AN 4

SAIA BURGESS CONTROLS

4N

Manual

modules

(]
()
=
(7]
(7]
N
(=]
&)
o
—
-
(a]
S
o
-
L

and for PCD3 series

Document 27/600; Release ENO3 | 2014-09-19



Saia-Burgess Controls AG

Content

0 Content

0.1
0.3

DOCUMENT VEISIONS ...t e e e e e e
Brands and trademarks .......oooeoeenoeeeeeee e

5 Input/output (I/O) modules for PCD1 and PCD2

5.1
5.1.1
51.2
5.1.3
514

5.2
5.2.1
522
5.2.3

5.3
5.3.1
5.3.2

5.4
5.4.1
5.4.2
5.4.3
544

5.5
5.5.1
5.5.2
5.5.3
554
5.5.5

5.6
5.6.1

5.7
5.7.1
5.7.2

5.8
5.8.1
5.8.2
5.8.3
5.8.4

5.9
5.9.1

5.10
5.10.1
5.10.2

5.11
5.11.1

5.12

General iINformations ..........c.uviiiiiie e
OVEIVIBW .ottt e e e et e e e e e e e eeeaaaaans
Outphased I/O-moduels PCD2 ..o
Power consumption of PCD2 input/output modules..............................
Maximal current consumption from base units..................................
Digital input Modules ...
PCD2.E11x, 8 digital inputs ...,
PCD2.E160/161, 16 digital inputs, ribbon cable connector ...................
PCD2.E165/166, 16 digital inputs, spring terminal connectors .............
Digital input modules, electrically isolated ...............cccovvviiiiiiiiiiierrieenn,
PCD2.E500, 6 digital inputs for 115 - 230 VAC ......ccocoeviviiieeeeeee,
PCD2.E61x, 8 digital inputs, electrically isolated ..................................
Digital output MOdUIES ........oiiiiieieee e
PCD2.A300, 6 digital outputs for2 Aeach ............ccooeeeeii
PCD2.A400, 8 digital outputs for0.5Aeach .................oeeeeeieeiiieen e,
PCD2.A460, 16 digital outputs for 0.5 A each, with ribbon connector ...
PCD2.A465, 16 digital outputs, for0.5Aeach ..............cccce.
Digital output modules, electrically isolated ..................ccccc.
PCD2.A200, 4 relays with make contacts, with contact protection .......
PCD2.A210, 4 relays with break contacts, with contact protection .......
PCD2.A220, 6 relays with make contacts, without contact protection ..
PCD2.A250, 8 relays with make contacts, without contact protection ..
PCD2.A410, 8 digital outputs for 0.5 A each, electrically isolated .........
Digital combined input and output modules ......................
PCD2.B100, 2 inputs + 2 outputs

+ 4 digital inputs/outputs (selectable) ..........cccciiiiiiiin
Multi-functional input/output modules ...
PCD2.G400, multi-functional input/output module ................................
PCD2.G410, multi-functional I/O module

with elect. isolated digital 1/O ............coooiiiiiiii e
Analogue iNput MOAUIES .........uciiiiiieieeecc e
PCD2.W10x, analogue inputs, 4 channels, 12 bit resolution ................
PCD2.W11x, analogue inputs, 4 channels, 12 bit resolution ................
PCD2.W2x0, analogue inputs, 8 channels, 10 bit resolution ................
PCD2.W3x0, analogue inputs, 8 channels, 12 bit resolution ................
Analogue input modules with electricaly isolation ...........cccccceeeeeeie
PCD2.W3x5, analogue inputs, 7 channels, 12 bit resolution,

electrical iSOlated ......... ...
Analogue output MOodUIES ...
PCD2.W4x0, analogue outputs, 4 channels, 8 bit resolution ................
PCD2.W6x0, analogue outputs, 4 channels, 12 bit resolution ..............
Analogue output modules with electrically isolation ...........cccccccceeeeee
PCD2.W6x5, analogue outputs, 6 (4) channels,

10 bit resolution, electrcal isolated ..o,
Analogue input and output modules ...........cccccoiiiiiiiiiiie

Content

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19

0-1



Saia-Burgess Controls AG

Content

5.12.1

5.13
5.13.1

5.14

5.15

5.16
5.16.1
5.16.2

5.17
5.17.1

5.18
5.18.1

5.19
5.19.1
5.19.2

PCD2.W5x0, analogue inputs/outputs, 2 + 2 channels,

12 DIt re@SOIULION .o 5-93
Combined analogue input/output modules with galvanic isolation ........ 5-97
PCD2.W525 Combined analogue input/output modules

With galvanic isolation ... 5-98
Analogue weighing MOdUIES ...........ooviiiiiiiiiiiiie e 5-106
Analogue thermocouple Modules ............ceieiiiiriiiiiccc e, 5-107
Fast counting MOdUIES ...........cooiiiiiiiiii e 5-108
PCD2.H100, counting module upto 20 kHz ..., 5-109
PCD2.H110, general purpose counting / measuring module

(8]0 (o Tt 10O N 4 5-114
SSlinterface MOAUIES ..........ooevviiiiiiiiiiiiieeee e 5-116
PCD2.H150, SSI interface module for absolute encoder ...................... 5-117
Motion control modules for stepper motors ... 5-120
PCD2.H210, Motion control module for stepper motors ...................... 5-121
Motion control modules for servo-motors ...........cccceeeeeeviiiiieee e 5-124
PCD2.H31x, motion control module for servo-motors, 1-axis encoder . 5-125
PCD2.H32x, motion control modules for servo-drives ............ccoevveunn.... 5-129

6 Input/output (I/0O) modules for PCD3

6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6

6.2
6.2.1
6.2.2
6.2.3

6.3
6.3.1
6.3.2

6.4
6.4.1
6.4.2
6.4.3

6.4.4
6.5
6.5.1
6.5.2
6.5.3
6.5.4

6.5.5

Introduction to I/O MOodUIEs ............eeeveiiiiiie e 6-1
CONNECION LYPES ... 6-4
Current consumption of the modules ...........cccoooiiiiiiiiiie 6-5
External input VOIRAQEe ......uveiiiii e 6-6
Example /O modules ... 6-7
Open the Module hOUSING .......eeiiiiiiiiiie e 6-7
Outphased I/O-moduels PCD2 ... 6-8
Digital input MOAUIES .........oiiiiiiiiii e 6-10
PCD3.E110/111/112/116, 8 digital inputs .............oveveeeiiiiiiiieee e 6-11
PCD3.E160/161, 16 digital inputs, ribbon cable connector ................... 6-13
PCD3.E165/166, 16 digital inputs, cage clamp terminal connectors ....6-15
Digital input modules, electrically isolated from the 1/0 Bus ................. 6-17
PCD3.E500, 6 digital inputs, electrically isolated from the 1/0 Bus ....... 6-18
PCD3.E610/613, 8 digital inputs, electrically isolated from the I/0O Bus 6-20
Digital output modules ..., 6-22
PCD3.A300, 6 digital outputs for2 Aeach .....................cl 6-23
PCD3.A400, 8 digital outputs for0.5 Aeach .............ccoeeeieeiieiiee e, 6-25
PCD3.A460, 16 digital outputs for 0.5 A each,

with ribbon cable conNector ... 6-27
PCD3.A465, 16 digital outputs for0.5 Aeach ...........ccooeeeeiiieii e, 6-29
Digital output modules, electrically isolated ...................cccc. 6-31
PCD3.A200, 4 relays with make contacts, with contact protection ....... 6-32
PCD3.A210, 4 relays with break contacts, with contact protection ....... 6-34

PCD3.A220, 6 relays with make contacts, without contact protection .. 6-36
PCD3.A251, 8 relays, 6 with changeover contacts,

2 With MaKe CONLACES ..o 6-38

PCD3.A410, 8 digital outputs for 0.5 A each, electrically isolated ......... 6-40

Content

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19

0-2



Saia-Burgess Controls AG

Content

6.6
6.6.1

6.6.2
6.7
6.7.1
6.8
6.8.1
6.8.2
6.9
6.9.1

6.10
6.10.1
6.10.2

6.11
6.11.1

6.12
6.12.1

6.13
6.13.1

6.14
6.14.1

6.15
6.15.1
6.16
6.16.1
6.17
6.17.1
6.17.2
6.17.3
6.17.4
6.17.5
6.18
6.18.1

A Appendix
A1
A4
A.4.1
A4.2
A4.3
A4.4
A.6

Digital output modules for manual operation, electrically isolated ....... 6-42
PCD3.A810, Digital manual control module with 4 relays,

2 with changeover, 2 with make contacts ...........cccccviieeeiiiiiiiiii, 6-43
PCD3.A860, digital light and shade module, with 2 make contacts ...... 6-47
Digital combined input/output modules .................cccooiiiii 6-53
PCD3.B100, combined with 2 inputs + 4 digital I/Os...........ccccceevnnnnnee 6-54
Analogue iNpuUt MOAUIES .........uciiiiiiiieeece e 6-57
PCD3.W2x0, analogue inputs, 8 channels, 10 bit resolution ................ 6-58
PCD3.W3x0, analogue inputs, 8 channels, 12 bit resolution ................ 6-64
Analogue input modules, electrically isolated from the I/O Bus ........... 6-72
PCD3.W3x5, analogue inputs electrically isolated from the I/O Bus,

7 channels, 12 Bit resolution .............oviiiiiii i, 6-73
Analogue output MOdUIES ......ccoiiiiiire 6-77
PCD3.W4x0, analogue outputs, 4 channels, 8 bit resolution ................ 6-78
PCD3.W6x0, analogue outputs, 4 channels, 12 bit resolution .............. 6-82
Analogue output modules, electrically isolated from the 1/0 Bus ......... 6-87
PCD3.W6x5, analogue outputs electrically isolated from the 1/0O Bus,

6(4) channels, 10 Bit resolution ............ccuueeiiiiiiiiiie e 6-88
Analogue combined input/output modules ...........ccccoiiiiiiiiiiiiiiiii, 6-92
PCD3.W500, analogue inputs/outputs, 2 + 2 channels,

12 DIt rE@SOIULION ... 6-93
Analogue combined input/output modules, electrically isolated ............ 6-97
PCD3.W525 analogue combined input/output module

with electrical iSolation ..........ccccooiiiiiiii 6-98
Analogue manual control modules ..........ccccooovviiiiiiiiiicii e, 6-103
PCD3.W800, Analogue manual control module with 4 output channels,
0...410 V, 10 bit reSOIUtION .......eoiiieeieeeee e 6-104
Weighing MOAUIES ........ccooeeiie e 6-108
PCD3.W720 ...ttt e e e e e e e et eeeaeeeeaannes 6-108
General-purpose temperature modules ............ccccoevviviiiiii 6-109
PCD3.WT4AS .ttt e e e e e et e e e e e e e e nnnes 6-109
Counting and motion control I/O modules ..............cccceeeiiiiiiiiiiieeneeeen. 6-110
PCD3.H100, counting module up to 20 KHz ..........cccooiiiiiiiiieiiiie 6-111
PCD3.H110, counting module up to 100 kHz ................ooeeeiiiiiinn, 6-116
PCD3.H150, SSl interface module for absolute encoder ...................... 6-118
PCD3.H210, Motion control module for stepper motors ....................... 6-121
PCD3.H31x, motion control module for servo-motors, 1-axis encoder . 6-124
Miscellaneous modules ... 6-128
PCD3.5100 Workshop simulator unit ... 6-129
LCONS <. A-1
Installation direction and relays contact protection .............cccccccovnnnen. A-2
Installation direction for switching low voltages .............cccccceeeiiinnnneee. A-2
Installation direction for switching higher voltages ...........ccccccceiiinnnne. A-2
Switching inductive [0ads ... A-4
Relay manufacturer’s information on RC unit dimensioning ................. A-4
(@703 | =1 (SRR A-6

Content

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19

0-3



Saia-Burgess Controls AG Content

Document versions | Brands and trademarks

0.1 Document versions n

Version | Changes Published Remarks

ENO1 2014-07-28 |2014-07-30 | New document content from
manual 26/737 PCD1|PCD2

ENO2 |2014-08-06 [2014-08-06 |Contentfrom 26/789 PCD3 added
ENO3 |2014-09-19 [2014-09-19 [ Better names for the chapters

0.3 Brands and trademarks

Saia PCD® and Saia PG5®
are registered trademarks of Saia-Burgess Controls AG.

Technical modifications are based on the current state-of-the-art technology.
Saia-Burgess Controls AG, 2014. © All rights reserved.

Published in Switzerland

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 0-4



Saia-Burgess Controls AG

I/O modules PCD1|PCD2

5.1
5.1.1

Input/output (I/O) modules for PCD1 and PCD2

General informations

Overview

Overview

The summary below shows the available digital and analogue 1/O modules, coun-
ters etc. for the PCD2 series:

Type Des- [No. |Description Input/output Page
igna- |[1/Os signal range
tion or
mod

PCD2 digital input modules

PCD2.E110 |81 8 |8 inputs 8 ms 24 Vpc 5-9

PCD2.E111 |81 8 |8inputs 0.2 ms 24 Vpc 5-9

PCD2.E112 |81 8 |8 inputs 9 ms 12 Vbc 5-9

PCD2.E116 |81 8 |8inputs 0.2 ms 5 Vbc 5-9

PCD2.E160 |161 | 16 |16 inputs 8 ms, connection via 24 Vpc 5-11
34-pole ribbon connector

PCD2.E161 |161 | 16 [16 inputs 0.2 ms, connection 24 Ve 5-11
via 34-pole ribbon connector

PCD2.E165 |161 | 16 |16 inputs 8 ms, spring terminal 24 Vpc 5-14
connection

PCD2.E166 |161 | 16 |16 inputs 0.2 ms, spring 24 Vpc 5-14
terminal connection

PCD2 digital input modules, electrically isolated ')

PCD2.E500 (6 6 |6 inputs 100...240 Vac | 5-17

PCD2.E610 |81 8 |8 inputs 10 ms, electrically 24 Vbc 5-19
isolated

PCD2.E611 |81 8 |8 inputs 0.2 ms, electrically 24 \Vbc 5-19
isolated

PCD2.E613 |81 8 |8 inputs 9 ms, electrically 48 Vbc 5-19
isolated

PCD2.E616 |8 I 8 |8 inputs 0.2 ms, electrically 5Vbc 5-19
isolated

PCD2 digital output modules

PCD2.A300 |60 6 |6 outputs 2 A 10...32 Vbc | 5-22

PCD2.A400 |80 8 |8 outputs 0.5A 5...32Vbc | 5-24

PCD2.A460 |8 O 8 |8 outputs 0.5 A, electrically 10...32 Vbc | 5-26
isolated

PCD2.A465 |16 O | 16 |16 outputs 0.5 A, spring termi- | 10...32 Vbc | 5-29
nal connection

each other

1) galvanic separation of outputs to Saia PCD®, the channels themselves are not separated against
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Type Des- [No. |Description Input/output Page
igna- |l/Os signal range
tion or
mod
PCD2 digital output modules, electrically isolated
PCD2.A200 |40 4 |4 make contacts 2 A 250 Vac 5-32
50 Vbc
PCD2.A210 |40 4 |4 break contacts 2A 250 Vac 5-34
50 Vbc
PCD2.A220 |6 O 6 |6 make contacts 2 A 250 Vac 5-36
50 Vbc
PCD2.A250 |80 8 |8 make contacts 2 A 48 Vac 5-38
50 Vbc
PCD2.A410 |8 0O 8 |8 outputs 0.5 A, electrically 5...32Vpc | 540
isolated ")
PCD2 digital, combined I/O modules
PCD2.B100 |2] + 8 |2 inputs, 2 outputs, 4 select- 24 \VVbc 5-43
20 + able as inputs or outputs 5...32 Vbc
41/0 24 \/bc
PCD2 multi-functional I/O modules
PCD2.G400 10 digital inputs 24 Vpc 5-47
2 analogue inputs 10 bit 0...10V
6 analogue inputs 10 bit Pt/Ni1000
8 digital outputs 24 Vpc
6 analogue outputs 8 bit 0...10 Vbc
PCD2.G410 16 digital inputs 24 \/bc 5-48
4 analogue inputs 10 bit IYUIT
4 relay outputs 250 Vac
4 analogue outputs 8 bit U/l

1) galvanic separation of outputs to Saia PCD®, the channels themselves are not separated against

each other

Overview
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Overview

Type Des- [No. |Description Input/output Page
igna- |l/Os signal range
tion or
mod
PCD2 analogue input modules
PCD2.W100 (4 I 4 | Analogue inputs 12 bit 0...10V, 5-51
-10...+10 V
PCD2.W105 (4| 4 | Analogue inputs 12 bit 0...+20 mA | 5-51
-20...0 mA
-20...+20 mA
PCD2.W110 (4| 4 | Analogue inputs 12 bit Pt100 5-54
PCD2.W111 |4 | 4 | Analogue inputs 12 bit Ni100 5-54
PCD2.W112 (4| 4 | Analogue inputs 12 bit Pt1000 5-54
PCD2.W113 |4 | 4 | Analogue inputs 12 bit Ni1000 5-54
PCD2.W114 (4| 4 | Analogue inputs 12 bit Pt100 5-54
PCD2.W200 |8 | 8 |8 analogue inputs 10 bit 0...10V 5-59
PCD2.W210 (8| 8 |8 analogue inputs 10 bit 0...20mA | 5-59
PCD2.W220 |8 | 8 |8 analogue inputs 10 bit Pt/Ni1000 | 5-59
PCD2. 81 8 |8 analogue inputs 10 bit NTC10 5-59
W220202
PCD2. 81 8 |8 analogue inputs 10 bit 4x0...10V | 5-59
W220212 4xPt/Ni 1000
PCD2.W300 (8 I 8 |8 analogue inputs 12 bit 0...10V 5-64
PCD2.W310 |81 8 |8 analogue inputs 12 bit 0...20mA | 5-64
PCD2.W340 (8 I 8 |8 analogue inputs 12 bit, 0...10V, 5-64
jumper selectable 0...25V
0...20 mA,
Pt/Ni1000
PCD2.W350 |8 | 8 |8 analogue inputs 12 bit Pt/Ni 100 5-64
PCD2.W360 (8 I 8 |8 analogue inputs 12 bit, Pt1000 5-64
resolution < 0.1°C
PCD2 analogue input modules, electrically isolated ')
PCD2.W305 |7 | 7 |7 analogue inputs 12 bit 0...10V 5-70
PCD2.W315 |7 | 7 |7 analogue inputs 12 bit 0...20mA | 5-70
PCD2.W325 |7 | 7 |7 analogue inputs 12 bit -10...+10V | 5-70
PCD2 analogue output modules
PCD2.W400 |40 | 4 |4 analogue outputs 8 bit 0...10V 5-87
PCD2.W410 |4 O 4 |4 analogue outputs 8 bit, 0...10V, 5-87
jumper selectable 0...20 mA,
4...20 mA
PCD2.W600 |40 | 4 |4 analogue outputs 12 bit 0...10V 5-91
PCD2.W610 {4 O 4 |4 analogue outputs 12 bit, 0...10V, 5-91
jumper selectable -10V.+10V
0...20 mA,
4...20 mA

1) galvanic separation of outputs to Saia PCD®, the channels themselves are not separated against

each other
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Overview

thermocouples ?)

Type Des- [No. |Description Input/output Page
igna- |l/Os signal range
tion or
mod
PCD2 analogue output modules, electrically isolated ")
PCD2.W605 |6 O | 6 |6 analogue outputs 10 bit 0...10V 5-96
PCD2.W615 |4 O 4 |4 analogue outputs 10 bit 0...20mA | 5-96
PCD2.W615 |6 O 6 |6 analogue outputs 10 bit -10...+10V | 5-96
PCD2 analogue combined input/output modules
PCD2.W500 |21+ | 4 |2 analogue inputs 12 bit 0...10V, 5-76
20 + 2 analogue outputs 12 bit -10...+10V
PCD2.W510 |21+ | 4 |2 analogue inputs 12 bit 0...+20mA | 5-76
20 + 2 analogue outputs 12 bit -20...+20 mA
PCD2 analogue combined input/output modules, electrically isolated ')
PCD2.W525 |4 E 4 |4 analogue inputs 14 bit 0...10V, 5-81
0(4)...20 mA
Pt500/1000,
Ni1000
+2A + 2 analogue outputs 12 bit 0...10V,
0(4)...20 mA
PCD2 weighing modules
PCD2.W710 (11 1 | 1-channel weighing module for 4/6- 5-100
wire weighing cells
PCD2.W720 (21 2 | 2-channel weighing module for 4/6- 5-100
wire weighing cells
PCD2 thermocouple modules
PCD2.W745 (4] 4 | Thermocouple module for J, K... 6-98 5-101

1) Galvanic separation of outputs to Saia PCD®, channels themselves not separated
2) Non-pluggable cage clamp terminals
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Overview
PCCD2 fast counting I/0 modules
PCD2.H100 Counting module up to 20 kHz 5-103
PCD2.H110 General purpose module up to 100 kHz 5-108
PCD2 SSI encoder modules
|PCD2.H150 | | SSI interface module |5-110|
PCD2 Positioning modules for stepping motors
|PCD2.H210 | | Motion control module for stepper motors |5-114 ]
Positioning modules for servo-drives
PCD2.H310 Motion control module for servo-motors 5-119
1-axis encoder 24 Vbc
PCD2.H311 Same as H310, but 1-axis encoder 5 Vbc 5-119
PCD2.H320 Motion control module for servo-drives 5-123
2-axis with encoder 24 Vbc
PCD2.H322 Same as H320, but 1-axis (slave operation) 5-123
PCD2.H325 Motion control module for servo-drives, 2-axis [5-123
with 5V and SSI absolute value encoder
PCD2.H327 Same as H325, but 1-axis (slave operation) 5-123
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Overview

5.1.2 Outphased 1/0-moduels PCD2

Article Active | Not recommended for Outphased
new projects (no longer produced)

PCD2.A200 x
PCD2.A210
PCD2.A220
PCD2.A250
PCD2.A300
PCD2.A400
PCD2.A460
PCD2.A465
PCD2.A410
PCD2.B100 x
PCD2.G400 x
PCD2.G410 X
PCD2.E110
PCD2.E111
PCD2.E112
PCD2.E116
PCD2.E160
PCD2.E161
PCD2.E165
PCD2.E166
PCD2.E500
PCD2.E610
PCD2.E611
PCD2.E613
PCD2.E616
PCD2.H100 x
PCD2.H110 x
PCD2.H150A x
PCD2.H150B X
PCD2.H210 x
PCD2.H310 x
PCD2.H311
PCD2.H320
PCD2.H322
PCD2.H325
PCD2.H327
PCD2.H322
PCD2.H325
PCD2.H327
PCD2.W100 x

X

X

X | X | X

X | X

X

X

X | X

X

X | X

X | X [ X

X

X

X | X

X

X

X | X

X

X | X

X
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Overview

Article Active | Not recommended for Outphased

new projects (no longer produced)
PCD2.W105 x
PCD2.W110
PCD2.W111
PCD2.W112 x
PCD2.W113
PCD2.W114 x
PCD2.W200
PCD2.W210
PCD2.W220
PCD2.W220202
PCD2.W220212
PCD2.W300
PCD2.W305
PCD2.W310
PCD2.W315
PCD2.W325
PCD2.W340
PCD2.W350
PCD2.W360
PCD2.W525
PCD2.W400
PCD2.W410 x
PCD2.W500 x
PCD2.W510 x
PCD2.W600
PCD2.W610
PCD2.W605
PCD2.W615
PCD2.W625 x
PCD2.W710 x
PCD2.W720 x
PCD2.W745 x

X
X

X

X

X

X | X | X

X | X

X

X | X

X

X

X | X

X

X | X

X

X
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Overview

Maximal external current

51.3 Power consumption of PCD2 input/output modules
Type Maximal Maximal
PCD2.... internal current internal current

consumption
| from +V [mA

consumption
| from +5 V [mA]

consumption

at 24V, | [mA]

]

E11x 24 -- 8 inputs, 6 mA/input
E16x 72 -- 16 inputs, 4 mA/input
E500 1 -- 6 inputs, 10...12 mA/input
E61x 24 -- 8 inputs, 5 mA/input
A200 15 -- 32 mA"

A220 20 -- 48 mA"

A251 25 -- 64 mA"

A300 20 - Load current
A400 25 - Load current
A410 24 - Load current
A46x 74 - Load current
B100 25 - Load current
W200/210 8 5 -

w220 8 16 -
W300/310 8 5 -

W3x5 60 0 -
W340/360 8 20 -

W350 8 30 -

W4x0 1 30 W410 100 mA?
W5x0 200 -- -

W525 40 -- Load current
W600 4 20 -
W605/625 110 -- -

W610 110 -- 100 mA?
W615 55 -- 90 mA
W720 60 100 -

W745 200 -- -
H100/H110 90 -- CCO output: load current
H150 25 -- Load current
H210 85 -- Load current
H310/H311 140 -- max. 15 mA
H320/H322 230 20 Load current
H325/H327 250 20 Load current

1) Coil resistance of the relay 3 kOhm
2) Basic consumption 20 mA, plus 0..20 mA per output

5.1.4 Maximal current consumption from base units
Base unit internal 5 V- | internal +V-
Bus Bus
PCD1 750 mA 100 mA
PCD2.M110/M120 (before hardware version H) 1100 mA 200 mA
PCD2.M110/M120 1600 mA 200 mA
PCD2.M150/M170 1600 mA 200 mA
PCD2.M480 2000 mA 200 mA
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Saia-Burgess Controls AG

I/O modules PCD1|PCD2

Digital 1/0 modules

5.2 Digital input modules
PCD2.E110 8 inputs, 24 VbCc, 8 ms
PCD2.E111 8 inputs, 24 VDC, 0.2 ms
PCD2.E112 8 inputs, 12 VDC, 9 ms
PCD2.E116 8 inputs, 5 VDC, 0.2 ms
PCD2.E160 16 inputs, 24 VDC, 8 ms,
connection via 34-pole ribbon connector
PCD2.E161 16 inputs, 24 VDC, 0.2 ms,
connection via 34-pole ribbon connector
PCD2.E165 16 inputs, 24 VDC, 8 ms,
spring terminal connection
PCD2.E166 16 inputs, 24 VDcC, 0.2 ms,
spring terminal connection

Definition of input signals

for 5 VDC for 12 Vbc for 24 Vbc
PCD2.E116 PCD2.E112 PCD2.E110, PCD2.E111,
PCD2.E160...E166

7 Voc 15 Voc 30 Voc

5 Voc 12 Voc 1 24 Voc 1
2.5 Voc 7.5 Voc 15 Voc
1 Voc 2.5 Voc 5 Voc
0 Voc 0 Voc 0 Voc

0 0
-7 Voc -15 Vi -30 Voc

the Saia PCD® and the external +24 V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when
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5-9



Saia-Burgess Controls AG

I/O modules PCD1|PCD2

5.2.1

PCD2.E110, PCD2.E111, PC

PCD2.E11x, 8 digital inputs

Application

D2.E112 and PCD2.E116

Low-cost input module for source or sink operation with 8 inputs, electrically
connected. Suitable for most electronic and electromechanical switching elements
at 24 Vpc. The PCD2.E111 differs from the PCD2.E110 in its shorter input delay,

typically 0.2 ms.

Technical data

Number of inputs:

8 electrically connected,
source or sink operation

Input voltage E110:

24 VDC (15...30 VDC) smoothed

or pulsed n

E111: 24 VDC (15...30 VDC) smoothed,
E112: max. 10 % residual ripple
E116: 12 VDC (7.5...15 VDC) smoothed,
Special : max. 10 % residual ripple
5VDC (1...7 VDC) smoothed,
max. 10 % residual ripple
other values on request

Input current: 6 mA at 24 VDC

Input delay  E110: typically 8 ms
E111: typically 0.2 ms
E112: typically 9 ms
E116: typically 0.2 ms

acc. to IEC 801-4

Resistance to interference:

2 kV under capacitive coupling
(whole trunk group)

Internal current consump-
tion:
(from +5 V bus)

1...24 mA
typically 12 mA

Internal current consump-
tion:
(from V+ bus)

0 mA

External current consump-
tion:

max. 48 mA (all inputs=1) at 24 VDC

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19
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Saia-Burgess Controls AG

I/O modules PCD1|PCD2

PCD2.E110, PCD2.E111, PCD2.E112 and PCD2.E116

LEDs and connection terminals

I——————

O 0K O0QQA [ B

9 8 7 6 5 4 3 2 1 0
— L E7 E6 E5 E4 E3 E2 E1 EO

v

~

OIOIOIOIOIOIOIOINLY e——

Bus connector

Bus interface and
Threshold switches

Input circuits

LEDs
Screw terminals
Inputs EO to E7

Input load resistors
User ground -
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Saia-Burgess Controls AG I/O modules PCD1|PCD2
PCD2.E110, PCD2.E111, PCD2.E112 and PCD2.E116

Input circuits and terminal designation

Depending on external wiring, this module may be used for source or sink opera-
tion.

Source operation (positive logic):

Load resistors Input filter Threshold
switch
LED
4k7 10k EE
—
I/0
Bus @
E1 Inter- 9 @
face 8
7 o
4k7 10k 7]
o1 Frt

EO

- E1 EO Switch closed

‘ (positive at input) : Input state "H" = LED on

9
i—l Ue : 24 VDC ﬁ \( Switch open : Input state "L" = LED off

— - 12 VDC Switch open : Input state "H" = LED on
_ 5VDC

n Watchdog: This module can be used on all base addresses; there is no interaction

9l8}y | 1]o0
—|L E1]|EO
— " Switch closed
+ Ue: 24 VDC (negative at input) : Input state "L" = LED off

with the watchdog on the CPUs. For details, please refer to the “Watchdog” section,
which describes the correct use of the watchdog in conjunction with PCD2 compo-
nents.
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Saia-Burgess Controls AG I/O modules PCD1|PCD2
PCD2.E160/161

5.2.2 PCD2.E160/161, 16 digital inputs, ribbon cable connector
Application

Low-cost input module for source or sink operation with 16 inputs, electrically
connected. Suitable for most electronic and electromechanical switching elements
at 24 VDC. The PCD2.E161 differs from the PCD2.E160 in its shorter input delay,
typically 0.2 ms.

Technical data

Number of inputs: 16 electrically connected,
source or sink operation

Input voltage E160: 24 VDC (15...30 VDC) smoothed or pulsed n

E161: 24 VDC (15...30 VDC) smoothed

max. 10 % residual ripple

Input current: 4 mA per input at 24 VDC
Input delay  E160: typically 8 ms

E161: typically 0.2 ms

Resistance to interference: |2 kV under capacitive coupling (whole trunk group)
acc. to IEC 1000-4-4
Internal current consump- |1...72 mA
tion: typically 36 mA
(from +5 V bus)
Internal current consump- |0 mA
tion:

(from V+ bus)
External current consump- [max. 64 mA (all inputs="1") at 24 VDC
tion
Terminals: 34-pole ribbon connector

LEDs and connection terminals

|: | Busconnector
1

T Bus interface and
| —— Threshold switch

- Input circuits

LEDs (3 colour)

DoppPpooRoB
‘ Ribbon cable

ﬁl\ | | | | | |
?Wz_;J L L connector

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 5-13



Saia-Burgess Controls AG I/O modules PCD1|PCD2
PCD2.E160/161

E15 E13 E11 E9 E7 E5 E3 E1
E14 E12 E10 E8 E6 E4 E2 EO

O O [ @ O [ O

E15 E8 E7 EO
2I 4 I6 8 10 12 14 16 18 20 22 24 26 28 30I 32 34
OO0OO0OO0OO0OO0O0OO0OO0OO0OO0OO0O0OO0O0O0O0
OO0 O0O0O0 OO0 00000000 O0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
- - =--LLLL=-=-=--=-1L11L°L
For every 2 inputs, a 3-colour LED is fitted: n
Lep | [O] [® [ [® [® [0 [® [
Eo [E1 || E2 | E3|[JE4 |E5 || E6 |[E7 || E8 | E9 [|E10]|E11 [ E12|E13[|E14]E15
off 0]0 0]0 0]0 0110 0|0 0|0 0|0 0]0
B (oM oM [oM oM " [oM oM " ToM oMN
green| O | 1 011 011 01| 1 011 0] 1 011 0] 1
yellow] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Saia Burgess Controls provides a wide range of pre-configured cables with a 34-
pole ribbon connector at one or both ends.

These connection cables can be plugged at one end into the PCD2.E160 I/O
module and at the other end into an I/O terminal adapter.

The following adapters are obtainable from Saia Burgess Controls: terminal
adapters for connecting 3-wire sensors to individual terminals for Signal, Plus and
Minus; terminal adapters for connecting 16 I/Os with and without LED and relay
interface; and terminal adapters with changeover contacts for signal conversion for
digital output modules.

Further information can be found in the Manual on “System cables and connec-
tion system” 26/792.

The following materials can be ordered from ‘3M’:

e Socket connector 34-pole Type 3414-6600
o (Metal strain relief) *) Type 3448-2034
e (Handle for socket connector 34-pole) *) Type 3490-3

Matching cables can be ordered in reels from ‘3M’:
e Ribbon cable 34-pole,

grey with pin 1 identification Type 3770/34 or 3801/34
e Round cable 34-pole,

grey with pin 1 identification Type 3759/34
*) optional
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Saia-Burgess Controls AG

I/O modules PCD1|PCD2

PCD2.E160/161

Input circuits and terminal designation

Depending on external wiring, this module may be used for source or sink opera-

tion.

Source operation (positive logic):

10k 10k
7 7 | 3 | T >
L L1 J_ &~ L | »”
A
LED red
10k 10k
7 3 | 7 | T >
L1 LI J_ N % L | »
el
LED green
7 :[7 RTRERE If both inputs 0 and 1 are
17, 19, 21, 2325, 27, 29, 31 30 | 32 Ribbon cable connector switched on, the yellow (orange)
_ L E1|EO LED lights up
] N
- L Switch closed: (+ at input): signal state "H", LED lights up
— Ue24VDC Schalter open: signal state "L", LED off

+ [

Sink operation (negative logic):

1,3,57 , 11,13,
17, 19, 21, 23 295,1217,1239,1351 30|32
- L E1|EO
+__
— Ue 24VDC
- T

Ribbon cable connector

Switch closed: (- at input): signal state "L", LED off
Switch open: signal state "H", LED lights up

Watchdog: This module can interact with the watchdog; if it is used on base
address 240 (or 496 for the PCD2.M17x), the last input with address 255 (or 511
for the PCD2.M17x) cannot be used.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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I/O modules PCD1|PCD2

PCD2.E165/166

5.2.3 PCD2.E165/166, 16 digital inputs, spring terminal connectors

Application

Low-cost input module for source or sink operation with 16 inputs, electrically
connected. Suitable for most electronic and electromechanical switching elements
at 24 Vpc. The PCD2.E166 differs from the PCD2.E165 in its shorter input delay,

typically 0.2 ms.

Technical data

Number of inputs: 16

electrically connected,
source or sink operation

Input voltage E165:

max. 10 % residual ripple

24 VDC (15...30 VDC) smoothed or pulsed
E166: 24 VVDC (15...30 VDC) smoothed

Input current: 4 mA per input at 24 VDC

Input delay  E165: typically 8 ms
E166: typically 0.2 ms

acc. to IEC 1000-4-4

Resistance to interference: |2 kV under capacitive coupling (whole trunk group)

Internal current consump- |1...72 mA
tion: typically 36 mA
(from +5 V bus)

Internal current consump- |0 mA
tion:
(from V+ bus)

tion

External current consump- |max. 64 mA (all inputs=1) at 24 VDC

Terminals:

Spring terminal connection (not pluggable),
for wires up to max. 0.5 mm? (1 x AWG 20)

LEDs and connection terminals

I: |  Busconnector

[ I

Bus interface and
4 —"" Threshold switch

| Input circuits

LEDs (3 colour)

el ele Nl el el el e vv

\

—> opolo- - ----~ ojojo
oojoj- - - - - - - 0jojofl————— Screwless terminals

o © d @ @ © O O
0 0

] e O
O|O|0|0O|O|0O OO O|O|O|0|0|0O|0O |0 O

Functon — — L L E15E14E13E12E11E10 E9 E8 E7 E6 E5 E4 E3 E2 E1 EO

Terminal 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Saia-Burgess Controls AG I/O modules PCD1|PCD2

PCD2.E165/166

For every 2 inputs, a 3-colour LED is fitted:

| O | O | O | © | @ | @ | O | ©
E0 |E1 [|E2 |E3||E4|E5]||E6 | E7 || E8 [ E9Q [|E10|E1 [|E12|E13||E14]|E15

off 0[O0 0[O0 0[O0 0|0 0[O0 0[O0 0[O 0[O0
B (ol oM oM " ToM " ToM " ToM " ToM"ToM
igreen | 0 | 1 01 0f1 0] 1 01 0|1 01 01
yellow] 1 | 1 111 111 111 111 111 111 111
Input circuits and terminal designation
Depending on external wiring, this module may be used for source or sink
operation.

Source operation (positive logic):

10 k 10 k
|
L1
?" LED red
10 k 10 k
1 —1 R 0 I . —1 T
ﬁ ?" LED green
If both inputs 0 and 1 are
Iil +— switched on, the yellow
(orange) LED lights up
1911817 |16 110 .
Screwless terminals
—|—]|L]|L E1|EO

— Ue24VDC Switch open: signal state "L", LED off

T

- W! }l) Switch closed (+ at input): signal state "H", LED lights up

Sink operation (negative logic):

T |

19118 (17| 16 110 .
Screwless terminals
—|—|L|L E1|EO
T
+ Switch closed (- at input): signal state "L", LED off
_— Ue24VDC Switch open: signal state "H", LED lights up
- 1

Watchdog: This module can interact with the watchdog; if it is used on base
address 240 (or 496 for the PCD2.M17x), the last input with address 255 (or 511
for the PCD2.M17x) cannot be used.
For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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Saia-Burgess Controls AG

I/O modules PCD1|PCD2

5.3

Digital input modules, electrically isolated

Digital input modules, electrically isolated

PCD2.E500 6 inputs for 115 - 230 VAC

PCD2.E610 8 inputs 24 Vbc, 10 ms

PCD2.E611 8 inputs 24 VDC, 0.2 ms

PCD2.E613 8 inputs 48 VDC, 9 ms

PCD2.E616 8 inputs 5VDC, 0.2 ms,

Electrical isolation of outputs to the Saia PCD®.
The channels are not isolated from each other.

Definition of input signals

for 5 VDC for 24 VbC for 48 VDC
PCD2.E616 PCD2.E610, PCD2E611 PCD2.E613
7 Voc 30 Voc 60 Voc
5 Voc 1 24 Voc 1 48 Voc 1

2.5 Voc 15 Voc 30 Voc
1 Voc 5 Vbc 10 Voc

0 Voc 0 Voc 0 Voc

0 0 0
-7 Voc -30 Voc -60 Vioc

for 115 - 230 VAC
PCD2.E500
A
250 VAC
1
80 VAC
40 VAC
0VAC 0

Installation instructions

For reasons of safety it is not permissible to connect low voltages (up to 50 V) and
higher voltages (50...250 V) to the same module.

If a Saia PCD® module is connected to a higher voltage (50...250 V), approved
components for this voltage must be used for all elements that are electrically con-
nected to the system.

Using higher voltage (50...250 V), all connections to the relay contacts must be
connected on the same circuit, i.e. in such a way that they are all protected against
one AC phase by one common fuse. Each load circuit may also be protected
individually.

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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Saia-Burgess Controls AG I/O modules PCD1|PCD2
PCD2.E500

5.31 PCD2.E500, 6 digital inputs for 115 - 230 VAc
Application

Module with 6 electrically isolated inputs for alternating current. The inputs are
set up for source operation and have one common “COM” terminal. Only the
positive half-wave of the alternating current is used.

Technical data

Number of inputs 6 electrically isolated from the CPU,
Source operation,
all inputs to the module in the same phase n
Input voltage 115/230 V 50/60 Hz, sinusoidal
(80 to 250 VAC)
Input current 115 VAC: 5...6 mA (wattless current)
230 VAC: 10...12 mA (wattless current)
Input delay
switch-on: typically 10 ms; max. 20 ms
switch-off: typically 20 ms; max. 30 ms
LED supplied directly from input current
Resistance to interference acc. |4 kV under direct coupling
to IEC 801-4 2 kV under capacitive coupling
(whole trunk group)
Electrical isolation voltage 2000 VAC, 1 min

Electrical isolation resistance 100 MOhm / 500 VDC

Optocoupler isolation voltage 2.5 kV

Galvanic separation of outputs to Saia PCD®.
The channels themselves not are separated.

Internal current consumption: <1mA
(from +5 V bus)
Internal current consumption: 0 mA

(from V+ bus)
External current consumption:

Terminals: Pluggable 10-pole screw terminal block
(4 405 4847 0Q), for wires up to 1.5 mm?

Switch on/off level:

A

250 VAC

80 VAC
40 VAC

0 VAC
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Saia-Burgess Controls AG I/O modules PCD1|PCD2
PCD2.E500

LEDs and connection terminals

Bus connector

Bus interface,
Optocoupler,
threshold switch

Input bleeder chain

LEDs

O 0 0 Q0 B

Screw terminals

DOODODODDOOOO®T
9 8 7 6 5 4 3 2 1 0
COM COM ‘ES‘EA‘EE}‘EZ‘E‘EO
%(—)

L InputsEOtoE50-5

Common connection
for the 6 inputs

Input circuits and terminal designation

150nF

IR

1/0 Bus
PCD Bus

150nF

EEIRE

9181716151413 (21110 Switch closed: Signal status 'H' = LED on
E5|E4|E3|E2|E1|EO Switch open : Signal status 'L' = LED off

skl R

(o]

O

8 leer
} } } % % % Phase 115 - 230V 50/60 Hz *)

Zero conductor

*) or interchangeable, if the rules permit this

Watchdog: This module can be used on all base addresses; there is no interac-
tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.
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I/O modules PCD1|PCD2

5.3.2

PCD2.E61x, 8 digital inputs, electrically isolated

Application

Input module for source or sink operation with 8 inputs, electrically isolated

by optocoupler. Suitable for most electronic and electromechanical switching

PCD2.E61x

elements at 24 VDC. The PCD2.E611 differs from the PCD2.E610 in its shorter

input delay, typically 0.2 ms.

Technical data

Number of inputs:

8 electrically isolated by optocoupler,
source or sink operation,
all inputs to the module in the same phase

E610:
E611:
E613:
E616:

Input voltage

24 VVDC (15...30 VDC) smoothed or pulsed
24 VVDC (15...30 VDC) smoothed
max. 10 % residual ripple
48 VDC (30...60 VDC) smoothed
max. 10 % residual ripple
5VDC (7.5...15 VDC) smoothed
max. 10 % residual ripple

Supply voltage:
for source operation:

E610: E611: E613: E616:
min. 15V 15V 30V 3V

for sink operation: min. 18V 18V 36V 3.6V
Input current: E610: E611: E613: E616:
(at input voltage) (24 VDC) (24 VDC) (48 VDC) (5 VDC)
for source operation: 5 mA 5 mA 2mA 8.4 mA
for sink operation: 37mA 37mA 15mA 6.2mA
Input delay (0-1/1-0): E610: E611: E613: E616:
on. 10 ms 0.2ms 9ms 0.2ms
off. 10 ms 1.0ms 9ms 1.0 ms

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling
(whole trunk group)

Electrical isolation voltage:

Optocoupler isolation voltage:

1000 VAC, 1 min.

2.5kV

Galvanic separation of outputs to Saia PCD®.
The channels themselves not are separated.

(from V+ bus)

Internal current consumption: 1...24 mA
(from +5 V bus) typ. 12 mA
Internal current consumption: 0 mA

External current consumption:

max. 40 mA (all inputs=1) at 24 VDC, (source opera-

tion),
max. 18 mA (sink operation)

Terminals:

Pluggable 10-pole spring terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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I/O modules PCD1|PCD2

LEDs and connection terminals

PCD2.E61x

Bus connector

[

Bus interface and

threshold switch

Input circuits

Electrical isolation by

OOoOOOQ Q@]

COOOOOOODD

9 8 7 6 5 4 3

2 1 0

— L E7 E6 E5 E4 E3 E2 E1 EO

-

Optocouplers

/ LEDS
Screw terminals n

Inputs EO to E7

Input load resistors

User ground (-)

Input circuits and terminal designation
Depending on external wiring, this module may be used for source or sink opera-

tion.Source operation (positive logic):

+5V
Q

I/0 Bus
PCD Bus

6k6 11k
—L
6k6 11k
o—1 | [ H=F
9ols| 1]o0

N er 48 VDC
+ L svocﬁﬁ

Switch closed
(positive at input) : Input state "H" = LED on
Switch open . Input state "L" = LED off

Sink operation (negative logic):

| | |

|
0

918 1

—|L E1

EOQ

4| Ue : 48 VDC
— 24 VDC
_ 5VDC

Watchdog: This module can be used on all base addresses; there is no interac-
tion with the watchdog on the CPUs. For details, please refer to the “Watchdog
section, which describes the correct use of the watchdog in conjunction with

PCD2 components.

Switch closed
(negative at input) : Input state "H" = LED off
Switch open : Input state "L" = LED on
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Digital output modules

54 Digital output modules

PCD2.A300 6 outputs 2 A, 10...32 VDC
PCD2.A400 8 outputs 0.5 A, 10...32 VDC
PCD2.A460 16 outputs 0.5 A, 10...32 VDC
PCD2.A465 16 outputs 0.5 A, 10..32 VDC

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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I/O modules PCD1|PCD2

5.4.1

PCD2.A300

PCD2.A300, 6 digital outputs for 2 A each

Application

Low cost output module with 6 transistor outputs 5 mA...2 A, without short-circuit

protection. The individual circuits are electrically connected; the voltage range is

10...32 VDC.

Technical data

Number of outputs:

6, electrically connected

Output current:

5 mA...2 A (leakage current max. 0.1 mA)

Total current per module:

6 x2A=12A (on 100 % duty cycle)

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed
10...25 VDC, pulsed

Voltage drop:

0.2Vat2A

Output delay:

Switch-on delay <1 us

Switch-off delay <200 ps

with inductive loads the delay is longer, because of the
protective diode.

Isolation voltage:

1000 VAC, 1 min

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...20 mA
typically 12 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

LEDs and connection terminals

Bus connector

CE CE CE
Cm Cm CCm

6 5 3 1 0
— +| +| [as]|aa]as]az]a1] a0
%(_/ \—Y—/
I

O0dQOdQdeH——-
IO OIOIOIOIDINIS  —

Bus interface

Output transistors
(MOSFET)

Protective diodes

LEDs
Screw terminals

Outputs

Load supply
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PCD2.A300
Output circuits and terminal designation
é 2 T Output
o © L - - transistors
o o L = [P vosFET)
o - I I
LED FKT P_rotective
. - — diodes
+— -
91871615 __ |9 Terminals
“| ]t A5 A0 H
. o
Fuse N [] Loads
24vDC | |
-1
Output conducting (set): LED on
Output disconnected (reset): LED off
Fuse: It is recommended that each module should be separately protected

with a fast-blow (S) fuse of max. 12.5 A.

tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interac-

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 5-25



Saia-Burgess Controls AG
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5.4.2

PCD2.A400

PCD2.A400, 8 digital outputs for 0.5 A each

Application

Low cost output module with 8 transistor outputs 5...500 mA, without short circuit
protection. For non-isolated circuits in the voltage range 5...32 VDC.

Technical data (for version “B”)*

Number of outputs:

8, electrically connected

Output current:

5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 5...24 VDC, the load re-
sistance should be at least 48 Q

Total current per module:

4 A on 100 % duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

5...32 VDC, smoothed
10...25 VDC, pulsed

Voltage drop:

<04Vat05A

Output delay:

Switch-on delay typically 10 ps

Switch-off delay typically 50 us

(ohmic load 5...500 mA), longer with inductive load,
because of the protective diode.

acc. to IEC 801-4

Resistance to interference:

4 kV under direct coupling
2 kV under capacitive coupling
(whole trunk group)

Internal current consump-
tion:
(from +5 V bus)

1...25mA
typically 15 mA

Internal current consump-
tion:
(from V+ bus)

0 mA

External current consump-
tion:

Load current

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

* Version “B” available since February 1995

(Version “A” was fitted with bipolar transistors. These had a shorter recovery
time, but also a higher residual voltage, resulting in a restriction on 100 %

loading)
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PCD2.A400
LEDs and connection terminals
Bus connector
Bus interface
\ \ \ \
o ———  Output transistors (MOSFET)
[ I
g g g g }— Protective diodes H
OO 0O0@Q@Q@ B+——— LEDs
DOODODDODDBH
o Screw terminals
- +‘A7‘A6‘A5‘A4‘A3‘A2‘A1‘AO
Y 'E

| Outputs
Load supply 24 VDC

Output circuits and terminal designation

Output
transistors

LED- ! f Protective
adress A7 o diodes

PCDIBUS
I/0 Bus
T 11

9ls |7 0 _
—_—— Terminals
1A A0
Fuse _¢_ Loads
+
24VDC| __
-
Output conducting (set): LED on
Output disconnected (reset): LED off
Fuse: It is recommended that each module should be separately protected

with a fast-blow (S) 4 A fuse

tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with

PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interac-
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5.4.3

PCD2.A460

PCD2.A460, 16 digital outputs for 0.5 A each, with ribbon connector

Application

Low cost output module with 16 transistor outputs 5...500 mA, with short-circuit

10...32 VDC.

Technical data

protection. The individual circuits are electrically connected; the voltage range is

Number of outputs:

16, electrically connected

Output current:

5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 5...24 VDC, the
load resistance should be at least 48 Q

Short circuit protection

yes

Total current per module:

8 A on 100 % duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed, max. 10 % residual ripple

Voltage drop:

max. 0.3V at0.5A

Output delay:

typically 50 ys, max. 100 ys for resistive load

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

max 74 mA (all outputs = “1”)
typically 40 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

34-pole ribbon cable connector

LEDs and connection terminals

L

| | ——— Bus-Stecker

W ——— Bus-Interface

Freilaufdioden

D D D E - — Quad Ausgangstreiber

o] ool LEDs (3-farbig)

Anschlussstecker

] i

i fiir Flachbandkabel

A15  A13 A1 A9 A7
A4 A12 A10 A8

ol O A O

A3 A1

Ol O [ O

A15 A8 A7 A0
2 4 5 8 0 12 @ % 18 2 2 » ® 0 2 &
O 0000000000 O0OO0OO0OO0OO0OO0
O O OO0 O O O0OO0OO0OO0OO0OO0OO0OO0O0O0
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 3

|
|
|
|
+
+
+

4 = = = =

+ o+ o+ o+
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For every 2 inputs, a 3-colour LED is fitted:

PCD2.A460

o | O | ©f | O | © [ O | O | © [ O
A0 | A1 A2 | A3 A4 | A5 A6 | A7 A8 | A9 | JA10|A11 | JA12 | A13 | |A14| A15

of JololJolofolo[lofo[folo[folo]fo]o][fo]o
B (oM JolM " [oM oM " [oM oM oM 1o
igreen | 0 | 1 011 01]1 011 0] 1 0] 1 0] 1 0] 1
i EEENI EREN I EEER I EEEN | ERER I EREN | KRR KR E

Saia Burgess Controls provides a wide range of pre-configured cables with a 34-

pole ribbon connector at one or both ends.

These connection cables can be plugged at one end into the PCD2.E460 1/O

module and at the other end into an I/O terminal adapter.

The following adapters are obtainable from Saia Burgess Controls: terminal
adapters for connecting 3-wire sensors to individual terminals for Signal, Plus and
Minus; terminal adapters for connecting 16 I/Os with and without LED and relay
interface; and terminal adapters with changeover contacts for signal conversion for

digital output modules.

Further information can be found in the Manual on "System cables and connec-

tion system" 26/792.

The following materials can be ordered from ‘3M’:
e Socket connector 34-pole Type 3414-6600
o (Metal strain relief) *) Type 3448-2034
e (Handle for socket connector 34-pole) *) Type 3490-3
Matching cables can be ordered in reels from ‘3M’:
e Ribbon cable 34-pole,
grey with pin 1 identification
e Round cable 34-pole,
grey with pin 1 identification
*) optional

Type 3770/34 or 3801/34

Type 3759/34
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PCD2.A460

Saia-Burgess Controls AG

Output circuits and terminal designation

8 bit latch

4
il

-
LEDs [

-
—HH
A

T ]

17?’13,2’1,723 2%,1217’,12%,1351 Ribbon cable 24|68 10 -
~ + connector A15| A14| A13[A12 A11
+J_ Load
— 10..32VDC oads

dress 240 (or 496 for the PCD2.M17x), the last input with address 255 (or 511 for

the PCD2.M17x) cannot be used.
For details, please refer to the “Watchdog” section, which describes the correct

use of the watchdog in conjunction with PCD2 components.

n Watchdog: This module can interact with the watchdog; if it is used on base ad-
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5.4.4

PCD2.A465

PCD2.A465, 16 digital outputs, for 0.5 A each

Application

Low cost output module with 16 transistor outputs 5...500 mA, with short-circuit
protection. The individual circuits are electrically connected; the voltage range is

10...32 VDC.

Technical data

Number of outputs:

16, electrically connected

Output current:

5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 10...24 VDC, the load resist-
ance should be at least 48 Q

Short circuit protection

yes

Total current per module:

8 Aon 100 % duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed, max. 10 % residual ripple

Voltage drop:

max. 0.3V at0.5A

Output delay:

typically 50 ps, max. 100 ys for resistive load

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

max 74 mA (all outputs = “17)
typically 40 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

Spring terminal connection (not pluggable), for wires up
to max. 0.5 mm? (1 x AWG 20)

LEDs and connection terminals

L

| Bus connector

| —— Bus interface

Quad output driver
- p

Recovery diodes

el el el elMeleleN e /
4 o jegeyegegegegel

LEDs (3 colour)

—> oo —=—---- 0(o|o )
i Screwless terminals
glojgl— — = — — — — /0|0
A15 A13 A11 A9 A7 A5 A3 A1
A14 A12 A10 A8 A6 A4 A2 A0
U0000 00000000 0001000
O|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O

= — + + A15A14A13A12A11A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PCD2.A465

Saia-Burgess Controls AG

For every 2 outputs, a 3-colour LED is fitted:

o | O | ©f | O | © [ O | O | © [ O
A0 | A1 A2 | A3 A4 | A5 A6 | A7 A8 | A9 | JA10|A11 | JA12 | A13 | |A14| A15
of JololJolofolo[lofo[folo[folo]fo]o][fo]o
B (oM oM [oM oM " [oM " ToM " ToM11oMN
igreen | 0 | 1 011 01]1 011 0] 1 0] 1 0] 1 0] 1
i EEENI EREN I EEER I EEEN | ERER I EREN | KRR KR E

Output circuits and terminal designation

[ | I
|
|

]
LT

8 bit latch

-
\

- % |

— LV

L N \

=K 1 | | K

L
T

—HH
A
HH

18,19 | 16,17 Screwless 15(14 (13|12 11 _
+ terminals A15| A14|{ A13| A12 A11 :
+—
10...32 VDC Loads

_? B

dress 240 (or 496 for the PCD2.M17x), the last input with address 255 (or 511 for

the PCD2.M17x) cannot be used.
For details, please refer to the “Watchdog” section, which describes the correct

use of the watchdog in conjunction with PCD2 components.

n Watchdog: This module can interact with the watchdog; if it is used on base ad-
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Digital output modules, electrically isolated

5.5 Digital output modules, electrically isolated

PCD2.A200 4 make contacts 2 A, 250 VAC | 50 VDC
PCD2.A210 4 break contacts 2 A, 250 VAC | 50 VDC
PCD2.A220 6 make contacts 2 A, 250 VAC | 50 VDC

PCD2.A250 8 make contacts 2 A, 48 VAC | 50 VDC
pluggable 14-pole screw terminal block

PCD2.A410 8 digital outputs 0.5 A each, 5...32 VDC,
electrically isolated against PCD2 bus

Installation instructions

For reasons of safety it is not permissible to connect low voltages (up to 50 V) and
higher voltages (50...250 V) to the same module.

If a Saia PCD® module is connected to a higher voltage (50...250 V), approved
components for this voltage must be used for all elements that are electrically con-
nected to the system.

Using higher voltage (50...250 V), all connections to the relay contacts must be
connected on the same circuit, i.e. in such a way that they are all protected against
one AC phase by one common fuse. Each load circuit may also be protected
individually.

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

In the appendix, Chapter A.4 relay contacts, are calculation data and wiring sug-
gestions for the relay contacts. These data should be absolutely considered for
safe switching and a long life span of the relays.
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5.5.1

PCD2.A200

PCD2.A200, 4 relays with make contacts, with contact protection

Application

The module contains 4 relays with normally-open contacts for direct or alternating
current up to 2 A, 250 VAC. The contacts are protected by a varistor and an RC
element. The module is especially suited wherever perfectly isolated AC switching
circuits with infrequent switching have to be controlled.

Technical data

Number of outputs:

4, electrically isolated make contacts

Type of relay (typical):

RE 030024, SCHRACK

Switching capacity:
(contact lifetime)

2A, 250 VAC AC1
1A, 250 VAC AC11

0.7 x 10° operations
1.0 x 108 operations

2 A, 50 VDC DCH1 0.3 x 10° operations ¥
1A, 24 VDC DC11 0.1 x 10° operations M¥

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
8 mA per relay coil

Voltage tolerance, dependent on
ambient temperature:

20°C:17.0...35VDC
30°C: 19.5...35VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay:

typically 5 ms bei 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...15mA
typically 10 mA

Internal current consumption: 0 mA
(from V+ bus)
External current consumption: max. 32 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0Q), for wires up to 1.5 mm?

Y With external protective diode
2 With reverse voltage protection

%) These ratings are not UL-listed

gestions for the relay contacts. These data should be absolutely considered for safe

n In the appendix, Chapter A.4 relay contacts, are calculation data and wiring sug-
switching and a long life span of the relays.
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PCD2.A200

LEDs and connection terminals

[ Bus connector

Bus interface

Relays

Contact protection H

o 00 ng/// LEDs

A3 [[A2 [[A1 || AO

DOODDODODB——— Screw terminals
[o 8[7 6]5 a4a]l3 21 o]
-+ A3 A2 A1 A0
S ~~
| Relay contacts
Supply 24 VDC for
Relay coils

Output circuits and terminal designation

T
|
2

Adress Contact
LED A3 , protection
Relay
LED Output contacts
0 AO | . 1 1 o
9]s 6 110
1 Al oferie) . KRN Terminals
2 A2 1] A3 | A0
3 A3 24 VDC Isolated contacts
Relay energized (contact closed): LED on
Relay reset (contact open): LED off

24 VVDC must be connected to the +/- terminals.

With an open relay contact, the current leakage through the contact protection is
0.7mA (at 230 V / 50 Hz). This should be taken into account for smaller AC loads.
If this is too high, it is recommended to use a PCD2.A220 Module (without contact

protection).

Watchdog: This module can be used on all base addresses; there is no interac-
tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.
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5.5.2

PCD2.A210

PCD2.A210, 4 relays with break contacts, with contact protection

Application

The module contains 4 relays with normally-closed contacts for direct or alter-
nating current up to 2 A, 250 VAC. The contacts are protected by a varistor. The
module is especially suited wherever perfectly isolated AC switching circuits with
infrequent switching have to be controlled.

Technical data

Number of outputs:

4, electrically isolated break contacts

Type of relay (typical):

RE 014024, SCHRACK

Switching capacity:
(contact lifetime)

2A, 250 VAC AC1
1A, 250 VAC AC11

0.7 x 10° operations
1.0 x 108 operations

2 A, 50 vDC DC11 0.3 x 10° operations ¥
1A, 24 VDC DC11 0.1 x 10° operations M¥

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
9 mA per relay coil

Voltage tolerance, dependent on
ambient temperature:

20°C:17.0...35VDC
30°C: 19.5...35VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay:

typically 5 ms at 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...15mA
typically 10 mA

Internal current consumption: 0 mA
(from V+ bus)
External current consumption: max. 32 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0Q), for wires up to 1.5 mm?

Y With external protective diode
2 With reverse voltage protection

%) These ratings are not UL-listed

In the appendix, Chapter A.4 relay contacts, are calculation data and wiring sug-
gestions for the relay contacts. These data should be absolutely considered for
safe switching and a long life span of the relays.
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PCD2.A210

Saia-Burgess Controls AG

LEDs and connection terminals

Bus

—f——— Bus interface

A3 A0 H
> Relay
A2 A1 1
—|I—— Contact protection n
_— LED

<m
DODDDODDD®—— Screw terminals
7 6 o

5 413 211
-+ A3 | A2 a1 ] A0

“ J
Y

| Relay contacts AO to A3
Supply 24 VDC for Relay coils

Output circuits and terminal designation

7)) L
g8 0 % %
8 o -
5 =
L /1
Adress- Contact
LED A3 protection
LED Output Relay
0 A0 contacts
; ﬁ; ols]776] = [17o0 Terminal
T T erminals
-1+
3 A3 A3 | | A0
24 VDC Isolated contacts

Relay energized (contact open): LED on
Relay reset (contact closed): LED off
24 VVDC must be connected to the +/- terminals.

Watchdog: This module can be used on all base addresses; there is no interac-
tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with

PCD2 components.
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5.5.3

PCD2.A220

PCD2.A220, 6 relays with make contacts, without contact protection

Application

The module contains 6 relays with normally-open contacts for direct or alternating
current up to 2 A, 250 VAC. The module is especially suited wherever AC switching

circuits with infrequent switching have to be controlled. For space reasons, there

is no integrated contact protection. Each group of 3 relays has a common connec-

tion.

Technical data

Number of outputs:

3 + 3 make contacts with common terminal

Type of relay (typical):

RE 030024, SCHRACK

Switching capacity:
(contact lifetime)

2A, 250 VAC AC1
1A, 250 VAC AC11

0.7 x 10° operations
1.0 x 108 operations

2 A, 50 vDC DC11 0.3 x 10° operations ¥
1A, 24 VDC DC11 0.1 x 10° operations M¥

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
8 mA per relay coil

Voltage tolerance, dependent on
ambient temperature:

20°C:17.0...35VDC
30°C: 19.5...35VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay:

typically 5 ms at 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...20 mA
typically 10 mA

Internal current consumption: 0 mA
(from V+ bus)
External current consumption: max. 48 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0Q), for wires up to 1.5 mm?

" With external protective diode
2 With reverse voltage protection

%) These ratings are not UL-listed

In the appendix, Chapter A.4 relay contacts, are calculation data and wiring sug-
gestions for the relay contacts. These data should be absolutely considered for
safe switching and a long life span of the relays.
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PCD2.A220
LEDs and connection terminals
Bus connector
Bus interface
A3
A0
AS »—— Relay
A2
A4
A1
LEDs
OOoooo o
@@@@@@@@@@\ Screw terminals
-+ As\A4\A3\3-5\o-2\A2\A1\Ao

Y

* Supply 24 VDC for Relay coils
Relay contacts AO to A5

Output circuits and terminal designation

#7408

PCD Bus
1/0 Bus
T T

Address
LED A5 \ \ \l I( 1/ |/| Relay contacts
LED | Output sTeT7Te s P e e o] i
0 AD — | +]A5 |A4 |A3 |3-5 |0-2 |A2 |A1 |A0 erminais
1 A1l
2 A2 24 \/DC 3 relay contacts have
3 A3 one common terminal
4 A4
5 AS
Relay energized (contact closed): LED on
Relay reset (contact open): LED off

24 VVDC must be connected to the +/- terminals.

with the watchdog on the CPUs. For details, please refer to the “Watchdog” section,
which describes the correct use of the watchdog in conjunction with PCD2 compo-
nents.

n Watchdog: This module can be used on all base addresses; there is no interaction
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PCD2.A250

5.5.4 PCD2.A250, 8 relays with make contacts, without contact protection

Application

The module contains 8 relays with normally-open contacts for direct or alternating
current up to 2 A, 48 VAC. The module is especially suited wherever AC switching
circuits with infrequent switching have to be controlled. For space reasons, there is
no integrated contact protection.

Technical data

Number of outputs:

4 + 4 make contacts with common terminal

Type of relay (typical):

RE 030024, SCHRACK

Operating mode:

>12V, > 100 mA

Switching capacity: *)
(contact lifetime)

2A, 48 VAC AC1
1A, 48 VAC AC11

0.7 x 10° operations
1.0 x 106 operations

2 A, 50VDCDC11 0.3 x 10° operations ¥
1A, 24 VDC DC11 0.1 x 10° operations M¥

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
8 mA per relay coil

Voltage tolerance, dependent on
ambient temperature:

20°C:17.0...35VDC
30°C:19.5...35VDC
40°C: 20.5...32vDC
50°C:21.5...30 VDC

Output delay:

typically 5 ms at 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...25 mA
typically 15 mA

Internal current consumption: 0 mA
(from V+ bus)
External current consumption: max. 64 mA

Terminals:

Pluggable 14-pole screw terminal block
(4 405 4869 0), for wires up to 0.6 mm?

Y With external protective diode
2 With reverse voltage protection
3) These ratings are not UL-listed

*) Higher voltages are not allowed for this module because safety standards for clear-
ance and creepage distances do not apply.

In the appendix, Chapter A.4 relay contacts, are calculation data and wiring sug-
gestions for the relay contacts. These data should be absolutely considered for
safe switching and a long life span of the relays.
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PCD2.A250
LEDs and connection terminals
Bus connector
Bus interface
A4 A0
A5 A1
” Relay
o [ s
A6 A2 )
[l e/l (e] (o] (@) ] = s LEDs
??@?GP@@@@@@@@?\ Screw terminals
— ] o8-7] co-o[ar] ns] re] ad]na | 2] 1 o Supply 24 VDC for Relay coils
~ T
Relay contacts

Alimentazione carico 24 VCC

Output circuits and terminal designation

(2] -
3 |2t -
D- S|
Address
LED A7
LED Outputs ) J J ) Relay contacts
0 AQ E | I Y
1 A1 13|12 11ft0]o8f7]e|5[4]3]2]1]ofrerminals
2 A2 — | +] C4-7]C0-3 |A7|A6|A5]A4 | A3 |A2 |A1 | A0
3 A3 24 VDC 4 relay contacts have
4 Ad one common terminal
5 A5
6 A6
7 A7
Relay energized (contact closed): LED on
Relay reset (contact open): LED off

24 VVDC must be connected to the +/- terminals.

tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interac-
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5.5.5

PCD2.A410

PCD2.A410, 8 digital outputs for 0.5 A each, electrically isolated

Application

Output module, electrically isolated from the CPU, with 8 MOSFET transistor out-
puts, without short-circuit protection. Voltage range 5...32 VDC.

This module is not suitable for triggering the PCA2.D12/D14 display modules.

Technical data

Number of outputs:

8, electrically isolated

Output current:

1...500 mA (leakage current max. 0,1 mA)
Within the voltage range 5...24 VDC, the load resis-
tance should be at least 48 Q.

Total current per module:

4 A on 100 % duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

5...32 VDC, smoothed
10...25 VDC, pulsed

Voltage drop:

<04Vat05A

Output delay:

Switch-on delay typically 10 ps

Switch-off delay typically 50 us

(ohmic load 5...500 mA), longer with inductive load,
because of the protective diode.

Isolation voltage:

1000 VAC, 1 min

acc. to IEC 801-4

Resistance to interference:

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consump-
tion:
(from +5 V bus)

1...24 mA
typically 15 mA

Internal current consump-
tion:
(from V+ bus)

0 mA

External current consump-
tion:

Load current

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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PCD2.A410
LEDs and connection terminals
Bus connector
| Bus interface
| o Optocoupler
AR AR
—1 1 1 1
— = = —— Output transistors (MOSFET)
FIE AR
—1 1 1 1
g E g E }— Protective diodes n
OOO0OQOQBQB B LEDs
OODDDDDDD I
=5 755 <32 i o]l T Screwterminals
- +\A7\A6\A5\A4\A3\A2\A1\Ao
w_/\ v J
| Outputs
Load supply 24 VDC
Output circuits and terminal designation
3 18V|:|ﬁ t?:rtlps)gtors
-} |
e Il H H (MOSFET)
o | —:l—)——l
g - SZ:[C [ -
< <t~ Protective
) sk diode
LED adresse@@i > ) -— ) odes
s [ —
o187 ___|o Terminals
—|T|A __|AO
Fuse _¢_ Loads
+
24 VDC T
T
Output conducting (set): LED on
Output disconnected (reset): LED off
Fuse: It is recommended that each module should be separately pro-

tected with a fast-blow (S) 4 A fuse

tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interac-
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5.6 Digital combined input and output modules

Digital combined input and output modules

| PCD2.B100

| 2 inputs, 2 outputs, 4 selectable as inputs or outputs

Definition of input signals

for 24 Vbc

for 24 Vbc

PCD2.B100; EO and E1

PCD2.B100; E2 to E5

32 Vbc
24 Voc

15 Vboc

5 Voc
0 Voc

-30 Voc

32 Voc
24 Voc
15 Vbc

o

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.6.1

PCD2.B100

PCD2.B100, 2 inputs + 2 outputs

+ 4 digital inputs/outputs (selectable)

Application

Economical combined input/output module with:

e 2 inputs 24 VDC/8 ms for source operation, electrically connected

e 2 transistor outputs 0.5 A/5...32 VDC, electrically connected, not short circuit

protected, and

e 4 combined inputs/outputs 24 VDC/8 ms or 0.5 A/5...32 VDC on common 1I/O

terminals.

Technical data on inputs

Number of inputs: 6 (2 + 4),electrically connected,
source operation

Input voltage: 24 VDC smoothed or pulsed

2 inputs EO and E1

low-range: -30...+5V

high-range: +15...+32V

4 inputs E/A2...E/A5

low-range: -0.5...+5V ¥

high-range: +15...+32V

All 6 inputs: 13 V typically

low-high switching threshold: |6 V typically

high-low switching threshold: |7 V typically

hysteresis:

input current (24 VDC): 7 mA typically

switching delay 0-1 (24 VDC): |8 ms typically

switching delay 1-0 (24 VDC): |8 ms typically

*) Negative voltage is restricted by the protective diode (I __ = 0.5A)

Technical data on outputs

Number of outputs:

6(2+4) electrically connected,
source operation

not short circuit protected

Current:

5...500 mA steady load

Voltage range:

5...32VDC *)

Voltage drop:

< 0.3V at 500 mA for A6 and A7
< 0.7 V at 500 mA for E/A2...E/A5

Total current per module:

3 A steady load

Switch-on delay:

10 ps typically

Switch-off delay:

50 ps typically (100 ps max.), (ohmic load
5...500 mA), longer for inductive load because of
protective diode.

*) Ifitis intended to read the status of a combined output, the external voltage must be at least
17 VDC, as both the status and the LED are displayed via the input.
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PCD2.B100
General technical data on inputs and outputs
Resistance to interference: 4 kV under direct coupling
acc. to IEC 801-4 2 kV under capacitive coupling (whole trunk group)
Internal current consumption: 1...25mA
(from +5 V bus) typically 15 mA

Internal current consumption: 0 mA
(from V+ bus)
External current consumption: |Load current

Terminals: Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

LEDs and connection terminals n

Bus connector

Bus interface

I'T—— Output transistors (MOSFET)

Input filter

D]:ﬂ]:ﬂ]:ﬂ
m == I

I B0 | Recoverydiodes

OO BB 00 [ B+

o [¢] o [¢] o [e] o [¢] [¢] [e]
@@@@@@@@@@ Screw terminals
9 8 7z 6 5 4 3 2 1 Q

The module contains 8 LEDs:
e 2 LEDs are directly triggered by the pure inputs.
e 2 LEDs are directly triggered by the pure outputs.

e 4 LEDs are triggered by the inputs of the combined inputs/outputs and therefore
always indicate voltage status at the 1/0 terminal.

The LEDs of combined outputs E/A2...E/A5 only light up when the output is high

n If the combined I/Os are used as outputs, the following should be noted:
and a supply voltage of 24 V is connected.

Mixing the combined inputs/outputs

If combined I/Os are used as inputs in source operation, i.e. with sending devices
which either apply +24 V to the input or are open, the low status of an open input
can be overwritten as high if the corresponding output at the same address is set
in error. However, if the input is shifted to 0 V with a changeover contact and the
corresponding output is set in error, the MOS-FET can be destroyed, as it is not
short circuit protected. For this reason, only positive-switching contacts should be
used.
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PCD2.B100

Input/output circuits and terminal designation

A7

A

VANVAN

v L

A5

s
/\

- A S — &
T U I
SEI ] e E
—Di ;|| G E4 —> o)
T [ re O
o
SE| <|| a3
_M {'l <] I E3
¥ It
v o
- ¢ G E2
T 0 L~
1 — 17 E1
I 0 L’
T G E0
[] i I
O[] il ‘
-_— A7 | A6 |E/A5|E/A4 E/A3JE/A2] E1 | EO
| | | | 1/0 Bus

Fuse

HEE=n

24 VDC

1117

The example shows E/A2 and E/A3 used as inputs and
E/A4 and E/A5 used as outputs

The following applies for the inputs:
Switch closed (input positive):  Signal state = “1” = LED on
Switch open: Signal state = “0” = LED off

Fuse: It is recommended that each module should be separately protected
with a fast-blow 3.15 A fuse.

Watchdog: This module can be used on all base addresses; there is no interac-
tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.
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Multi-functional 1/O modules

5.7 Multi-functional input/output modules

PCD2.G400 |Multi-functional input/output module
PCD2.G410 |Multi-functional input/output module

The two modules PCD2.G400 and PCD2.G410 are examples of the development
and production of customer-specific versions.

Nk
| III:_”
LCIELE

o5

m=a
—
i
R
-l
-
-y
=Y

b

B l= I
W=

T REEATE|  pEa e ERR

The wide range of digital and analogue I/O modules provides optimum adaptability.

Economic: The modular structure means that it is only necessary to include (and
pay for) those functions that are actually required for a specific application.

Flexible: All modules at the 1/O level can be plugged onto any preferred point on
the bus and are easy to exchange.

Functional security: Guaranteed by their robust design and excellent reliability
(average field failure rate FFR > 106 hours).

Time saved in electrical wiring: Due to plug-in screw terminals, spring terminals or
ready-made cables and ribbon cable adapters.

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.71 PCD2.G400, multi-functional input/output module
Application

Combined module with digital and analogue inputs and outputs. This module is
designed to extend the range of uses for the Saia PCD®. The functions and the
technical specification are based on the existing PCD2 modules.

This module cannot be installed in the PCD1.

The technical details should be taken from the descriptions of these modules.

Number and type of inputs/outputs n
10 digital inputs, EO...E9 (*faddresses 0...9)

Technical data as for PCD2.E110, but without the option of sink operation,
i.e. no “L” connection.

6 analogue outputs, A16...A21 (*base address 16, channels 0...5)
0...10 VDc / 8 bit; remaining tech. data as for PCD2.W400.

8 digital outputs, A32...A39 (*addresses 32...39)
24 Vpc / 0.5 A; remaining tech. data as for PCD2.A400.

2 analogue inputs, E48 and E49 (*base address 48, channels 0...1)
0...10 VDc / 10 bit; remaining tech. data as for PCD2.W200.

6 analogue inputs, E50...E55 (*base address 48, channels 2...7)
Pt/Ni1000 / 10 bit with data as for PCD2.W220.

Internal current consumption from +5V bus: 10...65 mA
V+ bus: 35 mA

LEDs and connection terminals

EO E1 E2 E3 E4 E5 E6 E7 -~ - U E8 E9 - A16 A17 A18 A19 A20 A21 - U A32 A33 A34 A35 A36 A37 A38 A39 + - U E48 E49 E50 E51 E52 E53 E54 E55 - -
3 4 5

VOPOOOVOVD|| VOOV VV||PPPOVOVPOD||VVPDDPVOVY

e NeNcNcNcNcNcNeNe O O @ e e e e e
\

E110 W400 A400 W200 / W220

\—/’/_/—//—\

*The module can be installed on sockets 1...4 (top) on the PCD2.
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5.7.2 PCD2.G410, multi-functional I/O module
with elect. isolated digital I/O

Application

Combined module with digital and analogue inputs and outputs. This module is
designed to extend the range of uses for the Saia PCD®. The functions and the
technical specification are based on the existing PCD2 modules.

This module cannot be installed in the PCD1.
The technical details should be taken from the descriptions of these modules.

Number and type of inputs/outputs n
16 digital inputs, electrically isolated, EO...E15, (addresses 0...15).

Tech. data as for PCD2.E610,
Source or sink operation selectable via “Q/S” jumper.

4 relay outputs, A16...A19 (addresses 16...19),
Each with a changeover contact protected with 2 varistors.
Tech. data as for PCD2.A200.
The 24 V supply to the relay coils is via the screwless terminals “U__ ", located
next to the 4 relays.

4 analogue outputs, with 8 bit resolution, A32...A35
(base address 32 *, channels 0...3)
Each channel selectable with “U/I” jumper for voltage 0...10 V
or current 0...20 mA.
Tech. data as for PCD2.W410.

4 analogue inputs, with 10 bit resolution, E48...E51
(base address 48 *, channels 0...3)

Each channel can be configured separately with the jumper combinations shown
for voltage 0...10 V (“U”), current 0...20 mA (“I") or for resistive temperature
sensors Pt/Ni 1000 (“T”) for a temperature range from -20...+100°C.

Tech. data as for PCD2.W2xx.

Internal current consumption from +5V bus 10...50 mA
V+ bus 10...40 mA

24V connection (U This is located next to the 4 relays as screwless terminal

“Uext”'

The 24 V supply is common to the relay coils and the

external supply to the analogue outputs.

ext):

Current consumption: 9 mA per relay
20 mA per analogue output

* (when the module is installed on sockets 1...4 on the PCD2).
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LEDs and connection terminals

The terminal numbering refers to the use of the module on sockets 1...4 (top) on
the PCD2. If the module is installed on sockets 5...8 (bottom), the value 64 must
be added to the addresses given. When using the module in the PCD2.C100
expansion housing, the same logic applies, with the value 128 to be added to the
‘top’ and 192 to the ‘bottom’.

A6 A7 A8 A19
COM EO E1 E2 E3 E4 E5 E6 E7 E8 U E9 E10 E11 E12 E13 EM4 E15 § Y} ) U P e T S S T S Y UAsQ A33 A34 A35 - E48

6 7 8 9 o 1 2 3 4 5 6 7 8 9 0o 1 2

POV D|| VPP R||0CPPPPPRR||CVOOPPPD DD

m

49 - E50 E51

OO0 0o0dEdQEE e e el oaE e ol H
\

E610 A200 W410 W2..

Jumper Config.

Factory settings: EO...E15 Source operation: Q
A32...A35 Voltage: 0..10vV*W
E48...E51 Voltage: 0..10vV*W
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Analogue input modules

5.8 Analogue input modules
PCD2.W100** 4 analogue inputs 12 Bit, 0...10 V, -10 V...+10 V ¥)
PCD2.W105** 4 analogue inputs 12 Bit, 0...+20 mA, -20...0 mA,
-20 mA...+20 mA ¥)
PCD2.W110** 4 analogue inputs 12 bit, Pt100
PCD2.W111** 4 analogue inputs 12 bit, Ni100
PCD2.W112** 4 analogue inputs 12 bit, Pt1000
PCD2.W113** 4 analogue inputs 12 bit, Ni1000
PCD2.W114** 4 analogue inputs 12 Bit, Pt100, 0°C...+350°C
PCD2.W200 8 analogue inputs 10 bit, 0...10 V
PCD2.W210 8 analogue inputs 10 bit, 0..20 mA
PCD2.W220 8 analogue inputs 10 bit, Pt/Ni1000
PCD2.W220202 | 8 analogue inputs 10 bit, NTC10
PCD2.W220Z12 | 8 analogue inputs 10 bit, 4 x 0...10 V, 4 x Pt/Ni1000
PCD2.W300 8 analogue inputs 12 bit, 0...10 V
PCD2.W310 8 analogue inputs 12 bit, 0...20 mA
PCD2.W340 8 analogue inputs 12 bit, 0...10 V, 0...20 mA, Pt/Ni1000 *)
PCD2.W350 8 analogue inputs 12 bit, Pt/Ni100
PCD2.W360 8 analogue inputs 12 bit, resolution < 0.1°C, Pt1000

*) jumper selectable

**) no longer available

the external +24 V are disconnected from the power supply.

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and
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5.8.1

PCD2.W10x, analogue inputs, 4 channels, 12 bit resolution

PCD2.W10x

High-speed module for general use for recording analogue signals with a conver-
sion time of < 30 us and a resolution of 12 bits.

Module overview

PCD2.W100
Unipolar*):
Bipolar*):

4 channels for signals 0...10 V
OV...+10Vor-10V...0V
-10V...+10V

Input resistance: >10 MQ

PCD2.W105
Unipolar*):
Bipolar *):

4 channels for signals 0...20 mA
0...+20 mAor-20...0 mA
-20 mA...+20 mA

Circuit resistance (Rshunt): 100 Q/0.1%

*) Unipolar - bipolar, switchable with jumper

Technical data

Signal ranges

see module overview

Galvanic separation no

Resolution (digital representation) |12 bits (0...4095)

Measuring principle differential

Conversion time <30 s

Input resistance W100: >10 MQ W105: 100 Q/0.1%

Accuracy at 25°C
(of measured value)

W100: £ 0.1%
W100: + 0.05%
W105: + 0.2%

+ =1 LSB bipolar

+ + 1 LSB unipolar
+ +

1 LSB unip/bip.

Repeating accuracy +1LSB
Common mode range (CMR) W100: +11V W105: +8V
Common mode rejection (CMRR) |>70 dB

Temperature error (0...+55°C)

W100: £0.2% ++2LSB
W105: £0.3% ++2LSB

Overvoltage protection (W100)

1 60 VDC (permanent)

Overcurrent protection (W105)

£ 50 mA (permanent)

Burst protection
capacitive coupling (IEC 801-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Time constant of input filter 3 ms
Internal current consumption: 45 mA
(from +5 V bus) typ. 20 mA
Internal current consumption: 15 mA
(from V+ bus)

External current consumption: 0 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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Terminals
Bus connector
Bus interface
+-15V
| | — Differential amplifier
 —
///
I | A/D converter
| | —  Analogue multiplexer
]
g B
—] = Jumper
n | =1 .
—— U: unipolar
UB B: bipolar
Input filter
OOOODDODDOD!  serew torminas
9 8 7 6 5 4 3 2 1 0
— -E3+ -E2+ -E1+ -EO+
Ground Input3  Input2 Input1  InputO

Moving the jumpers
On this circuit board there are components that are sensitive to electrostatic

discharges. For further information, refer to Appendix B, “Icons”.

Analogue/digital values

PCD2.W100 (voltage range 0...10 V)

Unipolar positive | Unipolar negative Bipolar
ov - 0 OVv—> 0 -10V— 0

+5V — 2047 -5V — 2047 0V — 2047

+10V — 4095 -10V — 4095 +10V — 4095

PCD2.W105 (current range 0...20 mA)

Unipolar positive | Unipolar negative Bipolar
0mA— O 0OmA— 0 -20mA— 0

+10 mA — 2047 |[-10 mA — 2047 0 mA — 2047

+20 mA — 4095 [-20mA — 4095 [+20 mA — 4095

Wiring for positive unipolar or bipolar analogue inputs

-

o

_

PCD2.W105 : 100 Ohm/0.1%

PCD2.W10x
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Wiring for negative unipolar analogue inputs

-
el
P,
Ol . L
ES Ll | — .
i LT
! s

| PCD2.W105 : 100 Ohm/0.1%

n All unused inputs must be earthed.

Output circuits and terminal designation

PCD2.W10x

CHANNEL SELECTION
v WRITE
0 \ START CONVERSION
*EOE - % GAIN=1.5 (SETIRES 02) DATA
-EO ] I
2 J | UNIPOLAR BUSY FLAG ®
=) 2 ! D 12 BITS 2
o +E1°7 - j:j%\ GAIN A Q
Z 3 . BIPOLAR Q | READ 8
w IT MU @
8 4 Input Bipolar o
O +E2¢T - Offse Offset o
3 B2 E DATA .
<Z( . s Vi
YB3 - D
E3 N pe +5V =
8 o l L GND <~
15V
Z Shunt for Current version 5 Ay <

-

Programming

N

Classic: Programming examples for the PCD2.W10x can be found in a separate
manual and on the TCS Support site (www.sbc-support.com + getting started).

xx7: the firmware reads in the values according to the configuration (I/O Builder)

malfunction.

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a

For details, please refer to the “Watchdog” section, which describes the correct

use of the watchdog in conjunction with PCD2 components.
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5.8.2

PCD2.W11x, analogue inputs, 4 channels, 12 bit resolution

for resistive temperature sensors Pt/Ni100, 1000

PCD2.W11x

High-speed, convenient module for recording absolute temperatures in the range

-50...+150°C or +350°C (W114) using a resistive temperature sensor. (2-wire

connection with zero adjustment) The temperature curves are linearized in the
module itself. The resolution is 12 bits.

Module overview

PCD2.W110

4 analogue inputs for temperature measurement

with Pt 100 probes (IEC 751)

PCD2.W111

4 analogue inputs for temperature measurement

with Ni100 probes (DIN 43 760)

PCD2.W112

4 analogue inputs for temperature measurement

with Pt 1000 probes (IEC 751)

PCD2.W113

4 analogue inputs for temperature measurement

with Ni1000 probes (DIN 43 760)

PCD2.W114

4 analogue inputs for temperature measurement

with Pt 100 probes (IEC 751)

Technical data

Number of channels 4

Galvanic separation no

Resolution (digital representation) 12 bits (0...4095)

Measuring principle differential

Conversion time < 30 us

Time between 2 measurements =21ms

Temperature error: +10...+30°C max.£04°C
0...+55°C max.£1°C

Repeating accuracy +2LSB

(multiple measurements with the

same module under the same

conditions)

Probe type 2-wire

Linearization integrated

Current sources

1 per channel

Offset setting (allows zero value to
be adjusted according to length of
cable)

separate for each channel

Sensitivity 20.475 LSB/°C (4095...200) or
0.0488°C/LSB (200...4095)

Internal current consumption: 45 mA

(from +5 V bus) typ. 20 mA

Internal current consumption:
(from V+ bus)

30 mA (W110/W111)
20 mA (W112/W113/W114)

External current consumption:

0 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0Q), for wires up to 1.5 mm?
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Technical data for add-on modules (variant modules)

PCD2.W110 4 inputs for Pt100 probes
Current sources 2 mA

Measuring range -50°C...+150°C
Accuracy of measurement better than 0.2°C
PCD2.W111 4 inputs for Ni100 probes
Current sources 2 mA

Measuring range -50°C...+150°C
Accuracy of measurement better than 0.4°C
PCD2.W112 4 inputs for Pt1000 probes
Current sources 0.2 mA

Measuring range -50°C...+150°C
Accuracy of measurement better than 0.2°C
PCD2.W113 4 inputs for Ni 1000 probes
Current sources 0.2 mA

Measuring range - -50°C...+150°C
Accuracy of measurement better than 0.4°C
PCD2.W114 4 inputs for Pt100 probes
Current sources 0.2 mA

Measuring range 0°C...+350°C

Accuracy of measurement better than 0.4°C

Accuracy of measurements

The curves below show the maximum measurement error

(measurement and repeating accuracy).

Total error = linearization error + repeating error

Each channel is calibrated to the minimum and maximum values:

-50°C — 0 +2LSB
+150°C — 4095 -21LSB

For these two values, the measurement error = 0.

PCD2.W11x
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Typical linearity error for W110/112/114 (Pt100/Pt1000)

+6 A Deviation (LsB)
+5
+4
+3
+2
+1

0 > Measurement
+1 A
+2
+3
+4
+5
+6

-50 0 +50 +100 +150  og
0 1024 2047.5 3071 4095 | g H

Typical linearity error for W111/113 (Ni100/Ni1000)

+6 Deviation (LSB)

: —

+3
+2
+1
0 »  Measurement
+1
+2 /

+3
+4
+5
+6

-50 0 +50 +100 +150 ¢
0 1024 2047.5 3071 4095 | B
On cable break — Measurement 4095
On short circuit — Measurement 0

Base and variant modules
Each module comprises 2 individual modules.

e Base module with input filters, A/D converter, I/O port. Same module with same
fittings for all 4 variants.

e Plug-on variant modules with switching circuit to generate -15 V, power sources
and linearization. Each of the four variants has a module of its own, i.e. a
module with different equipment.

The user has access to the 4 potentiometers to set the offset for each individual

channel. This can be useful for adjusting the zero value (at -50 °C) for long
measurement cables.

ant modules must not be exchanged.

n All modules are set up in pairs (base and variant module) at the factory. The vari-
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The 4 built-in potentiometers for setting the amplification are not accessible to the
user and must not be adjusted.

Substitution module

Not user
accessible

Basic module

Adjustment
of offset

Terminals
Basic module

Bus connector
| 1/O bus interface

| —— +15V

| __— A/D converter

Adjustment of amplification
—I_\l (not for users)
Digital value = 4095

Temperature = +150°C

Analogue multiplexer
\‘\ Input amplifier
Adjustment of offset
\\\ Digital value = 0 --> Temperature = -50°C
Input filter
DOODODDDDDB——- Screw terminals
9 8 7 6 5 4 3 2 1 0

— -E3+ -E2+ -E1+ -EO+
Ground Input3 Input2 Input1l  InputO

Substitution module

_— -15V

J1 J2

Current sources and
linearization

The negative terminals for each input are connected to the ground.

On this circuit board there are components that are sensitive to electrostatic
discharges. For further information, refer to Appendix B, “lcons”.
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n All unused inputs must be short-circuited: +I to -l in each case

Output circuits and terminal designation

VREF

+15V
Icc 0 VRer
oot L D %

VREF
lec 3 -15V

LINEARISATION /\

CHANNEL SELECTION

WRITE

START CONVERSION
0 DATA

>
] + BUSY FLAG
-E0 OF Lt D
Offset 0 READ

DATA

W
E/A-Bus

+E1 — h

3
-E1 J/ T r
Offset 1

+E2 (., }

PCD - Bus

12 BITS

BV <

GND =

|
J

B —

+24 'V
Offset 2

i
7
-E3 OF —
Offset 3

PGND gj/

]
wH
Tt

D V+ +15V

v

Lo
Gain 3

Programming

Classic: Programming examples for the PCD2.W11x can be found in a separate
manual and on the TCS Support site (www.sbc-support.com + getting started).
xX7: the firmware reads in the values according to the configuration (I/O Builder)

tion with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with
PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interac-
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5.8.3
Application

PCD2.W2x0

PCD2.W2x0, analogue inputs, 8 channels, 10 bit resolution

With its short conversion time of <50 ps, this module is universally suitable for
recording analogue signals. The only limitations are with weak signals, as with
Pt 100 resistive temperature sensors, or with thermocouples.

Module overview

PCD2.W200
PCD2.W210
PCD2.W220

8 channels for signals 0...10 V
8 channels for signals 0...20 mA
8 channels for resistive temperature sensors Pt/Ni1000

PCD2.W220Z02 8 channels for NTC10 temperature sensors
PCD2.W220Z12 4 channels for signals 0...10 V
4 channels for resistive temperature sensors Pt/Ni1000

Technical data

Signal ranges:

see module overview

Galvanic separation:

no

Resolution (digital representation):

10 bits (0...1023)

Measuring principle:

non-differential, single-ended

(under same conditions)

Input resistance: 0...10V: 80 kQ/0.15%
0...20 mA: 125Q/0,1%
Pt/Ni1000: 7,5kQ/0,1%
NTC10: 10kQ/0,1%

Maximum signal current for the re- 1.5 mA

sistance measurement with W220:

Accuracy: + 3 LSB

(of measured value)

Repeating accuracy: within 1 LSB

Temperature error:

+0.3% (£ 3 LSB), (over temperature range

from 0°...+55°C)

Conversion time A/D: <50 ps
Overvoltage protection: W200/220: + 50 VDC
Overcurrent protection: wW210: +40 mA

Burst protection:
(IEC 1000-4-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Time constant of input filter:

W200: typically 5 ms
W210: typically 1 ms
W220 : typically 10 ms

Internal current consumption:
(from +5 V bus)

8 mA (W200/210/220)

Internal current consumption:
(from V+ bus)

5 mA (W200/210)
16 mA (W220)

External current consumption:

0 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

A signal with wrong polarity at an input, may cause that the measuring results at
the other channels are significantly falsified.
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PCD2.W2x0

Terminals
1T Bus connector
Bus interface
n Reference voltage (and source)
| A/D converter and multiplexer
Input filter
DOQODOODDDODP————Screw terminals
9 8 7 6 5 4 3 2 1 0
- E7 6 5 4 3 2 1 EO
Digital/analogue values
Input signals and type Digital values
PCD2.W200 |PCD2.W210 |PCD2.W220 |Classic xx7 Simatic
+10.0V +20 mA Calculate the |1023 1023 27648
+50V + 10 mA appropria_nte 512 512 13824
+4mA yalues with the 1205 205 5530
ormulae a
ov 0 mA the end of this 0 0 0
-10.0V - 20 mA section 0 0 0

Connection concept PCD2.W200

Power PCD

|PGND|

- E7 | E6 | ES | E4 | E3 | E2 | E1 | EO
9187|6543 2]1 0

PCD2/3.W200 ‘

min. 2.5 mm?

max. 25 cm

Shield

Signal
source
0...10V

Signal
source
0...10V

Shield

Signal
source
0..10V

Shield

Signal
source
0..10V
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Connection concept PCD2.W210 for two-wire transducers

PCD2.W2x0

|
|
| Input filter
|
Tempera- |
ture 52(;
hll 4...20 mA* |
24VDC T _| E1 |
T Speed T
|
0...20 mA EO{ *
| s
GND
| PCD2.W210

*4...20 mA over user program

Two-wire transducers (0..20 mA and 4...20 mA transmitters) need a 24 VDC sup-

ply in the measuring trunk.

Connection concept PCD3.W220 Pt1000/ Ni1000
Connection concept PCD3.W220Z02 NTC10

Power PCD

PCD2/3.W220 Pt/Ni 1000

E7

Eé

E5

E4 | E3 | E2 | EI

|PGND| 9

7

6

5

41321

‘ I

max. 25 cm
min. 2.5 mm?

Earthing bar

Shield

Resistance
of
measurement

Shield

Resistance
of
measurement

Resistance
of
measurement

Shield

Resistance
of
measurement
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Connection concept PCD2.W220Z12
4x0..10 V and 4 x Pt1000 / Ni1000

Power PCD

|PGND|

PCD2/3.W220Z12

E7

Eé

E5

E3

E2

E0

6

5

A

max. 25 cm
min. 2.5 mm?

Earthing bar

Resistance
of Resistance
measurement of
measurement

Resistance
of
measurement

Resistance
of
measurement

Signal
source
0...10V

Signal
source
0...10V
— ~— ~ ~ ) ) e

0...10V

eI

Signal
source

Signal
source
0...10V

Shield

Shield

Shield

Shield

Shield

Shield

Shield

Shield

PCD2.W2x0
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Block diagram

N

w
5 E0 ©—> x \3 BUSY (adr. 15)
o Eq1 o—> L
=z = A DATA OUT DATA
= — -
w B2 = o ) )
L E3o— i - 10 bits serial
o E4 o—> '5 ‘
< Ep o— < i %)
Z | 3
Z o Vit ; D g READ é
- A ! = WRITE a
L 7KS ©
onp - t AID act. (addr. 15) ADDR o
‘f ’’’’’’ Clock
, Voltage Ref.
' Source Voltage Channel address 0.. 7
' 10.000V | 2.500 V
ffffffff A
..W220 only GND <—
+24 V

Watchdog: This module cannot be used on the base address 240 (or 496 for the

PCD2.M170), because it would interact with the watchdog, and would cause a
malfunction.

Programming examples for the PCD3.W2x0 can be found in a separate manual and on

X
\,b@"-’\ the TCS Support site www.sbc-support.com.
@)

xx7 and RIOs: the firmware reads in the values according to the configuration (1/O
_\j'.\ Builder or network configurator).

Watchdog: This module can interact with the watchdog, if it is used on base address 240.
In this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of
the watchdog in conjunction with PCD3 components.
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PCD2.W2x0

Temperature measurement with Pt1000

In the temperature range — 50°C to + 200 °C, the following formulae can be used for
working to an accuracy of £ 1% (£ 1.5°C). Repeating accuracy is significantly higher.

DV
T[°Cl= -261,8
2.08 - (0.509 102« DV)
T=temperature in °C DV=digital value (0...1023)
Example 1: digital value DV=562

temperature Tin°C ?

562
T Cl= -261,8 =51.5°C
2.08 - (0.509 * 107 + 562)

2.08 + (261.8 + T)
1+(0.509 « 107« (261.8 + T))

DV=digital value (0...1023) T=temperature in °C

Example 2: preset temperature T = -10°C
corresponding digital value DV ?

2.08 + (261.8 - 10)
DV= = 464
1+ (0.509 * 10~ + (261.8 - 10))

Resistance measurement up to 2.5 kQ

Special temperature sensors or any other resistances up to 2.5 kQ can be con-
nected to the PCD2.W220. The digital value can be calculated as follows:

4092 *R
(7500 + R)

where 0 £ DV < 1023 and R=the resistance to be measured in Q.
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5.8.4

PCD2.W3x0, analogue inputs, 8 channels, 12 bit resolution

Application

High-speed input module for general use with 8 channels, each with 12 bit

PCD2.W3x0

resolution. Different variants for voltage 0...10 V, current 0...20 mA and the use of
different resistance thermometers are available.

Module overview

resolution *)

PCD2.W300: Voltage 0...10 V 2.442 mV
PCD2.W310: Current 0...20 mA 4.884 uA
PCD2.W340: General purpose module
0...10V 2.442 mV
0...20 mA 4.884 pA
P1t/Ni1000 (default)
Pt1000: -50...+400°C 0.14...0.24°C
Ni1000: -50...+200°C 0.09...0.12°C
PCD2.W350: Temperature sensor
Pt/Ni100
Pt100: -50...+600°C 0.14...0.20°C
Ni100: -50...+250°C 0.06...0.12°C
PCD2.W360: Temperature sensor
Pt1000 -50...+150°C 0.07...0.09°C (resolution <
0.1°C)
Method of linearization for temperature inputs: by software

*) Resolution = value of least significant bit (LSB)

Technical data

Input ranges:

see module overview

Galvanic separation:

no

Resolution (digital representa-
tion):

12 bits (0...4095)

Measuring principle:

non-differential, single-ended

Input resistance: W300: 20kQ/0.15%
W310: 125Q/0.1%
W340: U:200kQ/1: 125 Q
W350: not relevant
W360: not relevant
Maximum signal current for the |2.0 mA
resistance thermometers:
Accuracy at 25°C W300, 310: +0.5%
W340, 350, 360: + 0.3%
Repeating accuracy: + 0.05%
Temperature error (0...+55°C) |£ 0.2%
Conversion time A/D: <10 us
Overvoltage protection: W340: + 50 VDC (permanent)
W300 *): + 50 VDC (permanent)
Overcurrent protection: W340: 1 40 mA (permanent)
W310 *): + 40 mA (permanent)
EMC protection: yes
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PCD2.W3x0

Time constant of input filter:

W300:
W310:
W340

H0O<

W350:
W360:

typically 10.5 ms
typically 12.4 ms
typically 7.8 ms

typically 24.2 ms
typically 24.2 ms
typically 16.9 ms
typically 16.9 ms

Internal current consumption:
(from +5 V bus)

< 8 mA for all module types

Internalcurrent consumption:
(from V+ bus)

W350

W300, 310 < 5mA
W340, 360 <20 mA

<30 mA

External current consumption:

0 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 Q), for wires up to 1.5 mm?

*) No negative input voltage should be applied on these modules.

Terminals

\

Bus connector

A/D converter and
Voltage reference

Bus interface

I~

T T T T T
Vi4 Vi4 Via Vi4 Vi4
\% \ \ \ \
C C C C C

E!

5 E4 E3 E2 E1 EO

DODDODODDODDOD)

|~~~ Amplifier (OP-AMP)

Jumper fiir working
| _—— Mode selection
(PCD2.W340 only)

| | — Input filter

| — Screw terminals

- ‘COM‘ +E7‘ +E6‘ +E5‘ +E4‘ +E3‘ +E2‘ +E1‘ +E0

Jumper positions for selecting working mode

55 0) [Cmmmo o] [CC o] [00 0w

Position 'T":  Pt/Ni 1000

Position 'V/4": (0 .. +2.5V)

Position 'V':  0.. +10V

Position'C":  0..20 mA

PCD2.W340 only; on the other module types the working modes are fixed

Changing the jumpers

1

All inputs set for temperature (position T) must be wired. All unused inputs (with
the W340) must be adjusted to current range ‘C’ or voltage range ‘V'.

On this circuit board there are components that are sensitive to electrostatic
discharges. For further information, refer to Appendix B, “lcons”.
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PCD2.W3x0

Digital/analogue values
Input signals and type Digital values
PCD2.W300/W340 |PCD2.W310/W340 | PCD2.W340/50/60 | Classic | xx7 Simatic
+10.0V +20 mA Calculate the ap- |4095 4095 27684
+50V +10 mA propriate values (2047 2047 [13824
oV 0 mA with the formulae 0 0 0

at the end of this

section

Connection concept for voltage and current inputs

The voltage and current input signals are connected directly to the 10-pole
terminal block (EO...E7). To minimize the amount of interference coupled into the
module via the transmission lines, connection should be made according to the
principle explained below.

The following connection diagram shows a typical wiring layout for:
e voltage inputs with the PCD2.W300 and ...W340 Modules or
e current inputs with the PCD2.W310 and ...W340 Modules

918716154 1]13]12]|1]60
— |com |E7 |E6 |JES5 |E4 |E3 |E2 |E1 |EO

max. 20cm

Earthing bar

)
KK *) potential free

e The reference potentials of signal sources should be wired to a common GND
connection (“~” and “COM” terminals). To obtain optimum measurement results,
any connection to an earthing bar should be avoided

D)
e
D)

e |f shielded cables are used, the shield should be continued to an external earthing
bar.
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Connection concept for temperature sensors

PCD2.W3x0

The input signals for the temperature sensors are connected directly to the 10-pole
terminal block (EO...E7).

The following connection diagram shows a typical layout for tempera-
ture sensors with the PCD2.W340, ...W350 and ...W360 Modules.

max. 20 cm

91817161514 131211 0
— Jcom|E7 |E6 |E5 |E4 |E3 |E2 |E1 |EO
\
—

— T TT—

—

—~—
~—~—

Earthing bar

PO

\

*) potential free

which should not have any external earth or GND connection.

n e The reference potential for temperature measurements is the “COM” terminal,

e [f screened cables are used, screening should be continued to an external
earthing bar.

e Unused temperature inputs are to be connected to the logical ground.

Mixed operation

918

— | COM

E7

E6

ES

E4

E3

E2

E1

EO

,_i

Distributor
‘V'and ‘C’

Distributor
Temp.

TTTTTTT
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Connection concept for two-wire transducers

Input filter

Pressure

+ 0...20 mA
24VDC T E1

- Tempera-
ture

®_ ) i 5
4...20 mA* |

GND

*4...20 mA over user program

Two-wire transducers need a 24 VDC-supply in the measuring trunk.
Block diagram

EOQ —» A
SR = Fite
E2—» L& > Data
E3—> 22 3 lopour
E4—> =5 5 = ® mso |,
E5 —P 8--8 o 10A0 2
E6 > — @ g @) I0A1
E7 > > D = I0A2 8
‘ I0A3 o
GND Rsource

r — — +5Y —

| Voltage | Ref. GND —|

| Source Voltage

L 10.000V | 2.500V

W340, W350, W360 only

Programming

Classic: Programming examples for the PCD2.W3x0 can be found in a separate man-
ual and on the TCS Support site (www.sbc-support.com + getting started).

XX7: the firmware reads in the values according to the configuration (/O Builder)
n Watchdog: This module cannot be used on the base address 240 (or 496 for the

PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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PCD2.W3x0
Formulae for temperature measurement
For Ni1000 (PCD2.W340)
Validity: Temperature range - 50...+ 210°C
Computational error: +05°C
_ 260DV 406 2
T=-188.5+ 5616 4.676 107 « (DV - 2784)
For Pt1000 (PCD2.W340)
Validity: Temperature range - 50...+400°C
Computational error: +1.5°C n
_ 450 « DV a6, )
T=-366.5 + 474 +18.291+10° « (DV - 2821)

Resistance measurement up to 2.5 kQ (PCD2.W340)

Special temperature sensors or any other resistances up to 2.5 kQ can be con-
nected to the PCD2.W340. The digital value can be calculated as follows:

16380+ R

DV=-7500 + R)

where 0 £ DV £ 4095 and R=the resistance to be measured in Q.

For Ni100 (PCD2.W350)
Validity: Temperature range - 50...+250°C

Computational error: +1.65°C
_ 300DV A 5
=-28.7+ 3608 7.294 « 10« (DV - 1850)

For Pt100 (PCD2.W350)
Validity: Temperature range - 50...+600°C

Computational error: +1°C
_ 650 « DV . 5
T=-99.9 + —3970 +6.625+10° « (DV -2114)

For Pt1000 (PCD2.W360)
Validity: ~Temperature range - 50...+150°C

Computational error: +0.25°C
_ 200 « DV . )
T=-178.1+ 5509 +3.873+10° « (DV -2786)

T =temperature
DV = digital value
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Analogue input modules with electricaly isolation

5.9 Analogue input modules with electricaly isolation
PCD2.W305 7 analogue inputs 12 bit resolution, 0...10 V
PCD2.W315 7 analogue inputs 12 bit resolution, 0...20 mA
PCD2.W325 7 analogue inputs 12 bit resolution, -10 V...+10 V

rated

Galvanic separation of outputs to Saia PCD®, channels themselves not sepa-

I/O modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.9.1

PCD2.W3x5, analogue inputs, 7 channels, 12 bit resolution,

electrical isolated

Application

PCD2.W3x5

High-speed input module with galvanic separation of outputs to Saia PCD® bus,
for general use with 7 channels, each with 12 bit resolution. Different variants for
voltage 0...10 V, -10 V...+10 V and current 0...20 mA are available.

Module overview

resolution *)

PCD2.W305: Voltage 0...10 V 2.5 mV
PCD2.W315: Current 0...20 mA 5 pA
PCD2.W325: Voltage -10...+10 V 5 mV

*) Resolution = value of least significant bit (LSB)

Technical data

Input ranges:

see module overview

Galvanic separation:

500 V, galvanic separation of outputs to Saia
PCD®,
channels themselves not separated

Resolution (digital representa-
tion):

12 bits (0...4095)

Measuring principle:

non-differential, single-ended

Input resistance: W305: 13.5kQ/0.1%
W315: 120Q/0.1%
W325: 13.7kQ /0.1%
Accuracy at 25°C +0.15%
Repeating accuracy: +0.05%
Temperature error (0...+55°C) |£ 0.25%
Conversion time A/D: <2ms
Overvoltage protection: W305: + 40 VDC (permanent)
W325: + 40 VDC (permanent)
Overcurrent protection: W315: + 35 mA (permanent)
EMC protection: yes
Time constant of input filter: Typically 2.4 ms
Internal current consumption: |< 60 mA
(from +5 V bus)
Internal current consumption: |0 mA
(from V+ bus)
External current consumption: |0 mA

Terminals:

Pluggable 14-pole cage spring terminal block
(4 405 5002 0), for wires up to 1.5 mm?
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PCD2.W3x5
Terminals
=] e
0 o =5ge
=0o == _EE_
1 E[]g el T
e DI] = =
T oo o

@)
!

e O0 7S 0

o
HOd 0000

0 _— = 00

0
DE:I']U"D "Dﬁnmﬁln
—  —

o R - o R s s Y
I s I s R sy sy S
I [ - I [ i |
o o o o o o o
I - I i
I - I R i
—d & 3 | | | -
Il:lll:lll:ll:lll:lll:lll:lll:l
I - I i
R o o R s ) s Y
|]o oo oooooo0o0o0 o0 o0 of
13 0

- |E6| - |E5| - |E4| - |E3| - |E2| - |E1| - |E0

Digital/analogue values

Input signals and type Digital values
PCD2.W305 PCD2.W315 PCD2.W325 Classic |xx7 Simatic
+10.0V + 20 mA +10 V 4095 4095 27684
+50V + 10 mA oV 2047 2047 13842
oV 0 mA -0V 0 0 0

Connection concept for voltage and current inputs

The voltage and current input signals are connected directly to the 14-pole
terminal block (EO...E6 and COM). To minimize the amount of interference
coupled into the module via the transmission lines, connection should be made
according to the principle explained below.
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The following connection diagram shows a typical wiring layout for:

e Voltage inputs with the PCD2.W305 and .W325 modules or
e Current inputs for the PCD2.W315 module
If shielded cables are used, the shield should be continued to an external

PCD2.W3x5

earthing bar.
13[12]11]10f 9| 8] 7 5|l4[3[2]1]0
com| EB |com| E5|com| E4|com| E3 |com| E2 |com| E1 |com| EO
A
£
O
&
S
£
] ]
[ ) ) 1
Earthing bar
Q)= i
Block diagram
1
I
EO > > » Galvgpically » pController
COEM' | ¢ D separgte P
COM o > < interfgce <
E2 > > g 1
cou S > e | o '
E3 H_: o D 1 A
COM < <= < 1
E4 > S P S vce
CcoM » 2 = '
COEI\;) » = » t DCy/ DC v
0 > > Corjverter /O Bus
COM > > |: 2
1
com IVYYYYY
s
Reference Sy +5V GND
Voltage 2.5V E '
=§| \A
&' | PCD Bus
o) |
Y
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Programming
Classic: For programming the modules, an FBox is available.

xx7 and RIOs: the firmware reads in the values according to the configuration
(I/O Builder or network configurator)

interaction with the watchdog on the CPUs. For details, please refer to the
“Watchdog” section, which describes the correct use of the watchdog in
conjunction with PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 5-77



Saia-Burgess Controls AG I/O modules PCD1|PCD2

Analogue output modules

5.10 Analogue output modules

PCD2.W400 4 analogue outputs 8 bit, 0...10 V

PCD2.W410 4 analogue outputs 8 bit, 0...10V, 0...20 mA, 4...20 mA *)
PCD2.W600 4 analogue outputs 12 bit, 0...10 V

PCD2.W610 4 analogue outputs 12 bit, 0...10 V, 0...20 mA, 4...20 mA *)

*) jumper selectable

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.10.1
Application

PCD2.W4x0

PCD2.W4x0, analogue outputs, 4 channels, 8 bit resolution

High-speed output module with 4 output channels of 8 bits each. Different output
signals can be chosen with the aid of jumpers. Suitable for processes in which a
large number of actuators have to be controlled, such as in the chemical industry

and building automation.
Module overview

PCD2.W400:
PCD2.W410:

Technical data

Simple module with 4 output channels of 8 bits each. 0...10 V

General purpose module with 4 output channels of 8 bits each.
Signals can be selected from 0...10V, 0...20 mAor 4...20 mA.

Number of output channels:

4, short circuit protected

Signal ranges:

W400 0...10V

W410 0...10 V¥) selectable
0...20 mA with jumpers
4...20 mA

*) Factory setting

Resolution (digital represen-
tation):

8 bits (0...255)

Conversion time D/A: <5 us
Load impedance: for0...10V: =3kQ
for 0...20 mA: 0...500 Q
for4...20 mA:0...500 Q
Accuracy (of output value):  [for0...10V: 1% =50 mV

for0...20 mA: 1% £0.2 mA
for4...20 mA: 1% £ 0.2 mA
Residual ripple: for0...10V: <15 mVpp
for 0...20 mA: < 50 yApp
for 4...20 mA: < 50 uApp

Temperature error:

typically 0.2 %, (across temperature range
0...+55°C)

Burst protection:

+ 1 kV, with unshielded cables

tion:

(IEC 801-4) 1 2 kV, with shielded cables

Internal current consumption: [1 mA

(from +5 V bus)

Internal current consumption: 30 mA

(from V+ bus)

External current consump- max. 0.1 A  (type PCD2.W410 only, for current

outputs)

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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Terminals

HEHEN

DO et
3210

COODODDPDOOW®

— A3

— a2

— a1

Bus connector

| Reference voltage

| Bus interface

| _— Offset-dJumper J1 (type PCD2.W410 only)
Position "0" : 0.to. 10 Vor 0.to. 20 mA
Position "4" : 2.to. 10 Vor 4.to. 20 mA

D/A converter

" Output amplifier 0.to. 10 V

Jumper J2 for voltage/current
(type PCD2.W410 only)

Position "V" : Voltage output

Position "C" : Current output

External supply to V/C converter

— A0

(type PCD2.W410 only)

Screw terminals

PCD2.W4x0

Analogue/digital values and jumper positions

Jumper “V/C” \ C C
Jumper “0/4” 0 0 4
Signal range 0...10V | 0...20mA | 4...20 mA
Digital values
Classic xx7 Simatic
255 255 27648 100V 20 mA 20 mA
128 128 13824 5.0 V¥) 10 mA*) 12 mA¥)
0 0 0 0 0 4 mA

*) The exact values are 1/255 higher

Changing the jumpers

On this circuit board there are components that are sensitive to electrostatic
discharges. For further information, refer to Appendix B, “lcons”.
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Connection concept

Connection for 0...10 V

D |

A J +| 4(A2)
5 Y m

Connection for 0...20 mA or 4...20 mA
(selectable with jumpers on type PCD2.W410)

An external 24 VDC
supply is required for
D current outputs

+

VOLTAGE L,

A CONTROLLED + 24 VDC
CURRENT
SOURCE + 4 (A2)

s ! | Ij

—I R =0...500 Q
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Block diagram

AN

PCD2.W4x0

Programming

D
DATA ol 0 A
WRITE |
1 g 2|0 A
o) @ > .lp v JUMPER J2
@ |aor | 9 ® A y
- A VOLTAGE
8 CONTROLLED
a CURRENT > . .
> Reference SOURCE
Voltage C
%
/[ /[v/[va/[v
ﬁ B ERERERE 0
v — |+ |— |A3|— |A2] — |A1 A0
24 \/DC

Classic: ~ Programming examples for the PCD2.W4x0 can be found in a sepa-
rate manual and on the TCS Support site (www.sbc-support.com +
getting started).

XX7: the firmware writes the values according to the configuration (1/0

Builder)

PCD2.M17x), because it would interact with the watchdog, and would cause a

n Watchdog: This module cannot be used on the base address 240 (or 496 for the

malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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PCD2.W6x0

5.10.2 PCD2.W6x0, analogue outputs, 4 channels, 12 bit resolution

Application

High-speed output module for general use with 4 channels, each with 12 bit

resolution. Different variants for voltage 0...10 V, -10...+10 V and current

0...20 mA are available.

Module overview

PCD2.W600: Unipolar voltage outputs 0..10V

PCD2.W610: Bipolar voltage outputs -10 V...+10 V, switch-

able to unipolar voltage 0...10Vv/

current 0...20 mA

Technical data

resolution

Number of output channels:

4, short circuit protected

Signal range: W600: 0...+10V 2.442 mV
W610: -10V...+10V 4.884 mV selectable
0...+10V 2.442 mV with
0...20 mA 4.884 uA jumper
Galvanic separation: no
Resolution (digital representa- |12 bits (0...4095)
tion):
Conversion time D/A: typ. 10 ys
Load impedance Voltage: >3 kQ
Current: <500 Q
Accuracy at 25°C (of output [ Voltage: £0.5%
value) Current: £ 0.8% ¥)
Temperature error: Voltage: +0.1% (across temperature
Current: £0.2% range 0...+55°C)
Internal current consumption: |W600: max. 4 mA
(from +5 V bus) W610: max. 110 mA
Internal current consumption: |W600: max. 20 mA
(from V+ bus) W610: 0 mA
External current consumption: [max. 100 mA (type PCD2.W610 only, for current
outputs)

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

*) Note on current outputs:

Since for some applications it is important to be able to reach the outside limit
values of the range (0 mA, 20 mA), current outputs have been laid out according
to the following characteristic line:

During the start, a voltage of 5 V will be at all outputs of the module PCD2.W600.
The starting phase lasts 40 ms, afterwards 0 V will be put to the outputs.
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20.1 mA |
20 mA
19.94 mA

Tolerance +/- 0.5% typ.

Tolerance +/- 0.8% max. n
0.06 mA — ‘

0 mA ‘ p DV

0 20 4075 4095

Terminals

Bus connector

|_— Supply +/-15V and -5V (W610 only)

| | — Bus interface

Jumper ‘reset select’ (W610 only)
/\—\—\ Jumper ‘unipolar/bipolar’ (W610 only)
mB D 11— DA converter

ekl [ d -

Output amplifier

Y
QQ\ Qg C — Jumper ‘voltage/current’ (W610 only)

Stromversorgung Uext (nur W610)

OIOIMIOIOIOIOIOIDIIY Protection circuit

\ Screw terminals

9 8 7 & 5 4 3 2 1 0
— 4 =l ml=[re[=m[-|w

Uext A3 A2 A1 A0

Digital/analogue values

Digital values Output signals
Classic xx7 Simatic
4095 4095 27648 +20.1 mA
4075 4075 27513 +20 mA
2048 2048 13824 +10 mA
20 20 135 0 mA
0 0 0 0 mA
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PCD2.W6x0

4 Changing the jumpers
There are components on this circuit board, that are sensitive to electrostatic dis-
charges. For further information, refer to Appendix B, “Icons”.

Range selection (PCD2.W610)

Jumpers, factory settings: AO...A3: V7 (voltage)
U/B: “B” (bipolar)
Reset select: “mid“ (reset to mid-scale,
i.e. 0 Vin bipolar mode)

Ranges depending on application:

Per module: U/B: Unipolar or Bipolar operation
Reset select: Reset to low- or mid-scale
Rec. setting: Unipolar —low-scale

Bipolar — mid-scale

Per channel: “V7 Voltage output:
0...+10Vor-10V...+10V
“C”.  Current output: 0...20 mA

Current outputs have been laid out for unipolar mode. Bipolar mode is possible,
but for the negative half of this operation the output is 0 mA.

Connection concept

Connection for 0...10 V or -10 V... +10 V: (selectable on the PCD2.W610)

D |
A J +| 4(A2)
5 Y [:

If R >3 kQ

Connection for 0...20 mA: (PCD2.W610 only)

Controle de la

A tension de la +24VDC
source de
courant + 4 (A2)

An external 24 VDC supply is required for current outputs.
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PCD2.W6x0
Block diagram
A0 «— A
- < U1 oouIT
Al €— . U2 Data IODIN
- 5% U3 < [IOWRITE
209 U4 IoDOUT
A2 — g 5 ® IIMS0
- ° @ 10A0 é
A3 ¢—— @) I0A1 a
COM =
-] D I0A2 g—)
I0A3
Uit —®Filter n
+15V +5V
Unipolar/ .15y | DC/DC
Ref. Bip0|ar GND
»
GND voltage switch -5V
j/ 2.500V

Programming

Classic: Programming examples for the PCD2.W6x0 can be found in a separate
manual and on the TCS Support site (www.sbc-support.com + getting started).
xxX7: the firmware writes the values according to the configuration (1/O Builder)

PCD2.M17x), because it would interact with the watchdog, and would cause a

n Watchdog: This module cannot be used on the base address 240 (or 496 for the
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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Analogue output modules with electrically isolation

5.1 Analogue output modules with electrically isolation

PCD2.W605 6 analogue inputs 10 bit resolution, 0...10 V
PCD2.W615 4 analogue inputs 10 bit resolution, 0...20 mA
PCD2.W625 6 analogue inputs 10 bit resolution, -10 V...+10 V

Galvanic separation of outputs to Saia PCD®, channels themselves not sepa-
rated

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.11.1

PCD2.W6x5

PCD2.W6x5, analogue outputs, 6 (4) channels,

10 bit resolution, electrcal isolated

Application

High-speed output module with galvanic separation of outputs to Saia PCD® bus,
for general use with 6 (4) channels, each with 10 bit resolution. Different variants
for voltage 0...10 V, -10 V...+10 V and current 0...20 mA are available.

Module overview Channels Resolution
PCD2.W605: Voltage 0...10 V 6 (A0...A5) 10 mV
PCD2.W615: Current 0...20 mA 4 (A0...A3) 20 pA
PCD2.W625: Voltage -10...+10 V 6 (A0...A5) 20 mV

Technical data

Output ranges:

see module overview

Galvanic separation:

500 V, galvanic separation of outputs to Saia PCD®,
channels themselves not separated

Resolution (digital representation):

10 bits (0...1023)

Loadresistance: W605: >3 kQ
W615: <500 Q*
W625: >3 kQ

Accuracy at 25°C W605: +0.4%
W615: +0.7%
W625: +0.4%

Temperature error (0...+55°C)

+ 0.25%, 100 ppm/K or 0.01 %/K

Short circuitprotection:

yes (permanent)

EMC protection:

acc. to standards ENV 50141, EN 55022,
EN 61000-4-2, EN 61000-4-4, EN 61 000-4-5

Time constant of output filter: W605: typically 1 ms
W615: typically 0.3 ms
W625: typically 1 ms
Internal current consumption: W605: 110 mA (typ. 80 mA)
(from +5 V bus) W615: 55 mA (typically 45 mA)
W625: 110 mA (typically 80 mA)
Internal current consumption: W605/W625: 0 mA
(from V+ bus) W615: 90 mA

External current consumption:

max. 90 mA, smoothed
Voltage range: RL-20 mA +10...20V
RL=500 Q — Ue =20...30 V

RL=0 Q — Ue=10...20 V

*E.g.

Terminals:

Pluggable 14-pole spring terminal block
(4 405 4998 0), for wires up to 1.5 mm?
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PCD2.W6x5

Terminals

© o™

0
gﬂ.”]””"".ﬁ;:;"”" FIERI

|]o oo oooooo0o0o0 o0 o0 of
13 0

12 | —Insl = |aal = |azl = a2l = |a1] = no

-U

Digital/analogue values

Output signals and type Digital values
PCD2.W605 PCD2.W615 PCD2.W625 Classic |xx7 Simatic
+10.0V + 20 mA +10V 1023 1023 27684
+50V + 10 mA oV 512 512 13842

+4 mA 205 205 5530
ov 0 mA -10V 0 0 0

Notes on the output range

Balancing the offset and the amplification is done for the PCD2.W6x5 digitally by
the uC. As there is no potentiometer, the output range has been slightly enlarged
to cover maximum values even in the worst case.

Typical output range (without component tolerances):

W605: -0.26V...+10.36 V (instead of 0...+ 10 V)
W615: 0 mA ...21.4 mA (instead of 0...20 mA)
W625: -10.62V...10.36 V (instead of - 10...+10 V)

This range is broken down on a 10 bit scale (1024 steps), as before. The result is
the following LSB resolution:

W605: 1LSB=10.38 uv
W615: 1LSB =217 pA
W625: 1LSB =20.75 uv

With this balance the nominal range (0...10 V) is now scaled 0...1023, making it
possible for the output value not to change on an increase of 1 LSB.
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In the FBs the output values are not limited to 0...1023, so the whole range of the
module can be used.

For voltages > 10 V or currents > 20 mA, values >1023 may be output, and for
voltages <0 V or

< -10 V, negative values may be output. (With the W615 it is not possible to output
negative currents).

This extended range does depend on the tolerances of the components, and can-
not be guaranteed.

Connection concept for voltage and current outputs n

The voltage and current output signals are connected directly to the 14-pole termi-
nal block (A0...A5/A3 and -).

The following connection diagram shows a typical wiring layout for:
e voltage outputs with the PCD2.W605 and .W625 modules or
e current outputs for the PCD2.W615 module

Connection for 0...10 V (W605) or -10 V...+10 V (W625):

I
A J +| 4 (A2)
s U]

— f

D

I13

For voltage outputs no external supply is needed.

Connection for 0...20 mA (W615)

VOLTAGE

A CONTROLLED | T
CURRENT
Jj SOURCE + 4 (AZ)

+24VDC

An external 24 VDC supply is required for current outputs.
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Block diagram

+Uin
-Uin

PCD2.W6x5

A 4

AAA

A

A

y

y

DAC

A

A

y

y

A

output stage

OP-Amp

A

»

Programming

Filter

Reference
Voltage 2.5V

Galva'nically
separated
interche

pController

A

A

DCy/ DC '
conyerter /O Bus

[

COM

Electrical isolation
E E O N N = .

+5V GND

PCD Bus

Classic: For programming the modules, an FBox is available.
xx7 and RIOs: the firmware reads in the values according to the configuration (I/O
Builder or network configurator)

n Watchdog: This module can be used on all base addresses; there is no interaction
with the watchdog on the CPUs. For details, please refer to the “Watchdog”
section, which describes the correct use of the watchdog in conjunction with PCD2
components.
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Analogue input and output modules

5.12 Analogue input and output modules

PCD2.W500 2 analogue inputs 12 bit + 2 analogue outputs 12 bit,
0..10V,-10 V...+10 V ¥)

PCD2.W510 2 analogue inputs 12 bit + 2 analogue outputs 12 bit,
0...+20 mA, -20...+20 mA *)

*) jumper selectable

I/0 modules and I/O terminal blocks may only be plugged in and removed when H
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.12.1

PCD2.W5x0, analogue inputs/outputs, 2 + 2 channels,

12 bit resolution

Application

Combined high speed analogue input/output module with 2 voltage inputs and 2
voltage outputs 0...+10 V (unipolar) or -10...+10 V (bipolar), jumper selectable, all
with 12 bit resolution. The module is suitable for precise, high-speed applications.

Module overview
PCD2.W500:

PCD2.W5x0

Combined high-speed analogue input/output module with 2

voltage inputs and 2 voltage outputs 0...+10 V (unipolar) or -
10...+10 V (bipolar), jumper selectable (standard module).

PCD2.W510:

Technical data

Module with 2 current inputs and 2 voltage outputs
(special version)

Inputs
Number of input channels: 2 1
Signal ranges W500: 0..+10v ! jumper selectable
-10...+10 V } together
W510: 0...+20 mA jumper selectable
-20...+20 mA together
Galvanic separation: no
Measuring principle: differential
Conversion timeA/D: <30 ys
Resolution (digital representation): |12 bits (0...4095)
Input resistance: 0...+10 V:1 MQ
0...+20 mA: 100 Q
Accuracy (of measured value): unipolar: +2LSB
bipolar: +10LSB
Repeating accuracy (under same
conditions): +2LSB
Common mode range: CMR =10V
Common mode rejection: CMRR >75dB
Overvoltage protection: 1 40 VCC (permanent)
Time constant of input filter: 3 ms

Outputs

Number of output channels:

2, short circuiflprotected

Signal ranges: 0..+10v J jumper selectable
-10...+10 V individually

Galvanic separation: no

Conversion time D/A: <20 us

Resolution (digital representation): |12 bits (0...4095)

Load impedance: >3 kQ

Accuracy (of output value):

0.3% *20 mV

Technical data common to the whole module

Burst protection:
(IEC 801-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Temperature error

0.3 % (across temperature range 0.

_.+55°C)

Internal current
consumption:(from +5 V bus)

max. 200 mA
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PCD2.W5x0

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

0 mA

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 Q), for wires up to 1.5 mm?

As the current consumption of this module is considerable, when using a number

of them in the same system, the total load for all modules must be taken into
consideration..

Terminals
|
|
[T
LT
m u/B0 U/B1
IO DIDIOIOIOIOIOID
9 8|7 6]5 als 21 0\
= + |-a1 |+A1|-A0 |+A0|-E1 |+E| |-ED|+E0
L

Bus connector

DC-DC converter

Basic module

Jumper: inputs unipolar (U)

Substitution module

Jumper U/B 0 and U/B 1
on substitution module

Jumper: inputs bi

Screw terminals

polar (B)

+ must not be connected

The negative terminals “—” of outputs are connected internally to the ground, each
via a 100 Q resistor.

Analogue/digital values

Inputs
Input signals Digital values
Classic xx7 Simatic
unipolar | bipolar | unipolar | bipolar | unipolar | bipolar
+10V 4095 4095 4095 4095 27648 27648
+5V 2047 3071 2047 3071 13824 13824
ov 0 2047 0 2047 0
-5V 0 1023 0 1023 0 -13824
-0V 0 0 0 0 0 -27648
Outputs
Digital values Output signals
Classic xx7 Simatic unipolar bipolar
4095 4095 27648 +10.0V +10.0 V
3071 3071 20736 +7.5V +50V
2047 2047 13824 +5.0V oV
1023 1023 6912 +25V 5.0V
0 0 0 oV -10.0V
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PCD2.W5x0

PCD2.W500 Module, fully equipped
(with additional module plugged on)

Apart from the bus connector, DC-DC converter and terminals, the base module
carries the two input channels with the 2-pole jumper for unipolar or bipolar
operation and a number of preset potentiometers, which cannot be adjusted by the
user.

The plug-on module contains the two analogue outputs with the two 3-pole jump-
ers for the individual unipolar or bipolar operation of each output.

The module also works without the plug-on module.
Changing the jumpers

On this circuit board there are components that are sensitive to electrostatic
discharges. For further information, refer to Appendix B, “Icons”.

Block diagram

) Ref.
+/-10V 25V
I Jm
—»| Prot. .
Input O EMC Diff.
A Bus
D
—| Prot. . }
Input 1 EMC Diff.
b ‘HV Bus
Output 0 rot. | x2 Diff. |
—Llewc x4 \a\ I D
V ;L
Prot 1A Bus
Output 1 rot. | x2 * Diff.
T lEmc xa ) \{ e
v +-10V J7

25V j7

Programming
Reset

When the module or CPU powers up, both analogue outputs of the PCD2.W500
Module are set at the maximum value of +10 V (or a random value between 0 and
+10 V). If this should cause problems, XOB 16 (the cold-start routine) should be
used to initialize both these outputs to zero or any desired cold-start value.
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If the debugger is connected or the P100 handheld service device is plugged in,

n there is no cold-start when the CPU supply switches on. Both analogue outputs
of the PCD2.W500 are then set to the maximum value of +10 V, despite the reset
routine.

Classic: Programming examples for the PCD2.W500 can be found in a separate
manual and on the TCS Support site (www.sbc-support.com + getting started).
xX7: the firmware reads and writes the values according to the configuration (I1/O
Builder)

Watchdog: This module cannot be used on the base address 240 (or 496 for the
n PCD2.M17x), because it would interact with the watchdog, and would cause a n

malfunction. For details, please refer to the “Watchdog” section, which describes

the correct use of the watchdog in conjunction with PCD2 components
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Combinedanalogueinput/outputmoduleswithgalvanicisolation

513 Combined analogue input/output modules with galvanic isola-
tion

PCD2.W525 4 inputs,
14 bits, 0...10 V, 0(4)...20 mA, Pt 1000, Pt 500 or Ni 1000
(selectable by DIP switch)

and

2 outputs, 12 bits, 0...10 V or 0(4)...20 mA
(selectable by software (FBox, FB)

Galvanic separation of outputs to Saia PCD®, channels themselves not sepa-
rated

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.13.1

PCD2.W525Combinedanalogueinput/outputmodulewithgalvanicisolation

PCD2.W525 Combined analogue input/output modules
with galvanic isolation

General Information

PCD2.W525 is an analogue multipurpose module with four inputs and two outputs.
Each input and each output can be individually configured as one of the stand-

ard industrial interface type like 0...10V, 0...20 mA and 4...20 mA. In addition,
the inputs can be configured to support Pt/Ni1000 or Pt500 temperature sensors.
Furthermore, the module offers high flexibility in selecting filter types and scaling
ranges.

Inputs-14 Bit H
e 4 Inputs. Every channel has four modes of operation (configurable by DIP-
Switches):

o Differential Voltage Inputs
0...10 V, resolution: 0.61 mV per LSB (14 Bit)

o Differential Current Inputs-measured in differential mode
0...20 mA, resolution: 1.2 pA per LSB (14 Bit)
4...20 mA, resolution: 1.2 pA per LSB (13.7 Bit)

o Temperature
Pt1000, -50...400 °C, resolution: 0.1 °C
Pt500, -50...400 °C, resolution: 0.2 °C
Ni1000, -60...200 °C, resolution 0.1 °C

o Resistance
0...2500 Q, resolution 0.2 Q

e Each channel can be configured to have a software based 50 Hz / 60 Hz filter

Outputs-12 Bit

e 2 Outputs. Every channel has three modes of operation (configurable by soft-
ware):

o Voltage
0...10V, resolution: 2.44 mV per LSB (12 Bit)
o Current

0...20 mA, resolution: 4.88 pA per LSB (12 Bit)
4...20 mA, resolution 4.88 pA per LSB (11.7 Bit)

o High impedance
Miscellaneous

e All I/O-Channels are galvanically isolated to the Saia PCD® and external power
supply. (But all channels are galvanically connected to each other.)

e Every channel has two connection terminals.
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Configuration

Module connections/LED

The connections of the module terminal are the following:

i Supply i Outputs : Inputs :
13 12311101 9 | 8 6 4 43 [ 214810
- o+ - + - + + 0 - + - +
! Uext ¢ A1 { A } E3 i E2 i E1 i EO i
Description of the LED:
e Off: Module is not powered. U_ (24 V) is missing.
On: Module is running without errors

How to configure the inputs

Blinking slow: Channel error (Over range/under range/short circuit/open load)
Blinking fast: U__ is lower than specified (< 19 V)

Each input channel is configured by a DIP-Switch with four switches. The function

of each switch is the following:

Switch | Off On
nr.
1 Differential Mode Single Ended Mode
2 Current Shunt On
3 Supply for external Resistors
4 Gain=1 On
Gain=0.25

According to this table, the configuration for the different modes of operation is as

follows:
~annl Sl
Off Off
1.2 3 4 1.2 3 4
slider
Voltage mode Current mode
0..10V 0..20 mA
4..20 mA

How to configure the outputs

Off

LT

Temperature mode

Pt1000 (-50...400 °C)
Pt500 (-50...400 “C)
Ni1000 (-60...200 “C)

Resistor mode
0...2500 Q

Since the outputs are configured by software (with the corresponding FBox or FB),
there is no need to configure the mode of operation of the outputs with any kind of

jumpers or DIP-Switches.
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Function

PCD2.W525Combinedanalogueinput/outputmodulewithgalvanicisolation

Power Supply

PCD2.W525 has to be supplied externally! This power supply is galvanically iso-
lated to both, the Saia PCD® and the 1/0s of W525. Furthermore, the design allows
using the same power supply for the Saia PCD® and for W525 without loosing the
galvanic isolation. These schematics show the different zones of isolation:

. W525
i Zone of I/O- o
max = 40mA i channels -
PCD § Isolated from PCD ||
—V+— ‘ v and suppl ] Pmax = 2.5W
S5 : pply = i
GND L ] |
: : EE 424V yext
Galvanic isolations
Timing
e Inputs

@)

Internally, W525 finishes acquiring every 2 ms a new value for every
input channel

This value is always ready to be read by the Saia PCD®.

Dependent on the Saia PCD® speed, the transmission time of a single
16-Bit scaled value (of a single input channel) takes typically 100 s (on
a PCD2.M480) or 600us (on a PCD2.M170)

e Outputs

@)

Filter

e Inputs

Internally, W525 outputs the last received output value from Saia PCD®
with a maximum delay of 2 ms.

Dependent on the Saia PCD® speed, the transmission time of a single
16-Bit scaled output value takes typically 100 ps (on a PCD2.M480) or
600 us (on a PCD2.M170).

There are two factors, which have filtering effects to the acquired values:

o

The base hardware filter with a time constant of 2 ms. This filter attenu-
ates the input signal by 6 dB/decade at a cut-off frequency of 80 Hz.

The second influence is caused by software and results in a delay of
the acquired value for 2 ms with a notch filter characteristics at 500 Hz if
no software based 50 Hz / 60 Hz filter is selected.
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In case of use of a 50 Hz (60 Hz) filter, the notch filter frequency is 50 Hz
(60 Hz); the delay remains the mentioned 2ms.

e Outputs

There is only the hardware based filter with a time constant of 1 ms, which is
active

Technical Data

Inputs n
General:

Resolution: 14 Bit

Kind of Measurement: differential

Number of channels: 4

Galvanic isolated to Saia PCD®: yes, 500 V

Galvanic isolated to external supply: yes, 500 V

Galvanic isolated between other channels: |no

Kind of connections: two wires per channel

How to configure mode of operation: by DIP-Switches

Accuracy at 25 °C: + 0.2% max.

Accuracy repetitive: + 0.05% max.

Temperature drift (0...55 °C) max.: + 70 ppm/°C

Over voltage protection: + 50 V min.

QOver current protection: + 35 mA min.

Common mode voltage max: + 50 V min.

Common mode rejection ratio: 70 dB min.

Filter:

Time constant of hardware filter: 2 ms

Attenuation of software based 50 Hz Filter: |40 dB min. between 49.5 and 50.5 Hz
Attenuation of software based 60 Hz Filter: |40 dB min. between 59.5 and 60.5 Hz

Voltage mode:

Resolution range 0...10 V mode: | 14 Bit; 0.61 mV per LSB
Current mode:

Current shunt: 125 Q

Resolution range 0...20 mA: 14 Bit; 1.22 yA per LSB
Resolution range 4...20 mA: 13.7 Bit; 1.22 yA per LSB

Temperature / Resistance mode:
Resolution for Pt1000; Range -50...400 °C |0.1 °C
Resolution for Pt500; Range -50...400 °C 0.2°C
Resolution for Ni1000; Range -60...200 °C 0.1 °C
Resolution for Resistor; Range 0...2500 Q (0.2 Q
Power dissipation in temp. sensor / resistor: |[2.5 mW max

Outputs

General:

Resolution: 12 Bit
Number of channels: 2
Galvanic isolated to Saia PCD®: yes
Galvanic isolated to external supply: yes
Galvanic isolated between other channels: |[no
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Kind of connections:

two wires per channel

How to configure mode of operation:

by software (FBOX, FB)

Accuracy at 25 °C: + 0.5% max.
Accuracy repetitive: + 0.1% max.
Temperature drift (0...55 °C) max.: + 70 ppm/°C.

Over current protection: short circuit protected
Time constant of filter: 1 ms

Voltage mode:

Max. load to guarantee specified accuracy: |> 700 Q

Resolution range 0...10 V:

12 Bit; 2.44 mV per LSB

Current mode:

Working resistance:

<600 Q

Resolution range 0...20 mA:

12 Bit; 4.88 uA per LSB

Resolution range 4...20 mA:

11.7 Bit; 4.88 uA per LSB

General Data

Power consumption at I/O-Bus +5V: max. 40 mA
Power consumption at I/0O-Bus V+: unloaded
Temperature range: 0..55°C

External power supply

(It is possible and allowed to use the same power supply as the Saia PCD? itself is sup-
plied with — without losing the galvanic isolation of the 1/0s!)

Operation voltage:

24V +4 V smoothed

Power consumption:

max. 2.5 W (depends on output load)

Terminal: PCD2

Pluggable 14-pole screw terminal
(PCD2.W525; O no. 4 405 5002 0, will be
delivered with the module),

both for wires up to 1,5 mm?
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Signification of the I/O words of a PCD2/3.W525 module?

When configuring a W525 module using the Device Configurator or the Profi-S-1/0
(or Profibus DP) Network Configurator, the PCD2/3.W525 does need two registers
for the analogue outputs and 8 registers for the analogue inputs.

The significations of the registers are the following:

Output registers:
Register Bit 31..16 Bit 15..0
n Value CHO Output

n+1 Value CH1 Output n

Description of the output registers:

Value CHO..1 (Register n, n+1)
This registers (Bit 0 to 15) does contain the analogue output value of the corre-
sponding analogue output. It's a 12 Bit value.

Input registers:

Register Bit 31..16 Bit 15..0
n Value CHO Input
n+1 Value CH1 Input
n+2 Value CH2 Input
n+3 Value CH3 Input
n+4 Load Current/Voltage
n+5 Status Module
n+6 Status Input
n+7 Status Output

Description of the input registers:

Value CHO0..CH3 (Register n...n+3)
This registers (Bit 0 to 15) does contain the analogue input value of the corre-
sponding analogue input. It's a 14 Bit value.

Load_Current / Load_Voltage (Register n+4)
On this register (Bit 0 to 15) the actual current or voltage value is displayed.

m currentin [pA] (0..20°000)

m voltage in [mV] (0..10°000)
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Status Module (Register n+5)
This register (Bit 0 to 15) does contain the actual status of the module

Table module status:

Bit Description
15:14 Reserved
13 Error on the output channel CH1
12 Error on the output channel CHO
11 Error on the input channel CH3
10 Error on the input channel CH2
9 Error on the input channel CH1
8 Error on the input channel CHO
7:5 Reserved
4 Communication: lllegal Command.
Is set to 1 if the module receive a not know instruction.
3 Communication: packet too long.
Is set to 1 if during the communication a data byte (CMD/
Data = 0) is received although a commando byte should be
received (CMD/Data = 1)
2 UExt too low.
The voltage of the external power supply is to low!
1 UEXxt Fail.
0 No Response.

Status Input (Register n+6)
This register (Bit 0 to 15) does contains the status of the input channels CHO..
CH3. The status of each input channel is displayed on 4 bits.

Status Input:

Bit Description
Bit 0..3 CHO Status
Bit4..7 CH1 Status
Bit 8..11 CH2 Status

Bit 12..15 CH3 Status
Table input status:
Bit Description
3 Over Temperature
2 Not Calibrated
1 Over Range
0 Under Range
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Status Output (Register n+7)

This register (Bit 0 to 15) does contain the status of the two output channels CHO

and CH1.

The status of each output channel is displayed on 6 bits.

Status Output:

Bit Description
Bit 0..5 CHO Status (LOW BYTE)
Bit 8..13 CH1 Status (HIGH BYTE)

Table output status:

Bit Description
CHO CH1
5 13 Load Resistance too high.
Only for outputs in current mode. Occurs typically if the out-
put circuit is open
4 12 Load Resistance too low.

Only for outputs in voltage mode. Occurs typically in case of
short circuit

3 11 Over Temperature
2 10 Not Calibrated

1 9 Over Range

0 8 Under Range
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5.14 Analogue weighing modules

| PCD2.W720 | 2-channel weighing module for 4/6-wire elements

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

The module PCD2.W720 is described in the manual 26/833. H
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5.15 Analogue thermocouple modules

| PCD2.W745 | 4-channel thermocouple modules for J, K... thermoelemets

Supported temperature sensors are:
e Thermocouples — TC type J, K

e Resistive temperature detectors — RTD’s type Pt100, Pt1000, Ni100, Ni1000

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

The module PCD2.W745 is described in the manual 26/796.
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5.16 Fast counting modules
PCD2.H100 | Counting module
up to 20 kHz
PCD2.H110 | General purpose counting and measuring module
up to 100 kHz

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.16.1

PCD2.H100

PCD2.H100, counting module up to 20 kHz

Application

Simple counting module, comprising two inputs “A” and “B” plus one direct
control output marked “CCQO”; allows counting of the number of revolutions or
the calculation of distances (pulses) and the measurement by counting of pulses
within a logical AND gate (second input).

Typical areas of application:

e Counting revolutions or distances (impulses)

e Presetting a count value and switching off output CCO when Counter =0

e Measurement by counting: measuring signals counted only when particular
conditions are met, e.g. photoelectric barrier covered

e Counting with recognition of count direction for incremental shaft encoders
providing simple motion control

Technical data

Number of systems:

1

Counting range:

0...65,535 (16 bit) (can be extended with CPU counters)

Counting frequency:

max. 20 kHz (at pulse/pause ratio 50 %)

Data protection:

All data in this module are volatile
(non-volatile Saia PCD® registers are available).

Digital inputs
“IN-A” and “IN-B” signal voltages: |nominal voltage: 24 VDC
“low” range: -30...+5V
“high” range: +15...30 V for source operation
Input current: typically 7.5 mA
Input filer: 25 kHz

Process output

Counter controlled output CCO:

counter output (switches when count is 0 or 65,535)

Current range:

5...500 mA (max. current leakage 1 mA)
(min. load resistance 48 Q in voltage
range 5...24 V).

Voltage range:

5...32 V smoothed, residual ripple max. 10 %

Circuit type: Electrically coupled, not short circuit protected,
positive switching

Voltage drop: typically 2V at 500 mA

Output delay: <10 ps, (longer for inductive load due to

protective diode).

Power supply

External supply

5...32 VDC, (for supply of CCO output only)

Internal current consumption:
(from +5 V bus)

max. 90 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

CCO output load current

Operational conditions

Ambient temperature

operation: 0...+55°C without forced ventilation,
storage: -20...+85°C

Noise immunity:

EC mark according to EN 61000-6-3 and EN 61 000-6-2

Programming:

Based on Saia PCD® user program and pre-programmed
function blocks (FB).

Count modes:

Selectable with jumper

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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LEDs and connection terminals

. Bus connector

| _— GAL”) for adressing

|_—— GAL*) for count modes

| Jumper for count modes

3] cco B A En / LEDs

O O @
DOOODDDDDBI— Screw terminals
9 8 7 6 5 4 3 2 1 0]

- 4+ —CCO—-— B — A

(*) GAL = Generic Array Logic)

“A” Input “A” 1
“B” Input “B” 2
“En” (Enable) Counter active 0
“CCO” Output “CCO” 3

4 Changing the jumpers
On this circuit board there are components that are sensitive to electrostatic

discharges. For further information, refer to Appendix B, “Icons”.
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Count modes
SC (Single Count):

A — Counting signals at input A.

AND Up and down counting selectable by user program.
B To enable signals at input A to be counted, input B must
Filter be connected to 24 V (AND gate).

Input A ‘ ' n
Input B

Clock H H

e
Counter

Modes x1, x2:  Up/down counting mode for 2-phase incremental shaft encoder
at inputs A and B.

x1

Input A ] I ' i L

Input B

Clock —| -| -|

Counter I e B—

— 1

X2

TS N T U e U e
I 0

Input B

Clock

Counter ﬁ
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Block diagram

AN

Counter Flag

Input -
Interface | counter enable Set
L U+
Counter ] . I|

4‘ Set CCO
:"> Output %\ N
Interface Counter Status Flag CCO n
Clock up/down

Counter Mode

Ny
SC x1 x2 Mode
Input
filters I:EE I:EE
A B

Inputs

PCD BUS

Operating principle

This can be largely derived from the block diagram. It is only necessary to add
some explanation about the counter output circuit:

The output of the internal counter is identified as “Counter Flag”. The user has
no hardware access to it. This counter flag is set to “1” whenever the counter is
loaded or by means of a separate instruction.

The flag is set to “0” in up-counting mode: when counter value 65,535
is reached
in down-counting mode: when counter value 0 is reached

To reset a CCO hardware output which had previously been set high by the user
program, it is necessary to differentiate between two cases:

a) count range between 0...65,535 (normal case)

b) count range exceeding 65,535

Case a): Resetting the counter flag results in a simultaneous reset of the CCO
output.

0 50'000
-~
L

Counter Flag _I

Reset Enable _I

cco _ 1 L

The “Reset-Enable” should be activated before the counter reaches zero.
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Case b): If the count range has to extend beyond the value 65,535, “Reset
Enable” can be activated later, i.e. between the penultimate and the
last time the counter reaches zero. This means that the CCO output is
only reset after several passes of the counter. The number of passes is
counted by a CPU counter.

For example, output CCO should be switched off after 200,000 count signals.

? 200'000 2&)‘000

39 65536 65536 65536

Counter Flag |_| |_| |_| | H
Reset Enable |

CCO |

CPU counter 4 3 2 1 0

Programming

Classic: Programming examples for the PCD2.H100 can be found in a separate
manual and on the TCS Support site (www.sbc-support.com + getting started).
xX7: the firmware reads in the values according to the configuration (I/O Builder)

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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5.16.2 PCD2.H110, general purpose counting / measuring module
up to 100 kHz

Application

Measuring and fast counting module for general counting and simple motion
control tasks; also for specific applications such as frequency measurement,
period and pulse length measurement, etc. The module is equipped with an FPGA
(Field Programmable Gate Array) and can be programmed for special high volume
applications by using a plug-in PROM.

Technical data

Number of systems: 1 n
Counting range: 0...16,777,215 (24 bit)
Counting frequency: up to 100 kHz
Data protection: All data in this module are volatile
(non-volatile Saia PCD® registers are available).
| Digital inputs
Number of inputs: 4
Terminal 0 = EO Input “A”: for counting and measuring
Terminal 1 = E1 Input “B™: for counting only
Terminal 2 = E2 Input “Enable C”: for use as counting module
Terminal 3 = E3 Input “Enable M”: for use as measuring module
Nominal voltage: 24 VVDC
“low” range: -30...+5V
“high” range:  +15...30 V for source operation
Input current: typically 6.5 mA
Input filer: 150 kHz
Circuit type: electrically connected
Digital outputs
Number of outputs: 2
Terminal 4 AOQ: Output “CCO?” (for counter)
Terminal 5 A1 Output “TCO” (for measuring functions)
Current range: 5...500 mA (max. current leakage 1 mA)
(min. load resistance 48 Q in voltage
range 5...24 V).
Frequency: <100 kHz
Voltage range: 5...32 V smoothed, residual ripple max. 10 %
Circuit type: Electrically coupled, not short circuit protected,
positive switching
Voltage drop: typically < 0.5 V at 500 mA
Output delay: <1 us, (longer for inductive load due to

protective diode).

Power supply
External supply 5...32 VDC, (for supply of CCO output only)
Internal current consumption: [max. 90 mA

(from +5 V bus)
Internal current consumption: [0 mA
(from V+ bus)
External current consumption: |max. 2 A (all outputs)
Operational conditions

Ambient temperature operation: 0...+55°C without forced ventilation,
storage: -20...+85°C
Noise immunity: EC mark according to EN 61000-6-3 and EN 61 000-6-2
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PCD2.H110

Based on Saia PCD® user program and pre-programmed

State of input “A”

State of input “B”

State of input “EnableC”
State of input “EnableM”
State of output “CCO”

)

PCD Bus

Programming:
function blocks (FB).
Terminals: Pluggable 10-pole screw terminal block
(4 405 4847 Q), for wires up to 1.5 mm?
LEDs and connection terminals
I Bus connector
.+ —— FPGA
—‘ “——— PROM on socket
L] Oscillator
T Inputfilter
] .
T Output transistors LED 0
LED 1
LED LED 2
e lcNcN ol LED 3
DODDDDDDDBf——  Screw terminals  “EP 4
o 8 7 6 5 4 3 2 1 o]
- + A1 A0 E3 E2 E1 EO
Block diagram
User PROM Oscillator
Input "A" >
X/
Input "B"
p > FPGA
EnableC >
< )
(Field Programmable
EnableM
> - Gate Array)
cco <
+«\/
TCO d
7

>

Input filter and adapter 24V to 5V

(

<] output amplifier 5 .to. 32 VDC (Uext)

For further details, please refer to manual 26/755 "PCD2.H110 - Universal count-
ing and measuring module".

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction. For details, please refer to the “Watchdog” section, which describes

the correct use of the watchdog in conjunction with PCD2 components.
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5.17 SSIl interface modules

SSl interface modules

PCD2.H150

SSl interface module

the Saia PCD® and the external +24 V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when
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5.17.1

PCD2.H150

PCD2.H150, SSI interface module for absolute encoder

Application

The PCD2.H150 Module is an interface module for the SSI standard. (SSI =
Synchronous Serial Interface). The SSI standard is used with most absolute
encoders. Details of SSI specifications can be obtained from the STEGMANN
company’s brochure: “SSI-Technical Information”.

The hardware consists of an RS-422 port for the SSI interface and 4 general-
purpose digital outputs. Functionality is provided by an FPGA (field programmable

gate array).

Technical data

Resolution:

configurable for 8...29 data bits and 0...2 control bits

Clock frequency:

configurable for 100 kHz, 200 kHz, 300 kHz
and 500 kHz (input filter designed for 500 kHz)

Frequency has to be selected
depending on cable length:

Cable length  Frequency
<50 mmax. 500 kHz
<100 m max. 300 kHz
<200 mmax. 200 kHz
<400 mmax. 100 kHz

Data code:

configurable - Gray or binary

Read mode:

Normal (single read). Ring mode: ‘double read and com-
pare’ (not all encoders support this function)

Offset position:

An offset can be defined when initializing the PCD2.H150.
The defined offset is always subtracted in the FBs. The
‘Set Zero’ command also uses this offset register.

Execution time:

typically 1.5 ms for reading the SSI value

Cable break detection:

detected with the FB ‘timeout’ (10 ms)

Flags ‘fTimeout’, (for cable break, encoder fault or incorrect
addressing)
‘fPar_Err’, (if an incorrect FB parameter is sent)
‘fRing_err’ (if compare error in ‘double read’)

SSl interface

1 input for SSI data

RS-422, electrically isolated

1 output for SSI clock

RS-422, electrically connected,
as the encoder input is normally isolated

Digital outputs

Number of outputs:
Terminal 4 = A12:
Terminal 5 = A13:
Terminal 6 = A14:
Terminal 7 = A15:

4
Speed high
Speed low
Dir + positive direction
Dir - negative direction

Switching capacity:

0.5 A each in the range 10...32 VDC, residual ripple max.
10 %

Short circuit protection: yes, | =1.5A

Electrical isolation: no

Voltage drop: max. 0.3V at0.5A

Circuit type: positive switching

Output delay: typically 50 ys, max. 100 ys, ohmic load

Power supply

Internal current consumption:
(from +5 V bus)

25 mA
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PCD2.H150

Internal current consumption: |0 mA
(from V+ bus)
External current consumption: | For all outputs max. 2 A,

residual ripple max. 10 %
Operational conditions
Ambient temperature operation: 0...+55°C without forced ventilation,

storage: -20...+85°C
Noise immunity: EC mark according to EN 61000-6-3 and EN 61 000-6-2
Programming: Based on Saia PCD® user program and pre-programmed

function blocks (FB).
Terminals: Pluggable 10-pole screw terminal block

(4 405 4847 0), for wires up to 1.5 mm? n
LEDs and connection terminals

// Bus connector

_—  FPGA
/

PROM on socket
/ —]
ol Oscillator
I
__l+— RS-422input
—

4-fold output drivers

T TT— RS-422 output

- Protective diods

i

O @ @ J [Ql O +— 6LEDs
(]DGD@@@@@@@@— Screw terminals

— <+ A15 A14 A13 A12 /D D /CLK CLK

LED 0:  SSl output ‘Clock’
LED 2: SSlinput ‘Data’

LED 4: State of output 12
LED 5:  State of output 13
LED 6:  State of output 14
LED 7:  State of output 15
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Block diagram

User PROM

y

Clock [ CLK 4
<
Data |I|—{>§ FPGA

/Data >
P
Output 12 [A12 {
DA (Field Programmable

Output 13 | A 13 4 ppes Gate Array)
Output 14 [A 14 4

Output 15 [A15 4

PCD Bus

<

D Input filter and adaptation 24V to 5V
<] Output amplifier 5 .to. 32 VDC (Uext)

For further details, please refer to manual 26/761 “PCD2.H150 - SSI interface for
absolute encoder”.

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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Motion control modules for stepper motors

5.18 Motion control modules for stepper motors

PCD2.H210

Motion control module for stepper motors

the Saia PCD® and the external +24 V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when
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5.18.1 PCD2.H210, Motion control module for stepper motors
Application

The PCD2.H210 Module provides fully autonomous control and monitoring of
stepper motor travel, with run-up and braking ramps. The commands for stepper
motor motion cycles are transmitted to the module by function blocks in the user
program.

During motion, the SM processor monitors the frequency profile and the accelera-
tion and braking ramps to move the axis to the destination position without loss of H
steps. Each module controls an independent axis. The module supplies a mono-

phase pulse string which is conveyed to a suitable electronic drive. The module
has 4 inputs and 4 outputs.

Technical data

Number of axes: 1
Positioning distance (counting |0...16,777,215 (24 bit)
range):
Frequency ranges (selecta- |9.5...2,431 Hz
ble) *): 19...4,864 Hz
38...9,727 Hz
76...19,454 Hz
Acceleration *): 0.6...1224 kHz/s, non-linear range division depending on
the selected frequency range
Profile generator: with symmetrical acceleration and braking ramps
Data protection: All data in this module are volatile
(non-volatile Saia PCD® registers are available).
| Digital inputs
Number of inputs: 4
Terminal 0 = EO configurable as emergency stop or for general use
Terminal 1 = E1 configurable as limit switch LS1 or for general use
Terminal 2 = E2 configurable as reference switch or for general use
Terminal 3 = E3 configurable as limit switch LS2 or for general use
Nominal voltage: 24 VDC
‘low” range: -30...+5V
“high” range:  +15...30 V for source operation only,
for safety reasons, normally-closed contacts (negative
logic) should be used
Input current: typically 6.5 mA
Input filer: <1ms
Circuit type: electrically connected
| Digital outputs
Number of outputs: 4
Terminal 4 AO: Output “PUL” (pulses for motor)
Terminal 5 AT: Output “DIR” (direction of motor rotation)
Terminal 6 A2: programmable as required
Terminal 7 A3: programmable as required
Switching capacity: 0.5 A each in the range 5...32 V, residual ripple max. 10 %
Short circuit protection: no
Electrical isolation: no
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PCD2.H210

Voltage drop:

max. 0.3 V at 500 mA

Output delay:

<1 us, (longer for inductive load due to protective diode).

Power supply

(from V+ bus)

Internal current consumption: |85 mA
(from +5 V bus)
Internal current consumption: |0 mA

External current consumption:

max. 2 A (all outputs), residual ripple max. 10%

Operational conditions

Ambient temperature

operation: 0...+55°C without forced ventilation,
storage: -20...+85°C

Noise immunity:

EC mark according to EN 61000-6-3 and EN 61 000-6-2

Programming:

Based on Saia PCD® user program and pre-programmed
function blocks (FB).

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?

*) For further information, please refer to manual 26/760, "PCD2.H210 - motion control
modules for stepper motors".

LEDs and connection terminals

- Bus connector
| FPGA
[T PROM on socket
Oscillator
T Input filter
— _
I Output transistors
LEDs
<ReRelelelolNc s
|®®®®®®®®®®IL\ Screw terminals
[9 8 7 6 5 4 3 2 1 0]
— 4+ A3 A2 A1 A0 E3 E2 E1 EO

LED 0: *) Voltage at input 0:
LED 1: *) Voltage at input 1:
LED 2: *) Voltage at input 2:
LED 3: *) Voltage at input 3:
LED 4: Voltage at output O:
LED 5: Voltage at output 1:
LED 6: Voltage at output 2

LED 7: Voltage at output 3

(Emergency stop)
(LS1)

(REF)

(LS2)

PUL

DIR

*) status inverted when used as a limit switch
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Block diagram

User PROM Oscillator

Input 0

Input 1 E

§
A%
oL

Input 2 > FPGA
<+
Input 3 3
pu > P
PUL E Q
¢ (Field Programmable Q n

DIR
Output 2

Output 3

D Input filter and adaptation from 24V to 5V
Q Output amplifier 5 .to. 32 VDC (Uext)

Gate Array)

A*A /\
(

/\
*
3

4
N

For further information, please refer to manual 26/760, “PCD2.H210 - motion con-
trol modules for stepper motors”

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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5.19 Motion control modules for servo-motors

PCD2.H310 | Motion control module for servo-motors,
1-axis encoder, 24 V
PCD2.H311 Motion control module for servo-motors, 1-axis encoder, 5V

PCD2.H320 | Motion control module for servo-drives,
2-axis with 24 V encoder

PCD2.H322 | Motion control module for servo-drives,
1-axis with 24 V encoder (slave operation)
PCD2.H325 | Motion control module for servo-drives,
2-axis with 5 V and SSI absolute value encoder n

PCD2.H327 | Motion control module for servo-drives, 1-axis with 5V
encoder and SSI absolute value encoder (slave operation)

I/0 modules and I/O terminal blocks may only be plugged in and removed when
the Saia PCD® and the external +24 V are disconnected from the power supply.
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5.19.1

PCD2.H31x

PCD2.H31x, motion control module for servo-motors, 1-axis encoder

Application

The PCD2.H31x motion control module is an intelligent I/O module. The module is

used to position a single axis with variable speed control DC or AC servomotors.
This requires the drive unit to have a power stage and incremental shaft encoder
for capturing position or speed.

Each module contains a single-chip processor that independently controls every
movement according to parameters supplied by the user program (velocity,
acceleration and destination position). The axes are controlled independently of
each other, which means that no interpolation is possible to trace curved paths.
On the other hand, linking of multiple axes (point-point) in quasi-synchronous
operation cane be programmed.

Technical data

Number of axes: [ 1

Motion parameters

31-bit registers are used for destination position, velocity and acceleration,
numerical range + 2%°

Position: Resolution selectable (depending on mechanical factor)
Velocity: Resolution selectable (depending on mechanical factor)
Acceleration: Resolution selectable (depending on mechanical factor)
PID controller: Sample time 341 ps, programmable proportional, integral

and differential factors. Sample time for differential part can
be programmed separately.

Analogue controller output: |Velocity set point £10 V (resolution 12 bit)

Counting frequency: max. 50 kHz

| Digital inputs to PCD2.H310

Number of inputs: 1 encoder A, B, IN, 1 reference input
Nominal voltage: 24V typically

“low” range: 0..+4V
“high” range:  +15...30 V for source operation only

Input current: typically 6 mA

Circuit type: electrically connected

Reaction time: 30 ys

Encoder frequency: max. 100 kHz

| Digital inputs to PCD2.H311

Number of inputs: 1 encoder A, /A, B, /B, IN, /IN, (no reference input)
Input voltage: 5 V typically

Signal level: antivalent inputs according to RS-422
Hysteresis: max. 200 mV

Line termination resist- 150 Q

ance:

Encoder frequency: max. 100 kHz

Analogue outputs for PCD2.H310/311

Analogue controller output: |resolution 12 bit (with sign bit)

Short circuit protection: yes

Electrical isolation: no

Output voltage *): +10 V, accuracy of adjustment 5 mV
Circuit type: positive switching
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PCD2.H31x

Minimum load impedance: |3 kQ

*) Balancing output voltage is carried out in the factory. The user is strongly advised

not to adjust the tuning potentiometer.

5 V supply for 5V encoder for PCD2.H311

5 V output: 5V supply of encoder
Short circuit protection: yes

Electrical isolation: no

Output voltage: 5V

Max. load current: 300 mA

Short circuit current:

400 mA (this current also loads the PCD’s +5 V bus)

Power supply

Internal current consump-
tion:
(from +5 V bus)

max. 140 mA
typically 125 mA

Internal current consump-
tion:
(from V+ bus)

0 mA

External current consump-
tion:

max. 15 mA, typically 10 mA, residual ripple max. 10 %

Operational conditions

Ambient temperature

operation: 0...+55°C without forced ventilation,
storage: -20...+85°C

Noise immunity:

EC mark according to EN 61000-6-3 and EN 61 000-6-2

Programming:

Based on Saia PCD® user program and pre-programmed
function blocks (FB).

Terminals:

Pluggable 10-pole screw terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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LEDs and connection terminals

PCD2.H310

Bus connector

Adressing circuit
Connector for address programming.
(not for user)

O Processor

Potentiometer for balancing
output voltage (not for user)

| DAC (D/A converter) H

| —— Supply

Power Ref IN B A

O O & B BH——— LEDs

POOOODODDB

[0 8 7 6 5 4 3 2 1 o] Screw terminals

— + Ref Outnc INnc B nc A
PCD2.H311

I:I Power Pw 5V IN B A

O QKA QA G——— LEDs
LO0000000E

10 Screw terminals

— + 5V Out/ININ/B B /A A

LED “A” State of encoder input “A”

LED “B” State of encoder input “B”

LED “IN” State of index input

LED “Ref” State of reference switch (H310)

LED “Pw 5V’ Supply (5 V) to encoder (H311)
LED “Power” Supply £ 15V

Terminals - PCD2.H310

- and + = external supply terminals

Ref digital input for the reference switch
Out analogue controller output

A, B, IN = encoder signals

nc = terminals not used

Terminals - PCD2.H311

—and + = external supply terminals

5V = output for 5V supply to encoder (300 mA max.)
Out = analogue controller output

A, B, IN = non-inverted encoder signals

IA, B, /IN = inverted encoder signals
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Block diagram

A >
5V | /A >
c En B » 2 ]
@ co-Y 5 Trajector
T der 8 generator
| > 5
/IN » =
24v g RN
o En- .y g
%) co-| B Lcl:) %)
der IN E <::> Eg
g a
LS ref @ o H
(H310) 0
regulator \7
out (+/- 10V) |
to amplifier
= Encoder < Enc
£ Supply 5V

For further information, please refer to manual 26/762, “PCD2.H31x - motion con-
trol module for stepper motors”

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a
malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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PCD2.H32x
5.19.2 PCD2.H32x, motion control modules for servo-drives
There are four module types available:
PCD2.H320: 2 axes with 24 V encoder
PCD2.H325: 2 axes with 5V and SSI absolute value encoder
PCD2.H322: 1 axis (slave operation) with 24 V encoder
PCD2.H327: 1 axis (slave operation) with 5 V and SSI absolute value encoder

The PCD2.H32x motion control modules are intelligent I/O modules in the PCD2
series. They are used to position two independent axes, with one variable speed
AC or DC drive (servo-motor) each, or two axes as an electronic transmission.
This requires the drive unit to have a power stage and incremental shaft encoder n
for capturing position or speed. Displacement control may also be achieved with
an SSI absolute value encoder.

Each module contains a DSP processor that independently controls every
movement according to parameters supplied by the user program: velocity,
acceleration and destination position (“PID control”). This enables each axis

to execute independent movements, perform S-curve and trapezoidal motion
profiles, change velocity and acceleration, perform interrupt functions and record
the current axis position during motion.

In a PCD2 with expansion housing, up to 7 PCD2.H32x modules can be operated
in parallel.

Technical data

Function-specific data
Number of systems: 2 | for H320/5
1 |for H322/7 + 1 H100 counter input 4 DI + 1 DO

Motion parameters
31-bit registers are used for destination position, velocity and acceleration, numerical
range + 23%)

Position Units and resolution selectable (depending on mechanical
factor)

Velocity Units and resolution selectable (depending on mechanical
factor)

Acceleration Units and resolution selectable (depending on mechanical
factor)

PID controller Sample time 100 ys / axis, programmable proportional,

integral and differential factors. Sample time for differential
part can be programmed separately. Additional velocity and
acceleration feed-forward (all 16 bit values)

Analogue controller | Velocity set point + 10 V

output (resolution 12 bit)

Counting frequency | max. 125 kHz for H320/5

max. 250 kHz for H322/7

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 5129



Saia-Burgess Controls AG

I/O modules PCD1|PCD2

PCD2.H32x

Digital inputs for all PCD2.H32x modules per axis

Number of inputs 1 reference input “REF” R
2 limit switch inputs “LS1/LS2” R
1 synchronization input “SI” 2

Input voltage 24 VDC (6 to 32 VDC) smoothed,
max. residual ripple 10 %

“‘Low” range -30...+5V

“High” range +15...+32 V

Input current at 24 VDC 7 mA (typically)

Circuit type electrically connected

Reaction time 300 s

logic, i.e. LED = on when 0 V at input).
2 The synchronization input works in source mode (positive logic)

Y For safety reasons, normally-closed (NC) or PNP sensors should be used for the
reference and limit switches. For this reason, these inputs work in sink mode (negative

| Digital outputs for all PCD2.H32x modules

Axis 1 Axis 2
Outputs SO SO
Supply Uext Uext
U_, (typically 24 VDC) 6...32VDC 6...32VDC
| out 5...500 mA 5...500 mA
Voltage drop at 500 mA <03V <03V
Short circuit protection Yes " Yes "
Electrical isolation No No
" The short circuit current is restricted to max. 1.6 A
Analogue outputs for modules PCD2.H320 and PCD2.H325

Axis 1 Axis 2
Outputs ouT ouT
Resolution (incl. sign bit) 12 bit 12 bit
Short circuit protection Yes Yes
Electrical isolation No No
Output voltage fluctuation +/-10V +/-10V
Minimum load impedance 3 kQ 3 kQ

value is stored in a digitally programmable potentiometer

" Setting accuracy + 5 mV. Balancing output voltage is carried out in the factory, and the

Analogue outputs for modules PCD2.H322 and PCD2.H327

Axis 1 Axis 2
Outputs ouT NC
Resolution (incl. sign bit) 12 bit -
Short circuit protection Yes -
Electrical isolation No -
Output voltage fluctuation +/-10V -
Minimum load impedance 3 kQ -

and the value is stored in a digitally programmable potentiometer

" Setting accuracy + 5 mV. Balancing output voltage is carried out in the factory,
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Encoder inputs for modules PCD2.H320 and PCD2.H322

Axis 1 Axis 2
Inputs A B IN A B IN
Number of inputs 3 3
Input voltage (typical) 24V 24V
Signal state L (Low) -30...+5V -30...+5V
Signal state H (High) +15...+32 V +15...+32 V
Input current (typical) H320 7 mA 7mA
H322 7 mA 2mA
Source operation (positive logic) X X
F oo 125 kHz " 125 kHz "
" Internal counting frequency 500 kHz
Encoder inputs for modules PCD2.H325 and PCD2.H327
Axis 1 Axis 2
Inputs A,/AB,/B IN,/IN A,/AB,/B IN,/IN
Number of inputs 6 6
Input voltage (typical) RS-422 RS-422
Input impedance (typical) H325 150 Q 150 Q
H327 150 Q 1500 Q
o 250 kHz 250 kHz

" Internal counting frequency 1 MHz

5 V supply for 5 V encoder module

s PCD2.H325 and PCD2.H327

Short circuit protection Yes

Electrical isolation No

Output voltage 5V

Max. load current 300 mA

Short circuit current 400 mA

Overvoltage protection TVS diode 39 V +/- 10 %
Reverse voltage protection No

Power supply to all modules

Internal current consumption:
from +5 V bus (without encoder)

typically 210 mA, max. 230 mA
(250 mA in SSI operation)

Internal current consumption:
from V+ bus (without encoder)

15...20 mA

External current consumption:

0...2 mA (without load current)
1 A for outputs

sible (not the expansion housing).

Total current consumption for all I/O modules including encoders must not exceed
1.6 A. PCD2.H32x modules should be plugged onto the base unit wherever pos-

Operational conditions

Ambient temperature

operation: 0...+55 °C without forced ventilation,
storage: -20...+85°C

Noise immunity:

EC mark according to EN 61 000-6-3 and
EN 61000-6-2

Programming:

Based on Saia PCD® user program and pre-
programmed function blocks (FB).

Terminals:

Pluggable 10-pole spring terminal block
(4 405 4847 0), for wires up to 1.5 mm?
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LEDs and connection terminals

Bus Bus
connector connector
Addressing
circuit (FPGA) Peripheral L
ASIC Servo Processor
(DSP)
Trace
Memory
LEDs % LEDs %
OK SI SO LS1 Ref LS2 B PW SI SO LS1 Ref LS2 B
@@@@@@@I@ @@@@@@@@
COOOOOOOOOOOOOV—-DOCOOOOOOOOOOO
13121110 9 8 76 5 4.3 2 10 13121110 9 8 76 5 4 3 21
-+ ‘ SI‘SO‘LS1~REF~LSZ~/IN‘ IN‘ /B\ B \ /A\ A\omH - 5V~S| ‘SO\LS1 REF‘LSZ‘/IN‘ |N~ /B\ B \ /A\ A‘OUT

Screw terminal block J4, Axis 2 Screw terminal block J5, Axis 1
2xLED “IN” State of index input
2x LED “A” State of encoder input “A”
2xLED “B” State of encoder input “B”
2x LED “LS2” State of limit switch 2
2x LED “Ref” State of reference switch
2x LED “LS1” State of limit switch 1
2x LED “SO” State of synchronization output
2x LED “SI” State of synchronization input
1x LED “PWR” State of internal voltage (+/- 15 V)
1x LED “OK” State of controller

On this circuit board there are components that are sensitive to electrostatic
discharges. For further information, refer to Appendix B, “lcons”.

PCD2.H32x
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PCD2.H32x

Inputs per axis
Module type PCD2.H320 | PCD2.H322 | PCD2.H325 | PCD2.H327
Terminal 1 = “A” Encoder signal “A”
Terminal 2 = “/A” Not used | Encoder signal “/A”
Terminal 3 = “B” Encoder signal “B”
Terminal 4 = “/B” Not used | Encoder signal “/B”
Terminal 5 = IN” Encoder signal “IN”
Terminal 6 = /IN” Not used | Encoder signal “/IN”
Terminal 7 = “LS2” Limit switch 2
Terminal 8 = REF” Reference switch
Terminal 9 = “LS1” Limit switch 1
Terminal 11 = SI” Synchronization input n

Screw terminal block J5, axis 1
Terminal 12 =“5 V” Not used Supply output

+5 VDC for encoder

Terminal 13 = “-” Ground (PGND)

Screw terminal block J4, axis 2
Terminal 12 =*+” External supply + 24 VDC smoothed, for SO
Terminal 13 = “-” Ground (PGND)
Outputs per axis
Module type PCD2.H320 | PCD2.H322 | PCD2.H325 | PCD2.H327
Terminal 0 = “OUT” Analogue control output. (Slave) axis 1 only
Terminal 10 = “SO” Synchronization output

Software queries

The elements listed in the table below can be queried by the user (examples for
module 1). The module type and the FPGA version can be obtained with the ‘FB
Exec’ function and the ‘Rdldent’ instruction.

Inputs Description

REF 1s2 REFerence switch

LS1 1s2 Limit switch 1

LS2 1s2 Limit switch 2

AxisSelect 1 2 (output) [RES = axis 1, SET = axis 2
AxisIn_1s2 State of axis synchronization input
AxisOut 1s2 State of axis synchronization output
AxisEvent 1 2 Axis event interrupt

PowerError 1 2 Internal supply error
PowerEncError 1 2 Encoder supply error

CableBreak 1s2 Cable break

SSI timeout 1s2 SSI timeout

OK LED 1 2 State of controller (OK LED)
HostlOError 1 2 Host 1/O error

(_1s2 selection of axis via “Axis Select” output)
(_1_2 affects whole module)
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PCD2.H32x

Block diagram

FCD2.H32Z..

™ MOTMOM ] FIELD PRO-

PROCESSOR GRAMMADLE
CHIP-SET GHATE ARRAY

LR

4 Lk A i

For further information, please refer to manual 26/772, “PCD2.H32x - motion con-
trol modules for servo-drives”

Watchdog: This module cannot be used on the base address 240 (or 496 for the
PCD2.M17x), because it would interact with the watchdog, and would cause a

malfunction.

For details, please refer to the “Watchdog” section, which describes the correct
use of the watchdog in conjunction with PCD2 components.
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Introduction to I/O modules

6 Input/output (I/O) modules for PCD3

6.1 Introduction to I/O modules

There are over 50 /O modules available for digital and analogue 1/Os, counters etc.
If they are connected to a Saia PCD®, programming (FBs and FBoxes) is done in the
usual way. If they are connected to a RIO system, nothing particular needs to be pro-
grammed on the Master PCD. The RIO sends the correct values to the Master.

Type Description

Page

I/Os
Input/
output signal
range
1/0
connector type 3

Digital input modules n

PCD3.E110 (81 8 inputs 8 ms 24 VVDC A/B| 6-11

PCD3.E111 (81 8 inputs 0.2 ms 24 VVDC A/B| 6-11

PCD3.E112 (81 8 inputs 9 ms 12 VDC A/B| 6-11

PCD3.E116 |81 8 inputs 0.2 ms 5VDC A/B| 6-11

PCD3.E160 |16 | 16 inputs 8 ms, 24 VDC D7) | 6-13
connection via 34-pole ribbon connector

PCD3.E161 |16 | 16 inputs 0.2 ms, 24 VVDC D7) | 6-13
connection via 34-pole ribbon connector

PCD3.E165 |16 | 16 inputs 8 ms, connection via 24-pole cage 24 VDC C 6-15
clamp terminal block

PCD3.E166 |16 16 inputs 0.2 ms, connection via 24-pole cage 24 VDC C 6-15

clamp terminal block

Digital input modules, electrically isolated from the 1/O Bus

PCD3.E500 |61 6 inputs 20 ms, electrically isolated 115/230 VAC |A/B| 6-18
PCD3.E610 |81 8 inputs 10 ms, electrically isolated 24 VDC A/B| 6-20
PCD3.E613 |81 8 inputs 9 ms, electrically isolated 48 VDC A/B| 6-20
Digital output modules

PCD3.A300 ({6 O 6 outputs 2 A 24 VDC A/B| 6-23
PCD3.A400 {80 8 outputs 0.5 A 24 VDC A/B| 6-25
PCD3.A460 |16 O |16 outputs 0.5 A, 24 VDC D7) | 6-27

connection via 34-pole ribbon connector
PCD3.A465 |16 O |16 outputs 0.5 A, 24 VDC C 6-29

connection via 24-pole spring terminal block

Digital output modules, electrically isolated from the I/O Bus

PCD3.A200 |4 O 4 make contacts 2 A 250 VAC A/B| 6-32
50 VDC

PCD3.A210 |4 O 4 break contacts 2 A 250 VAC A/B| 6-34
50 VDC

PCD3.A220 |6 O 6 make contacts 2 A 250 VAC A/B| 6-36
50 VDC

PCD3.A251 {8 O 6 changeover + 2 make contacts 2 A, 48 VAC C 6-38
connection via 24-pole spring terminal block 50 vDC

PCD3.A410 |8 0O 8 outputs 0.5 A, electrically isolated 24 VVDC A/B| 6-40

Digital output modules for manual operation

PCD3.A810 |4 O Manual control module, 2 changeover contacts + 50 VDC F 6-43
2 make contacts, 2 A, 5(6) A 250 VAC
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Introduction to I/O modules

PCD3.A860 |2I+20 |Light and shade module, 2 outputs 250 VAC G 6-47
12 A/250 VAC, 2 inputs 24 VDC 24 \/DC H

Type Description _ > Page

© Qo

= >

2 228 (o%

o o +— C Q 9

= c 35 @© - O

3 g

(&]

Digital combined input/output modules
PCD3.B100 |2I+20 |2 inputs, 2 outputs, 4 selectable as inputs or 24 VDC A/B| 6-54
+4 1/0 |outputs

Analogue input modules

PCD3.W200 |8 | 8 inputs 10 bit 0..10V A/B| 6-58 n

PCD3.W210 |8 | 8 inputs 10 bit 0..20mA |A/B| 6-58
PCD3.W220 |8 | 8 inputs 10 bit Pt/Ni1000 |A/B| 6-58
PCD3.W300 |8 | 8 inputs 12 bit 0...10V A/B| 6-64
PCD3.W310 |8 | 8 inputs 12 bit 0..20mA |A/B| 6-64
PCD3.W340 |8 | 8 inputs 12 bit, jumper selectable 0...10V, A/B| 6-64

0..25V

0...20mA,

Pt/Ni1000
PCD3.W350 |8 | 8 inputs 12 bit Pt/Ni 100 |A/B| 6-64
PCD3.W360 |8 | 8 inputs 12 bit, resolution < 0.1 °C Pt1000 A/B| 6-64

Analogue input modules, electrically isolated from the 1/0 Bus

PCD3.W305 |7 | 7 inputs 12 bit, electrically isolated 0...10V E 6-73
PCD3.W315 |7 | 7 inputs 12 bit, electrically isolated 0...20mA |E 6-73
PCD3.W325 |7 | 7 inputs 12 bit, electrically isolated -10V..+10V |E 6-73
Analogue output modules
PCD3.w400 (4 O 4 outputs 8 bit 0...10V A/B| 6-78
PCD3.W410 |4 O 4 outputs 8 bit, jumper selectable 0...10V, A/B| 6-78
0...20 mA,
4...20 mA
PCD3.W600 (4 O 4 outputs 12 bit 0...10V A/B| 6-82
PCD3.W610 |4 O 4 outputs 12 bit, jumper selectable 0...10V, A/B| 6-82
-10V...+10V
0...20 mA,
4..20 mA

Analogue input modules, electrically isolated from the 1/0O Bus

PCD3.W605 |6 O 6 outputs 10 bit, electrically isolated 0...10V E 6-88
PCD3.W615 (4 O 4 outputs 10 bit, electrically isolated 0..20mA |E 6-88
PCD3.W625 |6 O 6 outputs 10 bit, electrically isolated -10V...+10V |E 6-88

Analogue combined input/output modules

PCD3.W500 | 21+20 |2 inputs 12 Bit, 0...10 V, -10...+10 V + 2 outputs 0..10V |A/B| 6-93

12 Bit
Analogue combined input/output modules, electrically isolated
PCD3.W525 (4 | 4 analogue inputs 14 bit 0...10V, E 6-98

0(4)...20 mA
Pt500/1000,

Ni1000

+2A |+ 2 analogue outputs, 12 bit 0..10V,
0(4)...20 mA
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Type Description o |Page
g
>
8 QS
= - O
(0
=
(=
e}
(&)
Analogue output module for manual operation
PCD3.W800 (4 O Manual control module J 6-104
3 outputs 0...10 V with manual control, 1 output 0...10 V without
Weighing modules
[PCD3.W720 [21 |2 weighing systems, up to 6 weighing cells 18 bit 2) |E 6-108
Universal temperature measurement module
|PCD3.W745[41  [Thermocouple module for J, K...thermocouples ) 6-109 |
Counting and motion control modules
PCD3.H100 Counter module up to 20 kHz A/B| 6-111
PCD3.H110 Counter module up to 100 kHz A/B| 6-116
PCD3.H150 SSl interface module A/B| 6-118
PCD3.H210 Motion control module for stepper motors ?) A/B| 6-121
PCD3.H310 Motion control module for servo-motors 1-axis encoder 24 VDC 2) |A/B | 6-124
PCD3.H311 same as H310, with 1-axis encoder 5 VDC 2), 9) A/B| 6-124
Input/output simulator unit
|PCD3.5100 | | Input/output simulator for PCD3.M/C/T |- 6-129 |

2) These I/0 modules cannot currently be used with the PCD3 RIO head station

3) 1/O connectors are not provided with the 1/0 modules and must be ordered separately
4)  Current consumption from internal 5 V bus, capacity max. 600 mA for the PCD3.Mxxx0,

max. 650 mA for the PCD3.T76x and max. 1000 mA for the PCD3.C200

5) Current consumption from internal 24 V bus, capacity max. 100 mA for the PCD3.Mxxx0, for the
PCD3.T76x and for the PCD3.C200

6) On request

easily. The system cables are described in the PCD1/2 manual,
Document-no 26/737.

8) Non-pluggable cage clamp terminals

%) Up to max.300 mA for the encoder, this current also loads the +5 V bus on the module

Accessories

Type Description

PCD3.E009 | Empty module for unused module slots

4 104 7515 0 | Socket cover

PCD3.K010 |Connector PCD3—PCD3, directly side to
PCD3.K106 | Connecting cable 0.7 m PCD3 « PCD3
PCD3.K116 | Connecting cable 1.2 m PCD3 « PCD3
PCD3.K225 | Connecting cable 2.5 m PCD3 web server—PC
4 310 8686 0 |Preprinted tapes

4 329 4819 0 |Labelling plates

4310 8723 0 |Snap-on clips incl. generic labels,

Set of 10

Pluggable system cable with connector on Saia PCD® to connect via 34-pole ribbon connector: The
preconfigured cables with connectors on the PCD allow many I/O points to be connected quickly and
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Introduction to I/O modules

Type Quantity Description Connec-
tor type

440549540 |1 Pluggable cage clamp terminals, 10-pole (up to 2.5 mm?) Type A

440549560 |1 Pluggable cage clamp terminals, 24-pole (up to 1.0 mm?) Type C

440549550 |1 Pluggable screw terminals, 10-pole (up to 2.5 mm?) Type B

PCD2.K22x Ready-made system cable to connect "ribbon cable to Type D

PCD2.K23x screw terminal" adapters

440549980 |1 Pluggable cage clamp terminals, 14-pole (up to 1.5 mm?) Type E

4 4054936 0 |(1 for A810) Pluggable cage clamp terminals, 12-pole (up to 1.5 mm?) Type F

PCD3.K810 | (1 for A810) Pluggable cage clamp terminals, 12-pole (as 4 405 4936 0), | Type F
with 12 grouped strands, numbered, 2.5 m long

4 405 5027 0 | (1 for A860) Pluggable cage clamp terminals, 4-pole (up to 2.5 mm?) Type G

PCD3.K860 | (1 for A860) Pluggable cage clamp terminals, 4-pole (as 4 405 5027 0), |Type G
with 4 grouped strands, numbered, 2.5 m long

4 4055028 0 | (1 for A860) Pluggable cage clamp terminals, 6-pole (up to 1.0 mm?) Type H

PCD3.K861 (1 for A860) Pluggable cage clamp terminals, 6-pole (as 4 405 5028 0), | Type H
with 6 grouped strands, numbered, 2.5 m long

4 4054934 0 | (1 for W800) Pluggable cage clamp terminals, 8-pole (up to 1.5 mm?) Type J

PCD3.K800 | (1 for W800) Pluggable cage clamp terminals, 8-pole (as 4 405 4934 0), |Type J

with 8 grouped strands, numbered, 2.5 m long

1/0 module terminal blocks (ordered separately)

4 405 4954 0 (Typ A)

B #E I

4 405 4936 0 (Typ F)

PCD3.K010 1‘

Connectors

between

|

module holders

4 405 4955 0 (Typ B)

4 405 5027 0 (Typ G)

e \

4 405 4956 0 (Typ C)

4 405 5028 0 (Typ H)

L

N ST )

l‘ " D’

" PCD3.K106/116

o )

Plug-in cage clamp terminals

1,5 mm? to 2.5 mm>.

80 should be used
(max. width: 2.5 mm).

4 405 4998 0 (Typ E)

4 405 4934 0 (Typ J)

:";g

The plug-in cage clamp terminals
simplify the installation significantly.
The cage clamp terminals support
cable diameters from 1.0 mm?through

Screwdrivers of type SDI 0.4 x 2.5 x
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6.1.2 Current consumption of the modules

Type Internal current Internal current External current

PCD3... consumption consumption consumption
| from +5V [mA] | from V+ [mA] | from 24 VDC

E11x 1...24 - max. 48 mA

E16x 1...10 - max. 64 mA

E500 1 - -

E61x 1...24 -- max. 40/30 mA

A200 1...15 - max. 32 mA

A210 1...15 max. 32 mA

A220 1...20 - max. 48 mA

A251 1...25 - max. 64 mA

A300 1...20 - Load current

A400 1...25 - Load current

A410 1...24 - Load current

A46x max. 10 -- Load current

A810 40 - -

A860 18 -- --

B100 1...25 - Load current

W200/210 8 5 -

w220 8 16 --

W300/310 8 5 -

W340/360 8 20 --

W350 8 30 -

W3x5 60 - --

W4x0 1 30 100 mA (W410)

W600 max. 4 20 -

W610 max. 110 - max. 100 mA

W6x5 110/55 (W615) 90 (W615) max. 90 mA (W615)

W500 max. 200 -- --

W525 40 0 --

W720

W745 200 -

W800 45 35

H100 90 - CCO output, load current

H110 90 - Load current

H150 25 - Load current

H210 ") 85 - Load current

H31x 1), 2) 140 - max. 15 mA

") These 1/0 modules cannot currently be used with the PCD3 RIO head station
2) for H311: up to max.300 mA for the encoder, this current also loads the +5 V bus on the module
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6.1.3 External input voltage

Type Description External input voltage or voltage range
Digital input modules

PCD3.E110 |8 inputs 8 ms 24 VVDC smoothed or pulsed

PCD3.E111 |8 inputs 0.2 ms 24 VDC smoothed, max.ripple 10%
PCD3.E112 |8 inputs 9 ms 12 VDC smoothed, max.ripple 10%
PCD3.E116 |8 inputs 0.2 ms 5 VDC smoothed, max.ripple 10%
PCD3.E160 |16 inputs 8 ms 24 VVDC smoothed or pulsed

PCD3.E165 |16 inputs 8 ms 24 VDC smoothed or pulsed

PCD3.E166 |16 inputs 0.2 ms 24 VDC smoothed or pulsed

PCD3.E500 |6 inputs 115/230 VAC

PCD3.E610 |8 inputs 10 ms 24 VVDC smoothed or pulsed

PCD3.E613 |8 inputs 9 ms 48 VDC smoothed or pulsed
Digital output modules

PCD3.A200 |4 make cont. 2A 250 VAC, 50 VDC

PCD3.A210 |4 break contacts 2 A 250 VAC, 50 VDC

PCD3.A220 |6 make cont. 2 A 250 VAC, 50 VDC

PCD3.A251 |6 ch/over + 2 make cont. |48 VAC, 50 VDC

PCD3.A300 |6 outputs 2 A 5...32 VDC smoothed, or 10...25 VDC pulsed
PCD3.A400 |8 outputs 0.5A 5...32 VDC smoothed, or 10...25 VDC pulsed
PCD3.A410 |8 outputs 0.5 A 5...32 VDC smoothed, or 10...25 VDC pulsed
PCD3.A460 |16 outputs 0.5 A 10...32 VDC smoothed, max.ripple 10%
PCD3.A465 |16 outputs 0.5 A 10...32 VDC smoothed, max.ripple 10%
PCD3.A810 |4 outputs 250 VAC, 50 VDC

PCD3.A860 |2 inputs, 2 outputs 250 VAC, 24 VDC

PCD3.B100 |21,2 0, 4 selectable /0 |24 VDC smoothed or pulsed

Analogue input modules

PCD3.W200

8 inputs 10 bit

PCD3.W210

8 inputs 10 bit

PCD3.W220

8 inputs 10 bit

PCD3.W300

8 inputs 12 bit

PCD3.W310

8 inputs 12 bit

PCD3.W340

8 inputs 12 bit

PCD3.W350

8 inputs 12 bit

PCD3.W360

8 inputs 12 bit

PCD3.W3x5

7 inputs 12 bit

Analogue output modules

PCD3.W400 |4 outputs 8 bit

PCD3.W410 |4 outputs 8 bit 24 VVDC smoothed or pulsed
PCD3.W600 |4 outputs 12 bit

PCD3.W610 |4 outputs 12 bit 24 VDC smoothed or pulsed
PCD3.W6x5 |6/4 outputs 10 bit 24 VVDC smoothed or pulsed
PCD3.W500 |2 O 12 bit+ 2 | 12 bit

PCD3.W525 (4 O 12 bit + 2 | 14 bit

PCD3.W720 |Weighing module

PCD3.W745 | Thermocouple module

PCD3.W800 |Manual control module

Counting and motion control I/O modules

PCD3.H100 |Counting module 5...32 VDC smoothed, max.ripple 10%
PCD3.H110 | Counting module 5...32 VDC smoothed, max.ripple 10%
PCD3.H150 |SSI interface module 10...32 VDC smoothed, max.ripple 10%
PCD3.H210 |Motion control module 5...32 VDC smoothed, max.ripple 10%
PCD3.H310 |Motion control module 24 V (19...32 VDC smoothed, max.ripple 10%)
PCD3.H311 | Motion control module 5VDC
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6.1.4 Example I/0 modules

Modul mit 8 LEDs,10-poliger
Schraub- oder Federkraftklemmenblock

Modul mit 16 LEDs,
Anschluss Uber 34-poligen
Flachbandstecker

-
']
]
-
L]
o
o
]
L]
[ ]
o
L]
-
[
[ ]
[ ]

Modul mit 16 LEDs, 24-poliger
Federkraftklemmenblock

6.1.5 Open the module housing

Open

On each of the two narrow sides of the
housing are two snap-in clips. Lift these
gently with your fingernails on one side then
the other and separate the two parts of the
housing.

Close

To close the housing, lay the bottom part on
a flat surface (table etc.). Ensure that the
circuit board is precisely located in this part
of the housing. Press top part onto bottom
until you hear the snap-in clips engage.
Ensure that all four clips are correctly
engaged.
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6.1.6 Outphased I/0-moduels PCD2

Article Active Not recommended for new Outphased
projects (no longer produced)

PCD3.A200 x

PCD3.A210 x

PCD3.A220 x

PCD3.A251 x

PCD3.A300 x

PCD3.A400 x

PCD3.A410 x

PCD3.A460 x

PCD3.A465 x

PCD3.A810 x n

PCD3.A860 x

PCD3.B100 x

PCD3.E110 x

PCD3.E111 x

PCD3.E112 x

PCD3.E116 x

PCD3.E160 x

PCD3.E161 x

PCD3.E165 x

PCD3.E166 x

PCD3.E500 x

PCD3.E610 x

PCD3.E613 x

PCD3.H100 x

PCD3.H110 x

PCD3.H150 x

PCD3.H210 x

PCD3.H310 x

PCD3.H311 x

PCD3.W200 x

PCD3.W210 x

PCD3.W220 x

PCD3.W220Z03 x

PCD3.W220212 x

PCD3.W300 x

PCD3.W305 x

PCD3.W310 x

PCD3.W315 x

PCD3.W325 x

PCD3.W340 x

PCD3.W350 x

PCD3.W360 x

PCD3.W400 x

PCD3.W410 x
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Article Active Not recommended for new Outphased
projects (no longer produced)

PCD3.W500 x

PCD3.W510 x

PCD3.W525 x

PCD3.W600 x

PCD3.W610 x

PCD3.W605 x

PCD3.W615 x

PCD3.W625 x

PCD3.W710 x

PCD3.W720 x

PCD3.W745 x n

PCD3.W800 x
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Digital input modules

6.2 Digital input modules
PCD3.E110 8 inputs 8 ms, 24 VDC
PCD3.E111 8 inputs 0.2 ms, 24 VDC
PCD3.E112 8 inputs 9 ms, 12 VDC
PCD3.E116 8 inputs 0.2 ms, 5 VDC
PCD3.E160 16 inputs 8 ms,
connection via 34-pole ribbon connector
PCD3.E161 16 inputs 0.2 ms,
connection via 34-pole ribbon connector
PCD3.E165 16 inputs 8 ms,
connection via 24-pole spring terminal block
PCD3.E166 16 inputs 0.2 ms,
connection via 24-pole spring terminal block

Definition of input signals

for 5 VDC for 12 VDC for 24 Vbc
PCD3.E116 PCD3.E112 PCD3.E110, PCD3.E111,
PCD3.E160...E166

7 Voc 15 Vbc 30 Voc

5 Voc 12 Voc 1 24 Vioc 1
2.5 Voc 7.5 Voc 15 Voc
1 Voc 2.5 Voc 5 Voc
0 Voc 0 Vbc 0 Voc

0 0

-7 Voc -15 Vbc -30 Voc

Saia PCD® and the external +24V are disconnected from the power supply.

n I/O modules and I/O terminal blocks may only be plugged in and removed when the
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PCD3.E11x

6.2.1 PCD3.E110/111/112/116, 8 digital inputs
Application

Low-cost input module for source or sink operation with 8 inputs, electrically
connected. Suitable for most electronic and electromechanical switching elements
at 24 VDC. The PCD3.E111 differs from the PCD3.E110 in its shorter input delay of
typically 0.2 ms; the PCD3.E112 and the PCD3.E116 also differ in their lower input
voltages of 12 VDC and 5 VDC.

Technical data

Number of inputs: 8 electrically connected,
source or sink operation
Input voltage E110: 24 VVDC (15...30 VDC) smoothed or pulsed
E111: 24 VVDC (15...30 VDC) smoothed, max. 10 % ripple
E112: 12 VDC (7.5...15 VDC) smoothed, max. 10 % ripple
E116: 5VDC (1...7 VDC) smoothed, max. 10 % ripple
Special: Further values on request
Input current: 6 mA at 24 VDC
Input delay E110: typ. 8 ms
E111: typ. 0.2 ms
E112: typ. 9 ms
E116: typ. 0.2 ms
Resistance to interference: 2 kV under capacitive coupling
acc. to IEC 801-4 (whole trunk group)
Internal current consumption: 1...24 mA
(from +5 V bus) typ. 12 mA
Internal current consumption: 0 mA
(from V+ bus)
External current consumption: max. 48 mA (all inputs = 1) from 24 VDC
Terminals: Plug-in 10-pole spring terminal block
(4 405 4954 0) or pluggable 10-pole screw terminal block (4
405 4955 0), both for wires up to 2.5 mm?

LEDs and connection terminals

Terminal O
LED 0...7 |
Terminal
|5 14 \
| % | o) E o |Eo = 3
| o) 1 Bl J S
—[2 | o) Description g Eg >= &
103 | ) Label 1 4 |Ea |5 [ 3
| 5 |E5 s 2 >
@ |e] 1 6 |E6 2 \¢& =%
- ] 7 E7 @ ) w o
® | o |+ |7 |t |f &%
Ll 1ol . |- g lg gE
| o) Address W wi s
- | T] Label g
I

Terminal 9
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/0 modules PCD3
PCD3.E11x

Saia-Burgess Controls AG

Input circuits and terminal designation

Depending on external wiring, this module may be used for source or sink operation.

Source operation (positive logic):

Load resistors Input filter Threshold
switch
4k7 10k HEP
— f
- /O
- Bus 2
E1 < Inter- P @
- o
] face )
o
4k7 10k N
1 *
T EO
515 ] [0
il I I 541 =Y Switch closed
— i—‘ Ue: 24 \V\DC ‘ (positive at input) : Input state "H" = LED on
L 12 VDC Switch open : Input state "L" = LED off
+ 5VDC

Sink operation (negative logic):

T

|
918
[ E1[eo

Switch closed
(negative at input) : Input state "L" = LED off

+ Ue:24VDC : w
— 12 VDC Switch open : Input state "H" = LED on
_ 5VDC

Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog on the CPUs.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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PCD3.E16x

6.2.2 PCD3.E160/161, 16 digital inputs, ribbon cable connector
Application

Module for source or sink operation with 16 inputs, electrically connected. Suit-
able for most electronic and electromechanical switching elements at 24 VDC. The
PCD3.E161 has a shorter input delay of typically 0.2 ms.

Technical data

Number of inputs: 16 electrically connected,
source or sink operation

Input voltage E160: |24 VDC (15...30 VDC) smoothed or pulsed

E161: |24 VDC (15...30 VDC) smoothed max. 10 % ripple
Input current: 4 mA per input at 24 VDC
Input delay E160: [typically 8 ms

E161: [typically 0.2 ms
Resistance to interference: 2 kV under capacitive coupling (whole trunk group) n
acc. to IEC1000-4-4
Internal current consumption: 1...10 mA
(from +5 V bus) typically 8 mA
Internal current consumption: 0 mA
(from V+ bus)
External current consumption max. 64 mA (all inputs=1) at 24 VDC
Terminals: 34-pole ribbon cable connector

LEDs and connection terminals

LED 0...15 Terminals

1
(-
o |o ( S R w
- [1 2]E1s
o °]° -3 1 v
o °|° E -|3 ¢
e |° - 3180 I
0y ° ¢ ipti [ |11 12 >= .=
o o Description - (1112 3T, 3T Q
1. o Label L (15 16| E8 % |6 § [
(m— 1 - |17 18| €7 3
—° ° Z 119 20 EE: o
= 6 - |3z SN
-— (o) Rt
= - B B 2 |¢ s%
= 0 tiagle 3 15 82
L (7]
=l e o Address 33 34 w® w gL
-
o o Label
M
33 34

Saia Burgess Controls provides a wide range of pre-configured cables with a 34-pole
ribbon connector at one or both ends.

These connection cables can be plugged at one end into the PCD3.E160 I/O module
and at the other end into an I/O terminal adapter.

The following adapters are obtainable from Saia Burgess Controls: terminal adapters
for connecting 3-wire sensors to individual terminals for Signal, Plus and Minus; ter-
minal adapters for connecting 16 I/Os with and without LED and relay interface; and
terminal adapters with changeover contacts for signal conversion for digital output
modules.

Further information can be found in the Manual on "System cables and connection system"
26/792.
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Saia-Burgess Controls AG

/0 modules PCD3

PCD3.E16x

The following materials can be ordered from ‘3M’:
° Socket connector 34-pole Type 3414-6600
° (Metal strain relief) *) Type 3448-2034
° (Handle for socket connector 34-pole) *) Type 3490-3
Matching cables can be ordered in reels from '3M":
° Ribbon cable 34-pole,

grey with pin 1 identification Type 3770/34 or 3801/34
° Round cable 34-pole,

grey with pin 1 identification Type 3759/34

*) optional
Input circuits and terminal designation
Depending on external wiring, this module may be used for source or sink operation. n

Source operation (positive logic):

\/

[1%

10k
1 1 ] T
10k

1,357

17,19, 21, 29 25, 27, 26, 31

9,11,13,15

30

32

L

E1

EO

]

—— Ue24VDC

+ [

Ribbon cable connector

Switch closed: (+ at input): signal state "H", LED lights up
Schalter open: signal state "L", LED off

Sink operation (negative logic):

T

1,357
17, 19, 21, 23

9,11,13,15
25,27,29, 31

30

32

L

E1

EO

+

- T

— Ue24 VDC\r

)

Ribbon cable connector

Switch closed: (- at input): signal state "L", LED off

Switch open: signal state "H", LED lights up

this case, the last input with address 255 cannot be used.

n Watchdog: This module can interact with the watchdog, if it is used on base address 240. In

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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Saia-Burgess Controls AG I/O modules PCD3
PCD3.E16x

6.2.3 PCD3.E165/166, 16 digital inputs, cage clamp terminal connectors
Application

Low-cost input module for source or sink operation with 16 inputs, electrically con-
nected. Suitable for most electronic and electromechanical switching elements at
24 Vpc. The PCD3.E166 differs from the PCD3.E165 in its shorter input delay, typi-
cally 0.2 ms.

Technical data

Number of inputs: 16 electrically connected,
source or sink operation

Input voltage E165: |24 VDC (15...30 VDC) smoothed or pulsed

E166: |24 VDC (15...30 VDC) smoothed max. 10 % ripple
Input current: 4 mA per input at 24 VDC n
Input delay E165: [typically 8 ms

E166: |typically 0.2 ms
Resistance to interference: 2 kV under capacitive coupling (whole trunk group)
acc. to IEC1000-4-4
Internal current consumption: 1...10 mA
(from +5 V bus) typically 8 mA
Internal current consumption: 0 mA
(from V+ bus)
External current consumption max. 64 mA (all inputs=1) at 24 VDC
Terminals: Pluggable 24-pole spring terminal block (4 405 4956 0), for & up to

1 mm?,

LEDs and connection terminals

LED 0...15 Terminals

-l -l
EO[0 1 |E1 ! ' 3
E E2|2 3|E3
E4| 4 5|E5 1 =
Description Bl e 3= = O
Label 1 E10{10 11 |E11 ¥ |[§ 1 [2 2
E12| 12 13 |E13 B S 0 <
E14| 14 15 |E15 g ® oN
6 L |16 17| - g \g TR
18 19| - 3 S o« a
5 20 21| - 5 < o<
22 23| - o @
Address we w 2L
Label

22 23
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Saia-Burgess Controls AG I/O modules PCD3
PCD3.E16x

Input circuits and terminal designation
Depending on external wiring, this module may be used for source or sink operation.

Source operation (positive logic):

10k 10k
1
| I—
10k
—{ |
17 19
2123 16 1 0 Screwless terminals
— — E1 [EO
N
_ Switch closed (+ at input): signal state "H", LED lights up
Switch open: signal state "L", LED off
—— Ue24VDC
+ A4

Sink operation (negative logic):

T | ||

3 3|16 1]0 .
Screwless termin
— —| L E1 | EO
| N
¢ + Switch closed (- at input): signal state "L", LED off
—— Ue 24 VDC Switch open: signal state "H", LED lights up
iy U

internal connected,
may be used as "distributor”,

1
together max. 500 mA !

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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Saia-Burgess Controls AG I/O modules PCD3

Digital input modules, electrically isolated from the 1/0 Bus

6.3 Digital input modules, electrically isolated from the I/O Bus

PCD3.E500 6 inputs for 115 ... 230 VAC
PCD3.E610 8 inputs 24 VbC, 10 ms
PCD3.E613 8 inputs 48 VDC, 9 ms

Electrical isolation of inputs to the Saia PCD®.
The channels are not isolated from each other

Definition of input signals

for 5 VDC for 24 VVDC for 48 VDC
(on request) PCD3.E610 PCD3.E613 n

7 Voc 30 Voc 60 Voc

5 Voc 1 24 Voc 1 48 Voc 1
2.5 Voc 15 Voc 30 Voc
1 Voc 5 Voc 10 Voc
0 Voc 0 Voc 0 Voc

0 0 0

-7 Vioc -30 Voc -60 Vi

for 115 — 230 VAC
PCD3.E500
A
250 VAC
1
80 VAC
40 VAC
0VAC 0

Installation instructions

For reasons of safety it is not permissible to connect low voltages (up to 50V)
and higher voltages (50...250 V) to the same module.

If a Saia PCD® module is connected to a higher voltage (50...250 V), approved com-
ponents for this voltage must be used for all elements that are electrically connected
to the system.

Using higher voltage (50...250V), all connections to the relay contacts must be con-
nected on the same circuit, i.e. in such a way that they are all protected against one
AC phase by one common fuse. Each load circuit may however be fused individually.

I/0O modules and I/O terminal blocks may only be plugged in and removed when the
Saia PCD® and the external +24V are disconnected from the power supply.
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Saia-Burgess Controls AG

/0 modules PCD3

6.3.1 PCD3.E500, 6 digital inputs, electrically isolated from the I/O Bus

Application

PCD3.E500

Module with 6 electrically isolated inputs for alternating current. The inputs are set up
for source operation and have one common "COM" terminal. Only the positive half-
wave of the alternating current is used.

Technical data

Number of inputs

6 electrically isolated from the CPU,
source operation, all inputs to the module in
the same phase

Input voltage

115/230 V 50/60 Hz, sinusoidal

(80 to 250 VAC)
Input current 115 VAC: 5...6 mA (wattless current)
230 VAC: 10...12 mA (wattless current)
Input delay
switch-on: typ. 10 ms; max. 20 ms
switch-off: typ. 20 ms; max. 30 ms
LED supplied directly from input current

801-4

Resistance to interference acc. to IEC

4 kV under direct coupling
2 kV under capacitive coupling
(whole trunk group)

Electrical isolation voltage

2000 VAC, 1 min

Electrical isolation resistance

100 MQ /500 VDC

Optocoupler isolation voltage 2.5 kV
Internal current consumption: <1mA
(from +5 V bus)

Internal current consumption: 0 mA
(from V+ bus)

External current consumption: 0 mA

Terminals:

Plug-in 10-pole spring terminal block
(4 405 4954 0) or pluggable 10-pole screw terminal
block (4 405 4955 0), both for wires up to 2.5 mm?

Switch on/off level:

A
250VAC
1
80VAC
40VAC
OVAC 0
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/0 modules PCD3

PCD3.E500
LEDs and connection terminals
LED 0...7 lTerminaI 0
l Terminal
|| D@ | ] e w\
| '] 0 EO o z v
— Dj) | .] E 1 E1 2 N (4':)
—[2 | o) Description i E§ 2 g S
] | o) Label 5 4 | E4 s 3 2
5 E5 .
Hm |+) 0 | B ‘ g
- [} 7 nc uJ 1]
[[5 I .:} | 0 8 |com ¢ CE> Q é
— 6 | o) Address o |com L © o
L1[T7) | T] Label ~ g
ITerminal 9
Input circuits and terminal designation
AETRNE
JRATo.
— |
I ! I
| |
— 150nF P |
A o [78
THTRC

Switch closed

COM

Switch open :

Neutral lead *)

Phase 115 - 230V 50/60 Hz *)

*) Could be changed, if allowed

(positive at input) : Input state "H" = LED on
Input state "L" = LED off

Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog on the CPUs.

watchdog in conjunction with PCD3 components.

For details, please refer to the "Watchdog" section, which describes the correct use of the
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/0 modules PCD3

6.3.2

PCD3.E61x

PCD3.E610/613, 8 digital inputs, electrically isolated from the 1/0 Bus

Application

Input module for source or sink operation with 8 inputs, electrically isolated by
optocoupler. Suitable for most electronic and electromechanical switching elements

at 24 VDC.

Technical data

Number of inputs:

8 electrically isolated by optocoupler,
source or sink operation,
all inputs to the model in the same phase

Input voltage E610: 24 VVDC (15...30 VDC) smoothed or pulsed
E613: 48 VDC (30...60 VDC) smoothed max. 10 % ripple
Supply voltage: E610: E613:
for source operation: min. 15V 30V
for sink operation: min. 18V 36V
Input current: E610: E613:
(at input voltage) (24 VDC) (48 VDC)
for source operation: 5 mA 2mA
for sink operation: 37mA  1.5mA
Input delay (0-1/1-0): E610: E613:
incl. 10 ms 9ms
excl. 10 ms 9 ms

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling
(whole trunk group)

Electrical isolation voltage:

Optocoupler isolation voltage:

1000 VAC, 1 min.
2.5kV

Electrical isolation of outputs to the Saia PCD®.
The channels are not isolated from each other

(from V+ bus)

Internal current consumption: 1...24 mA
(from +5V bus) typ. 12 mA
Internal current consumption: 0 mA

External current consumption:

max. 40 mA (all inputs=1) at 24 VVDC, (source operation),

max. 18 mA (sink operation)

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),

both for wires up to 2.5 mm?
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PCD3.E61x

LEDs and connection terminals

LED 0...7 Terminal O

| .] Terminal
DI): | .] ( [ W\
EE: 0 EO U

|+ E g
[[2] | o) Description 3 |3 = O
3] | ) Label 6 4 |Es 7 9

5 |E5 o,

3 |) T 17 ]a ) o
5 1] o |+ |- 318 g3
MRS I I, S

| o) Address L )
1l | o) Label n

Terminal 9

Input circuits and terminal designation
Depending on external wiring, this module may be used for source or sink operation.

Source operation (positive logic):

+5V
Q
6k6 11k XZ/{
—L
2 »q
+<§V = &_)
6k6 11k XZ/KL
—{ ] <
98 i::iﬂ 0
=

- Ue : 48 VDC ﬁ ﬁ Swit(_:h closgd

(positive at input) : Input state "H" = LED on
+ 5VDC

Switch open : Input state "L" = LED off
Sink operation (negative logic):

8
. n E1 EO Switch closed

9 11 ]o
T (negative at input) : Input state "H" = LED off
=+ Ue 48 VDC Switch open : Input state "L" = LED on

24 VpC
5VDC

Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog on the CPUs.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD2 components.
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Digital output modules

6.4 Digital output modules

PCD3.A300 6 outputs 2 A
PCD3.A400 8 outputs 0.5 A

PCD3.A460 16 outputs 0.5 A,
connection via 34-pole ribbon connector

PCD3.A465 16 outputs 0.5 A,
connection via 24-pole spring terminal block

I/0 modules and I/O terminal blocks may only be plugged in and removed when the n
Saia PCD® and the external +24V are disconnected from the power supply.
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PCD3.A300

6.4.1 PCD3.A300, 6 digital outputs for 2 A each

Application

Low cost output module with 6 transistor outputs 5 mA...2 A, without short-circuit
protection. The individual circuits are electrically connected; the voltage range is

10...32 VDC.

Technical data

Number of outputs:

6, electrically connected

Output current:

5 mA...2 A (leakage current max. 0.1 mA)

Total current per module:

6x2 A =12 A (on 100% duty cycle)

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed
10...25 VDC, pulsed

Voltage drop:

0.2Vat2A

Output delay:

Switch-on delay <1 us

Switch-off delay <200 us

with inductive loads the delay is longer, because of the protective
diode.

Isolation voltage:

1000 VAC, 1 min

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

1...20 mA
typically 12 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

Plug-in 10-pole spring terminal block(4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
° p N
0
19 jey o | u LY
I:E | .] A 1 A1 g
2 | A2 I
2 | o) Description 3 | A3 I= §
4 | A4 +
3 | o) Label 3 P c%
6 | NC =]
[14) I :} 0 | s |™ g
(15 0 8 * 24vDC ac
| ° ] — 9 - c orF
[16) | o) Address < ao
7 |o) Label
Terminal 9
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PCD3.A300
Output circuits and terminal designation
é 2 T Output
A~ 1@ [ — - transistors
o o L B [P vosFET)
o - [ I
LED FKT Protective
. diodes
— -
9ofsl7)6]5 __ |0 Terminals
o A5 AQ
; S
Fuse N [] Loads
24vDC| | n
— T l
Output conducting (set): LED on
Output disconnected (reset): LED off
Fuse: It is recommended that each module should be separately protected

with a fast-blow (S) fuse of max. 12.5 A.

watchdog on the CPUs.
For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD2 components.

n Watchdog: This module can be used on all base addresses; there is no interaction with the
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PCD3.A400
6.4.2 PCD3.A400, 8 digital outputs for 0.5 A each
Application
Low cost output module with 8 transistor outputs 5...500 mA, without short circuit
protection. For non-isolated circuits in the voltage range 5...32 VDC.
Technical data
Number of outputs: 8, electrically connected
Output current: 5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 5...24 VDC, the
load resistance should be at least 48 Q.
Total current per module: 4 A on 100% duty cycle
Operating mode: Source operation (positive switching)
Voltage range: 5...32 VDC, smoothed
10...25 VDC, pulsed
Voltage drop: <0.4Vat0.5A
Output delay: Switch-on delay typ. 10 us

Switch-off delay typically 50 us
(ohmic load 5...500 mA), longer with inductive load, because of the
protective diode.

Resistance to interference: 4 kV under direct coupling
acc. to IEC 801-4 2 kV under capacitive coupling
(whole trunk group)
Internal current consumption: 1...25 mA
(from +5 V bus) typically 15 mA
Internal current consumption: 0 mA
(from V+ bus)
External current consumption: Load current
Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0)

or pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
9 | :] ( o | A0 I 8 3\
1K) | .] A 1 A1 3
[@ | L 2 A2 > 9,:
o) Description | 3 | A3 T S
4 | As
3 | ° ] Label 4 s | as o 2
6 | A6 =)
4 I :} 0 | ; |a 33
[[5] o] — 0 s | T asvoc ) :D; =
[T6) | .] Address U trd o )
7 |o) Label
Terminal 9
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Saia-Burgess Controls AG
PCD3.A400
Output circuits and terminal designation
é é - A5 TT ?utpgtt
At L H H ransistors
8 o - : —F
LED- j 7 Protective
address A7 - | diodes
9[8[~ — Jo
—_— Terminals
Y T
Fuse |, Il Loads n
24VDC | __
-1
Output conducting (set): LED on
Output disconnected (reset): LED off

It is recommended that each module should be separately protected
with a fast-blow (S) 4 A fuse.

Fuse:

watchdog on the CPUs.
For details, please refer to the "Watchdog" section, which describes the correct use of the

n Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog in conjunction with PCD2 components.
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6.4.3

PCD3.A460, 16 digital outputs for 0.5 A each,

with ribbon cable connector

Application

Low cost output module with 16 transistor outputs 5...500 mA, with short-circuit
protection. The individual circuits are electrically connected; the voltage range is

10...32 VDC.

Technical data

PCD3.A460

Number of outputs:

16, electrically connected

Output current:

5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 5...24 VDC, the
load resistance should be at least 48 Q.

Short circuit protection

yes

Total current per module:

8 A on 100% duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed, max. 10% ripple

Voltage drop:

max. 0.3Vat0.5A

Output delay:

typ.50 us, max. 100 us under ohmic load

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

max 10 mA (all outputs ="1")
typically 8 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

34-pole ribbon cable connector

LEDs and connection terminals

LED 0...15 Terminals

J

112
-
| o o
olo -1 27]a15 I qw
(- -3 4 SV
o °|° A -|5¢ S
ol o -17 8 N
3 olo +]9 10 >| <
0 Description 1oz I=— 0
o o 13 14 S S
N == o o Label + [15 16 | A8 +
0 4 - |17 18| A7 2
o o - 119 20 e S
- - |21 22 e
—l° ° 6 -|2324 33
o o + |25 26 . O
o o + |27 28 0
. o 0 +|29 30 oF
S— + (31 32| A0 < O ©
o o Address 33 34 + + o~
CJo o ~
I o o Label
L 9
33 34
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PCD3.A460

Saia Burgess Controls provides a wide range of pre-configured cables with a 34-pole
ribbon connector at one or both ends.

These connection cables can be plugged at one end into the PCD3.E160 I/O module
and at the other end into an I/O terminal adapter.

The following adapters are obtainable from Saia Burgess Controls: terminal adapters
for connecting 3-wire sensors to individual terminals for Signal, Plus and Minus; ter-
minal adapters for connecting 16 I/Os with and without LED and relay interface; and
terminal adapters with changeover contacts for signal conversion for digital output
modules.

ﬂ Further information can be found in the Manual on "System cables and connection system"
26/792.

The following materials can be ordered from ‘3M’: n
° Socket connector 34-pole Type 3414-6600
) (Metal strain relief) *) Type 3448-2034

) (Handle for socket connector 34-pole) *) Type 3490-3

Matching cables can be ordered in reels from '3M":
° Ribbon cable 34-pole,

grey with pin 1 identification Type 3770/34 or 3801/34
° Round cable 34-pole,

grey with pin 1 identification Type 3759/34

*) optional

Output circuits and terminal designation

| [ T — I
e
£ 3 W
© —H K \ \
= 1 | || K
- L s iy
LEDs [T [T % % % % %
T 1L [ [ L
TITITF |T
1,3,5,7 9,11,13,15 R _
17, 19, 21, 2325, 27, 29, 31 Ibbon Cable 2 4 6 8 10
— N connector A15| A14| A13[A12 A11
+J_ Load
_—_ 10..32VDC oads

T B

n Watchdog: This module can interact with the watchdog, if it is used on base address 240. In

this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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6.4.4
Application

PCD3.A465, 16 digital outputs for 0.5 A each

Low cost output module with 16 transistor outputs 5...500 mA, with short-circuit
protection. The individual circuits are electrically connected; the voltage range is

10...32 VDC.

Technical data

PCD3.A465

Number of outputs:

16, electrically connected

Output current:

5...500 mA (leakage current max. 0,1 mA)
Within the voltage range 10...24 VDC, the
load resistance should be at least 48 Q.

Short circuit protection

yes

Total current per module:

8 A on 100% duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

10...32 VDC, smoothed, max. 10% ripple

Voltage drop:

max. 0.3Vat0.5A

Output delay:

typ.50 us, max. 100 us under ohmic load

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption:
(from +5 V bus)

max 10 mA (all outputs ="1")
typically 8 mA

Internal current consumption:
(from V+ bus)

0 mA

External current consumption:

Load current

Terminals:

Pluggable 24-pole spring terminal block (4 405 4956 0),
for @ up to 1 mm?,

LEDs and connection terminals

LED 0...15 Terminals

J

( ! Qw

ofe AO| 0 1 [A1 20
ofe A A2|2 3|A3 3
ol A4| 4 5|A5 8
L A6| 6 7|A7T ! <
ofe Description A8| 8 9 |Ae F= 9

| Label A10[ 10 11 |A11 +
°l° 4  pi2)12 13|a13 0 2
ofe A14| 14 15 |A15 ge
oo 6 + 16 17| - <>
+ 18 19| - O
ofe 5 + (20 21 - arE
ole + (22 23| - £ O o
.. Address ++ g o -
Label
22 23
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PCD3.A465

Output circuits and terminal designation

| |
| |” e P r——=
< | I) } |
5 :} o }
E L K [ |
| |
|
= 1 | | K
1 L L 1
TI|T (T ([T T
2z | 202 seremioss | 15]14 13 ] 12 1]
- + terminals  |A15|A14|A13|A12]  |A11
+_—
_——  10..32VDC Loads

this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.

n Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
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Digital output modules, electrically isolated

6.5 Digital output modules, electrically isolated

PCD3.A200 4 make contacts 2 A
PCD3.A210 4 break contacts 2 A
PCD3.A220 6 make contacts 2 A

PCD3.A251 6 changeover contacts + 2 make contacts 2 A, 24-pole cage
clamp terminal block

PCD3.A410 8 outputs 0.5 A

Installation instructions

For reasons of safety it is not permissible to connect low voltages (up to 50 V) n
and higher voltages (50...250 V) to the same module.

If a Saia PCD® module is connected to a higher voltage (50...250 V), approved com-
ponents for this voltage must be used for all elements that are electrically connected
to the system.

Using higher voltage (50...250 V), all connections to the relay contacts must be
connected on the same circuit, i.e. in such a way that they are all protected against
one AC phase by one common fuse. Each load circuit may however be fused
individually.

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

The Annex, Section A.3 "Relay contacts" contains measurement details and
suggested wiring for the relay contacts. For safe switching and a long service life,
these figures must be observed.
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PCD3.A200

6.5.1 PCD3.A200, 4 relays with make contacts, with contact protection
Application

The module contains 4 relays with normally-open contacts for direct or alternating
currentup to 2 A, 250 VAC. The contacts are protected by a varistor and an RC element.
The module is especially suited wherever perfectly isolated AC switching circuits with
infrequent switching have to be controlled.

Technical data

Number of outputs: 4, electrically isolated make contacts
Type of relay (typical): RE 03 0024, SCHRACK
Switching capacity: 2A, 250 VAC AC1 0.7 x 108 operations
(contact lifetime) 1A, 250 VAC AC11 1.0 x 10° operations
2 A, 50 VDC DC11 0.3 x 108 operations *
1A, 24 VDC DC11 0.1 x 108 operations "
Relay coil supply:? nominal 24 VDC smoothed or pulsed,

8 mA per relay coil

Voltage tolerance, dependent on ambi- [20°C: 17.0...35 VDC
ent temperature: 30°C: 19.5...35 VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay: typically 5 ms at 24 VDC

Resistance to interference: 4 kV under direct coupling

acc. to IEC 801-4 2 kV under capacitive coupling (whole trunk group)

Internal current consumption: 1...15mA

(from +5V bus) typically 10 mA

Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 32 mA

Terminals: Plug-in 10-pole spring terminal block (4 405 4954 Q) or

pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

" With external protective diode 2 With reverse voltage protection
3 These ratings are not UL-listed

The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
ing for the relay contacts. For safe switching and a long service life, these figures must be
observed.
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LEDs and connection terminals

LED 0...7 Terminal O

[T0 | o)

EEN

02 .)

3] |e)

4] |e)

5 1)

=1kl

=
Terminal 9

Output circuits and terminal designation

/0O Bus

PCD Bus

Address-
LED A3

D Output
00
o1
02
03

w|N|=|o|m

Relay energized (contact closed):
Relay reset (contact open):
24 VVDC must be connected to the +/- terminals.

With an open relay contact, the current leakage through the contact protection is

Terminal
e gw\
A S sV
C L. 2 - ]A1|:| "&"
Description 3 |- <
Label 4 |- A2
2 s |- 1 8%
6 A3 £
0 | ; pI¥O 33
8 + [
0 . * 24vDeC 8§
Address | os
Label
VDR = 250VAC/400A
C
C=10nF ontact
» R =33 Ohm protection
Relay
contacts
N N EAK:H R Ny R
erminals
] A3] | A0
24 VDC Isolated contacts
LED on
LED off

PCD3.A200

0.7 mA (at 230 V / 50 Hz). This should be taken into account for smaller AC loads.

If this is too high, it is recommended to use a PCD3.A220 module (without contact

protection).

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.
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PCD3.A210

6.5.2 PCD3.A210, 4 relays with break contacts, with contact protection
Application

The module contains 4 relays with normally-closed contacts for direct or alternating
current up to 2 A, 250 VAC. The contacts are protected by a varistor. The module
is especially suited wherever perfectly isolated AC switching circuits with infrequent
switching have to be controlled.

Technical data

Number of outputs: 4, electrically isolated break contacts

Type of relay (typical): RE 01 4024, SCHRACK

Switching capacity: 2 A, 250 VAC AC1 0.7 x 108 operations

(contact lifetime) 1A, 250 VAC AC11 1.0 x 108 operations n
2 A, 50 VDC DC11 0.3 x 108 operations ®
1A, 24 VDC DC11 0.1 x 108 operations "3

Relay coil supply:? nominal 24 VDC smoothed or pulsed,

9 mA per relay coil

Voltage tolerance, dependent on ambi- |20°C: 17.0...35 VDC
ent temperature: 30°C: 19.5...35 VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay: typically 5 ms at 24 VDC

Resistance to interference: 4 kV under direct coupling

acc. to IEC 801-4 2 kV under capacitive coupling (whole trunk group)

Internal current consumption: 1...15mA

(from +5V bus) typically 10 mA

Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 32 mA

Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or plug-

gable 10-pole screw terminal block (4 405 4955 0), both for
wires up to 2.5 mm?

" With external protective diode 2 With reverse voltage protection
3 These ratings are not UL-listed

The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
ing for the relay contacts. For safe switching and a long service life, these figures must be
observed.
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LEDs and connection terminals

LED 0...7 Terminal O

J

&

| ] Terminals
° '
ICN Qv
) B A |2 DorO v
2 |- 1A
(2 | o) Description- P I e %
3 | ) label 2 : - )R] 0%
=
E@ |.] 1 ?/ 1 ]A3|:| 28
[ ) 5 -
[[5] =) 0 8 * 2avDC 23
6] |'] B 9 - ox
| .] Address- o <
1l lo) label
Terminal 9
Output circuits and terminal designation
4 é B
Dm< =] L
8 2 ¢
o
Address- By 2 Contact
LED A3 protection
Relay
LED Output contacts
? 8? 9o[s[7]6|] 170 o
""""" erminals
-] A3 A0
2 c2 | L1 1~
3 03

24 VDC Isolated contacts
Relay energized (contact open): LED on

Relay reset (contact closed): LED off
24 VVDC must be connected to the +/- terminals.

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.

PCD3.A210
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6.5.3
Application

The module contains 6 relays with normally-open contacts for direct or alternating

PCD3.A220

PCD3.A220, 6 relays with make contacts, without contact protection

current up to 2 A, 250 VAC. The module is especially suited wherever AC switching
circuits with infrequent switching have to be controlled. For space reasons, there is
no integrated contact protection. Each group of 3 relays has a common connection.

Technical data

Number of outputs:

3+3 make contacts with common terminal

Type of relay (typical):

RE 03 0024, SCHRACK

Switching capacity:
(contact lifetime)

2A, 250 VAC AC1 0.7 x 108 operations

1A, 250 VACAC11 1.0 x 108 operations

2 A, 50 VDC DC11 0.3 x 10° operations ®
1A, 24 VDC DC11 0.1 x 10° operations "

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
8 mA per relay coil

Voltage tolerance, dependent on ambi-
ent temperature:

20°C: 17.0...35VDC
30°C: 19.5...35VDC
40°C: 20.5...32 VDC
50°C: 21.5...30 VDC

Output delay:

typically 5 ms at 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption: 1...20 mA
(from +5V bus) typically 10 mA
Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 48 mA

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),

both for wires up to 2.5 mm?

" With external protective diode
3 These ratings are not UL-listed

2 With reverse voltage protection

ing for the relay contacts.

For safe switching and a long service life, these figures must be observed.

The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
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PCD3.A220

LEDs and connection terminals

LED 0...7 Terminal O

l Terminal
m 1. o)
[ ] 0 — A0 \ )
) I A | w 2
2 |- A2 q
[[2] | ) Description| 3 Z c g
4 c
3 | o) Label 2 Z BN 22 g%’;
T4} |e) 2 S A R 33
5 | ) 0 8 * 24vDC a3
16 | o) = Add ° - %
|.] ress \
1l Label
I1]

Terminal 9

Output circuits and terminal designation
e | \\\l l(((

[

PCDIBus
1/0 Bus

Relay contacts

glsl7]6]|5|4]3]2]1]0
LED Output — 111 1 Terminals
— | +]A5 |A4 |A3 |3-5 |0-2 |A2 |A1 |Ao
0 00
L o1 24 \V\DC 3 relay contacts h_ave
2 02 one common terminal
3 03
4 04
5 05

Relay energized (contact closed): LED on
Relay reset (contact open): LED off
24 VVDC must be connected to the +/- terminals.

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.
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6.5.4
2 with make contacts

Application

PCD3.A251, 8 relays, 6 with changeover contacts,

PCD3.A251

The module contains 8 relays for direct or alternating current up to 2 A, 48 VAC. 6 of

them have changeover contacts and 2 of them make contacts. The module is especially
suited wherever AC switching circuits with infrequent switching have to be controlled.
For space reasons, there is no integrated contact protection.

Technical data

Number of outputs:

6 changeover contacts and 2 make contacts.

Relay type:

RE 014024, SCHRACK

Operating mode:

>12V, > 100 mA

Switching capacity: *)
(contact lifetime)

2A, 48 VAC AC1 0.7 x 108 operations

1A, 48 VAC AC111.0 x 108 operations

2 A, 50 VDC DC1 0.3 x 108 operations ®

1A, 24 VDC DC11 0.1 x 108 operations "%

Relay coil supply:?

nominal 24 VDC smoothed or pulsed,
8 mA per relay coil

Voltage tolerance, dependent on ambi-
ent temperature:

20°C: 17.0...35VDC
30°C: 19.5...35VDC
40°C: 20.5...32VDC
50°C: 21.5...30 VDC

Output delay:

typically 5 ms at 24 VDC

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

Internal current consumption: 1...25 mA
(from +5 V bus) typically 15 mA
Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 64 mA

Terminals:

Pluggable 24-pole spring terminal block (4 405 4956 0), for &

up to 1 mm?,

) With external protective diode
3 These ratings are not UL-listed

2 With reverse voltage protection

*)Higher voltages are not allowed for this module because clearances between circuit paths

too small.

The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
ing for the relay contacts. For safe switching and a long service life, these figures must be

observed.
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PCD3.A251

LEDs and connection terminals

LED 0...7 Terminals

' N\
. L AOco| 0 1]|no A0J O 8
o) A N—Aonc|2 3|nc At g
. Alno| 4 5 |co A1 <+
4 L A2co| 6 7 |no A2 Q
o) Description A2nc| 8 9 |ncA3 g
L | A3 no|10 11| co A3 »
': Label 2 A4 co |12 13 | no A4 -3
o) A4 nc |14 15| nc A5 0 S
o 5 A5 no | 16 17 | co A5 3
: A6 co |18 19 | no A6 o
o) 1 A7 co | 20 21| no A7 Ao
| == + 22 23 - orx
o o ©
o Address J
k Label
K

22 23

Output circuits and terminal designation

1) [2] L
3 |er H- 4
o Relay contacts
Address
HEDAT AN
23|22|121|20|19|18|17|16]|15|14|13|12|11|10] 9| 8|7 |6 | 5|4 |3|2]|1]|0
Terminals - + |co|nojcolnojco|nolnc|nc|inojcojcojnolncinc|inojcojco|lno|nc|nc|no|co
24VDC| A7 A6 A5 A4 A3 A2 A1l A0
LED Outputs
0 00
1 o1
Relay energized (contact closed): LED on 2 02
Relay reset (contact open): LED off 3 03
24 VDC must be connected to the +/- terminals. 4 04
5 05
6 06
7 o7

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 6-39



/0 modules PCD3
PCD3.A410

Saia-Burgess Controls AG

6.5.5 PCD3.A410, 8 digital outputs for 0.5 A each, electrically isolated
Application

Output module, electrically isolated from the CPU, with 8 MOSFET transistor outputs,
without short-circuit protection. Voltage range 5...32 VDC.

This module is not suitable for triggering the PCA2.D12/D14 display modules.

Technical data

Number of outputs:

8, electrically isolated

Output current:

1...500 mA (leakage current max. 0,1 mA)

Within the voltage range 5...24 VDC, the load resistance should be
at least 48 Q.

Total current per module:

4 A on 100% duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

5...32 VDC, smoothed
10...25 VDC, pulsed

Voltage drop:

<04Vat05A

Output delay:

Switch-on delay typ. 10 us

Switch-off delay typically 50 us

(ohmic load 5...500 mA), longer with inductive load, because of the
protective diode.

Isolation voltage:

1000 VAC, 1 min

Resistance to interference:
acc. to IEC 801-4

4 kV under direct coupling
2 kV under capacitive coupling (whole trunk group)

(from V+ bus)

Internal current consumption: 1...24 mA
(from +5V bus) typically 15 mA
Internal current consumption: 0 mA

External current consumption:

Load current

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?
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PCD3.A410

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
o N\
9 | o) 0o | Ao I QY
I:B: | .] A 1 A1 g

2 A2 1 N
2 | ) Description | 3 | A3 3= <

4 | A4 + '
13 | o) Label 4 o ) ?B
M4 |e) 1 | & | 38

o) 7 | A7 < g
[5 o) = 0 o | I 2avoc ) é =
5] | o) Address  { tr < o )
0 . Label n
Terminal 9

Output circuits and terminal designation

18V 7 Output
transistors
I (MOSFET)

l—

PCD Bus
Bus
B

%DJ

% Protective
LED adresse } i > \FKT -— ’:KT diodes
A7 |_r
91817 |0 Terminals
A A0
Fuse _¢_ Loads
+
24 VDC T
T
Output conducting (set): LED on
Output disconnected (reset): LED off
Fuse: It is recommended that each module should be separately protected

with a fast-blow (S) 4 A fuse.

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.
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Digitaloutputmodules formanual operation, electricallyisolated

6.6 Digital output modules for manual operation, electrically isolated
PCD3.A810 Manual control module, with 2 changeover and 2 make con-
tacts

PCD3.A860 Light and shade module, with 2 make contacts

ing for the relay contacts.

n The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
For safe switching and a long service life, these figures must be observed.
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6.6.1

PCD3.A810, Digital manual control module with 4 relays,
2 with changeover, 2 with make contacts

Application

PCD3.A810

The module has 4 relay outputs: 2 changeover and 2 make contacts. Each channel
has a switch with the settings MAN 1, AUTO, MAN 0. On MAN 0, the relay is always
switched off; on MAN 1 it is always switched on; on AUTO the switch state is defined

by the application program. This is not an emergency module that will work even

when the Saia PCD® is switched off (or defective). The external 24 V supply feeds
only the relays, and not the logic. For space reasons, there is no integrated contact

protection (for emergency and manual

Technical data

operation, see also section 3.20).

Number of outputs:

4, 2 changeover (O 0, 1) and
2 make contacts (O 2, 3)

Switching capacity

Relay type changeover (O 0, 1):

RE 01 4024, SCHRACK

Operating mode:

>12V,>100 mA

Max. switching current:

5A, 250 VAC AC1

Contact lifetime *):

5A, 250 VAC AC1
2 A, 250 VACAC15
cosp=0.3

1.5 x 105 operations
1.2 x 105 operations

Relay type make (O 2, 3):

RE 03 0024, SCHRACK

Operating mode:

>12V,>100 mA

Max. switching current:

6 A 250 VAC AC1

Contact lifetime *):

6 A, 250 VAC AC1 1 x 10° operations
2 A, 250 VAC AC11 4 x 105 operations

*) there are no suppressors fitted to the

module; these must be provided externally

Switching delay:

typically 5 ms at 24 VDC

Internal current consumption: max. 45 mA
(from +5 V bus)

Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 45 mA

Relay coil supply:

nom. 24 VDC smoothed or pulsed, reverse voltage

protected

Voltage tolerance, dependent on ambient

temperature: 20°C: 21.5...32 VDC
30°C: 21.9...32 VDC
40°C: 22.3...32 VDC
50°C: 22.8...32 VDC

Isolation

Withstand voltage - coil contacts
Withstand voltage - open contact circuit

4 kV (relay details)
1 kV (relay details)

Terminals:

Plug-in 12-pole spring terminal block
(4 405 4936 0), for J up to 1.5 mm?,

or as above with 12 grouped strands, numbered,

2.5 mlong (PCD3.K810)

The supply to the relay coils is not electrically isolated from the Saia PCD® side.
General technical specifications as per CL-EPC-015 Rev. 02
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PCD3.A810

LEDs and connection terminals

12 24V
11 | GND OB
10 [ AOnc 1 A
A0 co 2 :
AO no Description-
A e SRl Label 8
A1 co
A1 no ALY
A2 co
A2 no
A3 co
A3 no

,_
m
w)
@

green: Automatic
yellow: Manual
red: Output

q3

©

A0

N @
< <

<
NI e

N - o
Ncoor~rowrTOoN~

—_—

* 24VDCD D

O =

4 rel. out 5/6 A 250 VAC

PCD3.A810

Terminals

Pin 12 in front——p» n

Control elements

2 (N W| OO N[0

Each channel has a toggle switch with three settings

Manual on, Auto, Manual off.

There are 2 LEDs fitted per channel:

The upper LED is two-colour and displays the operating mode for the channel:
amber = Manual; green = Automatic

The lower LED displays the switch state of the relay:

Red = relay activated.

Example (above):
Output 0: Manual off LED 1 = amber
Relay off LED 2 = off

Output 1: Manual on LED 1 = amber
Relay on LED 2 = red

Output 2: Automatic LED 1 = green
Relay off LED 2 = off

Output 3: Automatic LED 1 = green
Relay on LED 2 =red

If there is no external supply to the relay coils, the LED does not light up and the
relays are not activated.
There is no error message to the Saia PCD® where the electrical supply is not present.
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Block diagram

A0 nc
A0 no

A0 co

A3 no

+Uext

Ur

URr

_6
A3 co é

% Switch 1:

GND

Filter

Addressing

CPLD

PCD3
1/0 Bus

'

EEPROM —

The PCD3.A810 occupies 16 addresses, of which 8 are used:

Power

Supply
3Vv3

Address + BA |Data read (inputs) Data write (outputs)
0 Switch state: Output 0 Output 0
1 Switch state: Output 1 Output 1
2 Switch state: Output 2 Output 2
3 Switch state: Output 3 Output 3
4
5
6
7
8 Switch: Output 0 (O=auto;1=man)

9 Switch: Output 1 (O=auto;1=man)
10 Switch: Output 2 (O=auto;1=man)
11 Switch: Output 3 (O=auto;1=man)
12
13
14
15

PCD3.A810

No FBs or FBoxes are required; the module can be addressed in the same way as
a normal relay module. At addresses 0...3, the relay outputs are written to and the

effective switch state of the outputs is read back.

The effective switch state is displayed at these addresses in manual operation also.
However, the display of the switch state does not indicate whether the external relay
supply is present - just as with normal output modules.
The operating mode (Auto or Manual) for each channel can be read at input
addresses 8...11; "0” = Auto; “1” = Man.
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PCD3.A810

Restrictions (not applicable with cables, hardware version B)
For the 1/0 connectors set out below, the following restrictions must be observed:
...on the PCD3.Mxxxx CPUs:

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

The Ethernet cable can be plugged in, but (depending on the RJ-45 cable) may touch
the I/O connection to the module if in Slot 0.

...on the PCD3.Cxxx module holders:

No restriction, where the PCD3.K010 connector is used to connect to other module
holders (the supply connector can also be plugged in to the C200 with no problems).

If a PCD3.K106/116 cable is used to connect from the preceding module holder or to
the next module holder, do not plug the module into Slot O (far left) and do nof plug
into Slot 3 (far right).

...on PCD3.T76x head stations:
All angled Profibus connectors with max. height 40 mm can be used, e.g.

° ERNI, angled (light grey)

) Siemens “PROFIBUSCONNECTOR® 6ES7, angled (dark grey) with
optional termination resistors

° VIPA 972-0DP10, angled (metallic)

To plug in or remove the Profibus connector, remove the module. A second Profibus
cable to extend the network cannot be plugged directly into the first Profibus connec-
tor. There are no problems with the RS-232 cable and the supply connector, which
can be plugged in with the module in place.

If a Profibus connector with height > 40 mm is used, the module cannoft be plugged
in to Slot 0, e.g. with:

° WAGO 750-970 (height=42mm, contacts the 1/O connector)

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

Watchdog: This module can be used on all base addresses; there is no interaction
with the watchdog on the CPUs.

"3
I

PCD3KA16
' 5 0638

PCD3.K106/116 cable, hardware version B, with 90° angled connector
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6.6.2 PCD3.A860, digital light and shade module, with 2 make contacts
Application

The module is a light and shade module with a manual control option. The desired
functionality can be selected in the user program. There are two efficient make
contacts (without suppressors) and 2 digital inputs. It is also possible to operate this
module in "transparent mode". In this mode, the module is a pure I/O module with two

inputs/outputs.

Technical data

Digital inputs: 2

Digital outputs: 2

Contact type 2 make contact
Nominal voltage: 12 A/ 250 VAC each
Peak start-up current (20 ms): 80 A (AC)

Reverse voltage protection (U_): yes

Time constant of input filter: typically 6 ms
Internal current consumption: max. 40 mA

(from +5V bus) (both input LEDs on)
Internal current consumption: 0 mA

(from V+ bus)

External current consumption: max. 40 mA

(both relay coils live, both output LEDs on)

Terminals, Relay outputs:

Sensor inputs:

1 x pluggable 4-pole cage clamp terminal block
(4 405 5027 0), for wires up to 2.5 mm?,

or as above with 4 grouped strands, numbered,
2.5 m long (PCD3.K860)

1 x pluggable 6-pole cage clamp terminal block
(4 405 5028 0), for wires up to 1.0 mm?,

or as above with 6 grouped strands, numbered,
2.5 m long (PCD3.K861)
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LEDs and connection terminals

w
A Qu
T‘ il R 2
6| 4|2 —| o1 X g
Description- Ny =
== Tl1]2]3]|4 <
label 3|31 [2]3] ﬁ
e D,(.g D@ 83
A SN
[a =N
o £
[« WoN]
Terminals

Pin 1 in front

Control elements
° Impulse switch:

The switches can be used to activate the two inputs manually.
The keys have the same effect as the external inputs.

A = Rest position; the module works via the inputs and via the
FBox for the relevant function.
1 = Switch on manually (impulse only)

° LEDs:

The LEDs (red) display the state of the inputs/outputs.
I @ + 11 are also used to display the U_ error. If U__ is not connected, the two
input LEDs flash together.

| (DG+1): Inputs 0 +1 + U__ error
O (T+1): Outputs 0 + 1

° Four-pole connector.

O @ Skylight 0/ blind motor up
O 1  Skylight 1/ blind motor down

° Six-pole connector:

| @ (pin 5) — GND (pin 6) external switch for Input O
(skylight 0 / blind motor up)

I 1 (pin3) — GND (pin4) external switch for Input 1
(skylight 1 / blind motor down)

Uext (pin 1) — GND (pin 2)  external supply + 24 VVDC

The GND connections are fitted to the circuit board.
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Block diagram

PCD3.A860

In In
< B LED | | LED LED| |LED [ —
2 Interface A A T A - .
(CPLD) > Relais (e]4]:}
L[4
vl ﬁ O1a
> Relais » 01b
PCD3 _
/O Bus Micro *—|
Controller +24V
Switch L GND
1 Inp. Filter [« ¢ 12
Power Switch GND
> L]
) Supply ¢ .
—> +5V Inp. Filter [«
Summary of functions
Function | Keys / inputs: | FBox
Shade module Fully up/down Fully up/down
Slat movement up/down Slat movement up/down (variable)
----- Stop all movements
----- Reset module and reinitialise
----- Block keys and inputs
Light module On/off per channel (2x) On/off per channel (2x)
----- Reset module and reinitialise
----- Block keys and inputs
Transparent 2 digital inputs 2 relay outputs
module (24 VDC sink operation)

Description of functions

Shade function, general

With the shade function, the blind drive is connected in such a way that
Relay 0 (O9 ) controls upward movement and
Relay 1 (O1) downward movement.

The two outputs are interlocked, so both outputs cannot be activated together. For the
correct operation of shade control, the only input information should be from sensors.

The module is set up to use blind systems with integrated limit switches. Suppressors

should be fitted externally. The module can be operated by the Saia PCD® via an

FBox or via the inputs (blind/light switches) on the module. The choice of function and
initialisation with the various times is handled exclusively by the F-Box, and must be

carried out after activation.
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Shade function, short move function

If a key (or ext. Input O / Input 1) is activated briefly, the corresponding relay switches
on for the "short move time". If the key/input is activated for longer than the "short
move time", the output will stay on for as long as the key is pressed.

During a short move, the relay cannot be interrupted by any further input or key
activation on the module.

Input

Output i d——P| short move time
T

Output 4—}: short move time
I

Shade function, hold function

If a key (or Input 0 / Input 1) is activated for longer than the defined "hold time", the
module will switch to hold operation. The smallest value that can be set for the hold
time is 1 (1/10 second), i.e. the module will switch directly into hold mode.

In hold mode, the output (blinds up/down) stays on for the defined "move time". The
module resets the output at the end of this time. The movement can be stopped by
activating an input. The processing of these times may be affected by accesses by
the Saia PCD®. The hold function can also be activated via the FBox.

Input > hold-time
Output 4——p short move-time
< move-time

Stopping the movement

If an output is switched to hold mode, this will stop as soon as a new input pulse is
detected, regardless of which key (direction) is pressed.

Input > hold-time " Input @ oder 1

Output

move-time >

A
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Special case:

If both keys are pressed together and held down, Relay 0 will switch on and the long
("hold") movement will be executed. When the time has expired, Relay 1 will switch
on immediately, and a long movement in the reverse direction will occur.

Light function

With the light function, a skylight is connected to each of Outputs O & and O 1.
Activating an input / key switches the relevant output on or off. Each pulse at the input
switches the output over (toggling).

Where multiple keys are provided for a skylight, they can be wired in parallel to the
same output.

Transparent function n

In transparent mode, the inputs/outputs are not interlocked. The card is used like a
digital 1/0 card, except that it is controlled via an FBox.

RIO operation
The switches/keys cannot be read via “Monitorio”.
Operation in an xx7 control

To use the module in an xx7 control requires FBs, which can be provided later on
request. They do not have to be implemented in the "IO Builder".
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Restrictions (not applicable with cables, hardware version B)
For the 1/0 connectors set out below, the following restrictions must be observed:
...on the PCD3.Mxxxx CPUs:

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

The USB cable can be plugged in, but may touch the I/0O connection to the module if
in Slot 0.

...on the PCD3.Cxxx module holders:

No restriction, where the PCD3.K010 connector is used to connect to other module
holders (the supply connector can also be plugged in to the C200 with no problems).

If a PCD3.K106/116 cable is used to connect from the preceding module holder or to
the next module holder, do not plug the module into Slot O (far left) and do nof plug
into Slot 3 (far right).

...on PCD3.T76x head stations:
All angled Profibus connectors with max. height 40 mm can be used, e.g.

° ERNI, angled (light grey)

) Siemens “PROFIBUSCONNECTOR® 6ES7, angled (dark grey) with
optional termination resistors

° VIPA 972-0DP10, angled (metallic)

To plug in or remove the Profibus connector, remove the module. A second Profibus
cable to extend the network cannot be plugged directly into the first Profibus connec-
tor. There are no problems with the RS-232 cable and the supply connector, which
can be plugged in with the module in place.

If a Profibus connector with height > 40 mm is used, the module cannoft be plugged
in to Slot 0, e.g. with:

° WAGO 750-970 (height=42mm, contacts the 1/O connector)

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

Watchdog: This module can be used on all base addresses; there is no interaction
with the watchdog on the CPUs.

"3
I

PCD3KA16
' 5 0638

PCD3.K106/116 cable, hardware version B, with 90° angled connector
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6.7 Digital combined input/output modules

Digital combined input/output modules

| PCD3.B100

| 2 inputs, 2 outputs, 4 selectable as inputs or outputs

Definition of input signals

for 24 Vbc

for 24 VbC

PCD3.B100; 10 and 11

PCD3.B100; 12 to 15

32 Voc
24 Voc

15 Voc

5 Voc
0 Voc

-30 Vboc

32 Voc
24 Voc
15 Voc

o

Saia PCD® and the external +24V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when the
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6.7.1 PCD3.B100, combined with 2 inputs + 4 digital I1/0s
Application

Economical combined input/output module with:

e 2 inputs 24 V / 8 ms for source operation, electrically connected

e 2 transistor outputs 0.5 A/ 5...32 VDC, electrically connected, not short circuit
protected, and

e 4 combined inputs/outputs 24 V/8 ms or 0.5 A/ 5...32 VDC on common /O termi-
nals.

Technical data on inputs

Number of inputs: 6 (2 +4), electrically connected,
source operation

Input voltage: 24 VDC smoothed or pulsed

2 inputs EO and E1

low-range: -30...45V

high range: +15...+32V

4 inputs E/A2...E/A5

low-range: -0.5..45V ™)

high range: +15...+32V

All 6 inputs: 13 V typically

low-high switching threshold: 6 V typically

high-low switching threshold: 7 V typically

Hysteresis:

input current (24 VDC): 7 mA typically

switching delay 0-1 (24 VDC): 8 ms typically

switching delay 1-0 (24 VDC): 8 ms typically

*) Negative voltage is restricted by the protective diode (I . = 0.5A)

Technical data on outputs

Number of outputs: 6 (2 + 4) electrically connected
Source operation, not short circuit protected,
Current: 5...500 mA steady load
Voltage range: 5...32 VDC *)
Voltage drop: < 0.3V at500 mAforI6 und I7
< 0.7 V at 500 mA for 1/02...1/05
Total current per module: 3 A steady load
Switch-on delay: 10 ps typ.
Switch-off delay: 50 ps typ. (100 us max.), (ohmic load 5...500 mA), longer for
inductive load because of protective diode.
*) If the state of a combined output is to be read off, voltage U, must be at least 17 VDC,
as the state and the LED are displayed via the input.
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PCD3.B100

General technical data on inputs and outputs

Resistance to interference: 4 kV under direct coupling

acc. to IEC 801-4 2 kV under capacitive coupling (whole trunk group)

Internal current consumption: 1...25mA

(from +5 V bus) typically 15 mA

Internal current consumption: 0 mA

(from V+ bus)

External current consumption: Load current

Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

LEDs and connection terminals n

LED 0...7 Terminal O

Terminal

[@ I :} f 0 EO w)
I:E | ° ] B 1 E1 g
2 | ) Description | i E% 8
3 | o) Label 1 | 5 |ems o7
T4 |e) 0 | ;7 |~ 53
s ) o | ¢ 82
[15) I : } [ Address N M
7 | o) Label

Terminal 9

The module contains 8 LEDs:

° 2 LEDs are directly triggered by the pure inputs.

° 2 LEDs are directly triggered by the pure outputs.

° 4 LEDs are triggered by the inputs of the combined inputs/outputs and
therefore always indicate voltage status at the I/O terminal.

If the combined I/Os are used as outputs, the following should be noted:
The LEDs of combined outputs E/A2...E/A5 only light up when the output
is high and a supply voltage of 24 V is connected to U__.

Mixing the combined inputs/outputs

n If combined I/Os are used as inputs in source operation, i.e. with sending devices
which either apply +24 V to the input or are open, the low status of an open input
can be overwritten as high if the corresponding output at the same address is set
in error. However, if the input is shifted to 0 V with a changeover contact and the
corresponding output is set in error, the MOS-FET can be destroyed, as it is not short
circuit protected. For this reason, only positive-switching contacts should be used.
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Input/output circuits and terminal designation

PCD3.B100

Cl 1 dw
N . -
TD{ I::l /l < A6
1 < &
—
SEI <] s
- A S - &
T [ L7
SEI -1 < 3
— ;|| T E4 a
I 0 - O
SE' <|| a3
D {'l ] E3
I 0 T
SE}—Q < A2
D ¢ G E2
I 0 o
1 I T E1
1 0 -
_‘ G E0
L] T~ L
D[O[O[O[O[O[B[O[0]O 1 |
— | 4+ | A7 | A6 |E/As|E/A4E/AZ|E/A2] E1 | EO
Fuse ﬁ | | | | I/0 Bus
2avoe | | T T T T
=
The example shows 1/02 and I/03 used as inputs and
I/04 and 1/05 used as outputs
The following applies for the inputs:
Switch closed (input positive): Signal state = “1” = LED on
Switch open: Signal state = “0” = LED off
Fuse: It is recommended that each module should be separately protected

with a fast-blow 3.15 A fuse.

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.
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Analogue input modules

6.8 Analogue input modules
PCD3.W200 8 analogue inputs 10 bit, 0...10V
PCD3.W210 8 analogue inputs 10 bit, 0...20mA
PCD3.W220 8 analogue inputs 10 bit, Pt/Ni1000
PCD3.W300 8 analogue inputs 12 bit, 0...10V
PCD3.W310 8 analogue inputs 12 bit, 0...20mA
PCD3.W340 8 analogue inputs 12 bit, 0...10V, 0...20mA, Pt/Ni1000 *)
PCD3.W350 8 analogue inputs 12 bit, Pt/Ni 100
PCD3.W360 8 analogue inputs 12 bit, resolution < 0.1 °C, Pt1000

*) jumper selectable

PCD® and the external +24?V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when the Saia
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PCD3.W2x0

6.8.1 PCD3.W2x0, analogue inputs, 8 channels, 10 bit resolution

Application

With its short conversion time of <50 us, this module is universally suitable for

recording analogue signals. The only limitations are with weak signals, as with Pt100

resistive temperature sensors, or with thermocouples.

Module overview

PCD3.W200
PCD3.W210
PCD3.W220
PCD3.W220Z03
PCD3.W220212

8 channels for signals 0...0.10 V

8 channels for signals 0...20 mA

8 channels for resistive temperature sensors Pt/Ni1000
8 channels for NTC10 temperature sensors

4 channels for signals 0...10 V

4 channels for resistive temperature sensors Pt/Ni1000

Technical data

Signal ranges:

see module overview

Galvanic separation:

no

Resolution (digital representation):

10 bits (0...1023)

Measuring principle:

non-differential, single-ended

Input resistance:

0...10 V:200 kQ / 0.15%

(under same conditions):

0...20 mA: 125Q/0,1%
Pt/Ni1000: 75kQ/01%
NTC10: 10kQ/0,1%

Maximum measurement current for 1.5mA

resistance measurement with W220:

Accuracy (of measured value): + 3 LSB

Repeating accuracy within 1 LSB

Temperature error:

+0.3% (£ 3 LSB), (over temperature range from

0°...+55°C)
Conversion time A/D: <50 us
Overvoltage protection: W200/220: + 50 VDC
Overcurrent protection: W210: +40 mA

Burst protection:
(IEC1000-4-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Time constant of input filter:

W200: typically 5 ms
W210: typically 1 ms
W220 : typically 10 ms

Internal current consumption:
(from +5 V bus)

8 mA (W200/210/220)

Internal current consumption:
(from V+ bus)

5 mA (W200/210)
16 mA (W220)

External current consumption:

0 mA

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),

both for wires up to 2.5 mm?

Input signals with incorrect polarity significantly distort the measurements on the other channels.
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LEDs and connection terminals

. \Y.Vi 0 EO0 g
Terminal v 1| &
2 E2
3 E3
/ 4 E4 2
5 E5 g -
6 E6 N o
LED 0...7 Terminal O 0 7 | & £
8 o3
0 [:]- 25
| o)
(10 o)
[ | o) wlel= vt
1 E1
2 | ) Description = <
13 | o) Label 2 | il o8&
4 |e) 1|1 ]® 2%
8 8 é_
5 1) 0 |° |- 45
| ) =
5 | o 1 Address
w
1/ o) Label wle | v
2 E2 o
. 3 E3 8
Terminal 9 4 | E4 T
5 E5 g %
2 || 2%
o] 4
Digital/analogue values
Input signals and type Digital values
PCD3.W200 PCD3.W210 PCD3.W220 Classic xx7 Simatic
+10.0V + 20 mA Calculate the 1023 1023 27648
+50V +10 mA appropriate 512 512 13842
values with the
+4 mA formulae at 205 205 5530
ov 0 mA the end of this |0 0 0
-100V —20 mA section 0 0 0

Connection concept PCD3.W200

Power PCD

|PGND|

PCD2/3.W200

E7 | E6 | ES | E4 | E3 | E2

‘ 918

654312

max. 25 cm
min. 2.5 mm?

Earthing bar

Signal
source
0...10V

Signal
source

0...10V

Signal
source
0...10V

Signal
source
0...10V

Shield

Shield

Shield

Shield

PCD3.W2x0
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Connection concept for two-wire transducers

Input-
filter

|
|
o
|
Tempera- |
ture E2<,f
hll I 4...20 mA* |
24VDC I _I E1 |
T Speed T
|
0...20 mA E0J|*
N
GND
| PCD3.W210

*4...20 mA via userprogram

PCD3.W2x0

Two-wire transducers (0...20 mA and 4...20 mA transmitters) need a 24 VDC supply

in the measuring trunk.

Connection concept PCD3.W220 Pt1000 / Ni1000
Connection concept PCD3.W220Z202 NTC10

Power PCD PCD2/3.W220 Pt/Ni 1000

E4

E3

E2

E1

E0

- E7 | E6 | ES
[PGND)| 91817 ¢ 5

4

3

2

1

A

max. 25 cm
min. 2.5 mm?

Resistance
of
measurement

Shield

Resistance
of
measurement

Shield

Resistance
of
measurement

Shield

Resistance
of
measurement

Earthing bar
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Connection concept PCD3.W220Z12
4x0..10 V and 4 x Pt1000 / Ni1000

Power PCD

|PGND|

PCD2/3.W220Z12

E7

Eé

E5

E3

E2

E1

EO0

6

5

A

max. 25 cm
min. 2.5 mm?

Earthing bar

Resistance
of
measurement

Resistance
Resistance of
of measurement
measurement

Resistance
of
measurement

Signal
source
0...10V
|

Signal
source
0...10V
— — — — ) e e

Signal
source
0..10V

NI

Signal
source
0...10V

Shield

Shield

Shield

Shield

Shield

Shield

Shield

Shield

PCD3.W2x0
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Block diagram

PCD3.W2x0

VAN

)]
'_
> E0 ™™ \, BUSY (addr. 15)
L Ero—> W
Z - DATA OUT - DATA
w B2 = % > -
% E3 o> L - 10 bits serial
O o> 5 !
9 E5 o> o 2 MUX
3= = o 2 READ 8
< E7 o | D g 2
_ ol ! = WRITE 8
7K5
GND T 1 AID act. (addr. 15) ADDR O
P Clock
. Voltage Ref.
! Source Voltage Channel address 0.. 7

; 10.000V | 2.500V

Lo

..W220 only

Programming

TCS Support site www.sbc-support.com.

network configurator).

watchdog in conjunction with PCD3 components.

BV <
GND =<

-~

+24V \/

Programming examples for the PCD3.W2x0 can be found in a separate manual and on the

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct use of the

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19

6-62


http://www.sbc-support.com

Saia-Burgess Controls AG I/O modules PCD3
PCD3.W2x0

Temperature measurement with Pt1000

In the temperature range — 50° to + 200°C, the following formulae can be used for
working to an accuracy of £ 1 % (+ 1.5°C).
Repeating accuracy is significantly higher.

DV
T[°Cl= -261.8
2.08 - (0.509 + 107« DV)

T=temperature in °C DV=digital value (0...1023)
Example 1: digital value DV=562
temperature T in °C ?
562 °
T[°Cl= -261,8 =51.5°C

2.08 - (0.509 « 1072« 562)

2.08 + (261.8 + T)
1+(0.509 « 1073 « (261.8 + T))

DV=digital value (0...1023) T=temperature in °C

Example 2: preset temperature T=-10°C
corresponding digital value DV ?

2.08 + (261.8 -10)
DV = =464
1+(0.509 « 1072+ (261.8 - 10))

Resistance measurement up to 2.5 kQ

Special temperature sensors or any other resistances up to 2.5 kQ can be connected
to the PCD3.W220. The digital value can be calculated as follows:

4092 *R
(7500 + R)

where 0 £ DV £ 1023 and R = the resistance to be measured in Q.
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6.8.2 PCD3.W3x0, analogue inputs, 8 channels, 12 bit resolution
Application

High-speed input module for general use with 8 channels, each with 12 bit resolution.
Different variants for voltage 0...10V, current 0...20 mA and the use of different
resistance thermometers are available.

Module overview resolution *)

PCD3.W300: Voltage 0..0.10V 2,442 mV
PCD3.W310: Current 0...0.20 mA 4,884 LA
PCD3.W340: General purpose module

0...10V 2,442 mV

0...20 mA 4,884 A

Pt/Ni1000 (default)

Pt1000: -50...+400°C 0.14...0.24°C

Ni1000: -50...+200°C 09...0.12°C
PCD3.W350: Temperature sensor

Pt/Ni 100

Pt100: -50...+600°C 0.14...0.20°C

Ni100: -50...+250°C 0.06...0.12°C
PCD3.W360: Temperature sensor

Pt1000 -50...+150°C 0.07...0.09°C (resolution <0.1°C)
Method of linearization for temperature inputs: by software

*) Resolution = value of least significant bit(LSB)

Technical data

Input ranges:

see module overview

Galvanic separation:

no

Resolution (digital representation):

12 bits (0...4095)

Measuring principle:

non-differential, single-ended

Input resistance: W300: 20kQ/0.15%
W310: 125Q/0.1%
W340: U: 200 kQ/I: 125Q

W350: not relevant
W360: not relevant
Maximum measurement current for 1.5 mA

temperature probes:

Accuracy at 25°C W300, 310: 1+ 0.5%
W340, 350, 360: * 0.3%

Repeat accuracy: + 0.05%

Temperature error (0...+55°C) 1+ 0.2%

Conversion time A/D: <10 us

Overvoltage protection: W340: + 50 VDC (permanent)

W300 *): + 50 VDC (permanent)
Overcurrent protection: W340: + 40 mA (permanent)
W310 *): + 40 mA (permanent)
EMC protection: yes
Time constant of input filter: W300: typically 10.5 ms

W310: typically 12.4 ms

W340 V: typically 7.8 ms
C: typically 24.2 ms
T typically 24.2 ms

W350: typically 16.9 ms

W360: typically 16.9 ms
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PCD3.W3x0
Internal current consumption: <8 mA for all module types
(from +5 V bus)
Internal current consumption: W300,310 < 5mA
(from V+ bus) W340, 360 <20mA
W350 <30 mA
External current consumption: 0 mA
Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?
*) No negative input voltage should be applied on these modules.

LEDs and connection terminals

_ W o e vt
Terminal 1B 0§
i le B i
by =3
3|8 o o8
6 6 | E6 e ow
7 E7 S S
0 8 com =] 83
9 - - o £
o o o
W [1] EO 3
1 E1 —~—~
2 | E2 o0
3 | E3 §§ S
4 E4 -
“AHEE T
. 6 | Es BB &
LED 0...7 Terminal O 57 |e =2 25
8 |com ee 23
o 1) e x
[}
0
) K v
2 | +) Wi e v
2 inti 2 E2 3
| ) Descripion L | 3 |8 g
3 ° abe 3 4 | E4 s < 3
= AH=R I
4 |'] 4 |7 |& Eose 5%
8 com nc)
15 HI 0| " E
° —
(16 |.] Address
5 1) evel wl:le 5
2 E2
. 3 E3 <
Terminal 9 4 | E4 E
5 E5 ‘O_‘\I‘
6 E6
1 7 E7 2;
0| |™
Qo o
W[ | v
1 E1
2 E2
3 E3
4 E4 3
5 E5 8‘_
6 E6
o 7 E7 2?9
™ 3
0|, [ g8
Q. o
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PCD3.W3x0

Digital/analogue values
Input signals and type Digital values
PCD3.W300/W340 |PCD3.W310/W340 |PCD3.W340/50/60 |Classic |xx7 Simatic
+10.0V + 20 mA Calculate the 4095 4095 27684
+50V +10 mA appropriate values  [2047 2047 13842

with the formulae
oV 0 mA at the end of this 0 0 0

section

Layout (housing open, for instructions, see section 6.1.5)

Bus connector

7] Vi Position 'T:  Pt/Ni 1000

C n

Position 'V/4": (0 .. +2.5V)
vi4
T T T T T Jumper for working v
Vi4 Vi4 Via Vi4 Via 1 Mode selection c
v v v v v (PCD3.W340 only)
C Cc (03 C (03
E6

E7 E5 E4 E3 E2 E1 EO T

Position 'V': 0 .. +10V

o<§—|
[Camms o] [c o mmm o]

Position'C":  0..20 mA

<
O<J\>
=55 5]

Jumper positions for selecting working mode
PCD3.W340 only; on the other module types the working modes are fixed

All inputs set for temperature (position T) must be wired. All unused inputs (with the W340)
must be adjusted to current range ‘C’ or voltage range ‘V'.

f Changing the jumpers
w On this circuit board there are components that are sensitive to electrostatic discharges. For
further information, refer to Appendix , "lcons"
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Connection concept for voltage and current inputs

The voltage and current input signals are connected directly to the 10-pole terminal
block (EO...E7). To minimize the amount of interference coupled into the module
via the transmission lines, connection should be made according to the principle
explained below.

The following connection diagram shows a typical wiring layout for:
) voltage inputs with the PCD3.W300 and ...W340 modules or
° current inputs with the PCD3.W310 and ...W340 modules

w
o

E4 |E3|E2|E1|EO

max. 20cm

Earthing bar

e N

e

Q)
Q)
Q-

o

*) potential free

tion (“~" and “COM” terminals). To obtain optimum measurement results, any connection

e The reference potentials of signal sources should be wired to a common GND connec-
to an earthing bar should be avoided.

e If screened cables are used, screening should be continued to an external earthing bar.
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Connection concept for temperature sensors

PCD3.W3x0

The input signals for the temperature sensors are connected directly to the 10-pole

terminal block (10 ... 17).

The following connection diagram shows a typical layout for temperature sensors with
the PCD3.W340, ...W350 and ...\W360 modules.

max. 20 cm

L P N

8l7]6 413]2]1]0
com|E7 |E6 |E5 |E4 |E3 |E2 |E1 |EO
}
=
] |-
Earthing bar
/)
~/

IR

which should not have any external earth or GND connection

e N /—\F/ T

N

*) potential free

n e The reference potential for temperature measurements is the “COM” terminal,

e If screened cables are used, screening should be continued to an external earth-

ing bar

e Unused temperature inputs are to be connected to the "COM"

Mixed operation

918

— | COM

E7

E6

ES

E4

E3

E2

E1

EO

l_i

Distributor
‘V'and ‘C’

Distributor

Temp.
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PCD3.W3x0
Connection concept for two-wire transducers
|
|
v Input-
. filter
Gas- |
<p:>: pressio EZ+ |
o 0..20mA[ ] |
24VDC T E1 |
=T Tempera- T B
ture |
Eo|
4...20 mA* | —
| 7 o
GND
| PCD3.W310/340

*4...20 mA via userprogram

Two-wire transducers need a 24 VDC-supply in the measuring trunk.
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Block diagram

EO —» > A
S - oo
E2—» = T Data /IOWRITE
E3—» 22 |[—» X —>
= E 2 ® ¢-'0DOUT
E4 —> = G > = S IMS0 a
E5—» o > o I0A0 m
E6 —» £ o I0AT !
E7 > D - I0A2 8
\ : I0A3 a
GND Rsource
- 1]

Voltage |Ref. GND —|
Source Voltage
10.000V | 2.500V

W340, W350, W360 0n|3>

Programming

Programming examples for the PCD3.W3x0 can be found in a separate manual and on the

X)
,bé’\ TCS Support site www.sbc-support.com.
o

network configurator).

. xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
A
+

this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct

n Watchdog: this module can interact with the watchdog, if it is used on base address 240. In
use of the watchdog in conjunction with PCD3 components.
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PCD3.W3x0

Formulae for temperature measurement
For Ni1000 (PCD3.W340)
Validity: Temperature range - 50...+ 210°C
Computational error: +0.5°C

- 260DV _ e 106« . 2
T=-188.5+ o616 4.676 - 10° » (DV - 2784)
For Pt1000 (PCD3.W340)
Validity: Temperature range - 50...+ 400°C
Computational error: +1.5°C
T=-366.5+ 229DV | 18291.10%. (DV - 2821)? n

2474

Resistance measurement up to 2.5 kQ (PCD3.W340)

Special temperature sensors or any other resistances up to 2.5 kQ can be connected
to the PCD3.W340. The digital value can be calculated as follows:

16380 * R
(7500 + R)

where 0 < DV <4095 and R = the resistance to be measured in Q.

For Ni 100 (PCD3.W350)

Validity: Temperature range - 50...+ 250°C
Computational error: 1+ 1.65°C

- 300-DV .10 . 2

=-28.7 + =20 -7.204+10°+ (DV - 1850)

For Pt100 (PCD3.W350)

Validity: Temperature range - 50...+ 600°C
Computational error: +1°C

_ 650 * DV 406 )
T=-99.9 + 3910 +6.625+10° « (DV - 2114)

For Pt1000 (PCD3.W360)

Validity: Temperature range - 50...+ 150°C
Computational error: + 0.25°C

- 200DV <10« (DV - 2
T=-178.1+ 2509 +3.873+10™ « (DV - 2786)

T =temperature
DV = digital value
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Analogue input modules, electrically isolated from the 1/0 Bus

6.9 Analogue input modules, electrically isolated from the 1/0 Bus
PCD3.W305 7 electrically isolated analogue inputs 12 bit, 0...10 V
PCD3.W315 7 electrically isolated analogue inputs 12 bit, 0...20 mA
PCD3.W325 7 electrically isolated analogue inputs 12 bit, -10 V...+10 V

n Galvanic separation of inputs to Saia PCD®, channels themselves not separated

PCD® and the external +24?V are disconnected from the power supply.

n I/O modules and I/O terminal blocks may only be plugged in and removed when the Saia
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6.9.1 PCD3.W3x5, analogue inputs electrically isolated from the 1/O Bus,
7 channels, 12 Bit resolution

Application

High-speed input modules for general use with 7 channels, each with 12 bit
resolution. Different variants for voltage 0..10V, -10 V...+10 V and current 0..20 mA
are available. Electrically isolated from the CPU.

Module overview resolution *)
PCD3.W305: Voltage 0...10 V 2.5 mV
PCD3.W315: Current 0...20 mA 5 uA
PCD3.W325: Voltage -10...+10 V 5mV
*) Resolution = value of least significant bit(LSB) n
Technical data
Input ranges: see module overview
Galvanic separation: 500 V, electrical isolation of outputs to Saia PCD®,
channels themselves not separated
Resolution (digital representation): 12 bits (0...4095)
Measuring principle: non-differential, single-ended
Input resistance: W305: 13.5kQ/0.1%
W315: 120 Q/0.1%
W325: 13.7kQ/0.1%
Accuracy at 25°C +0.15%
Repeat accuracy: + 0.05%
Temperature error (0...+55°C) +0.25%
Conversion time A/D: <2ms
Overvoltage protection: W305: + 40 VDC (permanent)
W325: + 40 VDC (permanent)
Overcurrent protection: W315: + 35 mA (permanent)
EMC protection: yes
Time constant of input filter: typically 2.4 ms
Internal current consumption: <60 mA
(from +5 V bus)
Internal current consumption: 0 mA
(from V+ bus)
External current consumption: 0 mA
Terminals: Pluggable 14-pole spring terminal block (4 405 4998 0), for &
up to 1.5 mm?,
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Connections

PCD3.W3x5

w
W N v
— 2 E1
// e |
5 GND @
-
Terminals 3 Z E}D 0 E%
0 || 25 ¢
" GND a Q-g
o 5 | &%, oE
ermina /
w\
™ | Ii W[5 Y
2
I g 3
hd 5 GND <®
° . e
[[2) | .i Description- 3 : E;Em 05§
3 |. label 1 s |om Ba?
DE I . 1 :? me 8' % §
= i 5 | |8 ik
. pr—
[1§) I -i Address-
i label W [ ]8 Y
I N .
| . 4 E2 Qo
Terminal 13 R <5
3 7 GND 0l
8 | E4 8 ; ]
2 o |5 2
" GND a Q.(_g
5 S 0%
Digital/analogue values
Input signals and type Digital values
PCD3.W305 PCD3.W315 PCD3.W325 Classic xx7 Simatic
+10.0V + 20 mA +10 V 4095 4095 27684
+50V + 10 mA oV 2047 2047 13842
oV 0 mA -10V 0 0 0

Connection concept for voltage and current inputs

The voltage and current input signals are connected directly to the 14-pole terminal
block (10...16 and COM). To minimize the amount of interference coupled into the
module via the transmission lines, connection should be made according to the
principle explained below.
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The diagram shows a typical wiring layout for:
Voltage inputs for the PCD3.W305 and PCD3.W325 modules, or
current inputs for the PCD3.W315 module
If shielded cables are used, the shield should be continued to an external

Q)
Q-
Q)

PCD3.W3x5

earthing bar.
13[12[11]10] 9| 8| 7 5/14]3]2]1]o0
coM| EB |com| E5|com| E4|com| E3 |com| E2 |com| E1|com| EQ
A
£
O
&
%
£
| [ | —
Earthing bar
/Ki
/Ki /
E/G /
Block diagram
1
I
EO < > P » Galvgic P » pController
e > > < separpted <
> > < serialy <
—
E2 > » 2 Interfgce
' [ '
(I )| 9 Q !
E3 Y = ) & |0 C ¥
COM = = <
E4 » S5 > S vee '
» 2 > S :
s [— = > | povoc |
6 > > Corjverter IO - Bus
Ll L I
J: |
COM c 1 2444441
S
Reference- Ty +5V GND
Voltage 2.5V s
ol
o \ A
c
gt | PCD-Bus
8 1
|
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PCD3.W3x5

Programming

O For programming the modules PCD3.W3x5, an FBox is available.
2
o

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
.\._\'.\ network configurator).

Watchdog: This module can be used on all base addresses;
there is no interaction with the watchdog on the CPUs.

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 6-76



Saia-Burgess Controls AG

/0 modules PCD3

Analogue output modules

6.10 Analogue output modules

PCD3.W400

4 analogue outputs 8 bit, 0...10 V

PCD3.W410 4 analogue outputs 8 bit, 0...10V, 0...20 mA, 4...20 mA *)
PCD3.W600 4 analogue outputs 12 bit, 0...10 V
PCD3.W610 4 analogue outputs 12 bit, 0...10 V, 0...20 mA, 4...20 mA *)

*) jumper selectable

I/O modules and I/O terminal blocks may only be plugged in and removed when the Saia

n PCD® and the external +24?V are disconnected from the power supply.
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PCD3.W4x0

6.10.1 PCD3.W4x0, analogue outputs, 4 channels, 8 bit resolution

Application

High-speed output module with 4 output channels of 8 bits each. Different output
signals can be chosen with the aid of jumpers. Suitable for processes in which a

large number of actuators have to be controlled, such as in the chemical industry and

building automation.

Module overview

PCD3.W400: Single signal module with 4 output channels of 8 bits each. 0...10 V

PCD3.W410: General purpose module with 4 output channels of 8 bits each. Signals
can be selected from 0...10 V, 0...20 mA or 4...20 mA.

Technical data

Number of output channels:

4, short circuit protected

Signal ranges:

W400 0...10V

W410  0...10 V¥) selectable
0...20 mA with
4...20 mA jumpers

*) Factory setting

Resolution (digital representation):

8 bits (0..0.255)

Conversion time D/A:

<5us

Load impedance:

for0...10 V: >3 kQ
for 0...20 mA: 0...500 Q
for 4...20 mA: 0...500 Q

Accuracy (of output value):

for0...10 V: 1% +50 mV
for 0...20 mA: 1% +0.2mA
for4...20 mA: 1% +0.2mA

Residual ripple:

for 0...10 V: <15 mV pp
for 0...20 mA: <50 pA pp
for 4...20 mA: < 50 pA pp

Temperature error:

typ. -.2% (across temperature range 0...+55 °C)

Burst protection:
(IEC 801-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Internal current consumption: 1 mA

(from +5 V bus)

Internal current consumption: 30 mA

(from V+ bus)

External current consumption: max. 0.1 A (type PCD3.W410 only, for

current outputs)

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?
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PCD3.W4x0
LEDs and connection terminals
4 w\
Terminal W (1) ]A_o|:| .. o b
2 |)A1— 210 8
LED0..7 Terminal 0 f 3 ]A—2 _E §
1[0 o 2% 5
5 - .5 oF
o |*) 1|5 O 25
o | 0 | & | anc 526 83
Y - '
~N o
2 | o) Description N ° A
3 | o) Label
0 |e) o)
3 I o} w (1) ]A:o v
® —
[15) | Address T
° ] 3 >
[E | .] Label 4 ]A2 =)
5 - o !
[~ N=)
0 6 A3 < 2
Terminal 9 ; ) E 3
0 9 * 2avDC Q3
LED Output - 2
0 00 ~
1 01
2 02
3 03
Analogue/digital values and jumper positions
Jumper “V/C” \Y C C
Jumper “0/4” 0 0 4
Signal range 0...10V 0...20mA | 4...20 mA
Digital values
Classic xx7 Simatic
255 255 27648 100V 20 mA 20 mA
128 128 13842 5.0 V¥) 10 mA*) 12 mA*)
0 0 0 0 0 4 mA

*) The exact values are 1/255 higher
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PCD3.W4x0
Layout (housing open, for instructions, see section 6.1.5)
Offset jumper J1 (PCD3.W410 only)
i o Position “0”: 0... 10 V or 0... 20 mA
o3l Position “4”:2... 10V or4... 20 mA
Jumper J2 for current/voltage
(PCD3.W410 only)
BBBB v Position “V”: Voltage output
3210 C Position “C”: Current output n
Factory settings (PCD3.W410):
° Position “V”:  Voltage output
° Position “0”: range 0...10 V:

Changing the jumpers
On this circuit board there are components that are sensitive to electrostatic discharges. For
further information, refer to Appendix, "lcons"

Connection for 0...10 V

|
A _‘ +| 42)
5 U m

I_ R >3 kQ

D

Connection for 0...20 mA or 4...20 mA
(selectable with jumpers on type PCD3.W410)

D +
VOLTAGE L + 24 VDC
A CONTROLLED
CURRENT K‘ 4 (A2 An external 24 VDC sup-
+) 4 (A2) ply is required for current

| Hj outputs.
-15
1 R=0.5000
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PCD3.W4x0
Block diagram
N 5
DATA - 0 A
‘ID A
WRITE > D
E A v
o - D JUMPER J2
@ | Abor | 9 3 A y
> A VOLTAGE v
8 CONTROLLED
a CURRENT > . . . .|l
> Reference SOURCE
Voltage C
- 3
ﬁmmmm
5|43

ﬁ 9|8 |7|s 2 11]o n
v — |+ |- |A3[— |A2] — |[A1]|—|AO

Programming

Programming examples for the PCD3.W4x0 can be found in a separate manual and on the
TCS Support site www.sbc-support.com.

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
network configurator).

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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6.10.2 PCD3.W6x0, analogue outputs, 4 channels, 12 bit resolution

Application

High-speed output module for general use with 4 channels, each with 12 bit resolu-
tion. Different variants for voltage 0...10V, -10...+10V and current 0...20 mA are
available.

Module overview

PCD3.W600: Unipolar voltage outputs 0...10V
PCD3.W610: Bipolar voltage outputs -10V...+10 V,
switchable to unipolar voltage 0...10 V/ current 0...20 mA
Technical data Resolution n
Number of output channels: 4, short circuit protected
Signal range: W600: 0...+10V 2.442 mV
W610: -10V...+10V 4.884 mV selectable
0..+10V 2.442.mV with
0...20 mA 4.884 uA jumper
Galvanic separation: no
Resolution (digital representation): 12 bits (0...4095)
Conversion time D/A: typ. 10 us
Load impedance Voltage: >3 kQ
Current: <500 Q
Accuracy at 25°C (of output value) Voltage: +0.5%
Current: +0.8 % *)
Temperature error: Voltage: + 0.1 % (over temperature range
Current: +0.2 % 0...+55 °C)
Internal current consumption: W600: max. 4 mA
(from +5 V bus) W610: max. 110 mA
Internal current consumption: W600: max. 20 mA
(from V+ bus) W610: 0 mA
External current consumption: max. 100 mA (type PCD3.W610 only, for current outputs)
Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

*) Note on current outputs:

Since for some applications it is important to be able to reach the outside limit values of the
range (0 mA, 20 mA), current outputs have been laid out according to the following charac-
teristic line:

During start-up, a voltage of 5 V is sent to all outputs of the W600 module. The start-up
phase lasts 40 ms, then 0 V is sent to the outputs.
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Y \

20.1 mA S
20 mA - |
19.94mA |

Tolerance +/- 0.5% typ.

Tolerance +/- 0.8% max.

0.06 mA
OmA" » DV n

0 20 4075 4095

LEDs and connection terminals

4 w\
Terminal w (1) ]A_o|:| o b
n
LED 0..7 Terminal 0 A I > §
o) 6 | |¥ = 2 o3
0 6 |[A3 v 50
9 | o) 1 | ;PO < 25
i) 2l 2 5
| o) 0 8 Y2avbc €58 : as
9 - ) ]
2 | ) Description L s o3 g3
3 | o) Label
4 |eo) .
w
5 1] o Jpa0 Y
m 1o Wil
| .] Address 2 ]A1
3 - >
17 lo) Label s 3
s |- So
Terminal 9 0 s A3 S 2
8 edi=
LED Output 0 o | ~2avoc Q3
0 00 L o<
1 01
2 02
3 03
Digital/analogue values
Digital values Output signals
Classic xx7 Simatic
4095 4095 27648 +20.1 mA
4075 4075 27513 +20 mA
2048 2048 13842 +10 mA
20 20 135 0 mA
0 0 0 0 mA
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Layout (housing open, for instructions, see section 6.1.5)

Bus connector

Jumper ‘reset select’ (W610 only)

/D\_\‘\ Jumper ‘unipolar/bipolar’ (W610 only)

Vv
QQ C — Jumper ‘voltage/current’ (W610 only) n

Changing the jumpers
On this circuit board there are components that are sensitive to electrostatic discharges. For
further information, refer to Appendix , "lcons"

Range selection(PCD3.W610)
Jumpers, factory settings: 00...03: “v7 (voltage)
U/B: “B” (bipolar)

Reset select: “mid“ (reset to mid-scale,
i.e. OV in bipolar mode)

Ranges depending on application:

Per module: U/B: Unipolar or Bipolar operation
Reset select: Reset to low- or mid-
scale Rec. setting: Unipolar —low-scale

Bipolar — mid-scale

Per channel: “V7 Voltage output:
0..#410Vor-10V...+10V
“C”.  Current output: 0...20 mA

Current outputs have been laid out for unipolar mode. Bipolar mode is possible, but for the
negative half of this operation the output is 0 mA.
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PCD3.W6x0
Connection concept
Connection for 0..0.10 V or -10 V...+10 V: (selectable on the PCD3.W610)
D |
A _‘ +| 4 (A2)
_ls Y E]
I_ R >3 kQ
Connection for 0...20 mA: (PCD3.W610 only) n
D +

VOLTAGE

A CONTROLLED +24VDC
CURRENT
SOURCE n 4 (A2)

»—I _ R =0.. 5000

An external 24 VDC supply is required for current outputs.

Block diagram

A0 «—— A
- < B U1 NI00UIT
Al €— e U2 Data IODIN
_ = % us < /IOWRITE
29 U4 I0DOUT
A2 — g g @ I/MSO
-_—— © m I0A0 é
A3 ¢— o I0A1 a
COM =
-] D 10A2 8
I0A3
U oxt —WiFilter —T
+15V +5V
Unipolar/ 15y | DC/DC
Ref. . | Bipolar GND
GND voltage switch -5V
j/ 2.500V
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Programming
O Programming examples for the PCD3.W6x0 can be found on the
\,beg TCS Support site www.sbc-support.com.
@)

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
.\._\'.\ network configurator).

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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Analogue output modules, electrically isolated from the I/O Bus

6.11 Analogue output modules, electrically isolated from the 1/0 Bus

PCD3.W605 6 electrically isolated analogue outputs 10 bit, 0...10 V
PCD3.W615 4 electrically isolated analogue outputs 10 bit, 0...20 mA
PCD3.W625 6 electrically isolated analogue outputs 10 bit, -10 V...+10 V

n Galvanic separation of outputs to Saia PCD®, channels themselves not separated

I/O modules and I/O terminal blocks may only be plugged in and removed when the Saia
PCD® and the external +24?V are disconnected from the power supply.
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6.11.1

6(4) channels, 10 Bit resolution

Application

PCD3.W6x5

PCD3.W6x5, analogue outputs electrically isolated from the I/O Bus,

High-speed output module for general use, electrically isolated, 6 (4) channels, each
with 10 bit resolution. Different variants for voltage 0..10V, -10 V...+10 V and current

0..20 mA are available.

Module overview Channels Resolution
PCD3.W605: Voltage 0...10 V 6 (A0...A5) 10 mV
PCD3.W615: Current 0....20 mA 4 (A0...A3) 20 pA
PCD3.W625: Voltage -10...+10 V 6 (A0...A5) 20 mV

Technical data

Output ranges:

see module overview

Galvanic separation:

500 V, electrical isolation of outputs to Saia PCD®,
channels themselves not separated

Resolution (digital representation):

10 bits (0...1023)

Load resistance: W605: >3 kQ
W615: <500 Q*
W625: >3 kQ

Accuracy at 25°C W605: £ 0.4%
W615: +0.7%
W625: + 0.4%

Temperature error (0...+55°C)

+ 0.25%, 100 ppm/K or 0.01%/K

Short circuit protection:

yes (permanent)

EMC protection:

acc. to standards ENV 50141, EN 55022,
EN 61000-4-2, EN 61000-4-4, EN 61000-4-5

(from V+ bus)

Time constant of output filter: W605: typ. 1 ms
W615: typ. 0.3 ms
W615: typ. 1 ms
Internal current consumption: W605: 110 mA (typ. 80 mA)
(from +5 V bus) W615: 55 mA (typ. 45 mA)
W625: 110 mA (typ. 80 mA)
Internal current consumption: 0 mA

External current consumption:

max. 90 mA, smoothed (W615 only)
Voltage range:  RL<20 mA +10...20V
*e.g. RL=500 Q — Ue =20...30 V
RL=0 Q — Ue=10...20 V

Terminals:

Pluggable 14-pole spring terminal block (4 405 4998 0),
for @ up to 1.5 mm?,
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Connections

J

(w [ e Y
Terminals :pY
\-\~ i )42 > E
. |- L8
Terminal 0 0 s 1% 894
0 |yas =52
1 - ©wEs
| 5 12 8 32
l L 13 5o g )
M W [ * ™/
| ° 2 A1
I i : a <3
. Description- s (12 o &
— pht L — <
IO label 6 ;T o &
4 |° 1 5 09
. B
s |- " 5ES
| . 5 E * 24vDc 8 g g
w1 \ J
= | i el
KD abe f 0 A0 w)
17 v
} W AL s
4 A2 e
. | R 1 ®
Terminal 13 6 s % <> g
- o
; ] A4 g \ ﬁ
2 131 ]A_s ; ‘g g
1 - ® S
5 12 S32%
13 oo
|\ J
Digital/analogue values
Output signals and type Digital values
PCD3.W605 PCD3.W615 PCD3.W625 Classic Xx7 Simatic
+10.0V + 20 mA +10V 1023 1023 27684
+50V + 10 mA oV 512 512 13842
+4 mA 205 205 5530
oV 0 mA -10V 0 0 0

Notes on the output range

Balancing the offset and the amplification is done for the PCD2.W6x5 digitally by the
MC. As there is no potentiometer, the output range has been slightly enlarged to cover
maximum values even in the worst case.

Typical output range (without component tolerances):

W605: -0.26 V...+ 10.36 V (instead of 0...+ 10 V)
W615:; 0 mA ...21.4 mA (instead of 0...20 mA)
W625: -10.62V ... 10.36 V (instead of - 10...+10 V)

This range is broken down on a 10 bit scale (1024 steps), as before. The result is the
following LSB resolution:

W605: 1LSB=10.38 uv
W615: 1LSB =217 pA
W625: 1LSB =20.75 yv
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With this balance the nominal range (0...10 V) is now scaled 0...1023, making it pos-
sible for the output value not to change on an increase of 1 LSB.

In the FBs the output values are not limited to 0...1023, so the whole range of the
module can be used.

For voltages > 10 V or currents > 20 mA, values >1023 may be output, and for volt-
ages<0Vor

<-10V, negative values may be output. (With the W615 it is not possible to output
negative currents).

This extended range does depend on the tolerances of the components, and cannot
be guaranteed.

Connection concept for voltage and current inputs n

The voltage and current output signals are connected directly to the 14-pole terminal
block (A0 ... A5 /A3 and -).

The following connection diagram shows a typical wiring layout for:
° voltage outputs with the PCD3.W605 and .W625 modules or
° current outputs for the PCD3.W615 module

Connection for 0...10 V (W605) or -10 V...+10 V (W625):

D |
A _‘ +] 4 (A2)
_ls Y E]
I_ R >3 kQ
Connection for 0...20 mA (W615)
D +

VOLTAGE

A CONTROLLED T +24Vbe
CURRENT
f SOURCE +| 4A2)
|5 Hj

—I R =0...500 Q

An external 24 VDC supply is required for current outputs.
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Block diagram

+Uin
-Uin

A

y

A

y

A

\ 4

AAA

»

Programming

q) "
U) Ll
© <4
[T )| O
Es » <
<33 o
=
o > »
© O >
A
Filter Reference-
Voltage 2.5V

Galva'nic
separated
serial
interfzice

PCD3.W6x5

pController

DCJ/ DC
Conwerter
1

v

[

COM

/0 -Bus

+5V GND

Galvanic separation

PCD- Bus

For programming the modules PCD3.W6x5, an FBox is available.

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
network configurator).

Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog on the CPUs.
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Analogue combined input/output modules

6.12 Analogue combined input/output modules

PCD3.W500

2 analogue inputs 12 bit + 2 analogue outputs 12 bit,
0..10V,-10 V...+10 V *)

*) jumper selectable

PCD® and the external +24?V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when the Saia
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6.12.1

PCD3.W500

PCD3.W500, analogue inputs/outputs, 2 + 2 channels,

12 bit resolution

Application

Combined high speed analogue input/output module with 2 voltage inputs and 2 volt-

age outputs 0...+10 V (unipolar) or -10...+10 V (bipolar), jumper selectable, All with
12 bit resolution. The module is suitable for precise, high-speed applications.

Module overview

PCD3.W500: Module with 2 voltage inputs and 2 voltage outputs

Technical data

Inputs
Number of input channels: 2
Signal ranges: W500: 0...+10V jumper selectable
-10...+10 V } commonly
Galvanic separation: no
Measuring principle: differential
Conversion time A/D: <30 s
Resolution (digital representation): 12 bits (0...4095)
Input resistance: W500: 0...+10V: 1 MQ
Accuracy (of measured value): unipolar: + 2 LSB
bipolar: + 10 LSB
Repeating accuracy (under same
conditions): +2LSB
Common mode range: CMR $10V
Common mode rejection: CMRR >75dB
Overvoltage protection W500: + 40 VCC (permanent)
Overvoltage protection W510: 45 mA
Time constant of input filter: 3 ms

Outputs

Number of output channels:

2, short circuit protected

Signal ranges: 0..+10V jumper selectable
-10...+10 V } individually

Galvanic separation: no

Conversion time D/A: <20 s

Resolution (digital representation): 12 bits (0...4095)

Load impedance: >3 kQ

Accuracy (of output value):

0.3% +20 mV

Technical data common to the whole module

Burst protection:
(IEC 801-4)

+ 1 kV, with unshielded cables
+ 2 kV, with shielded cables

Temperature error

0.3% (across temperature range 0...+55 °C)

Internal current consumption: max. 200 mA
(from +5 V bus)

Internal current consumption: 0 mA

(from V+ bus)

External current consumption: 0 mA

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?
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PCD3.W500

As the current consumption of this module is considerable, when using a number of them in

the same system, the total load for all modules must be taken into consideration..

LEDs and connection terminals

LED 0...7 Terminal O

Terminal
T H‘ g S
1) I w oo I v
2 E1 x|

[[2 | o) Description | 3 ]A—o:l_____ é’
3] |e) Label 5 s (1T : g3
13 ) O |
5 1) 0 | o |- B g3

° —
[[§) I.} Address
7 | o) Label

Terminal 9

The negative terminals

a 100 Q resistor.

Analogue/digital values

of outputs are connected internally to the ground, each via

Inputs
Input Digital values
signals Classic xX7 Simatic
unipolar | bipolar | unipolar | bipolar unipolar bipolar
+10V 4095 4095 4095 4095 27648 27648
+5V 2047 3071 2047 3071 13824 13824
oV 0 2047 0 2047 0 0
-5V 0 1023 0 1023 0 -13824
-10V 0 0 0 0 0 -27648
Outputs
Digital values Output signals
Classic xx7 Simatic unipolar bipolar
4095 4095 27648 +10.0V +10.0 V
3071 3071 20736 7.5V +5.0V
2047 2047 13824 +5.0V oV
1023 1023 6912 +2.5V 5.0V
0 0 0 oV -10.0 V
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Layout (housing open, for instructions, see section 6.1.5)

Bus connector

Basic circuit board

B Jumper: inputs, unipolar (U)

Plug-in module

4 Jumpers U/B 0 and U/B 1
on plug-in module n

I
HIE]
. UiBo UIB1 Jumper: inputs, bipolar (B)

PCD3.W500 module, fully equipped
(with additional module plugged on)
Apart from the bus connector, DC-DC converter and terminals, the base module carries the

two input channels with the 2-pole jumper for unipolar or bipolar operation and a number of
preset potentiometers, which cannot be adjusted by the user.

The plug-on module contains the two analogue outputs with the two 3-pole jumpers for the
individual unipolar or bipolar operation of each output.

The module also works without the plug-on module.

Changing the jumpers

On this circuit board there are components that are sensitive to electrostatic discharges. For
further information, refer to Appendix, "lcons"
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Block diagram

L Ref.

| J/i 25V

A Bus

Prot.

| 0
nput EMC

Diff.

Prot.

e _
Input 1 EMC Diff.

A Bus
Output 0 Prot. | x2 Diff. N

r EMC x4 \{1 ] n

A Bus
Output 1 Prot. | x2 Diff. N

’7 EMC x4

\4

e

i
-
-

+-10V

Ref.

25V j7

Programming
Reset

When the module or CPU powers up, both analogue outputs of the PCD3.W500
module are set at the maximum value of +10 V (or a random value between 0 and
+10 V). If this should cause problems, XOB 16 (the cold-start routine) should be used
to initialize both these outputs to zero or any desired cold-start value.

If the debugger is connected or the P100 handheld service device is plugged in, there is no
cold-start when the CPU supply switches on. Both analogue outputs of the PCD3.W500 are
then set to the maximum value of +10 V, despite the reset routine.

Programming examples for the PCD3.W500 can be found on the TCS Support site.
www.sbc-support.com.

xx7 and RIOs: the firmware reads and writes the values according to the configuration (/O
Builder or network configurator)

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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Analogue combined input/output modules, electrically isolated

6.13 Analogue combined input/output modules, electrically isolated

PCD3.W525 4 inputs,
14 Bit, 0...10 V, 0(4)...20 mA, Pt1000, Pt500 or Ni1000
(selectable via DIP switch)

and

2 outputs,
12 Bit, 0...10 V or 0(4)...20 mA
(selectable via software (FBox, FB)

n Galvanic separation of outputs to Saia PCD®, channels themselves not separated

I/0 modules and I/O terminal blocks may only be plugged in and removed when the Saia
PCD® and the external +24?V are disconnected from the power supply.
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6.13.1 PCD3.W525 analogue combined input/output module
with electrical isolation

General information

The PCD3.W525 is an analogue multi-purpose module with four inputs and four
outputs. Each input and output can be configured individually as an industry-
standard interface of type 0...10V, 0...20 mA und 4...20 mA. The inputs can also
be configured in such a way that they can support Pt/Ni1000 or Pt500 temperature
sensors. Various filter types and scaling ranges can also be used for the module.

Inputs, 14 Bit

) 4 inputs. Each channel has four operating modes (configurable with DIP

switches) n

o Differential voltage inputs
0...10 V, resolution: 0.61 mV per LSB (14 Bit)

o Differential current inputs - measured in differential mode
0...20 mA, resolution: 1.2 yA per LSB (14 Bit)
4...20 mA, resolution: 1.2 pA per LSB (13.7 Bit)

o Temperature
Pt1000, -50...400 °C, resolution: 0.1 °C
Pt500, -50...400 °C, resolution: 0.2 °C
Ni1000, -60...200 °C, resolution 0.1 °C

o Resistance
0...2500 Q, resolution 0.2 Q

° Each channel can be configured to have a software-based filter with
50 Hz/ 60 Hz

Outputs, 12 Bit
) 2 outputs. Each channel has three operating modes (configurable via software)

o Voltage
0...10V, resolution: 2.44 mV per LSB (12 Bit)

o Current
0...20 mA, resolution: 4.88 pA per LSB (12 Bit)
4...20 mA, resolution: 4.88 pA per LSB (11.7 Bit)

° High impedance:
Miscellaneous

) All' /O channels are electrically isolated from the Saia PCD® and the external
power supply. (but all channels are electrically connected to each other).

° Each channel has two connections.
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Configuration

Module connections/LEDs

The module connections are as follows:

i Supply i Outputs : Inputs :
18 12 11 10 9 8 7 6 4 3 2 1 0
= + o + S + = + + = + o +

! Uext ! Al }{ A ¢ E3 + E2 I E1 } EO i

Description of LED:
° Off:
° On:
° Flashing slowly:

° Flashing quickly:

Configuration of inputs

Each input channel is configured via a DIP switch with four pins. The function of each

pin is as follows:

No power supply to module. U_, (24 V) absent.

Module working correctly.

Channel error (overload/underload/short circuit/

open load)

U_, lower than specified (< 19 V).

Pin no.

Off

On

AODN -

Differential mode

Gain=1

Single-ended mode

Current shunt resistance on
Supply to external resistors on
Gain=0,25

According to this table, the configuration of the various operating modes is as follows:

On
Off
1
slider

nl -

2 3 4

Voltage mode
0..10V

Configuration of outputs

As the outputs are configured using software (with the relevant FBox or FB), it is
not necessary to configure the operating mode of the outputs using jumpers or DIP

switches.

TP

Current mode
0...20 mA
4..20 mA

ZLFLT

Temperature mode
Pt1000 (-50...400 °C)
Pt500 (-50...400 °C)
Ni1000 (-60...200 °C)
Resistor mode
0...2500 Q

PCD3.W525
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Function

Power supply

PCD3.W525

PCD3.W525s must have an external power supply. This power supply is electrically
isolated from both the Saia PCD® and the inputs/outputs of the W525. The design
also allows the use of the same power supply for the PCD and the W525 without
losing the galvanic separation. The diagram below shows the various areas of

=
(&)
N
(63}

separation:
max = 40mMA
PCD
—V+—

+5V

GND
Timing
° Inputs

Zone of I/0-
channels

Isolated from PCD
and supply

HTTTTTTITTTT]

Galvanic isolations

Pmax = 2.5W

A

o Internally, the W525 captures a new value for each input channel every 2 ms

o This value can be read by the Saia PCD® at any time.

o Depending on the speed of the Saia PCD®, the transmission time for each
individual value scaled to 16 bit (14 bit — 16 bit) (for a single input channel)
is normally 100 ps.

° Outputs

o Internally, the W525 outputs the last output value received from the Saia
PCD® with a maximum delay of 2 ms.

o Depending on the speed of the Saia PCD®, the transmission time for each
individual output value scaled to 16 bit (12 bit — 16 bit) is normally 100 us.
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PCD3.W525
Filters
° Inputs
There are two factors used to filter the captured values:
o The basic hardware filter with a time constant of 2 ms. This filter
attenuates the input signal by 6 dB per order of magnitude at a
switching frequency of 80 Hz.
o The software also has an effect. This results in a delay to the captured

value of 2 ms with a notch filter property at 500 Hz, where no software-
based filter with 50 Hz/60 Hz has been selected.

Where a 50 Hz (60 Hz) filter is used, the frequency of the notch filter is

50 Hz (60 Hz); in this case, the delay is also 2 ms.

° Outputs

Only the hardware-based filer with a time constant of 1 ms is active.

Technical data

Inputs

General:

Resolution: 14 bit
Measurement type: differential
Number of channels: 4

Galvanic separation of the Saia PCD®: yes, 500 V
Galvanic separation of external supply: yes, 500 V
Galvanic separation between channels: no

Type of connections:

two cables per channel

Configuration of operating mode:

using DIP switches

Accuracy at 25°C: + 0.2% max.
Repeat accuracy: + 0.05% max.
Temperature drift (0...55°C) max.: + 70 ppm/°C
Overvoltage protection: + 50 V min.
Overcurrent protection: + 35 mA min.
Common mode max. voltage: + 50 V min.
Common mode rejection: 70 dB min.
Filter:

Time constant for hardware filter: 2 ms

Attenuation of software-based 50 Hz filter:

40 dB min. between 49.5 and 50.5 Hz

Attenuation of software-based 60 Hz filter:

40 dB min. between 59.5 and 60.5 Hz

Voltage mode:

Resolution range 0...10 V mode:

[ 14 Bit; 0.61 mV per LSB

Current mode:

Current shunt resistance:

125 Q

Resolution range 0...20 mA:

14 Bit; 1.22 pA per LSB

Resolution range 4...20 mA:

13.7 Bit; 1.22 yA per LSB

Temperature / resistance mode:

Resolution for Pt1000; range -50...400°C 0.1°C
Resolution for Pt500; range -50...400°C 0.2°C
Resolution for Ni1000; range -60...200 °C 0.1°C
Resolution for resistor; range 0...2500 Q 0,2Q
Shunt capacity for temp sensor / resistor: 2.5 mW max.
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PCD3.W525

Outputs

General:

Resolution: 12 bit
Number of channels: 2
Galvanic separation of the Saia PCD®: yes
Galvanic separation of external supply: yes
Galvanic separation between channels: no

Type of connections:

two cables per channel

Configuration of operating mode:

using software (FBOX, FB)

Accuracy at 25°C: + 0.5% max.

Repeat accuracy: + 0.1% max.
Temperature drift (0...55°C) max.: + 70 ppm/°C
Overcurrent protection: short circuit protected
Time constant for filter: 1ms

Voltage mode:

Max. load to maintain specified accuracy: > 700 Q

Resolution range 0...10 V:

12 Bit; 2.44 mV per LSB

Current mode:

Operating resistance:

<600 Q

Resolution range 0...20 mA:

12 Bit; 4.88 pA per LSB

Resolution range 4...20 mA:

11.7 Bit; 4.88 pA per LSB

General details

Current consumption at 1/0 bus +5V: max. 40 mA
Current consumption at I/O bus V+: no load
Temperature range: 0...55°C

External power supply

e same power supply can be used as for the Saia without losing the galvanic separation o
Th I b d as for the Saia PCD® without losing th Ivani ti f

the inputs/outputs.)

Operating voltage:

24V 4 V smoothed

Current consumption:

max. 2.5 W (depending on output load)

Terminals:

Plug-in 14-pole screw clamps (PCD3.W525; item
no: 4 405 4998 0) for cables up to 1.5 mm?
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Analogue manual control modules

6.14 Analogue manual control modules

PCD3.W800 Analogue output module with 4 output channels,
0...+10 V, 10 Bit resolution

3 outputs with manual operation,
1 output without

n Galvanic separation of outputs to Saia PCD®, channels themselves not separated

I/O modules and 1/O terminal blocks may only be plugged in and removed when the Saia
PCD® and the external +24?V are disconnected from the power supply.
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6.14.1 PCD3.W800, Analogue manual control module with 4 output channels,
0...+10 V, 10 bit resolution

Application

The PCD3.W800 module is a rapid analogue output module with a manual control
option. In Automatic mode, there are 4 analogue 0...+10 V output channels
available, each with 10 bit resolution.

Three of the analogue output channels have manual control functionality. In this
mode, the output voltage is preset via the potentiometer on the front panel. (for
emergency and manual operation, see also section 3.20).

Technical data

Automatic mode n

Output ranges: Voltage 0..+10 V
Channels: 4 analogue outputs 00...03
(3 with manual operation 00...02)
Resolution: 10 mV
Digital representation: 10 bits (0..1023)
Load resistance: >3 kQ
Accuracy at 25°C:* +0.4 %
Temperature error (0...+55°C): + 0.25 %, 100 ppm/K or 0.01 %/K
Short circuit protection: Yes (permanent)
Time constant of output filter: typically 1 ms

* Tolerance value for output signals > 100 mV
Manual operation mode

Output ranges Voltage 0...10 V

Range of settings for potentiometer 0°...280° £5°

Output voltage at 0° typically 0 V

Output voltage at 140° typically 5 V

Output voltage at 280° typically 10 V

Accuracy at end stop 5 %

Linearity error of potentiometer +20 %

moment of potentiometer <0.01 Nm

Lifetime of potentiometer > 5000 cycles

Internal current consumption: typ. 35 mA / max. 45 mA
(from +5 V bus)

Internal current consumption: typ. 20 mA / max. 35 mA

(from V+ bus)

External current consumption:
Connections Pluggable 8-pole cage clamp terminal block

(4 405 4934 0), for wires up to 1.5 mm?, or as
above with 8 grouped strands, numbered, 2.5 m
long (PCD3.K800)
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LEDs and connection terminals

AQ
GND
A1
GND
A2
GND
A3
GND

= IN|W| OO N| 00

Pin 8 in front——p>

Control elements

PCD3.W800
LEDs _ w
: Aut t
I S
[] red:  Output Voltage
o = o ©
Description- = 2 2 = 2
label 8 [ N T o v
[~¥=]
0 Lo
ONOTONT ; 5
™M Qo
0 835
(& ]
o <

Terminals

Channels AO...A2 each have a toggle switch with the two positions
Manual and Automatic.
There are 2 LEDs fitted per channel:
The upper LED is two-colour and displays the operating mode for the channel:
amber = Manual; green = Automatic
The brightness (red) of the lower LED displays the output voltage of the channel
(Manual and Automatic)

Example (above):
Output 0:

Output 1:

Output 2:

Automatic

LED 1 = green

Value (100%) LED 2 = red (max.)

Manual

LED 1 = amber

Value (15 %) LED 2 = red (weak)

Manual
Value (85%)

Digital/analogue values

Output signals Digital values

Classic xx7 Simatic
+10.0V 1023 1023 27684
+50V 511 511 13824
oV 0 0 0

LED 1 = amber
LED 2 = red (strong)

The user is able to set application-specific parameters. It is possible for example to
work directly in %. For this purpose, the appropriate parameters should be set to

0...1,000 in the FBox, corresponding to 0...100% in the HeaVAC library.
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PCD3.W800
Block diagram
_’Bus Interface] LED’s Aut/Man Poti’s LED’s
41_2 (CPLD) Aut/Man Switches Man. OutVal
AlA J
YIN Y
PCD3 Micro = Mux Output >
I/O Bus Cortroller p 21 —»  Amplifier H
Spring
D/A Clamp
Converter | | Mux Output p»{ Connector
» 251 [P Amplifier H
Voltage 8 poles
Reference
L) Mux Output —p|
. 2,1 [ Amplifier H
OQutput >
»  Amplifier H

Programming

For programming the modules PCD3.W800, an FBox is available.

xx7 and RIOs: the firmware reads and writes the values according to the configuration (1/0
Builder or network configurator)

Watchdog: This module can be used on all base addresses; there is no interaction with the
watchdog on the CPUs.
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n Restrictions (not applicable with cables, hardware version B)
For the 1/0 connectors set out below, the following restrictions must be observed:
...on the PCD3.Mxxxx CPUs:

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

The Ethernet cable can be plugged in, but (depending on the RJ-45 cable) may touch
the 1/0 connection to the module if in Slot 0.

...on the PCD3.Cxxx module holders:

No restriction, where the PCD3.K010 connector is used to connect to other module
holders (the supply connector can also be plugged in to the C200 with no problems).

If a PCD3.K106/116 cable is used to connect from the preceding module holder or to
the next module holder, do not plug the module into Slot O (far left) and do not plug
into Slot 3 (far right).

...on PCD3.T76x head stations:
All angled Profbus connectors with max. height 40 mm can be used, e.g.

° ERNI, angled (light grey)

° Siemens “PROFIBUSCONNECTOR® 6ES7, angled (dark grey) with
optional termination resistors

° VIPA 972-0DP10, angled (metallic)

To plug in or remove the Profibus connector, remove the module. A second Profibus
cable to extend the network cannot be plugged directly into the first Profibus connec-
tor. There are no problems with the RS-232 cable and the supply connector, which
can be plugged in with the module in place.

If a Profibus connector with height > 40 mm is used, the module cannot be plugged
in to Slot 0, e.g. with:

° WAGO 750-970 (height=42mm, contacts the 1/0O connector)

If a PCD3.K106/116 cable is used to connect to the next module holder, do not plug
module into Slot 3 (far right).

PCD3.K106/116 cable, hardware version B, with 90° angled connector.
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6.15 Weighing modules

| PCD3.W720 | 2-channel weighing module for 4/6-wire weighing cells

") These I/O modules cannot currently be used with the PCD3 RIO head station

I/0 modules and I/O terminal blocks may only be plugged in and removed when the
Saia PCD® and the external +24?V are disconnected from the power supply.

6.15.1 PCD3.W720
The PCD3.W720 module is described in Manual 26/833.
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PCD3.W745

6.16 General-purpose temperature modules

| PCD3.W745 | Thermocouple modules, 4-channel

Supported temperature sensors are:
° Thermocouples — TC type J,K

° Resistance thermometer (RTD) — RTD type Pt100, Pt 1000, Ni100, Ni1000
PCD® and the external +24?V are disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when the Saia

6.16.1 PCD3.W745
The PCD3.W745 module is described in Manual 26/796.
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Counting and motion control 1/O modules

6.17 Counting and motion control I/0 modules

PCD3.H100| Counter module up to 20 kHz

PCD3.H110 | General purpose counting and measuring module up to
100 kHz

PCD3.H150| SSI interface module
PCD3.H210| Motion control module for stepper motors )

PCD3.H310 | Motion control module for servo-motors, 1-axis encoder, 24 V ')

PCD3.H311 | Motion control module for servo-motors, 1-axis encoder, 5V 1)

) These I/O modules cannot currently be used with the PCD3 RIO head station

I/0 modules and 1/O terminal blocks may only be plugged in and removed when the Saia
PCD® and the external +24?V are disconnected from the power supply.
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6.17.1 PCD3.H100, counting module up to 20 kHz

Application

Simple counting module, comprising two inputs "A" and "B" plus one direct control

output marked “CCQ”; allows counting of the number of revolutions or the calculation

of distances (pulses) and the measurement by counting of pulses within a logical

AND gate
(second input)

Typical areas of application:

° Counting revolutions or distances (impulses)

° Presetting a count value and switching off output CCO when Counter =0

° Measurement by counting: measuring signals counted only when particular
conditions are met, e.g. photoelectric barrier covered

° Counting with recognition of count direction for incremental shaft encoders
providing simple motion control

Technical data

Number of systems:

1

Counting range:

0...65,535 (16 bit) (can be extended with CPU counters)

Counting frequency:

max. 20 kHz (at pulse/pause ratio 50%)

Data protection:

All data in this module are volatile
(non-volatile Saia PCD® registers are available).

Digital inputs
“IN-A” and “IN-B” signal voltages: Nominal voltage: 24 VDC
“low” range: -30...45V
“high” range: +15...30 V for source operation
Input current: typically 7.5 mA
Input filer: 25 kHz

Process output

Counter controlled output CCO:

counter output (switches when count is 0 or 65,535)

Current range:

5...500 mA (max. current leakage 1 mA)
(min. load resistance 48 Q in voltage
range 5...24 V).

Voltage range:

5...32 V smoothed, max. 10% ripple

Circuit type: Electrically coupled, not short circuit protected,
positive switching

Voltage drop: typically 2 V at 500 mA

Output delay: <10 ps, (longer for inductive load because of

protective diode).

Power supply

External supply

5...32 VDC, (for supply of CCO output only)

(from V+ bus)

Internal current consumption: max. 90 mA
(from +5 V bus)
Internal current consumption: 0mA

External current consumption:

CCO output load current

Operational conditions

Ambient temperature

Operation: 0...+55°C without forced ventilation
Storage: -25...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50 082-2

Programming:

Based on Saia PCD® user program and pre-programmed
function blocks (FB). There are other FBs for use in the RIO
head station.
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Count modes: Selectable with jumper

Terminals: Plug-in 10-pole spring terminal block (4 405 4954 Q) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
[ ] ( )
[@ | .] 0 nc LEDs Jumpers 3
it H | 1|« O scmm
2 A X1 [m]
2 | ) Description | 3 |- E g X2 [m] N
3] | Label 1 + 1% DOceo i
12 |e) 0 | &% X £y
7 - 2
D:S: | .] 8 + X 8 g.
| .] | 0 9 - X o=
[T6) | o) Address N o )
17 | o) Label LED In- / Outputs
0 En
Terminal 9 1 A
2 B
3 CCO

Layout (housing open, for instructions, see section 6.1.5)

,__—— Bus connector

P—

sceel
= L — Jumper for count modes
‘A Input “A” 1
. LEDs B Input “B” 2
E':l a |§| |§| @// “En” (Enable) Counter active 0
“CCcoO” Output “CCO” 3

f Changing the jumpers
m On this circuit board there are components that are sensitive to electrostatic discharges. For
further information, refer to Appendix, "lcons"
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Count modes

SC (Single Count):

A O—& — | Counting signals at input A.
AND Up and down counting selectable by user program.
B D To enable signals at input A to be counted, input B must
Filter be connected to 24 V (AND gate).

Input A J ' i -
Input B n
Clock Bl | |

Counting
Modes x1, x2: Up/down counting mode for 2-phase incremental shaft
encoder at inputs A and B.
x1
1 4
Input A ] I
Input B

Clock —| —| —| —|

Counter I S e B—

x2

e F 1 1 1 1
L

Input B

Clock

Counter rl—'—'—l—l—lj
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Block diagram

AN

Counter Flag

Input -
Interface | counter enable St
| oner enab L U+
Counter N . {

Set CCO
Output N N
Interface
Clock up/down

L Counter Mode n

Ny
SC x1 x2 Mode
Input
filters ﬁf Iﬁf
Inputs
A B

Operating principle

PCD BUS

Counter Status Fla CCO

This can be largely derived from the block diagram. It is only necessary to add some
explanation about the counter output circuit:

The output of the internal counter is identified as “Counter Flag”. The user has no
hardware access to it. This counter flag is set to “1” whenever the counter is loaded
or by means of a separate instruction.

The flag is set to “0” in up-counting mode: when counter value 65,535 is reached
in down-counting mode: when counter value 0 is reached

To reset a CCO hardware output which had previously been set high by the user
program, it is necessary to differentiate between two cases:

a) count range between 0...65,535 (normal case)

b) count range exceeding 65,535

Case a): Resetting the counter flag results in a simultaneous reset of the CCO
output.

0 50'900

\
Counter Flag —I I—
Reset Enable _I

cCo _ 1 L

The “Reset-Enable” should be activated before the counter reaches zero.
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Case b): If the count range has to extend beyond the value 65,535, “Reset
Enable” can be activated later, i.e. between the penultimate and the last
time the counter reaches zero. This means that the CCO output is only
reset after several passes of the counter. The number of passes is
counted by a CPU counter.

For example, output CCO should be switched off after 200,000 count signals.

(\) 200'000

200'000
>

392 65536 65536 65536

Counter Flag U U I_l I_
Reset Enable I n
CCO I_

CPU-Zéhler 4 3 2 1 0

Programming

Programming examples for the PCD3.H100 can be found on the
Za TCS Support site www.sbc-support.com.

xx7 and RIOs: the firmware reads in the values according to the configuration (I/O Builder or
_‘._(.\ network configurator).

this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.

n Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
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6.17.2 PCD3.H110, counting module up to 100 kHz

Application

Measuring and fast counting module for general counting and simple motion control
tasks; also for specific applications such as frequency measurement, period and
pulse length measurement, etc. The module is equipped with an FPGA (Field Pro-
grammable Gate Array) and can be programmed for special high volume applications
by using a plug-in PROM.

Technical data

Number of systems:

1

Counting range:

0...16,777,215 (24 bit)

Counting frequency:

up to 100 kHz

Data protection:

All data in this module are volatile
(non-volatile Saia PCD® registers are available).

Digital inputs

Number of inputs: 4

Terminal 0 = 10 Input “A”: for counting and measuring

Terminal 1 =11 Input “B™: for counting only

Terminal 2 =12 Input En"C”: for use as counting module

Terminal 3 =13 Input En"M”: for use as measuring module

Nominal voltage: 24 VDC

“low” range: -30...+5V
“high” range: +15...30 V for source operation

Input current: typically 6.5 mA

Input filer: 150 kHz

Circuit type: electrically connected

Digital outputs

Number: 2

Terminal 4 Oo: Output “CCO?” (for counter)

Terminal 5 O1: Output “TCO” (for measuring functions)

Current range: 5...500 mA (max. current leakage 1 mA)
(min. load resistance 48 Q in voltage
range 5...24V).

Frequency: < 100 kHz

Voltage range: 5...32 V smoothed, max. 10% ripple

Circuit type: Electrically coupled, not short circuit protected,

positive switching

Voltage drop: typically < 0.5 V at 500 mA

Output delay: <1 s, (longer forinductive load because of

protective diode).

Power supply

External supply

5...32 VDC, (for supply of CCO output only)

(from V+ bus)

Internal current consumption: max. 90 mA
(from +5 V bus)
Internal current consumption: 0 mA

External current consumption:

max. 2 A (all outputs)

Operational conditions

Ambient temperature

Operation: 0...+55°C without forced ventilation
Storage: -25...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50082-2

Programming:

Based on Saia PCD® user program and pre-programmed
function blocks (FB). There are other FBs for use in the RIO
head station.
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Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

LEDs and connection terminals

LED 0...7 Terminal O

Terminal
7o) | '] 1 W)
° 0 A LEDs v
1) I .} H 1 B [Ja
2 EnC
2 | o) Description | 3 | EnM E :nC
3 |e) Label 1 r 1580 Oenm 8
6 [ cco 23
% I } 1T |7 | Orwo T2 n
5 0 8 + X 8 E
m] 3T ace " L
| o) ress L 7
17 | .] Label LED In- / Outputs
0 A
Terminal 9 ! B
2 EnC
3 EnM
4 CCO
5 TCO

Block diagram

User PROM Oscillator
Y

)

Input "A" } ppus
Input *B" >z FPGA
EnableC 3
’V (Field Programmable <: §

EnableM ’v Gate Array) Q
cco <

«—7
TCO <

-/

<

D Input filter and adapter 24V to 5V
Q Output amplifier 5 .to. 32 VDC (Uext)

For further details, please refer to manual 26/755 "PCD2.H110 - Universal counting and
measuring module".

this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.

n Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
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6.17.3

PCD3.H150

PCD3.H150, SSI interface module for absolute encoder

Application

The PCD3.H150 module is an interface module for the SSI standard. (SSI = Synchro-
nous Serial Interface). The SSI standard is used with most absolute encoders. Details

of SSI specifications can be obtained from the STEGMANN company’s brochure:

“SSI-Technical Information”.

The hardware consists of an RS-422 port for the SSl interface and 4 general-purpose
digital outputs. Functionality is provided by an FPGA (field programmable gate array).

Technical data

Resolution:

configurable for 8...29 data bits and 0...2 control bits

Clock frequency:

configurable for 100 kHz, 200 kHz, 300 kHz
and 500 kHz (input filter designed for 500 kHz)

Frequency has to be selected de-
pending on cable length:

Cable length Frequency
< 50 m max. 500 kHz
<100 m max. 300 kHz

<200 m max. 200 kHz

<400 m max. 100 kHz

Data code:

configurable - Gray or binary

Read mode:

Normal (single read). Ring mode: ‘double read and compare’
(not all encoders support this function)

Offset position:

An offset can be defined when initializing the PCD3.H150. The
defined offset is always subtracted in the FBs. The ‘Set Zero’
command also uses this offset register.

Execution time:

typically 1.5 ms for reading the SSI value

Cable break detection:

detected with the FB ‘timeout’ (10 ms)

Flags ‘fTimeout’, (for cable break, encoder fault or incorrect
addressing)
‘fPar_Err’, (if a wrong FB parameter is sent)
‘fRing_err’ (if compare error in ‘double read’)

SSl interface

1 input for SSI data

RS-422, electrically isolated

1 output for SSI clock

RS-422, electrically connected,
as the encoder input is normally isolated

Digital outputs

Number of outputs:
Terminal 4 = 012:
Terminal 5 = 013:
Terminal 6 = O14:
Terminal 7 = O15:

4

Speed high

Speed low

Dir + positive direction
Dir - negative

Switching capacity:

0.5A each in the range 10...32 VDC, residual ripple max. 10%

Short circuit protection:

yes, | =1.5A

Electrical isolation:

no

(from V+ bus)

Voltage drop: max. 0.3V at0.5A

Circuit type: positive switching

Output delay: typ.50 ps, max. 100 us under ohmic load
Power supply

Internal current consumption: 25 mA

(from +5 V bus)

Internal current consumption: 0 mA

External current consumption:

For all outputs max. 2 A,
ripple max. 10%

Operational conditions
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PCD3.H150
Ambient temperature Operation: 0...+55°C without forced ventilation
Storage: -25...+85°C
Noise immunity: EC mark according to EN 50081-1 and EN 50 082-2
Programming: Based on Saia PCD® user program and pre-programmed func-
tion blocks (FB). There are other FBs for use in the RIO head
station.
Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0)
or pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?
LEDs and connection terminals
LED 0...7 Terminal O
| ] Terminal
° ' N\
o | o ] 0 CLK LED 3 n
s
1) | o) H 1 | ek [] clock
2 D
[[2 | o) Description 3 | El pata
Label 4 | A2
3 | ° ] 1 s | a3 X o
4 |e) 6 | a4 [ A2 X%
5 7 | a5 [Oat3 I3
s ] 8 |+ [Oas ppy
| o) = 0 9 |- [ats 3] 2
6 | o) Address L ae= )
7 Label
L4 | o) LED In- / Outputs
0 CLK
Terminal 9 1 /CLK
2 D
3 /D
4 012
5 013
6 014
7 015

Manual I/O-modules for PCD1 | PCD2 series | Document 27/600; Release ENO3 | 2014-09-19 6-119



Saia-Burgess Controls AG

/0 modules PCD3

Block diagram

Clock
/Clock
Data |I|—{>€ FPGA
/Data

Output 12 <:

(Field Programmable
Output 13 M Gate Array)

Output 14
Output 15

encoder".

User PROM
A

y

K
PCD bus

<

$1 4

i
:

> Inputfilter and adaptation 24 V...5 V
Q Output amplifier 5...32 VDC (Uext)

watchdog in conjunction with PCD3 components.

PCD3.H150

For further details, please refer to manual 26/761 "PCD2.H150 - SSI interface for absolute

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct use of the
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6.17.4

PCD3.H210

PCD3.H210, Motion control module for stepper motors

Application

The PCD3.H210 module provides fully autonomous control and monitoring of stepper
motor travel, with run-up and braking ramps. The commands for stepper motor
motion cycles are transmitted to the module by function blocks in the user program.

During motion, the SM processor monitors the frequency profile and the acceleration
and braking ramps to move the axis to the destination position without loss of steps.
Each module controls an independent axis. The module supplies a monophase pulse
string which is conveyed to a suitable electronic drive. The module has 4 inputs and 4

outputs.

This I/O module cannot currently be used with the PCD3 RIO head station

Technical data

Number of axes:

1

range):

Positioning distance (counting

0...16,777,215 (24 bit)

Frequency ranges (selectable) *):

9.5...2,431 Hz
19...4,864 Hz
38...9,727 Hz
76...19,454 Hz

Acceleration *):

0.6...1224 kHz/s, non-linear range division, dependent on
selected frequency range

Profile generator:

with symmetrical acceleration and braking ramps

Data protection:

All data in this module are volatile
(non-volatile Saia PCD® registers are available).

Digital inputs

Terminal 0 = 10
Terminal 1 =1
Terminal 2 =12
Terminal 3 =13

Number of inputs:

4

configurable as emergency stop or for general use
configurable as limit switch LS1 or for general use
configurable as reference switch or for general use
configurable as limit switch LS2 or for general use

Nominal voltage:

24 VVDC

“low” range: -30...+5V

“high” range: +15...30 V for source operation only,

for safety reasons, normally-closed contacts (negative logic)
should be used

Input current:

typically 6.5 mA

Input filer: <1ms

Circuit type: electrically connected

Digital outputs

Number: 4

Terminal 4 Oo: Output “PUL” (pulses for motor)
Terminal 5 O1: Output “DIR” (direction of motor rotation)
Terminal 6 02: programmable as required

Terminal 7 O3: programmable as required

Switching capacity:

0.5 A each in the range 5...32 V, residual ripple max. 10%

Short circuit protection:

no

Electrical isolation:

no

Voltage drop:

max. 0.3 V at 500 mA
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(from V+ bus)

External current consumption:

max. 2 A (all outputs), residual ripple max. 10%

Operational conditions

Ambient temperature

Operation: 0...+55°C without forced ventilation
Storage: -25...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50 082-2

Programming:

Based on Saia PCD® user program and pre-programmed

PCD3.H210
Output delay: <1 s, (longer forinductive load because of
protective diode).
Power supply
Internal current consumption: 85 mA
(from +5 V bus)
Internal current consumption: 0 mA

function blocks (FB).

Plug-in 10-pole spring terminal block (4 405 4954 0) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

Terminals:

*)For further information, please refer to manual 26/760, "PCD2.H210 - motion control
modules for stepper motors".

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
L 4
19 | o) 0 | E0 LED 3\
S
EB: | .] H 1 E1 [ eo s
2 E2 E1 %)
2 | ) Description 3 | E3 E Eo S
w3 joy| | e 2 | 4| 0s 2
oc
6 A2 I:l PUL - 5
4] |e) 1 7 |as [JoR g ©
15 | o) 0 8 |+ [a2 Qs
| o] - 9 |- O a3 09
[15) | .] Address . ez )
17 o) Label
Terminal 9
LED In- / Outputs
0 10
LED 0: *) Voltage at input O: (Emergency stop) 1 11
LED 1: *) Voltage at input 1: (LS1) 2 12
LED 2: *) Voltage at input 2: (REF) 3 13
LED 3: *) Voltage at input 3: (LS2) 4 O0/PUL
LED 4: Voltage at output 0: PUL S O1/DIR
LED 5: Voltage at output 1: DIR g 83
LED 6: Voltage at output 2
LED 7: \Voltage at output 3

*) status inverted when used as a limit switch
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PCD3.H210
Block diagram
User PROM Oscillator
Input 0 E A
Input 1 g
Input 2 E FPGA
Input 3 > g
+«—/ o

PUL -—<T —/| a

4' (Field Programmable Q
DIR 4 s Gate Array) n
Output 2 <=
Output3 <= N

|> Input filter and adaptation from 24 V...5V
Q Output amplifier 5...32 VDC (Uext)

For further information, please refer to manual 26/760, "PCD2.H210 - motion control module
for stepper motors"

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.

For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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6.17.5 PCD3.H31x, motion control module for servo-motors, 1-axis encoder

Application

The PCD3.H31x motion control module is an intelligent I/O module. The module is
used to position a single axis with variable speed control DC or AC servomotors.
This requires the drive unit to have a power stage and incremental shaft encoder for
capturing position or speed.

Each module contains a single-chip processor that independently controls every

movement according to parameters supplied by the user program (velocity,

acceleration and destination position). The axes are controlled independently of each

other, which means that no interpolation is possible to trace curved paths. On the

other hand, linking of multiple axes (point-point) in quasi-synchronous operation cane

be programmed. n

This I/O module cannot currently be used with the PCD3 RIO head station

Technical data

Number of axes: | 1

Motion parameters

31-bit registers are used for destination position, velocity and acceleration, numerical range

+ 230

Position: Resolution selectable (depending on mechanical factor)

Velocity: Resolution selectable (depending on mechanical factor)

Acceleration: Resolution selectable (depending on mechanical factor)

PID controller: Sample time 341 us, programmable proportional, integral and
differential factors. Sample time for differential part can be pro-
grammed separately.

Analogue controller output: Velocity set point £10 V (resolution 12 bit)

Counting frequency: max. 50 kHz

Digital inputs to PCD3.H310

Number of inputs: 1 encoder A, B, IN, 1 reference input

Nominal voltage: 24 V typically
“low” range: 0...+4V
“high” range: +15...30 V for source operation only,

Input current: typically 6 mA

Circuit type: electrically connected

Reaction time: 30 us

Encoder frequency: max. 100 kHz

Digital inputs to PCD3.H311

Number of inputs: 1 encoder A, /A, B, /B, IN, /IN, (no reference input)

Input voltage: 5V typically

Signal level: antivalent inputs according to RS-422

Hysteresis: max. 200 mV

Line termination resistance: 150 Q

Encoder frequency: max. 100 kHz

Analogue outputs for PCD3.H310/311

Analogue controller output: resolution 12 bit (with sign bit)

Short circuit protection: yes

Electrical isolation: no

Output voltage *): +10 V, accuracy of adjustment 5 mV
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PCD3.H31x
Circuit type: positive switching
Minimum load impedance: 3 kQ
*) Balancing output voltage is carried out in the factory. The user is strongly advised

not to adjust the tuning potentiometer.

5 V supply for 5 V encoder for PCD3.H311

5V output: 5 V supply of encoder
Short circuit protection: yes

Electrical isolation: no

Output voltage: 5V

Max. load current: 300 mA

Short circuit current: 400 mA

(this current also loads the +5 V Bus on the module)

Power supply

Internal current consumption: max. 140 mA
(from +5 V bus) typically 125 mA
Internal current consumption: 0 mA

(from V+ bus)

External current consumption:

max. 15 mA, typically 10 mA, residual ripple max. 10 %

Operational conditions

Ambient temperature

Operation: 0...+55°C without forced ventilation
Storage: -25...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50082-2

Programming:

Based on Saia PCD® user program and pre-programmed function
blocks (FB).

Terminals:

Plug-in 10-pole spring terminal block (4 405 4954 0) or plug-
gable 10-pole screw terminal block (4 405 4955 0), both for
wires up to 2.5 mm?
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PCD3.H31x
LEDs and connection terminals
Terminal
H 0 A LEDs 3
1 nc [JA
LED 0...7 Terminal 0 2 | B Os ?
3 nc D IN §
4 IN =
L] Ref 2
[@ | .] ﬁ‘l g g(:,t |:| Power E 8
1K) I '% 7 | Ref X T ‘-C’
° 0 8 + X 8 S
2 | o) Description ° |- X g2
3 | '] Label Terminal
4] |e) ( )
| ,] 0o [A LEDs 8
[5) | ] H 1 A A o)
o] 7]
6 | .] Address § ;?3 E :z 5
Label 4 |IN =
[z | o] 3 5 | L Pwsv -2
6 |out L[] Power »o
, 1 7 |sv X TO
Terminal 9 g |+ X 05
1 9 - X 8 5
as
LED In- / Outputs N~ <
0 A
1 B
2 IN
3 Ref/Pw 5V
4 Power
LED “A” State of encoder input “A”
LED "B" State of encoder input “B”
LED "IN" State of index input
LED “Ref” State of reference switch (H310)
LED “Pw 5V~ Supply (5V) to encoder (H311)
LED “Power” Supply £ 15V

Terminals - PCD3.H310

—and + = external supply terminals

Ref = digital input for the reference switch
Out = analogue controller output

A, B, IN = encoder signals

nc = terminals not used

Terminals - PCD3.H311

—and+ = external supply terminals

5V = output for 5V supply to encoder (300 mA max.)
Out = analogue controller output

A, B,IN = non-inverted encoder signals

IA, IB, [IN = inverted encoder signals
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Block diagram

H311

H310

-—
A
™
I

A
5V | /A
en- B
co-
der /B
IN
/IN
N
24V A
en-
co-
der UIN
LS ref
(H310)

Out (+/-10 V)
to amplifier
Encoder
supply 5V

Position counter

Trajector
generator

PID
regulator

Bus interface

PCD bus

)

<

PCD3.H31x

For further information, please refer to manual 26/762, "PCD2.H31x - motion control module
for stepper motors"

Watchdog: This module can interact with the watchdog, if it is used on base address 240. In
this case, the last input with address 255 cannot be used.
For details, please refer to the "Watchdog" section, which describes the correct use of the
watchdog in conjunction with PCD3 components.
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6.18 Miscellaneous modules

Miscellaneous modules

PCD3.5100

Workshop simulator unit
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6.18.1

PCD3.5100

PCD3.5100 Workshop simulator unit

1

o 1 0

o 1 0
m W

o 1 0

PCD3 / Workshop
QX0 OB ¢

oo fooz \@w

0 \69 048 waao

PCD3.S5100

(W2x O)

Yey ./ \J NV

The PCD3.5100 workshop simulator unit is only designed for use in workshops

and training courses.

It does not meet the requirements of general applications: it is not approved or
calibrated, there are no thorough tests of the mechanical and electrical properties,
and no guarantees regarding availability or repair.

Technical data

Digital inputs:

8 switches to simulate digital inputs,
base address +0

Digital outputs:

8 LEDs to display the status of digital outputs,
base address +16

Analogue inputs:

4 potentiometers (~270° rotation) to simulate analogue
inputs, 10 bit resolution, base address +32

With PCD3.Mxxxx or Cxxx, use the PCD2/PCD3.W2x0
FBoxes from the standard or HeaVAC libraries

Analogue outputs:

2 LED histograms with 10 segments, to simulate analogue
outputs, base address +48

With PCD3.Mxxxx or Cxxx, use the PCD2/PCD3.W400
FBoxes from the standard or HeaVAC libraries

Configuration when used with PCD3.

1x PCD3.E110, 1x PCD3.A400, 1x PCD3.W200,

(from V+ bus)

T760 RIOs 1x PCD3.W400
Internal current consumption: max. 70 mA
(from +5 V bus)

Internal current consumption: 0 mA

External current consumption:

Compatibility:

Use for workshops / training courses, mounted in PCD3.
Mxxxx, PCD3.C100, PCD3.C200 and
PCD3.T76x units

Terminals:

No connections for external wiring
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Assembly instructions

1) Remove or disable power supply to the Saia PCD®.

2)  Connect the bus plate to the I/0 bus. Ensure that the bus plate is firmly
positioned in the I/O bus sockets, and that the grooves line up with the guides;
see arrows.

3) First insert the bus plate,

then locate the front plate on
the module holder.

4)  Fix with the two screws provided.
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Appendix

Ilcons

Icons

In manuals, this symbol refers the reader to further information in this manual or other
manuals or technical information documents.
As a rule there is no direct link to such documents.

This symbol warns the reader of the risk to components from electrostatic discharges
caused by touch.

Recommendation: Before coming into contact with electrical components, you should
at least touch the Minus of the system (cabinet of PGU connector). It is better to use a
grounding wrist strap with its cable permanently attached to the Minus of the system.

This sign accompanies instructions that must always be followed.

Explanations beside this sign are valid only for the Saia PCD® Classic series.

Explanations beside this sign are valid only for the Saia PCD® xx7 series.
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A.4.2

Installation direction and relays contact protection

Installation direction and relays contact protection

Installation direction for switching low voltages

For reasons of safety it is not allowed that low voltages (up to 50 V) and higher
voltages (50...250 V) are connected to the same module.

If a Saia PCD® system module is connected to a higher voltage (50...250 V) ap-
proved components for this voltage have to be used for all elements which are
galvanically connected to the system.

Using higher voltage (50...250 V), all connections to the relay contacts are to be
connected on the same circuit. That means at one point in such a way that they
are all protected against one AC-phase by only one fuse. Each load circuit may be
protected individually by a fuse of max. 2 A.

Installation direction for switching higher voltages

For reasons of safety it is not allowed that low voltages (up to 50 V) and higher
voltages (50...250 V) are connected to the same module.

If a Saia PCD® system module is connected to a higher voltage (50...250 V) ap-
proved components for this voltage have to be used for all elements which are

galvanically connected to the system. n

Using higher voltage (50...250 V), all connections to the relay contacts are to be
connected on the same circuit. That means at one point in such a way that they
are all protected against one AC-phase by only one fuse. Each load circuit may be
protected individually by a fuse of max. 2A.

PCD2.A200 max. 10 A

Burden

e

max. 2 A
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PCD2.A210

Burden

Installation direction and relays contact protection

max. 10 A
1

L1

[ ]

|
| —
—
G  E—
max. 2 A
PCD2.A220
Burden
\9—- o max. 6 A
L —
—1
max. 6 A
& 1
ﬁ- Burden
[ ]
L]
PCD2.A250
Burden
\3—- o max. 8 A
— 1
max. 8 A
& —]
/7—4- Burden
[ ]
L
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A4.4

Installation direction and relays contact protection

Switching inductive loads

Because of the physical properties of inductive loads, it is not possible to discon-
nect inductance without interference. This interference must be minimized as far
as possible. Although the Saia PCD® is immune to this interference, there are
other devices which may be susceptible.

It should be noted here that, as part of the harmonization of standards throughout
the EU, EMC standards have applied since 1996 (EMC Directive 89/336/EG).
Two firm principles can therefore be stated:

PROTECTION AGAINST INTERFERENCE FROM INDUCTIVE LOADS IS
MANDATORY

INTERFERENCE SHOULD BE ELIMINATED AS CLOSE AS POSSIBLE TO ITS
SOURCE

Relay contacts on the present module have been wired. However, it is still recom-
mended that a protection circuit should be fitted at the load.

(Often available as normal components on standardized contactors and valves).

When switching direct voltage it is urgently recommended that a recovery diode is
fitted above the load. This should even take place when, theoretically, an Ohmic
load is switched. In practice, there will always be a proportion which is inductive
(connection cable, resistance coil, etc.). In this case it should be noted that the
switch-off time will be longer.

(Approximate Ta . L/RL * v (RL * IL/0,7). n

For direct voltage, transistor output modules are recommended.

Relay manufacturer’s information on RC unit dimensioning

Wiring contact protection:

The purpose of contact protection wiring is to suppress switch arcing (“sparks”)
and thereby prolong the lifetime of the contacts. All protection wiring has disad-
vantages as well as advantages. For the cancellation of arcing by means of an RC
unit, see adjacent diagram.

When switching off load circuits with inductive components (e.g. relay coils and
magnet coils) the interruption of current results in overvoltage (standard induc-
tance) at the switching contacts. This may amount to many times the operating
voltage and so threaten the insulation of the load circuit. The resultant breaking
spark leads to rapid wear of the relay contacts. For this reason contact protection
wiring is particularly important with inductive load circuits. Values for the RC com-
bination can also be determined from the adjacent diagram. However, for voltage
U it is necessary to use the overvoltage arising from the interruption of current
(e.g. measurable with an oscillograph). Current must be calculated from this volt-
age and the known resistance, against which the voltage was measured.

Screening units should only use anti-interference capacitors that comply with VDE
0565 T1 class X2. These capacitors are switchproof and designed for particularly
high switching surges. They can also run directly on mains voltage.
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The resistors used must withstand high voltages (pulse stability). With low resist-
ance values in particular, voltage flashovers can occur at the ground helical sec-
tion produced in the manufacturing process. For this reason, composite carbon
resistors are often used in screening units. However, enamelled wire resistors or
cement resistors with a large helical pitch are suitable.

Dimensioning guide:
The value for C is the direct result of the switching current. The resistance value R can be established
by drawing a straight line through the corresponding points on the | and U curves and reading off the
resistance at the intersection with the R curve.
C I
10uF = 10A R
ur Load ~ 10k
E. E: 'El?' T — — 8
I - B
415 . [
, I3 U -4
F 4 | cf i
1uF T - | 2
6 3
4 1
T2 -1 ke2
2 C 6
0,1uF 4=1A B
] -4
& 3
4
i - 2
7
10nF - | 1000
B 3 F 8
4 7 - b
. 24 &0 &0 &0 B
5 - 4
1nF 4=100mA
B g - 2
- 6
| 5 - 0
- 4 [~ 6
L 3 [ 4
- 2
- 2
— 10mA L 1Q
Example:
Uu=100V I=1A
C is direct result with 0,1 uF
R =10 Q (point of intersection with R scale)
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Adress of Saia Burgess Controls

A.6 Contact

Saia-Burgess Controls AG
Bahnhofstrasse 18

3280 Murten

Switzerland

Phone ..., +41 266727272

FaX..miie oo +41 266727499

Email support: ........coecvvieeeenne.. support@saia-pcd.com
Supportsite: ... www.sbc-support.com
SBC site: ..o www.saia-pcd.com
International Represetatives &

SBC Sales Companies: .............. www.saia-pcd.com/contact

Postal address for returns from customers of the Swiss Sales office

Saia-Burgess Controls AG u

Service Aprés-Vente
Bahnhofstrasse 18
3280 Murten
Switzerland
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