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Graphical index

1 Graphical index

E graphical index singles out some highlights from the Hardware manual for the
D3 Series, and allows you to click on the text frames or directly on a component/
connector to jump straight to the corresponding section. The facility to jump to any
section from the table of contents is still to be completed.

Plug-in serial interfaces
in Slot 0...3, Section 5

LEDs for operating states,
Section 3.9

Battery changing,
Section 8.1

Flash card,
Section 3.13]

Run/Stop
switch, ——
Section 3.19.2

RS232/PGU
(Port 0)
Section 3.10

Ethernet, Section 5| |Earthing, Section 3.8.2

Expansion,
—| Section 3.5

iiiii

Communication, | [S-Net/RS485 Terminal block for supply, watch-
Section 5 (Port 10) dog, interrupt |.nputs and Port 2,
. Section 3.10
Section 3.10 LEDs for operatlng states,
Section 3.9 Communication, Section 5
USB port,
Section 5
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Introduction

2 Overview

2.1 Introduction

This manual covers the technical aspects of the PCD3 components. The following
terms are used frequently: n
e CPU Central processing unit: the heart of the PCD

e RIOs Remote I/Os: inputs and outputs connected to the CPU via a field bus
such as Profibus

e LIOs Local I/Os: these are connected to the CPU via the 1/0 bus or a RIO
(i.e. with the shortest possible cables)

e Modules Input/output elements, mounted in a housing, matched to the PCD3
system

e Module holder CPU, RIO or LIO, to which modules may be attached

The aim of this section is to present the essentials of planning and installing control
systems with PCD3 components. It covers the following topics:

° Planning an application
° Cabling
° Addressing and cabling rows

Details of hardware, software, configuration, maintenance and troubleshooting are
described in separate sections. The Appendix contains an explanation of the icons
used, and the company address.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 2-1


Евгений
Комментарии к тексту
Держатель процессора и модулей


Saia-Burgess Controls Ltd. Overview

Planning an application

2.2 Planning an application
The following aspects should be considered when planning PCD3 applications:

° The internal load current taken by the 1/O modules from the +5V and V+ supply
must not exceed the maximum supply current specified for the CPUs, RIOs or n
LIOs (PCD3.C200)

) The CPU or the RIO type determines the maximum number of module carriers

° The total length of the I/O bus is limited by technical factors; the shorter, the
better

The PCD3.C200 is used to extend the I/O bus or for the internal power supply (+5V
and V+) to a module segment. Please note the following rules:

° Use no more than six PCD3.C200s in one configuration, or the time delay will
exceed the 1/0 access time

° Use a maximum of five PCD3.K106/116 cables

° After each cable (at the start of a row), insert a PCD3.C200
Exception: In a small configuration with no more than 3 LIOs, these can be
supplied from the PCD2.Mxxx. A PCD3.C200 is not needed

) Where an application is mounted in a single row (max. 15 LIOs), after every
five PCD3.C100s a PD3.C200 must be inserted to amplify the bus signal
(unless the configuration ends with the fifth PCD3.C100)

=% Py —mg?ss TE el

° If the application is mounted in multiple rows, the restricted length of cable
means that only three LIOs (1x PCD3.C200 + 2x PCD3.C100) may be
mounted in one row

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 2-2



Saia-Burgess Controls Ltd. Overview

Planning an application

When planning an application, we recommend the following procedure:

o Select the /0O modules according to your requirements. Where possible, use
PCD3 I/O modules with 16 connections; these have 16 red LEDs.

@ From the number of I/O modules, calculate the required number of module n
holders. Check that the number of module holders is allowed:

PCD3 M3020 M3xx0 | M5xx0 | M6xx0
I/O bus connection for expansion units no yes

Number of inputs/outputs or I/O module 64" 1023"2

sockets: 4 64

1) Using digital I/O modules PCD3.E16x or A46x with 16 I/Os each
2) On all PCD3 units, address 255 is reserved for the watchdog. The 1/Os reserved for the watchdog cannot be used,
and no analogue and H modules can be used on the sockets with base address 240

9 Arrange module holders in row(s) according to the mounting area available

Connecting material required

Arrangement with one PCD3.Mxx0; LIOs in one row
Max. 15 x PCD3.LIO’s in a row, no extension cable, with PCD3.K010 connector
only

Connecting material for this arrangement:
n x PCD3.K010 connectors between PCD3 module holders

Arrangement with one PCD3.Mxx0; LIOs in multiple rows
Max. 3 PCD3.LIOs side-by-side and one row beneath the other, with extension
cables for the rows beneath (max. 15 PCD3.LIOs)

Connecting material for this arrangement:

n x PCD3.K106/116 extension cables to connect the last PCD3 module holder
in one row with the first PCD3 module carrier in the next row; n x PCD3.K010
connectors between PCD3 module holders

Arrangement of a RIO node with the LIOs side-by-side
Max. 3 x PCD3.LIOs total

Connecting material for this arrangement:

n x PCD3.K010 connectors between PCD3 module holders

For all arrangements: After every five PCD3.C100 module holders, insert a PCD3.
C200 base unit as an I/0O bus amplifier
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Planning an application

@ Use the table in the section on "Current consumption of the modules" to
calculate the load current on the internal +5V supply (use the worst-case /
highest values)

6 Check that the max. supply current is sufficient for the CPU, RIO or PCD3. n
C200. To supply a module segment separately, use a PCD3.C200 instead of a
PCD3.C1xx. Check that the load current for all segments does not exceed the
max supply current for the CPU/RIO/PCD3.C200. The max. supply current can
be found in the section on "Internal supply"

@ Calculate consumption from the 24 V supply. The current consumption for the
PCD3 configuration can be determined from the section on "Current
consumption of the modules" (use the worst-case / highest values)

For 16 outputs with a load current of 0.5 A each, the loading will be 8 A with all

n Note that in most applications the outputs place the heaviest load on the 24 V supply.
outputs connected.

0 Do not forget the appropriate connecting cables for the module holders

@ Calculate the number of terminal blocks required for the I/Os, and order
separately. Screw or spring clamp terminal blocks can be ordered as required.
Not all modules require the same type of socket connection.
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Cabling

2.3 Cabling
2.3.1 Cable layout

It is advisable to wire the I/O modules from a cable channel.

Cables to connections on the lower part of the module carriers (supply, earth) should
preferably be wired from a cable channel below the module holders.

Following these rules will ensure that the LEDs are visible and the bus connections
remain accessible.

2.3.2 Cable routing

e 230 V supply lines and signal lines must be laid in separate cables at least 10 cm
apart. Even within the switching cabinet, it is advisable to leave space between
power and signal lines.

e Digital signal / bus lines and analogue signal / sensor lines should be laid in
separate cables

e |tis advisable to use shielded cables for analogue signal lines.

e The shield should be earthed at the entry or exit to the switching cabinet. The
shields should be as short as possible and of the largest possible cross-section.
The central earthing point should be > 10 mm? and connected to the PE ground
wire by the shortest route

e The shield is generally connected to one side of the switching cabinet only, unless
there is a potential equalization with significantly lower resistance than the shield
resistance

e Inductivities installed in the same switching cabinet, e.g. contactor coils, should be
provided with suitable suppressors (RC elements)

e Switching cabinet components with high field intensity, e.g. transformers or
frequency inverters, should be shielded with separator plates with a good ground
connection.

Surge protection for long distances or external lines

e Where lines are laid outside the building, or over longer distances, suitable surge
protection measures should be applied. For bus lines in particular, these
measures are essential.

e With lines laid outside, the shield must have adequate current-carrying capacity
and be earthed at both ends.

e The surge conductors should be installed at the input to the switching cabinet.
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Addressing and cabling rows

2.4 Addressing and cabling rows
The address of a module is determined by its module position in the configuration.

PCD3 CPUs: Module addresses begin with base address 0 (zero) on socket 1

(addresses 0 to 15) and go up in increments of 16 to address 63 on n
socket 4, regardless of the number of inputs/outputs (16, 8 or 4 )

PCD3 LIOs:  Determined by the module position in the configuration; go up in
increments of 16

PCD3 RIOs: There is no direct access to the 1/Os; the entries are defined by the
network configurator.

0 16 32 48 64 128 176
[ I I I I I I I I I I ]

== Emm
192 368

l I |

next row up to ‘
max. 1023

-ension cables connect the module holder at the right-hand end of a row with the
iIrst module holder at the left of the next row. The address of the first module in a
second or third row equals the address of the last module in the previous row +16.

To simplify cabling, the module locations for the PCD3 module holders are labelled
0 to 3. For more precise addressing, each module holder and each module also has
an address field in the bottom right corner of the housing. The use of these address
fields is described in the next section.

ress 255 is reserved for the watchdog relay. Modules that use this address must
not be installed in module position 16. For more details, please refer to the section on
the "Hardware watchdog".
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Addressing and cabling rows

h additional PCD3.C100/C200 module holder provides space for 4 further 1/O
modules; at the end of the bus, a PCD3.C110 provides space for 2 further I/O mod-
ules. The connection to the next row is via the PCD3.K106/116 26-core extension
cable.

!ces arising with too small cable radii (smaller than the natural radius) may damage n
e plug connection.

The extension cables must not be plugged in or removed with the controller
connected to the power supply.

2.4.1 Labelling module holders and modules
The sockets for the PCD3 module holders are labelled 0 to 3.
Every module holder has an address field in the bottom right corner of the housing

Example:

HON N S E— N A S—

0-L3 1-L3

All PCD3 module holders and the PCD3.K106/116 extension cable are provided with
a matching set of labels for additional markings.

64 64 80 96 112 |0
128 128 |144 |160 [176 |0
192 1192 208 [224 [240 |16
256 |256 (272 288 304 |32
320 320 (336 |352 |368 |48
384 1384 [400 |416 [432
448 1448 464 480 (496
512 |512 |[528 |544 |560
576 |576 [592 |608 [624
640 |640 |[656 |672 |[688
704 704 |720 |736 |752
768 |768 |784 (800 |816
832 832 |[848 864 |[880
896 |896 [912 1928 [944
960 960 |976 992 [1008
43108686 0
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Addressing and cabling rows

Since the middle of 2005, all PCD3 I/O modules have been fitted with a means of
attaching a label clip. These clips can be snapped on to the right or left (e.g. where
there are no LEDs) of the connector. Prepunched labels can be inserted into the
clips. The clips, including prepunched labels (A4 sheets) are available as accessories
under item-number 4 310 8723 0. n

Older module housings New module housings with
without attachment attachment facility
facility

The prepunched labels can be edited using a program:

e Download S-Label Creator from the support site
http://www.sbc-support.ch/pcd3/S-LabelCreator.htm

e Start the program

e Select I/O module and edit preset text to your own requirements (font, colour, bor-
ders etc.)

e Print the prepunched labels on the A4 sheets provided
e Peel label off the A4 sheet
e Push the label under the transparent clip from left to right

<N

T T T

I C

1

7 i
. 12 1 |:>
T a

It z

IG 5
R 7
AR Floa

Software tools - restrictions

The S-Label Creator software requires the Framework Redistributable package from
Microsoft®. This can also be found on our support site (see above).
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System overview

3 PCD3.Mxxx0 Classic CPUs and module holders

The CPUs in the xx7 series are described in a separate manual.

3.1 System overview

o0 —0W

~D Z 1

CPU for centralized applications
PCD3.LIO

RIO for decentralized applications
PCD3.RIO PCD3.LIO

Saia®S-Net networking concept

Saia®S-Net is the name of the new, flexible networking concept for innovative and
economical automation systems with Saia® PCDs.

Based on the Ethernet-TCP/IP (Ether-S-Net) and Profibus (Profi S-Net) open
standards: use of existing network infrastructure — no duplicate cabling required

Supports multi-vendor and multi-protocol operation:

Reduced costs for project planning, programming, commissioning and
maintenance by general use of Ethernet TCP/IP and Profibus with S-Net, the
Private Control Network (PCN) for Saia® PCDs

General use of web technologies via Ethernet TCP/IP and Profibus for
commissioning, operation, monitoring and diagnostics

General programming and commissioning via Ethernet TCP/IP and Profibus
Network connections integrated into the base unit; Profibus interface integrated
into the operating system of the new Saia® PCD3 controllers and Saia® PCD3
RIOs (included in the base unit, at no extra charge)

Profi S-Net with optimized protocols and services for efficient operation of
Saia® PCD3 RIOs and Saia® PCD3 controllers on the Profibus

Multi-protocol operation:

The new Saia®PCD3 controllers and Saia® PCD3 RIOs support Profibus-DP and
S-Net on the same socket

Continuity and security of investment:

All Saia® PCD systems can be integrated into the design using existing Profibus
and Ethernet TCP/IP connections
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General technical details

Saia® PCD web server

All Saia® PCD3 controllers and Saia® PCD3 RIOs come with an integrated web server
as standard:

e \Web browser as a tool for commissioning, support and visualization:
Access to the Saia® web server is via standard web browsers such as Internet
Explorer and Netscape Navigator This makes the web browser, which can be
operated intuitively by anyone, the standard tool for commissioning, service, n
support and visualization of machines, units and installations. The user can
retrieve pre-defined device and system-specific HTML pages, giving access to all
data on controllers and RIOs. Graphical elements (images, diagrams etc.) as well
as text documents (operating and repair manuals) can also be integrated into the
HTML pages, to provide a personalized user interface

e General access to any desired interfaces and networks:
Access to the web server is available not only via Ethernet TCP/IP, but also via
cost-effective standard serial interfaces (RS232, RS485, modem etc.) and via
Profibus networks, throughout the system and at different levels in the network.
This makes it economical to use web technology to operate and monitor even the
smallest applications.

e The Saia®PCD web server is integrated into all products:
Having a web server integrated as standard eliminates the cost of run-time
licenses or additional modules. In all new Saia® PCD3 controllers and the
Saia®PCD3 RIOs, the web server is already included in the base units, at no extra
cost.

3.2 General technical details

Supply (external and internal)

Supply voltage 24 VDC ++25% smoothed or 19 VAC +15% full-wave rectified
(18 VDC)

Power consumption® typically 15 W for 64 1/Os

Capacity of internal 600 mA

5V bus?

Capacity of internal The capacity of the +V bus depends on the capacity of the 5V

+V bus (16...24 V)? bus, as follows (the more precisely the 24 V are maintained, the

higher the possible capacity):
-25%
24V 1509 100 [mA]

'20%: 150_ I 5V bus [mA]

24V 35, 1
-10% | 5w
24V 49,1260~ 5'o" MA]

1) The loads handled by the outputs and other consumers are generally more important for sizing the supply than
the internal power leakage of the control

2) When planning PCD3 systems, it is essential to check that the two internal supplies are not overloaded. This
check is especially important when using analogue, counter and positioning modules, as these may have a very
large power consumption.

It is advisable to use the calculation table at www.sbc-support.ch.

Atmospheric conditions

Ambient temperature When mounted on vertical surface with vertically aligned
terminals: 0...+55 °C

In all other mounting positions, a reduced temperature range of
0..+40 °C applies
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PCD3.Mxxx0 Classic CPUs and expansion housings

General technical details

Storage temperature

-20...+85 °C

Relative humidity

10...95% without condensation

Vibration resistance

Vibration

according to EN/IEC61131-2:
5...13.2 Hz constant amplitude (1.42 mm)
13.2...150 Hz, constant acceleration (1 G)

Electrical safety

Protection type

IP 20 according to EN60529

Air/leakage paths

according to EN61131-2 and EN50178: between circuits and
bodies and between electrically isolated circuits: surge category
II, fouling level 2

Test voltage

350V / 50Hz AC for nominal unit voltage 24 VDC

Electromagnetic compatibility

Electrostatic discharge

according to EN61000-4-2: 8 KV: contact discharge

Electromagnetic fields

according to EN61000-4-3: field intensity 10 VV/m, 80...1000 MHz

Bursts

according to EN61000-4-4: 4 KV on DC supply lines, 4 kV on 1/O
signal lines, 1 kV on interface lines

Noise emission

according to EN 61,000-4-6: Class A (for industrial areas)
Guidance on the correct use of these controls in residential areas
can be found at www.sbc-support.ch (additional measures).

Noise immunity

acc. to EN61000-6-4

Mechanism and mounting

Housing material

Module holder: PC/ABS, light grey, RAL7035

/0O modules: PC, transparent blue
Clips: PAM, orange, RAL2003
Fibre optics: PC, crystal-clear

Mounting rail

Top-hat rail according to DIN EN60715 TH35
(formerly DIN EN50022) (1 x 35 mm)

Connections

Terminal |Spring Screw Spring Spring Earth Terminal
blocks terminals terminals terminals terminals terminal |2-pole
10-pole, 10-pole 14-pole, 24-pole, supply
4-pole 12-pole, 6-pole
8-pole
Section
stranded [0.5...2.5 mm?|0.5..2.5 mm* |0.5..1.5mm? 10.5...1.0 0.08... [0.5...
single wire [0.5...2.5 mm2 |0-5...25mm? 10.5..1.5mm* {mm2 2.5mm? (1.5 mm?
0.5...1.0
mm?
The terminal blocks may only be plugged onto 20 times. They must then be replaced, to
guarantee a reliable contact
Length of |7 mm 7 mm 7 mm 7 mm 5...6 7 mm
insulation mm
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PCD3.Mxxx0 Classic CPUs and expansion housings

3.3 System resources

3.3.1 Program blocks

System resources

Type Quantity | Addresses |Remarks

Cyclic organization blocks 16 0...15 Main program elements
(COB)

Exception/system-dependent 32 0...31 called from the system
organization blocks (XOB)

Program blocks (PB) 300 0...299 Sub-programs

Function blocks (FB)

1000 0...999

Sub-programs with parameters

Sequential blocks (SB)

each (with PG5 = 1.3 and
firmware version 2= xxx)

total 6000 steps and transitions |96 0...95

for Graftec programming of
sequential processes

3.3.2 Computation ranges for count types

Type

Remarks

Integers

—2,147,483,648 to
+2,147,483,647

Format: decimal, binary, BCD or
hexadecimal

Floating point numbers

—9.223,37 x 108 to
—5.421,01 x 102
+9.223,37 x 10" to
+5.421,01 x 102°

Instructions are provided to
convert values held in Saia
format (Motorola Fast Floating
Point, FFP) to IEEE 754 format
and vice versa.

3.3.3 Media

Type

Quantity |Addresses

Remarks

Flags (1 bit)

8192 FO...8191

By default, flags are not volatile,
but a volatile range can be
configured, beginning with
address 0

Registers (32 bit)

16383 R0...16383

For integer or floating point
values

Text/data blocks

XorDB

8191 0...8191

The texts 0..3999 are always
written to the same memory area
as the user program.

Where the user memory has
been extended, the base
memory can be configured to
hold RAM texts and DBs. The
texts and DBs held in this way
have addresses = 4000

Timers/counters (31 bit)

1600" T/C 0...1599

The breakdown of timers and
counters is configurable. Timers
are periodically decremented by
the operating system; the basic
time unit can be set between 10
ms and 10 seconds

Constants with media code K

any

Values 0..16383; may be used in
instructions instead of registers
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3.4

PCD3 CPUs

Constants with no media any Values - 2,147,483,648 to

code +2,147,483,647. Can only be
loaded into a register with an LD
command, and cannot be used in
instructions instead of registers.

1) The number of timers configured should be only as many as required, to prevent unnecessary CPU loading

PCD3 CPUs

PRy

-y
IIcII II@lIl 1. [
- . : : 4"".

& SaldPCDO M | 5540

Profibus
Basic Extended CAN DP
Differentiation of PCD3 Master
base units PCD3.M 3020 | 3230 5440 6240 | 6440
3120 3330 5340 5540 6340 6540
General features
I/0 bus extension no yes
Number of inputs/outputs or U&E? up to 102392
I/O module sockets 4 64
Processor (Motorola) CF 5272/ 66 MHz
Processing time
Bit instruction 0.3...1.5 usd
Word instruction 0.9 ps?
Firmware, firmware update
(firmware memory soldered Downloadable from the PG5 environment
on)
Programmable with PG5 from 1.3.1002 f
M3120 from rom from from from
1.4.100 1.4.120 | 1.3.1002 | 1.4.100 | 1.4.120
Main memory for user 128 512 1 MBvte 4
program, text, DB (RAM) KByte | KByte ¥ y
Backup memory onboard 128 512 1 MByte 4
(Flash) KByte | KByte 4 1 MByte flash card (optional)
Hardware clock Yes, better than 1 min/month
Accuracy
4 hours with s
Data backup Super Cap G 20:;’?3“’[2::25? WG
(after 10 mins) Y
Interrupt inputs 2
Max. input frequency 1 kHz®
Interfaces
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PCD3 CPUs
Profibus
Basic Extended CAN DP
Differentiation of PCD3 Master
base units PCD3.M 3020 | 3230 5440 6240 | 6440
3120 3330 5340 5540 6340 6540
Programming USB 7
interface
Optional serial port [
Pg o P RS232, RS422/485 or TTY current loop 20 mA
pluggable (PCD3.F1xx modules)
Port 0 (PGU) also available
as RS232 interface, up to v
115 kbps
Serial data port RS485, up
to 115 kBit/s P
Profi-S-Net interface Port 2 up to 187.5 kbps t§3“51ﬁé'§s Port 2 Egpt;’ 187.5
M3120 | M3330 M5540 onl M6340 | M6540
Ether-S-Net interface only only v v y only only
v v v v
Field bus connections
Serial-S-Net v
Profi-S-Net v
M3120 | M3330 M5540 onl M6340 | M6540
Ether-S-Net (TCP/IP) only | only v O] only only
v v v v

1) Using digital I/O modules PCD3.E16x or A46x with 16 I/Os each

2) On all PCD3 units, address 255 is reserved for the watchdog. The 1/Os reserved for the watchdog cannot be used,
and no analogue and H modules can be used on the sockets with base address 240

3) Typical values; the processing time is dependent on the load on the communication ports

4) From hardware version D and matching firmware, see detailed notes in section 3.13.1

5) The period given is a buffer time; it is dependent on the ambient temperature (a higher temperature means a
shorter buffer time)

6) The 1kHz applies with a pulse/pause ratio of 1:1 and refers to the total frequencies of the two inputs

7) The USB port is type "USB 1.1 Slave Device 12 Mbps" and can only be used for programming and as an S-Bus
Slave, together with certain software products (Webconnect, ViSi-PLUS with S-Driver).
With a USB 2.0 hub, the download runs twice as fast

Can also be used as a serial data port, e.g. to connect a terminal; but this hampers commissioning and trouble-
shooting with the debugger
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PCD3 CPUs
3.4.1 Block diagram for PCD3.Mxx0
|t S I 0 S I
F1xx moduls i
communication I/0 in Base I/O in Extensions
Supply slot#0...3 unit PCD3.C100/.C110/.C200
Serial data interfaces/ | Addresses 0...63 Addresses 64...1023
connections of fieldbus
> > n
CPU and I/0O Bus I/0 Bus
3 RUN
STOP E||E P
L CPU E § Backup
—>| Interrupt- R % —
. — [e) M
—>| inputs M A d user
) memory
. user media user memory
Date-Time
nvol
R register
T timer
C counter
Watch-Dog F flag
vol volatile
— nvol non volatile
P program
TX text
g ;I 3) 4 ‘\Ll 3) 3) 1) DB data block
RS 485 COM/PGU USB for the programing
S-Net/ Ethernet- Modem RS232 unit
MPI TCP/IP “full handshaking”

1) Connection for the programming unit
2) Except PCD3.M3020/3120

3) PCD3.M5xx0/M6xx0 only

4) With PCD3.M3330 or PCD3.M5540

No changes (e.g. plugging/unplugging I/O modules) should be made with the power
switched on.

To prevent loss of data, batteries should be changed with the power switched on.
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PCD3 CPUs

3.4.2 Hardware and firmware versions for the PCD3.Mxxx0

The firmware versions for the PCD3.Mxxx0 are generally upwardly compatible in
terms of hardware, so old CPUs can be fitted with new firmware, in order to take
advantage of new functions. This feature is highly valued, and we will try to retain it
for as long as possible; however, we cannot guarantee this.

motherboard. A firmware update can be applied by downloading a new version with

The firmware for the PCD2.Mxxx0 is stored in a Flash EPROM, soldered to the n
the PG5. The procedure is as follows:

e Go to www.sbc-support and download the latest firmware version

e Establish a connection between PG5 and the CPU, as when downloading an
application (according to the facilities available, serial with PGU cable, modem?,
USB, Ethernet)

¢ Open the Online Configurator and go offline

* From the Tools menu, select “Update Firmware”, then use the Browse function to
select a path to the file for the new firmware version. Ensure that only one file is
selected for download

e Start the download

e After the download, the power supply to the PCD must not be interrupted for 2
minutes (CPLD programming sequence). Otherwise, the CPU may be blocked in
such a way that it has to be returned to the factory.

While the Run/Halt LED is flashing slowly, the download is not yet complete. Only
when it starts flashing fast is the programming finished.

1) A modem connection is not always reliable. A modem may become blocked in such a way that remote access is
no longer possible. In such cases, an on-site visit will be necessary. Other connection options are preferable.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 3-8


http://www.sbc-support.ch

Saia-Burgess Controls Ltd.
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3.5 Expansion with PCD3 components

The PCD3.Mxxxx controllers can be expanded with PCD3.Cxxx components, making

Expansion with PCD3 components

additional module sockets available. On the PCD3.Mxxx0, up to 15 PCD3.Cxxx
module holders can be attached (PCD3.M3020/3120 cannot be expanded). This
allows the user to attach a maximum of 64 1/0 modules, or 1023 digital inputs/

outputs.

Type M3020 M3230 M5xx0
M3120 M3330 M6xx0

Maximum number of inputs/outputs or I/O 64" 102312 102312

module sockets for the system: 4 64 64

1) Using digital I/O modules PCD3.E16x or PCD3.A46x with 16 I/Os each

2) On all PCD3 units, address 255 is reserved for the watchdog. The 1/Os reserved for the watchdog cannot be used,

and no analogue and H modules can be used on the sockets with base address 240

PCD3.M5540

PCD3.C100

dnburgess - ISP

Addressing
0 16 32 48 64 128 176
11 e s
192 368
C g CER |- | &s- &l

next row up to
max. 1023

For local expansion, the PCD3 LIO (local I1/O) modules can be used.

For decentralized expansion using Profibus, the PCD3 RIO (remote 1/0) modules can

be used:

The maximum number of 1/Os is dependent on the controller being used:

PCD3.C110

When selecting I/0O cassettes, ensure that the internal 5V and +V supply is not

overloaded.
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Mounting CPUs and module holders

3.6 Mounting CPUs and module holders

The PCD3 CPUs and module holders can be snapped onto a 35 mm Top-hat rail
according to DIN EN60715 TH35 (formerly DIN EN50022). (Remember: the PCD2
needs two top-hat rails).

¥ Mounting the PCD3 on the top-hat rail
€O © Press bottom of housing onto the
mounting surface
y ® Press upwards against the top-hat rail

© Press top of housing against the
mounting surface and snap into place

® Push the housing down onto the top-hat
rail to ensure that it is secure

«0 Removal

() To remove the housing, push upwards
(2] and pull out.

Insertion of /0 modules PCD3.C100 basic unit

with four slots

Location slots

For additional
screw fixing @

o © Label holders

o Insert the module into the appropriate module location and press down to the
bottom of the CPU or module holder housing; ensure that the orange clip is
engaged

®  For security, a guideway is provided to prevent the module being inserted
the wrong way round. In awkward positions, the modules can also be secured
with a screw.

Screw type: self-tapping 3x8mm, standard type obtainable from hardware
stores

©  Number of module slots in the module holder:

° 4 positions (labelled 0, 1, 2 and 3) PCD3.Mxxx0,C100/C200/T760
° 2 positions (labelled 0 and 1). The PCD3.C110 can only be used as the
last module holder in the bus
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Dimensions

3.6.1 Mounting position and ambient temperature

A vertical surface is normally used to mount the module carrier; the 1/0 connections
to the modules then also run vertically. In this mounting position, the ambient
temperature may be from 0 °C to 55 °C. In all other positions, air convection works
less well, and an ambient temperature of 40 °C should not be exceeded.

3.7 Dimensions n

PCD3.M5xx0/M6xx0 PCD3.M3xx0
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oo

180 130
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B UUTTUTY
© i O
1  INOANOA
uql

28.5

125.8
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Dimensions

PCD3.C100/C200/T76x
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Power supply and connection plan

3.8 Power supply and connection plan

3.8.1 External power supply

Simple, small installations

:

d

L O s1gy

19VAC
+15%

Trafo min. 50VA

O eND

] Sensors:
Actuators:

Suitable for

modules:

Electro-mechanical switches

Relays, lamps, small valves with < 0.5A switching current
PCD3.Mxxxx

PCD3.E1xx, E5xx, E6xx, A2xx, Adxx, B1xx

PCD3.W1xx, W2xx, W3xx, W4xx, W5xx, W6xx

Small to medium installations

Trafo min. 50VA

Nt = O 118y "
19VAC
£15%

Ny —

|
|
1

O ov
¢ O GND
L O .2av=
24VDC
n Controller |°5
n O v
L N
° Sensors: Electro-mechanical and proximity switches, photoelectric

° Actuators:

° Suitable for

modules:

barriers

Relays, lamps, displays, small valves with < 0.5A switching
current

PCD3.Mxxxx

PCD3. E1xx, E5xx, E6xx, A2xx, Adxx, B1xx

PCD3.W1xx, W2xx, W3xx, W4xx, W5xx, W6xx

PCD3. H1xx", H2xx", H3xx"

PCD7.D2xx"

*) These modules must be connected to a smoothed 24 VDC supply
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Power supply and connection plan

3.8.2 Earthing and connection plan

0V +24VDC
07 n
o
o
o
o .
o_:
(e}
o
1]
[d
2.5 mm? 2.5 mm?
[© 0O Earthing bar © |

In the bottom part of the PCD3 module housing there is a shielding and earthing
plate. Together with the shielding and earthing plate in the module holder, this
constitutes the common, large-area ground for all I/O modules and for the external
power supply.

When a module is plugged into the module holder, a metal tab on the module housing
creates a reliable multi-point contact to the module carrier concerned.

The zero-potential (Minus pole) of the 24 V supply is connected to the Minus
terminal of the supply. This should be connected to the earthing bar with the shortest
possible wire (< 25 cm) of 1.5 mm?2. The same applies to the Minus connection to the
PCD3.F1xx or the interrupt terminal.

Any shielding of analogue signals or communication cables should also be brought to
the same earth potential, either via a Minus terminal or via the earthing bar.

All Minus connections are linked internally. For problem-free operation, these
connections should be reinforced externally with short wires of 1.5 mm?2.
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3.8.3 Internal power supply

Operating states

PCD-Bus
PCcDs PTC pav bC | u
Q N o e a

g LZ o440 7 be ? o v
A é VoItage- !

N 39v = monitor [—©0 CLR
=y 5V !
=] K |

? | GND i ® °® <|> ov
DC |

o +V

bC | (16..24V)

Capacity of internal power supply

From the base units, the following currents are available for the plug-in modules:

+B5V: 600 mA

+V (16...24 V) : 100 mA (the exact loads should be taken or calculated from the
technical details in section 3.2, or you are advised to use the

calculation table at www.sbc-support).

3.9 Operating states

The CPU can assume the following operating states:

Run, Run conditional, Run with error, Run cond. with error, Stop, Stop with error, Halt

and System Diagnostics

The display uses the LEDs shown below:

Batterie- Batt
modul
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Operating states

CPU tvpe PCD3.Mxxxx

yp Battery module For PCD3.M3xx0, these LEDs only

LED Batt Run Halt Error Run/ Link User Power
Halt

Colour Red Green Red Yellow |bi-colour| Yellow | Yellow | Yellow
Run o (o} o o o o o o}
Run cond. o o/o o o o/o o o
Run with
error (0] o o @) (@) (o) (@) (0]
Run cond.
with error o /o o o o/o o () o
Stop o o o o o o o o)
Stop with
error o o (0] o O O (@] (0}
Halt o o e o e o o o)
System
diagnostics o] o/o @/o olo o/o olo olo
Batt./Super
Cap voltage (<) (o) (o) (o) o o o (o}
absent
Communi-
cation O
O LED off @® LED on ®/0 LED flashing
Start Self-diagnosis for approx. 1 sec. after switching on or after a Restart
Run Normal processing of the user program after Start. Where a programming

unit is connected via a PCD8.K11x in PGU mode (e.g. PG5 in PGU mode),
the CPU automatically goes into the Stop state and not the Run state; this
is for safety reasons

Run conditional

Conditional Run state. A condition has been set in the debugger (Run
until...), which has not yet been met

Run with error

Same as Run, but with an error message

Run cond. with
error

Same as conditional Run, but with an error message

Stop

The Stop state occurs in the following cases:

* Programming unit in PGU mode connected when the CPU was switched
on

» PGU stopped by programming unit

+ Condition for a COND.RUN has been met

Stop with error

Same as Stop, but with an error message

Halt

The Halt state occurs in the following cases:

+ Halt instruction processed

+ Serious error in user program

+ Hardware fault

* No program loaded

* no communication module on an S-Bus PGU or
Gateway Master port

System If the PLC doesn‘t go to RUN after 2 minutes, you have to send it for repair
diagnostics
Reset The RESET state has the following causes:

» Supply voltage too low
» Firmware not starting up
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3.10

Connections to the PCD3.Mxxx0

t -la.
L
.
——

PCD3.M5540

leli Ilelll
" L] - - - wr

Slot 0 (Port 1)

fo
i '

S-Net/MPI
(Port 10)

PGU/RS232 (Port 0

)

Ethernet (Port 9)
RS485 (Port 2)

USB

Connections to the PCD3.Mxxx0

PCD3.M3330

P e oy

II II@‘II

PCD3.M5xx0 and || PCD3.M5xx0 (except PCD3.M5340)
PCD3.M6xx0
RS232/PGU S-Net/MPI/RS485
Port 0 Port 10
D-Sub Signal D-Sub Signal Explanation
pin pin
1 DCD 1 GND GND
2 RXD 2 M24 0V of 24 V supply
3 TXD 3 RxD/TxD-P") | Receive/transmit data positive.
4 DTR 4 CNTR-P Control signal for repeater
(direction control)
5 GND 5 DGND") Data communication potential
(earthto 5V
6 DSR 6 VP2) Supply voltage to P line
termination resistors
7 RTS 7 P24 Output voltage plus 24 V
8 CTS 8 RxD/TxD-N") | Receive/send data negative
Port 0 \ Port 10 9 not used 9 n.c. not connected
" Mandatory signals (must be provided by the user).
2 The signal is provided by the control system.
PCD3.M5340 PCD3.M5xx0
RS422 RS485
PGND Port 3 Port 3
D-Sub Signal D-Sub Signal Explanation
pin pin RS422 RS485
1 /RXD 1 Receive data -
2 /ICTS 2 Ready to send.-
3 /TXD 3 /RxD /TxD Send data - Receive/send -
4 /RTS 4 RTS Send request - Send request
5 DGND 5 DGND Data ground Data ground
6 RXD 6 Receive data+
7 CTS 7 Ready to send.+
PGND 8 TXD 8 RxD TxD Send data+ Receive/send +
9 RTS 9 Send request +
Port0 | Port3 PGND PGND Protective ground

*) Fixing screws on the D-Sub socket housing
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Connections to the PCD3.Mxxx0

PCD3.M6240 and || PCD3.M6440
PCD3.M6340 PCD3.M6540
g CAN Profibus DP Master
Com / PGU CAN Port 10 Port 10
(® (® D-Sub Signal D-$ub Signal Explanation
. o Y pin pin CAN Profibus DP
i : ]3 1 !
: s(c|)e 2 CAN_L" 2 GND? Receive/send Protective
( - neg. ground
3 GND 3 B red Data transfer Receive/send
potential ground pos.
—— 4 4 In
Com {PGU Profibus DP 5 5 GND BUS For terminal
o - resistors
ofl, o8 6 6 +5V_BUS For terminal
. : :: g resistors
F alo\: 2 7 CAN_H" 7 24\/2) Receive/send
! pos.
\= 8 8 Agreen . Receive/send
m ) neg.
Port0 | Port 10 9 9
Y Electrically isolated
2 Not electrically isolated
For all types
Terminal block for supply, watchdog, interrupt inputs and Port 2 Profibus Profibus
Pin | Signal Explanation signal wiring
= 1 D Port#2; RS485 up to 115.2 kbit/s usable RxD/TxD-N A
¥ as free user interface or (except PCD3. green
G M5440 and PCD3.M5540) Profi-S-Bus up to B
z 2| /b 187.5 kbits/s RxD/TxD-P red
Z 3 | Int0 2 interrupt inputs 24 VDC or
Z 4 Int1 1 rapid counter 24 VDC
g 5 WD
5 6 WD Watchdog
E 7| +24v Voltage suppl
g 8 | GND 9 pply
RS485 terminator switch
Switch . . i
position Designation Explanation
left 0] without termination resistors
right C with termination resistors
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Partitioning options for user memory

3.11 Partitioning options for user memory

In the PG5 hardware configuration, the user memory is partitioned by default into
lines of code and texts/DBs, in a way that suits most applications.

In the case of a large program with few texts/DBs or a very small program with
many texts/DBs, the user can partition the memory manually. In order to choose an
appropriate breakdown, the following should be noted: n

¢ the partitioning is into "kBytes lines of code" and "kBytes text/DBs", where the
"kBytes lines of code" can only be changed in 4 kByte steps, as every line of code
occupies 4 bytes

® the result of the formula (4 x "kBytes program cells") + "kBytes texts/DBs" must
equal the effectively available user memory,
e.g. 4 x 24 kBytes + 32 kBytes = 128 kBytes

® each character of a text occupies 1 byte

e each 32-bit element of a DB occupies eight bytes in the address range 0..3999,
and the header of the DB takes up a further three bytes

* \We recommend always using DBs with addresses = 4000. These can hold more
elements (16384 instead of 384), take up less space (only 4 bytes instead of 8
bytes per element, but NB, 8 bytes instead of 3 for the header) and the access
time is substantially shorter.

Example of manual partitioning:
Ed

Hh Mm]’-'n.um'rdl SHiua | Senal | Meoders | Pacli 58 | TEPAP | Goteway |

el FAM My Sl dbin Fiash Bachup Memary
Lintn Tead/H  Esdonsen
K Lnes K. B K. Rybent Estonsnm Mpecny Bachag fize
Cam T —
Total User Progrem Siee Usee Pygeyae Backup Siee
51K Dt I |
St Dedmi
Sovm Ar Doen. | Upiosd Dovrkad | [ ok ] cenca Hee |
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Data storage in case of power failure

3.12 Data storage in case of power failure

The resources (registers, flags, timers, counters etc), and possibly the user program
and the text strings/DBs, are stored in RAM. To ensure that they are not lost and that
the hardware clock (where present) continues to run when there is a power failure,
the PCD3s are equipped with a buffer capacitor (SuperCap) or a buffer battery.

CPU type Buffer Buffer time

PCD3.M3xx0 Super Cap (soldered, maintenance- |4 hours"
free)

PCD3.M5xx0/M6xx0 Renata CR 2032 lithium battery 1-3 years?

1) The total charging time is approx. 10 minutes
2) Depending on the ambient temperature; the higher the temperature, the shorter the buffer time

With new controllers, the batteries are packaged with the units, and have to be
inserted on commissioning. Observe the polarity of the batteries:
. Insert CR2032 coin cells in such a way that the Plus pole is visible

CPUs with lithium batteries are not maintenance-free. The battery voltage is
monitored by the CPU. The BATT LED lights up and XOB 2 is called if

. the battery voltage is less than 2.4 V
. the battery is flat or shows an interrupt
. the battery is missing

We recommend changing the batteries with the PCD attached to the power supply, to
avoid any loss of data.

3.12.1 Battery module PCD3.R010 for PCD3.M3xxx

As the PCD3.M3xxx is only buffered by the Super Cap (max. 4 hours.), and
optional battery module is available with the same buffer time as the batteries in the
PCD3.M5xxx/M6xxx. The battery module may only be plugged into Slot#3 on the
PCD3.M3xxx. The other slots do not support RAM (program/data memory) or the
clock. This may cause damage to the PCD.

Unpacking and mounting

Do not hold the circuit board by the LED holder
° Do not touch the electronic side of the circuit board
° Switch the PCD off before inserting the circuit board

Technical details:

Internal current consumption: 10 mA at +5V
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Data storage in case of power failure

Installation rules:

Position circuit board over Slot#3 (battery holder upwards)

Insert circuit board horizontally. Ensure that the pins are correctly inserted into

the right positions in the Slot

3. Push the circuit board in as far as it will go (1 cm clearance between the circuit
board and the bottom of the grey PCD housing)

4. Insert battery and place battery I/O cover on Slot#3.

N —

Battery monitoring:

Ared LED on the module indicates a weak battery that needs to be replaced. It does
have capacity left for a few more days. A weak battery also generates an entry in the
history list and calls XOB 2 (where this is programmed).

When the base address of the PCD3.R010 is read (=48 for Slot#3), the battery status
is read off:

“0” for a weak battery (or module error, or module not present, etc.)
“1” for battery OK

Inserting or changing a battery:
The battery (but not the module) can be replaced with the power on” (XOB 2 called)

e Pull the locking clip gently in the direction of the arrow

¢ Remove old battery

¢ Insert the Renata CR 2032 coin cell in such a way that the
positive pole is in contact with the locking clip

CPU type Buffer Buffer time
PCD3.M3xxx |Renata CR2032 lithium battery 1-3 years ?

n Changing the battery with the PCD switched off will not cause any program or data loss provided
that the Supercap for the PCD CPU is not flat.
Depending on the ambient temperature; the higher the temperature, the shorter the buffer time
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3.13

Memory space on the PCD3

Memory space on the PCD3

3.13.1 General

! PCD3 controllers are fitted with a user program memory and a matching user
ackup memory as standard. On the PCD3, both types are referred to as user
memory.

User Program Memory (RAM)

The user program memory consists of a RAM (Random Access Memory) and
contains the program code and a text and DB memory area. It also contains the
extension memory, which also holds DBs and texts (addresses = 4000). On a PCD3,
all DBs and texts are always in RAM. The main difference between the texts and
DBs in the text/DB memory segment and those in extension memory is the greater
maximum size of DBs and texts.

To run an application on the PCD3, it is sufficient to load only the user program
memory. As this is a RAM, the program and the contents of the texts and DBs (and
the other media, registers, flags etc.) may be lost if there is no power and the battery
is flat or not connected. On a PCD3.M3xxx with no battery module, this kind of data
loss can also occur where the Supercap is exhausted.

Backup memory (Flash)

In order to prevent the loss of the program, every PCD3 CPU has onboard flash
memory fitted as standard to back up the user program memory.

It is also possible to save DBs on this flash during runtime. This allows key values of
registers and flags to be saved to the flash at runtime and reloaded later.

Along with the installed onboard flash memory, a flash card can also be used for the
user backup program, e.g. PCD7.R500 or PCD3.R500. The use of this card allows
the user program and the configuration to be transferred from one controller to
another.

Even with backup to the flash card, the source files for the project must be retained,
as the application is only stored in the PCD as machine code.

If it transpires when the PCD3 is started up that the RAM memory has been
corrupted (e.g. after a power failure with a flat or missing battery), the application is
automatically reloaded from the flash backup memory. The LIST command "Test" and
operand "400" can be used to test this.

All hardware settings are also saved to the flash backup memory (onboard or on an
equivalent flash card).

Partition of user backup memory

The user backup memory is split into two parts. The first is available for the user
program backup and is always present. In the PG5 hardware configurator, this
memory is referred to accordingly as "user program backup".

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10

3-22


Перевод при помощи PROMT Plug-In for Acrobat
PCD3 диспетчеры оснащены пользовательской памятью программы и соответствующей пользовательской резервной памятью как стандарт. На PCD3, оба типа упоминаются как пользовательская память.


Saia-Burgess Controls Ltd. PCD3.Mxxx0 Classic CPUs and expansion housings

Memory space on the PCD3

The second, optionally configurable part is referred to in PG5 as "extension memory
backup" (data backup) and can be used to back up DBs and texts to the flash during
runtime.

If part of the backup memory is used as "extension memory backup", the available
ﬂ "user backup memory" is reduced by twice the amount of "extension memory backup"
used. In parallel with the reduction of the "user program memory backup", the user
program memory is also adjusted, so the total user program memory can be copied
to the backup flash. n

Available user backup memory on the onboard memory

The various versions of the PCD3 CPUs have different sizes of user program
memory (and hence of user backup memory). The effectively usable memory sizes
are basically dependent on the PCD3 type. As the available memory size on the
PCD3 has increased over time, there is a dependency on hardware and firmware
versions (the larger memory is configurable from version 030 upwards).

Available user memory with firmware version < 030

System |H/w rev. |RAM user program |Flash user Default memory
memory backup (prg + configuration
data)
M3020 |- 128 Kb Only flash onboard | 12 k prg lines,
M3120 16 Kk txt, 64 k ext.
M3230 |- 256 Kb Only flash onboard |24 k prg lines,
M3330 32 k txt, 128 k ext.
M5340 |- 256 Kb Flash onboard 24 K prg lines,
M5440 32 k txt, 128 k ext.
M5540 |- 512 Kb Flash card 48 k prg lines,
M6340 required 64 Kk txt, 256 k ext.
M6540

Available user memory with firmware version 2 030 and 1.xx.yy

System |H/w rev. |RAM user program |Flash user Default memory
memory backup (prg + configuration
data)
M3020 |- 128 Kb 256 Kb 12 k prg lines,
M3120 16 k txt, 64 k ext.
M3230 |- 512 Kb 512 Kb 48 k prg lines,
M3330 64 k txt, 256 k ext.
M5340 [H/w<D [512Kb 512k onboard 48 k prg lines,
M5440 1024k flash card” |64 k txt, 256 k ext.
M5540 [HW=D |[1024 Kb? 1024 Kb? 96 k prg lines,
M6340 [M5440 2 128 k txt, 384 k ext.
M6540

) If a flash card is used for flash user backup on a PCD3.M5xx0 or M6xx0 with hardware version < D,
the 512 kB user program backup can be saved to the flash and a further 256 kB will be available to back
up DBs at runtime.

2) In order for a PCD3.M5xx0 with hardware version =D and firmware version 2030 to be configured,
PG5 SP1.4.120 or higher is needed.

%) The PCD3.M5440 from hardware version D with modification 2 8 has 1024 Kb of user backup memory.
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Note that in the default memory configuration, each program line requires 4 bytes.

Any flash memory module suitable for user program backup (e.g. a PCD7.R500) can
be used as a flash card. Where multiple compatible modules are connected, the first
module from the left will be used (socket M1, M2, I/O Slot 0, 1, 2, 3).

Flash memory modules (optional)

For the PCD3, there are various flash memory modules for different applications.
Some of these modules are explicitly designed for a particular use (e.g. the PCD7.
R500 for user program backup). However, there are other modules available for
various types of storage (e.g. the PCD7.R551M04, which contains 1 MB of memory
space for the user program backup and 3 MB the file system).

Most flash memory modules are simple cards (PCD7.Rxxx), which can be plugged
into a PCD3.M5xx0 or PCD3.M6xx0 on the communications extension in socket M1
or M2.

For use on a PCD3.M3xx0, there are the PCD3.Rxxx memory modules which contain
a PCD7.Rxxx and can be inserted into an 1/O slot (0...3) on a PCD3 CPU.

Flash memory modaules for the file system (optional)

Apart from the flash memories mentioned above for backing up the user program
memory and DBs, there is another type of flash memory available for files. These
memory modules can be used to save "PC-readable" files such as web pages,
images or log files. The content of these flash memory modules can be accessed via
the web server, the FTP server (for PCD3 with Ethernet interface only) and the user
program.

Flash memory modules for BACnet (optional)

When the PCD3.M5540, PCD3.M3330 and PCD3.M3120 controls are fitted with a
flash memory module for BACnet, the controls also have a BACnet stack. These
modules have the firmware extension for BACnet. The configuration of the BACnet
server and client is also stored on these modules.
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Memory space on the PCD3

Module

Description

for PCD3
system

User backup

File system

BACnet

Socket

PCD7.R500

Flash card modules as backup for the user program.

M5xx0
M6xx0

1

MB

M1 /M2

PCD3.R500

Flash memory modules as backup for the user program.
The module contains a PCD7.R500.

Mxxx0

1 MB

1/0 slot 0...3

PCD7. R550M04

Flash card modules with file system. To save files e.g. for
the web server. The files can be accessed by the PCD3 via
FTP or HTTP direct servers. The PCD can also write PC-
readable files (*.csv) directly to the module.

M5xx0

M6xx0

4 MB

M1/ M2

PCD3.R550M04

Flash memory modules with file system. To save files e.g. for

the web server. The files can be accessed by the PCD3 via
FTP or HTTP direct servers. The PCD can also write PC-
readable files (*.csv) directly to the module.

The module contains a PCD7.R550M04.

Mxxx0

4 MB

/O slot 0...3

PCD7. R551 M04

Flash card modules with file system and as backup for the
user program.

The files can be accessed by the PCD3 via FTP or web
servers. The PCD can also write PC-readable files (*.csv)
directly to the module.

M5xx0
M6xx0
1 MB

3 MB

M1 /M2

PCD3.R551M04

Flash memory modules with file system and as backup for
the user program.

The files can be accessed by the PCD3 via FTP or web
servers. The PCD can also write PC-readable files (*.csv)
directly to the module.

The module contains a PCD7.R551M04.

1 MB

3 MB

/0 slot 0...3

PCD7.R560

Flash card modules with BACnet firmware. The module
contains both the firmware extension for BACnet and the
configuration files for the BACnet application.

with TCP/IP

M1/ M2

Flash memory modules with BACnet firmware. The module
contains both the firmware extension for BACnet and the
configuration files for the BACnet application.

The module contains a PCD7.R560.

Mxxx0 with TCP/IP |M5xx0 ,M6xxx0 | Mxxx0

/0 slot 0...3
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Module

Description

for PCD3
system

User backup

File system

BACnet

Socket

PCD7.R561

Flash memory modules with BACnet firmware. The module
contains both the firmware extension for BACnet and the
configuration files for the BACnet application, plus a file
system, and is used to back up the user program.

with TCP/IP

1 MB

1 MB

AN

M1/ M2

PCD3.R561

Flash memory modules with BACnet firmware. The module
contains both the firmware extension for BACnet and the
configuration files for the BACnet application, plus a file
system, and is used to back up the user program.

The module contains a PCD7.R561.

Mxxx0 with TCP/IP | M5xx0 ,M6xxx0

1 MB

1 MB

I/O slot 0...3

PCD3.R600

Base module for the SD flash memory card. The card
contains a file system and is used to back up the user
program. The files can be accessed by the PCD3 via FTP
or web servers. The PCD can also write PC-readable files
(*.csv) directly to the module.

In this module, PCD7.R-SD256 or R-SD512 flash memory
cards can be used.

Mxxx0

1 MB

upto 1 GB

/0 slot 0...3

PCD7.R-SD256
PCD7.R-SD512

Saia® SD flash memory card with 256 or 512 MB file system
for PCD3.R600.

This card can be read with a card reader and the appropriate
software (Saia®File System Explorer) installed on a PC.

PCD3.R600

Sockets for memory modules

The sockets/slots shown below are provided, among other things, to take the memory

cards and memory modules.

Socket M1

Socket M2

Slot 0...3
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3.13.2 Program backup and restore on backup flash

The user program memory (user program, text/DB memory and extension memory),
including the hardware settings, can be copied from a PCD3 either to the onboard
flash or to an appropriate memory module (e.g. PCD3.R500). The procedure for
backup/restore to/from a flash card is identical to that for backup/restore using the
onboard flash.

If a flash card is plugged into the PCD3 and a backup is run, this module is n
automatically written to and the backup is also created on the onboard flash (provided
sufficient memory space is available).

With a restore with a memory module plugged in, the content of the flash module is
restored and then (where possible) copied to the onboard flash.

Where multiple flash modules suitable for backing up the user program memory are
installed on the PCD3, the first from the left will be read/written to (sequence: M1, M2,
I/0O slot 0..3).

In order to copy to the backup flash, the control must be in a STOP state. Where
necessary, a reminder message will appear. The copying process may take up to 30
seconds.

Program backup to backup flash

The user program memory can be loaded into flash using PG5. The relevant function
can be found on the "Online" menu within the PG5 project manager or the online

configurator.
Online  Tools  Help
| Go Cnline Fa N
. Online Settings. .. = | =C @ @| = ﬁ
R F10
Skop F1Z
Restatt Fa

Dowenload Program. ..
Ipload Program,. .
Hardware Setkings 3

Flash Backup/Restore Backup User Program Tao Flash. ..
Restore Lser Program From Flash,, .

|

Wakch Window

Configuration for onboard backup of user program memory

The available memory space for the system memory backup to the flash memory can
be configured in the hardware settings for the PCD3. This allows a configuration for
backing up DBs and text contents (extension / data memory) to flash to be entered.
By default, a setting with no memory space for extension memory backup (for
"backup DB to flash") is configured.

Depending on the memory space available and required for the "backup DB to flash"
functionality, the following fields should be set:
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PCD tab

Hardware Settings [Stn_12] x|

FCD |Memnr_l,l| Passwurdl S-Busl Serial I Mudeml F'eri-S-BusI TEF';"IF'I Eatewayl

— PCD Hardware
PCD Typpe: LCode/T ext/E stenzion kemaomn Size:
[PCD3 M5540 | 1024K Biptes bt =] n
25K Bytes FAM
Nurnber of CPLs: Ry
| 024K Bytes Ré

Code/Text/Extension Memory Size: The available user program memory (RAM). As
the memory on a PCD3.M5xxx or PCD3.M6xxx is dependent on the hardware and
firmware versions, several possibilities are displayed here. The following options are
available:

° 256 kB RAM: For a PCD3.M5xxx or PCD3.M6xxx with hardware version
< D, where 128 kB is required for DB backup and no memory
card is installed.

° 512 kB RAM: For a PCD3.M5xxx or PCD3.M6xxx with hardware version
< D, where no DB backup is being used and no memory card is
installed, or for a PCD3.M5xxx/PCD3.M6xxx with hardware
version < D, where 128 kB are required for DB backup and a
memory card is installed

° 1024 kB RAM: For a PCD3.M5xxx/PCD3.M6xxx with hardware version >= D
and firmware version >= 030 (or 1.xx.yy), whether a memory
card is installed or not

For all other types of control, the memory should be configured according to the table
on page XxX.

Memory tab

Hardware Settings [Stn_12] x|

PCO Memow | Password| S-Bus | Serial | Madem | Profi5Bus | TCPAP | Gateway |

~ [ Manual Rab Memory Allocation —Flazh Backup Memary

Code Text/DE Extenzion
K. Lines k. Bptes k. Bptes Eutenzion Memony B ackup Size:

[178 128 B4 BAK. Bytes |
Mane

Total Uzer Program Size:

28K Bt
| 236k, Bytes 192€ Bﬁt:z

256K, Butes
Set Defaults |

On the Memory tab, the Extension Memory Backup Size can be set. This memory
size represents the memory space for the "backup DB to flash" function. On the left-
hand side, the currently available memory space for the user program is displayed.
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If the "extension memory backup size" is increased, the "user program backup size"
will be automatically reduced (by twice the configured "extension memory backup
size")

Program restore from backup flash

° Automatic restore
If no valid user program is loaded when the CPU is switched on, the CPU
operating system checks whether there is a valid program in the onboard flash; n
if so, it is automatically loaded and executed.
An automatic restore is also run when an empty SuperCap is detected on a
PCD3.M3xxx or no battery or a flat battery is found on a PCD3.M5xxx/
PCD3.M6xxx

° Manual restore with PG5
PG5 can be used to write a valid program including configuration to the CPU
from the onboard flash. This function can be found on the "Online" menu within
the PG5 project manager or the online configurator:

Online  Tools  Help
i Go Online Fa é|%e.@|%w

Cnline Settings. ..

Fum ]
Stop F12
Restark &

Download Prograrm, ..
IUpload Program. ..
Hardware Setkings 3

Flash Backup/Restore Backup User Pragram Ta Flash. ..

Restore User Program From Flash. ..

Wakch Window

° Manual restore without PG5

If the "run/halt" switch is pressed for more than 3 seconds (while the PCD3 is in a
"Run" state), the user program will be loaded from the onboard flash.

During the "backup to flash" or "backup from flash" procedure, the run/halt LED on
ﬂ the PCD3 flashes alternately red and green. On a PCD3.M5xxx or PCD3.M6xxx, the
"Run" and "Halt" LEDs also flash alternately.

3.13.3 Transferring an application with flash card

With the flash card, it is possible to transfer an application from a PCD3.M5xx0 to
another controller of the same type:

° On the source controller, copy the application to the flash card as described in
the preceding sections

Remove the supply to the source controller, and unplug the flash card

Send off the flash card where applicable

Insert the flash card into the target controller (which should be switched off)
Switch on controller.

Press "Run/Halt" switch for more than 3 seconds; the LEDs will flash while the
program is being copied from the flash card (control switches to "Halt" state)

° Restart the control with the "Run/Halt" switch
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If the configuration does not match the options available on the controller (e.g. IP
configuration on a controller without IP), the controller will switch to "Halt" state and
an entry will be written to history.

Loading the user program from the flash card will overwrite the user program backup
on the onboard flash, provided there is sufficient space for the program on the backup
flash.

3.13.4 Backup program after download option n

In PG5, there is an option which copies the whole user program (HW configuration,
code, Text/DB and extension memory) to flash after the program download. This can
be found on the "Download Program..." screen:

Download Program [M5540-1]

Froagram File Mame:
ID MProjectz\PGE_1_4 Projectzhbd5540- ped

D ownload

Destination CPL:

|
[USE (5-Bus USE] _>|

Cancel

— Download Selected Segments
o b ¥ Code Segment Changed Blocks
" Changed Blocks ¥ Text/DE Seament Options...
™| Download in Bun ¥ | Estension Memon Segment
" Selected Seaments ¥ Downloadable Files
£~ First-time |nitialization Data Only
¥ First-tirne Initizlization Data

- bl o]

|_T§B ackup User Program to Flazh Help

It is also possible to activate this option by default. To do this, the corresponding
option should be enabled in the PG5 project manager in the "Tools" menu —
"Options...":

options x|

Generall Build  Daownload |Direct0ries|

[T Download program only if changed

[T Download only the changed blocks

[ Werify all PCD memany writes

¥ Run the pragram after successful download
[ Goonline after successtul download
%ckup uzer program o Flazh after download

arn it CPU contains pragram with different name

(1] I Cancel Help
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3.13.5 Backup/restore of RAM texts/DBs at run-time

As described above, the application can be copied to the flash card after
downloading. In order to store process data gathered during operation, there is a
facility to copy texts or DBs from extension memory (address = 4000) to the flash
card, or conversely, to copy the last state written to the flash card back in the text/DB
in extension memory.

The memory space required to back up the DBs (extension memory backup) must be
configured in the "Memory" tab in hardware settings. See section 3.13.3.

For storing texts/DBs on the flash card, restoring, deleting and running diagnostics,
there are four SYSRD/SYSWR instructions provided, as described in detail below;
these can be invoked at a suitable place in the user program. These instructions
must be used with great care, to prevent any damage to the unit or the flash card.

Storing a text/DB on the flash card with SYSWR K 3000
Storing a text/DB on the onboard flash with SYSWR K 3100

Instruction: SYSWR [K 3x00"

K number : address of the texts/DBs as

; K constant or in a register, existing

; text/DB addresses in the range >= 4000
; may be used

1) Alternatively, the value 3x00 can be passed in a register.

Battery status after execution:

low: the text/DB has been saved, and the flash card is ready
for new SYSWR instructions
high: the last instruction was not processed to completion;

before further SYSWR K 3x0x instructions, a SYSRD
K 3x0x must be executed to check the readiness of the
flash card

When using the instruction SYSWR K 3x00, note the following:

e After any change of memory configuration, a "backup user program to flash" must
be run, to ensure that the "backup DB to flash" will work (partitioning the flash).
See section 3.13.4.

e The flash card can be written to a maximum of 100,000 times, so it is not
permissible to invoke the instruction in a cyclical manner or at short intervals.

® |tis strongly recommended to execute a SYSRD K 3x00 before this instruction, to
test whether the flash card is available and ready.

® The processing time for the instruction may be up to 100 ms. At that point, there is
no guarantee that all of the text/DB has been written (the process will continue in
background). For this reason, the instruction must not be invoked in XOB 0 (XOB
for a power failure) or during time-critical processes.

e [f errors occur during processing, XOB 13 will be called where it is present, or the
error LED will be set
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after the last download is restored, even where the SYSWR K 3x00 instruction

ﬂ ¢ When starting the PCD after a loss of RAM memory, the state of the texts/DBs

has been used to store newer versions.

e Within the maximum number of write cycles, a text/DB can be stored any number
of times, without the flash card becoming over-full.

Restoring a text/DB from the flash card with SYSWR K 3001
Restoring a text/DB from the onboard flash with SYSWR K 3101

Instruction: SYSWR

K 3x01"

K number : address of the texts/DBs as

; K constant or in a register, existing

; text/DB addresses in the range >= 4000
; may be used

1) Alternatively, the value 3x01 can be passed in a register.

Battery status after execution:

low:

the text/DB has been restored and the process is
complete, so further SYSWR K 3x0x instructions can be
executed immediately

high:

the last instruction was not processed to completion;
before further SYSWR K 300x instructions, a SYSRD
K 3x00 must be executed to check the readiness of the
flash card

When using the instruction SYSWR K 3x01, note the following:

® |tis strongly recommended to execute a SYSRD K 3x00 before this instruction, to

test whether the flash card is available and ready.

e [f errors occur during processing, e€.g. because no flash card is plugged in, XOB 13

will be called where it is present, or the error LED will be set
Deleting stored texts/DBs from the flash card with SYSWR K 3002

Deleting stored texts/DBs from the onboard flash with SYSWR K 3102

Instruction: SYSWR

K 3x02"

KO ; Dummy parameter, required to
: maintain the structure of the SYSWR
; instruction

1) Alternatively, the value 3x02 can be passed in a register.

Battery status after execution:

low:

the text/DB has been deleted and the process is
complete, so further SYSWR K 3x0x instructions can be
executed immediately

high:

the last instruction was not processed to completion;
before further SYSWR K 3x0x instructions, a SYSRD
K 3x00 must be executed to check the readiness of the
flash card
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n When using the instruction SYSWR K 3x02, note the following:
[}

The deletion only affects text/DBs previously stored with SYSWR K 3x00. The
contents of the extension memory stored after a
download are retained

® |tis strongly recommended to execute a SYSRD K 3x00 before this instruction, to
test whether the flash card is available and ready.

® The processing time for the instruction may be several 100 ms. For this reason,
it must not be invoked in XOB 0 (XOB for a power failure) or during time-critical
processes.

e [f errors occur during processing, e€.g. because no flash card is plugged in, XOB 13

will be called where it is present, or the error LED will be set

Diagnostics of flash card with SYSRD K 3000
Diagnostics of onboard flash with SYSRD K 3100

Instruction:

Battery status afte

function):

SYSRD K 3x00"

R_Diag

; Diagnostics register

1) Alternatively, the value 3x00 can be passed in a register.

r execution (only where memory space available for "backup DB to flash"

low: The flash card is ready, and SYSWR 3x0x instructions can be
executed

high: The Flash card is not available or not ready; the diagnostic
register must be retrieved and the process retried later

When using the instruction SYSRD K 3x00, note the following:

® The battery is only set as described above where there is memory space available

for the "backup DB to flash" function (i.e is correctly configured). For this reason,
the diagnostics register should also be checked. A decimal value of 0 means that
the flash can be used.

Specification of diagnostic register

Bit-no. |Description Cause, where bit high

0 (LSB) |No backup possible

1 Header not configured No application on the flash card

2 No SYSWR access to flash | The corresponding option has not been activated

card in the hardware configuration (reserved for text/DB

etc.)

3 DB/text not present In the last instruction, an incorrect DB/text number
was used as a parameter

4 DB/text format invalid The length of the DB or the text has been changed

5 Restored Text/DB on the flash card has been restored, as an
error occurred

6 Memory full Too many texts/DBs, no more free memory space
available

7 Already in progress The last SYSWR 3x0x instruction was not yet
completed when the next was started

8...31 Spare
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3.14

3.14.1

Memory module PCD3.R600 for flash cards (FCs)

Memory module PCD3.R600 for flash
System overview

The PCD3.R600 is an I/O module for indust

applications, for which it can be inserted into 1/O slots 0...3 on a PCD3.Mxxxx. The

cards (FCs)

rial Secure Digital (SD) flash card

SD cards can be removed with the power on.

The SD cards can be accessed in 3 different ways:

° Via Ethernet TCP/IP with FTP server
° With a browser via PCD web server

° With the PCD program, using a file system library

3.14.2 Technical data

BCD switch

LEDs

Write Prot

Flashcard
slot

Busy

Activity

Switch

PCD3.R600 module

Power consumption without SD flash card 15 mA

Max. power consumption incl. SD flash card 100 mA
Display 5 LEDs
Operating mode setting BCD switch
Card holder and detection switch With label clip

Required properties of SD flashcard (as tested by Saia)

Capacity supported 128, 256, 512 MB, 1 GB

Technology Single-level cell

Service life 600,000 or more programming/deletion

cycles

Data retention

5 years or more

Operating temperature

-25 °C...+85 °C or better

MTBF

1,000,000 hours or better
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3.14.3 Operation

Memory module PCD3.R600 for flash cards (FCs)

The PCD3.R600 can only be inserted into I/O slot 0...3 on a PCD3.Mxxxx.

The module cannot be plugged into the extension modules (PCD3.C1xx, PCD3.C2xx

or PCD3.Txxx). Up to 4 PCD3.R600 units can be used in a PCD3 system.

V

Y

Data access

Slgts

1

2 3

L

Onboard memory,
and PCD7.R500
for backup

(512 kByte max.)

Flash memory with file system
PCDx.R55xM04, PCD3.R600
(4 Mbyte - 1 GByte max.)

tions

PG5 Browser Explorer
FTP-Client
Ethernet-TCP/IP

Web-Server FTP-Server PCD3.Mxxxx
A y

v A A
Y \ Y

User program, Web Any U

Web data/fil ser program

eb pages pages atalfiles with new CSF, ‘ 5122 g;ta
SFB instruc- DB/X. R, F, ...

FTP server and file system access can only be achieved with the plug-in flash
memory module. Access via FTP server is only possible via the Ethernet TCP/IP

interface.

Due to predetermined requirements Saia uses its own file system.

Based on the predefined requirements, Saia uses its own file system. The Saia file
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3.14.4

Memory module PCD3.R600 for flash cards (FCs)

system is embedded in a FAT (PC compatible file system) framework, to make the
restricted processes when used in a commercial SD card reader/writer visible with
standard PC tools. The Saia file system is called SAIANTFS.FFS.

Individual files within SAIANTFS.FFS can be accessed with a software tool for PCs
provided by Saia.

As 10% of the SD card capacity is reserved for the FAT, this extraction PC tool can be
copied there. This allows data stored in the Saia file system to be accessed quickly
on any PC with a standard SD card reader. The Saia PC tool can also make copies of
SAIANTFS.FFS on any drive. Any remaining FAT storage space can be used to save
documentation or for other purposes.

The PCD3.R600 can be used for PCD3 program backup in the same way as the
PCD7.R500. The PCD3 program backup is written to the file backup.sei in a specified
area and identified as a hidden read-only file in the FAT.

Apart from the SAIANTFS.FFS and backup.sei files, files in the FAT area cannot be
accessed when the SD card is inserted into the PCD3. During formatting, a file is
written to the FAT area containing the properties of the SD card. Data access is faster
with a commercial SD card reader/writer than with a PCD3.

Displays and switches

The memory module is fitted with 5 LEDs:

LED Meaning

User User LED, set by the user program with the base address of the module
(SET = off; RES = on)

Diag Flashes when there is an error message

Write Prot Active when a "write-protected" condition is detected (read-only SD switch,
BCD switch or software)

Busy Do not remove module when this LED is on.

Activity Works as with a hard disk drive; flashes when data being processed

Setting of operating modes with the BCD switch:

Behind the label clip is a 10-position BCD switch which can be turned with a #0
screwdriver.

BCD position [Meaning

0 normal read/write**

1 Spare

2 Spare

3 Spare

4 Spare

5 format®/**

6 Spare

7 Spare

8 Spare

9 normal read only
* Starts after insertion; remove, then plug in again
> If the card itself is not write-protected (switch or software)
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3.14.5

Memory module PCD3.R600 for flash cards (FCs)

There must be a PC FAT file system (FAT16) on the card in order for the SD
card to be formatted with the Saia file system

First, all FAT files are deleted, then the Saia file system is installed when the
card is inserted and the BCD switch set to 5

If the BCD switch is set to 0, the Saia file system (SAIANTFS.FFS) is installed
if it is not already present and the card is empty, i.e. if a new card is installed, it

does not have to be formatted with position 5.

° Not all flash cards have a "write-protect" switch

° The card is inserted into a so-called push-push socket (push to insert and
remove)

° All operations apart from formatting are blocked when the label clip is removed

° Do not remove card when the "Busy" LED is on.

Flash card

separately.

by Saia). Other flash cards can also be used, but they will not be
supported and are excluded from any warranty.

To increase service life, the flash cards should not be more than 80% filled for pure

read applications. For read/write applications, no more than 50% of the memory
space should be used.

On the PCD3, a non-standard file system (Saia FS) is used. This means that the
flash cards have to be formatted before being used for the first time. This happens

automatically when a new FAT 16 flash card is inserted into the PCD3.R60x.
Flash card handling

The card is inserted into a so-called push-push socket (push to insert and remove),

located under the label clip.
It can be removed without switching off the PCD3.

To remove the label clip, first pull out the bottom end.

A mechanism detects when the label clip is removed. Where
necessary, any unsaved data will be saved to the flash card.
The "Busy" LED will flash while this is happening.

Inserting the flash card

When inserting the flash card, press until you feel some
resistance; you may hear a soft click. Ease off the pressure
until the card is at the same height as the slot.

Removing the flash card

If the "Busy" LED is off, push the card into the module housing
until you feel some resistance. Ease off the pressure until the
card slides out.

The SD flash card is not part of the PCD3.R60x and has to be ordered

The SD card must be of good quality (industry-standard, as tested
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Memory module PCD3.R600 for flash cards (FCs)

3.14.6 User program backup to the flash card

3.14.7

It is possible to back up the user program (see section 3.13.1) to the flash card in the

PCD3.R60x.

The memory locations for the user program (to back up and restore) are queried in
the following order:

1. M1 Slot
2. M2 Slot

3.1/0 Slot 0...3

4. Onboard flash memory (where present)

1/0 bus functions

Some states are detected by the user program.

1/0 bus |Write Read Meaning
offset
+0 User LED BCD switch setting Bit 0 (Isb) Position (non-inverted) of BCD
+1 do not use BCD switch setting Bit 1 switch
+2 do not use BCD switch setting Bit 2
+3 do not use BCD switch setting Bit 3 (msb)
+4 do not use /label clip present 1 =removed
+5 do not use -
+6 do not use [flash card present 1 = card removed
+7 do not use SD write-protect switch 1 = SD blocked/removed
0 = MMC or SD released

Order details
Order code Description Weight
PCD3.R60x Base module for SD flash memory cards, for I/O 60 g
slot 0...3 (flash card not included)
PCD7.R-SD256 SD flash memory card 256 MB 29
PCD7.R-SD512 SD flash memory card 512 MB 24
PCD7.R-SD1024 SD flash memory card 1,024 MB 24
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3.15

3.16

Hardware clock / hardware watchdog

Hardware clock (Real Time Clock)

The PCD3 CPUs are fitted with a hardware clock on the motherboard:

The presence of a hardware clock is an absolute requirement where the HeaVAC
library clock timers are used.

Hardware watchdog

PCD3 CPUs are fitted with a hardware watchdog as standard. A relay at I/O address
255 can be triggered; this remains activated as long as the status of O 255 changes
periodically at least every 200 ms. Within PG5, FBoxes are provided for this purpose.

If for any reason the program component with the watchdog FBox is no longer being
processed at sufficiently short intervals, the watchdog relay will drop out. Please read
the online help for these FBoxes for more details.

The same function can also be implemented with IL (AWL) instructions. This variant
works independently of the cycle time of the user program. In the event of loops
caused by the programmer, the watchdog does not drop out.

Example:
ACC H ;Invert output 255
COM O 255

With the code shown in the example, the watchdog also drops out in the case of
loops caused by the programmer. With regard to the cycle time of the user program,
please note:

* With cycle times over 200 ms, the code sequence must be repeated several times
in the user program, to prevent the watchdog dropping out in normal operation.

As address 255 is in the normal I/O range, there are restrictions on the permissible
I/O modules in certain sockets:

CPU type Restrictions

PCD3.Mxxx0 1) No analogue, counter and motion control modules on the
socket with base address 240 (apart from PCD3.W3x5 and
PCD3.W6x5, which are not affected by the watchdog)

2) Output 255 cannot be used for digital I/O modules
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Watchdog - connection diagram

WD " [ Supply

)]

6 | 7] 8

WD |WD [+24V|GND,

|

Hardware clock / hardware watchdog

F2UN — <
Main switch Start —g—
Bridging switch
for
CPU-Start

ov

A-module

S U U [ ——

A 4 A 4

N
[ [o] D)

Process

) Switching capacity of the watchdog contact: 1 A, 48 VAC/DC

“1” = Watchdog relay on.

ﬂ The status of the watchdog relay can be read via | 8107
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3.17 Software watchdog

Software watchdog

The hardware watchdog provides maximum security. However, for non-critical

applications, a software watchdog may be sufficient, whereby the processor monitors

itself and the CPU is restarted in the event of a malfunction or a loop.
The core of the software watchdog is the instruction SYSWR K 1000. When this is

first issued, the software watchdog function is activated. This instruction must then be

issued at least every 200 ms, or the watchdog will trigger and restart the controller.

Instruction: SYSWR

K 1000 ; Software watchdog instruction

R/K x ; Parameters as per table below

; K constant or value in register

The software watchdog is deactivated

The software watchdog is activated; if the instruction is not
repeated within 200 ms, there will be a cold start

The software watchdog is activated; if the instruction is not
repeated within 200 ms, XOB 0 will be called and then there

will be a cold start

XOB 0 calls are entered in the PCD history as follows:

"XOB 0 WDOG START"

where XOB 0 has been invoked
by the software watchdog

"XOB 0 START EXEC"

where XOB 0 has been invoked
because of a supply fault
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Interrupt inputs

3.18 Interrupt inputs
3.18.1 Basics

Because of the input filters and the effect of the cycle time, the digital input modules
are not suitable for immediate reaction to events or for rapid counting processes.
Some CPUs have interrupt inputs for this purpose.

When a positive edge is detected at the interrupt input, an associated XOB is called n
(e.g. XOB 20). The code in this XOB defines how the unit should react to the event,
e.g. by incrementing a counter.

The code in XOBs called from interrupt inputs must be kept as brief as possible to
allow enough time between the interrupts to process the rest of the user program.

Many FBoxes are intended for cyclic invocation and so not suitable for use in XOBs,
or only in a limited way.
Exception: the FBoxes in the Graftec family (standard library) are well suited

3.18.2 PCD3.Mxxx0 interrupt inputs 24 VDC

The two interrupt inputs are located on the motherboard and can be connected via
the 8-pole, plug-in terminal block (terminals 1 to 8). Source operation is always used.

Interrupt | XOB called in case of a posi- | Direct input query

input tive edge

INTO XOB 20 1 8100

INT1 XOB 21 1 8101
Operation:

When there is a positive edge at input INTO, XOB 20 is called. The reaction time

up to the XOB 20 call is a maximum of 1 ms. The code in these XOBs determines
how the system should react to the events, e.g. by incrementing a counter (max.
input frequency 1 kHz where pulse/pause ratio 1:1, total of the two frequencies max.
1 kHz). Regardless of whether the XOB is programmed, input 8100 is set (the same
applies to INT1; see table above).

o .
10K 2 /D
ucC _% | — [ 3| INTO <=—
CF 5272 l 4] INTT =<
5| wb
4k7 47nF o 5| wp Source operation
[ 7] +24v
(8] GND
Input signals:
H=15..30V

L =-30...+ 5V or not connected

n Do not connect to D and /D. The RS485 interface runs at 5 VDC and may be de-
stroyed.
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Operating mode switch

3.19 Operating mode switch (Run/Halt)
3.19.1 Run/halt push button

The operating mode can be changed while in use or at start-up:
At start-up:

¢ |f the Run/Halt push button is pressed during start-up and then released
again during one of the sequences described below, the following actions
may be triggered:

LED sequence [Action

Orange none

Green, flashing | Goes into "Boot" state and waits for f/w download
(1 Hz)

Red, flashing fast | The system starts in the same way as with a flat Super

(4 Hz); CAP or missing battery, i.e. media (flash, registers etc.),
from FW > user program and hardware settings are erased. The
V01.08.45 clock is set to 00:00:00 01.01.1990. The backup on the

onboard flash is not deleted.

Red, flashing The PLC does not start up and goes into "Stop" mode.

slowly (2 Hz)

Red/green flash- |Stored data deleted, i.e. media (flash, registers etc.), user

ing (2 Hz) program, hardware settings and the backup on the on-
board flash are erased. However, where an external flash
card is used, the program is not copied to the onboard
flash.

In operation:

e |f the button is pressed in run mode for more than %2 second and less

n than 3 seconds, the controller changes to halt mode and vice versa.

e If the push button is pressed for longer than 3 seconds, the last user
program saved will be loaded from flash memory.

3.19.2 Run/halt switch

On the PCD3.M5xx0, it is also possible to influence the operating state
@ Run with the switch accessible on the front of the unit under the blue cover.

If the controller is switched to stop mode, this will cause a change from

Sto
P run to stop; when it is switched to run, a cold start will be executed.

To release the switch, check the options in the hardware settings in PG5 (see also
hardware settings in section 7.1).
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Manual and emergency operation

3.20 Manual and emergency operation

The manual and emergency operation required in building automation can be
provided with a PCD3.C200 module holder') and the manual control modules PCD3.
A810 (digital) and PCD3.W800 (analogue). These manual control modules are based
on digital and analogue output modules, which can be activated either via the user
program or by a manual switch.

° For emergency operation, the manual control modules must be used in a n
PCD3.C200 module holder with an external power supply. The external power
supply is needed to continue to use the manual control module in emergency
mode in case of a cable break or during maintenance work on the CPU.

) In this PCD3.C200 module holder (from hardware version C), and possibly
others, manual control modules may be used in combination with other data
point modules.

° When planning a PCD3 system, it is essential to consider the current
requirements of the data point modules in the PCD3.C200 and of the
subsequent module holders.

It is advisable to use the calculation table at www.sbc-support.ch.
Manual control modules:

PCD3.A810, Digital manual control module with 4 relays, 2 with changeover contacts,
2 with make contacts (for detailed description, see Section 5.3)

PCD3.W800, Analogue manual control module with 4 output channels, 0...+10V,
10 bit resolution (for detailed description, see Section 5.5)

Installation:

CPU
or
|:| |:| | | | i ] I x | instal-
lation of
further
connection cable C200 (last modul holder) rows
- B B B B B B B B B B -
pot.
manupl- and ¢mergerjcy further
modules
| ] ( | L
v 24V

" from hardware version C: no restrictions

Hardware versions A and B:

- see restrictions on current output, section 3.20.1

- PCD3.C200 at the end of the 1/0O bus only

- PCD3.C200 for emergency operation, and any other module holders, may
only be used with manual control modules
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Expansion housings

3.21 Module holder

3.21.1 Internal supply to PCD3.C200 module holders

LED PCI‘D-BUS
24V
Ql+ o o o DC . +5V
{am 1 S |
< |
C:\ Voltage- o CLR
z monitor 5V \
(%‘E‘j _ _ 39V 2200uF ¥ | ov
¢ o ° ® ‘
bC | V+
De | (16...24V)
\

The PCD3.C200 module holders provide the following internal supply currents to the
modules plugged in or connected to them:

Type +5V V+

The capacity of the +V bus depends on the capacity of
the 5V bus, as follows (the more precisely the 24 VDC are
maintained, the higher the possible capacity):

PCD3.C200 1,000 100 mA
Hardware versions A mA
and B e
PCD3.C200 1,500 259
Hardware version C mA 24V 430 9: 200 [mA]
-20% | gwns
24V 425,310 50 [MA]
-10 % [
24V +10,, 630 53V§ [mA]

When planning PCD3 systems, it is essential to check that the two internal supplies
are not overloaded. This check is especially important when using analogue, counter
and positioning modules, as these may have a very large power consumption.

It is advisable to use the calculation table at www.sbc-support.ch.

3.21.2 LIO module holders

PCD3.LIOs (local 1/0Os) are used to capture central I/O signals. The compact
PCD3.LIOs are snapped onto a 35-mm DIN rail and fitted with PCD3 1/0O modules.
PCD3.LIOs can be connected as an I/O extension to a PCD2 CPU, PCD3 CPU or a
PCD3.RIO. Three different module holders are available to take the /O modules:
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Expansion housings

LIO module Module |Description Ext. sup- | Int. sup-
holder slots ply ply
lat+5V
PCD3.C100 4 for 4 1/O modules 10 mA
PCD3.C110 2 for 2 I/O modules 10 mA
PCD3.C200 4 for 4 1/0 modules; acts as I/O bus repeater | 24 VDC
and provides internal +5V and V+ for a
segment of 1/0O modules (for calculation of
possible capacity, see 3.20.1).

PCD3.C100/...C110

° 4 or 2 plug-in PCD3 I/0O modules (selectable)

. May be connected to PCD2.Mxxx, PCD3.Mxxx0, PCD3.RIO and PCD3.LIO

° PCD3.C100 expandable with PCD3.LIO (C110, C200); PCD3.C110 not
expandable

PCD3.C200

° 4 plug-in PCD3 I/O modules (selectable)

° May be connected to PCD2.Mxxx, PCD3.Mxxx0, PCD3.RIO and PCD3.LIO

° May be expanded with PCD3.LIO (C100, C110, C200)

° Serves as a bus repeater and provides + 5 V and V+ internally for a segment of
I/O modules
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Expansion housings

3.21.3 Connections to PCD3.Cxxx LIO module holders

PCD3.C200 for 4 modules

Bus connection
to PCD3

Bus connection
from PCD2 or PCD3

©@0D0000000
Q \opoo0o0o0o000 o
’ 0000000 O

1]
=
D ov+24v
2 PCD3.C200 o) \

\
Ground

PCD3.C100 for 4 modules

Bus connection
to PCD3

Bus connection
from PCD3

© 0000000\ " 4 ] oncnooooa
0 ooooooooo O O coocooooa/
00000000 e\ 000000 ©

O .
pver  PCD3.C100 &)

Power ok

PCD3.C110 for 2 modules

Ground

Bus connection
from PCD3

© 000000 o\ " u
QO /oocooooo00 0
000000000

Powar PCDS C110

Power ok

Ground
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Internal supply to PCD3.T76x head stations

4 RIO (remote input/output) head stations

4.1 Internal supply to PCD3.T76x head stations

LED PCD-Bus
PTC 24V \
@) | o ° DC a
Q[T . o
S DC \
< |
c: Voltage- O CLR
5 monitor 5V |
(%‘E'] . . 39V 2200uF ¥ I\ | oV
A 4 i A 4 \ 4 \ 4 A 4 ‘ n
DC ! V+
DG | (16...24V)
\

The PCD3.T76x head stations provide the following internal supply currents to the
modules plugged in or connected to them:

Type +5V V+

The capacity of the +V bus depends on the capacity of
the 5V bus, as follows (the more precisely the 24 VDC are
maintained, the higher the possible capacity):

PCD3.T76x 650 mA asol
24V 4309 100 [MA]

-20 % | s bus
125, 150 - =" [MA]
0% |

24V 1g 02 275 5Y2 [mA]

24V

When planning PCD3 systems, it is essential to check that the two internal supplies
are not overloaded. This check is especially important when using analogue, counter
and positioning modules, as these may have a very large power consumption.

It is advisable to use the calculation table at www.sbc-support.ch.
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RIO head station module holders

4.2 RIO head station module holders

PCD3.RIOs (remote 1/0Os) are used to capture decentralized I/O signals. PCD3.RIOs
communicate with Profibus-DP or any SPS Master; the .gsd file is included in PG5

(version 1.2 or above), or it can be retrieved from www.sbc-support.ch.

The web server integrated into PCD3.RIOs offers the user great benefits in
commissioning, diagnostics and service. Access is via familiar easy-to-use standard
web browsers. This makes it easy to check the states of all I/O signals (digital/

analogue/counters), and to modify specific output states.

RIO head Module |Description Ext.
stations slots supply
PCD3.T760 4 For 4 I/0O modules with Profibus DP and | 24 VDC
S-Net connection
Supply to integrated +5V and V+ Bus
for a segment of I/O modules (for
calculation of possible load, see 4.1)
PCD3.T760

° Integrated Profibus DP and S-Net connection up to 1.5 Mbps

4 plug-in PCD3 I/0 modules (selectable)
May be expanded with PCD3.LIO

Integrated web server for diagnostics, service and commissioning
Provides internal +5V and V+ for the I/O modules on the PCD3.T760 and the

attached PCD3.C1x0 units

Option to expand a RIO head station with up to 3 LIOs

Number of inputs/outputs or 1/0 256
module sockets:

16
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Connections to PCD3.T76x RIO head station for 4 modules

4.3 Connections to PCD3.T76x RIO head station for 4 modules

DIP Switch for PROFI-
BUS address

Bus connection
PROFIBUS to PCD3.LIO's

NN I M|° T o

ov+2ay gt
Fower PCD3. T76 RUn BF Dlag

Meaning of connections

RS232

Profibus-DP or Profi-S-Net network connection
The bus is set up for

baud rates up to 1.5 1 |PGND
Mbps. More detailed 2 |GND
specifications can be 3 |B = RxD/TxD-P | Red = /D
found in manual 26/765 4 |CNTR-P
"Profibus-DP”. 5 |SGND
6 |+5V-Ext
On a PCD3.M3 or PCD3. 7 124VDC
M6 (orange terminal block) 8 |A=RxD/TxD-N | Green = D
corresponds /D to the pin 3 9 [NC
(RxD / TxD-P, red) and D
to the pin 8 (RxD / TxD-N,
green).
Serial interface RS232
This connection supports
configuration with a browser 1 |TXD
such as Internet Explorer or e 2 |RTS
Netscape Navigator (with PCD3. 3 |[RXD
K225 connecting cable). 4 |CTS
el 5 |PGND
6 |DSR
Expansion connection
This connection allows the RIO
to be expanded with up to 3 LIO
module holders (with PCD3. 000000000
K010 connector). This means ngiew 00000 s O
that up to 256 I/Os can be set up
per RIO.
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Connections to PCD3.T76x RIO head station for 4 modules

Setting the Profibus address
The Profibus address on the PCD3.T760 is set as a binary value using a DIP switch.

The numbers on the DIP switch have the following values assigned:

;=; Address

3=4 setto 73

4=8

5=16

6 =32 n
7=64

8 = not used

Example for address 73: DIP switch nos. 1 +4 + 7 “ON”.
Meaning of LEDs
Supply on

Power yellow

RIO processor running

Run green

0 Bus error

Diagnostics running: permanently on:- more than 4 I/O modules
configured, but no PCD3.Cxxx
- Profibus address is 0
2 x flashing: Load EPROM with configuration
5 x flashing: Min. one /O is “locked”

Diag yellow
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Diagnostic information on RIOs

4.4 Diagnostic information on RIOs

LEDs

These three LEDs on the PCD3.T76x head station display the operating
states - error, alert, diagnostics etc. The LEDs are used as described in

Run green

()
BF red the table below.
Diag yellow
RUN BF DIAG |Explanation
OFF ON OFF Bus error, Slave not assigned to any Master n
ON OFF OFF Slave working correctly
ON OFF ON Diagnostic / alert from Slave
OFF ON ON Bus error, Slave not assigned to any Master, but
configured and in a diagnostic state
X X flashing |At least one “Lock” active
5x
OFF ON flashing | Current configuration comes from EEPROM or web server
2X
ON OFF flashing |Current configuration comes from EEPROM; Master has
2X the same configuration and is connected

DP diagnostics

The PCD3.T76x provides Profibus-DP with standard diagnostics in octets*) 1...6. See
also DIN 19245 part 3

*) In DIN 19245 a byte is called an octet, so the same term is used here.

Standard diagnostics:

Byte |[Bit Abbreviation Explanation

1 0 non_exist Slave does not exist (Master set)
1 station_not_ready Slave not ready to exchange data
2 cfg_fault Configuration data for Master and Slave

differ

3 ext_diag Extended diagnostic bytes
4
5 invalid_slave_response |Always set to "0" by Slave
6 prm_fault Incorrect parameter
7 master_lock Slave parameterized via a master

2 0 prm_req Slave must be re-parameterized
1 stat_diag Static diagnosis
2 Always “1”
3 wd_on Watchdog monitoring on
4 freeze_mode “Freeze” instruction on
5 sync_mode “Sync” instruction on
6 Spare
7 slave_deactivated “1” when Slave deactivated by Master

3 0...6 Spare
7 ext_diag_overflow Diagnostic data overflow in Master or

Slave
4 Master address
5,6 ID (0xCD32)
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441

Diagnostic information on RIOs

Extended diagnostics:
1) Power failure on a PCD3.C200 or defective cable to a PCD3.C1x0

Byte |Bit Explanation
7 0x02 |Device-related diagnostics, 2 bytes (incl. header byte)
8 OxFF |External power failure, defective cable to a PCD3.C1x0 or power
failure in a PCD3.C200
2) Error accessing an I/0O module
Byte |Bit Explanation
7(9) |0x43 |ldentification-related diagnostics, 3 bytes (incl. header byte)
8 (10) |0 Error accessing module 0
7 Error accessing module 7
9(11) |0 Error accessing module 8
7 Error accessing module 15

Both diagnostic messages may be sent in the same telegram. In this case, the entries
described above will be packed together in one frame, i.e. the identification-related
diagnostic message will start with Octet 9 and end with Octet 11.

Diagnostic module

In addition to DP-compliant diagnostic information, the PCD3.RIO also supports

a Diagnostic module integrated into the DP configuration. This Slave diagnostic
informationen is stored in the Master resources. The use of a Diagnostic module is
not mandatory. This Diagnostic module must however be configured after the last
I/O module (exception: plug-ins must be configured after the Diagnostic module). It
requires 4 input bytes and 4 output bytes. The precise defintion of query and reply is
as follows:

Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
Query

RIO—Master
Byte 0 Byte 1 Byte 2 Byte3
Reply

The content of bytes 0 to 2 is dependent on the query instruction. The Master always
checks that the reply instruction matches the query instruction and so ensures that
the details are correct and belong to the information requested.
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Diagnostic information on RIOs

Instruction 0: NOP instruction

This instruction is used for synchronization. The RIO returns the data bytes

unchanged.
Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
X Y z 0
RIO—Master
Byte 0 Byte 1 Byte 2 Byte3 n
X Y z 0

Instruction 1: Query firmware version

This function is used to obtain the current firmware version for the RIO.

Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 1
RIO—Master
Byte O Byte 1 Byte 2 Byte3
highest version lowest version MSB | lowest version LSB 1

Instruction 2: Query RIO status

This function is used to obtain the current status of the RIO.

Master—RIO
Byte O Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 2
RIO—Master
Byte 0 Byte 1 Byte 2 Byte3
Status 0 Status 1 Status 2 2
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Diagnostic information on RIOs

Coding of bits in Status 0:

Bit Explanation

DIAG LED: Set when diagnostic information is present
Set in case of power failure on the external I/O Bus
Set when valid configuration present in EEPROM

Set when “Clear” instruction received from Slave

Set when a “Lock” is on

Spare

Spare
0 Spare n

Coding of bits in Status 1 and 2 not yet defined.

= IN[W|dhfOWM|O (N

Instruction 3: State of outputs in case of bus error

Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
Value of MSB Value of LSB Module position 3
RIO—Master
Byte O Byte 1 Byte 2 Byte3
Status 0 Module position 3

Function 3 defines the preferred state of the outputs. This preferred state is selected
when

° the connection to the bus is broken
° the Master is in a STOP/HALT state

The status is “0” when the selection has been accepted; otherwise it is set to OxFF.
The coding of the module position field is as follows:

Bits 0...3:Module position (0...15)

Bits 4...6:Channel number (0...7). On analogue outputs, this is the analogue
channel

Bit 7: If set (“continue”), the last state of the outputs is retained. In this case,
bytes 0 and 1 are irrelevant.

Example: Module position = 0x82—Retain the outputs (if 16 digital outputs, then the 8
LSBs) for module position 2 (3rd position).

In case of a bus error, or in STOP mode, the default switch-off status sets all outputs
to “0”.

For analogue outputs, this does not mean that the value of all outputs is "0".
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Diagnostic information on RIOs

Instruction 4: Resetting the preferred switch-off state of the outputs

Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 4
RIO—Master
Byte 0 Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 4
Function 4 sets the preferred switch-off state for all outputs to a pre-defined value, n
e'g. HO”
Instruction 5: Store I/O configuration in EEPROM
Master—RIO
Byte 0 Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 5
RIO—Master
Byte O Byte 1 Byte 2 Byte3
irrelevant irrelevant irrelevant 0x85/0x05

browser to go online without a Master after switching on the power, and test his/her

n Function 5 stores the configuration in EEPROM, so that the user can use the web
configuration without redefining it.

This asynchronous function takes a few milliseconds, depending on the scope of
the configuration. While writing to the EEPROM, the value 0x85 is displayed in the
Diagnostic module. While the instruction is being processed, no new instruction will
be accepted.
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Profibus-DP or Profi-S-Net network line termination resistors

4.5 Profibus-DP or Profi-S-Net network line termination resistors

To prevent reflections at the line-ends, every segment must be terminated at the
physical extremity of its line.

This means that the lines are biased at the equilibrium rest potential.

According to the Profibus standard, this must not be done directly on Profibus
devices, but must be achieved by means of external components.

Both the PCD7.T160 termination box and commercially available 9-pole Profibus
D-Sub connectors are suitable for this purpose; for more details, see manual 26/740 n

"Installation components for RS485 networks" and 26/765 "Profibus-DP”.

Network termination should therefore be as follows:

Shield
RxD/TxD-P
CNTR-P
DP GND
DP +5V
RxD/TxD-N
CNTR-N

[(oll [eod Kol {4, | BN KSVN U

Supplier for 9-pole Profibus D-Sub connectors to connect PCD controllers to Profibus

networks:

ERNI Elektrotechnik AG, Bruttisellen, Switzerland:

) ERDbic junction, horizontal grey: Erni Ref. 103648
(junction fitted with series inductance
of 110 nH)

° ERbic junction, horizontal grey:
with PG connector: Erni Ref. 103663
(junction fitted with series inductance
of 110 nH)

) ERDbic termination, horizontal yellow: Erni Ref. 103649

(junction fitted with series inductance
of 110 nH plus termination resistors
of 390 Q and 220 Q)

ERNI ERbic connector
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5.1

Summary of onboard interfaces and plug-in interface modules

Communication interfaces

Saia®S-Net, the networking concept from Saia-Burgess Controls, is based on the
Profibus and Ethernet open standards. Ethernet covers layers 1 and 2 of the ISO

layer model. Based on layer 2, a variety of different protocols and applications can be

run in parallel on the same network.

Layer 2 (Field Data Link-FDL) from Profibus also allows parallel running of different
application protocols such as DP, FMS and others. The use of this facility allows
Profi S-Net to be used to create a "Private Control Network (PCN)". This makes all
Saia® units into active network components.

Profibus Layer 2 (FDL) is integrated into the operating system of the PCD3.Mxxx0
CPUs and the PCD3.T76x RIOs, giving these units a Profi S-Net connection with
transmission speeds up to 1.5 Mbps.

These units support Profibus DP and S-Net on the same port. In this way, Profibus
can be used to construct networks cheaply and flexibly (detailed notes can be found
in T1 26/381).

Summary of onboard interfaces and plug-in interface modules

Slot 0 (Port 1)
PCD3.M5540 PCD3.M3330

l_ I: II Iu | Ic-ll Ileill
o gleiit
s e

RS232/PGU (Port 0)
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Saia-Burgess Controls Ltd.

Communication interfaces

5.1.1

Onboard interfaces

Summary of onboard interfaces and plug-in interface modules

[5‘ 1 |l |OC|O]JOC|OC|OC|OC|OC|OC|O
8| 3 SISI2ig|213(5(313133
- EE R R EHEEEEEE
H D 4=

Onboard interfaces é J © SlslslslsissI5I555
v = olala|lalalala|lalalala
<) ] OQlO|O|OJOIO|O0|O|O|O]|O
o ala|la|lala|a|ja|a|a|a|a

D-Sub #1 (PGU)

RS232 0 115.2 kBit/s VI ivVIVIVIVIVIV

D-Sub #2

RS485 (serial) 3 115.2 kBit/s VI ivi|v

RS422 (serial) 3 115.2 kBit/s v

Profi-S-Net/DP Slave 10 1.5 MBit/s vI|v

CAN 10 v|v

Profibus DP Master 10 12 MBit/s vI|v

Terminal block

RS485 2 115.2kBitls |v |V |V |V |V IV IV |V IV |V |V

Profi-S-Net/DP Slave 2 187.5kBit/s |v |V |V |V ]V vVIvI ivi| v

Ethernet 9 10/100 MBit/s v Vv v v v

USB 1.1 Slave (PGU)

5.1.2 Plug-in communication interfaces

/10
communication

Slot

modules

o

1

2

PCD3.F110
PCD3.F121
PCD3.F130
PCD3.F150
PCD3.F180

Port1

PCD3.F210
PCD3.F221
PCD3.F281

Port100&101

Port110&111

Port120&121

Port130&131

Applies to all PCD3.CPUs

Port 1 <
Port 10 <
Port0 <

o1 2 3 Slot
ﬂ m —> Port 2

USB

Port 3 (M5340)
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Saia-Burgess Controls Ltd.

Communication interfaces

5.2

5.2.1

Protocols on serial ports

Protocols supported by the firmware

Protocols on serial ports

Protocol overview and |Purpose Supported by
firmware support for
the different CPUs - - |l—e
o S =) S &
N (] < < ©
o= a=a=|a=
S-Bus PGU on USB Programming, debugging, visualization. Also v v v v
connector with USB or PGU | allows access via gateway to stations within a
port different S-Bus network
S-Bus PGU on the PGU Programming, debugging, visualization. Also x x v v
RS232 connector (with allows access via gateway to stations within a 2) 2)
Pin 6 (DSR) of the PGU different S-Bus network
connector set to logical “0”
(Data, Full Protocol)) "
Serial S-Bus protocol Supports the S-Bus protocol on serial v v v v
(Data, Parity) ¥9 interfaces (RS232, RS485/422, USB, modem)
in Master/Slave operation.
Character mode (MCO to | Transmission of characters or text over serial v v v v
MC5) 4 ports; basis for creating own protocols in the
user program
Profi S-Bus protocol Exchange of data with multi-master v v v v
communication between controllers. Also
allows access from PG5 programming unit,
Saia® OPC server or web browser
Profi S-10 protocol For PCD3.RIO operation. Enables configuration| v v v v
and diagnostics, and management of C plug-
ins
Ether S-Bus protocol Exchange of data with multi-master x v x v
communication between controllers. Also
allows access from PG5 programming unit,
Saia® OPC server or web browser
Ether-S-10 protocol® For PCD3.RIO operation. Enables configuration | x v x v
and diagnostics, and management of C plug-
ins
MPI Multi-point protocol for exchange of data with x x v v
other devices (Saia® xx7 controllers, HMI,
SCADA systems)

1) Requires the use of programming cable PCD8.K111
2) Requires a corresponding configuration in hardware settings
3) Requires an assignment of the port in the user program (SASI). For new applications, Data mode should always be

selected.

4) RS485 with immediate releae of data line after transmission of last character

5) In preparation

6) S-Bus Parity Master Mode (SM1) not supported on Port 0 and 3 (from FW 010)
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Protocols on serial ports

5.2.2 Serial-S-Net

Supports the S-Bus protocol on serial interfaces (RS232, RS485/422, USB, modem)
in Master/Slave operation. The Saia®S-Bus with its simple and secure protocol is part
of the basic set up of all PCDs.

Technical data

Transmission rates: Up to 115 kbps on S-Bus protocol, high net data rates
because of low protocol overhead

Number of stations: Up to 254 stations in segments of 32 stations each

Port in PG5: 0,1, 2, 3,100, 101, 110, 111, 120, 121, 130, 131

5.2.3 Profi-S-Net H

The “Private Control Network" (PCN) includes all protocols and services for operating
Saia® units (SPS, RIO, HMI, PG) on the Profibus. Supports multi-protocol operation
on the same connector and cable.

Technical data

Transmission rates: Up to 1.5 Mbps

Number of stations: Up to 124 stations in segments of 32 stations each
Protocols: Profi-S-Bus, Profi-S-1/O, DP Slave, HTTP

Port in PG5: 2 and 10

5.2.4 Ether S-Net

The “Private Control Network" (PCN) includes all protocols and services for operating
Saia® units (SPS, RIO, HMI, PG) on the Ethernet. Supports multi-protocol operation
(S-Bus, S-10, HTTP, SMTP) on the same connector and cable.

Technical data

Terminals: 10 Base-T/100 Base TX (RJ45)

Speed: 10/100 Mbps (auto-sensing)

Protocols: TCP/IP or UDP/IP, Ether-S-Bus, Ether-S-1/O, HTTP,
SMTP

Port in PG5: 9

5.2.5 Protocols implemented in the user program
Based on Character mode (and a very good knowledge of LI programming), any
desired protocols can be implemented.

Our system partners have already done this for a large number of protocols, enabling
our controllers to communicate with components from a variety of manufacturers, e.g.
via Modbus, M-Bus etc.

Please refer to the Links page at www.sbc-support.ch for links to system partners.
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USB PGU interface

5.3 USB PGU interface for connecting programming units

In order to use the USB interface (type B) on the PCD3.Mxxx0, PG5 version 1.3.100
or later must be installed.

When the PCD3.Mxxxx is first connected to a PC via the USB interface, the PC
operating system automatically installs the appropriate USB driver

To establish a connection with a PCD via USB, the following settings must be entered
in the online settings for the PG5 project:

Online Settings [PCD3_M5xx_cpul x|
— Channel
1] I
Name: [EREIAUEE NG ~ | scuo.. |
Cancel |
S-Bus USE
— Connection e
CPU Number: [0 Ll

S-Bus Station; |254 [ suto W PGU

Mumber of retries: |3

Activating the PGU option ensures that the PCD3.Mxxxx connected directly to the PC
can be reached, regardless of the S-Bus address that has been configured.
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Saia-Burgess Controls Ltd.

Communication interfaces

RS232 connector (Port 0) as communication interface

5.4 RS232 connector (Port 0) as communication interface and as
connection for programming unit (PCD3.M5xx0/M6xx0 only)

This interface is via a 9-pole D-Sub connector (female). The interface is of type
RS232.

The pin configuration and associated signals are:

Pin |Designation Meaning

1 DCD Data carrier detect

2 RXD Receive data [Empfangsdaten]

3 TXD Transmit data [Sendedaten]

4 DTR

5 GND Signal ground [Signalerde]

6 DSR PGU connected [Erkennung PGU]

7 RTS Request to send [Sender einschalten]
8 CTS Clear to send [Sendebereitschaft]
9 n.c. Not connected [Not used]

The interface can be used for the following purposes:

Assignment (SASI) in the user program

(the port must not be configured as an S-Bus PGU port)

m If another programming device is connected during operation
instead of the peripheral device, the unit will switch over
automatically to PGU mode (pin 6 logical “1” (DSR); in PGU

m Before using the port to connect another peripheral device, Port
0 must be reconfigured by means of an SASI instruction.

Option 1: Configuration with desired protocol
(S-Bus PGU configuration)
Option 2:
mode: DSR PING = “17)
PGU-Plug Cable Peripheral
D-SUB 9 pol.
(female)
B —
2 o N o)
3 oJTXD ™| o
‘o GND SGN ©
5 O o)
° 9 RT rs| O
7 O TS >< TS" O
§ olCTS N DS
9 o +5V (just for PGU) o

') When communicating with terminals, check whether some connections are
provided with bridges or need to be set to "1" or "0" with the "SOCL" instruction. It is
generally recommended to use a handshake (RTS/CTS) (see also manual 26/795
"PCD7.D23x Series graphic terminals").
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Saia-Burgess Controls Ltd. Communication interfaces

RS232 connector (Port 0) as communication interface

Option 3:  Port 0 can also be used as a modem port with a 1-to-1 cable. For this,
the “Full RS-232 handshaking on Port 0” should be ticked, as described
in section 3.18 "Hardware options".

Option 4:  With the PCD8.K111 connecting cable, this interface can be used to
connect a programming unit.

PCD8.K111 connecting cable
D-SUB 9 pol. D-SUB 9 pol.

(female) (male)
= B s
2 X RX1o 2
3 o X X o 3
4 oPTR o 4
PC <a— |5 of*N SCNl, 5 |— PCD
6 O DSRl 5 6
7 oJRTS N g
s olcTS X cTs o 8
9 o o9
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Communication interfaces

5.5

5.5.1

Serial interfaces on I/O module Slot 0

Serial interfaces on 1/0 module Slot 0 (Port 1)

General remarks on the PCD3.F1xx

System properties of PCD3.F1xx modules:

The following points must be observed when using the PCD3.F2xx interface modules:

For each PCD system, 1 PCD3.F1xx module can be used on Slot 0.

The PCD3 system has a powerful processor which handles the application as
well as the serial interfaces. Processing of the interface modules requires the
appropriate CPU capacity. To determine the maximum communication capacity
per PCD3 system, note the following:

The communication volume is determined by the peripheral devices connected.
This will be the case, for example, where a PCD3 is used as an S-Bus slave
station. If a PCD3 controller is bombarded with heavy telegram traffic at high
baud rates, less CPU capacity will be left to handle the actual application.

If the PCD3 is the initiator of the communication, the communication volume,
and hence the communication capacity, will be determined by the user program
in the PCD3 (PCD3 used as master station). Theoretically, all interfaces can be
run at the maximum baud rate of 115 kbps.

However, the effective data throughput will be governed by the user program
and the number of interfaces, and may be quite low. The crucial factor is that
the peripheral devices connected can be run with the selected configuration
and communication capacity.

Current +5V bus
consumption

Module [lin mA]
PCD7.F110 40
PCD7.F121 15
PCD7.F130 5
PCD7.F150 130
PCD7.F180 15

The PCD3.F1xx base module consumes < 10 mA.
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Communication interfaces

Serial interfaces on I/O module Slot 0

5.5.2 RS422/485 with PCD3.F110

PCD7.F110:

RS422 with RTS/CTS or RS485 electrically connected,
with line termination resistors capable of activation, for
I/0 modiule Slot A To move the jumper (activate line
termination resistors), the module housing has to be
opened, as described in section 6.1.5, to reach the PCD7.
F110 circuit board.

Connections and LEDs for RS422/485

4
E GND
o PGND PGND
B o romx —DEEE g
us
Jern 8 RX - [TX IRX - [TX
O | Example for RS485
~ -t i )
T bunin ] ST PCD7.F110
© = L L Backside
a £ ¥ ®ioonne
w )
| = PCD7.F110
\ N/
. AV ‘
Colour Signal M |‘.]
velow X0 — |[T0) B RS422 /  RS485 Y
Yellow RxD — |[[1) | . ] g F (1; :)(?ND g;‘gx
Yellow nr.  — |[[2) | o) 3 N 2 |mx  o<d—  RXJTX
o = 3 RX —— wn
Yellow n.r. —_ D}) | .] 3 1 4 |RX Do 2 <o N
2 o @
28 5 | PGND S g 3
Yellow n.r. —_ DZ.) | .] - 1 6 RTS —<+ 55 2 ? 5
Vel | ° ] 7 | IRTS o< s 2 L~-0D
ellow n.r. —_ I:IE) . o 8 cTs —D— g0 RN fb
| o) = @ 9 |cTs o | O Q.=
Yellow n.r. —_ @ | ] . g P 2 % 8
® < o = /
Module o Qo
Green . —_ S Q
inserted - |‘. ] I /
n.r. = not relevant /I‘ — Terminals
Terminal 9
Choice of termination resistors
I____+_5_V____I oo T Tt | oo T T T T | I____+_5_V____
| | | | | | |
! ! | | | | !
! J_ ! | | | | ! J_
Pulup | [n] [n] |
330 Ohm ! ! !
| | [RX-[TX !
- i+
1 J_ [ [ J_
Termination: : :
Resistor : : :
150 Ohm : T |—%—| RX-TX |—r-]—| T
LT 1
Pull down 1 : |
330 0hm | X Segment lenght max. 1200 m X
: I : max. 32 stations : I
| | |
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Saia-Burgess Controls Ltd. Communication interfaces

Serial interfaces on I/O module Slot 0

Not all manufacturers use the same connection configuration, so the data lines may
need to be crossed

At the first and last stations, jumper J1 must be set to the "CLOSED" position.
At all other stations, jumper J1 must be set to "OPEN" (factory setting). The jumper is
on the connection side of the module.

For RS422, each pair of receive lines is terminated with a 150 Q line termination
resistor. Jumper J1 must be left in the “OPEN” position (factory setting). The jumper is
on the connection side of the module.

For details, see manual 26/740 "Installation components for RS485 networks" and
manual 26/795, "PCD7.D23x series graphics terminals". n

If the PCD7.F110 is used on Port x.1 of a PCD3.F2xx, the pin allocation is as fol-

lows:
RS422 mode
RS422

O|PGND| Tx |[1
2| /Tx Rx |3
41 /Rx |PGND |5
6| RTS | /IRTS |7
8] CTS | /ICTS |9

10-pole spring terminal on PCD3.F2xx
Connection:

In RS422 mode, the input signal lines on the PCD3.F210 must be terminated with
150Q resistors.

RS485 mode
(Electrically connected RS485 interface)

RS485
0| PGND | Rx-Tx |1
2| /Rx- 3
/Tx
4 PGND |5

8| (sGD) 9

10-pole spring terminal on PCD3.F2xx

The network termination for Port x.0 can be enabled with a switch on the PCD3.F210.
The switch is marked 'O' for OPEN and 'C' for CLOSED.
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Communication interfaces

Serial interfaces on I/O module Slot 0

5.5.3 RS232 with PCD3.F121 (suitable for modem)

Connections and LEDs

Colour
Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Green

n.r. = not relevant

__LEDO.7

Terminal O

| —

PCD3.F121:
RS232 with RTS/CTS, DTR/DSR, DCD, suitable for

modem connection, for /O module Slot 0.

PCD7.F121

Signal
TXD

SEEdEEEEE"

RXD —

RTS —

CcTs —

DTR —

DSR —

DCD —

Module
inserted

......."

’k.. [ ]

>t >t St St St St St Wt

¥

A

~

Terminal 9

Description-
label

Address-
label

RS 232 interface for ...

D-Subw D-Subm

(z.B.PC) (zB.PC)

cabel 9 pol.
PGND ——PGND
TXD TX 3
o — < gy )
RTS RTS 7
crs — ><_Crs 8
PGND s SGND 5
> .
DSR DSR 6
CoM
DCD DCD 1
w
0 PGND U
F 1 ™o —<+
2 RXD —I>— (@
3 |rs —<+ |88 wn
1 4 cTs —+D— 23 &
5 PGND 2 v - =)
> £
2 6 DTR —<— 20 Al 5
7 psR —+— (© w0
1 g coM  —<1— 8 @ b
f DCD —— &) 2 a
Terminals RS 232 interface for externel modem

Modem
cabel  ETCD) DCE

PGND ——PGND
T™XD ——TX
RXD ~————RX
RTS ——RTS
CTS ——CTs
PGND ————SGND
DTR —————DTR
DSR —————DSR
COoM
DCD  ————DCD

See also manual 26/795, “PCD7.D23x Series graphic terminals”

D-Subm

25 pol.
(z.B. Zyxel)

25 pol.

N
oN~N~uorwnN

If the PCD7.F121 is used on Port x.1 of a PCD3.F2xx, the pin allocation is as

follows (10-pole spring terminal on PCD3.F2xx):

RS232
O[PGND| TxD [1
2| RxD | RTS |3
4] CTS | PGND |5
6| DTR | DSR |7
8| COM | DCD |9
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Serial interfaces on I/O module Slot 0

5.5.4 Current loop with PCD3.F130

PCD3.F130:
TTY/current loop 20 mA (active or passive), for I/O module
slot 0.

Connections and LEDs H

o
™~ a
s £
a £
W 2 PCD7.F130
P S
Colour Signal |‘.1
Yelow X0 — |[J0) | o) ( W)
0 | PGND v
Yelow RxD — |[T1) | o) & F 1 | 71s
b o)
Yellow n.r. —_— D@ | .] = § N g $AS %c N
Yellow n.r. —_— D@ | o] 8 © 1 4 RA §§ &
oo 5 | PGND 3w =)
Yellow n.r. —_ D@ | .] of 1 6 TC %‘g 5
° 7 RC o 0
Yellow n.r. L — @ I .} | (;) o 8 TG é
Yellow n.r. —_— D@ | ] P % /49 RG a
Modul Xl S D N g
Green ingez:d_ | o §% /
n.r. = not relevant /ﬁ - Terminals
Terminal 9
PCD active
PCD7.F130 Peripherie
(active) Cable (passive)
Pin-Nr
—QDH 1 — Ir
1
3 1

|
|
|
Receiver Q* I !
1
I
1
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Saia-Burgess Controls Ltd.

Communication interfaces

Serial interfaces on I/O module Slot 0

PCD passive
PCD7_.F130 Cable Perllpherle
(passive) (active)
Pin-Nr
______ ;‘I Fr—-—-—-
|_@D_O 1 . Receiver
| | +
. 0 3 { () —
Transmitter K I I '1\1 :
O 6 1
| |
'—O: o 8 |
+ 2 f
| | +
Receiver ;* < 4 | GD—' H
]
77 i \ A '
|—O 9 ! A
! I Transmitter
....... J
L.
PCD and peripheral active
PCI_D?.F130 Cable Peri.pherie
(active) (active)
Pin-Nr
D r
| 3 |
u O ! i
Transmitter  * K (') 5 ! Receiver
A
: (:) 8 | */
|
| | +
]
Receiver ;* ¢ 4 | @ '
]
7 ; i \# '
|—O ! Ax
1 I Transmitter
_______ J L

If the PCD7.F130 is used on Port x.1 of a PCD3.F2xx, the pin allocation is as

follows (10-pole spring terminal on PCD3.F2xx):

TTY (CL)
o[PGND[ TS |1
2| Rs [ 1A [3
4] RA |[PGND |5
6] TC [ RC |7
8] 716 | RG |9
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Communication interfaces

5.5.5 RS485 with PCD3.F150

PCD3.F150:
RS485, electrically isolated, with line termination resistors
capable of activation, for I/O module Slot 0. To change the
jumper (activate line termination resistors), the module
housing has to be opened, as described in section. 6.1.5,
to reach the PCD7.F150 circuit board.

Serial interfaces on I/O module Slot 0

The electrical isolation is achieved with 3 optocouplers and a DC/DC transducer.
The data signals are protected against surges by a suppressor diode (10V). The line
termination resistors can be connected/disconnected with a jumper.

Connections and LEDs

LED-
Colour

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Green

Signal
TXD
RXD

n.r.
n.r.
n.r.
n.r.

n.r.

Module

LED 0...7

inserted —

n.r. = not relevant

Terminal O

PCD7.F180

=1
/

' I“.} ¥
0D ey
02 o) |
3 | o)
@ | )
m [ °)
m |
o)

/l‘ _|
Terminal 9

Description-

label

Address-
label

GND (A-)

MP-Bus signal line (18V in/out)

MFT-Parametrie device (MP-Bus intern)
MFT-Parametrie device detection (Input 10 kOhm, Z5V1)

J

w
0 PGND v
F 1 A_cOM
2 MFT’ s
3 N TR w0
1 4 25 ou
5 PGND e o = 8,
6 £ o © [O Rt
8 o -0
7 w40
o 8 8 a.b
9 oo
4 £ R
/I J
Terminals
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Communication interfaces

Block diagram:
OPTO0-0601

Serial interfaces on I/O module Slot 0

+5VE

330 Ohm

N

> /D

150 Ohm

N,

Transmit
O —>— i 75176
Receive Driver [
RO —€—| |47 RS485
RTS —— %K EN !
Y i
1
— SGND
45V DC +5VE
PGND —>— 1 ¢ — > SGND

need to be crossed

networks”

L

SGN

,D

330 Ohm

D

Not all manufacturers use the same connection configuration, so the data lines may

The potential difference between PGND and the data lines Rx-Tx, /Rx-/Tx (and
SGND) is limited to 50 V by a suppressor capacitor.

For installation details, see manual 26/740 “Installation components for RS485

If the PCD7.F150 is used on Port x.1 of a PCD3.F2xx, the pin allocation is as

follows (10-pole spring terminal on PCD3.F2xx):

RS485
0| PGND | Rx-Tx |1
2 | IRx-Tx 3
4 PGND |5
6 7
8| (SGD) 9
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Serial interfaces on I/O module Slot 0

5.5.6 MP-Bus with PCD3.F180

PCD3.F180:
Switching module for MP bus, for I/O module slot 0.

The module has a facility to connect an MP-Bus line with 8
drives and sensors.

Connections and LEDs H

Sl
B
al

& 4 ‘ |I|l||-r‘

IERE Y R
o ax EEVELEIE
~ g i |I|
o = ey
v b EEEh
) E
I PCD7.F180 GND (&)
MP-Bus signal line (18V in/out)
LED- \ \ / MFT-Parametrie device (MP-Bus intern)
Colour Signal X |‘,. 1 Y4 MFT-Parametrie device detection (Input 10 kOhm, Z5V1)
'd Y
Yellow TXD — |10 | .1 W
0 PGND U
Yellow RXD
1K) | o) g F 1 A_COM
Yellow n.r. = 2 MFT’ 2
:) , o
Yellow n.r. | ° 1 AR S % -1 3 INY %% wn
i J— D o o
m 1| Tig 1 | I
Yellow n.r. | .1 ne 5 PGND >5 o % (@)]
IEY) 8 6 < o Qe
| o) 7 ° T 50
Yellow n.r. T @
1 o | . 5 27
Yell | o) ) 9 8 g‘ﬁ
ellow n.r. — :) »
Modul | ’1 < S5 s a=0n
Green odule SO0 N J
i _— 7 Qo
inserted IA. 1 2 ®
n.r. = not relevant /l‘ L_| Terminals
Terminal 9

If the PCD7.F180 is used on Port x.1 of a PCD3.F2xx, the pin allocation is as
follows: (10-pole spring terminal on PCD3.F2xx):

Belimo MP bus
PGND | Acom
MFT IN
PGND

OIN|O|w|~

||~ |IN|O
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Communication interfaces

Supply option

Common supply for control and drive

MFT Parametrie device

Serial interfaces on I/O module Slot 0

¢ L

N Controller

0

b
Slot

SEECEEIEENE

M
Q OISO

use m
o O

RunHalt  Ethemet

seseees % o DO

o m momtwowoeevee @ Saia®PCD3.M|3330 J

24VDC
+20%

}

LN

drives

When using the PCD3.F180 connection module, the supply voltage to the PC control
unit must be at least 24 VDC, = 5 % (not the default tolerance of £ 20 %)..

With a separate DC or AC supply to the drives, it is especially important to ensure
that the PCD control unit is connected to the earth (Minus pole) of the drive supply.
The earth serves as a common base for communication.
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Saia-Burgess Controls Ltd.

Communication interfaces

5.6

5.6.1

5.6.2

Serial interfaces on I/O module slots 0 - 3

Serial interfaces on 1/0 module slots 0 -3

General remarks on the PCD3.F2xx

System properties of PCD3.F2xx modules:

The following points must be observed when using the PCD3.F2xx interface modules:

For each PCD system, up to 4 PCD3.F2xx modules (8 interfaces) can be used on
slots 0...3.

The PCD3 system has a powerful processor which handles the application as

well as the serial interfaces. Processing of the interface modules requires the
appropriate CPU capacity. To determine the maximum communication capacity per
PCD3 system, note the following:

The communication volume is determined by the peripheral devices connected.
This will be the case, for example, where a PCD3 is used as an S-Bus slave
station. If a PCD3 controller is bombarded with heavy telegram traffic at high baud
rates, less CPU capacity will be left to handle the actual application. The following
rules apply here: the use of 8 interfaces at 9.6 kbps takes approx. 50% of CPU
capacity. Two interfaces at 57.6 kbps also take up approx. 50% of CPU capacity.
Two interfaces at 115 kbps require approx. 60% of CPU capacity.

If the PCD3 is the initiator of the communication, the communication volume, and
hence the communication capacity, will be determined by the user program in the
PCD3 (PCD3 used as master station). Theoretically, all interfaces can be run at
the maximum baud rate of 115 kbps. However, the effective data throughput will
be governed by the user program and the number of interfaces, and may be quite
low. The crucial factor is that the peripheral devices connected can be run with the
selected configuration and communication capacity.

Communication ports on the PCD3.Mxxxx

The PCD3.F2xx modules are designed to be mounted in I/O slots 0...3 on a PCD3.
Mxxxx. As shown in the figure below, the I/O slots are designated as follows:

I/0 slot 0: Port 100 for the x.0 port on the PCD3.F2xx module

Port 101 for the x.1 port on the PCD3.F2xx module

I/0 slot 1: Port 110 for the x.0 port on the PCD3.F2xx module

Port 111 for the x.1 port on the PCD3.F2xx module

I/O slot 2:  Port 120 for the x.0 port on the PCD3.F2xx module

Port 121 for the x.1 port on the PCD3.F2xx module

I/0O slot 3: Port 130 for the x.0 port on the PCD3.F2xx module

Port 131 for the x.1 port on the PCD3.F2xx module
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Saia-Burgess Controls Ltd. Communication interfaces

Serial interfaces on I/O module slots 0 - 3

Port Port Port Port Port Port Port Port

100 110 120 130 100 110 120 130

Port Port Port Port Port Port Port Port

101 111 121 131 101 111 121 131
Slot 0 (Port 1) —

USsSB
(Port 10) Ethernet (Port 9)
RS232/PGU (Port 0) RS485 (Port 2)

If a PCD3.F2xx module is inserted in 1/O slot 0, port 1 cannot be used. Instead, the
PCD3.F2xx occupies ports 100 and 101.

5.6.3 Module overview

The PCD3.F2xx communication modules are designed for the PCD3.Mxxxx systems.
Each module has two serial ports, one fixed interface and a second that can be
established by the use of a PCD7.F1xx module.

PCD3.F210

Serial communication module with two
serial interfaces

Port x.0: RS422 / RS485

Micro-

controller (fixed on PCD3.F210 module)
Port x.1: Slot for PCD7.F1xx module
PCD3.F221
— Serial communication module with two
PCD7.Fixx Swi serial interfaces
RS232 witch for
Rs4gs/422 line termin- Port x.0: RS232
Belimo l  ation (fixed on PCD3.F221 module)

(only PCD3.F210) Port x.1: Slot for PCD7.F1xx module

PCD3.F281
Serial communication module with two
serial interfaces
Port x.0: Belimo MP-Bus

(fixed on PCD3.F281 module)
Port x.1: Slot for PCD7.F1xx module

PCD7.F1xx modules (for connection to Port x.1 on the PCD3.F210/221/281)

PCD7.F110 Serial interface module RS422 / RS485
PCD7.F121 Serial interface module RS232, for modem connection
PCD7.F130 Serial interface module, current loop 20 mA
PCD7.F150 Serial interface module, RS485, electrically isolated
PCD7.F180 Serial interface module for Belimo MP bus,

for max. 8 actuators and sensors
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Serial interfaces on I/O module slots 0 - 3

Connections and LEDs

LED TxD x.0

LED RxD x.0

cage clamp x.0
10 pole (2x5)

LED State x.0

LED TxD x.1

LED RxD x1

cage clamp x.1
10 pole (2x5) n
Switch for net-

work termination
port x.0 (RS485)

LED State x.1

inside

Summary of connections

RS232 RS422 RS485
0|PGND| TxD [1]|[o[PGND| Tx [1][0] PGND | Rx-Tx |1
2| RxD | RTS [3][2] /mx Rx [3][2]/Rx-/Tx 3
4] cTs [PGND |5 [4| /Rx | PGND[5] [4 PGND |5
6] DTR | DSR [7] [6| RTS | RTS [7] [6 7
8] com | pcp |9 (8] cts | /cTs |9 [8] (SGD) 9

TTY (CL) Belimo MP bus
0|PGND| TS [1][0[PGND | Acom |1
2| RS TA 3|2 MFT | IN |3
4] RA [PGND|5] |4 PGND |5
6] T | RC |7]|6 7
8] 16 | RG |9]|[8 9

Spring terminal block (supplied)

Each serial port has its own individual 10-pole spring terminal block. The F2xx
modaule is fitted with two spring terminal blocks, the upper one for Port x.0 and the
lower for Port x.1.

Maximum wire gauge: 1.0 mm? AWG 18
LEDs

LED TxD:  Send data detection

LED RxD: Receive data detection

LED status: The "Status" LED displays the status of the serial port,
‘green’ means that the port is working properly

Both LEDs permanently red: F2xx not running

Both LEDs green 25% / red 75%:  F2xx start-up procedure

Both LEDs green 50% / red 50%:  F2xx running, but no communication with
PCD3.Mxxxx

Status LED green 75% / red 25%:  F2xx running, channel closed
Status LED green 90% / red 10%:  F2xx running, channel open with error
Status LED green 100%: F2xx running, channel open OK
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Communication interfaces

Technical data

Communication modes supported:

MCO Character mode, no automatic handshake
MC1 Character mode with RTS/CTS handshake
MC2 Character mode with Xon/Xoff protocol

MC4 Character mode for RS485 interface

MC5 As MC4 with rapid switching between sending and receiving

SM1 S-Bus master, parity mode
SM2 S-Bus master, data mode
SS1 S-Bus slave, parity mode
SS2 S-Bus slave, data mode

GS1 S-Bus Gateway slave, parity mode
GS2 S-Bus Gateway slave, data mode

GM S-Bus gateway master
— Gateway always via PCD3.

Baud rates supported (bits/sec):

Serial interfaces on I/O module slots 0 - 3

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

Current consumption: +5V bus V+
Base module |Port x.1 config. [lin mA] [lin mA]
none 110 0
PCD7.F110 150 0
PCD7.F121 125 0
PCD3.F210 PCD7.F130 190 22
PCD7.F150 240 0
PCD7.F180 125 15
none 90 0
PCD7.F110 130 0
PCD7.F121 105 0
PCD3.F221 PCD7.F130 120 22
PCD7.F150 225 0
PCD7.F180 105 15
none 90 15
PCD7.F110 130 15
PCD7.F121 105 15
PCD3.F281 PCD7.F130 115 15
PCD7.F150 225 15
PCD7.F180 105 30

Restrictions:

The PCD3.F2xx modules for the PCD3 systems offer the possibility of implementing
up to 8 additional serial interfaces. It should be noted that each additional interface
adds to the load on the PCD3.Mxxxx CPU.

The use of these 8 ports is dependent on the type of communication, the baud rate

required and the volume of data transferred. Other key factors are:

Communication on the PCD3.Mxxxx, such as Profi-S-Net, Ether-S-Net, USB
Use of the web server

Data transfer from CPU to memory
User program in the PCD3.Mxxxx

The exact system limits have still to be confirmed.
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Communication interfaces

Block diagram

PCD3
1/0 Bus

SPI
Bus

Interrupt
Input

Serial interfaces on I/O module slots 0 - 3

YVY

A 4

A 4

I/0O Bus
Interface POW‘?; ;\L;pply
(CPLD) : Portx.0 0 o
serial line *8
driver / Qo
I T X XXX X receiver =
<> Qv
VVVVVYVYY . . 8_8
RS232 or «—>»] £
/O Port RS422/485 ks
equipped |e—» ©
Microcontroller
ARM7
UART 1 ¢
SPI (Slave) Port x.1
Interface serial ine  [€® &
interface » 3 —
cC .
<+—>) c X
Interrupt Slot for one » 3%t
Output E— L E”
UART 2 PCD7.FIxx o3 §
(@]

5.6.4 Port x.0: RS422/485 auf Modul PCD3.F210

The PCD3.F210 module contains two different interface types on Port x.0: RS422

with RTS/CTS and RS485 (electrically connected). The line termination is integrated

into the module and can be enabled by means of a switch on the module. To switch

it on (activate line termination resistors), the module casing must be opened as

described in section 6.1.5

RS422 mode
RS422
o|PGND| Tx |1
2 /Tx Rx 3
4| /Rx |[PGND|[5
6| RTS | IRTS |7
8| cts | icTs |9

10-pole spring terminal block

Line termination in RS422 mode always uses 150 Q resistor on the PCD3.F210.

RS485 mode
(Electrically connected RS485 interface)

RS485

PGND

Rx-Tx

IRx-/Tx

PGND

~Nfo|w]-

(oo} Ko )} =N § V)l e}

(SGD)

10-pole spring terminal block
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Communication interfaces

Connection:

Pull up
330 Ohm

Serial interfaces on I/O module slots 0 - 3

/RX-ITX

Termination,
Resistor | L]

150 Ohm

RX-TX

I
I
Pull down |
330 Ohm

Segment lenght max. 1200 m

max. 32 stations

The line termination for Port x.0 is integrated into the module and can be enabled by
means of a switch on the module. On the base plate next to the switch are the codes
'O' for OPEN and 'C' for CLOSED.

5.6.5

Port x.0: RS232 on PCD3.F221 module (for modem)

The PCD3.F221 module offers a complete RS232 interface on Port x.0. This port is
intended mainly for modem connections such as RTS/CTS, DTR/DSR and DCD.

RS232 connection

RS232
O|PGND| TxD |1
2| RxD RTS |3
4| CTS | PGND |5
6| DTR | DSR |7
8| COM | DCD |9

10-pole spring terminal block

RS232 connection to DTE:

cable Peripherie

device (DTE)

PGND = PGND
TXD X
RXD x RX
RTS RTS
cs —><__crs

PGND = SGND
DSR DSR
Reserve

DCD DCD

RS232 connection to DCE:

Modem
cable  erep) DCE
PGND PGND
™D ————TX
RXD ————— RX

RTS — RTS
CTS ~—CTS

PGND SGND
DTR  ————————————— DTR
DSR  —DSR
Reserve

DCD DCD
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Saia-Burgess Controls Ltd. Communication interfaces

Serial interfaces on I/O module slots 0 - 3

5.6.6 Port x.0: Belimo MP-Bus on module PCD3.F281

The PCD3.F281 module offers a complete Belimo MP-Bus interface on Port x.0. An
MP-Bus with up to 8 drives and sensors can then be connected to Port x.0.

Belimo connection

Belimo MP bus
PGND | Acom
MST IN
PGND

N|ja|w]|—~

[oo} [o ol BN I\ V) [}

10-pole spring terminal block
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LIOs and RIOs

5.7 LIOs and RIOs

The description of the interfaces for the PCD3.Cxxx and Txxx can be found in the
sections on "PCD3.Mxxxx Classic CPUs and extension housings" and "RIO (remote
input/output) head stations".
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Saia-Burgess Controls Ltd. Input/output (I/O) modules

Introduction to I/O modules

6 Input/output (1/0) modules

6.1 Introduction to 1/0 modules

There are over 50 I/O modules available for digital and analogue 1/Os, counters etc.
If they are connected to a 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

1/Os
Input/
output signal
range
I/0
connector type 2

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 VDC 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, connection via 34-pole ribbon 24 VDC D7) | 6-13
connector

PCD3.E161 |16 | 16 inputs 0.2 ms, connection via 34-pole ribbon 24 VVDC D7) | 6-13
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 1/0 Bus

PCD3.E500 |6 | 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 |8 8 inputs 0.2 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 |8 O 8 outputs 0.5 A 24 VDC A/B| 6-25
PCD3.A460 (16 O |16 outputs 0.5 A, connection via 34-pole ribbon 24 VVDC D7) | 6-27

connector
PCD3.A465 |16 O |16 outputs 0.5 A, connection via 24-pole spring 24 VDC C 6-29

terminal block

Digital output modules, electrically isolated from the I/O Bus

PCD3.A200 (4O 4 make contacts 2A 250 VAC A/B| 6-32
50 VDC

PCD3.A210 {40 4 break contacts 2A 250 VAC A/B| 6-34
50 VDC

PCD3.A220 ({6 O 6 make contacts 2A 250 VAC A/B| 6-36
50 VDC

PCD3.A251 {80 6 changeover + 2 make contacts 2 A, connection 48 VAC C 6-38
via 24-pole spring terminal block 50 VDC

PCD3.A410 |8 O 8 outputs 0.5 A, electrically isolated 24 \/DC 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

PCD3.A860 |2I+20 |Light and shade module, 2 outputs 250 VAC G 6-47
12 A/250 VAC, 2 inputs 24 VDC 24 VVDC H
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Introduction to I/O modules

Type Description Page

1/Os
Input/
output signal
range
I/0
connector type 2

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
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 I/O 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 inputs 12 bit, jumper selectable 0...10V, A/B| 6-82

-10V...+10V
0...20 mA,
4...20 mA,
Pt1000

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 |+ 2analogue outputs, 12 bit 0..10V,
0(4)...20 mA
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Introduction to I/O modules

Type Description o |Page
g
=)
8 QS
= - O
o
=
(=
o)
(&)
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 n
|PCD3.W745[41  [Thermocouple module for J, K...thermocouples [» [ 6109 |
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 [- | 6129 ]

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

Pluggable system cable with connector on 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

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
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Introduction to I/O modules

6.1.1 Connector types

Type Quantity Description Connec-
tor type
440549540 |1 Pluggable cage clamp terminals, 10-pole (up to 2.5 mm?) Type A
44054956 0 |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 |(1for 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 A8B60) 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

4 405 5028 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)

- "‘ﬁh‘h

4 405 4954 0 (Typ A) 440549550 (TypB) 440549560 (TypC) 4 405 4998 0 (Typ E)
4 405 4936 0 (Typ F) 440550270 (Typ G) 440550280 (TypH) 4 4054934 0 (Typ J)
. \, _ --'-;___. - f“__-"\- II” : !
PcD3.k010 | 4 [ X 4 3
Connectors & \ | L —
between SO l :

module holders y L e PCD3.K106/116

Plug-in cage clamp terminals

The plug-in cage clamp terminals
simplify the installation significantly.
The cage clamp terminals support
cable diameters from 1.0 mm?through
1,5 mm?to 2.5 mm?2.

Screwdrivers of type SDI 0.4 x 2.5 x
80 should be used
(max. width: 2.5 mm).
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Input/output (I/O) modules

6.1.2 Current consumption of the modules

Introduction to I/O modules

Type Internal current Internal current External current

PCD3... consumption consumption consumption
| from +5 V [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 "), ?) 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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Saia-Burgess Controls Ltd.

Input/output (I/O) modules

6.1.3 External input voltage

Introduction to I/O modules

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 VVDC 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 VVDC smoothed or pulsed

PCD3.E166 |16 inputs 0.2 ms 24 VVDC 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 10 ms 48 VDC smoothed or pulsed

Digital output modules

PCD3.A200 |4 make cont. 2A 250 VAC, 50 VDC

PCD3.A210 |4 break contacts 2A 250 VAC, 50 VDC

PCD3.A220 |6 make cont. 2A 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, 20, 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+ 21 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 /0O 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 24V (19...32 VDC smoothed, max.ripple 10%)
PCD3.H311 | Motion control module 5VDC
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Saia-Burgess Controls Ltd. Input/output (I/O) modules

Introduction to I/O modules

6.1.4 Example 1/0 modules

Modul mit 8 LEDs,10-poliger
Schraub- oder Federkraftklemmenblock

Modul mit 16 LEDs,

Anschluss Uber 34-poligen
Flachbandstecker

A S e

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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Saia-Burgess Controls Ltd. Input/output (I/O) modules

Introduction to I/O modules

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.W220203 x

PCD3.W220z12 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

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 6-8



Saia-Burgess Controls Ltd. Input/output (1/0) modules

Introduction to I/O modules

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

PCD3.W500 x

PCD3.W510 x

PCD3.W525 x

PCD3.Ww600 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules

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, n
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 Ve

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

0 0 0

-7 Voc -15 Vbc -30 Voc

I/0 modules and I/O terminal blocks may only be plugged in and removed when the
PCD is disconnected from the power supply.
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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.2.1

Application

PCD3.E110/111/112/116, 8 digital inputs

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

PCD3.E11x

Number of inputs:

8 electrically connected,
source or sink operation

Input voltage E110: 24 VDC (15...30 VDC) smoothed or pulsed
E111: 24 VDC (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:
acc. to IEC 801-4

2 kV under capacitive coupling
(whole trunk group)

(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. 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
LEDO0...7 |
Terminal
| 1) \
[ | % | ) E 0o |Eo0 =T 3
| o) 1 |E1 | S
@ .y Description s |5 3= §=
@ [ef| e 1| o f= FlE 0T i
] 5 E5 ® 2 >
@ | o) 1 | s | \&8\&8 255
- ) o | s |Y 8 g E‘ ER
— 16 Rim Address |- TN o= ®
| .] w L oo n
|| | T] Label g
|

Terminal 9
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Input/output (1/0) modules
PCD3.E11x

Saia-Burgess Controls Ltd.

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
L} ES
- /0
- Bus 2
E1 < Inter- P @
] face 8 n
o
4k7 10k N
1 — 7
T EO
515 ] [0
I E1]E0 Switch closed

— i—‘ Ue: 24 VDC ‘ ‘ (positive at input) : Input state "H" = LED on
L 12 VDC Switch open : Input state "L" = LED off
+ 5VDC

Sink operation (negative logic):

Schalter geschlossen
(Minus an Eingang) :  Signalzustand "0" = LED dunkel
Schalter offen . Signalzustand "1" = LED hell

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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
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
e ( I w
-1 2]Ee1s
¢ 203 % v
0 °|° E -|5 ¢
o °|° - 5180 I
olo I L L 41
M, o Description - (1112 E_ o O n
—= - o Label L (15 16|E8  F |§ Q [ Qn
=: 1 BB TR .38
o o 121 22 g '\'® ONQ
o o 6 - (2324 g 3 =85
= i : |3 be3
=l 0 tR¥le 5 15 B33
L 7]
= e o Address 33 34 W uf Qel
J
[T J o o Label
09 °
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 Ltd. Input/output (1/0) modules

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):

10k 10k
] 1 1 ] | T »
LI L =~ LI | »
L % 2
10k 10k
1 <]
7
el
1,8,57 , 11,13,
7,19, 21, 2458, 27, 59, a1 30 | 32 Ribbon cable connector
- L E1 [EO
] N
- L Switch closed: (+ at input): signal state "H", LED lights up
— Ue?24VDC Schalter open: signal state "L", LED off
+ [

Sink operation (negative logic):

719,91 242, 25, 0,51 30 [32] Ribbon cable connector
- L E1 |EO
N
+_1 % % Switch closed: (- at input): signal state "L", LED off
_—— Ue24VDC Switch open: signal state "H", LED lights up
- T

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

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 6-14



Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.2.3

PCD3.E16x

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 VVbc. 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
Input delay E165: [typically 8 ms

E166: |typically 0.2 ms

Resistance to interference:
acc. to IEC1000-4-4

2 kV under capacitive coupling (whole trunk group)

(from V+ bus)

Internal current consumption: 1...10 mA
(from +5 V bus) typically 8 mA
Internal current consumption: 0 mA

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
0
' 1 | 1 I N\
EO| 0 1 |E1 3
E E2| 2 3 |E3
E4| 4 5 |E5 I 2
ot E6|6 7 |E7 _ L &L
Description es| 8 o |Eo E_: ¥ — 8 "
— Label 1 E10/10 11 [E11 + |6 ! [ S|
E12| 12 13 [E13 b S 0T %
E14| 14 15 [E15 g s ©N
6 L |16 17| - o g we2
18 19| - g © o al
| 5 20 21| - 5 < a E.é
22 23| - o
Address w e w ge R
- J
Label
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Saia-Burgess Controls Ltd. Input/output (1/0) modules
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 Ltd. Input/output (1/0) modules

Digital input modules, electrically isolated from the 1/0 Bus

6.3 Digital input modules, electrically isolated from the 1/0 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 PCD.
The channels are not isolated from each other

Definition of input signals

for 5 VDC for 24 VDC for 48 VDC
(on request) PCD3.E610 PCD3.E613 n

7 Voc 30 Voc 60 Voc

5 Vbc 1 24 Voc 1 48 Voc 1
2.5 Voc 15 Voc 30 Voc
1 Vboc 5 Vbc 10 Voc
0 Voc 0 Vbc 0 Voc

0 0 0

-7 Voc -30 Voc -60 Voc

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 PCD module is connected to a higher voltage (50...250 V), approved compo-
nents 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/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from the power supply.
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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.3.1

Application

PCD3.E500, 6 digital inputs, electrically isolated from the 1/0 Bus

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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

PCD3.E500
LEDs and connection terminals
LED0...7 lTerminaI 0
| l] Terminal
| @ | .] f a > w\
1= . E | & o, o
—[2 | o) Description i E§ ;g S
—® . Label 5 | & |es [2F 3
—® ) 0o | 3|2 L=
nc -]
- | o] 7 |ne s w0
[[5 oy 0 8 [comMm = 2 éé
— 6 o) Address ® |com w © £o R
[ ]
L1[T7) | T] Label ~ g
ITerminal 9
Input circuits and terminal designation
AETRNE
IR N
— |
I ! I
| |
— 150nF P |
T o8
TR

Switch closed

COM

Switch open :

Neutral lead *)

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

Input state "L" = LED off

Phase 115 - 230V 50/60 Hz *)

*) Could be changed, if allowed

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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

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

(at input voltage)
for source operation:
for sink operation:

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:

(24 VDC) (48 VDC)
5mA 2mA
3.7mA 1.5 mA

Input delay (0-1/1-0):

E610: E613:
incl. 10 ms 9ms
excl. 10 ms 9ms

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 PCD.
The channels are not isolated from each other

(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 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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

LEDs and connection terminals

LED 0...7 Terminal O

N & ] b ] i ]

Sl Sy, Sl Sy Sl Sl Sl Sl Sl Sl

Terminal 9

Terminal

Description

E
Label 76
1
0

Address

EO
E1
E2
E3
E4
ES
E6
E7
L

©WoO~NOOOGAWN-=0O

Source

Sink

PCD3.E610

8 Qutputs 24VDC
sala-ourgess

-

Label

Input circuits and terminal designation

Depending on external wiring, this module may be used for source or sink operation.

Source operation (positive logic):

+5V

6k6 11k \Vr {
ﬂi
+5V
Q
6k6 11k /24 {
o—1 ] [ =<
s 1]0

24 VDC
+T 5VDC ﬁ ﬁ

Switch closed

(positive at input)

Switch open

Sink operation (negative logic):

9

1

0

|
8
L E1

watchdog on the CPUs.
For details, please refer to the "Watchdog" section, which describes the correct use of the

EO

+ Ue 48 VDC

24 VpC
5VDC

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

Switch closed

(negative at input) : Input state "H" = LED off

E/A-Bus

v

PCD Bus

. Input state "H" = LED on

: Input state "L" = LED off

Switch open : Input state "L" = LED on

watchdog in conjunction with PCD2 components.

PCD3.E61x
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Saia-Burgess Controls Ltd. Input/output (1/0) modules

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 PCD is n
disconnected from the power supply.
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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.4.1

PCD3.A300

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 ps

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...20mA
typically 12 mA

Internal current consumption:
(from V+ bus)

0mA

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

Terminal
o } } . "
. 0o | Ao
1K) | o) A 1 | A1 Léu
2 | A2 |
(2 | o) Description 3 | A3 3= § "
3] o) Label 3 | 4 |m + s9
5 | As o2 &
3] |e) 0 | 7 |¥ 253
y O
[15) e 0 g * 2avpe Sl:-.é
l .] [ | - + + < g.)to 8
[@ | .] Address < )
7 o) Label
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Saia-Burgess Controls Ltd. Input/output (1/0) modules

PCD3.A300
Output circuits and terminal designation
é 2 T Output
A~ 1@ [ — - transistors
o o L B [P vosFeT)
o - I I
LED FKT Protective
. diodes
— -
9ofs8l7)6]5s __ |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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.4.2 PCD3.A400, 8 digital outputs for 0.5 A each

PCD3.A400

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:
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...25 mA
(from +5 V 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?

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
T |4 o o gy
Dj | .] A 1 A1 3
2 | A2 I N
[[2 | o) Description 3 | A3 3= <
4 | A4 + 5 U
3] | o) Label 4 i cz &
6 A6 o -
1 o |13
5 0 8 * 24vpC 8.0
[ ) — 9 - c O+ m
[[6) I.} Address rr e Gown)
1/ | o) Label
Terminal 9
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Saia-Burgess Controls Ltd. Input/output (1/0) modules

PCD3.A400
Output circuits and terminal designation
é é - 5Tt ?utpgtt
At i H H ransistors
o Q- : I
LED- j 7 Protective
address A7 - | diodes
987 - Jo _
—_— Terminals
Y R
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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.4.3

PCD3.A460, 16 digital outputs for 0.5 A each,

with ribbon cable connector

Application

PCD3.A460

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 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. 0.3V at0.5A

Output delay:

typ.50 pus, 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

112
(-
e |° 1 2 |A15 I gw)
o | e —_ |3 1 gu
0 °|° A - 73 N
D:g g +| 9 10 ! <
o 2 Description MBI S= Sw
L1, . Label + |15 16 | A8 + o Y
= 4 \ER~ g2 o
o o 21 22 SeS
6 - |2324 <232
o o + |25 26 : O L
Yo o + |27 28 © o4
0 + |29 30 Q.=
O o off L— + (31 32| A0 . O © ™
(e}
J o o Address —— v i
o o ~ ’
o o Label
09 ¢
33 34
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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

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.

Further information can be found in the Manual on "System cables and connection system"

26/792.

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

Output circuits and terminal designation

I e — I
e
£ — A
: — !
© —H K \ \
= ] | | K
L Ll L]
LEDs [T T % % % % %
T 1L [ [ L
TITITF |T
1,3,57 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

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 Ltd.

Input/output (1/0) modules

6.4.4 PCD3.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

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 Aon 100% duty cycle

Operating mode:

Source operation (positive switching)

Voltage range:

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

Voltage drop:

max. 0.3V at0.5A

Output delay:

typ.50 ps, 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)

0mA

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

' O N\
A0l 0 1 |A1 ' 03
A A2|2 3|A3 3
A4| 4 5 A5 q
L A6| 6 7 |A7T 5! <
Description A8| 8 9 | A9 = 2 W
Label 4 A10/10 11 A1t + S0
A12| 12 13 |A13 w3 I
A14| 14 15 [A15 easc
6 + |16 17| - I3 2
+ 18 19 - o O
5 #2021 - 8.
+ |22 23| - - O © ™
Address *+r o j
Label
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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.A465

Output circuits and terminal designation

| |
| | T e P r——=
< | I) } |
5 :} L }
o —H K o
| |
|
= 1 | | K
1 L [ 1
TI|T (T ([T T
25 | 202 soremioss | 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules

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 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 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 1/O terminal blocks may only be plugged in and removed when the
PCD is disconnected from the power supply.

suggested wiring for the relay contacts. For safe switching and a long service life,

n The Annex, Section A.3 "Relay contacts" contains measurement details and
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 10° operations
(contact lifetime) 1A, 250 VAC AC11 1.0 x 10° operations
2 A, 50 VDCc 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 +5 V 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

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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PCD3.A200

LEDs and connection terminals

LED 0...7 Terminal O

|‘] Terminal
O 4 N\
i |°] 0 A0 23
O . A | P 2
Yo
[2 | o) Description| § _ 1AM %m
3 |.] Label 2 4 |- ]A2|:| @ &
4 |e) 0 ; ;\ ) A3 528
B s Lk
[T5) 0 8 * 2avbDc 83.0
me| |/ ° - 230
|.] Address )
T .y Label n

Terminal 9

Output circuits and terminal designation

/0 Bus
T

PCD Bus

VDR = 250VAC/400A

p¥an R¥an
Address- 10 Contact
LED A3 =10nF .
» R =33 Ohm protection
Relay
LED Output contacts
00 _
10

E

0 o[s]7]6]

L o1 T Terminals
2 02 "] A3 | A0

3 03

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
0.7 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.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 6-33
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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 10° operations
2 A, 50 VDC DC11 0.3 x 108 operations ®
1A, 24 VDbc DC11 0.1 x 108 operations "%
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...35VDC
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 +5 V 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
%) 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.A210

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminals
o ' Y
o o) ow
o o A |2 prO SV
(2 | o) Description-| A R %m
3 | ) label 2 : - )R] ogg
END BEH =R
(5 I:} 0 g * 24vDeC gé%
[[6 Address- o~ wnj
| +) label
3 = o
Terminal 9

Output circuits and terminal designation

7] ) L
3 S
M- = m *
3] o B — L
a
Address- By 2 Contact
LED A3 i protection
Relay
LED Output contacts
? 8? 9o[s[7]6|] 1710 e
""""" erminals
2 02 A3l AO
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.
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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.A220

6.5.3 PCD3.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 connection.

Technical data

Number of outputs: 3+3 make contacts with common terminal
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 VDbc 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...20 mA

(from +5 V 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 2 With reverse voltage protection
%) 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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PCD3.A220

LEDs and connection terminals

LED 0...7 Terminal O

l Terminal
7o) | o) ( Ow)
o o) A |l N SV
| o) 2 A A2 8
[[2 | o) Description| 3 c S 0
4 c
3 | o) Label 2 5 ~J a3 oﬂ%%}\
N N =
3 |e) 2 |2 S 333
15 I'% 0 g * 24vDC ég.é
° —— - m
[5) | o) Address aown)
7 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 — 11 1 Terminals
— | +]A5 |A4 |A3 |3-5 |0-2 |A2 |A1 |A0
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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.5.4

PCD3.A251

PCD3.A251, 8 relays, 6 with changeover contacts, 2 with make contacts
Application

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 10° operations

2 A, 50 VDC DC1 0.3 x 108 operations ¥

1A, 24 Vbc 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.A251

LEDs and connection terminals

LED 0...7 Terminals

-

J

L AOco| 0 1 |no AOJ
A :AO nc| 2 3 |ncAl
A1no| 4 5 |coAl
Lo A2 co| 6 7 | no A2
Description A2nc| 8 9 [ncA3

A3 no|[10 11 | co A3
Label 2 A4 co |12 13 | no A4

q3

A4 nc |14 15| nc A5
5 A5 no | 16 17 | co A5
A6 co |18 19 | no A6
1 A7 co |20 21| no A7

8 Rel. Outputs 2A/24VDC

saia-burgess

PCD3.A251

Address
Label

N

22 23

Output circuits and terminal designation

1)) [2] L
g3 |er H- 4
o Relay contacts
Address
HEDAT AN
23|22|21|20|19|18|17|16]|15|14|13|12|11|10] 9| 8|7 |6 | 5|4 |3|2]|1]|0
Terminals - + |co|nojcolnojco|nofnc|nc|nojcojcojnoflncinc|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.
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6.5.5

PCD3.A410

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 Aon 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 Q) or
pluggable 10-pole screw terminal block (4 405 4955 0),
both for wires up to 2.5 mm?

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10

6-40



Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.A410

LEDs and connection terminals

LED 0...7 Terminal O

| ] Terminal
™ 1) ( — . o)
v
) A |1 |a s
| o) 2 | A2 [ Q
(2 | o) Description 3 | A3 3= <
4 | A4 + ;)
3 | o) Label 4 5 | A5 = .o‘a &
13 |e) 1 | ¢ |# $35
| .] 7 A7 < 8D
5] 0 3 | *2avoc 8o
| ) ] —— 9 - o+ <: OF M
[ | o) Address Qo wn)
7 .y 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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Digital output modules for manual operation, electrically isolated

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.
For safe switching and a long service life, these figures must be observed.

n The Annex, Section A.3 "Relay contacts" contains measurement details and suggested wir-
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Input/output (1/0) modules

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 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 operation,

Technical data

see also section 3.19).

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
cos®=0.3

1.5 x 10° operations
1.2 x 10° 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 & up to 1.5 mm?,

or as above with 12 grouped strands, numbered,

2.5 m long (PCD3.K810)

The supply to the relay coils is not electrically isolated from the PCD side.
General technical specifications as per CL-EPC-015 Rev. 02
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LEDs and connection terminals

12

24V

11

GND

10

AO nc

©

A0 co

A0 no

A1nc

A1 co

A1 no

A2 co

A2 no

A3 co

S IN WA OO0

A3 no

Control elements

Pin 12 in front——p»

PCD3.A810
LEDs ) W
: Aute I

=y o Y

red: Output §

[ o

o a - N o 3
Description- 3 > = = 2 X < wn
~ < @
Lave FNINIca of &
1 gc S
N oor~owtoN~ =] o

: O
0 22 &
g .2
O M
o<t wn

Terminals

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:

Output 1:

Output 2:

Output 3:

Manual off
Relay off

Manual on
Relay on

Automatic
Relay off

Automatic
Relay on

LED 1 = amber
LED 2 = off
LED 1 = amber
LED 2 =red
LED 1 = green
LED 2 = off
LED 1 = green
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 PCD where the electrical supply is not present.
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Input/output (1/0) modules

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 RJ45 cable) may touch
the 1/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 RS232 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.

1 e ‘

PCD3.K106/116 cable, hardware version B, with 90° angled connector
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6.6.2

PCD3.A860

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 +5 V 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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PCD3.A860

LEDs and connection terminals

w
A Qu

S e — <

6| 4|2 = | ca §

o - L
Description-| S GEHED 22 ﬁ&
label - Q@
I EE ‘i |:| (i = @
w835
e < 0
- TS
[ =K1Y
o £
acnn
Terminals

Pin 1in 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.

| (G+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
rua 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 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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PCD3.A860

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 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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PCD3.A860

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 I/O 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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PCD3.A860

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/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 RS232 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.

1 e ‘

PCD3.K106/116 cable, hardware version B, with 90° angled connector
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Digital combined input/output modules

6.7 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 VDC
PCD3.B100; 10 and I1 PCD3.B100; 12 to I5
32 Voc 32 Voc
24 Voc 24 Voc
15 Voc 1 15 Voc 1 n
ove 0
0
-30 Vboc

I/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from the power supply.
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PCD3.B100

6.7.1 PCD3.B100, combined with 2 inputs + 4 digital 1/0s
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...+5V

high range: +15...+32 V

4 inputs E/A2...E/A5

low-range: -0.5...45V ™)

high range: +15...+432V

All 6 inputs: 13 V typically

low-high switching threshold: 6 V typically

high-low switching threshold: 7V 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 at500 mAfor 16 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 us 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
Insulation voltage 1000 VAC, 1 min
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
[}
[0 ( w )
= B ||¢ |2 v
[}
2 | EIA2
2 | o) Description | 3 | EA3 é n
I3 |e) Label 1 | 5 |ems T8
13 |e) 0 |7 |w 533
5| 1] 0o | |: 2
) — - O=1
[[6) I .} Address \ o)
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 1/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

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 o
SE}—Q < A2
D ¢ G E2
I 0 o
1 T E1
1 0 -
_‘ G E0
L] T~ L
D[O[O[O[O[O[B[O[O[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 1/0O5 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

I/O modules and I/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from the power supply.
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Input/output (1/0) modules

6.8.1

Application

PCD3.W2x0

PCD3.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 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/0.1%
NTC10: 10kQ/0,1%

Maximum measurement current for 1.5 mA

resistance measurement with W220:

Accuracy (of measured value): + 3 LSB

Repeating accuracy within 1 LSB

Temperature error:

1+ 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?

n Input signals with incorrect polarity significantly distort the measurements on the other chan-
nels.
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Input/output (1/0) modules

LEDs and connection terminals

PCD3.W2x0

w
Terminal Wt | o v
2 E2
3 | E3 g
/z’ s | e <28
6 E6 Qo 5
LEDO0...7 Terminal O 0 7 | e =
0o | ¢ 820
B ) 25 &
[ )
[TO) o)
[ | .] wle|e vt
1 E1
12 | ) Description i I <
4 E4 E m
3 | . ] Label 2 P o8 3
4] |e) 1|7 = EEJE
8 828
5 1) 0 |l° |- S5
| o)
[[§) | o ] Address
7 Label w
=B wle]e E
2 E2 o
) s | e Sn
Terminal 9 4 | Ee ')
5 E5 8 % 9
2 |7 | E.itui
8 22
0l-]- 2o
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 e T E 205 205 5530
ov 0 mA the end of this |0 0 0
-10.0V —-20 mA section 0 0 0
Connection concept PCD3.W200

- E7 | E6 | ES | E4 | E3 | E2 | ET | EO
91817 )6]5|4]|3]2 1

Power PCD ‘

|PGND|

PCD2/3.W200 ‘

max. 25 cm
min. 2.5 mm?

Earthing bar

Shield

Signal
source
0...10V

Shield

Signal
source
0...10V

Shield

Signal
source
0...10V

Shield

Signal
source
0...10V
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PCD3.W2x0

Connection concept for two-wire transducers

|
|
. Input-
b filter
T N
Tt ) i
|
+ 4..20 mA*
24VDC T _| 1l
T Speed T B
|
0..20 mA EOT * —
| s
GND
|PCD3.W210 _

*4...20 mA via userprogram

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

- E7 | E6 | ES | EA | E3 | E2 | E1 | EO
[PGND)| 91817]|¢ 514]3]2 1 0

A

max. 25 cm
min. 2.5 mm?

Earthing bar

Resistance
of
measurement

Shield

Resistance
of
measurement

Shield

Resistance
of
measurement

Shield

Resistance
of
measurement
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Input/output (1/0) modules

Connection concept PCD3.W220Z12
4x0..10 V and 4 x Pt1000 / Ni1000

Power PCD

|PGND|

PCD2/3.W220Z12

E7

Eé

E5

E3

E2

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

Nl

Signal
source
0...10V

Shield

Shield

Shield

Shield

Shield

Shield

Shield

Shield

PCD3.W2x0
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Input/output (1/0) modules

Block diagram

&
INPUT FILTER

ANALOGUE INPUTS

PCD3.W2x0

VAN

-

Lo

Ref.
Voltage

2.500 V

..W220 only

Programming

BUSY (addr. 15)
DATA OUT DATA
=5 o
10 bits serial
%)
> 7]
D m READ >
o m
= WRITE 8
1 AID act. (addr. 15) ADDR 5
Clock
Channel address 0.. 7

watchdog in conjunction with PCD3 components.

BV <
GND =<

-~

+24 V \/

Programming examples for the PCD3.W2x0 can be found in a separate manual and on the
TCS Support site www.sbc-support.ch.

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
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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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PCD3.W3x0

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 uA
PCD3.W340: General purpose module

0...10V 2,442 mV

0...20 mA 4,884 puA

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: 125Q7/0.1%
W340: U:200kQ/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) +0.2%
Conversion time A/D: <10 ys
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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Input/output (1/0) modules

PCD3.W3x0

Internal current consumption:
(from +5 V bus)

<8 mA for all module types

Internal current consumption:
(from V+ bus)

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

LED 0...7 Terminal O
[T0 |°]
o |
12 .y
3] | o)
4] |eo)
5 )
[16) |°]—
o |2

Terminal 9

Terminal

Description
Label

Address
Label

ce

EO
E1
E2
E3
E4
E5
E6
E7
com

WoOo~NOOOAWN=O0
Pt 1000 (-50° +150°C)

PCD3.W360
8 inputs Pt 1000’
saia-burgess

EO
E1
E2
E3
E4
E5
E6

q3

E7
com

Pt 100 (-50° +600°C)
Ni 100 (-50° +250°C)

aw
©ONONAWNSO

PCD3.W350
8 inputs Pt/Ni 100
saia-burgess

q3

EO
E1
E2
E3
E4
E5
E6
E7
com

[T]
[vi4]
[v]
[c]

8 ir] general purpose
saia-burgess

i

©CONO U A WNSO
Pt/Ni 1000
0-2,5V
0-10Vv
0-20mA

o

PCD3.W340

ce

EO
E1
E2
E3
E4
E5
E6
E7
com

©ONONAWNSO

o

PCD3.W310
8 inputs 0 - 20mA
saia-hurgess

ce

EO
E1
E2
E3
E4
E5
E6
E7
com

=

©ONONRWNSO

o o
PCD3.W300

8 inputs 0 - 10V
saia-urgess
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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)
/4
T y T T T Jumper for working v
Via Vi4 Via Vi4 Via 1 Mode selection c
v v v v v (PCD3.W340 only)
(63 Cc (03 C (03
E6

E7 E5 E4 E3 E2 E1 EO T

Position 'V': 0 .. +10V

o<§—|
[Cammc o] [c o mmm o]

Position'C":  0..20 mA

<
O<3
=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 B, "lcons"
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PCD3.W3x0

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 ...WW340 modules or
° current inputs with the PCD3.W310 and ...W340 modules

w
N
o

E4 [E3 |E2 |E1|EO

max. 20cm

Earthing bar

Y PP

e

*) potential free

tion (“~” and “COM” terminals). To obtain optimum measurement results, any connection
to an earthing bar should be avoided.

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

n e The reference potentials of signal sources should be wired to a common GND connec-
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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.

IR

*) potential free

TRl
T
(
)
(
) J
(

e The reference potential for temperature measurements is the “COM” terminal, which should not
have any external earth or GND connection

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 "COM"

Mixed operation

918

- | COM

E7

E6

ES

E4

E3

E2

E1

EO

,_i

Distributor
‘V'and ‘C’

Distributor
Temp.

TTTTTTT
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PCD3.W3x0
Connection concept for two-wire transducers
|
|
v Input-
| filter
Gas- |
C‘%D: pressio E2+ |
|
+ 0..20 mA
24VDC T _| E1 |
iy Tempera- T [
ture |
Eol
4...20 mA* | —
| I 6
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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PCD3.W3x0

Saia-Burgess Controls Ltd.

Block diagram

EO —»| > A
S - oo
E2—® = T Data /IOWRITE
E3—» 22 |[—» X —>
= E 2 " ¢-'0DOUT
E4 — = G > = S5 IMS0 a
E5—» a2 > o0 10A0 m
E6 —» £ o IOAT !
E7 > D - I0A2 8
\ : I0A3 a
GND Rsource
- ]

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

X9
,be%\ TCS Support site www.sbc-support.ch.
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

=-287 + =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

- 200-DV. <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 PCD, channels themselves not separated

he power supply.

I/O modules and 1/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from t
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PCD3.W3x5

6.9.1 PCD3.W3x5, analogue inputs electrically isolated from the 1/0 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..10 V, -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 pA
PCD3.W325: Voltage -10...+10 V 5 mV
*) Resolution = value of least significant bit(LSB) n
Technical data
Input ranges: see module overview
Galvanic separation: 500 V, electrical isolation of outputs to 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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Input/output (1/0) modules

Connections

PCD3.W3x5

W = v
— 2 E1
// e |
5 GND o wn
<50
Terminals 3 Z E}D 3§ g o
0 9 GND Vo 2 5
10 E5 E%E.(IE
1" GND a Q-g._
o S 5 oo 0fym
ermina /
w\
™ | Ii W[5 Y
2
I s 3
° 5 GND <o 0N
. L Lcg N
2 IS i Description- 3 ? E;Em 0520
8 g DY)
E@ | .1 label 1 190 g;m Ezg-%
) 1" GND b Q—g,_
% I i 5 HED 0ssm
L4 ——
[1§) I -i Address-
0 3 label W [ ]& Y
I E 5 .
| 4 E2 9
Terminal 13 5 | enp S wn
3 | N
8 E4 3 N L
2 9 GND 2 i (g '5
W | ow i
5 S £8 R
Digital/analogue values
Input signals and type Digital values
PCD3.W305 PCD3.W315 PCD3.W325 Classic xx7 Simatic
+10.0V + 20 mA +10V 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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Input/output (1/0) modules

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|E6 |com| E5|com| E4|com] E3 Jcom| E2 |com| E1|com| EO
A
£
O
&
%
£
, [ | —
Earthing bar
/&
/Ki /
/Cg /
Block diagram
1
I
E0 < > P » Galvgic P » uController
e > > < separpted <
> > < serialy <
—
E2 > > 2 Interfgce
'Y [ '
)| © ) 9 Q !
E3 Y = a2 | A i 7y
[ “_.: [ = < 1
E4 > > > S vCC
» 2 > S :
s [— = > | povpc |
6 > > Corjverter O - Bus
Ll > I
J: 1
COM c 1 IYYYYVYY
ey |
Reference- Ty +5V GND
Voltage 2.5V s
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o \ A
c
gt | PCD-Bus
8 1
1
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Saia-Burgess Controls Ltd. Input/output (1/0) modules
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.
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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,
Pt/Ni1000 *)

*) jumper selectable

I/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is n
disconnected from the power supply.
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Input/output (1/0) modules

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...10V, 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 O
for 4...20 mA: 0...500 O

Accuracy (of output value):

for0...10 V: 1% +50 mV
for 0...20 mA: 1% +0.2mA
for 4...20 mA: 1% +0.2mA

Residual ripple:

for0...10 V: <15 mV pp
for 0...20 mA: <50 A pp
for4...20 mA: <50 uA 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: 1mA

(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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

PCD3.W4x0
LEDs and connection terminals
' \u\
Terminal W (1) ]A_o|:| bt
1 2
o
LED0..7 Terminal 0 - g S0
4 4 A2 2o awn
5 ] - |:| e % ¢ o® 8-\
6 A3 e e T oL
[T0) I :} 1 | 7 PO ] 253
1K) | o) 0 : Ta2vpe Eﬁ :n:*g‘.%
N A< Wn
[[2 | o) Description N Al
3 | o) Label
4] |e) o)
5 | o) w (1) ]A_o v
o ——
[16) I .} Address : A1 -
17 Label 4 |)a2 ) A
| .] 5 - o ! [«
0 6 A3 g =
. i =23
Terminal 9 8 . & 8%
LED Output 0 9 - 24vDC 8 §°5
0 00 L e~V
1 o1
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 xXX7 Simatic
255 255 27648 10.0V 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules

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 B, "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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Saia-Burgess Controls Ltd. Input/output (1/0) modules

PCD3.W4x0
Block diagram
N 5
DATA - 0 A
‘ID A
WRITE > D
E A v
a - 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]|—|AD

Programming

Programming examples for the PCD3.W4x0 can be found in a separate manual and on the
TCS Support site www.sbc-support.ch.

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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.W6x0

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...20mA  4.884 pA } jumper

Galvanic separation: no

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

Conversion time D/A: typ. 10 ps

Load impedance Voltage: >3 kQ
Current: <500 Q

Accuracy at 25°C (of output value) Voltage: +05%
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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PCD3.W6x0

I A

20.1 mA A
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

J

L_a w
: w 0 A0 (=] \
Terminal 1 17T °
[72]
LED 0...7 Terminal 0 b > § ”
B 6 |:e0 o2 o
0 N P
% | ) 1 | 5 ¥ ‘é £53
| o) 0 s | Taevoc $>-’:8 : é‘g,%
[2 | ) Description L ° od o~ W
3 | o) Label
4] |e) ) .
0sf |*) 0 |0 Y
E@ | .] — W 1 ] -
| .] Address 2 ]A1
Label 3 - >
I:E | .] ape . ]A2 3 ﬁ
o | as go g
Terminal 9 0 - 175 s 23
3 Q
LED Output 0 8 i24VDc 8 E.é
0 00 \ ° 2<Q
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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.W6x0

Layout (housing open, for instructions, see section 6.1.5)

Bus connector

Jumper ‘reset select’ (W610 only)

/D\_\‘\ Jumper ‘unipolar/bipolar’ (W610 only)

\%
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 B, "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
- < | U1 NI00UIT
Al €— e U2 Data IODIN
— = % us < /IOWRITE
29 U4 I0DOUT
A2 ¢— g g @ I/MS0
-_—— © m I0A0 é
A3 4—— o 10A1 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.W6x0

Programming
O Programming examples for the PCD3.W6x0 can be found on the
\,bé’ TCS Support site www.sbc-support.ch.
@)

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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

Analogue output modules, electrically isolated from the 1/0 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 PCD, channels themselves not separated

I/O modules and I/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from the power supply.
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Saia-Burgess Controls Ltd.

Input/output (1/0) modules

6.11.1 PCD3.W6x5, analogue outputs electrically isolated from the 1/O Bus,

6(4) channels, 10 Bit resolution

Application

PCD3.W6x5

High-speed output module for general use, electrically isolated, 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
PCD3.W605: Voltage 0...10 V 6 (AO...A5) 10 mV
PCD3.W615: Current 0....20 mA 4 (A0...A3) 20 pA
PCD3.W625: Voltage -10...+10 V 6 (AO...A5) 20 mV

Technical data

Output ranges:

see module overview

Galvanic separation:

500 V, electrical isolation of outputs to 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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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.W6x5

Connections

J

( W 0y 3
1 -
Terminals :pY
\-\~ j A2 K
5 ] N < z ‘é %
6 A3 - @©
. 6 s 28
Terminal O O 8,25
0 10 |qas =520
w |17 [ = ] f{)
12 Q332
R 23R
| L °9n)
[@: I Oi s B
w
D_i: | : W l1) ]A_o U
2 | A £
. Description- A T w0
B 4l Tt weer -6 i <Nzd
- o
4 | 1 o €295
I " ; 358
| . 5 E * 24vDc 8 g g ﬁ
w1 \ J
) | ,i Address-
o) label 1 1 10 w)
17 v
T W .
| e 5
Terminal 13 s |y <>z A
6 7 ] - w S o @
8 ]A4 o \ ﬁ 9
9 - ¥ © 2
2 e i
5 12 0 3%m
L 13 oo W |
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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PCD3.W6x5

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.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 6-90



Saia-Burgess Controls Ltd.

Input/output (1/0) modules

Block diagram

+Uin
-Uin

A

y

A

y

A

OP-Amp
Output stage

\ 4

AAA

A

y

DAC

A

y

A

A

»

Programming

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.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10

6-91



Saia-Burgess Controls Ltd.

Input/output (1/0) modules

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...+410 V ¥)

*) jumper selectable

disconnected from the power supply.

n I/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is
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Saia-Burgess Controls Ltd. Input/output (1/0) modules

PCD3.W500

6.12.1 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: Ww500: 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): + 2 LSB
Common mode range: CMR #10V
Common mode rejection: CMRR >75dB
Overvoltage protection W500: 1 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 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: 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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Saia-Burgess Controls Ltd.

Input/output (1/0) modules
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
0
D: |.] 0 EO ;- 3 3
[ | .] W : o |!|é R
2 E1 -g
[[2] | o) Description | : ]A-OIZ.!______-_ é)ﬂ
>
3] | Label 5 s ;;15 22t §g§
4l | e 0 || ;° 203
l ] 8 T2vDc 32 85.0
15 | 0 [ ]-™ %=a  E2R
[ ] — J
[[6 I .} Address
17 |o) Label
Terminal 9

The negative terminals “—
a 100 Q resistor.

of outputs are connected internally to the ground, each via

Analogue/digital values

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 -10.0V
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Saia-Burgess Controls Ltd. Input/output (1/0) modules
PCD3.W500

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 U/B1 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 B, "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 ] H

A Bus
Output 1 Prot. | x2 Diff. N

’7 EMC x4

\4

e

i
-
-

+H-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.ch.

xx7 and RIOs: the firmware reads and writes the values according to the configuration (1/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 PCD, channels themselves not separated

I/O modules and I/O terminal blocks may only be plugged in and removed when the PCD is
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 pA per LSB (14 Bit)
4...20 mA, resolution: 1.2 yA 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 uA per LSB (11.7 Bit)

° High impedance:
Miscellaneous

) All I/O channels are electrically isolated from the PCD and the external
power supply. (but all channels are electrically connected to each other).

° Each channel has two connections.
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PCD3.W525
Configuration
Module connections/LEDs
The module connections are as follows:
i Supply Outputs E Inputs
iwa[2f1n|w0fo[8f7[6]s5|4]3[2]1]o0]
iUextgmgﬂﬂgEEiEEEHiED
Description of LED:
) Off: No power supply to module. U_, (24 V) absent.
° On: Module working correctly.
° Flashing slowly: Channel error (overload/underload/short circuit/
open load)

° Flashing quickly: U, lower than specified (< 19 V).
Configuration of inputs

Each input channel is configured via a DIP switch with four pins. The function of each
pin is as follows:

Pin no. | Off On
1 Differential mode Single-ended mode
2 Current shunt resistance on
3 Supply to external resistors on
4 Gain=1 Gain=0,25

According to this table, the configuration of the various operating modes is as follows:

1Y L 1 el

1.2 3 4
slider
Voltage mode Current mode Temperature mode
0..10V 0...20 mA Pt1000 (-50...400 °C)
4..20mA Pt500 (-50...400 °C)

Ni1000 (-60...200 °C)
Resistor mode
0...2500 Q

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.
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Function
Power supply

PCD3.W525s must have an external power supply. This power supply is electrically
isolated from both the 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 separation:

W525

i Zone of VO- ]

, = 40mA, i channels ]
PCD ! Isolated from PCD | p—
YR t and suppl K St

o i pply 2

GND : ]
: R 5 7 (VS

Gakvanic isolations
Timing
° Inputs
o Internally, the W525 captures a new value for each input channel every 2 ms
o This value can be read by the PCD at any time.

o Depending on the speed of the 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 PCD
with a maximum delay of 2 ms.

o Depending on the speed of the PCD, the transmission time for each
individual output value scaled to 16 bit (12 bit — 16 bit) is normally 100 pus.
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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 n
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 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 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 puA 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 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 I/O bus +5V: max. 40 mA
Current consumption at I/O bus V+: no load
Temperature range: 0...55°C

External power supply

(The same power supply can be used as for the PCD without losing the galvanic separation of 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 PCD, channels themselves not separated

I/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is
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 3.19).

Technical data

Automatic mode n

Output ranges: Voltage 0..+10 V
Channels: 4 analogue outputs O0...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)

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 6-104



Saia-Burgess Controls Ltd.

Input/output (1/0) modules

LEDs and connection terminals

AQ
GND
A1
GND
A2
GND
A3
GND

= INW| ||| 00

Pin 8 in front——p»>

Control elements

PCD3.W800

w
Description-
label 8
0
0

:] green: Automatic
yellow: Manual

[] red:  Output Voltage

OMNOWLTON™

PCD3.W800
4 outputs 0- 10V

q3

saia-burgess

-

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
Value (100%) LED 2 = red (max.)

Manual
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 = green

LED 1 = amber

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
Output >
»  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 RJ45 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 RS232 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).

—— =5 T ‘ﬁ

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

PCD is disconnected from the power supply.

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

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, Pt1000, Ni100, Ni1000

I/0 modules and I/O terminal blocks may only be plugged in and removed when the PCD is
disconnected from the power supply.

6.16.1 PCD3.W745

The PCD3.W745 module is described in Manual 26/796.
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Counting and motion control I/O modules

6.17 Counting and motion control 1/0 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 ')

') These I/O modules cannot currently be used with the PCD3 RIO head station

I/O modules and I/O terminal blocks may only be plugged in and removed when the PCD is
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 n
° 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 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, 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)

Internal current consumption: max. 90 mA

(from +5 V bus)

Internal current consumption: 0 mA

(from V+ bus)

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 50081-1 and EN 50082-2

Programming: Based on PCD user program and pre-programmed function
blocks (FB). There are other FBs for use in the RIO head
station.
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PCD3.H100

Count modes:
Terminals:

Selectable with jumper

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
¢ N\
% | .] H 0 nec LEDs Jumpers 3
1 nc E SC [mm]
-] 2 | A E An X1 [
2 | o) Description 3 |- O & X2 [] -
E@ | 0] Label 1 g B I:l cco i} § g"
X [To]
=N 0 | 3= FE
| o) = 9 |- X 5 2.2
[® | o) Address . ~ W
7 .3 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
= umper for count modes
x1 o] / J per f t d
A Input “A” 1
. LEDs B Input “B” 2
E':l g |§| |§| @// “En” (Enable) Counter active 0
“CCO” Output “CCO” 3

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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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 F1 1 1 L
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 Flag 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 H
CCO I_

CPU-Zéhler 4 3 2 1 0

Programming

Programming examples for the PCD3.H100 can be found on the
Zall TCS Support site www.sbc-support.ch.

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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Application

6.17.2 PCD3.H110, counting module up to 100 kHz

PCD3.H110

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 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...45V
“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 O0: 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 us, (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: -20...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50082-2

Programming:

Based on 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
i I o} s w)
° 0 A LEDs v
1K) o) H 1 B [Ja
2 EnC
2 | .] Description L 3 EnM E :nC w0
3 | Label 1 4 1% T enm 8a
5 TCO o=O
[ | o) 1 | % |* B %3
D:: | .] 7 nc ] Tco I 5@
5 8 + X e
o |1 L H
| .] Address L g
T7) | .] 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" >v
Input "B" FPGA
EnableC 3

’V (Field Programmable <: §
EnableM ’v Gate Array) Q
cco <

+«—\/

TCO A1

{
<

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".

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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Application

PCD3.H150

6.17.3 PCD3.H150, SSI interface module for absolute encoder

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 RS422 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 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

RS422, electrically isolated

1 output for SSI clock

RS422, electrically connected,
as the encoder input is normally isolated

Digital outputs

Number of outputs:
Terminal 4 = 012:
Terminal 5 = O13:
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

Voltage drop:

max. 0.3V at05A

Circuit type:

positive switching

Output delay:

typ.50 us, max. 100 us under ohmic load

Power supply

(from V+ bus)

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: -20...+85°C
Noise immunity: EC mark according to EN 50081-1 and EN 50082-2
Programming: Based on PCD user program and pre-programmed function

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
0 p .
[E: *] 0 | cLK LEDs 3
D: | .] H 1 ICLK D Clock
2 D
2 | o) Description | s |'m I}l Data ;
I:E | .] Label 1 4 A12 X _ &
5 | A13 o Y
0 |e) soae X 278
S 7 | a5 [ A3 I33
sl |°) 5|1 |® B 3t
] o |- A15 o2S'm
8 I :} Address L . S|
7 Label
- l .] LED In- / Outputs
0 CLK
Terminal 9 y OLK
2 D
3 /D
4 012
S 013
6 014
7 015
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Block diagram

Clock
IClock
Data |I|—{>€
/Data
Output 12

ouput 13 [atal—<J o

Output 14
Output 15

encoder".

i

User PROM
A

(

FPGA

K

(Field Programmable
Gate Array)

<

$1 4

(

> Inputfilter and adaptation 24 V...5 V
Q Output amplifier 5...32 VDC (Uext)

watchdog in conjunction with PCD3 components.

CE—

PCD3.H150

y

PCD bus

<

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, 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 1/0 module cannot currently be used with the PCD3 RIO head station n

Technical data

Number of axes: 1
Positioning distance (counting 0...16,777,215 (24 bit)
range):
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 PCD registers are available).
Digital inputs
Number of inputs: 4
Terminal 0 =10 configurable as emergency stop or for general use
Terminal 1 =11 configurable as limit switch LS1 or for general use
Terminal 2 = 12 configurable as reference switch or for general use
Terminal 3 =13 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: 4
Terminal 4 00: 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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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
(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: -20...+85°C
Noise immunity: EC mark according to EN 50081-1 and EN 50082-2
Programming: Based on PCD user program and pre-programmed function

blocks (FB).
Terminals: Plug-in 10-pole spring terminal block (4 405 4954 0) or

pluggable 10-pole screw terminal block (4 405 4955 0), n

both for wires up to 2.5 mm?

*)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
° - N
g | ) o |E0 LED U
s
1) | .] H 1 E1 [JEo s
2 E2 E1 0
2 | ) Description 3 | E3 E Eo S wn
Label 4 PUL -0
I3 |e) abe 2 5 |or LJES oty
4] |e) 6 |a2 [lpu 85
1 7 A3 |:| DIR T LC)_O
5 I } 0o | 3|: B% RS
o || /= - A3 02 m
[§) | .] Address . a=wu)
Label
[ lo)
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 6 02
7 02

LED 6: Voltage at output 2
LED 7: \Voltage at output 3

*) status inverted when used as a limit switch
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Block diagram

User PROM Oscillator

Input O g A
Input 1 g

Input 2 E FPGA

Input 3

PCD bus

PUL
(Field Programmable

DIR A1 Gate Array) n
Output 2

Output 3

ATATA]s
GRGEGEL

/\
*
g

|> Input filter and adaptation from 24 V...5V
Q Output ampilifier 5...32 VDC (Uext)

For further information, please refer to manual 26/760, "PCD2.H210 - motion control module
for stepper motors"

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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6.17.5 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 1/0 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

+ 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 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...+44V
“high” range: +15...30 V for source operation only,

Input current: typically 6 mA

Circuit type: electrically connected

Reaction time: 30 s

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 RS422

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: -20...+85°C

Noise immunity:

EC mark according to EN 50081-1 and EN 50082-2

Programming:

Based on 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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LEDs and connection terminals

PCD3.H31x

Terminal
H 0 |A LEDs 3
1 nc Oa o
LED 0...7 Terminal O 2 |B [Is ®
3 nc
1IN L n
4 IN = W
[ Ref fw
m |1 31| O gEB
) o) 7 | Ref X T g_grg
° 0 8 |+ X 8sb
[[2] | o) Description - X 23}
3 | '] Label Terminal
4] |e)
E@ | .] H 0 A LEDs 3
| o) = > | B 3
i | Address 3 | B Lle 5
o] LN =4
7 Label 3 TN Oewsy 5 @
| o) 5 [N w =5 &
6 out D Power @ g o
1 7 |sv X TO3
Terminal 9 s |+ X 8‘ IS b
1 ° |- X 05’
LED In- / Outputs N a=Wn
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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PCD3.5100

6.18.1 PCD3.5S100 Workshop simulator unit

e

Saia®PCD3 / Workshop
m

0 1 0

| M|
1

1 0

OO O\
@021 \@cm 048 (W400) CHO
00 slleoz \@

PCD3.5100

(W2x 0)

sala—burgess

Yoy ./

N/ 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.
T760 RIOs

1x PCD3.E110, 1x PCD3.A400, 1x PCD3.W200,
1x PCD3.W400

(from V+ bus)

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 PCD.

2)  Connect the bus plate to the I/O bus. Ensure that the bus plate is firmly
positioned in the 1/O bus sockets, and that the grooves line up with the guides;
see arrows.

3) First insert the bus plate,

/9

then locate the front plate on
the module holder.

4)  Fix with the two screws provided.
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7 Configuration
71  CPUs

This section assumes that the user is familiar with the PG5 software. If not, please
refer to Manual 26/733 “PG5”.

7.1.1 Configuring the PCD with PG5
Connecting the PCD to the configuration with PG5:
O Start up PG5 1.3

@® Create new project:
e Click on “New...”

O SALA Project Managey

Fie | £t YW QP Onine < Jock Help
|0 o] s X (DB (3 00 [ O @ %S|

ol H

& Dpen Project = alﬂll*
Propects Dinschoey

[GVPE5 Projects | T geach Subdeeciiries

Pregsct List
Fiojoct Name [ Fitoies Pt [ Descrpmon |

"

Help | H,MQF Biowse. | [ O | t,mndl./
e

e The “New Project” dialogue is displayed
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Configuration

Creating and opening a new project.
The dialogue box is brought up via “File/New Project”. The size of the dialogue box can be
changed by dragging the bottom right corner or by dragging the frame.

Project Name

Name of the project to be
created. This is used as the
directory name for the project. It
must not include any path or file
extension.

Project Directory

Directory containing the new
project. The specified project
directory is set up via “Options”,
“Directories page”. The >
button can be used to browse
for a directory.

Description

May contain up to 2000
characters of free text. The first
line of text is displayed in the
"Description" window in the
"Open Project" dialogue box.

3 New Project "l x|

Progact Hame:
{First Project
Progects Directoay
[ PGS Frojects s
Dresciiplion:
=
=i
W Creats CFU

HE’41|

“Create CPU” box

If this box is ticked, a CPU
with the same name is created
automatically (the name can
be changed later in CPU
properties). This is useful for
single CPU projects. If it is not
ticked, a project will be created
without any CPU. The “New
CPU” command can be used to
add a CPU.

e Enter project name, e.g. “First Project”
e Check “Create CPU” option

e Click “OK”

CPUs
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Saia-Burgess Controls Ltd.

© Go to "Online Settings" and select the following options:
e Channel name: S-Bus USB
e Tick PGU option
e Click “OK”

0 SALA Project Manager - First Project [Rirst Project] — = N

File. Edt hew (CPU Omiine Tools  Help

I e E
; Praject =l
M0 Project Frst Project’ 1 CPLCS)

#- ] Comenon Files
= £ First project - PCD2
= (] settings

gy Oriine

Hardware

5] software
& 2 Progn s onine settings (st rosect]
B [ Listing Fies Channel
¥ ] Documentation Filss I Ok
Mame: |5-Bus USE =] | sewp.

| 5Bus LS8

- Cennection
CPU Number: [0
SBus Statiore [51 ™ 40 ¥ BGO
| Murber of eties: [3 :

‘i

2 [Ficgect Fust Prgpect Opened
|| |cPU First Project - PCDZ Activated

O Now connect the PCD to the PC via the USB cable. Ensure that the PCD is
connected to the 24 VDC supply.
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© Go to “Hardware Settings”:
e Click on “Upload...”, to copy the settings from the CPU.
3 SAIA Project Manager - First Project [First Project ] JE— —
Fla Edt Mels CRUOnlina  Took - Heln
loeE F ss  IEE DEYR S 0o %g
Project |
[T Project Fist Praject ; 1 CPU(s)
-] Common Files
= BB% First Project - PCD2
= [ Settings
lggp Orine
Hardweare: Hardware Settings [First Project] _Eg
& Softwars
(21 Program Fies PCD | Memosy | Password | 5:8us | Serial | Modem | 7175 1 | TCRAP | Gateway |
(- {27 Listing Fies N
# ] Documenkation Fles - PCD Ha
PLD Trpe: Code/Texd Memony Size:
|Proz =] [ 1288, Bytes. RAM/EFROM =
Murmber of CPUS: Egtension Mematy Size:  EPROM Size:

[F 3| [ 128K Bytes = [imKeps ¥

2l [Froject Fust Fropel Opened
CFU Fust Paogect - PLDZ Acty

saveds.. | @ Dowrlasd.. | ok | Cocel |

e Click on “Upload...”

Upload Hardware Settings [First Project] : x|

Destination File M arne:
|E:'\F'GE ProjectshFirgt ProjecthFirst ProjectiFirzt Project. Shiy

U pload From PCD: Cancel |

{USE [5-Bus USB)

Thiz uploads the hardware settingz from the connected PCD and

updates the active CPU's Hardware Settings. The settings are not Help |
zaved unless '0K iz preszed on the Hardware Settings dialog box,

e Click “OK”
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CPUs

=
FCD |Memory| Passwordl S-Busl Serial | Modeml Profi-S-BusI TEP;”IPI Gatewayl

- PCD Hardware

FCD Type: Lode/T ext/Extenszion Memory Size:
Z5EK, Butes =l
MNumber of CFLs:
| 1 —I
— Communications Madule:
Onboard 1: |I'-'|c.f:-‘3-l'let Channel 2 ;I
Onboard 2: |TEZF‘IIP: Charirel 8 LI

~ Dption:
™ Beset Dutput Enable
[ %0B 1 Enable

Save Az | Upload... | Qownload...l Ok I Cancel | Help |
|

The connection of the PCD to the configuration with PG5 via the PC is complete.
The hardware settings can now be changed and programming the application can
begin.

7.1.2 "Hardware settings” option

The PCD3.Mxxxx CPUs do not have any "jumpers” to be set. As with earlier
Saia®PCD systems, the settings are entered in PG5 on the “Hardware Settings”
screen. After you have selected the desired settings, they will be loaded into the
PCD3.Mxxxx when you click “Download...”.

If "Upload..." is pressed, the current sttings for the CPU will be displayed.
Example: PCD3.M5540 settings

x
FCD |Memor_l,l| Passwordl S-Busl Seriall Modeml Profi-S-BusI TEF'HIF'I Gatewayl

—PCD Hardware

PCD Type: LCode/Text/Extension Memary Size:
FTD 2 o540 | 512K Bytes =

Humber of CPUs:

|1 'l Flazh Backup: Ta FlashCard if fitted

r— Communications Modules

Orbaard 1: [ProfiS-Net : Channel 10 =l

Onboard 2 | TER/IP : Channel 3 =
— Option:

" Reset Dutput Enable ¥ Run/Halt Switch Enable

[ %0OB 1 Enable [T Full R5-232 handshaking on Part 0

Sawve Ag. . Upload... Download... ak I Cancel Help
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CPUs

Reset Output Enable
If the CPU goes into Halt or Stop mode, all outputs are set to 0.
XOB 1 Enable

Where PCD3.Cxxxx module holders are used, a cable break or power outage is
displayed by calling XOB 1.

Run/Halt Switch Enable

— The Run/Halt switch is activated. On the PCD3.M5xx0, it is thus
" Run possible to manipulate the operating mode with the switch that is
i accessible on the front of the CPU

Stop
Full RS-232 handshaking on Port 0
This allows Port 0 to be used as a normal serial port or as a modem interface.

If this option is enabled, it will no longer be possible to communicate with the CPU
via the PGU port. This seting should only be used when the USB port or the Ethernet
connection are being used for programming.

All these options are written to the “flash card” when the settings are backed up.
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7.2

7.2.1

RIOs
The following description assumes that the user is familiar with the PG5 software. If
not, you are advised to read manual 26/733 "PG5".

Example project with PG5 and Profibus-S-10

° Launch the PG5 software

° Open a new project with the name “NETWORK”

° Select CPU with the name “Master”

) Hardware and software settings are dependent on the PCD selected.
Definition of the "Master" PCD

First, the network structure has to be defined. Under “Program files”, open a new
file for the CPU concerned, with the name “NET_Topo.sio”. The file extension *.sio
identifies a Profibus-S-10 network file. After entering the file name and pressing

"Enter", the "Network Configurator" window is displayed, with the relevant file name.

T e e ) xllfixd
Bl B Sw= jiewp Soec dede b =l#in
DeEd " a 2 849

L Lt

= o Sk ST

||||||

==
Here, a PCD3 has already been selected as "Master". By pressing | = or the
“‘Enter” key, move the PCD into the right half of the screen.

RIOs
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Set parameters

T nia setmmek § onfepralve - P ok sia]
Pl LR ew [hewy Priged  edee e
el sk 8o aa

=18 x]
=1 x]

e Lar

gl :

L

Double-clicking on the “PCD3.M5xxx Profi-S-10 Master 1” icon opens a configuration

= b 541 Rhasiery

= o A T Gl

=]

) PO MED Profe 540 base

B Pt B Pyl 4 8 i

3 PLI Ml Pk 5. ) bt

5 BT b s Ol Sl

=) FO1T it Cirtwamdd e
£ Feoa g h

B Feoa TS

orfuNe

window with four tabs. The figure “1” above the name of the icon indicates the
network address of the PCD.

“Station” tab

The “Associated CPU File” field is used to enter the desired CPU name. By pressing
the “Existing CPU...” button, a specific CPU can be selected from the list. This tells

the Configurator which CPU should be mapped to the icon.

Master 1 'PCD3.M5xxx Profi-5-10 Master 1° Pars

Statiar |F|esources| Devicel Bus I

FCD Tupe: IPED3.M5HHH Frofi-5-10 Master

Mame: lPED3.M5HHH Profi-5-10 baster 1

Address; I'l

Azzociated CPL File:

Browse.. |

x|

K Cancel Help

RIOs

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10

7-8



Saia-Burgess Controls Ltd.

Configuration

“Resources” tab

Every communication application in the PCD requires flags, registers and an

RIOs

initialization text. These elements can be specified here. The Configurator normally

takes dynamic elements. Remember: “Project Manager’—"CPU”—"Settings”—

"Software”—"Dynamic Space”.

Master 1 'PCD3.M5xxx Profi-5-10 Master 1° Parame A x|

Station  Resources | Deviee | Bus |

Address: M ame:
First Diagnostic i Ele | If_1 diag
Dutput
Firzt Diagnostic Begister: | |r_1 diag
Sa5] Text Mumber: | |txt_1 Si0

W Create Chanrel Iritislization [SA51)

¥ Create CORB D

1] 8 I Cancel | Help |

These are the entries for this CPU; click "OK" to finish.

Confirmation:

SAlA Metwork Configurator B4

@ Metwork file linked ta CPU

Definition of PCD3.RIO

One PCD3.RIO has already been positioned in this window.

]
A LR e e Poss e (o actE B
Le&Ed na8 @ Ong
L — AR
= 12 A 1] Wy

[F1 FOD2 40430 P 5 3 bl s

[ FLD AN 300 Pl ST Mt
151 LD M Mok 3C s

e

Double-click on the “PCD3.RIO DP Slave” icon.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10

7-9



Saia-Burgess Controls Ltd.

Configuration

“Station” tab

Enter a meaningful name for the RIO node in the "Name" field. The “Address” field
must contain the station address set on the RIO with the DIP switch.

Slave 2 'PCD3.T760 2° Parameters _ ﬂ

Station | Parametersl Mndulesl Devicel Bus |

Mame: PCDETVED 2

Address: I2

k. I Cancel | Help |

“Parameters” tab

Slave 2 ‘PCD3.TT60 2° Parameters _ 5[

Station Parameters | Modulesl Devicel Buz I

|zer Parameter Diata Length: |2

M ame W alue

Bute-Swap 16-bit digital Modules | Mo bute-swap -

k. I Cancel Help

Option to swap the “Low” byte with the “High” byte for a 16-channel I/O module.

RIOs
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RIOs

“Modules” tab

This window is used to define the I/O modules. At present, no module is defined; the
"Define Modules..." button has to be selected.

Slave 2 'PCD3.TT60 2° Parameters ’ |

Stationi Parameters Modules |Device| Bus I

¥ |t odular
Max, Mumber of Modules: 17

Slot  Inztalled Modules

k. | Cancel | Help |

Select a suitable module, e.g. a PCD3.A400, from the “Supported modules” field and
copy to the right-hand field within the window.

oefineroduies x
— Dievice Configuration
Ok |

Supported Modules Slot Inzstalled Modules

Empty Slot 77 0. 4400800 5.30VDC Cancel
Diagnoze

E11x 801 15300

E16x 1601 15.30WDC ll

EGTx 801 15, 30WDC galv.zep.
Adue 4.8D0 Relais
AZ00BDO 2410 3ADC

A400 80 X

A410 800 DT galv.sep.
A4 1600 10.30WDC

B100 20I-200-401 /D0 ;J

Barameters,, Remove... |

— Inztalled Module Configuration

Length  Format  Conzsistency  Type Mapping

<hot defir

Media Map... |
Help |

The bottom part of the window shows information on the copied modules under
“Installed Module Configuration”.

Select next module.

As the exchange of data between Master (PCD3.CPU) and Slave (PCD3.RIO) is
controlled by flags and registers, these must be mapped to the 1/O modules.

The "diagnostic module" can be used to exchange diagnostic information between
Master and RIO. The use of a Diagnostic module is not mandatory. This "diagnostic
module" must be configured after the last I/O module: detailed description in section
3.19.6.

Hardware Manual for the PCD3 Series | Document 26/789; Version EN12| 2010-11-10 7-11



Saia-Burgess Controls Ltd.

Configuration

Clicking on the “Media Map...” button opens a window with this name, where PCD
elements and symbol names can be specified.

Module Media Map

COElE

Madule: |1 byte(z] output
Mapping
Media Type: o £Iag " Register
Mumber of Media: |2 -
Baze Address:
Media L efinition
Media Mumber Media Mame
a
1
2
3
F]
5
5
7
Set Defaults

Ok

Cancel

Help

The user either enters the “Base Address” for the number of elements defined in
the “Number of Media” field, or enters the symbol names in the fields under “Media
Name” (PG5 then takes the dynamic resources from the “Software Settings”).

More convenient: first define the symbol name for “Media Number 0”, and then press
the “Set Defaults” button; the elements will be automatically numbered from 0 to 7.

Module Media Map -

fodule: |‘I byte(z] input

— b apping

Media Type:

Base Address:

& Flag " Begister

Number of Media: iB Yl

I__

~Media Definition

Media Mumber

Media Mame

1]

RIOZ_inputd

RIOZ inputl

RIOZ_input2

RIOZ_input3

RIOZ_inputd

RIOZ_inputs

i o | e o s —

RIOZ_inputs

RIOZ_ input?

Ok I
[EEEE

Cancel

Help I

Further RIO I/O modules can be configured in the same way.

RIOs
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Some I/O modules can be parameterized. An example, with parameters for the

PCD3.W340:

— Device Caonfiguration

Supported modules Slot Installed modules

0. E11x80115.30DC
1. A400 800 5.30WDC

Diagnose
E11% 801 15..30WDC
E16% 1600 15.30WDC
EE14 801 15.30VDC galv.zep =
4244 4,800 Relais Mave

1 84) Lniversal

Paramsters... Remove... |

i~ Installed Module Configuratian

Length  Fi

Media Map... |

Cancel

Ui\

Ok

Help

Edit Parameters e

Cancel |

I ame Walue
Chaniel 0 ; 0..4035 units -
Channel 1 (.. 4095 urits -
Chaniel 2 ; 0..4095 units -
Channel 3 ; (.. 4095 urits -
Chaniel-4 ; 0..4095 units -
Charinel 5 ; 0..4035 uritz -
Chanrel 6 0..4095 units -
Charinel 7 ; 0..4035 units -

The result is a list of all the modules required in this example.

Slave 2 'PCD3.T760 2' Parameters

Stationl Parameters  Modules |Devicel Bus I

¥ Modular
bz, Mumber of Modules: |ﬁ_

Slot  Installed Modules

0 E11x801 15 300C
1. A4008D0 5.30DC
2. w340 8Al Universal

x|

] 4 Cancel Help

RIOs
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RIOs

“Device” tab

Information on current RIO nodes

Slave 2 ‘PCD3.T760 2° Paramekers x|

Station I Parameters I Modules

Wendaor Mame: Saia Burgezs Controls AG
tiodel M amme: PCOATYED

R evision: W1.03

[dent Humnber: OxC0E2

Pratoicol [dert: ]

Station Tupe: ]

Hardware Release:  ndes &

Software Release:  W1.011
™| Fregze Supported

= Sinc Supported

k. I Cancel Help

“Bus” tab

Information on possible transmission rates

Slave 2 ‘PCD3.T760 2° Paramekers x|

Stationl F'arametersl Mndule3| Device %l

Supp. Baudrate baw Tadr
[ 9EkBd
[~ 19.2kEd
[W* 93.75 kBd &0
[w* 187.5 kEBd &0
[W* 500 kBd 100
[v* 1.5 MEd 350
[~ 3MBEd
[~ ErBEd
[~ 12MBd
Watchdog Time: Ii_ # 10ms

0k I Cancel | Help |

Complete the configuration of the RIO node by pressing "OK".
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RIOs

The next step is to compile the configuration with the DP Configurator.

Soain Metwerl: Onefiguraber - [Netwnosm] = |
e G e Ubowy |Boject fedow i =181 =
-
DEH ¥ - .
Cipwa Lisk ool " =
2 818 SAD Maites L P EMAEE

[ POD2 MesE) Froie

159 1D M D o540 WAoo

[ L0 Mo Profe5 40 Masser
=124 B HD Siaves

B PCDI Mo Drkomd Slew

15 PLDE WS Do Slas

3 PO THD

[ FCpaTIEs

1 -5 Nk

: ]:rﬂ:l:l | .

o e ikt i -

Acknowledge the message below with "Yes".

SAIA Network Configurator . 1'

& Anderungen in CAPES 1_3 Projects_orglConfiguration)ConfigurationiMetwark. sio speichern?

If an error message is returned during the compilation, all details entered for this
example should be checked from the beginning.

If everything is OK:

SAlA Network Configurator  [E3

@ Compilation complete.
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RIOs

The “Consistency check” function can be used to check for possible conflicts with
other elements of the user program.

Mo alA Naterark Configuiston - [MET _Tapadp]

Pt fM New sy | Piowel ieke e =1Z] %

ODEE & Comgin e b T_Togoedp il

T |l
= S Hsténs
[ FEO Mt
[ PO Macte =
[ PCOM MR Maior 1
{2} FLDG Masts P2 Masie
= T SAL Sl A mcoamie
[ Feoos0 1w oe "N B
B PCOO R 180 DF s — T
() PCODTRT B @70 OF —

]F 1.5 Mid

[ FeOtR FC OF G050

[ Fron R EC OP 0124

B LD g

) FCOZ Sl [ =
2 St =

) PLOZ Slaw 3

¥ PO RI0 DIF Slevs
B PYTH T Slavr I 7
& PLDEME Slpve

4] | ;ﬁlu 1

[ re—— [ Wuw [ R

Tl

SAlA Network Configurator B4

@ Consiztency check complete
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RIOs

7.2.2 Web server

The PCD3.T76x has an integrated web server. This can be accessed via any
standard web browser such as Internet Explorer or Netscape Navigator, and used
for commissioning and diagnostics. The connection between web server and web
browser is via RS232 (connecting cable PC < PCD3.T76x: PCD3.K225).

The web server can also be accessed via Profibus.

The web server contains predefined device-specific web pages. These pages can be
used to check and manipulate the status of digital and analogue inputs and outputs.
The web server can also be used to configure the PCD3.T76x and the modules
connected to it. Further information on the web server can be found in manual 26/790
"Web server".

Special requirements for the web server on the PCD3.T76x

The device-specific web pages for the PCD3.T76x require some special Java
functions covered by Java Machine V1.4. These Java functions are not supported by
Microsoft®Internet Explorer. The Java Machine should therefore be installed on the
PC running the Web Connect software.

Java Machine

The software can be downloaded free of charge from Sun Microsystems, Inc at:
http://java.sun.com/getjava/index.html; this also contains the whole installation
procedure. The version must be V1.4 or higher; the file size is 8 MBytes. After
installation, you will be asked whether the Java Machine is to be used with an Internet
browser; reply "Yes".

To ensure that the installation has been executed correctly, launch Explorer, go to the
"Tools" menu and select "Internet Options".

- Get Java(TM) Technology - Microsoft Internet Explorer
File Edit Wiew Favorites | Tools Help
A Back - a7 A Mail and Mews r

Address |§| http:/java. sun.comjge Synchronize... _LI
Windows Update

L]
i

- Troubleshooting
- Showcase Show Related Links

- News Mobilen Favoriten erstellen. .. n

Sun Java Console
& Printable Page

Internet Cptions..,
I

The window below will appear; select the "Advanced" tab and check that the JavaSun
option is ticked:
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7.2.3

General] Securit}l] F'rivacy] D:untent] Connections | Programs  Advanced
Settings:
O Mewver ﬂ

O Use inline AutoCormplete
[ Use Passive FTP [for firewall and DSL madem campatibility]
Use smoath scrolling
RE] HTTP 1.1 settings
Use HTTP 11
[ Use HTTF 1.1 thraugh prasy connections
‘;3 Java [Sun)
Wenwenden Sie Java 2 w1.4.0_03 fur <applet: [Meustart erford
|=) Microsoft Vi
[ Java conzole enabled [requires restart]
[ Java logging enabled
JIT compiler for virtual machine enabled [requires restart]
98, Multimedia
O Ahwaps show Intemet Explarer (5.0 or later] Radio toolbar
O Don't display online media cantent in the media bar Jj
3

T

udl

Restore Defaults |

0K | Cancel | Apply

RIOs

The Java Machine installation was successful, and the Java applet can be used.

Device-specific web pages

Launch device-specific web pages

Connect the RS232 interface on the PCD3.T76x to the PC with cable PCD3.K225.
To access the web server on the PCD3.T76x, first launch the Web Connect software.
For more detailed information, refer to the "Web Connect" section in manual 26/790

"Web server”.

= "WebConnect

Once Web Connect is running, the device-specific web pages for the PCD3.T76x can
be retrieved by starting up the web browser. Enter the correct URL in the address

field within the web browser: http://localhost/

The screen will display a standard web page, similar to the page shown overleaf.

Now click on the link pointing to the PCD3.T76x.
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RIOs
SEIE
D §] Al [Mrwwndia Hoawn areots 3| (- 2 2 L=
L W= Fpartey  Toos tiey I pe—r— B on

If no connection to the PD3.T76x has been defined, this can be rectified now, using
the Setup page: http://localhost/setup

W wels Comwe 1 - M rireedd Indeened Esplores ol by Do

=i x|
e e o o ) ) A | [Erwecaie Hteah ajtewis 3 0 b B -
Pe [ gee Fpate Jak fwp L T P Uy ——— = pm
(]
on
s
=
-E :
mi
Vi

3 Lacd ro e
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General Setup - Microsoft Internet Explorer provided b

Hon Mearme: |[pEEEle]

mect To: el I

Add new stations with the following parameters:

a General Setup - Microsoft Internet Explorer provided b

Trans
Attemnpt delay time AT |0 tms

Character delay time CDT: 1441 s

elay time:

Data Bits: M
Parity: M
Eits: m

o Hardware =

RIOs
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RIOs

Clicking on the PCD3.RIO causes the device-specific web page for the PCD3.T76x to
be loaded into the web browser. Depending on the performance of the PC, this may
take between 2 and 10 seconds.

Once the Applet is running, the screen displays a window like that below. Other I/O

modules may be used, or there may be none installed as yet:

< Back - D 2] 4} [ErersonalBar  @search [GFavorites (4| By S 8
Address |€| httpeflocalhost(PCD3_RIO) ( 1 )

hodule Type

hianitar

E11x BDE 15. 300D
E16x 160E 15.30W0C
AdBx 1TEDA 10 30WDIC
W340 8AE Universal

Ernply
80
Ernpty

Empty

File Edit Wiew Favorites Tools  Help
77 N\
3)

RIO Configuration | Comiufiication || Events History |
3 Modules Slot e |
© 7 Digital Input @ 0
@ [ Digital Output 1
@[] Others g
@ [ Analog Input 1
@ 7 Analog Output 5
@ ] Analog InputrOutput g

7
g

Ernpty
Ernpty
Ernpty
Ernpty
Ernipty
Ernipty
Empty
Empty

@)

Upload from RIO

Download to RIO

Sawve to Eeprom

Clear Eeprom

Clear all Lock

Start Monitoring

@ RUN @
) ERROR | Disconnect RIO from Network |

) DIAGNOSTIC

@ URL to launch the device-specific web pages for the PCD3.T76x

@Command buttons

® Tab selection

@ Directory tree

®Control field

® List of configured modules

®  URL path from the browser to launch the device-specific web pages for the

PCD3.T76x

@ Command button field, with buttons for configuration upload and download,
Start/Stop monitoring and EEPROM functionality.

® ©

PCD3.T76x

® O

(0-15)

Tab selection for communication or configuration.

Control field with status LEDs for the PCD3.T76x.

Directory tree with all possible modules that can be plugged into the

List of possible and already configured module positions on the PCD3.T76x
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Command buttons

Upload from RIO

Dowenload to RIO

Save to Eeprom

Clear Eeprom

Clear all Lock

Start Monitoring

@® Upload function

RIOs

@ Loads the current configuration of the PCD3.T76x

@ Loads the configuration displayed into the device-specific
web pages for the PCD3.T76x

® Saves the current configuration of the PCD3.T76x to the
PCD3.T76x EEPROM

@ Clears the PCD3.T76x EEPROM

® Clears all "locks" configured in the PCD3.T76x

® Starts or stops Monitoring mode

This function loads the PCD3.T76x configuration and displays it in the configuration
list within the device-specific web pages for the PCD3.T76x. This function is not
available in Monitoring mode.

® Download function

This function loads the configuration from the configuration list into the PCD3.T76x.
This function is not available in Monitoring mode.

Where a DP-Master is connected to the PCD3.T76x, the DP-Master configuration has
priority. This applies when downloading or attempting to load a configuration into the
PCD3.T76x. In this case, it is impossible to download without losing the connection

to the Master. If the PCD3.T76x is disconnected from the network, the download can

continue.

Disconnect Station |

D This action will disconnect the station from the network, do you want to continue 2

o

Java dpplet Window

OK Abbhrechen

When attempting to download a configuration while still connected to the Master, the
system displays a warning message offering the option either to disconnect from the
Master and continue with the download, or to cancel the download.

® Saving to EEPROM

This function is not available in Monitoring mode. The two configurations, in the
PCD3.T76x itself and in the device-specific web pages for the PCD3.T76x, must be
identical. This function saves the configuration from the PCD3.T76x to its EEPROM.
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RIOs

& Priority of the configurati x|
i Configuration from Eeprom has priority
%) Configuration from Master has priority

OK Cancel

|Java Applet Window

During the save, a pop-up window is displayed, allowing the user to specify which
configuration has priority.

Selecting “Configuration from EEPROM has priority” means:

The PCD3.T76x will only start up if the configuration from the Master matches the

configuration stored in EEPROM. This function allows a desired I/O configuration to

be pre-defined and saved to the PCD3.T76x. The Master will only start up if it has the
same |/O configuration as the PCD3.T76x.

Selecting “Configuration from Master has priority” means:

The PCD3.T76x will always start up with the configuration received from the Master.
This function is normally used during commissioning, where no Master is yet
connected to the PCD3.T76x. Saving the configuration (set up in the web server) to
EEPROM allows more rapid commissioning.

The configuration stored in this way is taken as the default configuration when the
unit is connected to the Master.

@ Clear EEPROM

This function is not available in Monitoring mode. This function clears the whole
EEPROM, the PCD3.T76x configuration, the "lock" list and the EEPROM priority.

® Clear all "locks”

This function is not available in Monitoring mode. This function clears all "locks” in the
PCD3.T76x RAM; the "lock” in EEPROM is retained.

® Start/Stop monitoring

This button enables the user to switch to Monitoring or Configuration mode. Start/
Stop monitoring is only available where the configuration in the device-specific web-
pages for the PCD3.T76x matches that in the PCD3.T76x itself.

Synchronizing the configuration

This tool is based on a complicated mechanism that monitors whether the
configuration in the PCD3.T76x matches that in the device-specific web pages for
the PCD3.T76x. If the two configurations are not the same, some functions, such
as “Start Monitoring” and “Save to EEPROM", will not be available. In this case, the
buttons for these functions will be blocked, as shown on the next page.
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RIOs

Upload from RIO

Download to RIO

Clear Eeprom

Clear all Lock

Tab selection (Configuration/Communication/Events History)

Tab selection allows the user to select within the main screen between the windows
for "RIO Configuration”, "Communication" (shown below) and "Events History".

r RIO Configuration r Communication r Events History |

Baudrate 1500000

Device Address 2

HSA 126

The station is Passive

Master address 1

WatchDog 20

Device type PCD3.Tx=x V0.106

Update

@ RUM
() ERROR Disconnect RIO from Hetwork
(O DIAGNOSTIC

This tab displays information on the communication status of the PCD3.T76x. Most
of the information relates to Profibus-DP/Profi-S-Net communication. “Device type”
shows the PCD3.T76x and its firmware version. The “Update” button is used to up-
date this information.

The last field allows the user to switch the PCD3.T76x into "Firmware download
mode”. Typing "firmware" into this field and pressing Enter takes the PCD3.T76x into
"Firmware update mode". To return to Operating mode, it is necessary to switch the
power off and on again (POWER OFF and ON).
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Configuration

Events History tab

RIOs

This tab displays possible disconnections between web server and web browser.

| RIO Configuration | Communication = Events History |

10:14:51 AM : Connection to RIO established.
10:14:30 AM : Connection to RIO lost 11!

@ RUN
{_} ERROR | Disconnect RIO from Network
i DIAGHNOSTIC

Control field
LEDs

The control field is mainly used to display the PCD3.T76x status LEDs. These show
the current status of the PCD3.T76Xx; see also section 3.19.6 "Diagnostic information

on RIOs".

Master connect/disconnect

This button to connect or disconnect the Master is mainly used to remove the PCD3.
T76x from the network, so that it does not "see" either the Master or any other device.

This is used where a different configuration from the Master is required. To prevent

conflicts, the Master must be disconnected.

The “Reconnect Master” button can be used to reconnect the PCD3.T76x to
the network (where the PCD3.T76x is disconnected from the network, it is not
automatically reconnected).

Two ways of reconnecting the PCD3.T76x to the network:

° “Reconnect Master” button

) Switching the supply to the PCD3.T76x off and on again. On POWER ON, the

PCD3.T76x is reconnected to the Master (default setting).
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RIOs
Configuring the PCD3.T76x with the web server
The 1/0Os on the PCD3.T76x are normally configured in the Profibus Configurator for
the Master PCD. The configuration details for the PCD3.T76x in the Master PCD are
loaded into the PCD3.T76x when communication is started up.
However, it is also possible to configure the |/Os for the PCD3.T76x directly with the
web server. This function is mainly used when commissioning an installation, where
the Master PCD is not yet connected.
This configuration is not possible in Monitoring mode.
|/ RIO Configuration r Communication r Events Histony |
1 Modules = || Slot M® | Module Type | Manitor
§ [ Digital Input 20 Empty .
[} e11x80E 15.30v0C | |1 Em“g
[} E16x 16DE 15.30vDC |5 Emgw 5
[} EB1x8DE15.30vDC ¢ |4 Ermpty -
& [ Digital Output 5 Empty -
[y Az 4.8DA Relais B Empty .
[} A200 6DA 2410, 32V ; Emgg -
[ 4400 8DA 5.30%DC g Ermpty
[} A410 8045 30%DC ga {10 Empty
[y adex 1604 10, 30vDC (11 Emptr::
& - mp
&g Others T Ernpy
Analog Input <l Empty
" DEIE Empty

This is the Configuration tab. On the left-hand side is the directory tree, and on the
right a list showing all the module positions on the PCD3.T76x. This can be used to
insert, remove and parameterize the modules. The configuration can then be loaded
into the PCD3.T76x; see section on "Command buttons". A configuration can also be
uploaded, modified and then downloaded again.

Add module

Select module and hold down the left mouse button to drag it to the desired module
position.

Remove module
Select module from the list and press "Delete" on the keyboard.
Set parameters for a module

Some modules have more functionality than others and need to be configured
accordingly. This applies especially to analogue modules that are able to read in
values in different formats, e.g. temperature for Pt1000, Ni1000, Pt100, Ni100, S7
format, etc.

To enter parameters, double-click on the module, or select the module and press
"Enter" on the keyboard. This is the screen to parameterize a PCD3.W500 module.
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RIOs

Module Parameters for W500 ZA x|
Format 0..4095 Units -
Input Polarity Unipolar -
Owtput Channel 0 Polarity Bipolar -
Output Channel 1 Polarity Bipolar -

0K Cancel

Java fpplet Window

When all the required parameters are set, click on "OK" to confirm or "Cancel” to

undo a change.

Monitoring mode

In order to enter Monitoring mode, a configuration must first be synchronized, to
activate the “Start Monitoring” button; if it is not, synchronize the configuration via
“Download” or “Upload”.

In Monitoring mode, all configuration functionality is blocked: directory tree,
parameterization, upload and download of the configuration.

It is only possible to monitor the status of the I/Os. This is done by double-clicking
on the relevant module position. Depending on the module type, the modules are
displayed in different ways.

Examples of digital and analogue output modules:

Slot3 A400 8O x|
{00
& 01
Coz Slot 4 WA400 4AA x|
Oo3 Channel output 0 ]
04
@05 Channel output 1 ]
0 Channel output 2 567
Co7 Channel output 3 0

STOP STOP
Java dpplet Window Java Applet Window

To switch off monitoring, press STOP or click on the cross in the top right corner of
the window.
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RIOs

Write values to outputs

In Monitoring mode, values can be written to the outputs. This allows an application
to be tested, provided the DP-Master is not yet connected. If the DP-Master is
connected to the PCD3.T76x, this function is useless, as the Master will immediately
overwrite all the values, and any changes made cannot be seen.

Write value:

Position the mouse over the output to be modified. Press the right mouse button to
display a context menu. The menu is different for analogue and digital I/Os.

When the function and value have been selected, the operation is executed
immediately and the value written to the output. The image is updated. There is no
record of these commands.

Analogue module:

Context menu: select “Write a value”. .
7

Write a value %
Lock a value
Unlock

A new window opens, to enter the desired value.

x|

gy@ Enter the value
2| |

OK Abbrechen

Java dpplet Window

Digital module:

The context menu can be used to switch the output on or off directly.

Set "1"

Set ‘0"
Lock to*1°
Lock to '0¢
Unlock

Set 1’ or Set ’0’ option to write directly to the output
"Locking"” inputs and outputs

The "Lock I/Os" function can be used to manipulate values at PCD3.T76x input or
output, where the PCD3.T76x DP-Master is connected and sending values to the
outputs. The locked value has the highest priority. The locks are stored in the PCD3.
T76x RAM and/or EEPROM. If they are in EEPROM, they will be activated after every
POWER OFF and ON.

Lock inputs or outputs:

Position the mouse over the input or output to be locked. Press the right mouse
button to display a context menu. The menu is different for analogue and digital 1/Os.
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When the function and value have been selected, the operation is executed
immediately and the value written to the input or output, regardless of what is
transmitted from the Master. The locks are held in a list within the PCD3.T76x.

Analogue module:

Context menu: select “Lock a value”.

Write a value

Lock a value %
{ Unlock

A new window opens, to enter the desired value to lock the input/output.

x|

ﬁy@ Enter the value
G

' '

OK Abbrechen

Java &pplet \Window

Digital module:

The context menu can be used to lock the input or output directly.

Set'1'

Set "0’
Lock to "0r
Unlock

If an 1/O is locked, its status can be viewed in the
Monitoring window:

Output 1 locked “ON”, Slot3 A400 8D x|
Output 4 locked “OFF”, Cou

Both have a “lock” icon to the left of the LED. For B @0

analogue I/Os, the same icon is used. 003

Unlock: Oo3

Position the mouse over the locked input or output. i, Cio4

Press the right mouse button and select "Unlock"

from the context menu. The lock is cleared from the @®o0s

PCD3.T76x lock list, and the "lock" icon disappears 0

from the Monitoring window. D07

STOP

Java Applet wWindow
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7.2.4 Application-specific web pages

The PCD3.T76x web server also allows application-specific web pages to be stored.
The description of the procedure for this is in preparation.

RIOs
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Changing the battery on the PCD3.Mxxx

8 Maintenance

PCD3 components are maintenance-free, apart from some CPUs (PCD3.Mxxx0),
where the battery needs to be changed occasionally.

PCD3 components do not contain any parts that can be swapped out by the user. If
hardware problems arise, the components should be returned to Saia-Burgess.

8.1 Changing the battery on the PCD3.M5xx0/M6xx0

The resources (registers, flags, timers, counters etc), and possibly the user program
and the text strings/DBs, are stored in RAM. To ensure that they are not lost and that
the hardware clock (where present) continues to run when there is a power failure,
the PCD3s are equipped with a buffer capacitor (SuperCap) or a buffer battery.

CPU type Buffer Buffer time
PCD3.M3xx0 Super Cap (soldered, maintenance- | 8 hours"
free)
PCD3.M5xx0/M6xx0 Renata CR 2032 lithium battery 1-3 years?
+ Super Cap (soldered) n

1) The total charging time is approx. 6 minutes
2) Depending on the ambient temperature; the higher the temperature, the shorter the buffer time

With new controllers, the batteries are packaged with the units, and have to be
inserted on commissioning. Observe the polarity of the batteries:
° Insert CR2032 coin cells in such a way that the Plus pole is visible

CPUs with lithium batteries are not maintenance-free. The battery voltage is
monitored by the CPU. The BATT LED lights up and XOB 2 is called if

. the battery voltage is less than 2.4 V
. the battery is flat or shows an interrupt
. the battery is missing

We recommend changing the batteries with the PCD attached to the power supply, to
avoid any loss of data.
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Other PCD3 components

8.2 Other PCD3 components (in preparation)
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CPUs

9 Troubleshooting

9.1 CPUs (in preparation)
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RIOs

9.2 RIOs
For troubleshooting, please refer to manual 26/765 "PROFIBUS-DP”.
Diagnose

The RIO itself provides a whole range of diagnostic facilities. These are described in
section 4.4.
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A1

Annex

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-Burgess PCD Classic
series.

%

Explanations beside this sign are valid only for the Saia-Burgess PCD xx7 series.

Icons
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Definitions of serial interfaces

A.2 Definitions of serial interfaces

A.2.1 RS232

Designation of signal lines:

TXD | Transmit data
RXD | Receive data
RTS | Request to send

CTS | Clear to send
Signal and DTR
response circuits

Data lines

Data terminal ready
DSR | Data set ready

RI Ring indicator

DCD | Data carrier detect

Signals to RS232

Signal type Logical state Set-point Nominal value
Data signal 0 (space) +3Vto+15V -7V
1 (mark) -15Vto-3V 7V
Control/ 0 (off) -15Vto-3V -7V
message signal 1 (on) +3Vto +15V 7V
The idle state of the data signals = "mark"

of the control and message signals = “off”
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A.2.2 RS485/422

Signals to RS485 (RS422)

Definitions of serial interfaces

not active mark space
= mark ) g Ae.g. Startbit‘
5V
4V Ki
o
3V TX —=
2.5V
2V TX — T 6'
\ O
S >
1V
ov
VOzZ = 09V min...1.7V
VOH = 2V min (with load) ... 5 V max (without load)
VOL = 2V ..-5V

In the idle state, RS422 is in the “mark” position

RS422:
Signal type Logical state Polarity
Data signal 0 (space) TX positive to /TX
1(mark) /TX positive to TX
Control/ 0 (off) /RTS positive to RTS
message signal 1 (on) RTS positive to /RTS

RS485:
Signal type Logical state Polarity
Data signal 0 (space) RX-TX positive to /RX-/TX
1(mark) /IRX-[TX positive to RX-TX

need to be crossed

destroyed.

Not all manufacturers use the same connection configuration, so the data lines may

To guarantee error-free operation of an RS485 network, the network should be
terminated at both ends. Cable and line termination resistors should be selected in

accordance with manual 26/740 "Installation components for RS485 networks".

The drivers operate at 5 VDC. If a higher voltage is attached, the drivers may be
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A.2.3 TTY/current loop

Signals to TTY/current loop

Definitions of serial interfaces

Terminal 1 TS Transmitter Source
Terminal 3 TA Transmitter Anode
Sender
Terminal 6 TC Transmitter Cathode
Terminal 8 TG Transmitter Ground
Terminal 2 RS Receiver Source
Terminal 4 RA Receiver Anode -
Recipient
Terminal 7 RC Receiver Cathode
Terminal 9 RG Receiver Ground
Signal type Set-point Nominal value
Power for logic L (space) -20 mAto +2 mA 0 mA
Power for logic H (mark) +12 mAto +24 mA +20 mA
Neutral voltage to TS, RS +16 V to +24 V +24 'V
Short circuit power on TS, RS +18 mA to +29.6 mA +23.2 mA

The idle state of the data signals = "mark"
By wiring to the cable connector, the user selects either an "active" or "passive"

circuit.

ﬂ The max. transmission rate for TTY/current loops at 20 mA is 9600 bps.
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A.3

A.3.1

A.3.2

Installation instructions and relay contacts

Installation instructions and relay contacts
Installation instructions for carrying extra-low voltage

On modules designed for low voltage (e.g. PCD3.A251), only voltages up to max.
50 V may be connected for safety reasons.

The safety standard covering the air and leakage current distances between
neighbouring channels is not satisfied by this module for higher voltages (50...250 V).

Note that all connections to the relay contacts on a module must be connected to
the same circuit, i.e. only one phase per module is permitted. Each load circuit may
however be fused individually.

Installation instructions for carrying low voltage

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

If a 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 connected to the
system.

Using higher voltage (50...250V), 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.

Examples:
_________________________________ L
PCD2.A200 max. 10 A
Last
| |
\O ,
—

max. 2 A
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Installation instructions and relay contacts

_________________________________ L N
PCD2.A210 max. 10 A
Last
]
—
—
;  —
max. 2 A
PCD2.A220 N
Last
\O—- o max. 6 A
& —
& —
S N

|—| max. 6 A

Last
PCD2.A250
Last
\3—- - max. 8 A
—} I—I
max. 8 A
& 1
/>—<, Last
[ ]
L
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Installation instructions and relay contacts

A.3.3 Carrying inductive loads

Because of the physical properties of inductance, it cannot be cut off without
interference. This interference must be minimised as far as possible. Although the
PCD is immune to this interference, there are other devices that could be affected.

Please note that, as a result of harmonisation of norms within the EU, the EMC
standards have been in effect since 1996 (EMC Directive 89/336/EC). Two principles
can therefore be set out:

e INTERFERENCE SUPPRESSION IS ESSENTIAL FOR INDUCTIVE LOADS
e INTERFERENCE SHOULD BE ELIMINATED AT SOURCE WHERE POSSIBLE

The relay contacts on this module are switched. However, it is still recommended to
connect a suppressor element to the load.

(Often obtainable as a standard component of certified gates and valves).

When carrying direct current, it is recommended to install a protective diode across
the load, even where an ohmic load is theoretically present. In practice, there will
always be an inductive portion (connecting cable, resistor winding etc.). Note that the
switch-off time will be extended.

(Tau approx. L/RL * v (RL * IL/0.7).

For direct current, the transistor output modules are recommended.

A.3.4 Details of relay manufacturers for sizing of RC elements

Contact protection circuits:

The purpose of contact protection circuits is to suppress arcing and hence to

increase the service life of the contact elements. Any protective circuit may have

disadvantages as well as advantages. For how to suppress arcing with an RC

element, see figure opposite.

When switching off load circuits with inductive components (e.g. relay coils and
magnet windings), the break in current to the contacts causes an overvoltage
(self-inductance voltage), which may be many times the operating voltage and
compromise the isolation of the load circuit. The resulting sparks will cause the
relay contacts to wear out quickly. For this reason, the contact protection circuit is
particularly important with inductive load circuits. The values for the RC combination
can also be determined from the diagram, but for voltage U the overvoltage arising
when the current is interrupted (measured e.g. with an oscillograph) should be used.
The current can be calculated from this voltage and the known resistance against
which it was measured.

In suppression elements, suppression condensers conforming to VDE 0565 T1 Class
X2 must be used. These condensers are switch-tolerant and designed for particularly
high overvoltages. Direct operation at mains voltage is still possible.
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The resistors used must be able to withstand high voltages (impulse resistance).
Particularly at low resistances, there may be flashovers in the coil caused by the
production process. This is why fixed carbon resistors are most often used for
suppression elements. However, vitreous enamelled wire-wound resistors and
cement resistors with large pitch windings are also suitable.

Sizing aid:
The value C is derived directly from the current to be carried. The value of resistance R is
found by drawing a straight line between the relevant points on the | and R curves and read-
ing the resistance at the intersection with the R curve.
cC I
10uF - 10A R
ur T Verbraucher ~ 10k
6 ¥ 8 — F 8
i T 6
o
, 15 U R - 4
F 4 | °f i
1uF 1 [ 2
6 3
412 -1 ke2
2 C 6
0,1uF 4=1A
[ E 4
& 3
4
i - 2
2
10nF - | 1000
6 3 = 8
4 3 - 6
7 24 50 G0 80 B 4
2 :
1nF 4=100mA
B g - 2
- 6
5 - é[]ﬂ
- 4 6
- 3 4
- 2
- 2
— 10mA L 1Q
Example:
Uu=100V I=1A
C is calculated directly as 0.1 yF
R =10 Q (intersection with R scale)
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A.4 Order details

Type Description Weight

Base units for 4 /0 modules
PCD3.M3020 CPU with 128 KByte user program memory

Backup with internal flash memory, USB port for PG5

max. 64 digital I/Os (not expandable), 2 interrupts, web server

RS485 for Profi-S-Net or S-Bus 400 g
PCD3.M3120 asPCD3.M3020 plus Ethernet TCP/IP 400 g
PCD3.M3230 CPU with 256 KBytes user program memory

Backup with internal flash memory, USB port for PG5

max. 1,023 digital 1/Os, 2 interrupts, web server

RS485 for Profi-S-Net or S-Bus 400 g
PCD3.M3330 asPCD3.M3020 plus Ethernet TCP/IP 400 g
PCD3.M5340 CPU with 1 MByte user program memory, 1 MByte onboard Flash memory

for backup, up to 1,023 digital I/Os (with PCD3.Cxxx), 2 interrupts, web server

USB port for PG5, RS232, RS485 for Profi-S-Net and RS485 for S-Bus,

Ethernet TCP/IP, Run/Stop switch, 2 sockets for PCD7.Rxxx, data backup

1...3 years with lithium battery 560 g
PCD3.M5440 CPU with 512 KBytes user program memory, with Run/Stop switch

Backup option with PCD7.R500 flash card, USB port for PG5

max. 1,023 digital 1/Os, 2 interrupts, web server

RS232, RS485 for Profi-S-Net and RS485 for S-Bus

Data backup 1...3 years with lithium battery 560 g
PCD3.M5540 asPCD3.M5440 plus Ethernet TCP/IP 560 g
PCD3.M6240 CPU with 1 MByte user program memory, 1 MByte onboard Flash memory

for backup, up to 1,023 digital I/Os (with PCD3.Cxxx), 2 interrupts, web server, USB port

for PG5, RS232, RS485 for Profi-S-Net/MPI/S-Bus, CAN interface, Run/Stop

switch, 2 sockets for PCD7.Rxxx, data backup 1...3 years with lithium battery 560 g
PCD3.M6340 asPCD3.M6240 plus Ethernet TCP/IP 560 g
PCD3.M6440 CPU with 1 MByte user program memory, 1 MByte onboard Flash memory

for backup, up to 1,023 digital I/Os (with PCD3.Cxxx), 2 interrupts, web server, USB port

for PG5, RS232, RS485 for Profi-S-Net/MPI/S-Bus, Profibus DP Master, Run/Stop

switch, 2 sockets for PCD7.Rxxx, data backup 1...3 years with lithium battery 560 g
PCD3.M6540 asPCD3.M6440 plus Ethernet TCP/IP 560 g

Additional memory
PCD3.R500 Flash module holder, 1 MByte program backup for PCD3.Mxxx0, 1/O Slot 0,
PCD7.R500 Flash module, 1 MByte program backup for PCD3.M5xx0/.M6xx0, Slot M1,

PCD3.R550M04 Flash module holder, 4 MByte with file system for PCD3.M3xx0, I/O Slots 0...3
PCD7.R550M04 Flash module, 4 MByte with file system for PCD3.M5xx0/.M6xx0, Slot M1 or M2
PCD3.R551M04 Flash module holder, 1 MByte program backup + 3 MByte file system for PCD3.Mxx0,

1/O Slots 0...3,
PCD7.R551M04 Flash module, 1 MByte program backup + 3 MByte file system for PCD3.M5xx0/.M6xx0,,
Slot M1/M2
PCD3.R560 Bacnet Flash module holder, for PCD3.Mxxx0, 1/0O Slots 0...3
PCD7.R560 Bacnet Flash module for PCD3.M5xx0/.M6xx0, Slot M1/M2
PCD3.R561 Flash module holder, 1 MByte program backup + 1 MByte file system
for PCD3.M3xx0, 1/0 Slots 0...3
PCD7.R561 Bacnet Flash module, 1 MB program backup + 1 MB file system
for PCD3.M5xx0/.M6xx0, Slot M1/M2
PCD7.R600 PCD3 module holder to take SD Flash memory cards,

plugs into I/O Slots 0...3,
PCD7.R-SD256 Saia®SD Flash card, 256 MByte with file system
PCD7.R-SD512 Saia®SD Flash card, 512 MByte with file system

Spares

4104 7502 0 1/O slot cover 6g
4104 7493 0 PCD3.M5xxx covering cap 129
440549950 1 for CPUs: Pluggable cage clamp terminal, 8-pole (up to 2.5 mm?) 12g
PCD3.R010 Battery module for PCD3.M3xxx 30g
46394898 0 Battery module for PCD3.M5xxx/M6xxx 12g
4507 48170 Lithium battery 39
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Type

PCD3.F110
PCD3.F121
PCD3.F130
PCD3.F150
PCD3.F180

PCD3.F221
PCD3.F210

PCD3.C100
PCD3.C110
PCD3.C200

PCD3.T760

PCD3.T765
(on request)

PCD3.E110
PCD3.E111
PCD3.E112
PCD3.E116

PCD3.E160
PCD3.E161
PCD3.E165

PCD3.E166

PCD3.E500

PCD3.E610
PCD3.E613

PCD3.A200
PCD3.A210
PCD3.A220
PCD3.A251
PCD3.A300

PCD3.A400
PCD3.A410
PCD3.A460
PCD3.A465

PCD3.A810
PCD3.A860

Description

Communication modules on I/0 module Slot#0
with RS 422/RS485 interface (electrically connected)
with RS232 interface (suitable for modem)

with interface for 20 mA current loop

with RS485 interface (electrically isolated)

Belimo MP-Bus (based on RS232))

Communication modules on I/O module Slot#0...3
(optional with PCD3.F1xx module)

serial interface module, RS232

serial interface module, RS422/RS485

Module holders for expansion units

Module holder for for 4 1/0 modules

Module holder for for 2 1/0 modules

Module holder for 4 1/0 modules, with 24V supply

PCD3 RIO head station

Profibus RIO head station with 4 I/O module sockets
Profibus DP/Profi-S-Net connection

Profibus RIO head station with 4 I/O module sockets
Profibus DP/Profi-S-Net connection

+ facility to implement user-specific software modules

(plug-Ins)

Input/output modules

Digital input modules

with 8 inputs 24 VDC

Input delay typically 8 ms (pulsed voltage possible)

Input delay typically 0.2 ms (smoothed voltage required)

Input delay typically 9 ms, 12 VDC (smoothed voltage required)
Input delay typically 0.2 ms, 5 VDC (smoothed voltage required)

with 16 inputs 24 VDC

Input delay typically 8 ms (pulsed voltage possible,
connection via 34-pole system cable)

Input delay typically 0.2 ms (smoothed voltage required,
connection via 34-pole system cable)

Input delay typically 8 ms (pulsed voltage possible,
connection via 24-pole spring terminal block)

Input delay typically 0.2 ms (smoothed voltage required,
connection via 24-pole spring terminal block)

with 6 inputs 250 VAC, electrically isolated
Input delay typically 20 ms (pulsed voltage possible)

with 8 inputs 24 VDC, electrically isolated
Input delay typically 10 ms (pulsed voltage possible)
Input delay typically 10 ms, 48 VDC (pulsed voltage possible)

relay output modules

with 4 make contacts 2 A/250 VAC or 2 A/50 VDC

with 4 break contacts 2 A/250 VAC or 2 A/50 VDC

with 6 make contacts 2 A/250 VAC or 2 A/50 VDC

with 6 changeover contacts and 2 make contacts 2 A/48 VAC or 2 A/50 VDC
with 6 outputs, 24 VDC/2 A

withTransistor outputs, 0.5 A/24 VDC

8 outputs, 24 VDC/0.5 A

8 outputs 24 VDC/0.5 A, electrically isolated

16 outputs, connection via 34-pole system cable

16 outputs, connection via 24-pole spring terminal block

Manual control modules
Manual control module, 2 changeover contacts + 2 make contacts, 2 A, 5(6) A
Light and shade module, 2 outputs 12 A/250 VAC, 2 inputs 24 VDC

Order details

Weight

80g
80g
80g
80g
80g

80g
80¢g

350 g
180 g
350 ¢

370 g

370 g

60g
60g
60 g
60g

65¢g
659
659

659

659

659
659

85¢g
90g
90g
90g
70 g

659
659
659
70g

759
759
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Type

PCD3.B100

PCD3.W200
PCD3.W210
PCD3.W220

PCD3.W300
PCD3.W310
PCD3.W340

PCD3.W350

PCD3.W360

PCD3.W305
PCD3.W315
PCD3.W325

PCD3.W400
PCD3.W410

PCD3.W605
PCD3.W615
PCD3.W625

PCD3.W600
PCD3.W610

PCD3.W500
PCD3.W510
PCD3.W525

PCD3.W720
PCD3.W745

PCD3.w800

PCD3.H100
PCD3.H110
PCD3.H150
PCD3.H210
PCD3.H310
PCD3.H311

Description
Combined digital input and output module

with 2 inputs and 2 transistor outputs, plus 4 selectable as inputs or outputs

Analogue input modules

with 8 input channels, 10 bit resolution

8 input channels 0..0.10 V

8 input channels 0...20 mA

8 input channels for resistive temperature sensors Pt/Ni 1000
(2-wire), —=50...+400 °C or +200 °C

with 8 input channels, 12 bit resolution

8 input channels 0..0.10 V

8 input channels 0...20 mA

8 input channels, jumper selectable: 0...10 V, 0...20 mA

or for resistive temperature sensor Pt/Ni 1000 (2-wire)

8 input channels for 2-wire resistive temperature sensor Pt 100
for —=50...+600 °C or Ni 100 for —50...+250 °C

8 input channels for 2-wire resistive temperature sensor Pt 1000
for —=50...+150 °C, resolution < 0.1 °C

with 7 input channels, 12 bit resolution
7 input channels 0..0.10 V

7 input channels 0...20 mA

7 input channels -10 V...+10 V

Analogue output modules

with 4 output channels, 8 bit resolution

Single modules: 4 channels 0...10 V (= 3 kQ)

General purpose modules: 4 channels 0...10 V (= 3 kQ)
0...20 mA (= 500 kQ) oder 4...20 mA (< 500 kQ)

with 6 (4) output channels, 10 bit resolution
Single modules: 6 channels 0...10 V (= 3 kQ)
Single modules: 4 channels 0...20 V (= 500 kQ)
Single modules: 6 channels -10...+10 V (= 3 kQ)

with 4 output channels, 12 bit resolution
Single modules: 4 channels 0...10 V (= 3 kQ)

General purpose modules: 4 channels, jumper selectable, 0...10 V

and —10...+10 V (= 3 kQ) 0...20 mA (< 500 Q)

Combinedanalogue input and output module

2 input and 2 output channels for voltage signals

2 input and 2 output channels for current/voltage signals
4 analogue inputs, 14 Bit + 2 analogue outputs, 12 Bit

Weighing and thermocouple modules
2-channel weighing module for 4/6-wire weighing cells
4-channel thermocouple module for J, K... thermocouples

Manual control module
3 outputs 0...10 V with manual control, 1 output 0...10 V without

Counting, measuring and motion control modules

Counter module up to 20 kHz

General purpose counting and measuring module up to 100 kHz
SSl interface module

Motion control module for one stepper motor axis

Motion control module up to 100 kHz for servo-drives, 1 axis for 24 VDC encoder
Motion control module up to 100 kHz for servo-drives, 1 axis for 422 VDC encoder

Order details

Weight

709

60g
60g

659

659
659

659
659

659

80g
80g
80¢g

60g

459

80g
80g
80g

45¢g

45¢

80g
80g
80g

80g
80g

7549

80g
80g
80g
80g
80¢g
80g
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Type

PCD3.E009
PCD3.K010

PCD3.K106
PCD3.K116

PCD2.K106
440549540
440549550

PCD2.K2xx
PCD2.K3xx

44054956 0
44054998 0
44054936 0
PCD3.K810

44055027 0
PCD3.K860

44055028 0
PCD3.K861

440549340
PCD3.K800

432948190
43108686 0
PCD3.K225

Description

Accessories

Empty cassette

Connector PCD3 «~ PCD3

Connecting cable 0.7 m PCD3 <~ PCD3

Connecting cable 1.2 m PCD3 «~ PCD3

Connecting cable 0.7 m PCD2 «— PCD3 (supplied with numeric labelling)
1: Pluggable 1/O spring terminal block, 10-pole (Type A)

1: Pluggable I/O spring terminal block, 10-pole (Type B)

For connecting "ribbon cable to screw terminal" adapters
with PCD2.K23x or PCD2.K22x cables (type D)

1: Pluggable 1/O spring terminal block, 24-pole (Type C)
1: Pluggable 1/O spring terminal block, 14-pole (Type E)
1 for A810: Pluggable spring terminals, 12-pole (up to 1.5 mm?), (Type F)
1 for A810: Pluggable spring terminals, 12-pole (as 4 405 4936 0, Type F

with 12 grouped strands, numbered, 2.5 m long

1 for A860: Pluggable spring terminals, 4-pole (up to 2.5 mm?), (Type G)
1 for A860: Pluggable spring terminals, 4-pole (as 4 405 5027 0, Type G),
with 4 grouped strands, numbered, 2.5 m long

1 for A860: Pluggable spring terminals, 6-pole (up to 1.0 mm?), (Type H)
1 for A860: Pluggable spring terminals, 6-pole (as 4 405 5028 0, Type H),
with 6 grouped strands, numbered, 2.5 m long

1 for A800: Pluggable spring terminals, 8-pole (up to 1.5 mm?), (Type J)

1 for A800: Pluggable spring terminals, 8-pole (as 4 405 4934 0, Type J),
with 8 grouped strands, numbered, 2.5 m long

Label plates, set of 10

Preprinted tapes

Connecting cable 2.5 m PCD3 web server—PC

Order details

Weight

35¢
4049
709
709
709
129
12g

12 g
129
12g

25¢
159
109

2049
12g

259

29
709
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A.5

Address of Saia-Burgess Controls Ltd.

Saia-Burgess Controls Ltd.

Bahnhofstrasse 18
CH-3280 Murten / Switzerland

Tel: +4126 /6727272
Fax: +41 26 /672 74 99

E-mail: pcd@saia-burgess.com
Homepage: www.saia-pcd.com
Support: www.sbc-support.ch

Postal address for returns from customers of the Swiss Sales office:

Saia-Burgess Controls Ltd.

Service Apres-Vente
Bahnhofstrasse 18
CH-3280 Murten / Switzerland

Addresses
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