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EXTENSIVE RANGE OF 1/0 INTERFACES AND AUXILIARIES

T102/T103 CONTROL UNIT I/0 MODULES

1 to 8 channels per module
Very high field-proven MTBF

Live replacement

Galvanic isolation from backplane

Plug-in connectors

TERMINATION UNITS

Status LEDs

T122 8 CHANNEL
HIGH LEVEL
INPUT ISOLATOR

. | Tag No.

Individual plug-in relays for ease of replacement

Individual fusing and disconnect links

Plug-in connectors for control unit interface

Compatible with T100/T102/T103 Control Units and T640 Loop Processors

AUXILIARY UNITS

RAM backup battery and charger with health monitoring

Diode OR/health status unit for redundant 24V PSU

General description

A wide range of 1/0 modules caters
for most process signals, all
modules being galvanically isolated
from the base unit.

Termination units further extend
the interfacing options and include

features to enhance integrity and
facilitate maintenance. These
include status LEDs and plug-in
relays for digital outputs, fusing and
test disconnect breakers.

All items are designed and proven
for use in the T753X and T754X

08 [ [ [ [ W

range of standard enclosures,
including attention to CE
compliance. Standardised wiring
minimises installation costs for
systems integrators and end users
alike.



T102/T103 CONTROL UNIT 1/0 MODULES

X
5 2 < S Nominal
e = £ g update
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Code/Description n © | Type Range O 2| TXPSU time
T111  1-channel resistance thermometer input S PRT (2/3/4 wire) or Resistance | PT100/Ni20, Cu10, 0-1kQ — — 0.1 sec.
T112  8-channel thermocouple/mV input D1 Thermocouple2/mV 15mV to £100mV Yes | — 1.2 sec.3
T113  6-channel resistance thermocouple input D! PRT (2/3 wire) or Resistance PT100/Ni20, Cu10, 0-1kQ Yes — 0.1 sec.
T120 1-channel analogue input S V or mA +1 to £10V, +20 to £50mA — 25V (21.5mA) 0.1 sec.
T122 8-channel analogue input S \Y 0to 10V No _ 1.0 sec.
T123  8-channel isolated mA input D! mA 0-20mA Yes | — 1.2 sec.
T124 6-channel isolated analogue input D1 V/mA +10V Yes | — 0.1 sec.
T130 1-channel frequency/pulse input S Logic/mA or Magnetic 0.01Hz-30kHz4, 10Hz-30kHz4 — 8/12/24V (21-30mA) 0.1 sec.
T140 8-channel digital input S Logic or Contact 1V to 10V, 1.TmA No 24V 0.1 sec.
T150 1-channel analogue output S V or mA 0-10V, 0-20mA — — 0.1 sec.
T151 8-channel analogue output D! mA 0-20mA Yes — 0.1 sec.
T180 8-channel digital output S Logic/Open Drain Internal pullup (10kQ) 5/15/24V No — 0.1 sec.
Notes:

1 T103 has 16 I/0 sites: a double height /0 module takes 2 sites
2 T112 thermocouple types J, K, T, S, R, E, B, N, W, W3, W5, MoRe
3 T112 update time 2.6 sec worst case with 8 different T/C types
4 5kHz in duplex mode

TERMINATION UNITS

Code/Description

TA122/mA 8-way analogue input, individually fused
TA122/mAS 8-way analogue input, single fused
TA124/mA 6-way analogue input

TA124/mA/ISOL 6-way isolated analogue input
TA140/DC 8-way digital input

TA140/TDC 8-way digital input with test disconnect
TA140/120 8-way 120V mains input opto-isolator
TA140/230 8-way 230V mains input opto-isolator
TA180/1p 8-way relay output (SPCO)

TA180/2p 8-way relay 2 pole output (DPCO)
TA640DO/1p 4-way relay output (SPCO)

AUXILIARY UNITS

Code/Description

$9537 RAM backup battery 4V
$9538/24V Battery charger for $9537
S9539/10A Power supply diode OR unit
59543 T754X System power supply
S9544 Single-way PSU health status unit
$9545 6-way PSU health status unit
2500P 24V dc DIN rail power supply

GENERAL SPECIFICATIONS

1/0 MODULES

All I/0 modules share a common bidirectional interface with the main processor

Isolation flash test:
Working isolation voltage:

To 4kV
300V dc or ac rms

Mechanical specification

Dimensions (mm), overall
single height:
double height:

Weight
single height:
double height:

38W x 81H x 117D
38W x 162H x 117D

0.2kg (typical)
0.4kg (typical)

Environmental specification

Operating temperature:
Storage temperature:
Relative humidity:

EMC emissions:

EMC immunity:
Electrical safety:

0 to +50°C

—-20 to +85°C

5 to 95% (non-condensing)
EN50081-2

EN50082-2

EN61610 (1993)

Note: In the following pages all I/0 module specs are worst case unless specified
at 99% confidence level (T151).

TERMINATION/AUXILIARY UNITS

Mounting:

Environmental
Operating temperature:
Storage temperature:
Relative humidity:
Vibration:

Shock:

EMC emissions:
EMC immunity:
Electrical safety:
Screw terminals

Recommended torque:
Max. wire/ferrule size:

TS35 DIN terminal rail

0 to +50°C

-25 to +85°C

5 to 95% non-condensing
IEC68-2-6:1982 Fc Table ClI,

10Hz < f < 55Hz @ 0.15mm,

55Hz < f < 150Hz @ 1g
IEC68-2-27:1982 Ea Table II, 15g 11ms
EN50081-1: Generic emissions standard
(Light industrial and domestic)
EN50082-2: Generic immunity standard
(Industrial)

EN61010 Class 2, installation category 2,
pollution degree 2 where relevant

0.5 to 0.7 Nm (INm max.)
2.5mm2




T111 I/O0 MODULE — 1-channel resistance thermometer input

T111 RESISTANCE
THERMOMETER
I/P CONDITIONER

Screw No.
2 Wire
3 Wire

4 Wire

LTL
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SPECIFICATION

Inputs:

A-to-D converter:

A-to-D resolution:
Internal ranges:

Update time, nominal:
Integration period:
Calibration values:

Break detection current:
Maximum break detect time:
Common mode rejection:
Series mode rejection:
Temperature stability:

PT100/Ni20, Cu10 or 0-1kQ sensors

Integrating type

>15 bit (with integration period = 20ms)

3

0.1 sec

Selectable for 50 or 60Hz rejection
In T111 EEPROM

740nA (nominal)

Within one scan cycle

120dB (50Hz to 5kHz)

60dB @ 50Hz

0.003% of input per °C

Tag No. ‘

System

Ident lock @

Site No.

DESCRIPTION

The T111 RTD Input Conditioner may be
used with a two-, three-, or four-wire
RTD. Itis able to detect a break in the
circuit very rapidly, before any bad
readings are used.

ORDER CODE
TI/TAG - == - = - - -
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

Resistance thermometers supported by T111 analogue input module

Sensor Excitation Maximum Maximum Temperature Accuracy
current lead? sensor °C
mA Q/lead Q
PT100/Ni202 0.4 25 420 -200 to 8503 +0.5°C
Cu102 1.67 20 60 ~70 to +150 £0.7°C
0-1kQ range 0.4 25 1k — 0.5Q
Notes:

1 For correct 3- or 4-wire rejection.

2 Not directly supported by software; use user
characterisation.

3 This range may be increased from —220°C to +1050°C,
but with reduced accuracy.

T111 RESISTANCE
THERMOMETER
I/P CONDITIONER

S
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3-wire
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2 j] —Ve sense p
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Three-wire RTD connections

T111 RESISTANCE
THERMOMETER
1/P CONDITIONER

Screw No.
2 Wire
3 Wire
4 Wire
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Two-wire RTD connections

T111 RESISTANCE
THERMOMETER
1/P CONDITIONER
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Four-wire RTD connections

2-wire
RTD

4-wire
RTD




T112 1/0 MODULE — 8-channel thermocouple/mV input
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Warning O
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Input Range voltage
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<<—— 8-way connector with 4
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cold junction compensation
DESCRIPTION

The T112 8-channel thermocouple input
module provides an isolated interface to
eight thermocouple or bipolar millivolt
inputs. Thermocouple type, ranging and
Cold Junction Compensation (CJC) is
provided individually on each channel.

Serviceability is enhanced by using two
special temperature sensing 8-way plug
and socket connectors housed in a double
height box. All T112 modules are
completely interchangeable since
calibration data is module-dependent and
stored in EEROM. The high accuracy of
the CJC is maintained by using a direct
temperature measurement underneath
each termination pair on the connector.

ORDER CODE
THN2/TAG === - - - - -
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

SPECIFICATION

Input type:
A-to-D converter:

A-to-D resolution:

Channel-to-channel isolation:
Isolation technique:
Voltage rating:

Internal ranges:

Update time:

Integration period:

Calibration values:

Break protection:

Break protection current:

Common mode rejection:

Series mode rejection:

Thermocouple input CJC rejection:

Standard thermocouple inputs

Multiplexed thermocouple or millivolt (any combination)
Integrating type. (integration period = 20ms (50Hz)

or 16.66ms (60Hz)

>15 bit

Multiplexed solid state switches.

110V ac rms, £150V dc

8 different mV ranges 12 Thermocouple types

1.2 secs per 8 channel (2.6 seconds worst case)*
Selectable for 50 or 60Hz rejection

Stored in T112 EEROM

Up- or down-scale (software selectable for each channel)
2.5pA pulsed for 80ms at scan rate (after measurement)
120dB (50Hz to 5kHz)

60dB @ 50Hz

30:1 typically @ 25°C

Thermocouple type

Range specifications (50Hz") Temperature stability

T/C Range Resolution Accuracy? Gain Offset
(°C) (°C) (£°C) (PPM/*C) (°C/°C)
J -210 to 1200 0.05 0.4 45 0.043
K -270 to 1372 0.05 0.4 50 0.075
T -270 to 400 0.035 0.3 68 0.075
S -50 to 1767 0.078 0.7 68 0.225
R -50 to 1767 0.07 0.6 68 0.2
E -270 to 1000 0.04 0.4 45 0.033
B 0 to 1820 0.055 0.5 100 03
N 0 to 1300 0.05 0.4 50 0.075
w 1000 to 2300 0.1 1.0 50 0.15
w3 0 to 2490 0.1 1.0 50 0.15
w5 0 to 2320 0.1 1.0 50 0.15
MoRe 0 to 1990 0.075 0.6 68 0.213

Millivolt inputs

Input Range specifications (50Hz") Temperature stability
range Resolution Accuracy? Gain Offset
(mV) (uv) (£pv) (PPM/*°C) (pv/°C)
-100 to 100 46 100 45 23
-65 to 65 3 65 50 23
-30 to 30 1.4 30 68 23
-15 to 15 0.7 15 100 23
0 to 100 27 50 45 23
0 to 65 1.76 325 50 23
0 to 30 0.8 15 68 23
0 to 15 0.4 7.5 100 23
Notes
1 For operation at 60Hz, multiply figures for resolution chn. 1 1]+
and accuracy by a factor of 1.2. 2| - D
Chn. 2 3|+
2 These figures represent the worst case resolution TTD
averaged over full range. chn. 3 5|+ D
6 |-
Factory calibration at a nominal 25°C p— i
ry D
* The scan rate extends for each new range Thermocouple
. . . Type
selected owing to additional internal
. /€ orm)
measurements required. It Fange Thermocouple

or mV source
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T113 I/0 MODULE — 6-channel resistance thermometer input
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DESCRIPTION

The T113 RTD input conditioner may be
used with six RTDs (two- or three-wire),
or direct resistance inputs up to 1k ohm.

Channel-to-channel isolation eliminates
wiring difficulties.

The unit is packaged in a double height
box.

ORDER CODE
TI3/TAG - - ------
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

SPECIFICATION
Inputs:
Sampling technology:

Update time:
Sample resolution:

Pt100/Cu10/Resistance (0-1KQ)/user specified

Delta-sigma

Six channels in 0.1 sec

15 bit (processed data)

Note. Resolution can be improved by PV filtering. A 1 second damping

filter will reduce noise and improve resolution by a factor of 2.

Excitation current:
Maximum resistance per lead:

Lead rejection (resistance mis-match):

50Hz, 60Hz rejection:
Common mode rejection:
Series mode rejection:
Temperature stability:
Sensor break detection time:
Sense wire break detection time:
Input over-range protection:
Isolation
Channel-to-ground:
Channel-to-channel:

PT100

Resolution:

Linearity:

Range:

Accuracy
Sensor @ 0°C to 150°C
Sensor @ —220°C to 850°C

cu1o

Resolution:

Linearity:

Range:

Accuracy
Sensor @ 0°C to 75°C
Sensor @ -70°C to 150°C

Resistance
Resolution:
Linearity:
Range:
Accuracy:

T113 6 CHANNEL
R.T.D.

INPUT
Tag No. 1/P
Chn. 1 l = D+

Link

I
Ha|u|a|w|n|=|©

e

T

2-wire connection

2-wire

Max 0.35mA D+ to D—

25Q

1.0Q/Q

Hardware and digital filtering
120dB (above 48Hz)

60dB (above 48Hz)

40ppm/°C max, 15ppm/°C typical
100mS
5s
—20V to +20V

} Action on break detect: out of range alarm

440V RMS
50V RMS

0.05°C
0.03°C
—-200°C to +850°C

+0.15°C @ 25°C ambient, £0.20°C @ 25°C +6°C
+0.25°C @ 25°C ambient, £0.35°C @ 25°C +6°C

0.2°C
0.08°C
-70°C to +150°C

+0.5°C @ 25°C ambient, +0.7°C @ 25°C +6°C
+0.7°C @ 25°C ambient, +1.0°C @ 25°C +6°C

0.12Q

0.08Q

0Q to 1000Q

Gain £0.05% of reading, Offset 0.01% of range @ 25°C ambient
Gain +0.1% of reading, Offset £0.03% of range @ 25°C +6°C

T113 6 CHANNEL
R.T.D.
INPUT
Tag No. Q|P +
2-wire Ch,”] 1 D+ 3-wire
RTD 2l RTD
-ve sense A~
3 |D-
Chn.zl 4 |D+
[E 5 (S-
6 |D-

3-wire connection

3-wire

2-wire sensors are supported by wiring
the connector with a sense wire link.

The user can then program the input
block with the lead resistance for lead
compensation.

3-wire connection provides automatic
rejection of lead resistance errors.

4-wire

Not supported by T113. Use T111 Single
channel resistance thermocouple input
module



T120 1/0 MODULE — 1-channel analogue input

ANALOGUE INPUT
ISOLATOR WITH
TRANSMITTER
POWER SUPPLY

T120 HIGH LEVEL I]] ®

:‘(:"ew Function
UI=SE
; V+ 2 H ®n
1+ 3 o
3 TX Supply H ® I
= o VNS

Tag No.

System

Indent. lock @
I]] free
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DESCRIPTION

The T120 supports a single isolated
voltage or current input with hardware
ranges listed below. The user may select
any software ranges within the limits;
the appropriate hardware range is
automatically selected and the
resolution for that hardware range then
applies to the input.

The internal transmitter power supply is
25V with a 21.5mA current limit.

ORDER CODE
T120/TAG - ———————
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

SPECIFICATION

Inputs:

A-to-D converter:

A-to-D resolution:

Internal ranges:

Update time, nominal:
Integration period:
Calibration values:
Common mode rejection:
Series mode rejection:
Max. break protection rate:

Transmitter power supply
Output voltage:
Current limit:

Voltage input

Break protection:

Break protection rate:

Input levels:

Resolution accuracy:
Range, £V
Resolution, mV
Accuracy

Temperature stability:

Current input
Burden resistor:
Break protection:
Input levels:
Resolution accuracy:
Range, +mA
Resolution, pA
Accuracy
Temperature stability:

T120 HIGH LEVEL
ANALOGUE INPUT
ISOLATOR WITH
TRANSMITTER
POWER SUPPLY

Screw .
No. Function
1 V+
2 1+
3 TX Supply
4 ov

Tag No.

T

Voltage input connections

Voltage or current software selected
Integrating type

>15 bit (with integration period = 20ms)
4

0.1 sec

Selectable for 50 or 60 Hz rejection

In T120 E2PROM

120dB (50Hz to 5kHz)

60dB @ 50Hz

1V/sec.

25V +4%
21.5mA min to 30mA max (limiting reported to processor)

Up- or down-scale (user-selectable)
1V/sec max
+12.5V, -11.5V max. sustained

1 22 5 10
0.06 0.13 0.3 0.6
(0.1% all ranges)

<0.009% of input per °C

50Q

Down-scale

+50mA max.

20 44 50
1.2 2.6 6

(0.1% all ranges)
<0.011% of input per °C

T120 HIGH LEVEL
ANALOGUE INPUT
ISOLATOR WITH
TRANSMITTER
POWER SUPPLY

Screw :
No. Function
1 V+
+
2 1+ +
_ 3 TX Supply E 3
4 ov -

Voltage Tag No. Current

source source

T

Current input connections

T120 HIGH LEVEL
ANALOGUE INPUT
ISOLATOR WITH
TRANSMITTER
POWER SUPPLY

Screw :
No. Function
1 V+
2 1+ —
o
3 TX Supply ﬂ
4 o Field

Tag No. transmitter

T

Current input with transmitter power supply
7



T122 I/0 MODULE — 8-channel analogue input
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DESCRIPTION

The T122 takes up to eight voltage-only
high-level analogue inputs. The
hardware range is 0 to 10V. Positive
ranges of 0 to 10V, 1 to 5V, and 0 to 1V are
software-selectable.

To convert to a current input device, use
an external burden resistor across the
input; auxiliary DIN rail-mounting
termination assemblies are available for
this purpose, and include fusing of the
transmitter supply connections.

ORDER CODE
TI22/TAG - = ——————

(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

TA122/mA LA 082755

8-way analogue input, individually fused transmitter
supply (See page 16)

TA122/mAS LA 083450
8-way analogue input, single fused transmitter
supply (See page 17)

SPECIFICATION

Inputs:

A-to-D converter:
A-to-D resolution:
Internal ranges:
Update time:
Integration period:
Calibration values:
Break protection:
Break protection time:
Input level:
Resolution:

Accuracy:

Common mode rejection:
Series mode rejection:
Temperature stability:

Eight voltage channels

Integrating type

>15 bit (with integration period = 20ms)
0 to 10V only

1.0 sec

Selectable for 50 or 60Hz rejection

In T122 EEPROM

Up- or down-scale (same for all channels)

2V/sec max

+12.5V (max sustained)

0.3mV
0.1%

120dB (50Hz to 5kHz)

60dB @ 50Hz

0.009% of input per °C

T122 8 CHANNEL
HIGH LEVEL
INPUT ISOLATOR

Func. Tag No.

chn. 1

chn. 2

chn. 3

chn. 4

Input
channels 1-8

chn. 5

T122 8 CHANNEL

HIGH LEVEL

INPUT ISOLATOR Voltage

Func. Tag No. source

chn. 1 az O =

chn. 2 *+O_—<
chn. 3 22 O —

chn. 4 * O =

chn.5 3 O =

chn. 6 O

chn. 7 *-"O_—q
chn. 8 *+O_—<
0V Common

System ]

Ident.

Site No.

Voltage input connections

chn. 7

chn. 8

0V Common

System
Ident.

Site No.

Current input connections

Current
source



T123 I/0 MODULE — 8-channel isolated mA input
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DESCRIPTION

The T123 8-channel isolated milliamp
input module handles up to eight
externally powered transmitters.

It uses the same hardware as the T112
ranged for millivolt inputs but has 50hm
burden resisters within the removable
connector instead of the T112’s CJC
components. This allows the module to
be changed without breaking the
current loops.

The channel-to-channel isolation
simplifies the wiring of zener barriers in
IS applications.

ORDER CODE
T2 A02D/TAG - - - - - - - -
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

SPECIFICATION
Input type:

A-to-D converter:
A-to-D resolution:

Channel-to-channel isolation :

Isolation technique:
Voltage rating:
Internal ranges:

Update time:
Integration period:
Calibration values:
Break protection:

Common mode rejection:

Series mode rejection:
Resolution accuracy:
(0-20mA via 5Q burden)
Resolution:
Accuracy:
Temperature stability:
Gain stability:
Offset stability:

0-20mA via 5Q burden resistors
Integrating type

>15 bit

(with integration period = 20ms)

Multiplexed solid state switches

110V ac rms, £150V dc

8 different mV ranges; 0-20mA corresponds to 0-100mV
(5Q burden)

1.2 secs

Selectable for 50 or 60Hz rejection

Stored in T112 EEROM

Down-scale

120dB (50Hz to 5kHz)

60dB @ 50Hz

0.5pA
0.15%

1.2pA/°C
0.5pA/°C

Above figures include burden resister (0.01% 10ppm/°C)

Chn.4

5 OHM BURDEN
RESISTORS
FITTED TO
CONNECTOR
PLUG

[

Current input connections

o[~[ofa][s]e][r][=]0
=N
|+

Externally
powered
transmitters



T124 1/0 MODULE — 6-channel isolated analogue input
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DESCRIPTION

The T124 high-level analogue input takes
up to six isolated voltage inputs. The
hardware range is -10 to +10 volts and the
user may select any software span within
these limits.

To convert to a current input device, use an
external burden resistor across the input.
Software correction for burden resistor
value provides enhanced milli-amp
accuracy.

The unit is packaged in a double height box.

ORDER CODE
T124/TAG - - - - - - - -
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY AUXILIARIES
TA124/mA LA 083986

6-way analogue input, with transmitter supplies and
burden resistors (See page 18)

TA124/mA/ISOL LA 083987
6-way isolated analogue input, with transmitter
supplies and burden resistors (See page 19)
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SPECIFICATION

Inputs:

Range:

Sampling technology:
Update time:

Sample resolution:

Input resistance:

50Hz, 60Hz rejection:

Common mode rejection:
Series mode rejection:
Temperature stability:

Sensor break:

Sensor break detection time:

Input over-range protection:
Isolation
Channel-to-ground:
Channel-to-channel:

Resolution:
Linearity:
Accuracy:

Volts/mA

-10 to +10 volts

Delta-sigma

Six channels in 0.1 sec

15 bit (processed data)

Note. Resolution can be improved by PV filtering. A 1 second damping
filter will reduce noise and improve resolution by a factor of 2.

TMQ £1%

Hardware and digital filtering

120dB (above 48Hz)

60dB (above 48Hz)

75ppm/°C max, 20ppm/°C typical

Sensor break threshold value and action (NONE/UP/DOWN)

software configurable

100mS

—20V to +20V maximum

440V RMS
50V RMS

0.4mV

0.3mVv

Gain £0.015% of reading, Offset +0.01% of range @ 25°C ambient
Gain £0.1% of reading, Offset +0.02% of range @ 25°C +6°C

Voltage input connection

T124 6 CHANNEL T124 6 CHANNEL
HIGH LEVEL HIGH LEVEL
INPUT ISOLATOR INPUT ISOLATOR
Voltage Current
Tag No. Qe f_ourcf Tag No. Q|I/P +source_
Chn.1] 1 v+i| chn.1] 1 V+:@
2 V- 2 V-
3 . _ 3 Burden
chn. 2] 4 v+i| chn.2 | 4 |v+| resistor
5 |V- 5 V-
6 . 6
Chn.3| 7 V+i| chn.3| 7 |V+
8 |V- 8 V-
9 9

Current input connection



T130 1/0 MODULE — 1-channel frequency/pulse input

T130
FREQUENCY UU
INPUT

Nl L
—®- Input activity

21N

Y

1

Function

Magnetic +
input

vi B WIN =

Logic/current  +

Power supply +

vl s|w|N

0V/screen

Tag No.

System
Indent.

Site No.

DESCRIPTION

The T130 Frequency Input module
provides an isolated interface to
frequency input signals. The module
has a programmable power supply and
software-selectable burden resistors, and
therefore can be used with a wide range
of current pre-amplifiers, proximity
detectors and volt free contact inputs as
well as magnetic input transducers. An
LED located above the connectors
indicates the operating status of the
input signal. The module has no build
options and requires no hardware
configuration or calibration.

ORDER CODE
TI30/TAG - — = —————
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None

SPECIFICATION

Frequency measurements

Frequency range:
Magnetic inputs:
Overrange:

Minimum pulse length:
Hardware response time:

Above 15Hz:
Below 15Hz:
Update time:
Resolution:
Time Base Accuracy:

Transducer interface

Magnetic pick-up:
Input type:
Input impedance:

Signal voltage range:

Threshold:

Open circuit input detection time:

Logic/current input:

Maximum input voltage:

Minimum high/low pulse:

Debounce (contact):
Closed contact current:

Transmitter power supply

Voltage settings:
Tolerance:
Current limit:

0.01Hz to 30kHz*
10Hz to 30kHz*
60kHz

8us

125ms max

Waveform period + 125ms max
0.1 sec
Better than 0.006%

Set by base unit (0.05% over 5 years)

Bipolar
>30kQ

10mV to 30V rising with frequency (1mV/Hz)

At cross-over of inputs
Instant (no filter or delay)
DIN 19 234 (NAMUR)/PNP types

50V (absolute)
8ps (10:1 mark to space ratio)
Selectable 25ms (max 20 pulses/sec)
5.2mA + TmA (24V/5kQ burden)

8, 12,24V

+10% (max 26 volts)
21 to 30mA (temperature dependent)

Logic/current input selection

Transmitter type Logic Pre-amplifier Proximity Contact
(DIN 19 234)
Burden resistor >100kQ 50Q 1kQ 5kQ
Typical supply volts — 24V 8V 24V
Thresholds 0.4, 1.6, 3.5, 10V 9mA 1.6, 3.5mA 0.7, 2mA
Open circuit detect 0.1V 2mA 0.TmA 0.02mA
Note
* 5kHz max for T102 in duplex (redundant) mode using T130 for totalisation
® Function ® Function
1 Magnetic + 1 Magnetic +
2 input - 2 input
3 Logic/current + N ol v 3 | Logic/current + |’ ‘.y’"”””"”"””””;",‘ 1
4 Power supply + i i nnn 4 Power supply + ‘] L J: nnn
5 OV/screen | - 5 0V/screen [E—
T T
2-wire voltage input 2-wire current input
® Function ® Function
! Magnetic + 1 Magnetic + "”"mm””m”””W”,Y\'. \Y
2 input \Y > input _ L VI A
s v
3 Logic/current + . i ELLLY 3 Logic/current +
4 Power supply + { } { } ‘ 4 Power supply +
5 0V/screen '\ yl l\\ ’rl 5 OV/screen —
T

3-wire proximity input

Magnetic input

"




T140 I/0 MODULE — 8-channel digital input

T 7

lock

@7

T140 8 CHANNEL ]

DIGITAL INPUT I]

Func. Tag No.

o

chn. 1

°

chn. 2

°

chn. 3

o

chn.

°

chn.

o
—

o

4
5
chn. 6
7

chn.

W O N UV A& WN=

=D PEEDE]

o

chn. 8
24V Supply

VOOV

o

iy
o

0V Common

lock @

free

System — ]

Site No. I]

DESCRIPTION

The T140 can handle up to eight digital
inputs. All eight inputs are either logic
or contact sense, as selected by
configuration. The input threshold for a
logic input is software-selectable. Relays,
switches and other volt-free contacts are
read by the T140 when it is configured
for contact sense input, using either the
internal supply or an external wetting
voltage; auxiliary DIN rail-mounting
termination assemblies are available for
this purpose, and include status LEDs
and optional test-disconnect links.

ORDER CODE
T140/TAG = = = = — — ——
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

TA140/DC LA 083350
8-way digital input (See page 20)

TA140/TDC LA 083383
8-way digital input with test disconnect
(See page 21)

TA140/120 LA 083611U 120
8-way mains input opto-isolator 120V
(See page 22)

TA140/230 LA 083611U 230
8-way mains input opto-isolator 230V
(See page 22)
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SPECIFICATION

Inputs:
Input filter:
Update time:

Logic inputs
Input logic 1 level:
Input impedance:
Hysteresis:

Threshold (software-selectable):

Contact inputs
Input current:
Input voltage:
Input impedance:
Hysteresis:
Threshold:

Transmitter power supply
Output voltage:

Current limit:

Zero volts connection:

chn. 1

chn. 2

chn. 3

chn. 4

chn. 5

chn. 6

chn. 7

chn. 8
24V Supply

0V Common

Logic input connections

1
2
3
logic input, chn. 4 1-8
channels 1-8 chn. 5
3

0V system
ground

V+

Volt-free
contact

8 identical digital, Logic or Contact sensing configurable
Tms
0.1 sec

50V max.
>100kQ
+0.25V
1V to 10V

2.5mA max, per channel
30V max.

12kQ

+0.1mA

1.1mA only

24V £12%
>18mA (limiting reported to processor)
Shared with inputs

Input
channels

Volt-free

chn. 7 contact
chn. 8
24V Supply

0V Common

Contact sense inputs using internal power supply

Customer
power supply
(V + <30V)

channels
1-8

4

chn. 5 Input
6
7

chn. 8
24V Supply

0V Common — 0V

System h

Contact sense inputs using external power supply




T150 I/0 MODULE — 1-channel analogue output

frlee ;

@ lock’

T150 HIGH LEVEL
ANALOGUE ]
OUTPUT ISOLATOR

;c(;ew Function
1 I+ 1 H ®n
——— 2|)S-
IR 3B O |
—t- 4|M)S-

System
Ident.

lock @

free

Site No.

4

DESCRIPTION

The T150 has a single analogue output
channel. It can drive voltage or current
signals and the hardware supports
outputs anywhere within the range 0 to
10V or 0 to 20mA. The user may select
any range within these hardware limits.

Load failure is detectable by a status bit
in the software.

Voltage/current outputs

The T150 may be used for either a current
output or a voltage output, as selected by
configuration.

Redundant back-up connections

The T150 may be backed up by a T150 in a
different T103 Base Unit, so that the back-
up module takes over when the primary
module fails. The module with the
higher signal is selected as the net
output, and the other module reports to
its processor that it is being overdriven.
Back-up connections for voltage and
current outputs are shown in the figures
opposite.

ORDER CODE
T150/TAG - === — = — —
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY AUXILIARIES

None

SPECIFICATION

Outputs:

D-to-A resolution:
Calibration values:
Update time:

Voltage output
Nominal range:
Minimum output:
Maximum output:
Drive capability:
Resolution:

Accuracy, entire range:

Temperature stability:
Offset drift:
Gain drift:
Short-circuit output:

Current output
Nominal range:
Minimum output:
Maximum output:
Drive Capability:
Resolution:

Accuracy, entire range:

Temperature stability:
Offset drift:
Gain drift:

Open circuit output:

T150 HIGH LEVEL
ANALOGUE

OUTPUT ISOLATOR

iﬁ:.ew Function
1 I+
2 1-
3 V+
4 V-

System
Ident.

Site No.

Voltage and current output connections

""””””i’; Vo ltage

Voltage or current
>15 bit

In T150 EEPROM
0.1 sec

0 to 10V
-1V

1mv

-0.3 to 20mA
0.18mV
+5mV

+160pV/°C
+0.01%/°C of output
Read by processor

0 to 20mA
0mA
22mA
<750Q
0.37pA
+10pA

+0.05pA/°C
+0.01%/°C of output
Read by processor

Load

- Current @
—| load

Back-up connections — voltage output

=i load

Link to service

T150

or replace

/

el

Q Load

o

I
1
i
i
i
i
i
i

P

®

Back-up connections — current output




T151 I/0 MODULE — 8-channel analogue output

T151 8 CHANNEL

e =
1 [EDO
Tag No. Q@ |oP)
Chn. 1 1 |I+ 2 g ®
=l HEE
Chn. 2 3 [T+
A [ |ENS
Sl s [[BX S
sl | 7] ||[EA
=S
8 |-

Chn. 3

Chn. 4
Warning O
Terminals & socket]
may be at high
voltage

Tag No.

Chn. 5

—
9| (WS
2197 |10 BN
9 I+ 1 g ®
10 |I- 12 g ®
Chn. 6 1+ [13 *‘1 S
12 1-
Chn. 7 13 |1+ :g % g
14 |1- 16
Chn. 8 15 |1+ LR ©
16 (T —]
o S\
To— free
Site No. ‘ I:] E
DESCRIPTION

The 8-channel analogue output module
can drive eight simultaneous current
signals; the hardware supports outputs
within the range 0 to 20mA.

The maximum load impedance depends
on the total number of current channels
in use (see Specification).

ORDER CODE
TIS1/TAG - - - - - - - -
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

None
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SPECIFICATION
Outputs:
D-to-A resolution:
Calibration values:
Isolation:

Channel to channel:

Channel to base unit:
Nominal ranges:
Minimum output:
Maximum output:
Drive capability:

<5 channels enabled:

5 or 6 channels enabled:
7 or 8 channels enabled:

Update time:
Calibration accuracy:
Temperature stability:
Offset drift:
Gain drift:
Long term stability:

Current
>14 bit over nominal range
Stored in T151 EEPROM

50 dc functional isolation

300V rms func. and safety isolation

0 to 20mA

0mA

20.5mA (at max load resistance for channel enabled)

Up to 600Q

Up to 450Q

Up to 300Q

0.1 sec

0.07% of scale @ 25°C

0.10pA/°C

0.004% of output/°C

+(0.17pA + 0.013% of output/month
(averaged over the first year of operation)

Accuracy and stability figures are calculated according to Appendix A of BS4889, at a confidence level of 99%.

Tag No. O/P)
Chn. 1 ‘
I_
Chn. 2 ‘
I_
Chn. 3 ‘ T+
I_
Chn. 4 ‘ I+
I_

]

Tag No. Q@ |0
Chn.Sl 9 [T+
10 | I-
Chn.6‘ 1|+
12 |I-
Chn. 7 ‘ 13|+
14 |I-
Chn. a‘ 15 T+
16 |I-

T151 connections (example)

®(N|a|(uls|lw|Nvi=Q
H
+
é+

Current
- loads



T180 I/0 MODULE — 8-channel digital output

7

@7

T180 8 CHANNEL lock

DIGITAL OUTPUT I]]

Func. Tag. No.

o

o

o

o

o

o

o
—

o

(8 o o e o o o o
NG00

o

o
Ed
® Nl |wv | s |w (N |[=

o

)
<

-

o

System

lock @
e | 1 B

DESCRIPTION

The T180 8-channel digital output
module may be configured for either
open-drain or logic output signals. This
is set in the software, and all eight
channels are configured for the same
type of output.

The logic output is sufficient to drive a
small relay; auxiliary DIN rail-mounting
units are available for this purpose, with
plug-in relays and status LEDs.

ORDER CODE
T180/TAG - = ————— —
(if the TAG is not specified it will be supplied blank)

TERMINATION ASSEMBLY
AUXILIARIES

TA180/1p LA 083451U 008
8-way relay output (SPCO) (See Page 23)

TA180/2p LA 083608
8-way two pole relay output (DPCO) (See Page 24)

SPECIFICATION
Outputs: 8 identical digital, open drain with s/w selectable pull-up voltage
Processor read-back: All outputs
Read-back threshold: =2.5V
Read-back input filter: 20ps
Update time: 0.1 sec
Logic 0, output low
Current sink capability: 120mA max
‘ON’ resistance: 4Q max
Logic 1, output high
Open Drain Voltage: 60V max
Pull-up voltages (s/ware selectable): None (open drain), 5V, 15V, 24V
Internal pull-up resistor: 10kQ
T180 8 CHANNEL T180 8 CHANNEL Ext l
DIGITAL OUTPUT DIGITAL OUTPUT p);v?lrer;asupply
Func. Tag. No. ] Func. Tag. No. | 60 Volt max
chn. 1 chn. 1 V+ V-
chn. 2 Output chn. 2
chn. 3 channels 3
- ~
chn. 4 -8 {Dla{]t chn. 4 ~
chn. 5 ir‘:ﬁl:t chn. 5 -
chn. 6 hn. 6 Opto isolator
chn. 7 chn. 7
chn. 8 chn. 8
ov 1 Ov system ov M
ov J ground W L
System ] System
Site No. Site No.

Logic output (pull-up voltage)

T180 8 CHANNEL
DIGITAL OUTPUT

Func. Tag. No.

V+

Relay
coil

chn. 1
2
3
4
chn. 5 Output
6
7
.8

channels
1-8

System

Site No.

Open-drain output (no pull-up voltage)

Customer
power supply
V+ < 60V)

Ov system
ground

Open drain output (no pull-up voltage)

to inductive load

15



TA122/mA TERMINATION UNIT — 8-way analogue, individually fused
SPECIFICATION

NN IVINEIT

DIN rail mounting plant interface for
T102/T103 Control Units; also suitable for
T640 Loop processor

Individually fused 4-20mA transmitter
supplies

Plug and socket at system side for ease
of installation/replacement

DESCRIPTION

8-way analogue input termination
assembly. It uses precision resistors to
convert a 4-20mA current signal to 1-5V
level for the T122 Analogue Input
module. Each channel has an
individually fused transmitter power
supply for which an external 24V PSU is
required.

ORDER CODE
TA122/mA
LA082755

Ordered within cubicle
Ordered as separate unit

16

Plant inputs

Input current:

Burden resistor
Resistance:
Tolerance:
Stability:

Power rating:

System outputs
Output volts:

Safety
Fuse:

Physical
Dimensions:

Connections

Supply connector:

0V dc
24V dc

Plant input connector:
System output connector:
Input/output connections:

0-20mA

250Q
+0.1%
+15ppm/°C
1/6W

1-5V (compatible with T122)

50mA 20 x 5mm fast acting per channel

128mm (W) x 80mm (D) x 65mm (H)

4-way plug and socket

9-way plug and socket

24-way screw terminal block max. conductor size 2.5mm?2

Input Output
Channel Tx 1/P COM o/P
1 01 02 03 1
2 04 05 06 2
3 07 08 09 3
4 10 11 12 4
5 13 14 15 5
6 16 17 18 6
7 19 20 21 7
8 22 23 24 8
0V common — — — 9
OO 24V
OO 24V
&0 0V
oo 0V
‘ / | chn1
. A E __
il T122 8 CHANNEL
\ £l chnky et or ||
[ rd chn 5
chn 6 o

chn. 2

chn.3

chn. 4

Field
transmitter
options 50mA
l+:::| ™ 22 ©&—0-O0——— —
¥ /P 23 ha ©°®8 O/P =
@ 250R H —
coM 24 |
9 oV

8-way relay output hardware schematic

chn. 5

chn. 6

chn. 7

chn. 8

0V Common

System
Ident.

-

Site No. ‘




TA122/mAS TERMINATION UNIT — 8-way analogue input, single fused
SPECIFICATION

[7z 2z 0z [ 61 o1 #1 |21 01 80 [90 w0 20 |

Vi

DIN rail mounting plant interface for
T102/T103 Control Units; also suitable for
T640 Loop processor

7/ ‘
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i

Fused 4-20mA transmitter supplies

Plug and socket at system side for ease of

installation/replacement

DESCRIPTION

8-way analogue input termination

assembly. It uses precision resistors to
convert a 4-20mA current signal to 1-5V

level for the T122 Analogue Input

module. Each assembly has a fused
transmitter power supply for which an

external 24V PSU is required.

ORDER CODE
TA122/mAS

LA 083450

Ordered within cubicle

Ordered as separate unit

Plant inputs

Input current:

Burden resistor
Resistance:
Tolerance:
Stability:
Power rating:

System outputs
Output volts:

Safety
Fuse:

Physical
Dimensions:

Connections
Supply connector:
0V dc
24V dc

Plant input connector:
System output connector:

0-20mA

250Q
+0.1%
+15ppm/°C
1/sW

1-5V (compatible with T122)

250mA 20 x 5mm fast acting

85mm (W) x 80mm (D) x 65mm (H)

4-way plug and socket

24-way double height screw terminal block max. conductor size 2.5mm?2
9-way plug and socket

Input/output connections: Input Output
Channel Tx 1/P COM o/P
1 01 02 03 1
2 04 05 06 2
3 07 08 09 3
4 10 11 12 4
5 13 14 15 5
6 16 17 18 6
7 19 20 21 7
8 22 23 24 8
0V common — — — 9
o® 24V
OO 24V
oO 0V
OO 0V
‘ X‘ chn 1
/ | chn 2 ; free
‘ / ‘ chn 3 T122 8 CHANNEL "\In(k
] A Wi )| @
Eily fag No.
[ 7 hn 6 e
[ \ chn 7
Field chn 8 an3
transmitter chn. 4
options 50mA chn. 5
+ Tx 22 L .
Q I chn. 7
¥ I/P 23 &—¢ 908 0O/P = chn. 8
E 250R L oV Common
oM 24 © . et ‘h[
&0 9 0V

8-way analogue input hardware schematic
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TA124/mA TERMINATION UNIT — 6-way analogue input
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DIN rail mounting plant interface for
T102/T103 Control Units

Individually fused 4-20mA transmitter
supplies

Plug and socket at system side for ease
of installation/replacement

DESCRIPTION

6-way analogue input termination
assembly with individually fused
transmitter power supplies. It uses
precision resistors to convert a
4-20mA current signal to 1-5V level for
the T124 Isolated Analogue Input
module. Each channel has an
individually fused transmitter power
supply for which an external 24V PSU is
required.

ORDER CODE
TA124/mA
LA 083986

Ordered within cubicle
Ordered as separate unit

SPECIFICATION

Plant inputs

Input current:

Burden resistor
Resistance:
Tolerance:
Stability:
Power rating:

System outputs
Output volts:

Safety
Fuse:

Physical
Dimensions:

Connections
Supply connector:
0V dc
24V dc

Plant input connector:
System output connector:
Input/output connections:

0-20mA

250Q
+0.1%
+15ppm/°C
1/8W

1-5V (compatible with T124)

100mA 20 x 5mm fast acting per channel

140mm (W) x 80mm (D) x 65mm (H)

4-way plug and socket

18-way screw terminal block max. conductor size 2.5mm?

2 off 9-way plug and socket

Input Output
Channel Tx I/P ov V+ V-
1 1 2 3 1 2
2 4 5 6 4 5
3 7 8 9 7 8
4 10 11 12 10 1
5 13 14 15 13 14
6 16 17 18 16 17
o0 24V
o0 24V
o0 0V
0 0V
I A1 chn 1
| 7l G2 S
[ F4 chn 3 122 5 CRANNEL D ock
‘ ‘ /|/ ‘ hd's"4 INPUT ISOLATOR [ @
chn Func. Tag No.
[ 7l n 6 o
| |
. chn 8 :
Field .3
transmitter chn- 4
options 50mA chn. 5
TX 22 |- chn. 6

5

8

I1/P 23

©® 8 O/P =
250R |
COM 24 |

chn. 7

chn. 8

0V Common

system
Ident.

-

Site No. ‘

9 0oV

6-way isolated analogue input hardware schematic




TA124/mA/ISOL TERMINATION UNIT —

9 5 v € ¢z 1]

T el e o )
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T /T 9T GI vI €I 2I IT OI 6 8 [

DIN rail mounting plant interface for
T102/T103 Control Units

SO0 ®®

SPECIFICATION
Plant inputs
Input current:
Burden resistor
Resistance:
Tolerance:
Stability:
Power rating:
Transmitter supply:

System outputs
Output volts:

Safety
Fuse:
Transmitter supply:

Physical
Dimensions:

Connections
Supply connector:
0V dc
24V dc
Plant input connector:

System output connector:
Input/output connections:

6-way isolated analogue input

0-20mA
250Q
+0.1%
+15ppm/°C

1/8W
Isolated 24V dc + 5% @ 65mA

1-5V (compatible with T124)

250mA 20 x 5mm fast acting
Short circuit and overload protection @ > 105%

140mm (W) x 80mm (D) x 65mm (H)

4-way plug and socket

18-way screw terminal block max. conductor size 2.5mm?

2 off 9-way plug and socket

Input Output
Individually isolated 4-20mA transmitter (e 15 Wy oV N V=
supplies 1 01 02 03 01 02
2 04 05 06 04 05
. 3 07 08 09 07 08
Plug and socket at system side for ease 4 10 1 12 10 1
of installation/replacement 5 13 14 15 13 14
6 16 17 18 16 17
DESCRIPTION
6-way analogue input termination 250mA § ;j‘x
assembly with individually isolated o9 0V T124 6 channel high level input isolator
transmitter power supplies. It uses | ] /‘ h”j v {Z} {”5 ﬁ%"a;:;nstgxcm
- - - chn maj e at hi;
precision resistors to convert a 4-20mA [ yiril — Voltage
current signal to 1-5V level for the T124 | \ /U/v"’\ n3 @ .
chn
Isolated Analogue Input module. Each \ (/] chns :g g g
channel has an isolated 24V transmitter — e e e 00 12|l
- Field 7 Tv=l
PSU with a common 250mA fuse. - Test Bas :i g g
Jumpers are provided to disconnect the options e disconnect ems] 3l s ) ©
X O—e .
field devices. CJ a sl [ | 16 ||
¥ 1P 17 16 V+ = chn. 6 De[v+| | 17 |||
@ DZSOR L B p7]v=1f | 18 |||
ov 18 17 V- I 18
a1 e ek 1D
ORDER CODE = free
TA124/mA/ISOL  Ordered within cubicle site No. \[
LA 083987 Ordered as separate unit 6-way isolated analogue input hardware schematic



TA140/DC TERMINATION UNIT — 8-way digital input

DIN rail mounting plant interface for
T102/T103 Control Units; also suitable for
T640 Loop processor

LED status indication

Connections
Supply connections:
24V fused

oV
Plant connector:
System connector:

See Plant connector
A
B

SPECIFICATION
Inputs Active high
Maximum voltage: 50V
Impedance: 15kQ
o
% Outputs
o Compatible with T140 with logic I/P configured
Ny
2] Indicators
: LED (low current): Yellow, illuminated at logic 1
\
»
2| Safety
Fuse: 50mA 20 x 5mm fast acting
Physical
Dimensions: 61mm (W) x 80mm (D) x 64mm (H)

20-way double height screw terminal max conductor size 2.5mm2

10-way plug and socket

Input/output connections:
. Channel I/P Common Output
Plug and socket at system side for ease (bussed)
of installation/replacement
1 01 1 1
2 02 C2 2
3 03 c3 3
DESCRIPTION 4 04 ca 4
8-way digital input termination Z gz EZ Z
assembly. The module is used to 7 07 c7 7
interface between the T140 digital input 8 08 c8 8
module and field connections. When a 24v 09 — 9
. . . Y 1 — 1
logic 1 (e.g. contact closed) is applied to 0 0 0
an input the corresponding LED
illuminates and the signal is passed to
the T140 via the output terminals. The ‘ ‘ !
contact wetting voltage is supplied by | [ chn 3 SR RUT |\
= chn 4 Func. Tag No. °
the T140, or an optional external power \ chn 5 TR .
supply. The external power supply is AL ‘ ‘ s o :
protected by a fuse. | chn® s :
{Volt ichn. 6 °
free chn.7 )
08 °0 & = chn. 8 o
l_ Yellow L 24V Supply o
ORDER CODE LED || —{[ov Commen ®
lock
TA140/DC Ordered within cubicle ( 15K = I ¥
LA 083350 Ordered as separate unit s i site No. \
T140 or
remote supply
f;;‘;mal 28V PSU 09 9 24V psu
powered input ov 10 10 ov
50mA
24VPSU A O&——O-0— [
nowBoO——m""—

8-way digital input hardware schematic
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