Data Sheet S b C: .

SAIA BURGESS CONTROLS

,PCD3 W745 '; e e

;_»Unlversal temperature measurement module for up to oA
~ 4 measuring inputs, 16 bits, TC Type J & K and R
4.wire PtINl 100/1000 e ooabd ' ot

Main characteristics

» Four input channels, each with 4 spring terminals, all
inputs software configurable

» Electrical isolation between input channels and PCD
ground (the channels themselves are not separated
against each other)

» Integrated cold junction for thermocouple

» External cold junction compensation can be measured via
channel 0

» RTD measurement with 2, 3, or 4-wire connection

» The linearization and all compensation activities as well
as the conversion into °C, °F and K is done in the module
(Thermocouples types R, S, T, E, N on request)

PCD3.W745
Powerful sensor diagnostics Hardware configuration
» Overshoot and undershoot detection in measurement » PCD3.W745 modules are for use with the entire PCD3
range family. This includes CPUs, PCD3.Txxx and PCD3.Cxxx.
» Line breaks detection » The functions of the module are defined by the firmware or

» Short-circuit detection for resistance thermometers (RTD) by the programming environment for the respective CPU.

» 3 LEDs to indicate configuration, data acquisition, connec-
tion states, line breaks or short circuits

Indicators and connections

Description
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~ I
EO

__/[enp 0 | Run The Run LED blinks when the
Sense - data acquisition is running
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the module has no valid confi-
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2 Sensor Error | Indicates that at least one of the
inputs detects:
e no connection
o line break
e short circuit
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LEDs 3...7 not used

Terminals
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Technical Data

All specifications at 25 °C ambient temperature, unless otherwise noted.

Pt100 Ni100

Sensor types TC Type J TC Type K P1000 Ni1000
Inout rande for temperature Sensors -210...1200 °C 9 -270...1372°C Y -200...850 °C -60...250 °C
putrang P DIN IEC 584 DIN IEC 584 DIN IEC 751 DIN IEC 43760

Pt/Ni100: 0...600 Q

Measurement range =T @ oo T P/Ni1000: 0... 5000 Q
0.1°C 0,1°C
Resolution 250V 0.01 Q (Range 600 Q)
oK 0.10Q (Range 5000 Q)
Measuring error in % of full scale value 2 0.05 % 0.05 %

Alternative to the “measuring error in %" specification above:

Measuring error in °C -100...+100 °C: <0.4 °C -100...+100 °C: <0.3 °C
-150...+500 °C: <0.7 °C -150...+500 °C: <0.4 °C
-150...+1000 °C: <1.0 °C -200...+850 °C: <0.5°C
Temperature coefficient of full scale value 2 10 ppm/K 80 ppm/K
Sampling time per channel 250 ms
Measurement resolution 16 Bit
50 Hz rejection >75dB
60 Hz rejection >60 dB
Line break detection v v
Short circuit detection x x
Linearization on Board
Compensation of cold junction temperature on Board N/A
Cold junction internal yes ¥ N/A
Cold junction external yes N/A
2-wire
Connection techniques for resistors (RTD’s) N/A 3-wire
4-wire
Galvanic isolation 500VDC between CPU and analogue inputs
Ambient temperature Operation: 0...+50 °C without forced ventilation
P Storage: -25...+85 °C
Power supply No external power supply necessary
Internal power consumption from +5V bus 200 mA
Wire gauge max. 0.5 mm? (AWG 20)
Wire Stripping Remove 10 mm of isolation

Internal reference junction (internal cold junction)

The built-in Reference Junction is used when thermocouples are directly connected to the module

Built-in Temperature sensor

Operating temperature range 0...55°C
Resolution 0.1°C
Measuring error at 25 °C 0.8°C
Drift over operating Temperature Range o fo
(0...55°C) 0.05°C/°C
Stabilization time 5 min.

" For thermocouples, the full measurement range is offered. The specifications of resolution and accuracy are given for temperatures higher than =150 °C. For lower
temperatures than - 150 °C, the characteristics of thermocouples become worse. If thermocouples are used in this very low temperature range, the tolerance should
be calculated using the tolerance specifications for the +75 mV range and the thermocouple characteristic.

2 Measuring error in % and temperature coefficient specifications made for the measurement ranges +75 mV, 600 Q, 5000 Q.

3 Technical data of the internal cold junction are specified in the following section.
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¥

1/0 modules and /O terminal blocks may only be plugged in and removed when the Control Edge PCD and the
external +24 V are disconnected from the power supply.

Watchdog This module can interact with the watchdog, if it is used on base address 240.
For details, please refer to the manual "27-600_I/O-modules for PCD1 / PCD2 series and for
PCD3" in chapter "A4 Hardware Watchdog", which describes the correct use of the watchdog
together with PCD components.

This does not apply when used in PCD3.M6893.

It is strongly recommended to check the total power consumption of all modules in a system structure with CPU
and in all PCD3.C100- or PCD3.T76x-expansions to ensure that the maximum allowable power consumption is
not exceeded.

The module racks like CPU, expansion housing and RIOs provide the following Module rack +5V v+

internal power CPU 600 mA 100 mA
PCD3.C200 1000 mA | 100 mA
PCD3.T66x 600mA | 100 mA
PCD3.T668 650mA | 100 mA
PCD3.T76x 600mA | 100 mA

When using expansion units, it is recommended to place the PCD3.W745 modules in the base unit (CPU). This
prevents undesirable effects such as a possible voltage drop across the connection cable from the expansion unit
to the base unit.

This module includes components that are sensitive to electrostatic discharges.

Block diagram

Bus cinnector ' > 1/0 BuTs iiterface
DC/DC converter Optocoupler
SPl interface
Insulated power
supply ? ¢
D
A
Constant current- Temperatur- Inputs-
source sensor Multiplexer
& CJCint.
MUX A v
T T A l &
EMC Filter
vttt vttt vttt vt |
16115114113 |12|11]10| 9| 8| 7| 6| 5|41 3|2]|]1]0
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Module configuration

Sensor types / input ranges

The module has four input channels, which are individually
configurable:

Sensor types / input ranges

All specifications at 25 °C ambient temperature, unless otherwise noted.

Th | TC Sensortyp Range Output value Units
ermocouples (TC) . -270...+1372°C | -2700...+13720
Type J / K according to IEC584 Typ K (NiCr-Ni) | -454...+2501 °F | -4540...+25010 5
+3..+1645K | +30..+16450 | 1/10°C
Te 210..41200°C | ~2100...+12000 | 0°F
Resistive Temperature detectors (RTD) (FTyg JN') 346 +2192°F | 3460 +21920 | V10K
. e-CuNi
Pt100 / Pt 1000 according to IEC751 *+63..+1473K | +630...+14730
. . . -200...+850°C | -2000...+8500
Ni100 / Ni1000 according to DIN 43760 PHO0 _308. +1562 °F | -3280 . +15620
+73..+1123K | +730...+11230
-200...+850°C | -2000...+8500
Pt1000 -328...+1562 °F | -3280...+15620 i
+73..+1123K | +730..+11230 | 1/10°C
RTD 1110 °F
-60...+250°C | -600...+2500 110K
Ni100 -76...+482°F | =-760...+4820
+213...+523K | +2130...+5230
-60...+250°C | -600...+2500
Ni1000 -76...+482°F | ~-760...+4820
+213...+523K | +2130...+5230
mv +75mV -75..+75mV | —30000...+30000 | 2.5 uV*
600 Q 0...600Q 0...60000 10mQ
Ohm
5000 Q 0...5000 Q 0...50000 100 mQ

*

mV-range: Output value « 2,5 = voltage in pV

Measurement unit Connection & compensation techniques

The measurement unit for temperature sensors can be _ Connection & compensation technique

configured per module: 2 — Wire connection

°C Temperature output in 1/10 °C cR)ED 3 — Wire connection
°F Temperature outputin 1/10 °F "
K  Temperature output in 1/10 K

4 — Wire connection

Internal reference junction (CJC int.)
For voltage and Ohm input ranges, this configuration takes e External reference junction (CJC ext.)™
no effect.

mv Voltage measurement using sense inputs

** In this operating mode, input 0 is used to measure the temperature of the external
reference junction
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Configuration and connection examples

General example for RTD and thermocouple connection

Input 3 Input 2 Input 1 Input 0
Sensor: Sensor: Sensor: Sensor:
TCJ Pt100 Ni1000 Pt100
Comp.: 3-wire 2-wire 4-wire
CJC int
PCD3.W745 RTD and Thermoelements
RthX+ Constant current output for RTD measurement
16 |15|14|13|12J11 |10 9 | 87 |6 |5 |4 3|2 1|0
+] . +| . +1 . + | . SensX+ Positive line of the differential voltage input (Sense +)
ala|22lald| 2|2 alt]2l2|ald] 2| E|a
zls|5|5|zlsl5]|6|lzlelG|G|ZzlE| 6|6z SensX- Negative line of the differential voltage input (Sense —)
Olx|jn|n|0lx|n]|n]|0lx|ln|n|0j|n|n]|0
GND Sensor ground, galvanic separated from CPU ground
Q RTD RTD RTD
Pt100 Ni1000 Pt100
Thermo-
couple
type J
Use of an external isothermal block (CJCext)
Input 3 Input 2 Input 1 Input 0
Sensor: Sensor: Sensor: Sensor:
TCJ TCK Ni100 Pt100
Comp.: Comp.: i "
cJCint CJC ext 4-wire 2-wire
PCD3.W745 for Thermocouples
16 [15[14(13|12J11[10| 9 |87 |6 |54 |3 |2]|1]|O
&l + | &l i Y
+ +| =< +
olefg] 2ol 2] g(e]=s] gl 2le]e] 2| &g
Z|s Zl£ zl<s ZI1s z
SIHEIEE FEEEE HEEE HE B E
- A A i
]
=
=
—
o
Q
Q
v 8 RTD
Ni100
Thermo-
couple j
type J ! !
"input2:  Thermocouple type K combined with external cold junction CJC
Thermo- CJC ext. ext. (RTD Pt 100, 2 - wire) at input O for cold junction compensa-
couple \./ tion.
type K"
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Configuration

Saia Qronox ECS
Engineering and Commisioning Suite

Saia PG5® Controls Suite

PCD-System | Evaluation PCD-System | Evaluation
Classic The evaluation is performed by the firmware. IEC- The evaluation is performed by the firmware. It reads the
It reads the values according to the configuration Controller values according to the configuration (Device Configurator)
(Device Configurator or Network Configurator).
Information
Wi ol TR F
iafigpetes Hak NS kA A A% @ T ) brerciond MR 0 . m N
|Slot 3 : PCD3.W745, 4 Channels Universal Temperature Measuring Module T 3
v General 605745 VO g =
BaseAddress 18 Sl
Meaasurement Unit 1/10 =C (0. 1 degree Celius) preosms
~ Power Consumption -
Power Consumption 5V [mA] 200
~ Media Mapping Analogue Inputs
Media Mapping For Inputs Enabled No
Media Type For Inputs Register
Number Of Media For 4 I i
v Media Mapping Status/Diagnostic s 0180 kv @ remwepae (0
Media Type For Status/Diagnostic Flag
Number OF Media For Status/Diagnostic |32 Parameter
~ Channel0 e R e ° v
Sensor Type 0 Pt 100 (-200..+850°C) L WX MY R NN @ e (T Apskcon DevkeiCLogid - M MO u K o miwn
Measurement Type 0 2 Wires e x -
~ Channel 1
Sensor Type 1 Pt 1000 (-200..+850°C) e = MM
Measurement Type 1 2 Wires Wi -
~ Channel 2 it
Sensor Type 2 Thermo element type K (-270..+1372°C) p— i':":'““” P
Measurement Type 2 Internal compensation e S 9 —
— e o p—— S —
Sensor Type 3 Thermo element type J (-210..+1200°C) = e
Measurement Type 3 Internal compensation " .
b T Lotk 00 B0 Meonwle s G Prcjectuser (ncboe) L2
Mapping
Number Of Media For Inputs :_":ﬁ':ﬂ:“;z"::‘f‘: """""’"‘““""“‘_“"" ] :
Number of media (register) used to map the analogue values. - R NN 5 T ) Dot tod - M M AT s n S -
T = e a—
T e e g
e e
Alternatively An FBox "PCD2/3.W745" exists for outputs. — T ow
FBox for PCD3.W745 (Inputs 0...3 selectable)
PCD3.W745 @© PCD3.W745 © g g _ e
ino inol e
in14 Add ?2?7?
in24+
in34+

Add ?27?7?
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ATTENTION

These devices must only be installed by a professional electrician, otherwise there is the risk of fire or the risk
of an electric shock.

Product is not intended to be Oused in safety critical applications, using it in safety critical applications is
unsafe.

WARNING - SAFETY

The unit is not suitable for the explosion-proof areas and the areas of use excluded in EN61010 Part 1.

WARNING - SAFETY

Check compliance with nominal voltage before commissioning the device (see type label). Check that connec-
tion cables are free from damage and that, when wiring up the device, they are not connected to voltage.
Do not use a damaged device !

NOTE

In order to avoid moisture in the device due to condensate build-up, acclimatise the device at room temperature
for about half an hour before connecting.

CLEANING

The device can be cleaned in dead state with a dry cloth or cloth soaked in soap solution. Do not use caustic or
solvent-containing substances for cleaning.

MAINTENANCE

These devices are maintenance-free.
If damaged during, no repairs should be undertaken by the user.

GUARANTEE

Opening the module invalidates the guarantee.

Observe this instructions (data sheet) and keep them in a safe place.
Pass on the instructions (data sheet) to any future user.

WEEE Directive 2012/19/EC Waste Electrical and Electronic Equipment directive

The product should not be disposed of with other household waste. Check for the nearest authorized collection
centers or authorized recyclers. The correct disposal of end-of-life equipment will help prevent potential
negative consequences for the environment and human health.

=i~ I o >l e A >

EAC Mark of Conformity for Machinery Exports to Russia, Kazakhstan or Belarus.

=
o |
r—
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Saia-Burgess Controls AG

PCD3.W745

Ordering information

Short description Description
PCD3.W745 Temperature measurement module, | Universal temperature measurement module for up to 4 measuring inputs, 100 g
4 inputs resolution 16 bits, TC Type J & K and 4 wires Pt/Ni 100/1000

(with soldered I/0 spring terminal block)

Saia-Burgess Controls AG

Bahnhofstrasse 18 | 3280 Murten, Switzerland
T +41 26 580 30 00 | F +41 26 580 34 99
www.saia-pcd.com

SUppOT@saa-pod.com | www sbe-support com Honeywell | Partner Channel
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