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0.1 Document Process

Version Updated Published Comments

ENGO01 | 2016-04-18 - - New Document
2016-05-10 | Chapt. 6.1.4 | - Connection assignment for watchdog
function

ENGO02 | 2020-03-03 | Chapt. 6.1.2 |- Wiring diagram for AC-inputs changed

ENGO03 | 2020-03-25 | Chapt. 6.1.2 |- Wiring diagram for AC-inputs changed
again

0.2 Trademarks

Saia PCD® is a registered trademark of Saia-Burgess Controls AG.

Technical changes are subject to the latest technical developments.
Saia-Burgess Controls AG, 2020. © All rights reserved.

Published in Switzerland
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Graphic overview

1 Graphic overview

1.1 Go to...

PCD1.M2220-C15 E-Line CPU

The graphic overview shows some of the most important points regarding the op-
erating instructions for the PCD1.M2220-C15.

Click the descriptive texts for the connections to jump direct to the corresponding

section of the document.

The numbers separated by full stops correspond to the chapter numbers.
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2 Guidance

2.1 Documents

Comprehensive information and manuals, flyers, etc

following websites.

Support:

PCD homepage:

SoC

SAIA BURGESS CONTROLS

Produkt Inde»

Axx: Energiezahler
oo

Firmware for Saia PCD®
COSinus

PCD1

PCD2

PCD3

PCDT

PCS1

PGS Controls Suite

SPS Zubehdr

Visi Plus.

S-Monitoring Applikation

Micro Browser App fir
Windows

Show archive

WWwWWw.sbc-support.com
WWW.Saia-pcd.com

Q Suchenin

Produki Kategorie
Produkt Index
Willkommen auf der Support
Seite

Wenn Sie unsere Produkte bereits kennen und
technische Infarmationen suchen, sind Sie hier genau
richtig.

System Katalog

Verschaffen Sie sich einen Uberblick dber
unsere Produktpalette mit unserem

Systemkatalog.
=
[17.7MB]
]
[17.7MB]

L]
[17.0MB]

L]
[17.6MB]

Wenn Sie einen Uberblick bekommen méchten tber
unsere Firma, News und Events, so besuchen Sie unsere
Firmenwebseite www.saia-pcd.com.

. can be downloaded from the

= Anmelden

Deutsch

Software Services

Security Upgrade fiir PCD Steuerungen

Neue Firmwareversionen welche die IT-Sicherheit von PCD-Steuerungen verbessern stehen zum Download bereit. =

Mehr Infos

Anschluss von PCD-Steuerungen direkt an das Internet

Senken Sie das Risiko von potentiellen Eindringlingen in Automationssysteme. Treffen Sie entsprechende

Schutzmassnahmen in Threr PCD-Steuerung. =>=Mehr Infos

Neuste Anderungen

The following documents are recommended as a supplement to this manual:

Topic

Document number

System catalogue

26-215

Saia PG5® programming tool

26-732

Programming in the instruction list

26-733

1/0 modules

27-600

System cables and adapters

26-792

Ethernet TCP/IP

26-776

RS-485 network

26-740
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Introduction

2.2 Introduction

This manual describes the technical details of the PCD1.M2220-C15 components.
The meanings of the symbols, abbreviations and general technical information
used in this manual are listed in the appendix. n

This section should help you to recognise and implement the principles for the planning
and installation of controller systems with PCD1.M2220-C15 components.

Details about hardware, software, configuration, maintenance and troubleshooting
are included in the relevant sections.

2.21 Connection of Saia PCD® controllers to the Internet

A

When Saia PCD controllers are connected directly to the Internet, they are
also a potential target for cyber attacks. Appropriate protective measures
must always be taken to ensure secure operation.

PCD controllers include simple, integrated protection features. However, se-
cure operation on the Internet is only guaranteed using external routers
with a firewall and encrypted VPN connections.

For more information, please refer to our support site:
www.sbc-support.com/security
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Introduction

2.2.2 Planning an application

When planning PCD1.M2220-C15 applications, the following aspect must be con-

sidered:

The internal load current taken by the 1/0 modules from the +5V and +V supply n
n must not exceed the nominal supply current specified for the CPU.

When planning an application, we recommend the following procedure:
1. Select all the I1/O modules according to the requirements.
2. Check the max. supply current for the CPU!

3. Estimate an intake of the 24V supply. Use the estimated values. The estimated
values can be taken from the section on the current requirement of the PCD1
I/O modules or defined using the PG5 device configurator.

load on the 24V power supply. For 16 outputs with a load output of 0.5A each, the

n For most applications, it must be noted that the outputs represent the largest
load is still 8A if all the outputs are switched on.
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223 Wiring

Appropriate use
By qualified personnel only

e 230VAC power cables and data cables must be installed separately with
a minimum distance of 10 cm. It is recommended to also leave space
between the power and data cables in the switch cabinet.

e Digital data/bus lines and analogue data/sensor lines should be installed sepa-
rately.

e [tis recommended to use shielded cables for analogue data cables.

e The shielding should be earthed at the inlet to or outlet from the switch cabinet.
The shielding should be as short as possible and feature a cross-section that is
as large as possible. The central earthing point should be > 10 mm? and con-
nected to the earth cable via the shortest route.

e The shielding is normally only connected with the control cabinet on one side
unless a potential equalisation with significantly lower resistance than the
shielding resistance is present.

e Inductive loads that are installed in the same switch cabinet, e.g. contactor
coils, must be equipped with suitable suppressors (RC elements).

e Switch cabinet components with large field strengths, e.g. transformers or fre-
quency inverters, should be shielded with separator plates with a good
earth connection.

Overvoltage protection for great distances or external cables

e When installing cables outside buildings or over great distances, suitable
overvoltage protective measures must be taken. These measures are crucial,
particularly for bus cables.

e For cables installed outdoors, the shielding must have a suitable power cable
capacity and be earthed at both ends.

e The overvoltage conductor should be installed at the inlet of the switch cabinet.
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224 Addressing the inputs and outputs (1/O)
Optical starting point for the following description

The PCD is mounted as shown below so that the text can be read from left to right.

Addressing

For Saia PCD® controllers PCD1.M2220-C15, addressing the 10 slots starts from
left to right. The integrated I/Os on the PLC processor boards (on-board) are as-
signed to the terminal blocks X10, X14, X18 and are located on the underside

of the PCD.
Slot 0 Slot 1
90000000000 ' NN N N N N N N v NN N N N N Y '
A M NN AN AN (LI I H )

il
Termination I Slot0 Il Slot 1
0 1 I 1T 1
Port) X1 Portl o I
DB-/DA+ L5 | DB-/DA+ 15 | c W1 Flash
——

PCD1.M2220-C15

| 1 [
{ J
\./ l|mo aaan 1a A 1og| Jioo 1o on 1o on aog| floz io - yMo co ne
X10 X14 X18 WD
| Eth00 Etho.a | r
L, .0 L - - s
re \'\f/ ava -\”/ \‘:/‘ \H/ Y :f .\If/. \‘:,- \U./(\’(') \)(-—\I ( \\‘/_‘\u" ‘\I‘/ -\:"/ -\:./ \.‘ ‘/ ‘\:‘f -\"/- \‘:/ \”:/ \.(' \I
AN N AN LK A AN NN NN LA A AN

X10 X14 X18

Call-up of the inputs and outputs on Slot 0 and Slot 1 for each PG5

Direct access to the IO elements from each PCD2 EA plug-in module takes place
in the program using its media code and address number, separated by a space.

Example: Input 5 “l 5” or output 16 “O 16”. Where the letters “I” and “O” refer to
the media code (element type) and the number is the absolute address.

Further details about programming are included in the help system of the PG5
programming tool or in the relevant manual.

configurator (device configurator in the PG5 tool) by the programmer to flags and

n All inputs and outputs on the CPU board (on-board) are assigned with the device
registers (media mapping).

Hardware manual PCD1.M2220-C15 | Document 27-640 — Version ENGO03 | 2020-03-25 2-5



Saia-Burgess Controls AG Guidance

Introduction

Watchdog relay address = “O 255”

The output address O 255 is reserved for the watchdog relay. The changeover contact
of the relay is on connector X18.

The watchdog relay can use an alternative and the normal relay. n

n Further details are included in chapter 3.9 and 3.10 Watchdog.

Plug-in input/output modules

The 10 module slots are designated with Slot 0 and Slot 1 on the device. Slot will
henceforth be used as a term in this manual.
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2.3 Assembly

2.3.1 Dimensions

PCD1.M2220-C15

NN YY) Y Y Y)Y alalalelalelalale eTalalalolalalale)
AN AN QLOOLLLOLLOLOV )OLOLOLOLLOLU
nnnnnnnnn U Slot0 i Slot 1
o ) T 1T 1
PotoX1__port mom ]
TD5-/0A+ 15 108 /oA 151 c M Flash
L n 1 .

od O«0 O3 D e
od 0O 0 0
wO Owd
E E 9 D - ] ¢ & 2
= NI =
] 4
] .
w0 Saia PCD1 U
(@ [ae tam n v 10| [ioo 20 o0 10 oo soy] frow 20 - 1m0 o ey
o S W5 Wo
r 1
I+ 0 N
777777 ANV NV YN NN
175
29
44
62

Dimensions in mm WxHxD =175 x 110 x 62

2.3.2 Mounting position and ambient temperature

Normally a vertical surface is used for mounting the module carrier. An ambient
temperature of between 0°C and 55°C is permitted for this mounting position.

Vertical mounting is preferable. In all other positions, the air flow is less favourable
and an ambient temperature of 40°C may not be exceeded.
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2.3.3

2.34

Assembly

Mounting on DIN rails

The PCD1 can be locked on a horizontally mounted DIN rail (35 mm in accord-
ance with DIN EN 60715 TH35).

Hang the PCD on the upper edge of the DIN rail by both hooks.

Press the lower part of the PCD firmly against the lower DIN rail edge. The
locking slide should lock when doing so.

If this is not the case because the DIN rail edges are too sharp, the locking slide
can be briefly pulled back with a suitable slotted screwdriver or pushed and
then released.

Check whether the PCD is correctly hung and locked.

Now equip the PCD and wire.
Remove the 1/0O module slot covers, see chapter 2.3.5

Disassembly from DIN rails

—

Identify the connection wiring and remove from the PCD.

. Disconnect I/O plug-in modules or their terminal connections if possible.

. Pull both locking slides back one after the other using a slotted screwdriver or

push until a locking sound can be heard (see 2.2.3 > Figure 3).

. Lift off the lower part of the PCD from the lower DIN rail edge

(pull approx. 5 mm towards it) and lift up the upper edge of the DIN rail.

. Remove the PCD

. Press both locking slides back with your thumbs to the initial position until the

locking sound can again be heard.
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2.3.5 Slot cover for PCD2-1/0O plug-in module Slot 0 and 1

The slot cover (marked red) at Slot 0 and 1 for PCD2 1/0O module is locked in the
housing of the PCD.

PCD1.M2220-C15 view from top

Examples from the large product range of PCD2 I/O plug-in modules with different
connection technologies.

PCD2:E110 PCD2.A460
8 inputs 24VDC 16 outputs 5 36VDC/0.5A

assignment, etc. can be found in the manual at www.sbc-support.com under Doc-

ﬂ Information such as module versions, details, functional description, connection
uments -> Manuals -> “27-600_GER_Handbuch EA-Module.pdf”’
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2.3.6 Process slot cover

Depending on the connection technology of the PCD2 plug-in module such as
ribbon cables, etc. it is necessary to adapt the slot cover using the predefined target
breaking points. For this purpose, the slot cover should be removed for processing. n

If the following steps are not carried out, the side bars of the cover could bend or
even break off.

Required tools:

- Side cutter
- File or knife

Removal of the slot cover

Two protruding lugs, left and right of the
slot cover, facilitate gripping when push-

ing up.

The following work steps on the next three pages apply to both slots.

Hardware manual PCD1.M2220-C15 | Document 27-640 — Version ENGO03 | 2020-03-25 2-10



Saia-Burgess Controls AG Guidance

Assembly

Breaking out the lower slot cover

Objective:
i PCD2-10 plug modules have simpler or

more complex connection technologies,

depending on the function. The slot cov-

ers can therefore be adapted individually.

For the PCD2.E110 module shown

below, the breakout for standard connec-

tions is carried out:

Step 2:

. Using the side cutter,
separate both the left and
right slot connection bars >~
from the main part of the
slot cover.

Step 3:

Bend the lower part of the slot on the
side up and down several times until
it breaks off.

Step 4:
; If the upper slot cover must also be

removed, continue with step 5, otherwise

deburr the resulting rough breaking edge

with a file or knife.

Warning: risk of injury!
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Breaking out the upper slot cover

Objective:

For more complex connection technolo-
gies, the upper slot cover

parts can also be adapted individually.
For example, here the breakout is for

a PCD2.F2810 module:

Using the side cultter,
separate both the left and
right slot connection bars
from the main part of the
slot cover.

Bend the lower part of the slot on the
side up and down until it breaks off.

Step 7:

Deburr the resulting rough breaking
edge with the file or knife.

Warning: risk of injury!
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Inserting the slot cover
Step 8:

Push in the slot cover from the top until it

locks. n

It is recommended NOT to dispense with the slot cover.

Reasons for this:

- The designation Slot 0 and Slot 1 and the M1 Flash of the memory extension
would be missing.

- Rough parts could fall inside the device and cause short circuits.
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24 Handling PCD2 I/O modules

PCD1.M2220-C15! This also applies if changes are made (e.g. insertion/removal

of jumpers) to the module. n

241 Insert module

n Disconnect the power supply before a module is inserted or removed on the

Sheet metal parts for shielding purposes are visible on the base of the housing.
These must be precisely aligned on the module slots.

Any 1/0O module can now be pushed in on each of these slots (Slot IO 0 + 10 1).

1. To do this, the module with the socket connector (usually with a blue colour) is
first pushed in carefully and without excessive force in the direction of the sys-
tem bus plug up to the stop. Guides help here.

2. When the opposite end of the module is flush with the latch of the housing
base, press the module downwards in the direction of the housing base until
a clicking sound is heard. This ensures that the 10 plug-in module cannot fall
out due to vibrations.

Detent latch Socket con- System bus
nector connector
24.2 Remove module

Use your thumb to press the latch a max. 1 mm away from the module (i.e. from
the 1/O connection plug or terminal) towards the outside. Using the other hand,
lift up the module at the 1/0O connection plug slightly above the latch and pull the
module out of the slot.

a tool (never lever out with a screwdriver). This could result in a short circuit

n Make sure that the metal claws of the shielding plate are not bent inwards with
and damage the module or controller.
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2.5 Power supply and earth concept

Power supply and earth concept

There is a shielding plate in the upper part of the PCD1.M2220-C15 housing.

If an 1/0 module is inserted in a slot, the metal claws of the shielding plate in the
PCD-1 housing form reliable, multiple contact points with the module. n

The zero potential (GND) of the 24V supply is connected to the GND of supply
terminal X3. This should be connected to the ground bar with the shortest possible

cable (< 25 cm) with a cross section of 1.5 mm?2.

Any shielding of analogue signals or communication cables should also be brought
to the same grounding potential, either via a negative terminal or via the ground
bar. All the negative connections are linked internally. For flawless operation, these
connections should be reinforced externally by short wires with a cross section

of 1.5 mm?.

251 Ground symbol

Symbol Description

1D DGND
1A AGND
1S SGND
4

Function
digital ground
analogue ground
signal ground

earth
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2.5.2

24VDC supply
0V +24 VDC
* |
—= T ?
o( 8| 9
] L ]
OCOCOOOCOCO |, 000000000 , 000000000 |
] Slot 0 1 Slot 1 U
o1t 07 PCD2.E110 ']
[DB/DA+ LS [ DB/DA+ 15 | c M1 Flash
od 'O =3 O
oo™ 'O 0 0
w0 10 wod
[ (]
rn ]
= Saia PCD1
@ l|A|0 LA AHX‘;A R LD|I I|D\0 1D DI 1D D2 1D] LDI3_LD - JNO CO NC|

Eth00

Eth0.1

f

MIEaaH 000000 000000 000000 0OOO00

[@

earthing bar

ui

Power supply and earth concept
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Power supply and earth concept

2.53  24VAC supply

24 VAC 0V +24 VDC

+ '
0( 8| 9 n
‘ 00000000000 OOOOOOOOO OOOOOOOOO
Teminson | sloto I“ ; Siot 1 |
oo . PCD2.E110 |

4mmm»\_ﬁ| . @ M:xh -
Saia PCD1

@ l|mu 1A AI| LA R LD| |Dio LD DIi_1D D2 1D |los 1o - 1o co neg
X14 X18 WD
| Eth0.0 Etho.1 | r

[MHHaEE 000000 000000 000000 OOOO00
T

0oo
ooo
afals!

o
s0

000

| @ earthing bar

L

ﬂ The AC and DC part is electrically isolated.
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CPU/processor unit

3

3.1

CPU / processor unit

Properties of the PCD1.M2220-C15 CPU

Properties of the PCD1.M2220-C15 CPU

Properties

PCD1.M2220-C15

General features

Number of PCD2 I/O plug-in module slots

2

Max. number of inputs/outputs

up to 39"

Processor

MCF5373L/240 MHz

Firmware, firmware update (firmware
memory soldered)

Downloadable from Saia PG5® environment

Programmable with Saia PG5®

from V2.1.430

User program/DB/TEXT (FLASH) 512 kByte
User memory/DB/TEXT (RAM) 128 kByte
User file system (INTFLASH) 128 Mbyte
Flash memory 128 Mbyte

(SRIO, configuration and backup)

Data remanence with FRAM technology
(data is retained in a de-energised state)

Register, flags, data blocks and texts

Hardware clock ?

v

Hardware clock accuracy

Yes, deviation less than 1 min/month

Interfaces

Programming interface

Micro USB type B 2

Port 0 + 1

RS-485, up to 115 kBit/s

Ether S-Net interface 2 port switch
Fieldbus connections
Serial S-Net v

1
2)

3)

With two digital /0 modules PCD2.E16x and/or PCD2.A46x each with 16 1/0
When switched off, the power reserve of the hardware clock is retained for a minimum of 10 days (typically 20 days)
The USB port “USB 1.1 Slave Device 12 Mbps” is used for programming.
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CPU/processor unit

3.2

General technical details

General technical details

Power supply (external and internal)

Power supply

24 \VDC/24 VAC

Power requirement”

Typically 120 mA

Internal bus capacity 5 V/V+

500 mA/200 mA

Environmental conditions

Ambient temperature

For vertical mounting:  0...+55°C
For remaining mounting positions, a reduced temperature range
of 0...+40°C applies

Storage temperature

—25...+85°C

Relative humidity

10... 95% without condensation

Vibration resistance

Vibrations

in accordance with EN/IEC 61131-2:
- 5... 13.2 Hz constant amplitude (1.42 mm)
- 13.2... 150 Hz, constant acceleration (1 g)

Electrical safety

Protection type

IP20 in accordance with EN60529

Air/leak routes

Pursuant to EN61131-2 and EN50178: between circuits and
housings and between electrically isolated circuits: overvoltage
category I, pollution severity 2

Test voltage

500 VDC for rated unit voltage 24 VDC/24 VAC

Electromagnetic compatibility

Interference immunity

in accordance with EN61000-6-2

Electrostatic discharge

pursuant to EN61000-4-2:
— 4 kV contact discharge
— 8 kV air discharge

High-frequency electromagnetic
fields, amplitude modulated

according to EN61000-4-3: field strength
-2.0...2.7GHz 1 V/m

-1.4...2.0GHz 3 V/m

- 80... 1000 MHz 10 V/m

Fast transient electrical
disturbances

according to EN61000-4-4:

- 2 kV or direct/alternating current supply lines

- 1 kV for I/O signal lines and data communication
- (2 kV for AC 1/O without shielding)

High-energy surge voltages

in accordance with EN61000-4-5:

- 0.5 kV CM/DM for direct current supply lines

-2kV CM and 1 kV DM for alternating current supply lines
-1 kV CM for I/O signal lines and data communication

- (2 kV CM and 1 kV DM for AC 1/O without shielding

Conducted disturbances,
induced by high-frequency fields

pursuant to EN61000-4-6: 10 V 150 kHz-80 MHz

Emitted interference

in accordance with EN61000-6-4 for the industrial sector
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Hardware version number

3.3 Hardware version number

After the official version, a product is subject to improvements and modifications

in subsequent years. The hardware version number identifies this type of

modification. This can be used to check if a function is included with the hardware.

This can be ascertained in the Saia PG5® Online Configurator under Hardware

Info or on the laser inscription on the right side of the PCD1. n
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Firmware

34 Firmware (COSinus update)

The firmware of the PCD1 is saved in a flash memory. A firmware update can be
downloaded at any time to the PCD1 using the Saia PG5°.

To do this, proceed as follows:
Go to www.sbc-support.com and download the latest firmware version n

e Establish a connection between the Saia PG5® and the CPU in the same way
as downloading an application (according to the available equipment, serial with
PGU cable, modem, USB, Ethernet)

A modem connection is never reliable. Modems can block a signal so
that remote access is no longer possible. In these cases, a visit to the
system is required. Other connection options are preferable.

e Open the “Online Configurator” and go online

e In the Tools menu, select “Update Firmware” and select the path for the file of
the new firmware version with the Search function. Make sure that only one file
is selected for the download

e Start the download
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CPU/processor unit

System memory structure

3.5 System memory structure

Application program code incl. ROM
DB/text

512 kByte saved in the file system

User memory with
FRAM technology

128 kByte FRAM for read/write access for DB and texts

PCD media with FRAM technology

Register: 16384
Flag: 16384
timer/counter: 1600

On-board user file system

128 MByte for web files, data logging, documents or backup

PLC file system

128 MByte file system partition PLC_SYS for system data
and user BACKUP directory.

The user cannot access this partition
(see chap. 3.8 Run/stop button)

3.51 Memory management of the PCDs with the COSinus OS

When the operating voltage is applied to the controller, a previously loaded
program is coped from the uSD flash memory to the CPU’s own SDRAM and

executed.

If there is no user program in the uSD flash memory, the program is loaded from
the M1 flash memory (if available).

When using a plug-in flash memory extension (M1 flash), the user program is not

copied to the ySD flash memory.

Memory expansion and resources of the SaiaPCD systems
(see also Chapter 3.1 “Properties of the PCD1.M2220-C15 CPUs”)

SDRAM 512 kByte user program

memory

FRAM [::":] 128 kByte RAM
memory

KSD flash i 128 MB file system (maximum of 2,500 files or 625 directories) {{
memory

Flash memory

extensions ' ‘E'= Memory extension (number: 1) ({
PCD7.Rxxx =

Memory structure of a PCD1.M2220-C15 with additional memory cards
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System memory structure

3.5.2 Flash memory structure on PCD1.M2220-C15

B IMTFLASH File system for the user
ICIPLC Mainly used for BACnet
@WEE Used for linked web projects (web builder)

3.5.3 SD card on 10 slot (PCD2.R6000)

the SD card cannot be mechanically secured.

n The PCD2.R6000 memory module is not supported on the PCD1.M2220-C15 as
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CPU/processor unit

System memory structure

3.54 Flash memory modules PCD7.Rxxx for the file system

The flash card for memory expansion as a functional expansion with Lon-IP or
BACnet®is inserted in the M1 flash slot provided for this.

Summary of the memory modules for PCD1 CPU

The on-board memory of the Saia PCD1.M2220-C15 can be expanded using a
Saia PCD7.Rxxx module in slot M1. In addition, it can be expanded with BACnet®

IP or Lon IP.

Memory expansion and communication

PCD7.R550M04 Flash memory module with a 4 MB file system (for user program M1
backup, web pages, etc.)
PCD7.R560 Flash memory module for BACnet® firmware M1
PCD7.R562 Flash memory module for BACnet® firmware with 128 MB file Mi
system PCD7.R55xM04
PCD7.R580 Flash memory module for Lon IP firmware M1
PCD7.R582 Flash memory module for Lon IP firmware with 128 MB file system M1
PCD7.R610 Base module for Micro SD flash card M1
PCD7.R-MSD1024 | Micro SD flash cards 1024 MB, PCD formatted PCD7.R610

PCD7.R610
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CPU/processor unit

3.6 System resources

3.6.1 User program in block structure

System resources

The user program parts are saved by the programmer in blocks assigned

according to their function.

6,000 steps and transitions

Type Number |Addresses |Comments

Cyclical organisation blocks (COB) |32 0...31 Main program elements
Exception/system-dependent 64 0... 63 accessed by the system
organisation blocks (XOB)

Program blocks (PB) 1000 0... 999 Subprograms

Function blocks (FB) 2000 0... 1999 Subprograms with parameters
Sequential blocks (SB) with total of |96 0...95 for Graftec programming of

sequential processes

Block structure

| sB 315

[ ss..

SBO

Step
0..2000 (..6000)

+ Transition

0..2000 (..6000)

Main and system program blocks

Subprogram and functional program blocks

Sequential program blocks
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CPU/processor unit

3.6.2 Data types/value ranges

System resources

Type Comments
Integer -2,147,483,648 to Format: decimal, binary, BCD or
+2,147,483,647 hexadecimal
Floating point numbers —9,223,37 x 10"® to Instructions for converting values
—5,421,01 x 102 to the Saia PCD® format (Motorola
+9,223,37 x 10" to Fast Floating Point, FFP) to the
+5,421,01 x 10%° IEEE 754 format and vice versa
provided
IEEE simple precision +1,401%10%
to 3,403 x 1038
IEEE double precision +4,941-32 double precision requires two
to 1,798 x 10308 registers (64 bit)
3.6.3 Resource elements
Type Number |Addresses Comments
Flags (1 bit) 16,384 FO... 16,383 Flags are not volatile as a
presetting but users can configure
a volatile region originating from
address 0
Register (32 bit) 16,384 RO... 16,383 For integer and floating point
values
Text/data blocks 8191 Xor For Text and DB
DB 0... 8190
Timer/counter (31 bit) 1600" T/CO0... 1599 The breakdown of timers and
counters can be configured.
Timers are counted down
periodically by the operating
system; the basic time unit can
be set between 10 ms and 10
seconds
Constants with media code K | Any 0... 16,383 These values can be used in
instructions instead of registers
Constants without media code | Any - 2,147,483,648 to | Can only be loaded with a LD
+2,147,483,647 command in a register and cannot
be used in instructions instead of
registers.

" The number of configured timers should not be greater than required to prevent unnecessary

CPU loads
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System resources

3.6.4 Data retention

The used FRAM technology prevents data being lost if there is a power failure.
A supercap is also available on this controller type just for the retention of the
RTC (hardware clock). The supercap supplies the clock for at least 10 days and
typically 20 days.

The following resources are saved in the FRAM: n

Register

Flags

Timer

Counter

Strings (TEXT)
Data blocks (DB)

The E-Line CPUs are maintenance-free and therefore do not require a battery.
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LED operating states

3.7 LED operating states
Three colour LEDs in the following table display the possible operating states of
the CPU.
LED operating states e_
Meaning Run Stop Err PCOLN2220C13
Form | | |
Colour Green Red Yellow
Run O O O
Run conditional i | | (|
Run with error | c (|
Run conditional
with error B/0 - -
Stop | | | Key:
Stop with error | | | 0 LED off
Stop | | | O LEDon
System diagnosis /O m/C v /O LED flashes
Start Self-diagnosis for approx. 1 s after switching on or restart
Run Normal processing of the user program after start.
Run conditional Conditional run status. A condition was set in the debugger (Run Until...)
that has not yet been fulfilled
Run with error As “Run”, but with error message
Run cond. with error  As “Run conditional”, but with error message
Stop The Stop status occurs in the following cases:
- Program unit connected in PGU mode, while the CPU was switched on
- PGU stopped by the programming unit
- Condition for “Run conditional” was fulfilled
Stop with error As “Stop”, but with error message
Stop The Stop status occurs in the following cases:

- Stop instruction processed

- Serious error in the user program

- Hardware error

- No program loaded

- No communication mode for S-Bus PGU or Gateway Master Port

System diagnosis
Reset The RESET status is caused by the following:

- Power supply too low
- Firmware not started
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CPU/processor unit

3.8 Run/Stop button

Run/Stop button

The operating mode can be changed during operation or when switching on:

NV TV TV YT
(,)\JKJ\.D\.J'\J

Portd X1 Portl

DB-/DA+ L5 | DB-/DA+ L5 |

I

PCD1.M2220-C15

M1 Flash

Saia PCD1

X14

a\‘ f 1 f 1 ([ ]
\¥/ lNU LA Al LA R 1D DI LD DI1_1D D2 LD DI3_LD - JNO CO NC
xio X138 WD
(

|I,

~
)
/

N
o) )
AN ANV ANIVAN

When switching on the PCD1:
if the Run/Stop button is pressed while the PCD switches on and then released
during one of the subsequently described sequences, one of the following actions

can be triggered:

LED sequence

Action

Green, flashing (1 Hz)

Changes to the “Boot” status and waits for FW download.

Red, with quick flashes (4 Hz)

Media/resources (flash, register, flag, etc.) is deleted.
The clock is set to 00:00:00 01.01.1990.

The user program is retained (content of the uSD card).
CPU goes to “RUN”.

Red, flashes slowly (2 Hz)

The user program does not start, CPU goes to “Stop”

Red/green, flashing (2 Hz)

Saved data is deleted:

User program
Hardware settings
Media/resources (flash, register, flag, etc.)
On the internal uSD card or
the card in the slot “M1 flash”
(selection using PG5 -> Device Configurator -> Backup
location).

When using a plug-in flash memory extension (M1 flash),
the user program is not copied on the ySD card (see Chapter
“3.5.4 System memory structure”).

When operating the PCD1:
if the button is pressed in Run mode for longer than 0.5 seconds and less than 3

seconds, the controller cha

If the button is pressed for |
loaded from the plug-in flas

nges to stop mode and vice versa.

onger than 3 seconds, the last user program saved is
h memory extension (M1 flash).
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Watchdog (relay)

3.9 Watchdog (relay)
3.9.1 .. as a watchdog function

With the watchdog circuit, the correct processing of the user program can be

monitored with a higher level of reliability and effective safety measures can be

executed in the case of error.

The PCD1.M2220-C15 CPUs are equipped as standard with this type of hardware n
watchdog function, or “watchdog” for short.

The active watchdog, i.e. contact
in operating position (NO-CO), is
displayed by the watchdog LED

PCD1.M2220-C15

lit up in green. /
/
/
/
/
The connections of the watchdog % I
switchover contact are on plug y - 2
X18 (NO, CO and NC) and T
assigned to the address /
0255 / Lo JLoi LR - No €O NC
X118 WD l
';. e \").{:j{j . :; )

Device configuration

See “6.1.4 Digital output” > “Connection assignment for relay output”

Function description

The watchdog electronics monitor the switch-on Pam— N
flank at O 255. The time lapse starts for the first state |10 1: 4 bigitaitn foutputs

change of O 255 (positive or negative flank) and the 4 Watchdog

watchdog relay switches to the operating position . [
(NO-CO). el g ey O

If no other state change is executed within the set time Watch:og Tme o
(250 ms as standard) at O 255, the watchdog SWitches | s e e ey o

to the rest position (CO-NC). osome

If the pulse time is exceeded, this can indicate the
following:
- CPU was stopped (no longer in RUN mode)
- Program execution too long
(program too large or AWL program loops)

For the control of O 255 described above, FBoxes are available in the PG5 for this
purpose.
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CPU/processor unit

Example FUPLA FBox:

FBox “HW Watchdog”.

ﬂ Further details regarding the FBoxes can be found in the PG5 Online Help for the

Example of an AWL sequence:

Watchdog (relay)

In the programming type instruction list (AWL), the watchdog sequence appears as

follows.

Label Command

CcoB

STL
ouT
ouT
ECOB

Operand

0

0
WD_Flag
WD _Flag
0 255

Comment

; or 1 ..

; invert help flag

; flash watchdog output 255

31

With this code, the watchdog also drops out for (infinite) loops that were caused by
the programmer. The following must be observed with regard to the cycle time of

the user program:

user program to prevent the watchdog dropping out during the RUN operation!

n For short cycle times, the code sequence must be repeated several times in the
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Watchdog (relay)

3.9.2 .. as a relay output

The watchdog relay can also be used as a normal relay output (freely switchable)
as an alternative to the watchdog function.

The switched relay, i.e. contact
in operating position (NO-CO), is
displayed by the watchdog LED
lit up in green.

PCD1.M2220-C15

/
/
/
, /
The connections of the watchdog
relay switchover contact are on / dla FLU
plug X18 (NO, CO and NC). /
/ [~ wo
/ L0]| Lol -mNo WC,S NC |
DO 00000

Connection assignment

See “6.1.4 Digital output” > “Connection assignment for relay output”

Device configuration

The function of the relay must G HB_E-Line CPU [E-Line] - Saia PG5 Project Manager V2.2

: “ H ! File Edit View Project Device Online Teols
be sglected |”n the PG5 “Device T AT Y
Configurator”. | Project Tree

: Project "HB_E-Line_CPU' : 1 Device

R Properties

[Z1 Common Files

_.[tE] Library Manager

212 E-Line - PCD1.M2220 - 5-Bus Stn 0
L.P Properties

E jne Settings - 5°B B P
f
. THT Build Options

(23 Program Files

(23 Listing Files

{[[3 Documentation Files

On-board inputs and outputs B eia PGS Deviee Confgurator - E Line]
P4 Fle Edt Ven Onine Took Window Help

R = N A e ey

Onboard Inputs Outputs
o Type Description
/00 2Analoguelnputs 2 analogue inputs, -10.+10VDC, PYNi 1000 or resistance, connector X101

4 Digital In-/Outputs | 4 digital inputs, 1 watchdog relay or relay output, connectors X14 and X18.

Properties overview ! Properties

1/0 1 : 4 Digital In- /Outputs

3
» Watchdog
> Media Mapping Relay Output
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Watchdog (relay)

Use as watchdog relay for i Properties v
monitoring or by media mapping 1/0 1: 4 Digital In-/Outputs
“ ” 4 Wa
as gutput (“Watchdog” factory e ——
Settlng) Watchdog Time
4 Media Mapping Relay Output |- e k |
Madia Marmmina Ear Dalaw Mudmod R —
i Media Mapping
Slots / Symbols
Media Mapping window call-up
{ Media Mapping - I
Slots / Symbols Type Address Comments Scope Tags

| BN PCD1.M2220-C15, E-Line CPL with 512 kBytes code/text/DE flash memory and 128 kBytes extension memory (FAM for Text!..

110 0, 2 Analogue Inputs, 2 analogue inputs, -10. +10VDC, Pi/Mi 1000 or resistance, connector X10.

110 1, 4 Digital In-'Outputs, 4 digital inputs, 1 watchdog relay or relay output, connectors X14 and X18.

5.10 RelayOutput F 1]
|_

Public 510

L 10.RelayDutput F

S.10.RelayOutput + 0

Relais output O Public S 10

Mapping table for the status of the relay outputs

Using media mapping or direct access, the relay can be switched on or off similar

to any other digital output.
Example FUPLA:

Set_relay ==

Move

—J—-{S. |0 RelayQutput
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Watchdog (software)

3.10 Watchdog (software)

The hardware watchdog provides maximum safety. For uncritical applications, a
software watchdog may be adequate, whereby the processor monitors itself and
the CPU is restarted in the event of a faulty function or a loop.

The core of the software watchdog is the AWL command SYSWR K 1000, which is
also used in the FBox “Software Watchdog”. n

Function

The watchdog function is activated when this is output for the first time. This in-
struction must then be output a minimum of every 200 ms, otherwise the watchdog
will be triggered and the PCD will be restarted.

Example FUPLA FBox:

Watchdog
i
|

FBox Selector -> System Information -> Software Watchdog

Instruction in AWL Code:

Label Com- Operand | Comment
mand
SYSWR [K 1000 |; Software Watchdog instruction
R/K x Parameter in accordance with the

following table

K = constant or R = register

followed by a space.

X = @ The software watchdog is
deactivated.

x = 1 The software watchdog is
activated. If the instruction is
not repeated within 200 ms,

a cold start
occurs.

X = 2 The software watchdog is
activated. If the instruction
is not repeated within 200 ms,
XOB 0 is called up and then
a cold start
occurs.

Ve Lo Lo Le Lo Lo Lo Ve Lo Le Ve Lo Lo Lo Ve Lo W

“XOB 0” Call-ups are entered in the PCD history as follows:
“XOB 0 WDOG START” if XOB 0 was triggered by the Software Watchdog
“XOB 0 START EXEC” if XOB 0 was triggered by a supply error
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Program download and backup

3.11 Program download and backup

The download of the user program in the E-Line CPU with Saia PG5® and the
backup and restoration of the user program is described in the PG5 Help.
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4 RIO (Remote 1/O)

4.1 Remote expansions

Remote expansions

For remote expansions with inputs and outputs via Ethernet, the PCD3.RIO
(Remote 1/0) modules are recommended (see also manual 26-789 and 26-892).

For a detailed description of Profibus-RIOs see section 4 of the PCD3 manual 26-

789.

E-Line CPU PCD1.M22xx-C15 decentralized RIO

RS-485

Ethernet

Ethernet-RIO

PCD3.T66x  PCD3.C110

decentralized smart RIO stations

S-Bus Prog. Modul
PCD1.G1000-C15

S-Bus RIO
PCD1.G5000-A20

decentralized E-Line module

Expansion options of the PCD1.M2220-C15:
- via Ethernet with the PCD3.T66x RIOs
- via Profibus with the PCD3.T76x RIOs

- via RS-485 with the E-Line modules
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Using the SBC S-Bus

5 Communication interfaces

The term “communication interface” shall be called “port” for the sake of simplicity
in the rest of this manual.

5.1 Using the SBC S-Bus

The SBC S-Bus stands for the proprietary communication protocol of the Saia PCD®.
Read more about this in the manual “26-739_DE_Handbuch_SBC-SBus.pdf”.

The SBC S-Bus is essentially designed for communication with engineering and de-
bugging tools and to connect the management levels/process control systems.

It is not suitable or approved for connecting the field devices of other manufacturers.
An open, manufacturer-independent field bus is the purpose here.
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On-board | PGU (USB Port)

5.2 On-board

In our case, the term “On-Board” denotes the CPU boards. For on-board interfaces,
for example, this means that they are already supplied on the CPU board or prepared
for them.

5.21 PGU (USB port) programming interface

Connector: USB Micro-B (device connector)

Standard USB 1.1 device (slave),
full speed 12 Mbps,
with Softconnect

The USB port is only used as a PGU interface. To use the USB interface, the pro-
gram packet PG5 version 2.1 or later must be installed on the PC.

If the PCD is connected via the USB port with a PC for the first time, the PC op-
erating system (Windows) automatically installs the appropriate PCD USB driver.
The PCD is connected via USB using the following setting in the PG5 project fold-
er for the respective device under “Online Settings”:

L Online Settings [E-Line] (==

Select the channel

[s-Bus uss | [ setp...

El 5-Bus USB

PGU Yes

Ush Serial Mumber <l don't care..»

Refresh USE list (Scan)
Murnber of retries 3

[ OK l [ Cancel ]

The activation of the “PGU Option” ensures that the PC can be directly connected
to the PCD independent of the configured S-Bus address.
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Saia-Burgess Controls AG Communication interfaces

On-board | Ethernet (Port #9)

5.2.2 Ethernet (Eth0.0/Eth0.1) port #9

For the Ethernet connection, a 10/100 Mbits switch is used that automatically adapts
both speeds. Both sockets with the same Ethernet address can be used independently
of each other with respect to the speed.

Eth0.0 Eth0.1
Function 2 port switch
Socket type RJ45, metal housing, 2LEDs each
LED Et0 and Et1 LED orange | Link (connection) and activity

LED green Speed
off = 10 Mbits / On = 100 Mbits

Port 9

Cabling Standard Ethernet cable (e.g. Cat 5e) uncrossed
and crossed are supported.
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Saia-Burgess Controls AG

Communication interfaces

5.2.3

On-board | RS-485 (Port #0+1)

RS-485 (port#0+1) electrically isolated (terminal block X1)

Up to two RS-485 connections can be used without additional hardware.

Communication mode S-Bus and Modbus can be realised via PortO and/or Port1

on terminal block X1.

Termination
[¥] 1

PortD X1 Portl o
| DB-/DA+ L5 | DB-/DA+ L5 | | c

PCD1.M2220-C15
T —~

Terminal block X1

X
X/
aNos

a|qeo-sng
G8¥-SY

Port0 X1 Port 1

90000000000, OOO/

Termination !
4 1
Portd) X1 Portl o Open
DB-/DA+ LS | DB-/DA+ LS c CIOSe I .

PCD1.M2220-C15 /

o™d 'O« O
oo O 20 330
a3 13w

RS-485 connections and terminating resistor switches (termination) for Port0 and Port1

PCD1.M2220-C15

LEDs Port0 and Port1
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Saia-Burgess Controls AG Communication interfaces

On-board | RS-485 (Port #0+1)

“Termination 0” and “Termination 1” switch
(switching the RS-485 terminating resistor on or off)

Termination

0 1

ﬁl Port0 X1 Portl l o
| DB-/DA+ LS | DB-/DA+ L5 | c
PCD1.M2220-C15
-

RS-485 terminating resistor switch for Port0 and Port1 n

With both of the switches mentioned above to the right of terminal block X1,
the terminating resistors at both external stations of both S-Bus wires that
are isolated from each other are switched on and off.

- The switch must be set to “C” (closed) at both external stations of the RS-485 line.
- The switch must be in position “O” (open) for all other stations.

Schematic diagram of a RS-485 bus with terminating resistances.

First station Middle stations End station
+3V3 +3V3

Pull up = n
560 Ohm RX-TX

{/DA+
Termination Bus RS 485

RX-TX

—

1 DB-
Pull down
3300 Ohm Segment length max. 1200 m

max. 32 stations

More details can be found in “26-740_DE_Handbuch_RS485-Komponenten Net-
zwerke”.
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Saia-Burgess Controls AG Communication interfaces

Interfaces using PCD2 plug-in modules PCD2.F2xx

5.3 Interfaces using PCD2 plug-in modules PCD2.F2xx

Please note:
The E-Line CPU has no “Slot A” slot for a PCD7.F1xxS interface module!

The PCD1.M2220-C15 can be expanded with a maximum of two PCD2.F2xxx
module cards with two fixed interfaces each (carrier card with fixed interface of
choice and a socket for PCD7.F1xxS interface modules) on the two free PCD2
modaule slots (Slot 0 and Slot 1) that can be equipped.

Maximum 6 serial interfaces
(2x on-board and 2x PCD2.F2xxx (each with 2 interfaces))

PCD1.M2220-C15 with 2 PCD2.F2xx and possibly a PCD7.F1xxxS

5.3.1 General notes for the plug-in module PCD2.F2xxx
System properties of PCD2.F2xxx modules:
The following points must be noted when using the PCD2.F2xxx interface modules:

e A PCD2.F2xxx module (for 2 interfaces) can be used for each PCD1 system
per /O slot. This means a total of 4 additional interfaces.

e The PCD1.M2220-C15 system has a powerful processor that handles both
the application and the serial interfaces. Processing of the interface modules
requires the appropriate CPU capacity. To determine the maximum communica-
tion capacity for each PCD1.M2220-C15, note the following:

The communication volume is determined by the connected peripheral devices.
For example, this applies if a PCD1.M2220-C15 is used as the S-Bus slave sta-
tion. If the PCD1.M2220-C15 is bombarded with heavy telegram traffic at high
baud rates, there is less CPU capacity to handle the actual application. The
following rules apply here:
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Saia-Burgess Controls AG Communication interfaces

Interfaces using PCD2 plug-in modules PCD2.F2xx

- The use of 6 interfaces with 9.6 kbps requires approx. 50% of the CPU capac-
ity.

- 2 interfaces with 57.6 kbps require approx. 50% of the CPU capacity.

- 2 interfaces with 115 kbps require approx. 60% of the CPU capacity.

o [f the PCD1.M2220-C15 is used as a master station, the communication volume
and therefore the communication capacity is dependent on the user program in
the PCD1.M2220-C15. Theoretically all interfaces with a maximum baud rate of
115 kbps can be operated. The effective data throughput is reduced by the size
of the user program and the number of active interfaces. The essential factor is
that the connected peripheral devices can work with the selected configuration
and communication capacity.

5.3.2 Port addresses for PCD2.F2xx on Slot 0 and/or Slot 1

The slots can be accessed with the following port addresses using communication
FBoxes:

Slot 0 with PCD2.F2xxx module

- Port 100 for the 0.0 port
- Port 101 for the 0.1 port
(with PCD7.F1xxx)

Slot 1 with PCD2.F2xxx module

- Port 110 for the 1.0 port
- Port 111 for the 1.1 port
(with PCD7.F 1xxx)

ﬂ See manual 27-649 _GER_Handbuch_PCD2F2xxx.
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Saia-Burgess Controls AG Communication interfaces

Modem communication

54 Modem communication
Modem PCD2.T8xx

PCD2.T814:
Analogue modem 33.6 kbit/s
(RS-232 and TTL interface)

PCD2.T851:
Digital modem ISDN TA
(RS-232 and TTL interface)

Please use external modems.

n The 10 module modem PCD2.T8xx is not supported on the PCD1.M2220-C15. H
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Saia-Burgess Controls AG Inputs/outputs (1/0)

On-board

6 Inputs and outputs

This chapter describes the function and connection assignment of the inputs and
outputs of the PCD1.M2220-C15.

Three options are described where the inputs and outputs can be located.
These are:

- On-Board
- as plug-in modules

- on RIOs

6.1 On-board
On-board denotes “mounted on the CPU motherboard”.

For an overview, see the next subchapter 6.1.1
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Saia-Burgess Controls AG

Inputs/outputs (1/0)

6.1.1 Connection overview

On-board | Connection overview

( j/ﬂf \( 1/\

NV YWD
OO0

Termination

o 1
Portd X1 __ Portl o
DB-/DA+ LS [ DB-/DA+ LS c

Slat 0

PCD1.M2220-C15

Saia PCD1

|| 10

X14

‘_/a\\l f 1 f 10 1
\w/ l|AIﬂ LA Al 1A R 1D || I| Dio 1D DII_1D DI2 1D IH‘E LD - |NO CO NC |*
X18 WD

| Ethoo Eth0.1 |
W COOO0O COOOOO OOOCOO COOOOO
X1 Slot 0 Slot 1
DB-
DAr | 5480 Port 0
1S Signal ground
DB- : . .
RS-485 Can be equipped with plug-in modules from
/DA+ Port 1 .
. the PCD2 family.
1S Signal ground
X3 X10
+ |Earth AlO | Analogue input 0
i 1A | Analogue ground
+
i 24V AC/DC Al1 | Analogue input 1
- 1A | Analogue ground
- |OVAC/DC R | Source and sink operation
- (active level resistor)
1D |Digital ground
X14 X18
DIO |Digital input 0: 24V AC/DC DI3 | Digital input 3: 24V AC/DC
1D |Digital ground 1D |Digital ground
DI1 |Digital input 1: 24V AC/DC - | Not assigned
1D |Digital ground NO | Watchdog |Normally open
DI2 |Digital input 2: 24V AC/DC CO orrelay |Centre contact
1D |Digital ground NC output Normally closed
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Saia-Burgess Controls AG Inputs/outputs (1/0)

On-board | Digital inputs

6.1.2 Digital inputs (terminal block X10, X14, X18)

1 LA [oio 1D b 1D D2 1of| ljoiz 1D NC |
X10

LEDs for the digital inputs DIO to DI3

Technical data

Number of inputs 4, source/sink operation, electrically connected

Electrically isolated From supply and other I/O

Input voltage Typically 24 VAC/VDC (15...30 VDC, 15... 28 VAC)

Input current Typically 4 mA at 24 VAC/VDC

Input delay 0 ms (AC), 8 ms (DC) (selectable in the Device Configurator)
Switching level Low: 0... 5V, High: 15... 30 VDC

Low: 0... 5V, High: 15... 28 VAC
Overvoltage output protection | No

LED DIO... 3

Terminal technology Plug-inspring terminals up to 1.5 mm?

Definition of input signals

for 24 VbC for 24 VAC
30 Voc 28 Vac
24 Voc 24 Vac
1 1
15 Voc 15 Vac
5 Voc 5 Vac
0 Voc 0 Vac 0
0
-30 Voc
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Inputs/outputs (1/0)

Input switching and terminal designation

ﬁz Li no

—]
—J

¥ =&

A\

1D

1
T
I

Alo

1A Al | LA R

Do [ LD DIt | 1D

D2

10 i3

NO

co

NC

o 1 2 3 4 5 o 1 2 3 4 5 0o 1 2 3 4
X10 X14 X18 wD
+ - * -
24VDC¢

Digital inputs

5

Source operation

DC wiring “source operation” (plus switching)

1 o

A J_ yﬁt Ino
el

A0 1A Al 1A R 1D DIo 1D on 1D D2 | LD D3 | LD NO co NC
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
X10 X14 X18 WD
+ Sink operation

24 VDC

Digital inputs

DC wiring “sink operation” (ground switching)

— — T
¥ =& :L ’7_&{ n?

Al0 1A Al 1A R 10 DIo 1D bn 1D D2 | 1D DI3 1D NO c NC
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
X10 | |X14 | | X18 WD
{ { { ( AC voltage
24 VAC (b
Digital inputs
AC voltage wiring

On-board | Digital inputs

To constantly detect a ‘1’, the frequency must be at least 48 Hz for AC voltage!
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Inputs/outputs (1/0)

6.1.3

Analogue inputs (terminal block X10)

[AI0 LA Al LA

K10

On-board | Analogue inputs

LEDs for the analogue connections Al0 and Al1, active for >5% of minimum value

Technical data

Number 2 (AID, Al1)
Electrically isolated No

Connection technology for sensors 2-wire (passive input)
Measuring principle One-sided

LED

AlO, Al1 active for >5% of minimum value

Terminal technology

Plug-in spring terminals up to 1.5 mm?

Signal range and measured values
(can be set via the Saia PG5 Device
Configurator)

Voltage measurement ... =10V ... +10V

ReSIStanCe .......ceueeemmesssesrenns 0Q ...2500 Q
0Q ...7500 Q

300 kQ

NTC10k ... 300 kQ
NTC20k 300 kQ
Pt1000 +400°C
Ni1000 +210°C
Ni1000 L&S . +140°C

Maximum input voltage

+/- 20V (independent of input configuration)
voltages > 15V / < -15V can result in incorrect values at other inputs

Input delay

Channel update

10 ms (all channels are updated during this time)

Hardware input filter time constant

Voltage measurement 1= 5ms
resistance T=22ms

Software input filter

Connectible using Saia PG5 Device Configurator

(forms the average value of the last 16 values)
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Inputs/outputs (1/0)

On-board | Analogue inputs

Configuration of the analogue input channels:

The selection of the analogue in-

put range is made via the “Device

6 HE_E-Line_CPU [E-Ling] - Saia PG3 Project Manager V2.2

i File Edit View Project Device Online Tools

. . DS @ = et FEY el
Configurator”.  Prosc e
. Project 'HB_E-Line_CPU': 1 Device
“f Properties
(2 Common Files
Library Manager
=} @ E-Line - PCD1.M2220 - 5-Bus Stn 0
4 Properties
..Igj: Online Settings - S-Bus USE: PGU
Build Ootions.
/P Saia PGS Device Configurator - [E-Line]
@ Gk EM Ve Oukee Tols Vindow Heb
iDE s HE L BRI eedhE
Onboard Inputs/Outputs.
o Dascription
100
/01 4 Digital In/Outputs 4 digital inputs, Twatchdog relay or relay outout, connectors X14 and X18
i Properties - R
1/0 0: 2 Analogue Inputs
4 Media Mapping Analogue Inputs
Media Mapping For Inputs Enabled  Yes
Media Type For Inputs Register
Number Of Media For Inputs 2
4 Media Mapping Status/Diagnostic
Media Type For Status/Diagnostic  Register
Number Of Media For Status/Diagno| 2
4 Analogue Input 0
Filter Analogue Input 0 Off
T : ot (10, +10v) |
Minimum Value Input 0
Maximum Value Input 0 ERULIRGINE ko) A
4 Analogue Input 1 Ni 1000 {-50..210°C)
Filter Analogue Input 1 [Ni 1000 L&S (-30..140°C)
Input 1 Range 0..2500Chms
Minimum Value Input 1 |0-75000hms
Maximum Value Input 1 _|0++300kOhms
Mode Resolution Resolution [measured value] Accuracy Display
[bit] (at TAmbient = 25°C)
Voltage  -10V...+10V 12+ 2.44 mV (linear) 0.3% of the measured value+/-10mV | -10000... 10000
sign R, =220kQ (standard) or
user scaling
Resistance  0...2500 Q 12 0.50 ...0.80 O 0.3% of the measured value +/- 3Q | 0...25000
Measured current: 1.0 ....1.3 mA
0...7500 Q 12 0 ..3000 Q: | 20 0.3% of the measured value +/- 8Q | 0... 7500
3000 .. 7500 Q: 2 ... 40 0.3% of the measured value +/- 15Q
Measured current: 06 ....1.3 mA
0...300 kQ 12 0 ..... 15 kQ 1 10 Q 1.0% of the measured value +/- 80Q | 0... 30000
15 ... 40 kQ: 10 ....40 Q 2.0% of the measured value +/- 320Q
40 ..... 70 kQ: 80 ...200 Q 5.0% of the measured value +/- 400 Q
70 ....100 kQ: 200 ...400 Q 8.5% of the measured value +/-1600Q
100 ....300 kQ: 04 ....35kQ |>85%
Measured current: 30 pA ....1.3 mA
NTC10k ™" 12 -40 ..+120°C: 025 0.15°C <-20°C: >+/- 2.0°C | -400... 1200
-10 ... +80°C:  0.05 0.06°C -20...+120°C:  +/-2.0°C
+5 ... +60°C <0.04°C -10... +80°C:  +/-1.0°C
+5...460°C:  +/-0.5°C
NTC20k ™ 12 -20 ..+150°C: 0.15 .. 0.30°C <-10°C: >+/-4.0°C | -200... 1500!"
-5 ..4120°C: 0.07 .. 0.13°C -10... +150°C:  +/-4.0°C
+5 ... 4+95°C:  0.05 .. 0.06°C -5...4+120°C:  +/-2.0°C
+14 ... +75°C: <0.04°C +5...495°C:  +/-1.0°C
+15...475°C:  +/-0.5°C
Pt 1000 12 -50 ..+400°C: 0.15 .. 0.25°C 0.3% of the measured value +/-0.5°C | -500... 4000
Measured current: 1.0 ....1.3mA
Ni 1000 12 -50 ..+210°C:  0.09 .. 0.11°C 0.3% of the measured value +/-0.5°C | -500... 2100
Measured current: 1.0 ....1.3 mA
Ni 1000 L&S 12 -30 ..+140°C: 0.12 .. 0.15°C 0.3% of the measured value +/-0.5°C | -300... 1400
Measured current: 1.0 ....1.3 mA

[1] These temperature curves are not standardised. They differ depending on the manufacturer of the NTC. The
temperatures can be represented with a characteristic curve file (saiadbe, available from Saia-PCD Support) and
the FBox “Conversion DB n Points”.

Prefigured in the delivery state to —10... +10V (12 bit + sign).
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Inputs/outputs (1/0)

Programming

Selector 3 x

MainProgram.fup *

Application

Filter

2 @&~ g

= HVC B
Analogue
Clocks
Controllers
Electric
Energy
Filters
= General
{FAlarm
{FAlarm + time ctamn

1ircoemmana riruy ried Direct
{}Conditional offset
{}Conversion

{# Conversion *C - °F

{# Conversion 20 points

&

Tk Gradient

Y=f(X1-Xn)

-X00

Y00
Err

DB |NTC10k
A

On-board | Analogue inputs

Definition for range, over range, under range and status flag:

Temperature inputs:

Type min./max. Status flag Range values

Pt 1000 (-50... 400°C) -500 / 4000 Limits —500... 4000

Ni 1000 (=50... 210°C) -500 ,; 2100 Limits —500... 2100

Ni 1000 L&S (—30... 140°C) -300 / 1400 Limits —300... 1400
-10 ... + 10V -12 / +12 Limits —10100...10100
0...2500 Q 0 / 25500 Limits 0...25500
0..7500 Q 0 / 7650 Limits 0... 7650

0 ... 300 kQ 0 / 30600 Limits 0... 30600

Each time the min./max. values are reached, the min./max. status flag is set.

min. value

max. value
XX YY
: : . —
! under value V' over
\ range | \ range
\ N J\ )
Y ' Y
2% 100% 2%
The status flag remains set until the status has been read.
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Inputs/outputs (1/0)

: Properties
I/0 0 : 2 Analogue Inputs

4 Media Mapping Analogue Inputs
Media Mapping For Inputs Enabled Yes
Media Type For Inputs Register
Number Of Media For Inputs 2

4 Media Mapping Status/Diagnostic
[MedisTyperor Saus/Disgnostic LR
Number Of Media For Status/Diagnostic |2

4 Analogue Input 0
Filter Analogue Input 0
Input 0 Range

on

Minimum Value Input 0 -10000

Maximum Value Input 0 10000
4 Analogue Input 1

Filter Analogue Input 1 Off

Input 1 Range
Minimum Value Input 1
Maximum Value Input 1

-10000
10000

- %

Voltage Input (-10., +10V)

Voltage Input (-10.,+10V})

On-board | Analogue inputs

-
Slots | Symbols Type  Address Comments Secope  Tags
PCD1.M2220-C15, E-Line CPU with 512 kBytes code/text/DB flash memory and 128 kBytes extension memory (RAM for Texl.
. [5 0.2 Analogue Inputs. 2 analogue inputs, -10.+10VDC, PUNi 1000 o resistance. connector X10. ]
|~ S.10.Analoguelnput R[2 Public | S0
= I0.Anzloguelnputd R 510 Analoguelnput + 0 Public | S0
[ 10.Anzloguelnputl R $10 Analogueinput + 1 Public |50
|~ 5.10.StatusAnaloguelnput F16] Public | 510
[ I0.AnzlogueinputdStatusError | F S10 StatusAnalogueinput + 0| 4 Public | S0
uelnputDStatus Under_.| F S0 StetusAnaloguelnput = 1 Public | S0
uelnputdStatusOver... | F S10 StetusAnaloguelnput + 2 | A Public |50
oguelnputlStzwsEror | F $10 StatusAnzloguelnput + & |/ Public |50
uelnput!Status Under_.| F S10 StatusAnaloguelinput + 9| A Public |50
quelnputlStatusOver . | F S.10 Statusfnaloguelnput + Public | S0
U0 1, 4 Digital In-/Outpus, 4 digital inputs, 1 waichdog relay or relay cutput, conne
| S.10.Digitellnput Flal Public S0
[— 10 Digitallnputd F 510 Digitalinput + 0 Public |50
I 10 Digital nputi F SI0 Digitalinput + 1 Public | S0
I~ 10.Digitellnput2 F SI0 Digitallnput + 2 Public | SO
[— 10.Digitallnput3 F $10 Digitalinput + 3 Public |50
|~ 5.10.RelayOutput Flil Public | 510
L I0.RelzyOutput F SI0 RelayOutput +0 Relais output 0 Public | S0

PG5 Device Configurator for PCD1.M2220-C15 > Properties > Media Mapping

With media mapping, the status flag at the end of each COB is read. This means
that the status flag at the end of each COB is reset.

For direct access, the status flag is reset as soon as the user program reads the

status flag.

Connection diagram:

Pt 1000

Ni 1000
NTC
0...2500 Q
0...7500 Q

0...300 kQ
-10...+10VDC @:

Al0

1A

Al

0
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Inputs/outputs (1/0)

6.1.4 Digital output

On-board | Digital output

The watchdog relay is available as a digital user output if it is not used for monitoring.

j/“/ \L\/w OO

A A AL /\J\/\ J

i LI
NN N N N N N AN NN Y O Y
OOOO0O0O00CO . OO0000O0CCO

Terminatior

o 1
Portd X1 Portl o
DB-/DA+ L5 | DB DA+ L5 | ¢

PCD1.M2220-C15

i
Slot 0 uf Slot 1 i

M1 Flash

T .
— OO
- \/\, NN

r\”\/ \r\, A OO OO
OOOOO0 OOOOOO OOOOOCO

Technical data

Number of outputs

1% relay switching contact

Function

Watchdog function or user output (selectable)

Max. voltage

48VAC or VDC

Switching capacity

1A (with DC switch-on voltage, a freewheeling diode should be con-

nected in parallel to the load)
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On-board | Digital output

Connection assignment for watchdog function

Watchdog-Relais PCD1.M2220-C15

Power "dangerous" outputs

e.g. Output modules

| |
| |
| T %
| WD Relay |
| ( /‘I |
i i
no | co | nc

e[ ——e L@@ -~ 6 |
0 1 2 3 4 5
Main switch
124V — o

Danger:
observe the contact load
of the WD-relay!
(Possibly via power \

contactor)

\/

Process

ov

ﬂ Configuration and description, see “3.9.1 ... as a watchdog function”

Connection assignment for relay output

NO co NC

D3 | 1D

ﬂ Configuration and description, see “3.9.2 ... as a relay output”
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I/O plug-in modules for Slot 0 and Slot 1

6.2 1/0 plug-in modules for Slot 0 and Slot 1

I/O modules from the PCD2 family are used as 1/0 modules.

etc.

PCD2.E110 PCD2.A400

The descriptions of the IO modules are included in the document n
“27-600 GERxx Manual IO Modules”

I/O modules and I/O terminal blocks may only be removed or inserted when the

n Saia PCD® is in a de-energised state.
The external voltage supply of the modules +24V must also be switched off.

6-11
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Saia-Burgess Controls AG System cables and adapters

7 System cables and adapters

71 System cables with I/0 module connections for PCD

A range of preconfigured cables is available to prevent potential errors and save
time. The module plug is already mounted at one end of the cable, so only this
side has to be plugged in. Depending on the design, the other end of the cable
has ribbon connectors for the terminal adapters or the relay interface, or individual
0.5 mm? or 0.25 mm? wires that are numbered and colour-coded.

Cables with different connection technologies are described in the manual
“System cables and adapters” document 26-792.
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Saia-Burgess Controls AG

Configuration (Device Configurator)

8 Configuration

(PG5 device configurator or device configuration)

The “Device Configurator” window (standard view)

Requirement

Onboard Communications

Location Type

Description

Onboard RS-485Port0  RS-485 portfor generakpurpase communications (T erminal block).
Onboard RS-485Porl1  RS-485 portfor generakpurpase communications (T erminal block).
Onboard USB Universal Serial Bus port, PGU or general-purpose.

Onboard  Ethemet Ethemet port IP Settings. DHCP'

‘| [Ethemet Protocols
Section Description
IP Transfer Protocols  FTP, HTTP Direct Protocols, ODM.

IP Protocals DNS, SNTP, SNMP protacols
HTTP Portal HTTP Portal Communication For PCD Over Private Network

Onboard InputsfOutputs

o
o0
1101

Type Description
2Analogue Inputs 2 analogue inputs. -10.+10VDC. PYNi 1000 or resistance. connector X10.
4 Digital In-fOutputs 4 digital inputs. 1 watchdog relay or relay output, connectors X14 and 18,

Onboard I/O Slots

User File System Size (Flash)

Program Directory
Options

Reset Output Enable

Time Zone Code

Service Key

Password

Password Enabled
Passward

Inactivity Timeout [minutes]

4 4 sBus

SBus Support
S-Bus Station Number

4 Input/Output Handling
Input/Output Handling Enabled

Firmware Version

P saia PG5 Device Configurator - [E-Line] [ol=]==
i Fle Edt View Onins Tools Window Heip -8 x
‘D@ s BE L aao s d A EEDNT
i Selector 22X | Device ; Properties X
Memery Modules PCD7for PCD2/2 Device : PCD1.M22320-C15
Digtal /0 Modules for PCD1/2 Type Desciption 2 T =
Analogue /0 Modues for PCD1/2 PCD1.M2220-C15_| E-Line CPU with 512 kBytes code/text/DB flash memory and 128 kBytes extension memory [ RS From 1.24.00 of me
pecial Function Modues for PCD172 + Memory o
ommurications Modues PCD2for PCD172 Memory Slats <er Code/Te oy y
Mut-Function Moduies for PCD2 y U:(f F(-dc Tod_ DB szr ory 512 kB; y.tEﬁ R?M
Slot Typs DESK‘,Hp‘iﬂH Extension Text/DB Memory 128 kBytes RAM
" User Code/Text/DB Memory Backup (Fla| On File System | =

125 MBytes
Onboard Flash

No

No

The Device Configuratorwill display the functionality available for

the selected firmuare version range.

‘Communications Modules PCD2 for PCD1/2 Slot  Type Description
‘Communications Modules for PCD1/2 controller.
Slot0
Slot 1
Messages - nx
1 Code tem Message
Ready OWR

8.1 Requirement

The following description assumes that the user is familiar with the PG5 software.

Information on PG5 software, programming, tools etc. is included in the

manual “26-732_DE_Benutzerhandbuch_ PG5”

Manuals are never as up-to-date as the help pages in the respective tool of the

PG5 packet.
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Configuration (Device Configurator)

8.2

General

This chapter describes how the Saia PG5® Device Configurator is used.

The Device Configurator defines:

- cyclic media mapping to enable a link between peripheral I/O module values
and the device resources (e. g. PCD flags and register).

- direct access to programming instructions to read or transfer values from the
peripheral module.

The I/O handling is always activated for the PCD1.M2220-C15 via direct access,
there is no bit access command. The minimum access range is “byte”. It is there-
fore recommended to use media mapping to read or write all the 1/0O channels.

For further details, see the help text for the Device Configurator.

General
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Execution | Help

8.3 Device Configurator

8.3.1 Execution

Use the Device Configurator to set up hardware
configuration, protocol devices and I/O handling.

6 HB_E-Line_CPU [E-Line] - Saia PG5 Project Manager V2.2

! File Edit View Project Device Online Tools
‘D @ o #eh s ST (B gl

i Project Tree

Project 'HB_E-Line_CPU': 1 Device

“f Properties

[C3 Cornmon Files

: Library Manager

Double-click “Device Configurator” in the - E-tine- PC-DLMHN —
ject directory tree to startit. ~~ [|| o ProFeﬁles ;

projec Al Online Settings - 5-Bus USE: PGU

----- E% Device Configurator <

..... Build Options

[#-[Z1 Program Files

[+ Listing Files

----- [L1 Decumentation Files

8.3.2 Help

Support for the Device Configurator can be found under the “Help”
menu > “Help Topics”:

2B saia PG5 Device Configurator - [E-Line]

{P® Fle Edt View Onine Tools Window | Help
D@ |6 (M@ ) BE o o g oo )
Open support web site for documentation ... o
|Devit:e About...
Type Description

PCD1.M2220-C15  E-Line CPU with 512 kBytes codeftext/DB flash memory and 128 kBytes ext

Click on one of the help topics:

2 Device Configurator Help

[F=NEel| =5
el e = B
Ausblenden  Zuruick Vorwartz  Startseite Drucken COptionen

Inhalt | Iﬂdexl §uc:hen| Favoriten

@& Howlo..,
@ Windows, Views and Men.
@ Dialog Boxes

@ Settings and Defiritions
@ Label Editor

The Saia PGE® Device
Configurator is used to configure
the hardware settings of a Saia
PCD®. It also defines the I/O
modules and media mapping. The
Label Editor configures and prints

labels for the /O modules.

m
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8.3.3 Media mapping view

Media mapping view

Media mapping denotes the software assignment of digital and analogue I/O elec-
tronics to flags and registers using a table.

Example of a media mapping view

i Media Mapping

-3

Slots | Symbols

Type

Address

Comments

Scope

PCD1.M2220-C15, E-Line CPU with 512 kBytes codeitext/DE flash memory and 128 kBytes extension memory (RAM for Text! .

Tags

— 5.0 Anzloguelnput RI2] Public S 10
— 10 Anzloguslnputd R 510 Analoguelnput + 0 Analogue input 0 Fublic 510
— 10.Anzlogusinputl R 5.0 Analoguelnput + 1 Analogue input 1 Public 5 10
— S.10 Statusfnaloguelnput R Public 510
— 10 StatusAnaloguelnput R 510 StatusAnaloguelnput + 0 | Status analogue input 0 | Public 510
— 10 .StatusAnaloguelnputl R 5.10.Statusfnaloguelnput + 1 | Status analogue input 1 | Public 510

To consider the respective media mapping of the respective resources, you can
open the relevant window in three ways:

2B Saia PG5 Device Configurator - [E-Line]

{BA Fle Edt View Onine Toos Window Help
D@ D@ e e kB

: Selactor - %

‘ Memory Modules PCD7 for PCD2/3

Alt + F5”

button,
and using the key shortcut
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8.4 Digital inputs on-board

Digital inputs on-board

In the PG5 Device Configurator for PCD1.M2220-C15 > under...

4B Saia PG5 Device Configurator - [E-Line]

LD 4% Hd b

i@,ﬁe&l“ﬁ&h&ﬁbﬂh%}dﬂwl—l@

|0 o | gt ol | o5 B ] ]En

T

|On board | nputs [Outputs

flo] Type Description
/00 2 Analogue Inputs 2 analogue inputs, -10.+10VDC, Pt/Ni 1000 or resistance, connector X10.
/{01 | 4 Digital In-/Outputs | 4 digital inputs, 1 watchdog relay or relay output, connectors X14 and X18.

Properties overview

! Properties

- 3%

|1/0 1 : 4 Digital In-/Outputs

Media mapping yes/no

Specify VDC or VAC inputs.
Filter for DC: no = O0ms or yes = 8ms

mapping table for digital inputs

[

[
[
[

:Media Mapping Digital Inputs

Digital Inputs
Watchdog
Media Mapping Relay Output

: Properties

w LW

|1/0 1: 4 Digital In- /Outputs

4 | Media Mapping Digital Inputs

Media Mapping For Digital Inputs Enabled
Media Type For Digital Inputs
Number Of Mediafar Digital Inputs
4 Digital Inputs
Mode For Inputs 0 To 3
Filter Enabled

Yes
Flag

249VDC

Mo

{ Media Mapping

- R

Slots / Symbols Type

Address Comments Scope Tags

| BN PCD1.M2220-C15, E-Line CPU with 512 kBytes codeltext/DE flash memory and 128 kBytes extension memory (RAM for Text!..

— 5.10.DigitalInput F [4] Public S 10
— 10 DigitalInputl F S.10.DigitalInput + 0 Diigital input O Public 5_10
— 10 Digitallnput1 F S.10 DigitalInput + 1 Dhigital input 1 FPublic 5 10
— 10 DigitalInput2 F S.10.DigitalInput + 2 Diigital input 2 Public 5_10
— 10 DigitallInput? F S.10.DigitalInput + 3 Diigital input 3 Public 5_10
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8.5 Analogue inputs on-board

Analogue inputs on-board

D& |4 (Ha | B

4B saia PG5 Device Configurator - [E-Line]
{B® Fle FEdt View Onine Tools Window Help

2 o o gt gl |65 B

T

Onboard Inputs fOutputs

IfO Type

/OO0 |2 Analogue Inputs

{071 4 Digital In-/Outputs

Description

2 analogue inputs, -10.+10VDC, Pt/Ni 1000 or resistance, connector X10.
4 digital inputs, 1 watchdog relay or relay output, connectors X14 and X18.

Properties

Mapping device for values,
status or diagnosis

Channel device and scaling
information

: Properties

10 0 : 2 Analogue Inputs

[

[
[
[

- Il ><

‘ Media Mapping Analogue Inputs

Media Mapping Status/Diagnostic
Analogue Input O
Analogue Input 1

i Properties

1/0 0: 2 Analogue Inputs

4 i Media Mapping Analogue Inputs

Media Mapping For Inputs Enabled
Media Type For Inputs
Wumber Of Media For Inputs
4 Media Mapping Status/Diagnostic
Media Type For Status/Diagnostic
Mumber Of Media For Status/Diagnostic
4 Analogue Input 0
Filter Analogue Input 0
Input 0 Range
Minimum Value Input 0
Maximum Yalue Input 0
4 Analogue Input 1
Filter Analogue Input 1
Input 1 Range
Minimum Value Input 1
Maximum Value Input 1

Filter: Average value from the last 16 values.

‘fes
Register
2

Register
2

Off

Voltage Input
-10000

10000

off

Voltage Input
-10000

10000
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Mapping table for analogue inputs

Analogue inputs on-board

i Media Mapping

* I

Slots | Symbols

Type

Address

Comments

Scope

Tags

- PCD1.M2220-C15, E-Line CPU with 512 kBytes codeltext/DE flash memory and 128 kBytes extension memory (RAM for Textl...
= /00, 2 Anzlogue Inputs, 2 analogue inputs, -10. +10WDC, Pt/Ni 1000 er resistance, connector X10.

— 510 Analoguelnput R Public 510
— 10.AnzloguelnputD R 510 . Analoguelnput + 0 Analogue input 0 Public 510
— 10 Anzloguelnputd R S10 Anzloguelnput + 1 Analogue input 1 Fublic 510
Mapping table for the status of the analogue inputs
i Media Mapping -
Slots / Symbols Type Address Comments Scope  Tags

= PCD1.M2220-C15, E-Line CPU with 512 kBytes codeltext/DE flash memory and 128 kBytes extension memory (RAM for Text! .

Cp 1/ 0, 2 Analogue Inputs, 2 analogue inputs, -10..+10VDC, Ptk 1000 or resistance, connector X10.
— S.10 Statusfnaloguelnput R Public 510
— 10 StatusAnasloguelnput R 510 Statusfnaloguelnput + 0 | Status analogue input 0 | Public 510
— |0 StatusAnzloguelnputl R S.10 StatusAnaloguelnput + 1 | Status anzlogue input 1 | Public S 10
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Special function | Watchdog Relay

8.6 Special function
8.6.1 Watchdog relay for monitoring or as relay output

Arelay is installed in the PCD1.M2220-C15 that operates as a monitoring relay
(watchdog) as standard. Its function is activated by the FBox of the same name
in the user program.

Alternatively, the relay can be used as an output (changeover contact) that is con-
trolled using flags.

For a description of the functions and configuration, see

3.9 Watchdog (relay)...

“3.9.1 ... as a watchdog function”

“3.9.2 ... as a relay output” n

Connection assignment, see

“6.1.4 Digital output” > “Connection assignment for the watchdog function”

> “Connection assignment for the relay output”
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9 Maintenance

9.1 Maintenance-free

ﬂ PCD1.M2220-C15 controllers are maintenance-free.

PCD1-CPUs do not contain parts that can be replaced by the user. If hardware
problems arise, please return the components to Saia-Burgess Controls AG
(see the chapter Appendix for the address).

Hardware manual PCD1.M2220-C15 | Document 27-640 — Version ENGO03 | 2020-03-25 9-1



Saia-Burgess Controls AG Appendix

A Appendix

A1 Symbols

A.1.1 Note:

Symbols

In the operating instructions, this symbol indicates further information in these instruc-
tions or in other instructions or technical documents. A direct link to these documents is
generally not provided.

Instructions with this character must always be complied with.

A.1.2 Connection descriptions
Symbol Description Function
1 GND ground
1D DGND digital ground
1A AGND analogue ground
1S SGND signal ground
L earth
a, b, ... alphanumeric index by different grounds
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A.2 Definition of serial interfaces

A.21 RS-485

Signals to RS-485

not active . mark

e.g. start bit

space

Definition of serial interfaces

_— | :
5V ; i
4 V ______________ 1 1
3V [TX m—m
25V
2V TX s—
{A"REEEEEEREEEEEE
oV
VOZ = 0.9V min.
VOH = 1.5V min. (with load) ... 3.6V max. (without load)
VOL = —1.5V min. (with load) ... —3.6Vmax. (without load)
Signal type Logical status Polarity
Data signal 0 (empty) RX-TX positive on /RX-/TX
1 (character) /IRX-/TX positive on RX-TX

Not all manufacturers use the same connection configuration, so users may have to cross the data lines

To guarantee an error-free operation of a RS-485 network, the network should be terminated at both
ends. Cables and terminating resistors should be selected in accordance with the manual 26-740
“Installation components for RS-485 networks”.
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A3
A.31

A.3.2

Installation regulations and relay contacts

Installation regulations and relay contacts
Installation regulations for switching extra-low voltage
For safety reasons, max. voltages of 50V may be switched on this module.

The safety standard relating to the air and leakage current distances between ad-
jacent channels is not stated for this module for higher voltages (50...250V).

It should be noted that all connections to the relay contacts of the module... A250
must be connected on the same circuit, i.e. only 1 phase for each module is per-
mitted. The individual load circuits can however be secured individually again.

Installation regulations for switching low voltage

For safety reasons, the extra-low voltage (up to 50V) and low voltage (50...250V)
may not be connected to the same module.

If a module from Saia PCD® Systems is connected to low voltage (50... 250V),
components that are approved for low voltage use must be used for all elements
that are electrically connected to this system.

When using low voltage, all connections to the relay contacts of the module ...A200 must
be connected on the same circuit, i.e. only 1 phase for each module is permitted over 1
shared fuse. The individual load circuits can however be secured individually again.

L N
e b
PCD2.A200 | max. 10 A
i Burden
\_; —
! —
—
| _
I
\
; —
| max. 2 A
i
L N
e .
PCD2.A210 | max. 10 A
i Burden
{i .
: —
—
i | L
—
: —
| max. 2 A
I
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- T
PCD2.A220 | Burden

L
|
!
!
!
N
|
i
i
!
!
!
!

Burden

]
m

e B
PCD2.A250 | Charge

i
I T
A
! —
I T
N
: )
\ | L]
3 | -
: T
[ | max. 8 A
$ —
! max. 8 A
| —
/_" T Charge
. M
Uy
I
i
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A3.3

A3.4

Installation regulations and relay contacts

Switching inductive loads

Due to the physical properties of the inductance, noiseless shutdown of the induct-
ance is not possible. These interferences must be minimised as much as possible.
Regardless of whether the Saia PCD® is immune to these interferences, other
devices may still be impaired.

It should also be noted that, as part of EU standard harmonisation, the EMC
standards have been valid since 1996 (EMC Directive 89/336/EC). For this rea-
son, two principles can be observed:

e THE SUPPRESSION OF INDUCTIVE LOADS IS ABSOLUTELY NECESSARY!

e INTERFERENCE SHOULD BE ELIMINATED AT THE INTERFERENCE
SOURCE IF POSSIBLE!

The relay contacts on the existing module are wired. It is nevertheless recom-
mended to install a suppressor on the load.

(Often available as standard components for standardised gates and valves).

When switching DC voltage, it is highly recommended to install a freewheeling
diode over the load. This is also the case even if theoretically a resistive load is
switched. There is always an inductive share in practice (connection cable,
resistor coil, etc.). Please note that the shutdown time is extended here.

(Ta approx. L/RL *  (RL * IL/0.7).

The transistor output modules are recommended for DC voltage.

Specifications of the relay manufacturer
about the dimensioning of the RC elements

Contact protection circuits:

The purpose of the contact protection circuits is the suppression of the switching
arcs (“switching sparks”) and thus achieving a longer service life of the contact
pieces. Each protection circuit may exhibit advantages and disadvantages.

For arc quenching using RC elements, see the figure opposite.

When shutting down load circuits with inductive components (e.g. relay coils and
magnet windings), an overvoltage (self-induction voltage) can arise which may
be many times higher than the operating voltage and jeopardise the isolation on
the load circuit due to the current interruption at the switching contacts. The initial
sparks that arise from this lead to rapid wear on the relay contacts. For this rea-
son, the contact protection circuit is particularly important for inductive load cir-
cuits. The values for the RC combination can also be determined from the diagram
opposite, however the overvoltage (e.g. to be measured with an oscilloscope)
arising from the current interruption for the voltage U is to be

applied. The current must be calculated based on this voltage and the known re-
sistance at which this was measured.

Only anti-interference capacitors in accordance with VDE 0565 T1 class X2 may
be used in suppressors. These capacitors have a high switching capability and
are designed for particularly high switching overvoltages. Direct operation on the
mains voltage is also possible.
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Installation regulations and relay contacts

The resistors used must withstand high voltages (pulse strength). Voltage flashovers

can arise on the production-related coil cut particularly for low-resistance values.
Fixed carbon resistors are therefore used for suppressors in particular. Enamelled

wire resistors, however, or cement resistors with a large coil pitch are also suitable.

Dimensioning aid:
The value for C results directly from the current to be switched. The value for the resistance R is
calculated by drawing a line through the corresponding points of the | and U curve and the resist-
ance is read at the point of intersection with the R curve.
C I
10uF = 10A R
Ll Load - 10k
G ¥ I - 8
s 1, T ©
215 u R - 4
I | cf i
1uF 71 3 | 2
6 3
412 1Ko
2 C g
0,1uF 5 B
L 13 E | 4
= B
4
i - 2
Z
10nF | 1000
6 3 - 8
4 3 - 6
2 ] B 4
1nF - |
B - 2
L 100
- &
- 6
- 4
L 2 K
- 2
— 10mA L 102
Example:
U =100V I=1A
C is therefore 0.1 pF
R =10 Q (point of intersection with R-scale)
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Abbreviations

A4 Abbreviations

Ni Element: Nickel (temperature sensors made of nickel)
Temperature coefficient a = 6.0 - 103 [K™]

NTC Thermistor: Temperature sensors with negative temperature
coefficient

Pt Element: Platinum (temperature sensors made of platinum)
Temperature coefficient a = 3.92 - 103 [K™]

PTC PTC resistor: Temperature sensors with positive temperature
coefficient
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Glossary

AWL

Backup

Basic address
Buffer battery

Builder
Compiler
CPU

Device
Download
Element

Flash memory
FRAM

IL
Linker

LIO (Local Input Output)
Media
Media mapping

Module

Module holder
Motherboard
NT

On-Board
Parse
PGU

PLC

Port
PWM

RAM

Glossary

Statement list (programme code line for line)
Data backup on second data carrier.
First numeric address of the |O module slot.

Retention of the memory content and continuation of the clock
after the power supply has been switched off

Combines different work steps to load a programme if it is OK in
the PCD.

A compiler is a program that complies the source text of a program
in a string that can be understood by the target computer.

Central Processing Unit Here the main housing with central unit
is designed for the Saia PCD® family.

Device — controller (part of a project in the PG5® Project Manager).
Fig. “DnLd” — Save data in PCD

Here, the inputs and outputs, flag, register, counter, timer, etc. are
designed for the Saia PCD® family.

Digital, non-volatile memory. It retains its data without any current.

Digital, ferroelectric, non-volatile memory. It retains its data with-
out any current.

Instruction list (AWL programme code line for line)

After the compiler has done its work, the linker merges the indi-
vidual data for a programme.

Inputs/outputs on the CPU board (on-board).
This indicates inputs/outputs, flag, register, etc. in the PCD family.

Media mapping is the software assignment of digital and ana-
logue I/O electronics to flags and registers using a list.

Carrier cards for input/output electronics with suitable connection
technology.

This specifies CPU, LIO or RIO devices that can hold 10 modules.
Main board (CPU)

New technology — subsequent generation of the first PCD gen-
eration.

Denotes as much as permanently installed “on the CPU mother-

board”.

A parser is a program which, in computer engineering, is respon-
sible for the decomposition and conversion of any input (text, e.g.
AWL) into a format useful for further processing.

Programmable Unit

Process Logic Controller

Interface description

PWM stands for Pulse Width Modulation. Pulse width modulation
works with a constant pulse rate and a constant pulse amplitude,
only the pulse width is variable. Because the pulse rate is con-
stant, but the pulse width changes, the pulse duty factor changes.

With a PWM output, it is possible to output analog values without
expensive A/D converters.

Random Access Memory — digital, volatile RAM of the computer.
Retains data without a power supply.
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Glossary

Resources Resources — Inputs/outputs, flag, register, counter, timer, etc.

Restore Load saved data from the data carrier.

RIO Remote Input Output — Inputs/outputs on module carriers that
can be accessed by the CPU via bus lines.

ROM Read only memory — digital ROM, retains data without a power
supply.

SD card Secure Digital Memory Card — digital memory card, retains data
without a power supply.

Slot Slot for memory 10 modules.

SPM Saia PG5® Project Manager, main programme of the Saia PG5®
software packet.

SuperCap Electronic component (capacitor) that can supply power for a
short time. Retention of the memory content and clock function
after switching off the power supply.

Terminated Electrical reflections at the line ends are prevented using termina-

tion (e.g. with terminating resistors).

X, XX OF XXX “x” in the product description stands for a number 0... 9. In
the following case, an additional two-digit number, i.e. PCD1.
M2220-C15 = e.g. PCD1.M2220-C15.
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A.6 Contact

Saia-Burgess Controls AG
Bahnhofstrasse 18
3280 Murten, Switzerland

Telephone Headquarters......... +41 26580 30 00
Telephone SBC Support ......... +41 26580 31 00

FaX .o +41 26580 34 99

E-mail Support: ........cccuveee.e support@saia-pcd.com
Support website: .................... www.sbc-support.com
SBC website: ........ccccceeuveeenns WWW.saia-pcd.com

International agencies &
SBC subsidiaries: www.saia-pcd.com/contact

Postal address for customers to return purchases in Switzerland:

Saia-Burgess Controls AG
After Sales Service
Bahnhofstrasse 18

3280 Murten, Switzerland

Contact
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