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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:

TOAHIEA

» Packaging Machinery

* Punch Press Control

* Material Handling
 Washing & Drying Control
* Pneumatic Control

» Conveyer Control
* Compliance Monitoring

* Many Others



Flexible 1/0

The T1 Series consist of four models, T1-16, T1-28, T1-40 and T1-405. All four are block style
controllers allowing for I/0 to be economically matched to specific requirements.

The T1-16 and T1-28 are fixed IO non-expandable controllers. The T1-40 and T1-408 I/O,
however, can be expanded. The /0 can be expandable threa ways:

Option Cards

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

* 16 points DC input

* 18 points DC output

* 8 DG in/8 DC out combo

* 1 channel Analog cutput

* 1 channel Analog output

* Field network TOSLINE-F10 remaote

Expansion Rack

The T1-40/T1-40S can be connected to a two/four slot
expansion rack allowing it to utilize most T2 Series YO modules.
The following /0 modules are available for T1-40/T1-405.

& 18 points DC input = 16 points OC output

= 32 points DC input * 32 points DC output

» 64 points DC input = 84 points DC 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 * 1 axis position control

* Communication interface

Expansion Unit

A block type expansion unit is also available,

Each expansion unit has 32 YO peints (18 inputs and
16 outputs). The T1-40/T1-405 can be connected to
either one expansion rack or one expansion unit.




T1 Series Line-up

The T1 Series consists of two CPU versions, T1 and T15. The T15 is called the Super T1, it is an
enhanced version of the standard T1. Each versicn consists of different models, see following chart.
There are a total of 12 different types of T1 Series controllers.

T1 Series Line-up

Series Version Model Typa (Power supply & 110)
T1 Series m™ T1-16 ——— T1-MDR16 (AC PS, DC In / Relay Out)
s T1-MAR16 (AC PS, AC In/ Relay Out)
— T1-MDR16D (DC P3, DC In/ Relay Out)
—— T1-28 ———— T1-MDR28 {AC PS, DC In/ Relay Out)
— T1-MAR28 (AC PS, AC In/ Relay Qut)
— T1-MDR28D (DC PS, DC In / Relay Out)
s T =) s T1-MDR40 (AC PS8, DC In / Relay Out)
— T1-MAR40 (AC P3, AC In/ Relay Out)
= T1-MDR40D (DC PS, DC In / Relay Out)
T18 T1-408 ——1—— T1-MDR40S (AC PS, DC In / Relay Out)
= T1-MAR40S [AC P8, AC In/ Relay Out)
— T1-MAR40SD  (DC PS, DC In / Relay Out)

T1 vs. T1S Comparison

T1

T15

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, built-in RS-485 communication port, on-line
programming function (4 kK mode only], on-line EEPROM write function, expandad data memaory,
and expanded instruction set.

T1-16 (I/O non-expandable)

TOSHIBA

Type Description
T1-MDR16  Power supply:  100— 240 Vac
(TDR116%65) Input: 8 points, dry contact T
Output: 6 points, relay and
2 paints, transistor
Ti-MAR16 Power supply:  100— 240 Vac
(TAR116*6S) Input: 8 points, 100—120 Vac
Output: 6 points, relay and
_ 2 points, triac
T1-MDR16D  Power supply: 24 Vde
(TDR116*3S) Input: 8 paints, 24 Vde
Outpurt: 6 points, relay and

2 points, transistor




T1-28 (/O non-expandable)

TOSHIBA

T1-40 (I/O expandable)

Type Description

T1-MDR23 Power suppdy:  100— 240 Yac

(TDR128*6S) Input: 14 points, 24 Vde
Output: 12 points, relay and

2 points, transistor

T1-MAR28  Powersupply:  100— 240 Vac

(TAR128'6S) Input: 14 points, 100—120 Vac
Output: 12 points, relay and
2 paints, triac
T1-MDR28D Power supply: 24 Ydo
(TDR128*3S)  Input; 14 paints, 24 Vdc
Output: 12 points, relay and

g points, transistor

TOEHIBA

pscsBShE

T1-40S (I/O expandable)

Type Description

T1-MDR40  Powersupply:  100— 240 Vac

(TDR140°6S) Input: 24points, 24Vde
Cutput: 14 points, relay and

2 points, transistor

T1-MAR40 Power supply:  100— 240 Vac

(TAR140"65) Input: 24 points, 100—120 Vas
Output: 14 points, relay and
2 points, triac
'T1-MDR40D  Power supply: 24 Vdc
(TDR140°3S) Input; 24 points, 24 Vde
"{-]Iutput'. 14 points, relay and

2 paints, transistor

Type Description

T1-MDR40S  Power supply:  100— 240 Vac

(TDR140S6S) Input: 24 points, 24 Vdo
Output; 14 points, relay and

2 points, transistor

T1-MAR40S  Power supphy:  100— 240 Vac

(TAR140S6S) Input: 24 paints, 100—120 Vac
Okt 14 pnihta. réla:.r and
: 2 points, triac
T1-MDR40SD Fower supply: 24 Vdc
(TDR140838) Input: 24 points, 24 Vde
Output; 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/T1S 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/Next 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 us per Contact * 2.3 us per Coil » 4.2 ys per Transfer

» 5.5 ps per Addition » B.8 ps per Multiplication * 5.0 ys per Comparison

The T1/T1S also supports the immediate interrupt function (DC input types only). This allows inputs to
be recognized and outputs turned ON/OFF independent of the program scan.

Built-in Computer Interface

The T1/T15's R5-232C 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/T1S5s can be connected to a master computer. The T1/T15 has the same
communications protocol as other members in the T-Series family.

Opensior inkerfwos Master Computer  gonote programming/monitoring via
- modem (radio/phone) is possible.
‘J {(Ver 1.20 or later for standard T1's)
RS-232C

c -E
[t




ASCIl Message Storage in Register & Program Memory

T1/T15 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 T15 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 (DC input types only). 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

Phase B — 11 3 kHz max, for each phase

Beth rising and falling edge of each phase are counted,
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 value 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, ete.

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 ON and OFF at varying duty cycles. This output can be used to drive a
stepper motor or to simulate an analog output (DC input types only).

Stepper Motor Driver

CWPulse _nnn____
CCW Pulse ——m

Stepper Motor

Output pulse rate: 50 Hz to 5 kHz [ [l

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 anyone 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 T15 has 8 k steps of program memory & 4 k words of data memary.
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 EEFROM
while the T15 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 T15 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 cperate 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 T15s can be connected
to a master computer, operator interface station, or other higher level controller. In this mode, the
computer can read and write to all the registers in the T15. The T-series PLC programming software
(T-PDS) can also be used in this configuration to program each of the T15's.

MMaster Computer

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 connacted to the T15. This mode allows the
T18 to communicate with other PLCs (T1, T2E, T2M, etc.), Inverters (WF-37/A5, G3), motor protection
relays (S2E21), and other devices with a simple ASCII read/write protocol.

TS
e e
r| RS-485 2-wire system is also possible.
RS-485 (1 km max.)
Bar-code reader M
Printer, atc. o]

Inverter VF-57

Mator Protection Relay
S2E21

Data link mode

In this mode, two (2) PLCs (any combination of T15, T2E or T2N) can be directly linked together. This
direct link is inexpensive, easily configured and require no special programming. Data registers DODOO
to DOD31 are used for the data transfer.

TS
_';"" RS-485 (1 km max.)
| S ]
Station No.1 Station No.2
Doooo | DODOD
: - :
Doo15 Doo5
ooo1a Doo1E
: - :
00031 Do034
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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/T1-408S 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
DI1 1 6 16 points, 24 Vidc input, 5 mA {Nate)
DD11E 16 points, 24 Vdc output, 100 mA MNote)

DD116 8 points, 24 Vdc input, 5 mA
8 points, 24 Vde output, 100 mA, |Mote)

AD121 1 ghannel analog input, 0 to 5 V/0 to 20 mA,
12-hit resolution, internal-extemal isolation

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

12=bit resclution, internal-external isolation

DA131 1 channel analog output, -10to 10V,
12-bit rasr::lutmn internal-external izolation

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

¢~?Jy.}‘;rl_‘_
ilq#"“-iq

Mote: Cable side conmestor i net Incheded with the 01, 0O, or DD card.
I iz separately aveilable. (PT155 ar PT16F)

Using Analog I/O Cards:
The T1-40/T1-40S's PID function and analog 1/O option cards enable the T1-40/T1-40S to be applied
to process control applications.

E:Icsed me Gontml
_ hw b e e e
T1-40/T1-405 e === Froce
{w/ AD card {5 =T = — = Temn
and DA card) TS  Flow
PID operation
By Sensor |-==—|&

Using the TOSLINE-F10 Remote Station:
The TOSLINE-F10 Iis 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 Femaote Input block
with a lower station address must be connected.

TOSLINE-F10 (twisted-pair}

TLIYY

T1-40 T1 -éH.']S Remote 110 Remote VO
fw/FR112)  (w/FR112) (remote)

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 IO modules can be used with the T1-40/T1-408S. Internal 5 Vdc power is supplied from the
T1-40/T1-405.

Type Description
BU152 2 modules, with 0.15 m cable
BU154 4 madules, with 0.15 m cable
Available T2 series I/O modules:
Type MNarme Specifications
DI31  DCinput 16 points, 12—24 Ydc/ac input, 8 mA it
- DI32 32 points, 24 Vde input, 5 mA (connecter type)
_DI23s : B4 points, 24 Vdc input, 4 mA (connector type)
ING1  AC input 16 points, 100—120 Vac input, 7 mA
ING1 ot 16 points, 200—240 Vac input, § mA
ROG1 Relay output 12 points, 240 Vac/24 Vde output, 2 Afpoint [max.)
RO62 8 points (isolated), 240 Vac/24 Vde output, 2 A/point (max.}
DO31 Transistor output 16 points, 5—24 Vde output (current sink), 1 Adpaint { {max.)
_Do32 32 points, 5—24 Vdc output (current sink), 0.1 Npmnt :max Wty
_DO235 64 points, 5—24 Vdc cutput {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.} Shead
Al21 Analog input "4 channels, 4 to 20 mA/1 to 5 V input, B-bit resolution
Al31 4 channels, 0 to 10 V input, 8-bit resolution
Alz2 4 channels, 4 to 20 mA/1 to 5V input, 12-bit resolution :
Alzz2 "4 channels, -10 to 10 V input, 12-bit resolution i
AO3 Analog output 2 channels, 4 to 20 mAM to 5 VW0 to 10 V output, 8-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  Pulse input 1 channel plus input, 5/12 V, 100 kpps (max.)
MC11 Pasition control 1 axis position control (pulse output), 5—24 Vdc, 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/T1-408. 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 cutput, 2 Afpoint {max.)

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-line/off-line programming, debugging and program documentation for all T-Series programmable
controllers; T1/T15, T2/TZE/T2N and T3/T3H.

The T-PDS software has:

* A full-feature program edit that includes cut & paste,
search & replace, inser, 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 coils 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.

L b e eew B5 Dsem Dren Prie G
8 = 1 e 3 | e e e

Aewins | Wawe | Wtk Eogic | SWEFE Gd 11 fom | BCWTE RSO |
Foee | 0, AR S b — | | 43 o | A A or
[ - i
”-E:F (TR T S— =}
—maiee pan a3at —i }—]
[ el man u::r m TS
||—-m # gl
-|-'.'SI ‘illlﬂ w7
I—Ll—l—(}—
P
md':'m'lu LI BTN SO =l |
J—H""'""D Lt ol T -”- .-.:--:.J.
| i i e e e e o 3 |
WEET L Iﬁ‘ﬁ}; Ll
¥ T Taxk £
atana iy nq-."_-'m“ e
e A g ey m—
aFfLinE CHe Gt | ATERIER Far Belp. prest F1 i — B | o
1.0 | | 1
Program edit screen ot | 1 r
e | e .
L B E— .
Eial . [ | | LT .
o L.

1 ¥
[ 1 [T ——————
[Fai=m ] Iqh‘-‘h | Pl | e | e |

FLE ;P L] ] e AR For drlp, prea 1Y

ampliry
Mo Sampling trace scresn

For tha T15, the fallowing T-PDS versions are reguired.
= T-POS (Windows) ... Ver 1.2 or later
= T-PDS (MS-DOS) .. ver 2.1 or later



Handy Programmer (HP911A)

Meta:
Some T15 functions ara limited with using the HPS1 1A

The HP911A is a hand-held graphic programmer. lts
portability makes it ideal for maintenance use at remote
locations. The HP811A 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, T2AT2ET2MN 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 & /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/T1S, the password in the RM102 must match
before a program load is executed.

The CU111 is an RS-232C/RS-485 converter dedicated
to the T1 Series. By using the CU111, up to 32 T1/T13s
can be connected to a master computer or higher lavel
controller via an RS-485 link. The master computer can
run a SCADA, MMI or DDE Server program. The T-FD3
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

FUN Available
No.. [ombet:}i:Hame T | TS
1 | NOcontact v |
11 NG contact v
| =[]
Jik | et & |
{ H | Cail ¢ | W
X H | puposeony o | Y|
[ 1] Irwerter ol |
—(1H | invert cai ‘| ¥
JP|- | Positive pulse contact v
4N | Negative pulse cortact v
~(PH | Postive pulse col i
(N} | Negative pulse cail v
MCS Master control set 1= la
MGR | Master control reset o
Jcs Jump control set oy
JCR Jump controd reset U )
TON | ONdeaytimer v |
TOF | OFF delay timer & | ot
55 Slngle—sﬁnt Umers | & |
CNT | Counter v v
END | End v | ¥

Available
H"ﬂ‘ Symbol | Mame = e
18 | MOV | Datatransfar i | A
19 | MOV 5’;1;:,'::““” el % | s
20 | NOT | Inverttransfer v | v
22 | XCHG | Exchange V| v

24 | TINZ | Tableinitialize v
25 | TMOV | Table block transfer v
26 THNOT | Table invert transfer v
B s Adition ¢ | v
28 | - Subtraction V|
29 | « Multiplication v | v
30 | / Division A
M D+ Doukle-word addition |
a2 | o- Double-word subtraction | ¥ | v
35 | +C | Addition with camy v | v
a6 | -C Subtraction with carry v | v

a9 e Unsignéd-mul'tiﬁ'l-iéé'ti'ﬁ'n SR

40 | W | Unsigned division v
4 oI ggﬁﬁmﬁngla division i S
43 | +1 Increment |
35 | = Dacremant BT
48 | AND | AND Vv
50 | OR OR ¥ |

52 | EOR | Exclusive OR v | v
56 | MAVE | Moving average Y

'B1 | DFL | Digital filter v
B2 | HTOA | HEXto ASCI conversion o
63 | ATOH | ASCIlto HEX conversion v

| B4 | TEST | Bittest v | v
B8 | SHR1 | 1 bitshift right v | v
69 | SHL1 | 1bitshiftleft HE
70 | SHRn | nbits shift right ¥ [
71 | SHLn | nbits ehift left v | ¥
74 | SR | Shift register Vo
75 | DSR Bi-directional shift register o e
78 | RTR1 | 1 bit rotate right V|V
79 | RTL1 | tbitrotateleft | v | v
80 | RATRn | nbits rotate right Vol
81 RTLn | n bits rotate left ¥ Vv

80 | MPX | Multiplexer v [
a1 DPX Demultiplexer v | ¥




Available Avzilable
Tml.l Symbol | Name e Tl‘i' Symbol | Name — e
a8 | » Greater than v 146 | STOT | Step sequence output Al B
97 | >= | Greater than or equal K 147 | FF | Flipflop v | ¥
(98 | = Ecual A E 149 | UD | Up/ down counter v |V
89 | <> Mot equal V| v 154 | CLND | Calendarset ¥
100 | « | Lessthan v | v 155 | CLDS | Calendar operation v
101 | <= Lessthanorequal | ¥ | V 156 | PID3 | Pre-dervativerealPID | v | V
wornd 160 | UL Upper limit ¥
et e Er%:?eihﬂmn s 161 | LL | Lowerlimit v
g 162 | MAX Maximum value ¥
L R ;ﬂ:ﬁ twh;:dwequal i 163 | MIN | Minimum value v
104 | D= Double-ward equal v |V 164 | AVE | Average value v
| 105 | Des Deouble-ward not equal v | v 165 | FG Function generator VoY
106 | De Double-word lessthan | ¥ | v 180 | ABS | Absolute value v |V
e i e 182 | NEG | Two's complement o[
107 | De= v | ¥ = B il
or equal Double-word two's
108 | Us | Unsigned greater than 5 & tos D”EG_ complemant |
109 | s | Unsigned greaterthan i 185 | 7SEG | 7-segment decode EAE
or equal 186 | ASC | ASCIl conversion v |
110 | Us Unsigned equal W 188 | BIN Binary canversion o i
11| Ues Unzigned not equal v 180 | BCD | BCD conversion A
112 | U< Unsigned less than v 235 | 110 Direct input/output o [l ]
113 | Lo | Unsigned fess than y 236 | XFER | Expanded datatransfer | v | ¥
= | erequal 237 | READ | Specialmoduledataread | v | V
114 | SET | Device/register sel v |V 238 | WRITE | Special module data write | ¥ | V
115 | RST | Device/register reset v | ¥
118 | SETC | Set camy | A
119 | RSTC | Resetcary v | «
120 | ENC Encode ¥ |
121 | DEC | Decode v | ¥
122 | BC | Bit count v
126 | CALL | Subroutine cal o L
120 | RET | Subroutinereturn | ¥ | V
132 | FOR | FOR-NEXTloop(FOR} | v | ¥
133 | NEXT | FOR-NEXTloop(NEXT) | ¥ | V
137 | SUBR | Subroutine entry v | ¥
140 | HI Enable interrupt R
141 | o Disabls interrupt I
142 | |RET | Interrupt retum v | v
143 | WDT | Watchdog timer reset i |
taa | gmz | paBoeeeee JE:
145 | STIN | Step sequence input "BE
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Specifications

Functional Specifications

Model T1-16 | T1-28 | T1-40 | T1-408
C-:rrrtm1_r|_'rathnd _::'_‘-_t_qzed program, cyclic scan system
Scan system Hnﬂllng scan or constant scan {IU—EDID ms, 10 ms units)
o upqat& Batch I-"D refresh (direct I.FCI instruction availabla)
Program mamary RAM [capacitor back- upjl and EEPROM {no back-up battery required)
| RAM memary ha.c:k-up i 6 hours 25°C) 168 hours {25‘13]
Frogram capa[:m.r 2 k steps Bk steps
R Rt A | 4k or@ k mods)
Programming language Ladder diagram with function black
Instructions Basic ledder instructions: 17 Basic: 21
i Function block instructions: 76 T Function : 99
Exscution speed 1.4 psfcontact, 2.3 psicoil, 4.2 ps/16-bit transfer, 5.5 pa'16-bit addition
Program types 1 main program
1 sub-program (initial program) T ]
1 timer interrupt (interval: 5 1o 1000 ms, 5 ms units)
4 /O interrupt (high-speed counter and interrupt input)
16 subroutines (nesting not available) 256 =ubroutines
" : {up to 2 nesting)
VO capacity 18 points 28 points 40 points (24 in/16 out),
e ; il (Bin/a uut} (14 inf14 out) | expandable up to 328 paints
Input O input t Dry contact (AG PS) 24 Vde, 7 m# {current sink or source)
Enpiﬁfﬁcatinn TR 24 Ve, TmA(DCPS) | Dry contact input [s alse available by using 24 Vde service power
{surrent sink or
source)
A ﬁ.{_‘: input type 100—120 Vag, 7 maA -
Cutput DC input type | Relay: 240 Vac/24 ‘u"du max. 2 Afpoint
spacificaticn Transistor (2 points); 24 Vdc, max. 0.5 A/point
AC input type Relay: 240 Vac'24 Vdo, max. 2 Afpoint
_________ Triae (2 points); 100—240 Yag, max. 1 Afpoint
|10 terminal block Fixed | Removable
User data Auxillary ralay 1024 paints/64 words (R/RW) 4086 points /
= 256 words (RARW)
Special ralay 1024 points/Gd wionds tB{Eﬂ__ 3
Timer G4 paints (T./T), 32 & 0.01 5, 32 @ 0.1s 256 points (TJT)
&4 @ 0.01 5,
192 @01 s
| Counter ; B4 paints {GJ_E: 256 points {GJC]
Data register 1024 words ([ 4096 words {l.'}]
e | Index register 3 woards (1, J, K)
Real-time clock/calendar No | Yes, (+30 s/marth)

Special KO functions

High spead courter (2 Elngle or 1 quadrature) or Internupt mput {2 points),
Adjustable analog register (2 points),
Pulza output (CW+COW or pulse-rdirecticn) or PWW output

Communications interface

'i:i'é't':rug mpuri function

1 part of RS-2320(programmer port)...Programmer or Compulter Imk

1 port of RS- 485
-Prograrmmer,
=% -Computer link,
-Ciata link,

~Free ASGII

— TCISLINE FIU refrmta {I:ny umlnn :.a:d:l
Sampc'llng trace (8 devices - 256 times or 1 reglster 128 tlrnas] Sampling trace
(B device and
3 reglster - 256 limas)
= Or-line programming
Or=lire EEPROM
e write




General Specifications

Model T1-16 | T1-28 | T1-40 | T1-405

Power supply voltage 100 e 240 Vac (+105%, —15 Jop, SO/GOHE / 24 Voo [+20%, -15%)

Power consumption 30 VA or less (AC) / 12 W or lass (DC) 38 VA or less (AC)/ | 45 VA or less (AC)/
N 18 Worless(DC) | 18 W orless (DQ)

Ratentive power intermuption 10 ms or less

Wlth&’land':.rnltﬂg;____ T __ 1500 Vac—1 minute (betwean power terminals and ground terminal)

 Ambient temperature 0 to 55 °C (operation), =20 to 75 °C (storage)

Amizient humidity 20 to 80% RH, no condensation

Moize immunity 1000 W p-pe1 ps, 89/336EEC (EMC directive)

"-"]IJI'B‘IIDI'I irn.rnl.,.!.r_l_'rl::;l:- 16,7 Hz—3 mm p-p {3 mutually perpendicular axis)

Shock immunity 88 m/s” (10 g), (3 shocks per axis, on 3 mutually perpendicular axis)

Standard Ulfe-UL, CE

External Dimensions

T1-16

2405

' wm‘ 1

] — 8

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

i O W ot ¢ Sttt eI
LN 5.0 i s et
[ 158.5
167.5

Terminal block type Connector type
BU152 BU154 VO used 10 wged
| g
106.5
115
i Program Sto Module /
Connector for Option Card og e
Multi-drop Adapter
¢, Doy 2o Do s, D e g O 1
0 e :
— i
M |
] o
A 1 3 i [=itE = |
A Obl i ST et .
| rifi i) i
PRS- B
Option card | A ] - SR
DI 160116001 16 | 55
AD21/ADN 31/000 21/0A7 31 | 16
FA11Z [ 1
Unitz: mm

17
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Ordering Information

Itern Description Type code Part number Item Description Type coda Part number
T1-18 OC input | T1-MDR1E TOR11E'ES T2 /O 16 pls 24 Vdz input | I3 | EX10°MDIE1
AGPS | T miodule |

AC input | T1-MARTE TART1E'ES 32 pls 24 Vido input | D132 : EX10MOIE2
DCPS | DCinput | TI-MCR16D | TOR11E33 &4 pis 24 Vds input ! 235 TOI2355
T1-28 DCinput | T1-MDAZE TDR12EES 16 pis 120 Vac input | INS1 EX10MIME
BCPS -+
A input | T1-MARZE TAR128°85 16 pis 240 Vac input| ING1 I EX10°MIMET
DGPS | DCinput | T1-MDR26D | TDR128°3S 12 pts relay outpt | AOG1 | EX10°MAOS1
T1-40 DG input | T1-MBR4D TOR40ES & pts relay output | ROE2 ' EX10"MAOER
ACPS | i . {
| &G input | T1-MAR4D TAR140°65 16 pis 24 Vdo
003 EX10"MDOCSE
OCPS | DCinput | T1-MDR4OD | TDR140'3S output
T1-408 DCinput | T1-MDR40S | TDR140S6S 32 pts 24 Vide
AC PE = —— = = 232 EX10°MOO32
AC input | T1-MAR40S | TAR140S865 ouiput
DCPS | DCinput | TI-MOR40SD | TDR14053S B4 pis 24 Vde
e D235 TOOZ35*S
Option 146 pts DC nput o115 TOIMEBS outlput
card
16 pts DG output | DO11E TDO116'85 16 pts 24 Vdc
- - - Do2335p TOOZ233F5
gin/8outcombo | DD11E TOD118°BS OUIRUT foamern source]
1chan input, 12 pts 100—240 Vaz
won M A2 Tali21°BE o ACET | EX10°MACET
0—5 WD—20 mA output |
1. analog eut, 4 ch Analog | 8-bit | AI21 | EX10°MAI2T
g A TAD131*BS P ~ ——
10V LIl A1 [ EX 10" WA
1 ¢h anabog output, 12-bit | AR22 | EX10"WA122
sop el DATET TOAIZT'ES 1
0—20 mA Apa2 EX10"WALZ2
1 ch analog output, 2ch J"i-lﬂhg B-bit | AOH EX10"nWA05
DA131 TDA131*BS TR
10V g 12-bit | AD22 EX10°MADZ2
TOSLIME-F10 remote| FR112 TFR112'B5 AC32 EX10* A2
Expansion | 2 s015 (w015 meanke. | BLITS2 TBU152"5 1 ch pulse input [ | EX10*MPI21
rack e =
4 51013 w015 m catley | BLITS4 TBU154™5 Peaition contral M1 EX10"WMMCT
Expanzion | OC input type T1-ECRA32 TOR132E™S Communication 'F | CF211 TCF211*5
unit : e T T
AL input type T1-EAR3Z TAR13ZE'S Cableand | T-PDScable (Sm) | GJ105 TCH05"Cs
o others
Peripharal | T-PDS (M3-D0S] T-P:S TMBIEINSS b
ph | | RS-232C connector | e
T-PDS Windows) | T-PDSWin | TMW33E1SS sl
Option card connactor |
Handly programmer i lad 1 00 TPTI55"A
HF911A THPI11A™S fmoidading beys
fiv 2 m el o TT) |
. el S | FT15F TFTISF*AS
Fragram starage |
= 9% | mic2 TRN102*S s
module
Empty slot cower i
= EX10rAEP
Wulti-drop adapter | CL111 TCUT11™S ffr exparaian 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 ks intended te be used for the conirol of industrial
machines and processes.

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

PRGSED and TOSLIME are reglstered fracemarks of TOSHIBA Corporation.
|BM i3 & registered trademark of Intemational Business Machines Corporatian.
MS-D0E and Windows gre registerad trademarks of BMicrosalt Corporation.

Far further infarmation, please coniact your nearast Toshiba Fepresentative or
Intarnationsl Operations-Producer Goods.

The data given in this broshure are subjact to change without notlce.

In Touch with Tomorrow Toshiba Intemetional  Toshiba Infornational  Toshiba International

Corporation Corporaticn [Europa) Ltd. Corporation Py, Lt
Industrial Divisian Mickleses: LK. Bydney Ausiraia
Houslon ULS.A, Tel.: O181-756-6000 Tel.: C2-0788-6800

TOSHIBA CORPORATION
Industrial Equipment Department

1-1, Shibaura 1-chome, Minaio-ku,

Takyo 105-B001, Japan

Tel, (03K3457-4900 Fax. (03)5444-9968

SB-2(K5) 6526

Tel.: 743-466-0277 Fax: 07871-B48-45C8 Fax.: (2-9880-7542
Fepe: 713-485-B773

Toshibs Asia Pacific  Toshiba do

Pte., Ltd. Brasd, 5.A.
Singapore 580 Pauio Brasl

Tal.: 324-1048 Tel,: ¢11-TGES-7199
Fax.: 324-5288 Fax.- 011-T882-T168
Bargkok Office (Thailend)

Tel,: 02-235- 840102003
Faux.: 02-237-1662
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