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Advanced Features
» High-Speed Processing
* High Performance Software

» Unique I/O Option Cards

» Built-in Computer Interface and Active Serial Port

* ASCIl Message Storage in Register & Program Memory
* MS Windows Programming Software
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PROSEC T 1 series
Micro Programmable Controllers

T1s are the micro programmable controllers in
Toshiba’s popular T-Series family. They are full-
fledged members of the T-Series family and all
programs written for a T1 will run on other T-Series
controllers. The T1s are palm-sized controllers with
CPU, I/O and power supply all in one small block.

The T1’s small size make it ideal for a variety of

applications including:

TAHIRA

» Packaging Machinery
* Punch Press Control
* Material Handling

» \Washing & Drying Control
* Pneumatic Control

» Conveyer Control

* Compliance Monitoring

* Many Others




Flexible I/0

The T1 Series consist of four modelg, T1-16, T1-28, T1-40 and T1-40S. All four are block style
controllers allowing for /0 to be economically matched to specific requirements.

The T1-16 and T1-28 are fixed YO non-expandable controllers. The T1-40 and T1-40S I/O,
however, can be expanded. The /O can be expandable three ways:

Option Cards

Toshiba used its advanced surface mount
technology to develop an extremely compact VO
option card. The /O option cards are approximately
1/2 the size of a credit card. The T1-40/T1-405 can
hald two I/O option cards inserted in the end of the
controller. The following option cards are currently
available.

* 16 points DC input

* 16 points DC output

= 8 DC in/8 DC out combo

* 1 channel Analog output

* 1 channel Analog cutput

* Field network TOSLINE-F10 remote

Expansion Rack

The T1-40/T1-405 can be connected to a two/four slot
expansion rack allowing it to utilize most T2 Series YO modules.
The following IYO modules are available for T1-40/T1-405.

= 16 points DC input = 16 points DC output

= 32 points DC input * 32 points DC output

* 64 points DC input s B4 points DG output

= 16 points AC input = 12 points AC output

= § points relay output * 12 points relay output

= 4 channels analog input = 2 channels analog output
.'.\ = 1 channel pulse input s 1 axis position control

% ® Communication interface

./: Expansion Unit

A

A block type expansion unit is also available.

Each expansion unit has 32 1/O peints (18 inputs and
16 outputs). The T1-40/T1-40S can be connected to
either one expansion rack or ane expansion unit.




T1 Series Line-up

The T1 Series consists of two CPU versions, T1 and T1S. The T1S is called the Super T1, it is an
enhanced version of the standard T1. Each version consists of different models, see following chart.
There are a total of 12 different types of T1 Series controllers.

T1 Series Line-up

Saries
T1 Series

Version

Model

T

Type (Power supply & 1/O)

T1-16 ———— T1-MDR16

—— T1-MAR16

s T 1= 20 e

— T1-40 —

TS

T1 vs. T1S Comparison

T1-408 —

—— T1-MDR16D

e T1-MDR28
e T1-MAR28
— T1-MDR28D

e T1-MDR40
— T1-MAR40
— T1-MDR40D

— T1-MDR405
—— T1-MAR40S

— T1-MAR405D

(AC PS, DC In / Relay Out)
(AC PS, AC In/ Relay Out)
(DC P3, OC In / Relay Out)

(AC PS, DC In / Relay Out)
(AC PS, AC In/ Relay Out)
(DC PS, DC In / Relay Out)

(AC PS, DC In / Relay Out)
{AC P3, AC In/ Relay Out)
(DC PS, DC In / Relay Out)

[AC PS, DG in / Relay Out)
(AC PS, AC In/ Relay Out)
(DG PS, DC In / Relay Out)

T1

T1S

2 k steps of program memary,
Standard functions

8 k steps of program memary (4 k mode or 8 k mode),

All the functions of the T1 plus built-in Clock/calendar, buili-in RS-485 communication port, an-ling
programming function {4 k mode only), on-line EEPROM write function, expanded data memaory,
and expanded instruction set.

T1-16 (/O non-expandable)

TOSHIEA

Type Dascription
T1-MDR16  Power supply:  100— 240 Vac
(TDR116%6S) Input: 8 paints, dry contact S
Output; 6 points, relay and
2 points, transistor
T1-MAR16 Power supply.  100— 240 Vac
(TAR1166S) Input: B points, 100—120 Vac
Outpurt: B pnints_,-reie.nr- and
_ 2 points, tnac
Ti-MDR16D Power supply: 24 Vde
(TDR116*3S)  Input: 8 paints, 24 Vde
Output: 6 points, relay and

2 points, transistor




T1-28 (/O non-expandable)

TOSHIBA

Type

Description

T1-MDR23

T1-MAR28

(TDR128%6S) Input:
Qutput:

(TAR128"6S) Input:
Qutput:

T1-MDR2BD  Power supply:

(TDR128*35) 'Eﬁ_pul:
Output:

Power supply:

100— 240 Vac
14 points, 24 Vdc

12 points, relay and
2 points, transistor

Power supply:  100— 240 Vac

14 points, 100—120 Vac

12 1:u::|in’cs."rt.51la::.r and
2 points, triac

24 Ve

14 points, 24 Vdc

12 poirts, relay and
2 points, transistor

T1-40 (I/O expandable)

R EY

FEREREE

T1-408 (I/O expandable)

(TDR140*3S) Input:

Type Description
T1-MDR40  Powersupply:  100— 240 Vac
(TDR140%6S) Imput: 24points, 24Vde
Cutput; 14 points, relay and
2 points, transistor
T1-MAR40  Powersupply: 100— 240 Vac
(TAR140"65) Input: 24 points, 100—120 Vac
Output: 14 points, relay and
2 points, triac
'T1-MDR40D  Power supply, 24 Vde

24 points, 24 Vo

Output:

14 points, relay and
2 points, transistor

Type Description

T1-MDR40S  Power supply:

(TDR14036S) Input:
Cutpaut:

T1-MAR40S  Power supply:

100— 240 Vac
24 points, 24 Vdo

14 points, relay and
2 points, transistor

100— 240 Vac

(TAR140S6S) Input:
Okt

T1-MDR40SD Fower supply:

24 points, 100—120 Vac
14 points, relay and

2 points, triac

24 vdc

(TDR140S38) Input:

24 paoints, 24 Vdo

Qutput:

14 points, ralay and
2 points, transistor




T1/T1S Common Features

T-Series Compatible

The HP911A Handy Programmer and the T-PDS (T-Series Program Development System) software
program the entire family of T-Series programmable controllers. Programs written for the T1/T15 are
upward compatible to other T-Series controllers.

High-Performance Software

The T1 offers 17 basic ladder instructions and 76 insertable function instructions. The T15 offers 21
basic ladder instructions and 99 insertable function instructions.

Subroutines, Interrupt functions, Indirect addressing, For/Mext loops, Increment/Decrement, Pre-
derivative real PID, etc. are standard on the T1/T15. These functions allow the T1/T13 to be applied to
the most demanding control applications.

High-Speed Processing

Sophisticated machine control applications require high speed data manipulation. The T1/T15 is
designed to meet these requirements. High-speed data processing is the T1/T15's key feature.

= 1.4 ps per Contact e 2.3 us per Coil * 4.2 ys per Transfer

» 5.5 us per Addition » 8.8 ps per Multiplication » 5.0 ys per Comparison

The T1/T18 also supports the immediate interrupt function (DC input types only). This allows inputs to
be recognized and outputs tumed ON/OFF independent of the program scan.

Built-in Computer Interface

The T1/T15's RS-232C programmer port can accept computer read/write commands. This results in
easy connection to higher level computers, operator interface units, etc. By using the multi-drop
adapter (CU111), up to 32 T1/T1Ss can be connected to a master computer. The T1/T15 has the same
communications protocol as other members in the T-Serias family.

Opersior inkeriwos Master Computer  goote programming/monitoring via
- rmodem (radic/phone) is possible.
‘J (Ver 1.20 or later for standard T1's)
RS-232C IFIS-435 (1 km max.)

| Max. 32 T1s




ASCIl Message Storage in Register & Program Memory

T1/T1S can store ASCIl messages in either program memory, register memory, or both. There are over
1,000 data registers on the standard T1 and over 4,000 data registers on the T158 that can be used for
ASCIl message storage. This makes T1s ideal for use with the low-cost operator interface stations that
require massages to be stored in the PLC.

High-Speed Counter Input

The T1/T15 has two high-speed counter inputs (DG input types anly). These 5 kHz countars can be
used independently {of each other and of CPU scan) for discrete parts count in applications requiring
high-speed compare, reset, and strobe. The counters can also be used together as a quadrature
counter.

Pulse Encoder Phasa A

Fhase B — L 5 kHz max. for each phase

Beth rising and falling edge of each phase are countad,
20 k counts per second max,

Analog Register Adjustment

Each T1/T1S has two terminals {which can be adjusted with a screwdriver) that vary the valueg in two
separate registers. These registers can be used as presets for timers and counters, maximum,
minimum, or equal values for comparisons, add or subtract adjustments, etc.

Pulse/PWM Output

An output from the T1/T18 can generate a variable frequency output (5 kHz max.). The output can also
be driven so that it switches OM and OFF at varying duty cycles. This output can be used to drive a
stepper motor or to simulate an analog output (DG input types only).

Stepper Motor Driver
CWPulse _nnn____ ]
CCW Pulse ——nnn-

Stepper Motor

Output pulse rate; 50 Hz to 5 kHz [

Password Protection

The T1/T15 can be programmed with no password, or with one of three selectable protection levels.
This is a serious password utility. There is no way for anvone to recover, modify or view a fully
protected program.



T1S Features

Large Program Memory

Tired of loading a micro PLC with different programs or different recipes for each different part or
different process? The T18 has 8 k steps of program memory & 4 k words of data memaory.
Several programs and recipes can be easily loaded into a T15. Then, simply select the program or
recipe to be executed.

On-line Program Changes

In the 4 k memory mode, it is possible to make program changes and write to the internal EEPROM
while the T135 is executing the user application program, This feature is very important in process
control applications where it is not always possible to stop the process just to add an additional
interlock or permissive.

Real-time Clock/Calendar

The T1S has a real-time clock/calendar for year, month, day, day of the week, hour, minute, and
second. It can be used for performing scheduled operations {each Sunday at 6 pmj, time and date
stamping event occurrences, etc. The real-time clock/calendar is backed up by built-in capacitor.
The back-up period is more than 7 days (25°C).

Built-in RS-485 Communication Port

The T1S has a built-in RS-485 multi-purpose communication port. This port can operate in one of
three (3) different modes.

Computer link mode

T-series computer link protocol can be used in this mode. A maximum of 32 T1Ss can be connected
to a master computer, operatar interface station, or other higher level controller. In this mode, the
computer can read and write to all the registers in the T18. The T-series PLC programming software
(T-PDS) can also be used in this configuration to program each of the T15's.

MMaster Computer

T Max. 32 T15s




Built-in RS-485 Communication Port (cont'd)

Free ASCIl mode

In this mode, user defined ASCIl messages can be transmitted and received. A terminal, printer, bar-
code reader, or other serial ASCIl device can be directly connected to the T15. This mode allows the
T18 to communicate with other PLCs (T1, T2E, T2N, etc.), Inverters (WVF-37/A5, G3), motor protection
relays (S2E21), and other devices with a simple ASCII read/write protocol.

TS
e e
T1 RS8-485 2-wire system is also possible.
RS-485 (1 km max.)
Bar-code reader T M
Pﬁntar-‘ E’tc- | oy | — .
T1 n
Inverter VF-ST

Mator Protection Relay
S2E21

Data link mode

In this mode, two (2) PLCs (any combination of T15, T2E or T2M) can be directly linked together. This
direct link is inexpensive, easily configurad and require no special programming. Data registers DODOO
to DOD31 are used for the data transfer,

Tis
_':"‘ RS-485 (1 krm max.)
| S T ]
Station No.1 Station No.2
DO000 DO0Oo
: - :
D0015 DOoS
Do016 DOOHE
: - i
D003 Dooad
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1/0 Expansion

These option cards are extremely compact I/O expansion cards. They are approximately 1/2 the size of
a credit card. The T1-40/T1-40S can hold two option cards inserted in the end of the controller. By
using the option cards, the T1-40/T1-40S can expand its I/O without increasing panel mounting space.
The following eight types of option cards are available.

Type Description
D16 16 points, 24 Vdc input, 5 mA (Note)
DO116 16 paints, 2_4_'&"!_‘_1: output, 100 ma Mote)

DD116 8 points, 24 Vdc input, 5 mA
B points, 24 Vdc n_utput. 100 mA, {Mote)

AD121 1 channel analog input, 0 to 5 V/0 to 20 mA,
12-hit resalution, internal-extarnal isolation

AD131 1 channel analog input, -10to 10V,
12-hit resolution, internal-external isolja_t_iﬂ
DA121 1 channel analog output, 0 to 20 mA,

12-bit resclution, internal-external isolation

DA131 1 channel analog output, -10 to 10V,
12-hit rasr::lutm-n internal-external isclation

FR112 TOSLINE-F10 remote station,
1 word input + 1 word ou_tput

*;J"'IJ:‘JL*
i]q#"‘“-ia

hote: Cable side consestor i net includad with the 01, 0O, or DD card.
I ix separately aveilable. (PT155 ar PT16F)

Using Analog I/O Cards:
The T1-40/T1-405's PID function and analog |/0 option cards enable the T1-40/T1-40S to be applied
to process control applications.

Glnsed Lnop Control
e MY TR g
T1-40/T1-408 | —= | Process
{w/ AD card i [l = — T
and DA card) e T q i
FID operation
By Sensor |~==—|"

Using the TOSLINE-F10 Remote Station:
The TOSLINE-F10 is a high-speed field level network. In a TOSLINE-F10 network, the
T1-40/T1-405 work as an intelligent remote stations.

T2E (master) Mote: When WF-AS |3 connected, at least one Aemate input block
with a lower station address must be connected.

TOSLINE-F10 (twisted-pair}

nnﬁnnﬁ

T1-40 T1-408 Remote /O Remote VO
(w/ FR112)  {w/ FR112) (remate)

Inverter VF-A5



Expansion Racks (for mounting T2 I/O modules)

A 2 or 4 slot expansion rack can be connected to the T1-40/T1-40S. By connecting the expansion rack,
T2 series VO modules can be used with the T1-40/T1-408. Internal 5 Vde power is supplied from the
T1-40/T1-405.

Type Description
BU152 2 modules, with 0.15 m cable
BU154 4 modules, with 0.15 m cable
Available T2 series I/0 modules:
Type Mame Specifications
_DIB1 DCinput 16 points, 12—24 Vdc/ac input, 8 mA it
_Disz 32 points, 24 Vdc input, 5 mA (connector type)
_Di23s : B4 points, 24 Vdc input, 4 mA {connecter typs)
IN5S1  AC input 16 points, 100—120 Vac input, 7 mA
IN&1 ey 16 points, 200—240 Vac input, § mA
RO8&1 Relay output 12 points, 240 Yac/24 Vdc output, 2 Afpoint (max.)
ROG62 8 points (isolated), 240 Vac/24 Vde output, 2 A/point (max.}
Do21 Transistor cutput 16 points, 5—24 Vdc output (current sink), 1 A/point (max.)
~DoO32 32 points, 5—24 Vde output (current sink), 0.1 A/point (max.)
_Do235 64 points, 5—24 Vdc output {current sink), 0.1 A/point {max.)
DO233P 16 points, 24 Vde output (current source), 1 A/point {max.)
AC61  Triac output 12 points, 100—240 Vac output, 0.5 A/point (max.} Sijess
Al21 Analog input "4 channels, 4 to 20 mA/1 to 5 V input, B-bit resolution
Al 4 channels, 0 to 10 V input, 8-bit resolution
Al22 4 channels, 4 to 20 mA/ to 5V input, 12-bit resolution 5
Alz2 4 channels, -10 to 10 V input, 12-bit resolution E
AO3 Analog output 2 channels, 4 1o 20 mA/1 to 5 V/0 to 10 V output, &-bit resolution
AD22 2 channels, 4 to 20 mA/1 to 5 V output, 12-bit resolution
AD32 2 channels, -10 to 10V cutput, 12-bit resolution
PI21  Pulseinput 1 channel plus input, 5/12 V, 100 kpps (max.)
MC11 Position control 1 axis position control (pulse output), 5—24 Vde, 200 kpps (max.)

"CF211  Communication UF 1 port of RS-232C, free ASCII format, 300 to 18200 bps, 320 bytes {max.)

Expansion Units

A 32 point expansion unit can be connected to the T1-40/T1-40S. A 0.5 m cable is included with the
expansion unit. Internal 5 Vdc power is supplied from the T1-40/T1-40S, 24 Vdc power for the output
relay coils is required from an external source (such as the controller).

Type Description
T1-EDR32 16 points, 24 Vdc input, 7 mA
16 points, relay output, 2 Afpoint {max.)
T1-EAR32 16 points, 100—120 Vac input, 7 mA
16 points, relay output, 2 Afpaint {max.)

AARTERENTLE
2

1
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Programming Tools

The T-Series Program Development System (T-PDS) is a software program that runs on any Toshiba's
Notebook computer or other IBM-PC compatible personal computer. The T-PDS software supports
on-linefoff-line programming, debugging and program documentation for all T-Series programmable
controllers; T1/T18, T2/T2E/T2N and T3/T3H.

The T-PDS software has:

* A full-feature program edit that includes cut & paste,
search & replace, insert, delete, ete.
* Group programming and block merge.
* On-line programming & EEPROM write. (T15)
= Load, save and compare programs between disk file and CPU.
* Monitor power-flow status of on-line ladder program
and display of register values.
* Sampling trace screen for checking event time sequences.
*» Disable inputs and force coeils ON or OFF from keyboard.
* Document programs with commentary.
* Print map options such as register values, register/device
usage, full cross-reference, etc.
* Built-in Modem initialize and Dial-up.

T Y e e Ty e | - |
Ll fd8 Yum Leewn 555 Inba Deen fede Do

8 20 ) e i i [ A

) ey . |1 <]
Irelws| Wew | RN LJIE | SMIFE Gaspe |Frgotl Yo | BEWPR) RsiO )

Prww s [, HE R | — |{3'¢'}12:-b-'ﬂ-ﬁ oir
Ll L]

II-E-H LT ———————1 ] .
Brs Y
f—{naien FeH Ta3a} T;.I_
n e e st o =
i [ —
L] mazsa ELEL 75N
4 -l i =| I—Ll—l—( —
RE3Ea
R

Program edit screen

[—— PR [Ty w— T
[E T R Bovoi | mewss | 0 ga |
FiC:ea MR mealfar TR b drlp, prews 11

amplin
Mot Sampling trace screen

Far ihe T15, the fallowing T-FOS versions are reguired.
= T-PDE Mindows) ... Ver 1.2 or later
= T-PDE (MS-D0S) ... Ver 2.1 or later



Handy Programmer (HP911A)

Mote;
Sarne T15 functicns are limited with using the HPS11A.

The HP911A is 2 hand-held graphic programmer. lts
portability makes it ideal for maintenance use at remote
locations. The HP911A has all the features of a full size
programming terminal. (2 m cable for T1 is included)
* Ladder logic programming of T-Series programmable
controllers T1/T15, T2A/T2ET2N and T3.
* Built-in EEPROM allows program copy between
T-Series controllers.
* Two display modes,
- Mormal: & lines and 12 columns
- Zoom: Full device description
» Data monitor for /O and internal registers.
* On-line programming & EEPROM write. (T13)
* On-line data set & I/O force.
= Backlit LCD display for better operation in dim light.

Program Storage Module (RM102)

The RM102 is an external memory device, which can
store a T1/T15 program. By using the BM102, program
transfer from a master T1/T1S can be easily done without
the need for a computer or hand held programmer. Two-
button operation makes program loading/saving
accessible to anyone. However, if a password is used in
the T1/T15, the password in the BM102 must match
before a program load is executed.

The CU111 is an RS-232G/RS-485 converter dedicated
to the T1 Series. By using the CU111, up to 32 T1/T1Ss
can be connected to a master computer or higher level

controller via an R5-485 link. The master computer can
run a SCADA, MMI or DDE Server program. The T-PDS
programming software can also be used through the RS-
485 link to program or monitor each individual T1/T1S.
(T1 version 1.20 or later is required for connecting the
T-PDS programming software)

13
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Instruction Set

Basic Instructions

Function Instructions

FUN Available
No. Symbol | MName TS
1 | NO contact F U
1.1 NG contact v
| g ||
fib | et &
{ H | Gol v | ¥
X H | ppossony o [ ¥ | Y
[1] Inverter ERET
—(1H | invert cai v |
1P| | Positive pulse contact ¥
4Nl | Negative pulse contact v
~(PH | Posiive pulse col i
(N} | MNegative pulse cail v
MCS Master controlset | ¢ | v
MGR | Master control reset o ey
Jcs Jump contral set A
JCR Jump controd reset O
TON | ONdeaytimer v | v
TOF | OFF dalay timer w | ab
55 Slngle—sﬁnt'ﬁrﬁé'r_ — e %
CNT | Gounter v v
END | End ¥ |V

Available
';"f Symbol | Mame =
18 | MOV | Datatransfer v | A
19 | pmov E:‘;:,';Wd el & | o
20 | MOT | Inverttransfer ¢ | o
22 | XCHG | Exchange v | v
24 | TINZ | Tableinitialize v
25 | TMOV | Table blogk transfer v
26 THOT | Table invert transfer v

i Addition ¢ | Al
28 | - Subtraction V|
20 | » Multiplication V| v
30 | / | Division BT
31 | D+ Diouble-word addition v |
32 | D Double-word subtraction | « | v
'35 | +C | Addition with camy A
as | -¢ Subiraction with carry " W
39 | ue Unsigned multiplication | | v
40 | U | Unsigned division |
4 o ggﬁllg:-fegngla division i B
43 | + Increment | Y
45 | =1 Decrement i v
48 | AND | AND V| v
50 | OR OR v | v
52 | EOR | Exclusive OR ¥ | ¥
56 | MAVE | Moving average v
"Bl | DFL | Digital filter v
B2 | HTOA | HEXto ASCI conversion o
63 | ATOH | ASCIlto HEX conversion il
| 84 | TEST | Bittest v | v
B8 | SHR1 | 1 bit shift ight 0 [
69 | SHL1 | 1bitshiftleft [
70 | SHRn | nbits shift right & [
71 | SHLn | n bits shift left & [
74| | Shi-ﬁ'regl'ster A Y
75 | DSR | Bi-directionsl shift register| v | v
78 | RTR1 | 1 bit rotate right Vv
79 | RTL1 | 1bitrotatelst | v | v
B0 | RTRn | nbits rotate right P [
81 | RTLn | n bits rotate left v | v
80 | MPX | Multiplexer v [ v
a1 DPX Damultiplexer ¥ |




Available Available
T;.l Symbol | Name e T;T Symbol | Name T
98 | = Greater than v 146 | STOT | Step seguence cutput i B
97 | >= | Greaterthan or equal K 147 | FF | Flipflop V|
9 | = Ecual A 149 | UD | Up/ down counter V|V
99 | == Mot equal il A 154 | CLND | Calendarset ¥
100 | « | Lessthan o 185 | CLDS | Calendar operation v
101 | <= Lessthanorequal | ¥ | V 156 | PID3 | Pro-derivativereal PID | v | V

word 160 | UL Upper limit v
e Er?a?;ﬁmn R 181 | LL | Lowerlimt v
. 162 | MAX Maximum value v
] Dk gr?ﬂ?éﬁ twh;:dnr equal i 4 163 | MIN | Minimum value v
104 | D= Double-word equal v | ¥ 164 | AVE | Average value v
105 | De> | Double-wordnotequal | ¥ | ¥ 165 | FG | Function generator v | v
106 | De Double-word lessthan | ¥ | Vv 180 | ABS | Absolute value ¥ | ¥
SR e Filileior e ter 182 | NEG | Two's complement o
for | B | i v | v : ~ 2o
| it 183 | DNEG Couble-word twa's / v
108 | U> Unsigned greater than ¥ complement
E Use | Unsigned greater than F 185 | 7SEG | 7-segmentcecode | v | ¥
*= | orequal 186 | ASC | ASCI conversion i |V
110 | U= Unsigned equal v 188 | BIN | Binary conversion Akl
111 | Us> | Unsigned not equal v 180 | BCD | BCD conversion v | ¥
112 | U< Unsigned less than v 235 | 10 Direct input/output | ]
5| Unsigned less than ¥ 236 | XFER | Expanded data transfer Vol
= | orequal 237 | READ | Specialmoduldataread | ¥ | V
114 | SET | Device/register sel ¥ | 238 | WRITE | Special moduledatawrite | v | ¥
115 | RST | Device/register resst v |V
118 | sETC | Sat camy g |l
119 | RSTC | Resetcary v | v
120 | ENC Encode R
121 | DEC | Decode v | v
122 | BC | Bitcount v
128 | CALL | Subroutine cal ¥ |
129 | RET 'Su'bmuline_rétm___ Y | % |
132 | FOR | FOR-NEXTloop(FOR) | Vv | V
133 | NEXT | FOR-NEXTloop(NEXT) | ¥ | V
137 | SUBR | Subroutine entry [
140 | mEI Enable interrupt ¥ |
141 | o Disatls interrupt I
142 | IRET | Interrupt retum i (I
143 | WDT | Watchdog timer reset "
144 | smz | pRoeeeee JE;
145 | STIN | Step sequence input "BE.




Specifications

Model - T1-16 | Ti-28 | T1-40 | T1-408
Control mathnd Stored program, cyclic scan system
Scan s_y:stém Floating scan or constant scan (10—200 ms, 10 ms units)
o upd;t& ; Batch 14O refresh (direct ¥O instruction availabla)
Frogram memory RAM [capacitor back- upjl and EEPROM {na back-up battery required)
| RAM mamory hac:k-up & hours 25°C) 168 hours (25°C)
Program capacity 2 k steps B ksteps
R Rt e et | (4 kor8 k modsa)
Programming language Ladder diagram with function block
Instructions Basic lzdder ingtructions: 17 Basic: 21
: Function block instructions: 76 s : Function : 99
Execution speed 1.4 psfeontact, 2.3 psfcoil, 4.2 ps/16-bit transfer, 6.5 pa/18-bit addition
Program types 1 main program
1 sub-program (initial program)
1 timer intermupt jintervel: 5 to 1000 ms, 5 s units)
4 YO mterrupt (high-speed counter and mtan‘unt input)
16 subroutines (nesting not available) 256 =ubroutines
1R - {up to 3 nesting)
VO capacity 16 pointg 28 points 40 paints (24 inM1E out),
e (Bin/a uut}_ S3iot (14 inf14 out) | expandable up to Bﬂﬂ_pﬂinls
Input DC input type | Dy contact (AC PS) 24 Vde, T ma (eurrent sink or source)
specification 24 Ve, TmA(DCPS) | Dry contact input s alse available by using 24 Vdc service power
{eurrent sink or
SOurce)
e I ACinput type | 100—120 Vag, 7 mA B
Cutput DC input type | Reday: 240 Vac/24 Vdc, max, 2 Adpoint
specificaticn Transistor (2 points): 24 Vdc, max. 0.5 A/point
AC input type Reday: 240 Vac/24 Vdo, max. 2 Afpoint
B et (170 Triac (2 points); 100—240 Vac, max. 1 Afpoint
/O terminal block Fixed | Removatle
Lizer data Amillan.-' ralay | 1024 points/B4 words [RFEW) A0EE points /
256 words [RIRW)
Special ralay 1024 points/Bd words tS{Sﬂ__ Toais
Timer G4 paints (T./T), 32 & 0.01 g, 32&@ 013 256 points (T.JT)
&4 @ 0.01 5,
192@01s
| Counter B4 paints (C.4C) 258 points {GJCl
Data register | 1024 words (D) 4096 words (D)
Index register | & words (1, J, K)
Real-time clack/calendar No | Ves, (x30 s/merth)
Special KO functions High spead cournter (2 slngle or 1 quadraturs) or Interrupt input (2 points),

Adjustable analog register (2 points),
Fulze output (CW+COW or pulse+dl'ect|un] or PYWM uulput

Gommunications interface 1 port of R5-232C (programmer pmj ngrammer o Dﬂmpul&r link

1 port of RS-485

-Prograrmmar,

o -Computer link,

=Ciata link,

-Frea ASGII

...... = | TOSLINE-F10 remote {hy umlnn na:d]

Debug &'.rppclrt function Sampilng trace (8 devices - 256 times or 1 reglster 128 tlrnas] S&mplmg trace

(B device and

3 reglster - 256 limas)

e Or-line programrming
Or-line EEPROM

aa writa




General Specifications

Model T1-16 | T1-28 | T1-40 | T1-405
Power supply voltage 100 to 240 Vac (+10%, —15%), S0/60Hz / 24 Vo (+20%, -15%) _
Power consumption 30 VA or less (AC) / 12 W or less (DC) 3B VA or less (AC)/ | 45 VA or less (AC) /

Withstand voltage
Ambient temperature

Retentive power interuption

Ambient humidity
Moige immunity
Vibration immunity

Shock immunity
Standard

i L 18W or less (DC) | 18 W or less (DC)
10 ms or less

1500 Vac—1 minute (batweean power terminals and ground terminal)

0 to 55 °C (cperation), =20 to 75 "C (storage)

20 to 90% AH, no condensation

1000 W p-po't ps, 89/338/EEC (EMC directive)

16,7 Hz—3 mm p-p (3 mutually perpendicular axis)

28 ﬁ'l.l's.? {10 ), (3 shocks per axis, on 3 mutually perpendicular axis)

ULfe-UL, CE

External Dimensions

Ti-16

T1-28/T1-40/T1-408, Expansion Unit

746 |
Expansion Rack
Terminal block type Conneactor type
BU152 BU154 /O used /0 used
e
L 10Es
L 115
L]
: Program Sto Module /
Connector for Option Card og rape
Multi-drop Adapter
i, RTINS ORI [T e P DI 1
) ol ) D i :
e |
M |
I 2
i o ¥ i [=iE = |
Ao s ions o .
[ I
PR - R
Option card | A ] - - A,
D1 16/D0116/007 16 | 55
AT 21 /A3 DATELTA T | 16
FR112 [ 1
Unitz mm

17
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Ordering Information

Itermn Description Type coda Part number Item Description Type coda Part number
T1-18 DC input | T1-MDR1G TOR1EES T2 IfO 16 pls 24 Vdo input | DI | EX1CrpDE1
ACPS | i module [
A input | T1-MARTE TART16*85 32 pis 24 Vs input | D132 E EX10°MDI32
DCPS | DCinput | TI-MDR16D | TDR1E'3S B4 pis 24 Vde input ! 235 TOI235"S
T1-28 DCinput | T1-MOAZE TDR1ZEES 16 pis 120 Vag input| IN51 EX10"MING1
ACP3 1—
AGinput | T1-MARZ8 TAR125°85 16 pis 240 Vac input | ING1 I EX10°MIMNG1
DGPS | DCinput | T1-MDR28D | TDR1283S 12 pts relay output | AOG1 | EX10°MAOS1
T1-40 DG input | T1-MDR40 TDR140'ES @ pte relay output | AOE2 ' EX10"MADG2
ACPS | i . {
| &G input | T1-MAR4D TAR140°65 16 pis 24 Vde :
331 EX10°MDO31
DCPS | DCinput | T1-MOR4A0D | TDR14D'3S output
T1-408 DCinput | T1-MDA40S | TDR140868 32 pts 24 Vde
A PS5 = —— - = 32 EX10"MOOEE
AC input | T1-MAR40S | TAR140868 output
DCPS | DCinput | TI-MOR40SD | TDR14053S B4 pts 24 Vde
e DO235 TOOZ235*S
Option 16 pts DC nput D1 TOI1e'BS autput
card
16 pts DG output 0116 TOO116°BS 16 pts 24 Vidc
- : i D233P TDO2E3FS
8in/8outcombo | DD11E TDD118°BS QLMD feuamerd seurce)
1 ch an input, 12 pts 100—240 Vac
B e ADN21 TAC121°BS pt ACET L EX10MACET
0—5 W0—20 mA oulput
1l arialog kg, 4 ch Analog | B-bit | A | EX10*MAIZ1
B0 e A3 TAD131°BS L — ——
10V i A | EX10MAIZ
1 ch analog output, 12-pit | A22 | EX10°MAI22
Hop ouip DA121 TOATZ1BS 1
0—20 méa Alg2 EX10°MAIZ2
1 ch analog output, 2chAnalog | B-bit | AC3H EX10"WA031
DA131 TDAT3*BS R
=10V g 12-bit | AD22 EX10°MAOZ2
TOSLIME-F10 remote| FR112 TFR112°B3 ACE2 EX10 MAE2
Expansion | 2 slofs 015 menne | BL1S2 TBU1 5245 1 ch pulge input P21 EX10*MPI21
ratck ] =
4 51013 wr 015 meatle | BLT1S4 TBU154"S Position control ME1 EX10 KRG
Expansion | O input type T1-ECA32 TOR132E™S Communication UF | CF211 TCF211*5
unit = SrET e ke
AC input typa T1-EAR3Z TAR13ZE'S Cableand | T-FDScable (Sm) | GJ105 TCH05CS
S others
Paripheral | T-PDS (MS3-DOS! T-PDS TMKIZANSS b
ph | ) RE-232C connector | DT
T-PDS (Windows) | T-PDSWin | TMW33E1SS el
O ption card connector |
Handy pragrammer ot G PT155 TRTI55AS
HFI11A THPET1A'S fcitaring byps
fe 2 m camla for TT) 1
. el | FT15F TPFTISFAS
Pragram storage |
: 9% | Aoz TRM102*S e cae
module
Empty slot cover A
= EX10°AEP
Multi-drop adapter | CUH TCUT11S ffior exparsian meky i




Quality

Quality is a religion at Teshiba. Quality starts at the very basic level, the IC {integrated circuit), and
proceeds though design development, assembly, and testing of many different consumer

and industrial products.
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A Safety Precaution

This product is intended to be used for the control of industrial
machines and processes.

Misuse of this product can result in property damage or human injury.
Read related manuals carefully betore using this product.

PROSES and TOSLINE are registared iracemarks of TOSHIBA Corporation.
|BM is & registered trademark of Intemational Business Machines Corporatian.
MS-DOE and Windows are registerad trademarks of Microsolt Corporation.

For further infarmation, please contact your nearast Toshiba Aspresantathe or
Intarmationsl Operations-Producer Goods.

The data given in this brochure are subject to change without notlce.

In Touch with Tomorrow Toshiba Intsmational  Toshiba International  Toshiba Intemational

Corporation GCorporation [Europa) Ltd.  Corporation Py, Lbd,
Industrial Divisian Mickleses LILE. Sydrey Ausirsia
Fouston ULS.A, Tel.: O181-756-6000 Tel.: 02-0788-6600

TOSHIBA CORPDRATION
Indusirial Equipment Department

1-1, Shibaura 1-cheme, Minato-ku,

Takyo 105-8001, Japan

Tel,: (0934574900 Fax.: (03)5444-9268

SR-2(K5) 6526

Tel.: 713-466-0277 Fax: 0781-B48-4508 Fawx.: 02-9880-7542
Feee: 713-488-0773

Toshibs Asia Pacific  Toshiba do

Pte., Lid. Brasi, S.A.
Singapore 280 Pauio Brasl

Tal.: 324-1048 Tal,: ¢11-TEES-T7199
Fax,: 304-5086 Fax.: 011-7682-7163
Bargkok Otfice (Thaikznd)

Tl D2-235 B0 02003
Fax.: 02-237-4662
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