operation status (see ST command)

‘CE’ or ‘EE’ is returned if communication error has occurred.

The system information contents are written into the T1S memory by specifying the
block number.

The size of one block is 128 bytes.

Block number is 0000 to 0015 (16 blocks). This command should be used from
block 0000 through 0015 consecutively.

The end code “;” (H3B) must be used for block 0000 to 0014 to show a halfway

block. And normal end code “)” (H29) must be used for block 0015 to show the final
block.
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6.17 Program Block Write (WB)

This command is used to write the user program data obtained by using the RB
command into the T1S memory block-by-block.

The BW command and the WB command are used in combination for program
down-loading.

This command is available only for the T1S.

Request message

1 2 3 4 5 6 7 8 9 10
[(TA] ADR [W][B]| BlockNo. |

4 bytes fixed
11 202
| Block data (192 bytes fixed) |

203 204 205 206 207
| &| SUM [ ) |CR]
<>
Can be omitted

Response message

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| (|A]ADR [S|T]| sStatus [&] sum|) [CR|

|

T1S operation status (see ST command)

‘CE’ or ‘EE’ is returned if communication error has occurred.

The user program contents are written into the T1S memory by specifying the block
number.

The size of one block is 192 bytes.

Block number is 0000 to 1007 (1008 blocks). This command should be started with
block 0000 and in order.

The end code “;” (H3B) must be used for halfway blocks. And normal end code “)”
(H29) must be used for the final block.
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Overview

1.1 Function overview, 66
1.2 Operation mode selection, 70
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1.1 Function overview

The T1S has an RS-485 port as a standard feature. This RS-485 port and the
programmer port can work independently.

T1S (T1-40S) external feature

00000000 00000000 00000000

PROSEC
rosuen T :

00000000 00000000 0000 ouT

L RS-485 port (terminals)

Terminal arrangement of the RS-485 port

By using this RS-485 port, one of the following communication functions can be used.
Communication with a master computer (Computer link mode)
Data linkage between two T1Ss (Data link mode)
Active communication with serial ASCII devices (Free ASCIlI mode)

The operation mode is selected by the data set in SW56. Refer to section 1.2.

VNK% The standard T1 does not have the RS-485 port.
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Computer link mode

The computer link mode is used to connect between the T1S and a master computer.
Up to 32 T1Ss can be connected to the master computer on the RS-485
communication line.

By preparing the communication software based on the Toshiba’s computer link
protocol on the master computer, the following functions become available by the
master computer. The computer link protocol is a simple ASCII message
communication system.

Reading data (register/device value) from the T1S

Writing data (register/device value) into the T1S

Monitoring the T1S’s operation status (RUN/HALT/ERROR)
Reading the error code from the T1S

Reading the clock/calendar data from the T1S

Writing the clock/calendar data into the T1S

Controlling the T1S operation mode (RUN/HALT)

Program up-loading from the T1S

Program down-loading into the T1S

Master Computer

Max. 32 T1Ss

Of course, T-series PLC programming software (T-PDS) can also be used in this
computer link system.
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Data link mode

The data link mode is used to connect two T1Ss.

Each 16 words data is automatically exchanged between the station number 1 T1S
and the station number 2 T1S. No user program for this data linkage is required.

For this function, one T1S must be set to station number 1, and the other must be set
to 2.

The data registers DO000 to D0031 (32 words) are used for this data linkage.

RS-485 (1 km max.)

Station No. 1 Station No. 2
D0000 D0000
DO(;15 > DO(;15
D0016 D0016
DO(;31 D D0631
VNK% By using this function, data linkage between T1S and T2E/T2N is also
available.
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Free ASCII mode

The free ASCII mode is used to connect between the T1S and various serial ASCII
devices, such as a micro computer, bar code reader, printer, display, etc.

By using this mode, the T1S can work as a communication master. Therefore, the T1S
can communicate with other PLCs using the computer link protocol, and can control
variable speed drives (such as Toshiba’s VF-S7) using its communication protocol.

RS-485 (1 km max.)

 E—
A e 1 (=)
Printer, etc. [ — .DDDD
™ =
Inverter VF-S7 5000

Motor Protection Relay
S2E21

In this mode, user defined ASCII messages can be transmitted and/or received
through the RS-485 port.

The ASCII message (one set of transmission characters) means a string of ASCI|
characters which is ended by a specified trailing code. The default setting of the trailing
code is CR (carriage return code = HOD).

Applicable message format (default trailing code):

1 2 3 4 N1 N
I N | [cr]

N: message length = 512 bytes max.
In other words, the T1S cannot be used for the data communication in which the

trailing code may be appeared in the middle of the message (binary transmission) or
the message is ended by two or more types of trailing code.
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1.2 Operation mode selection

The operation mode of the RS-485 port is decided by the data of the special register

SW56.

This data is stored in the built-in EEPROM by executing the EEPROM write command.
The T1S reads this data at power-on initialization, and decides the mode.

To set the mode, turn the T1S to HALT mode, and write the mode data (see table
below) into SW56 using the programmer. After writing, execute the EEPROM write
command. And cycle power off and on again. Then the selected mode will function.

Address

Name

Data range

SW56 |RS-485 port operation mode

0 = Computer link mode
1 = Data link mode
2 = Free ASCIl mode

NOTE |t the set data is out of the valid range, the T1S regards as the computer link

VAV mode.

NOTE  This mode data is not saved by the peripheral tools (the programmer or the

VAV program storage module RM102).

Therefore, even when you load the T1S program by using the peripheral tool,
you must set the mode for the T1S manually as mentioned above.
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Section 2

Specifications

2.1  Computer link mode, 72
2.2 Data link mode, 72
2.3 Free ASCIl mode, 73
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2.1 Computer link mode

Item Specification
Interface Conforms to RS-485 (4-wire system)
Transmission mode Half-duplex
Synchronizing Start-stop method (asynchronous)
Transmission speed 300, 600, 1200, 2400, 4800, 9600, 19200 bps
Frame format Start bit 1 bit (fixed)
Data 7 or 8 bits
Parity even/odd/no
Stop bit 1 or 2 bits
Protocol T-series computer link protocol (ASCII),
T-series programmer protocol (Binary)
Response delay time 0 to 300 ms (user setting)
Configuration One to N (32 max.)
Transmission distance 1 km max.
Cable connection Terminal block (removable)

VNX% Total number of the bits of the frame must be 10 or 11 bits.

For example, when 8 data bits and even parity is selected, the stop bit length
must be 1 bit.

2.2 Data link mode

ltem Specifications
Interface Conforms to RS-485 (4-wire system)
Transmission mode Half-duplex
Synchronizing Start-stop method (asynchronous)
Transmission speed 19200 bps
Protocol Special
Link data capacity 16 words (station No. 1 ® station No. 2)
16 words (station No. 2 ® station No. 1)
Link data update cycle Approx. 50 ms + scan times of both stations
(synchronized with the T1S’s program scan)
Configuration One to one
Transmission distance 1 km max.
Cable connection Terminal block (removable)
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2.3 Free ASCII mode

Item

Specifications

Interface

Conforms to RS-485 (2-wire or 4-wire system)

Transmission mode

Half-duplex

Synchronizing

Start-stop method (asynchronous)

Transmission speed

300, 600, 1200, 2400, 4800, 9600, 19200 bps

Frame format

Startbit 1 bit (fixed)

Data 7 or 8 bits

Parity even/odd/no

Stop bit 1 or 2 bits
Transmission code ASCII

Message length

512 bytes max.

Configuration

One to N (32 max.)

Transmission distance

1 km max.

Cable connection

Terminal block (removable)

NOTE

Total number of the bits of the frame must be 10 or 11 bits.
VAV For example, when 8 data bits and even parity is selected, the stop bit length

must be 1 bit.
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Section 3

Computer Link Mode

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Computer link function, 76

System configuration, 78

Setup procedure, 79

Cable connection, 80

Mode setting, 82

Communication parameter setting, 83
Computer link protocol, 85
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3.1 Computer link function

The computer link mode is used to connect between the T1S and a master computer.
By preparing the communication software based on the Toshiba’s computer link
protocol on the master computer, the following functions become available by the
master computer. The computer link protocol is a simple ASCII message
communication system.

Reading data (register/device value) from the T1S

Writing data (register/device value) into the T1S

Monitoring the T1S’s operation status (RUN/HALT/ERROR)
Reading the error code from the T1/T1S

Reading the clock/calendar data from the T1S

Writing the clock/calendar data into the T1S

Controlling the T1S operation mode (RUN/HALT)

Program up-loading from the T1S

Program down-loading into the T1S

Up to 32 T1Ss can be connected to a master computer on the RS-485 communication
line. (one-to-N configuration)
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In the computer link system, the T1S waits for receiving a request message issued
from the master computer.

When a request message is issued, the T1S checks the station number contained in
the request message. And when the station number designation matches the T1S’s
station number setting, the T1S processes the request and returns the response.
This is why each T1S must have a unique station number in the one-to-N
configuration. Otherwise, more than one T1Ss may attempt to process the request,
resulting in faulty response.

The following figure illustrates the processing sequence when a request to station

number 3 is issued.
Master
@ """" > Request (Master ® T1S)

s <-—-— Response (Master = T1S)
'
o il
T . . .
v v vl v v v v v
(tis) (11s) (11s) (11s) (m1s) (11s) (T1s] T1S
#1 #2 #3 #4 #5 #6 #7 #32

® The request message is sent from the master to all the connected T1Ss. (request
for station #3 in this example)

@ The request message is interpreted and processed in the T1S which has the same
station number as request. (station #3 T1S in this example)

® Processing result is returned as response to the master.

NOTE

VAV Available station number is 1 to 32. The station number is set in the T1S's

system information memory.
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3.2 System configuration

The following figure shows the system configuration.

On the RS-485 communication line, up to 32 T1Ss can be connected.

If the master computer has RS-232C interface only, the RS-232C/RS-485 converter
(ADP-6237B) can be used.

One-to-N configuration

Master Computer

RS-232C/RS-485

/ converter
_______ I

. ADP-6237B

RS-485 (1 km max.)

T1S T1S T1S
:I T1 :I T1 o oo :I T1
...............

Max. 32 T1Ss
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3.3 Setup procedure

The following chart shows the setup procedure of the computer link mode.

[ T1S power off

Communication wiring

T1S power on

RS-485 port
Operation mode setting

i

Communication parameter
setting
(in HALT mode)

i

Writing into the EEPROM
(in HALT mode)

T1S power off then on again

Master computer side
programming for
communication

i

Computer link operation
is started

Connect the T1S to the master computer
by RS-485 interface. Refer to section 3.4

Select the computer link mode by writing
the data 0 into SW56. Refer to section 3.5

Set the station number, baudrate, parity,
data bit length, and stop bit. Refer to
section 3.6

By this operation, the operation mode and
the communication parameters are setup.
When writing into the EEPROM, the T1S
must be in HALT mode.

Refer to section 3.7 for the computer link
protocol
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3.4 Cable connection
One to one configuration
Master RS-232C/RS-485 converter T1S
computer (ADP-6237B)
TXD F—F 3 [RXD | [ TXA —— N "' RXA
RXD 2 | TXD || TXB ." : RXB ;E]R
RTS 5| CTS RXA TXA
CTS 4 | RTS RXB W TXB
SG 7| SG SG — SG
DTR 6 | DSR | | TERM}V ¢
DSR 20| DTR FG | ¢
CD 8| CD RS-485
""""""""" 1| FG (2 km max.)
RS-232C — Terminal
(15 m max.) T - block
= 25-pin Terminal
connector block

R:1/2W-120W

Above figure shows an example of cable connection using the RS-232C/RS-485
converter (ADP-6237B).

Connect termination resistor 1/2 W - 120 Wbetween RXA and RXB at the T1S.

Short between RXA and TERM for termination at the ADP-6237B.

If the master has RS-485 (or RS-422) interface and the T1S is connected to the
master directly, connect termination resistor 1/2 W - 120 Wbetween RXA and RXB

at the master end.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.
The cable shield should be connected to ground.
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One to N configuration

RS-232C/RS-485
converter
(ADP-6237B)

Shielded twisted-pair cable

(]
]

T1S
FG e .

E: TXA T XX T PLRXA
7 TXB . ; ' . ! RXB
RXA " T XA
[ETERM — XX it TXB
7 RXB O R SG

SG l ‘_l’ - _-: [~
X T1S

- “L1EE
Termination Bl o
resistors Cable length: 1 km max. (total) RXB
220 W XA
TXB
SG

Termination
resistors
220 W

Connect termination resistors (1/2 W - 220 W) between TXA and TXB, and RXA and
RXB, at each end of the line (at both termination stations).
When a terminal block is used to branch off the line, the branch should not exceed
3 m cable length from the terminal block to the T1S or the master computer.
Use shielded twisted-pair cable for data communication suited to RS-485 standard.
Connect the cable shield each other, and connect it to ground. (Single point

grounding)
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3.5 Mode setting

The operation mode of the RS-485 port is decided by the data of the special register
SW56.

This data is stored in the built-in EEPROM by executing the EEPROM write command.
The T1S reads this data at power-on initialization, and decides the mode.

To select the computer link mode, follow the procedure below.

(1) Turnthe T1S to HALT mode

(2) Write 0 into SW56 by using the programmer
(3) Execute the EEPROM write command

(4) Turn off power

(5) Turn on power again

Then the T1S’s RS-485 port functions as the computer link mode.

VNK% The default setting of SW56 is 0. (Computer link mode)

NOTE  This mode data is not saved by the peripheral tools (the programmer or the
VAV program storage module RM102).
Therefore, even when you load the T1S program by using the peripheral tool,
you must set the mode for the T1S manually as mentioned above.
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3.6 Communication parameter setting
3.6.1 Transmission parameters

The transmission parameters are set by writing it into the system information memory

of the T1S.
Turn the T1S to HALT mode, then set the communication parameter in the system
information.
(T-PDS screen example)
=| System Parameters
1D & Comments I'F‘Ll: Date & Time | 0K I
Program ID: : | ale 05-06- 1993| I Caneet |
=| ComputerLink Sefup R ) ance
Syste =| Communlca’rlon Pararne’rer B
Station No.: |1 Izl“ [
[ Spst 1 )
Hj:nz | Communication Palamet\er... | [ % Baudlitate:
I Parity:

PLC Yerzion: Yer. 1.01

ton: . StuBits: :I
T-PD5 Yerzion: TPDS for Windgews W1 =70P

1

/
Memory Size & Scan Time... I | ﬂelkentiv | Cancel I | =0 I

| 7/

Set station number, baudrate, parity, data bit
length, and stop bit.

After the communication parameter setting, write it into the T1S’s built-in EEPROM
before turning off power.

VNX% The default settings are as follows.
Station number = 1
Baudrate = 9600 bps
Parity = odd
Data bits = 8 bits
Stop bit = 1 bit
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3.6.2 Response delay time setting

The response time from the RS-485 port in the computer link mode can be changed.
The possible setting is as follows.

Internal processing time + (0 to 300) ms (10 ms units)
This function is useful when a wire-less modem is used.
To set the response delay time, turn the T1S to HALT mode, and write the delay time

(0 to 30) into SW57. After writing, execute the EEPROM write command. And cycle
power off and on again. Then the setting will be effective.

Address Name Data range
SW57 |RS-485 port response delay |0 to 30 (decimal)
(0 to 30 : 0 to 300 ms)

NOTE

A/

NOTE  Thjs setting is not saved by the peripheral tools (the programmer or the
VAV program storage module RM102).
Therefore, even when you load the T1S program by using the peripheral tool,
you must set the data for the T1S manually as mentioned above.

If the data is out of the valid range, it is limited by 30 (300 ms).

3.6.3 Communication priority mode

Inthe T1S, the peripheral support processing (computer link service) is executed at the
bottom of each scan with the time limit of 2 ms to minimize the extension of scan time.

However the T1S can work with the peripheral support priority mode. In this mode, the
computer link service is executed without a break. By using this mode, the
communication response becomes quick although the scan time is extended at the
time.

To select the peripheral support priority mode, set the special relay S158 to ON by user

program.
Address Name Function
S158 Peripheral support priority When ON, the peripheral support priority
mode mode is selected.
NOTE

This mode setting is effective commonly for both programmer port and the

VAV RS-485 port.
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3.7 Computer link protocol

General message format

Number of bytes Max. 255 bytes
1 2 3 4 5 6 7
| (|A] ADR | CMD | DATA | & | suM |)/;|cR]

Checksum creation range
I |

Text contents

(T Start code (H28) - 1 byte
A Format identification code (H41) - 1 byte
ADR .... Station number - 2 bytes
01 (H3031) through 32 (H3332)
CMD .... Command - 2 bytes
DATA ... Datafield - depending on the command (max. 244 bytes)
& .. Checksum delimiter (H26) - 1 byte
SUM .... Checksum - 2 bytes
ASCII code of the lowest one byte of the sum obtained by adding
from the start code ‘(‘ to the checksum delimiter ‘&’.
See Note below.
) e End code (H29) - 1 byte
D e End code (H3B) - 1 byte
in case of halfway of entire data

CR ... Carriage return code (HOD) - 1 byte
VNKEV Checksum creation example:

| (JAJo]1]s|T[&]9]7])]cR] ‘( =H28

—5 ‘A= H41l

‘0’ =H30

1'=H31

‘S’=H53

‘T’ = H54

‘&= H26

Lower two digits H12|Z Sum
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Transmission rules

The following transmission rules are applied to the RS-485 computer link
communication.

(1) The T1S is always waiting for a request command issued from the master
computer. The T1S will not transmit any message without receiving a request.

(2) 7 or 8-bit ASCII is used as transmission code.

(3) If some space codes (H20) are included in the request message, they are ignored.
However, the space codes are included in checksum calculation.

L(fafofafT[s[a] [2] [3[&[6[D])][CR|
Space codes Space codes are included
are ignored in checksum calculation

(4) Checksum can be omitted in the request message issued from the master

computer. In the response message issued from the T1/T1S, checksum is always
added.

Request message

L ([AaJo]1]|T[s|5]5])[cR]|

Response message

L ([AJola[T]s|[5]5]&[0[1])][cR|

!

Response message always includes
the checksum and the delimiter code (&).

(5) The T1S ignores all the data received before the start code ‘(.
(6) Message receiving is completed only after the end code ‘)’ and CR have been

received. If the end code without CR, or vice versa, is received, it causes
transmission error.

86 T1/T1S User's Manual




6F3B0252

PART 2

3. Computer Link Mode

(7) The T1S checks the request message receiving time. If the receiving time from the
start code ‘(' to CR exceeds the time limit below, the T1S judges as transmission
error. In this case, no response will be returned from the T1S.

Baudrate Time limit
300 bps 96 s
600 bps 48 s
1200 bps 24's
2400 bps 12s
4800 bps 6s
9600 bps 3s
19200 bps 15s

(8) Inthe one-to-N configuration, when a T1S finishes to send a response message,
the T1S releases the transmission line in 10 ms (max.). Until the transmission line
is released, other T1S cannot send any message. Therefore, the master computer
should wait to send next request message for at least 10 ms after previous
response reception.
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List of computer link commands
The following computer link commands are available for the T1S.
Request Function name Description Response| Remarks
command command
- Computer Link Format error was detected CE Response
Error Response in the request message only
- PLC Error The request command was EE Response
Response rejected by T1/T1S only
TS Test Loop back test -- T1/T1S TS
returns the same text
ST PLC Status Read |Reads T1/T1S operation ST
status
ER PLC Error Status  |Reads error code registered ER
Read in the T1/T1S
DR Data Read Reads registers/devices DR
data from the T1/T1S
DW  [Data Write Writes registers/devices ST
data into the T1/T1S
RT Clock/calendar Reads clock/calendar data RT
Read (date & time) from the T1S
WT  |Clock/calendar Writes clock/calendar data ST
Write (date & time) into the T1S
SR System Information |Reads system information 1 SR
1 Read from the T1S
S2 System Information |Reads system information 2 S2
2 Read from the T1S
EC PLC Control Changes the T1S operation ST
mode
BR System Information |Reads system information BR
Block Read from the T1S block-by-block
RB Program Block Reads program from the RB
Read T1S block-by-block
BW  [System Information |Writes system information ST
Block Write into the T1S block-by-block
WB  [Program Block Writes program into the T1S ST
Write block-by-block

For details of each command, see Part 1 Section 6 of this manual.
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Section 4
Data Link Mode

4.1
4.2
4.3
4.4
4.5
4.6
4.7

Data link function, 90

System configuration, 90

Setup procedure, 91

Cable connection, 92

Mode setting, 93

Communication parameter setting, 94
RAS information, 95
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4.1 Data link function

The data link function performs data linkage between two T1Ss. No user program for
this data linkage is required.
By using this function, two stations data linkage system can be configured easily.

For this function, one T1S must be set to the station No. 1, and the other must be set to
the station No. 2. The station number is set by writing it into the system information
memory of the T1S, as same as the computer link setting.

The data registers DO000 to D0031 (32 words) are used for this data linkage.
The station No. 1 T1S sends the data of DO0O00 to D0015 to the station No. 2 T1S.
The station No. 2 T1S sends the data of D0016 to DO031 to the station No. 1 T1S.

Station No. 1 Station No. 2
poooo | D0000
: - :
poois | D0015
D0016 D0016
: - :
Doo31 | D0031

The data update cycle of these 32 words is approx. 50 ms + scan times of both T1Ss.
The link data update timing is synchronized with T1S’s program scan.

4.2 System configuration

T1S T1S
RS-485 (1 km max.)

NOTE  The T1S's data link mode is compatible with that of T2E/T2N. Therefore
VAV using this data link mode, easy data linkage between T1S and T2E or T2N is
possible. In this case, the link data assignment is as follows.

T1S (station 2) T2E/T2N (station 1)
D0000 FO000
D0015 F0015
D0016 F0016
D0031 g F0031
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4.3 Setup procedure

The following chart shows the setup procedure of the data link function.

[ T1S power off

Communication wiring

T1S power on

RS-485 port
Operation mode setting

Station number setting
(in HALT mode)

i

Writing into the EEPROM
(in HALT mode)

T1S power off then on again

RUN mode
/-~ ™
Data link operation
is started
N J

Connect the two T1Ss by RS-485
interface. Refer to section 4.4

Select the data link mode by writing the
data 1 into SW56. Refer to section 4.5

Set the station number to 1 or 2.
Refer to section 4.6

By this operation, the operation mode and
the station number are setup.

When writing into the EEPROM, the T1S
must be in HALT mode.

Follow the above procedure for both station No. 1 and station No. 2 T1Ss.

Communication Function 9 1




6F3B0252

4. Data Link Mode PART 2

4.4 Cable connection

Station No. 1 Station No. 2
(T1S) Shielded twisted-pair cable (T1S)
TXA - - TXA
TXB TXB
RXA RXA
R @li RXB RXB ﬁ R
SG SG

- R:1/2W-120W

Connect termination resistor 1/2 W - 120 Wbetween RXA and RXB at both the
T1Ss.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.
The cable shield should be connected to ground.
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4.5 Mode setting

The operation mode of the RS-485 port is decided by the data of the special register
SW56.

This data is stored in the built-in EEPROM by executing the EEPROM write command.
The T1S reads this data at power-on initialization, and decides the mode.

To select the data link mode, follow the procedure below.

(1) Turnthe T1S to HALT mode

(2) Write 1 into SW56 by using the programmer
(3) Execute the EEPROM write command

(4) Turn off power

(5) Turn on power again

Then the T1S’s RS-485 port functions as the data link mode.

VNK% The default setting of SW56 is 0. (Computer link mode)

NOTE  This mode data is not saved by the peripheral tools (the programmer or the
VAV program storage module RM102).
Therefore, even when you load the T1S program by using the peripheral tool,
you must set the mode for the T1S manually as mentioned above.
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4.6 Communication parameter setting
To use the data link mode, one T1S must be set to the station No. 1, and the other
must be set to the station No. 2. The station number is set by writing it into the system
information memory of the T1S.

Turn the T1S to HALT mode, then set the station number (1 or 2) in the system

information.
(T-PDS screen example)
=| system Parameters
1D & Comments ||'F'LE Date & Time | 0K I

i, ; 9 ate: 05-06-1998
[ =| Computerlink Setup T e ELIEE
Syzter B
[ (oK ] | ECTime & Dateto PLC | [_Helo |
Station No.:
[ Syste \ Cancel I Start Mode — |
Memo | LCommunication Paramele}\.. I

\ Heln | (® Standby Auto

Emor Status & Diag. Msg. 7]
Lglmr Status & Diag. Mzg. |

PLC Type: T15
PLC Version: Yer. 1.01

T-PDS Yerzion: TPD5S for Windows VY _2
\

Memory Size & Scan Time.__. | | ﬁelentive\ﬂemul}l Area._ | | Computer Link.__ |

Set the station number here.
Other parameters are ignored.

After the station number setting, write it into the T1S’s built-in EEPROM before turning
off power.
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4.7 RAS information

To watch the normal data link operation, the following flags are provided.
Use these flags in the program to check the validity of received data.

Device Function

S058D [Indicates the link partner’s (T1S’s) operation mode
ON: RUN mode

OFF: HALT or ERROR mode

S058E |Indicates the communication status

ON: Normal

OFF: Communication error

VNKEV These flags indicate the most recent status. That is, they are not latched.
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Free ASCII communication function, 98
System configuration, 100

Setup procedure, 101

Cable connection, 102

Mode setting, 105

Communication parameter setting, 106
Message format, 107

Programming, 108

Related instruction, 114
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5.1 Free ASCIlI communication function

The free ASCII mode is used to connect between the T1S and various serial ASCII
devices, such as a micro computer, bar code reader, printer, display, etc.

By using this mode, the T1S can work as a communication master. Therefore, the T1S
can communicate with other PLCs using the computer link protocol, and can control
variable speed drives (such as Toshiba’s VF-S7) using its communication protocol.

In this mode, user defined ASCII messages can be transmitted and/or received
through the RS-485 port.

The ASCII message (one set of transmission characters) means a string of ASCI|I
characters which is ended by specified trailing code. The default setting of the trailing
code is CR (carriage return code = HOD).

Applicable message format (default trailing code):

1 2 3 4 N1 N
I N | [cr]

N: message length = 512 bytes max.

In other words, the T1S cannot be used for the data communication in which the
trailing code may be appeared in the middle of the message (binary transmission) or
the message is ended by two or more types of trailing code.

VNKEV The Free ASCII mode works as half-duplex communication system.

Therefore, simultaneous operation of transmitting and receiving is not
possible.
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In the free ASCII mode, communication (message transmitting and receiving) is
controlled by T1S’s user program.

The expanded transfer (XFER) instruction is used for transmitting and receiving
messages.

Transmitting:
To transmit, the user prepares the message in the T1S registers in the format of ASCII

character. The message must be ended by a specified trailing code. Then executes
the XFER instruction to start transmission.

____________________________ s

i T1S register |

| mse LSB ' n o 2 1
e [ A Transmit - [CR[H] E3EN
D" cC | s buffer ;

| = £ XFER and. | RS-485

i “‘H” ‘G” instruction | Transmitter i

| CR |

Receiving:

When a message is received, it is stored in the receive buffer. Then, by using the
XFER instruction, the message is read and stored in the designated T1S registers in
the format of ASCII character.

T1S
T T T T T T T T T T T T 1
! T1S register :
i s . i
i MSE?‘I,, “o,,L k Receiver | “1” “2” “1 n
5 3 i and o[ e |“6”[CR|
[ a < — Receive :
R — XFER buffer . RS-485
i 6 instruction |

The T1S supports the hexadecimal to ASCII conversion (HTOA) instruction and the
ASCII to hexadecimal conversion (ATOH) instruction. These instructions are useful to
handle ASCII characters. Refer to section 5.9.
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5.2 System configuration

The following figure shows the system configuration.
The T1S is connected to the serial ASCII device(s) through RS-485 interface.

T1S
RS-485 (1 km max.)
Serial Serial
ASCII ASCII
device device
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5.3 Setup procedure

The following chart shows the setup procedure of the free ASCII communication

function.

[ T1S power off

Communication wiring

T1S power on

RS-485 port
Operation mode setting

Communication parameter
setting
(in HALT mode)

i

User program making
including communication
(in HALT mode)

i

Writing into the EEPROM
(in HALT mode)

T1S power off then on again

RUN mode

Free ASCII operation
is started

Connect the T1S to the serial ASCII
device(s) by RS-485 interface.
Refer to section 5.4

Select the free ASCII mode by writing the
data 2 into SW56. Refer to section 5.5

Set the baudrate, parity, data bit length,
and stop bit. Refer to section 5.6

Refer to section 5.8 for communication
(transmitting and receiving messages)

By this operation, the operation mode and
the communication parameters are setup.
When writing into the EEPROM, the T1S
must be in HALT mode.
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5.4 Cable connection
One to one configuration (4-wire system)

T1S Shielded twisted-pair cable

Serial ASCII device

TXA L ><>< :
TXB - .'

RXA
- RXB R

TXA

Ty :
R =B L XX

TXB

SG L

Maximum cable length is 1 km.

L SG

1 km max.

R: 1/2 W-120 W

Connect termination resistor 1/2 W - 120 Wbetween RXA and RXB at the T1S and

the serial ASCII device.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.

The cable shield should be connected to ground.

One to one configuration (2-wire system)

Serial ASCII device

T1S Shielded twisted-pair cable
TXA — A
rulEE ><>< !

III Aﬁ
eagdl 2
E ¥ 3

SG —

Maximum cable length is 1 km.
Short TXA and RXA, and TXB and RXB at the T1S.

— SG

1 km max.

R: 1/2 W-120 W

Connect termination resistors 1/2 W - 120 Wbetween RXA and RXB at the T1S and

signal A and signal B at the serial ASCII device.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.

The cable shield should be connected to ground.
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One to N configuration (4-wire system)

T1S Shielded twisted-pair cable
n- . - N
TXA
il X XX
TXB
1 | Y|
RXB
SG \f
s S T
1 — RxA RXA —{ RxA ﬂ R
- RXB RXB RXB i
TXA TXA TXA i_lj R
TXB TXB TXB |
R: 1/2 W-220 W SG sSG sSG
Serial Serial Serial
ASCII ASCII ASCII
device device device

Maximum total cable length is 1 km.

Connect termination resistor 1/2 W - 220 Wbetween RXA and RXB, and between
TXA and TXB at the both terminal stations.

The length of the branch line should be less than 3 m.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.
The cable shield should be connected each other and connected to ground.
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One to N configuration (2-wire system)

T1S

diRE=
TXB Q Shielded twisted-pair cable

RXA ,"'..
RXB . : XX XX

SG

- B B

SG SG
. 3 Serial Serial
R:1/2W-120 W ASCII ASCII
device device

Maximum total cable length is 1 km.
Short TXA and RXA, and TXB and RXB at the T1S.

=S gL
B

SG

Serial
ASCII
device

Connect termination resistor 1/2 W - 120 Wbetween line A and line B at the both

terminal stations.
The length of the branch line should be less than 3 m.

Use shielded twisted-pair cable for data communication suited to RS-485 standard.
The cable shield should be connected each other and connected to ground.
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5.5 Mode setting

The operation mode of the RS-485 port is decided by the data of the special register
SW56.

This data is stored in the built-in EEPROM by executing the EEPROM write command.
The T1S reads this data at power-on initialization, and decides the mode.

To select the free ASCIl mode, follow the procedure below.

(1) Turn the T1S to HALT mode

(2) Write 2 into SW56 by using the programmer
(3) Execute the EEPROM write command

(4) Turn off power

(5) Turn on power again

Then the T1S’s RS-485 port functions as the free ASCII mode.

VNK% The default setting of SW56 is 0. (Computer link mode)

NOTE  This mode data is not saved by the peripheral tools (the programmer or the
VAV program storage module RM102).
Therefore, even when you load the T1S program by using the peripheral tool,
you must set the mode for the T1S manually as mentioned above.
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5.6 Communication parameter setting

The communication parameter is set by writing it into the system information memory

of the T1S.
Turn the T1S to HALT mode, then set the communication parameter in the system
information.
(T-PDS screen example)
=| system Parameters
1D & Comments PLC Date & Time | oK. I
Program 1D ||Vn
ate: 05-06-1998
=| Computer Link-Sedus [ — |Splun I Cancel I
Systes =|  Commurication Parameter Help |
Station Ho_: [
[ Syste | Comm Fort: Baud Rate: 3600 E
M LCommumcation Paramets
PLC Type: T15 O Use Modem / DataBits:[8__ | *]
PLC Version: Ver. 1.01 / Stop Bits:[1___ | *]

T-PD5 Yerzion: TPDS For Wing

/
| [0K] /I Cancel || Help | —
v I

Memory Size & Scan Time._.. I ﬁ

Set baudrate, parity, data bit length, and stop bit.
Station number is ignored.

After the communication parameter setting, write it into the T1S’s built-in EEPROM
before turning off power.
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5.7 Message format

The transmission message is composed by ASCII characters and a specified trailing
code. The default setting of the trailing code is CR (carriage return code = HOD).
Refer to section 5.8.1 for setting the trailing code other than CR.

The maximum length of a message is 512 bytes. An example of the message is
shown below.

1 2 3 4 5 6 7 8 9
Colw [2 [a]® 7% [ Ccr]

In the above figure, “x” means an ASCII character. For example, “0” is H30.

The number (1 to 9) shown on each character means the order of transmitting or
receiving.

When the above message is received or transmitted, the data arrangements in the
T1S registers are as follows.

Register F 8 7 0 Transmission message
n “1” “0” “0”
n+1 ‘A’ “2" ‘1°
n+2 “7" “B” “2”
n+3 “9” “8” \ “A”
n+4 CR ‘B”
iz
g
"9
CR
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5.8 Programming
5.8.1 Changing the trailing code

The default setting of the trailing code is CR (carriage return code = HOD).
The trailing code can be changed by writing the desired code into SW058 at the first
scan.

F 8 7 0
SWO058 | HOO | New trailing code |

Sample program:

1%{'”—[ geee3 MOU SUB58] I

The above program is an example to change the trailing code to HO3. The new
trailing code HOO0O03 is written into SW058 at the first scan.
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5.8.2 Data receive operation
When a message is received, it is stored in the receive buffer. The receive buffer is a
temporally memory, which has 512 bytes capacity. The expanded transfer (XFER)
instruction is used to read the message from the receive buffer and to store it into user
registers.
XFER instruction (message receive):

Input %[ A XFER B ® C ]% Output

Operand A: Source

F 8 7 0
A HOO | H30 Optional communication card
A+l H0000 (receiving)
Operand B: Parameter
F 0
B Transfer length 256 (256 words) fixed
B+1 Execution status
B+2 | Receive message length (bytes)
Operand C: Destination register
F 8 7 0
C HOO | Register type Indirectly designated register
C+1 Starting register address HO3: RW
HO4: D

Operation:

When the input condition of the XFER instruction comes ON, the read operation is
started. The execution status is monitored by B+1 as follows.

B+1 (Execution status): HO000 ¥ Normal complete
HO0001 ¥ Communication error (parity error, framing error)
HO0002 ¥4 Message length over (more than 512 bytes)
HO003 ¥ Receive buffer over flow
HO004 ¥4 Receive time-out (see below)
HO006 ¥+ Multiple execution error (other receiving routine is
under executing)
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The receive time-out is detected when the time from the starting character to the

trailing code exceeds the following time.

Baudrate Time-out Baudrate Time-out
300 bps 30s 4800 bps 4s
600 bps 15s 9600 bps 3s
1200 bps 12s 19200 bps 15s
2400 bps 8s

Sample program:
(H0030)
14—t AAB48 MOV D10ATH @ABEA MOV D10A1]
- AABA4 MOV D10AZ1{ 91168 MOV D18A3]
= BB256 MOV D10041 6EEEE MOV D1PBSH OOGEE MOV D1PB6
RO160 RO101 RO16Z

RST 38051 HD18o8 XFER DiBB4 - DIOBZ }——
58851

1885 = BE8E6HD1eBs <> 68686 H SET RB181 1+

1885 <> B8 }——-0 SET RA10Z }——

—

RB1808
3—™N—_{ RST Re181{ RST RO182]

Rung 1: Sets the parameters for the XFER instruction.
The registers of 256 words starting with D1100 are reserved to
store the received message.

Rung 2: When R0100 is set to ON, the read operation is started.
If the operation is completed normally, the received message is
stored in D1100 and after, and RO101 is set to ON.
If the message could not be received normally by some error,
R0102 is set to ON.

Rung 3: When R0100 is reset to OFF, the result status (R0101 and R0102) are
reset to OFF.

When using the above sample program as a part of entire application program, set
R0100 to ON in the main processing part at first. When a message is received, R0101
(at normal) or R0102 (at error) comes ON. Then reset R0100 and carry out necessary
processing for the received message. When the result status shows normal complete
(RO101 is ON), the received message has been stored in D1100 and after.

When it becomes ready to receive the next message, set R0100 to ON again.

110 T1/T1S User's Manual



6F3B0252

PART 2 5. Free ASCII Mode

5.8.3 Data send operation

The expanded transfer (XFER) instruction is used to send the message through the
RS-485 port.

XFER instruction (message send):
Input %[ A XFER B ® C ]% Output

Operand A: Source register

F 8 7 0
A HOO | Register type Indirectly designated register
A+l Starting register address HO3: RW
HO4: D
Operand B: Parameter
F 0
B Transfer length 1 to 256 words
B+1 Execution status
Operand C: Destination
F 8 7 0 _ o
C HOO | H30 . Optlor_1al communication card
Cc+1 HO0000 (sending)

Operation:

When the input condition of the XFER instruction comes ON, the message prepared in
the registers starting with A is transmitted.
The execution status is monitored by B+1 as follows.

B+1 (Execution status): HO000 ¥ Normal complete

HO001 ¥ During transmitting the message

HO0002 ¥ Communication busy (other receiving or
transmitting routine is under executing)

HO003 ¥ During the reset operation

HO0004 ¥ Send time-out (see below)

HO005 ¥ Send message length error
(no trailing code in the source table)
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The send time-out is detected when the time from the starting character to the trailing

code exceeds the following time.

Sample program:

Baudrate Time-out Baudrate Time-out
300 bps 30s 4800 bps 4s
600 bps 15s 9600 bps 3s
1200 bps 12s 19200 bps 15s
2400 bps 8s

14—t Bee84 MOV D191671{ 81588 MOU D1811]
(H0030)

= AeBR48 MOV D1812H GEABA MOV D1813]

= Bez56 MOV D1814H 68088 MOV D1B15]

RBZ66 ROZ01 RBZ62

38851

= BeeeeH SET RBz81]

1815 < @8881]— [ SET ROZ8Z]—

RST 386851 HD1818 XFER Di@i4 - DIA1Z}——

RBZ2806

5]

—

+—N—7{ RST Ro2811{ RST RBZBZ]

Rung 1: Sets the parameters for the XFER instruction.
The registers of 256 words starting with D1500 are reserved to

store the transmitting message.

Rung 2: When R0200 is set to ON, the message stored in the D1500 and after

are transmitted.

If the operation is completed normally, R0201 is set to ON.
If some error has occurred during the operation, R0202 is set to

ON.

Rung 3: When R0200 is reset to OFF, the result status (R0201 and R0202) are

reset to OFF.

When using the above sample program as a part of entire application program, write
the transmitting message (including the trailing code) in D1500 and after, and set
R0200 to ON in the main processing part. By this operation, message transmitting is
started. When the message transmitting is completed, R0201 (at normal) or R0202 (at

error) comes ON. Confirm these result status and reset R0200 to OFF.

112 T1/T1S User's Manual




6F3B0252

PART 2 5. Free ASCII Mode

5.8.4 Reset operation

By setting SO58F to ON, resetting the free ASCIl mode operation is available.
During the reset, the following re-initialization is processed.
Initializes the RS-485 serial port
Initializes the transmit and receive buffers, and the error information
Resets the trailing code based on the data of lower byte of SW058

When the reset operation is completed, S058F is automatically reset to OFF.

The free ASCII mode operation should be re-started after confirming SO58F is
returned to OFF.

NOTE |t SO58F is set to ON during a message receiving, the reset operation is
VAV started after the message receiving is finished.
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5.9 Related instruction

5.9.1 Expanded data transfer (XFER)

| FUN236 | 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 C and 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.

CPU register (RW or D) «
CPU register (RW or D) «

Execution condition

EEPROM (D register)
T1S RS-485 port (T1S only)

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. [C [ XWIYWRWISW[ T |C | D J | K
A |Source 0|O6|O6|06|06|06]|0
parameter
B [Transfer size ol el KelNel el Kol Ne)
C |Destination 0| O6|O6|06|0O|O
parameter
Parameters
Source parameter Transfer size and status Destination parameter
A Type B Transfer size C Type
A+l Leading address B+1| Status flag for RS-485 port C+1 Leading address
B+2 (max. 2 words)
Register type Type code Leading address Transfer size
RW register (RAM) HO0003 0to 63 (T1) 1to 64 (T1)
0 to 255 (T1S) 1to 256 (T1S)
D register (RAM) HO0004 0to 1023 (T1) 1to 256
0 to 4095 (T1S)
D register (EEPROM) H0020 0to 511 (T1) 1 to 16 (if destination, T1)
0 to 2047 (T1S) 1 to 32 (if destination,T1S)
1 to 256 (if source)
T1S RS-485 port H0030 0 (fixed) 1to 256
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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 in 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 complete.

Example

RBBGA
1 ——{DBBEA XFER DBBAZ -~ DBBBS]

Source designation Transfer size Destination designation
D0000 H0030 D0002 00256 (fixed) D0005 H0004
D0001 00000 D0003| Execution status D0006 00100
DO0004| Message length
T1S RS-485 port D0100 (CPU register)

When R0O0O0O is ON, one set of received message is read and stored in D0100 and after.

Execution status: HO000O ... Normal complete
HO001 ... Communication 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) (see table below)
HOO0O06 ... Multiple execution error

Baudrate Time-out
300 bps 30 seconds
600 bps 15 seconds
1200 bps 12 seconds
2400 bps 8 seconds
4800 bps 4 seconds
9600 bps 3 seconds
19200 bps 1.5 seconds
Message length: 0O .............. No receive message

1to 512 ... 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 ASCII mode.

(4) This 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 complete.

Example

RBBA1
1 ——DBA1A XFER DBB1Z -+ DBAB15]

Source designation Transfer size Destination designation
D0010[ HOO | Ho4 D0012 00012 D0015[ HOO | H30
D0011 00500 D0013| Execution status D0016 00000
D0500 (CPU register) T1S RS-485 port

When R0001 is ON, one set of message (ended by the trailing code) stored in the range of DO500 to
D0511 (12 words) is transmitted through the RS-485 port.

Execution status: HO0000 ... Normal complete
HOO0O01 ... During transmitting the message
HO002 ... Communication busy
HOO003 ... During the reset operation
HO004 ... Send time-out (from start character to the trailing code) (see table below)
HOO0O05 ... Send message length error (no trailing code in the source table)

Baudrate Time-out
300 bps 30 seconds
600 bps 15 seconds
1200 bps 12 seconds
2400 bps 8 seconds
4800 bps 4 seconds
9600 bps 3 seconds
19200 bps 1.5 seconds

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 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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5.9.2 HEX to ASCII conversion (HTOA)

| FUN062 | HTOA

| Hex to ASCII conversion

Expression

T1S only

Input -[ A HTOA (n) B]- Output

Function

When the input is ON, the hexadecimal data of n registers starting with A is converted into ASCII characters
and stored in B and after. The uppermost digit of source A is stored in lower byte of destination B, and followed

in this order. The allowable range of nis 1 to 32.

Execution condition

Input Operation Output
OFF | No execution OFF
ON | Execution ON
Operand
Name Device Register Constant |Index
X|IY|[R]|S|T XWIYWIRWISW| T (C | D | J | K
A |Source O[O O[O]|O6|O6|O]|O6]|06] 0 o)
n [Data size 1-32
B |Destination O|O6[|O6]|O6|O]| O
Example
RBB168 |
1 ——{DA1AA HTO0A (B4) DEZZA] |

When R010 is ON, 4 words data of D0100 to D0103 are converted into ASCII characters, and stored in 8
words registers starting with D0200.

F

0

D0100 HO0123

D0101 H4567

D0102 H89AB
D0103 HCDEF
Note

If index register (I, J or K) is used for the operand A, only n =1 is allowed.

will occur.

Converted

D0220
D0221

D0222
D0223
D0224
D0225
D0226
D0227

8

7

0

“1"(H31) | “0" (H30)
“3" (H33) | 2" (H32)
“5" (H35) | “4" (H34)
“7" (H37) | “6" (H36)
“9" (H39) | “8" (H38)
“B" (H42) | “A" (H41)
‘D" (H44) | “C" (H43)
“F" (H46) | “E" (H45)

Otherwise, boundary error
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5.9.3 ASCII to HEX conversion (ATOH)

| 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 converted into hexadecimal
data and stored in B and after. The lower byte of source A is stored as uppermost digit of destination B, and
followed in this order. The allowable ASCII character in the source table is “0” (H30) to “9” (H39) and “A” (H41)
to “F” (H46). The allowable range of nis 1 to 64.

Execution condition

Input Operation Output | ERF
OFF | No execution OFF -
ON | Normal execution ON -
Conversion data error (no execution) OFF Set
Operand
Name Device Register Constant |Index
X|IY|R|S|T.[C [XWI[YWRW[SW[T |C|D ]| I |J]|K
A [Source 0| O0|O|O|O|O|O[O|O]O )
n [Data size 1-64
B |Destination O|O6[|O6]|O6| O] O
Example
RAB11 RBBZZ |

1 D388 ATOH (B8) RWA40] {3} |

When RO011 is ON, the ASCII characters stored in 8 words of D0O300 to D0307 are converted into
hexadecimal data, and stored in 4 words registers starting with RWO040.

F 8 7 0 F 0
D0300 [ “1" (H31) | “0" (H30) RWO040 H0123
D0301 | “3"(H33) | “2" (H32) Converted RWO041 HA4567
D0302 | "5 (H35) | “4” (H34) RWO042 H89AB
D0303 | “7"(H37) | "6 (H36) RWO043 HCDEF

D0304 | “9" (H39) | “8” (H38)
D0305 | “B” (H42) | “A” (H41)
D0306 | “D” (H44) | “C” (H43)
D0307 | “F’ (H46) | “E” (H45)

Note
If index 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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A.1 Computer link sample communication program, 120
A.2 Data link mode T1S sample program, 122
A.3 Free ASCIlI mode T1S sample program, 124
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A.1 Computer link sample communication program

A simple send/receive test program is shown below for your reference. In this program,
the communication parameters are set as 9600 bps, no parity, 8 data bits and 1 stop
bit. This program is written in BASICA language.

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490

cLS

ON ERROR GOTO 650

ook COMMUNICATION INITIALIZE ek

OPEN "COM1:9600,N,8,1" AS #1

nnnnnnn * KEY INPUT etk

TEXT$=""DAT$=""

PRINT "INPUT DATA ="

IF DAT$=CHR$(&HD) THEN 230
DAT$=INKEY$:PRINT DATS;
TEXT$=TEXT$+DAT$

GOTO 180

Ikkkkhkhkkkkkkhhkhkkk CHECKSUM MAKE nnnnn *kkk

SUM=0

L=LEN(TEXTS$)

SD$=LEFT$(TEXTS,(L-2))+"&"

FOR I=1 TO L-1
A$=MID$(SD$,1,1)

SUM=SUM+ASC(A$)
NEXT |

SUM$=HEX$(SUM)

SUM$=RIGHT$(("0"+SUM$),2)

SD$=SD$+SUM$+")"+CHR$(&HD)

Ikkkkkhkhkkkkkhhkhkkkik SEND D AT A nnnnnn *kkk

PRINT "SEND DATA ="

PRINT SD$;

PRINT #1,SD$;

Ikkkkhkhkkkkkhhhkkkik RECEIVE DATA nnnnn *kkk

RD$=""A$="":B$=""-STIME=INT(TIMER)

PRINT "RECEIVE DATA = ";

IF B$=CHR$(&HD) THEN 480
IF INT(TIMER)-STIME > 3 THEN PRINT "TIME-OUT": GOTO 630
IF LOC(1)=0 THEN 470

A$=INPUT$(LOC(1) #1)
RD$=RD$+A$
B$=RIGHT$(A$,1)
GOTO 420
GOTO 400
PRINT RDS;
PRINT
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500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680

Thkkkhkkkhkkhkkkkkhk CHECKSUM CHECK *kkk *kkk
SUM=0
L=LEN(RD$)
FOR I=1 TO L-4

A$=MIDS$(RD$,|,1)

SUM=SUM+ASC(A$)

NEXT |
SUMS$=HEX$(SUM)
SUMS$=RIGHT$(("0"+SUMS$),2)
TESTSUM$=MID$(RD$,L-3,2)
IF SUM$<>TESTSUM$ THEN PRINT "CHECKSUM ERROR": GOTO 630

GOTO 150
CLOSE #1: END

Vkkkkkkkkkkkkkkkkkk GEN ERAL ERROR kkkkkkkkkkkkkkkkkk
PRINT "ERROR"

CLOSE #1

RESUME 100
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A.2 Data link mode T1S sample program

One sample program using the data link mode is shown below.

In this program, the data link status is checked each other by SO058D and SO58E.

16 words data of RW000 to RW015 are sent from station 1 to station 2. And 16 words
data of RW020 to RW035 are sent from station 2 to station 1.

Station 1 Station 2
RWO000 to RW015 ———— = RWO000 to RW015
RW020 to RW035 <=—  RWO020 to RW035

Station 1 program

Rung 1:

Rung 2:

3858D S058E
1+— — Ba16 THOV (B816)RUBZE]
R168668
o B0638 TOF TOEO] L
ZHRWBBE THOU (B816)DEOBE ]

When both S058D and SO58E are ON (data link normal), R1000 is set to
ON, and the received 16 words data of DO016 to DO031 are transferred to
RWO020 to RWO035.

If SO58D or SO58E comes OFF and stays more than 300 ms (data link
error), R1000 is reset to OFF.

16 words data of RW000 to RWO015 are transferred to DO000 to D0O015.
These data are transmitted to the station 2 T1S.
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Station 2 program
S858D SBS8E
1— — AEEE TMOVU (BA16)RUABE]
R1060
= pEA38 TOF TGO ()
2HRUB28 THMOV (B016)DBB16]

Rung 1:

Rung 2:

When both S058D and SO58E are ON (data link normal), R1000 is set to
ON, and the received 16 words data of DO00O0 to DO015 are transferred to
RWO000 to RW015.

If SO58D or SO58E comes OFF and stays more than 300 ms (data link
error), R1000 is reset to OFF.

16 words data of RW020 to RWO035 are transferred to D0016 to D0O031.
These data are transmitted to the station 1 T1S.
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A.3 Free ASCII mode T1S sample program

1. Variable speed drive (Toshiba’s VF-S7) control

A sample program for the T1S to control the variable speed drive, VF-S7, is shown here.
For details of the serial communication function of the VF-S7, read the separate manual
“VF-S7 Serial Communication Function”.

(1)

a)

b)

d)

Communication port setting

Free ASCII mode setting of the T1S:
Select the free ASCIlI mode by setting the value 2 into SW56.

Communication parameter setting:
Set the T1S’s communication parameters (baudrate, data bit length, parity and stop
bit length) to be matched the VF-S7’s setting.
The VF-S7’s setting at factory shipment is as follows.
Baudrate: 9600 bps (changeable)
Data bits: 8 bits (fixed)
Parity: Odd (changeable)
The T1S’s stop bit length should be set to 1 bit.

Resetting the T1S:
Execute the EEPROM write command, and cycle power off and on again. Then the
T1S is set to the free ASCIl mode with the specified communication parameters.

Communication time-out setting of VF-S7:

To let trip the VF-S7 at the case of communication error, enable the time-out function
of the VF-S7. To do this, set the monitor time on the VF-S7’s parameter F803.

In this sample program, the VF-S7’s operation (start and stop) is controlled through
the serial communication. However, for actual application, it is recommended to use
the terminal inputs for the signals F (forward) and R (reverse) even if the frequency is
controlled through the serial communication.

(2) Communication commands used in this sample program

In this sample program, the following commands (function numbers) are used.
The VF-S7’s station number is assumed as 01.

FEO1 Operation status (read)
FAOQO Control command (write) - forward / reverse / stop / reset
FAO1 Operation frequency (write)
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(3) T1S sample program

In this sample program, the following devices/registers are assigned.

D0015:
RO0OO000:
RO001:
R0019:
ROO1A:

MAIN PROGRAM

[ 00004 MOV DOOOO][ 00010

[ 00007 MOV DO004][ 00000

[ 00004 MOV DOO10][ 00040

[ 00256 MOV DO012][ 00000

[D0015 <>

RO000
-1P1--[" (01PFA00C400)

RO001
-1P1--[" (01PFA0OC600)

RO000
-IN]=+[ " (01PFA00C000)

(01PFAOOE000)

R0002
-1 1-+[" (01PFA010000)

+[D0015 HTOA (01) D0024]-----————————————1 -

[1----[HODOO OR

D0016][D0015

D0026

Operation frequency (0 to 6000, 0.01 Hz increments)
Forward command (ON for start / OFF for stop)
Reverse command (ON for start / OFF for stop)
Status (forward: OFF / reverse: ON)

Status (stop: OFF / run: ON)

BLOCK 1

MOV DOOO1][ 00048 MOV DO0OO2][ 00000 MOV D0003]

MOV DO005] ~ === == m—m—mmm oo oo

MOV DOO11]-———————mmmmmmmm oo

MOV DO013][ 00000 MOV DO0L14]----—---—--—————-—

------------------------------------------ [MCR 1]
R0002
MOV DO0L16]=======———mm—mmmmmmmmm e ()--
ASC D0020]----- S 1

ASC D0020]----~-1 -

ASC D0020]----~-4 -

ASC D0020]----~-4 -

ASC D0020]----~-1

-> DO0026][ SET ROOOD][ 00020 MOV D0017]------

Initialize

Parameter setting for
XFER (send)

Parameter setting for
XFER (receive)

Change detect of
frequency
designation (D0015)

Send message
create
(Station 01)

Command (FAQOQ)

Following commands
are used
“C400": Forward
“C600": Reverse
“C000": Stop
“E000”": Reset

Operation frequency
(FAO1)

Converts hex data of
D0015 into ASCII

Adds trailing code
(HOD)
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Message for Status
ROOOD T.000 read
9|-1/1---1/1--[00060 TON TOOO]["(O1RFEOL) - ASC D0030]1----[1
Address FEO1 read
[1----[HODOO OR  DO034 -> DO034][ SET ROOOE][ 00030 MOV DO017]------ Adds trailing code
(HOD)
ROOOE ROOOD _
101-171---1 1---1"]-+[D0017 MOV DOOO1][ SET ROOOA]----=--=--=-—=-—-—m—m—m Message send timing
| create
_____________ +

11

12

13

14

15

16

17

ROODA
-] |-+[DO000 XFER D0004 -> DO002]--=-===mmmmmmmmmmmmommmmmmmmmmo o
+[D0005 = 00001]-|v]--[ RST ROOOA]-——-=-=—=—mmmmmmmmmmmmmmm

ROOOA
-171-+[D0002 XFER DO012 =-> DOOL0]-==—=—===—=—mmmmmmmmmmmmmmme o

S0051 RO009
+-]/7]--[D0014 <> 00000]-=========—= == mmmmmmmmm e ()--
RO009 ROOOD
-1 1=--1 I--[D0020 = DO040][D0022 = DO042][D0023 = DO043]----[]
[1----[D0024 = DO044]1[D0025 = DO045][ RST ROOOD][ RST RO003]------
RO009 ROOQE
-1 1=--1 I--[D0030 = DO040][D0032 = D0042][D0033 = DO0043]----[]
[1----[ RST ROOOE][D0044 ATOH (02) RWOO1][DO041 AND HFFOO -> D0039]
ROOOD ROOOF
-1 1-+[00300 TON TOO1][ RST ROOOD][ RST ROOOE][ RST ROOOA]----- +-( )--

ROOOE | ROOOE

=1 I=+-1 1--[D0039 = 29184]----=======———mmmooooooo oo +

ROOOF
-1 |--[ 00000 MOV D0015][ RST ROOOO]J[ RST RO001]----—---=-=--mmmmmmmmmmem
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2. Data linkage between T1S and three T1s

This is an example of data linkage between the T1S and the standard T1s.
In this example, T1S (M) works as communication master using the free ASCIlI mode. And
other T1s work as slaves using the CU111 (computer link function).

T1S (M)
(Free ASCII)

Cuiil Cuiill Cuiill
T1(S1) T1(S2) T1 (S3)
(Computer link) (Computer link) (Computer link)
Station 1 Station 2 Station 3

In this configuration, only T1S (M) requires the communication program. Other T1s, S1, S2
and S3, do not require any communication program.

In this sample program, the following data link assignment is used.

T1S (M) T1 (S1)
D0000 D0000
16 words
D0015 | | D0015
D0016 D0016
16 words T1(S2)
D0031 | — ™ | DO0031
D0032 D0000
16 words
D0047 - D0015
D0048 D0016
16 words T1(S3)
D0063 > D0031
D0064 D0000
16 words
D0079 - D0015
D0080 D0016
16 words
D0095 > D0031
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(1) Communication port setting

a) Mode setting of the T1S:
Set the mode by writing the following data into SW56.

T1S (M) ... Free ASCII mode (SW56 = 2)

b) Communication parameter setting:
Set all the T1S and T1 communication parameters as same. The following settings
are recommended.

Baudrate: 9600 bps
Data bits: 8 bits
Parity: Odd
Stop bit: 1 bit

Station number is needed for the slave T1s.

T1 (S1): Station number =1
T1 (S2): Station number = 2
T1 (S3): Station number =3

c) Resetting the T1S and T1s:
Execute the EEPROM write command. For the T1S, cycle power off and on again to
set the free ASCII mode.

(2) Communication protocol used in this sample program
In this sample program, the following computer link commands are used.

ST (status read)
DR (data read)
DW (data write)

(3) T1S sample program
In this sample program, the following devices/registers are assigned.

DO0000 - DO095:  Link data as shown on the previous page

ROO11: Link status for T1 (S1) ... ON when normal
R0012: Link status for T1 (S2) ... ON when normal
R0O013: Link status for T1 (S3) ... ON when normal

D3000 - D3255: Reserved area for message transmitting

D3400 - D3655: Reserved area for message receiving

D4000 - D4061: Internal work data

RO000 - ROOOF: Internal flags for sequence

R0020 - R0022: Internal flags

R1000 - R100F: Control flags for message transmitting/receiving
RW110 - RW118: Parameters for message transmitting/receiving
T255: Response time-out check
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T1S (M) Program:

=

N

w

»

)]

[¢]

Main program
-1 -+[ STI1Z (16)

[ 00001 MOV

[STIN RO000]-----A A

[STIN ROO0O1]------ !

[STIN R0002]----~ A

[STIN RO003]-----A A

[STIN RO004]----- :

ROO00] == == == === == — = e
DA000] === === == == m =

~17--[ SET SO58F]--——--—mmmmmmmmmmmmmmmmmmmmomo

+[RW100 <> 00000][ RST R1000]--======—m——mmmmmmmom o
Ly AT O [N— [STOT R0001]
[D4000 = 00001]-----4 +[ 12592 MOV D4001]-----—------
+[D0016 TMOV (0016)D4010]------

+[D4000 = 00002]-----1 -[ 12848 MOV D4001]-----=--—-mm
+[D0048 TMOV (0016)D4010]------

+[D4000 = 00003]----- [ 13104 MOV D4001]-----—==m-=~
+[D0080 TMOV (0016)D4010]------
52 [STOT R0002]
-|~-+[" (AOOST - ASC D3000]-=—=-=—-=—m—

[D4001 MOV D3001][ 03369 MOV D3003]--------=-=

[ SET R1000]--========mmmmmmmmmmmmmmmmme e

R1001
g [STOT R0003]
R1002
RO02 [ RST R0010]=——mmmmmmmcmomee [STOT ROO0A]
RQ020
[D3001 = D3401][D3002 = D3402]----------=-- CH--
RQO21
1[D3404 AND HFFOO -> D4004][D4004 = 128001-( )--
R0020 RO021
1RO30 RYOTL I SET R0010]=-—cmmmmommmmee [STOT R0004]
R0020
030 [ RST R0010]=——mmmmmommmemee [STOT ROOOA]
R0021
1RO972
[RW100 <> 00000][ RST R1000]-----—---=-—m—mmmmmmmmmee
H[RWIO0 = 00000]-----=-———=————mmmmmmme [STOT R0005]

Step sequence
initialize
Initial station No. =1

RS-485 port and
flags initialization

D4001 = station No.
in ASCI|

D4010 - D4025
= writing data (16 w)

ST (status read)

3369 = HOD29
- CR, H)H

Normal (R1001=0ON)

Communication error
(R1002=0N)

Sets R0010 if
communication is
normal and the PLC
is RUN

12800 = H3200
= (RUN)
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~

[STIN RO005]

[oe]

[STIN RO006]

©

[STIN R0O007]

10| [STIN R0008]

11| [STIN R0009]

12| [STIN ROO00A]

13| [STIN ROO0B]

RO022
1RY9F2, [p4a0o00

1[ +1 D4000][D4000 >

-~ |~ -+[" (AOODRD0O00,16) " ASC D3000]----—----——~-
[D4001 MOV D3001][ 00013 MOV D3007]---------———

[ SET R1000]-=-===mmmmmmmmmmm e e

+[D3001 = D3401][D3002 = D3402]----—-----———- C)=-

00001][D3403 ATOH (32) DO000]------

[D4000 = 00002][D3403 ATOH (32) D0032]------

[D4000 = 00003][D3403 ATOH (32) D0064]------

[ SET R0010]----- S [STOT RO007]

Rp932
Y7151 RST R0010]-----

-[RW100 <> 00000][ RST R1000]-----------——-----—————-
+[RW100 = 00000]------------===—=—---——- [STOT R0008]
-~ |~|-+[" (AOODWD016,16, * ASC D3000]------------
[D4001 MOV D3001]----—=-———mmmmmmm oo
[CALL N.000J-----—---——=————mmmmmmmmm oo
[ SET R1000J----——----—=—————mmmmmmmmo oo
R1001
M- [STOT RO009]
R1002
+=1 I--L RST RO010]------=----—=—m—mmm——— [STOT RO00A]
RQ023
+[D3401 = D3001][D3402 = 21587]------------- C)=-
RO023
H ? |——[ SET R0010]----- Fom oo [STOT RO00A]
e
+-[7T=-[ RST RO010]-----
-[RW100 <> 00000][ RST R1000]-----------——-----—————-
+[RW100 = 00000]-------=—----=——--———--—- [STOT ROOOB]
RO010
+[D4000 = 00001]-----4 - ? [--[ SET ROO11]------—---—-
?/|——[ RST RO011]------------
R?O
+[D4000 = 00002]-----1 +—] [--[ SET R0012]------------
?/|--[ RST R0012]---————-----
R?O
+[D4000 = 00003]-----1 +—] [--[ SET R0013]------------
?/|--[ RST RO013]------------

00003][ 00001 MOV D4000]------

e [STOT R0001]
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DR (data read)
16 words starting
from DO00O

13 = HOO0OD = CR

Converts from ASCII
to Hex and stores
them into the
corresponding block

DW (data write)
Write into 16 words
starting from D0016

Subroutine 0:
prepares writing data
from Hex to ASCII

21587 = H5453

- HTSH
Checking for normal
response

Set the status flug
RO11 for station 1
RO0O12 for station 2
RO013 for station 3

Increases the station
No.,1to 3
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Block 255
RW110][ 00000 MOV RW111]-—=--——————mmm oo

Main program
-|~|-+[ 00048 MoV

[ 00004 MOV RW112][ 03000 MOV RW113]----—--———=—m—mmmmmmmmmmmoo o

[ 00004 MOV RW114][ 03400 MOV RW115]--—--==—==—m—mmmmmmmmmmmmme =

[ 00256 MOV
R% ?O R10 8 RlO 9

RW116][ 00000 MOV RW117][ 00000 MOV RW118]-------—--—-

Z+[ RST S0051][RW112 XFER RW116 -> RW110]------——----

S0051
IS0 i [RW117 = 000001[ SET RL008]-----ommmmmmmmemmm

R1008
—|/?——[RW117 <> 00001]----- +[ SET R1009]------

0 8 RlO

1 RlO A

~+[ RST S0051][RW110 XFER RW116 -> RW114]-----—————--

S0051
097 e [rw117 = 00000][RW118 <> 00000][ SET R1001]

[RW117 <> 00000]----- +[ SET R100A]--——-----——-

R1009
1 ?-+[ SET RL002] === === == m oo e
R100A
RIopA

Rlo?Bl
R197°-1 00000 MOV RWL0OT == mm e

Main program

1|[END )

=

N

w

N

4]

[oe]

©

10

Subroutine
[ SUBR(OO0) ]-—————————— e

[ 00000 MOV I J[ 00000 MOV J  J-m-mmmmmmmmmmmmmmmmmmmmmommmmo

[D4010 HTOA (16) D4030]------mmmmmmmmmmmmmmmmm oo

[ FOR 00016]~m=mmmmmmmm e e e e e e e e e e e e e
I J I J J

[D4030 MOV D3007][D4031 MOV D3008][ 08236 MOV D3009]--------n-=-=-=--=

L1 +

LJ +

00002 -> 1 Jemmmm oo
00003 -> J  Jemmmmmmmm oo
123

J
[ 03369 MOV D3006]— === mmmmm = m oo

Communication
driver routine

Parameter setting

Message transmitting
routine

Message receiving
routine
Time-out = 1 sec.

R1001=ON
R1002=ON

Normal:
Error:

Subroutine O:
Prepares writing data
text

Converts from Hex to
ASCII

8236 = H202C
“” (comma)

3369 = HOD29

=CR, *)’

Communication Function 13 1
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