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A Please note:

A number of detailed manuals are available to aid installation and opera-
tion of the SAIA PCD. These are for use by technically qualified staff,
who may also have successfully completed one of our "workshops™.

To obtain the best performance from your SAIA PCD, closely follow the
guidelines for assembly, wiring, programming and commissioning given in
these manuals. In this way, you will also become one of the many enthu-
siastic SAIA PCD users.

If you have any technical suggestions or recommendations for improve-
ments to the manuals, please let us know. A form is provided on the last
page of this manual for your comments.

Summary

General
Manuals

PCD1/2 series

Hardware
PCD1
PCD2
Serie xx7

PCD2.M220

PCD4 series

Hardware
PCD4

PCD4.H1..

PCD4.H2.. )

PCD4 H3..

PCD4.H4..

PCD6 series

Hardware|
PCD6

*) Adapter module 4'717'4828'0
allows H modules to be used

with the PCD6.

L 2
Reference
Guide L4 L4 ®
(PG3)

PCD8.P1.. Py Py ’
PCD7.D2.. ®
PCD7. ¢ ¢

D160/170
PCD7.D8..

- S-Bus

- PROFIBUS

- Remaote /O
Installation ®
Components ¢ ¢
for RS 485-

Networks

-PG4

- Modem

FUPLA/
KOPLA
function
families
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Reliability and safety of electronic controllers

SAIA-Burgess Electronics Ltd. is a company which devotes the greatest
care to the design, development and manufacture of its products:

* state-of-the-art technology
* compliance with standards
* 1SO 9001 certification

* international approvals: e.g. Germanischer Lloyd, UL,
Det Norske Veritas, CE mark ...

* choice of high-quality componentry

» quality control checks at various stages of production
* in-circuit tests

* run-in (burn-in at 85°C for 48h)

Despite every care, the excellent quality which results from this does
have its limits. It is therefore necessary, for example, to reckon with the
natural failure of components. For this reason SAIA-Burgess Electronics
Ltd. provides a guarantee according to the "General terms and conditions
of supply".

The plant engineer must in turn also contribute his share to the reliable
operation of an installation. He is therefore responsible for ensuring that
controller use conforms to the technical data and that no excessive
stresses are placed on it, e.g. with regard to temperature ranges, overvolt-
ages and noise fields or mechanical stresses.

In addition, the plant engineer is also responsible for ensuring that a
faulty product in no case leads to personal injury or even death, nor to
the damage or destruction of property. The relevant safety regulations
should always be observed. Dangerous faults must be recognized by ad-
ditional measures and any consequences prevented. For example, outputs
which are important for safety should lead back to inputs and be moni-
tored from software. Consistent use should be made of the diagnostic
elements of the PCD, such as the watchdog, exception organization
blocks (XOB) and test or diagnostic instructions.

If all these points are taken into consideration, the SAIA PCD will pro-
vide you with a modern, safe programmable controller to control, regu-
late and monitor your installation with reliability for many years.

Page 6 O SAIA-Burgess Electronics Ltd. (D6-00-E.DOC) 26/735 E3



PCD6 The modular system structure

1. The modular system structure

The series PCD6 offers maximum extension versatility with regard to the
number of processor modules as well as to the number of input and out-
put modules. Owing to its modular structure, the PCD6 series may be
adapted to all requirements ranging from the basic system with a single
processor module and up to 256 inputs/outputs to the large multi-proces-
sor system with 5120 I/O or it may be upgraded gradually in accordance
with the users’ requirements.

The 19-inch rack units, which have proved worthwhile with the PCA2
series for years, are used as housings. All functional modules are inserted
in these rack units and connected at the rear via the bus board.

1.1 Block diagram for the multiprocessor system PCD6

| Upto7CPU |

EXTENDED VO
UPTO 8181

EXTENDED
/O-BUS
A M I F T R CLOCK
g ::‘ P P P P VoL VOL
! 0 PUBLIC-MEMORY-
; DL e g / MODULE PCDGR..
T M [»]:} DB DB DB
F c
b‘ —— D
PCD6.R.. USER MEMORY PUBLIC ELEMENTS
P:  Program F: Flags VOL: volatile
Tx: Text T: Timers NVOL: non volatile
DB: Data blocks C: Counters
R: Registers

CLOCK: Date-time
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The modular system structure PCD6

Thepower supply modulegenerates all voltages for the internal power
supply of the electronics. This module also accommodates the program
monitoring circuit "watchdog” (WD).

Thepublic memory module has a central function. It incorporates all
common registers such as the timers, counters, data registers and date-
time as well as the arbitrator which controls the access to the bus in mul-
tiprocessor systems.

As evident from the drawing, the 8192 flags (F) may be divided into a
random number of volatile (VOL) and non-volatile (NVOL) flags. The
register of the timers (T) and counters (C) of 1600 x 32 bits may also be
adapted by the user in accordance with his requirements, whereby the
timers are always volatile, the counters, however, are always non-
volatile. The non-volatile data register (R) of 4096 x 32 bits is also avail-
able for all processor modules.

Theuser memory of the multiprocessor system for programs (P),

texts (Tx) and data blocks (DB)s a pc-board which is plugged onto the
public memory module and equipped with a battery-buffered RAM or
EPROM. The programming tool "Install” is used to assign each proces-
sor module its own program and text area.

Thesystem busn the rack unit is the data path which is shared by all
system components. Tipeocessor modules for bit and word proc-
essingandcommunication as well as the AN2-processor moduleare
placed to specially reserved plug-in locations.

The locations to the right of the processor modules may be used to
accommodate input and output modules (I/O) both for digital and
analogue signals as desired.

In the same rack, a maximum of 5 rack units each of 256 I/O or up to
1280 I/O can be addressed by usinglthe extension cable.

Connecting modulesand a rack extension cablallow equipping up to
4 such racks with 1/0 modules which results in a maximum extension of
5120 I/O.

Page 1-2 O SAIA-Burgess Electronics Ltd. (D6-01-E.00C)26/735 E3



PCD6

1.2

System data

The modular system structure

Processor modules

Execution time

User memory
with ..R1../..R5..

with ..R2../..R6..

Number of inputs
and outputs

Serial interfaces

Types of interface

Flags

Timers/counters

Time base

Data register

Data formats

Index register

lto7
Equipped with bit and word processor,
communication processor and
LANZ2-processor as required
(only 1 LAN2-processor per system)

approx. 6 us per logic instruction
(directly without a process image)

RAM battery-buffered or EPROM
64 K program lines (of 32 bits) or up to
256 K text or data characters or mixed

256 K program lines (of 32 bits) or up to
1 M text or data characters or mixed
Separate data blocks corresponding to
max. 192 K register (program and text
appropriately reduced)

Max. 256 in the same rack unit,

1280 in the same rack (with 5 rack units
each of 256 1/0)
5120 in 4 racks (each with 5 rack units)
Address range 0...8191

4 per communications processor, i.e.
max. 28 interfaces for 7 processor modules
4 per single processor ..M540

RS 232c, RS 422/485, 20 mA current loop

8192 (can be divided into volatile and
non-volatile flags)

1600, 31 bits, division is programmable
(timers are always volatile, while counters
are always non-volatile)

Programmable in the range 10 msto 10 s

4096 x 32 bits (non-volatile) loadable in the
user program or externally from disk, using
the whole user program the data capacity
will reach max. 1 Mbyte (see user memory)

Decimal, hexadecimal, BCD, binary or
floating-point (exponential representation)

16 x 13 bits (per processor)

26/735 E3ps-01-E.00C)
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The modular system structure

Cyclic organization
blocks (COB)

Exception organization
blocks (XOB)

Program blocks (PB)
Function blocks (FB)

Sequential blocks (SB)

Texts and data blocks

Special texts

SAIA®LAN2

Date-time
(hardware date-time)

Operating temperature
range

Interference protection
of the digital /0
and power supply

Supply voltages (nominal)

PCD6

16 (per processor)

up to 32 (per processsor)
300 (per processor)
1000 (per processor), parameterizable

32 (per processor) for GRAFTEC
programming (2000 steps and 2000
transitions, up to 32 parallel branches)

4000 + 4000 (per processor) up to
3 subordinate text levels

Output of date, time, logic states, register
and counter contents in different formats

(with decimal point), directly or indirectly

addressable

32 stations along a twisted-pair cable which
is 1200 m in length. With a repeater
expandable up to 8 times the size

Week, day of the week, year, month, date,
hour, minute, second

Accuracy: better thanl5 s/month

Power reserve: 2 months

0...50°C (below rack units)
without forced ventilation

according to IEC 1131-2 class I
(2 and 4 kV)

for power supply modules
230 VAC, 50 Hz
24 VDC smoothed or
18 VDC full-wave rectified

Page 1-4
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PCD6 The rack units PCD6.C..

2. The rack units PCD6.C..

The rack units of the series PCD6 can be installed in every 19-inch rack.
As the operating elements and connecting terminals are accessible at the
front, expensive swing out frames are not required. All modules are
shielded. The rack units may also be wall-mounted by using fastening
brackets. The height is 6 units, thus corresponding to the housing
dimensions of the PCA2 series. All rack units are provided with the
parallel bus and the appropriate bus connectors on the rear panel.

Each rack unit is supplied with the required voltages by its own power
supply module and provides room for 10 additional modules (processor
modules, /0O modules).

0 0 Pluggable
° 0 K /System cable

26/735 E3ps-20-E.DOC) [0 SAIA-Burgess Electronics Ltd. Page 2-1



The rack units PCD6.C.. PCD6

2.1 The basic system with 32 to 256 1/O

The basic system requires a main rack unit PCD6.C100 or PCD6.C110.

2.1.1 PCD6.C100 for 1 to 7 processor modules

A LI ) Configuration:
° N R M /T / N: Power supply module
0 /| 0 R:  Public memory module
// ..R1..or .R2..
° / © M/T: 1 to 7 processor modules
. /| g5/la . E/A: 2 to 8 I/O modules)

2.1.2 PCD6.C110 for 1 to 3 processor modules

- |\,L ) Configuration:
° N |RIM/T] B/A ° N: Power supply module
0 / 0 R:  Public memory module
Rl ..or..R2..
° / ° M/T: 1 to 3 processor modules
. . E/A: 6 to 8 I/O moduled)

2.1.3 With single processor module ..M540

Configuration:

(PCD7.R..) pluggable in

] r o
N |M E/A C: Main rack unit ..C110 (or
0 5 0 ..C100)
4 N: Power supply module
° 0 © R:  Memory module
[¢] E| o]

U processor module ..M540
—— M: Single processor module

C PCD6.M540

E/A: up to 8 /O module$)

1) 110 modules include digital /0 modules as well as analogue modules
or signal-processing modules such as fast counters.

Page 2-2 O SAIA-Burgess Electronics Ltd. (D6-20-E.00C)26/735 E3



PCD6 The rack units PCD6.C..

The main rack unit is always assigned rack unit number 0. The range of
I/O addresses is 0 to 255.

Rack unit number and jumper positions:
J24: QIO ENABLEY

Jumper setting ex works in
Backplane Qo position DISABLE (see
ENABLE XOB5)
24 ﬁ DISABLE
J25: FALSIFY PARITY
FALSIFY Only for factory end-test
J25 E PARITY
RACK ADDRESS:
DIL-switch for rack unit
1234;5 678 number (for PCD6.C1.. only
number O is allowed).
RACK ADDRESS

Backplane: rear panel board
in the main rack unit.

) ENABLE may be set only with the new PCD6 1/O modules.
For PCA2 I/O modules the jumper must always remain in position
DISABLE.

26/735 E3Ds-20-E.00C) [0 SAIA-Burgess Electronics Ltd. Page 2-3



The rack units PCD6.C.. PCD6

2.2 The 1-rack system for up to 1280 1/O

I
°lili N E/A °
° m o || «—— Extension rack unit PCD6.C200

]
Nl N{R | MYT e Main rack unit PCD6.C100 or ..C110
° ,/’ °|| «~—— for multiprocessor modules ..M1.., ..M2..,
° > E] ° ..T1.. or for single processor module
. E/A o ..M540

] -—
oIl N B/A 0l o Bus extension cable PCD6.K100

l
° N E/A Il =
°|| U] Extension rack unit PCD6.C200

|
°lil| N B/A Il °

1
|

Each main rack unit can be connected to a maximum of 4 extension rack
units in the same rack. Extension is achieved by connecting the bus
extension cable directly to the backplane sockets of each rack unit
without occupying an I/O socket (max. cable length =5 m). The cables
are designed in such a way that a space of 2 height units = 88.4 mmis
left between two rack units for connecting the 1/0 system cables.

The main rack unit may be installed in any position desired in the rack.

Page 2-4 O SAIA-Burgess Electronics Ltd. (D6-20-E.00C)26/735 E3



PCD6 The rack units PCD6.C..

2.2.1 PCD6.C200: Extension rack unit for each with up to
256 1/0 and max. 10 modules

°llil N E/A ° _ _

o .| Configuration:

o .| N: Power supply module
E/A: up to 10 I/O modules

The rack unit number (0-31) is set on every rack unit via a 8-digit DIL-
switch. The switch settings are summarized in chapter "Setting the rack
unit number of the PCD6 rack units”.

In order to achieve continuous addressing when using modules with
16 element addresses, several rack units can be assigned the same rack
unit number.

Important: No extension rack unit may use rack unit number 0.

2.2.2 PCD6.K100: Bus extension cable with 5 connectors

Bus extension cable (flat-strip cable with 5 connectors) for connection of
up to 5 rack units. When 3 or 4 rack units are employed, the unnecessary
cable can be coiled up or cut off with scissors.

2.2.3 PCD6.K110: Bus extension cable with 2 connectors

Bus extension cable (flat-strip cable with just 2 connectors) for
connection of 2 rack units.

26/735 E3Ds-20-E.00C) [0 SAIA-Burgess Electronics Ltd. Page 2-5



The rack units PCD6.C.. PCD6

2.3 Maximum extension with up to 5120 I/O

PCD®6.T7300: Connecti
module for main rack

ng 3 x PCD6.C400: Extension rack unit for connecting module
3 x PCD6.T400: Connecting module for extension rack

f 320X N il o0 N : : : 320 N
el UeH b|) Ud| ipU Ud o) B
I [30( " ] ~ ﬁ I H I
o 100 e fol - ™ ) e o S0 ls|
o p— G| 23 = o (s o fs!
= V| Pl Ud PU yq PU 5
I | i I ]
bl lq b (d fld /) 15
i ) JHIE coop || {1 1F N/ 200 | | 1
Z | | [T |1 LI |] [
ol I D) lo = q P i
o| P~ ( ( fe o3 ® ) d = ‘: ) ) s o] J, ) I
el < =1y ud PU U9 M ug
i G200 i il 17 N il C400 N
o fe o F fe! P q P L ] F [
Main rack Extension rack 1 Extension rack 2 Extension rack 3
Rack connecting cable The extension rack unit PCD6.C400 may be placed to any position desired

PCD6.K400/..K410

in the rack.

The maximum extension level permits connection of 3 additional racks,
each with 5 rack units, to the main rack which corresponds to a capacity
of 5120 I/0O. A connecting module PCD6.T300 which connects the
extension racks is required in the main rack to control the 3 additional
racks. The rack connecting cable PCD6.K4.. is attached to the connecting
module PCD6.T400 which must be inserted in the special extension rack
unit PCD6.C400. The connecting cable must not exceed 10 m in length.

Page 2-6
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The rack units PCD6.C..

2.3.1 PCD6.C400: Extension rack unit for connecting module

PCD6.T400 and 256 I/O in max. 9 modules

Configuration:

Power supply module

/A: max. 9 I/O modules

Connecting module
PCD6.7T400 (this module
must be inserted in the rack
unit in the first position on
the right-hand side). The
rack unit number is set on
the connecting module
PCD6.T400.

2.3.2 PCD6.T7T300: Main rack connecting module

|
E
|

Power consumption
(internal from 5 V-bus)

The connecting module is inserted
in the main rack unit PCD6.C100/
..C110 in the first position on the
right-hand side.

The rack connecting cable
PCD6.K400/..K410 is attached to
the extension racks via 3 D-Sub
connectors (50-pole, female) on
the front panel. The connector
designations A, B and C do not
affect addressing in the extension
racks. The detection of what kind
of extension rack is connected
works automatically.

Extension A 1500 mA
Extension A+ B 2100 mA
Extension A+B+C 2700 mA

26/735 E3Ds-20-E.00C)
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2.3.3 PCD6.T7T400: Extension rack connecting module

PCDB.T400
|

This connecting module is
. inserted in the extension rack
Firmware unit PCD6.C400 in the first
position on the right-hand
side. It is used to establish the
connection to the main rack
unit with the rack connecting
T o cable PCD6.K400/..K410.
Al IE ; The rack unit number of the
Rack Housing Number extension rack unit
PCD6.C400 is selected with
the DIL-switches of this
module rather than in the
rack unit PCD6.C400.
Addressing see chapter
"Setting the rack unit

numbers of rack unit
PCD6.C..".

Power consumption
(internal from 5 V-bus) 500mA

2.3.4 PCD6.K400: Rack connecting cable (5 m)

The rack connecting cable ends on both sides with a 50-pole, screw-
fastened D-Sub connector (male). It is 5 m in length.

2.3.5 PCD6.K410: Rack connecting cable (10 m)
ditto, however, it is 10 m in length.
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The rack units PCD6.C..

2.4 Setting the rack unit numbers of rack unit PCD6.C..

|

DIL-switch DIL-switch:
Rack unit no. 1
U | Addr. 256 - 511
TFETEEre |
Rack unit  DIL-switch Element !
number position address range
0*) 00000000 0O - 255 Rack unit no. 2
1 00000001 256 - 511 Addr. 512 - 767
2 00000010 512 - 767
3 00000011 768 - 1023
4 00000100 1024- 1279
5 00000101 1280- 1535
6 00000110 1536- 1791 Rack unit no. 3
7 00000111 1792- 2047 Addr. 768 - 1023
8 00001000 2084- 2303
9 00001001 2304- 2559 m (1)
10 00001010 2560- 2815
11 00001011 2816- 3071
12 00001100 3072- 3327 Rack unit no. 4
13 00001101 3328- 3583 Addr. 1024 — 1279
14 00001110 3584- 3839
15 00001111 3840- 4095 m ?
16 00001000 4096- 4351
17 00010001 4352- 4607 and so forth ...
18 00010010 4608- 4863 Rack unit no. 31
19 00010011 4864- 5119 Addr. 7936 - 8191
20 00010100 5120- 5375
21 00010101 5376- 5631
22 00010110 5632- 5887
23 00010111 5888- 6143
24 00011000 6144- 6399
25 00011001 6400- 6655 pressecﬁ
26 00011010 6656- 6911
27 00011011 6912- 7167
28 00011100 7168- 7423
29 00011101 7424- 7679
30 00011110 7680- 7935
31 00011111 7936- 8191

Basic address of rack unit

*) Rack unit number 0 may only be used for the main rack unit PCD6.C1..
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2.5 Addressing of inputs and outputs in the PCD6 system

The inputs and outputs as well as all other elements in the PCD6 system
are addressed by using decimal numbers and therefore easy to under-
stand. An input or output module has 16 or 32 addresses.

In order to find the absolute 1/0 addresses in the range of 0 to 8191,
unambiguous labelling of the modules is essential. For this purpose, a set
of labels is delivered with each rack unit.

The absolute address of an input or output is determined as follows:

rack unit basic address
+ DIL-address of the module
+ relative address of the module input or output

Use the above mentioned labels to ensure correct labelling of the
modules.

The plug-in location within the same rack unit does not affect input and
output addressing.

Example:
Rack unit no. 2 with rack unit DfILr-]addredssth
basic address 512 of the module
> ] (setting see
Inserted label with the basic  [as « ) m following table)
module address: ore o
512 + 64 =576 0 o
1%
Sticker with the absolute 563 o
addresses 585 o
586 o
587 o
588 o
589 o
590 o
591 o

Please try yourself after addressing by testing and setting 1 address per
module with the programming unit. Use the input simulation unit
PCD6.S100 for testing the inputs.

This simple test avoids searching for "errors” which result from
incorrectly set addresses.
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Basic address of the modules in the various rack units

Rack unit no. 0 1 2 3 4 5
is identical to rack
unit basic address 0 256 512 768 1024 1280
Module DIL-switch Basic addresses of the modules
LT ]
11234 0 256 512 768 1024 1280

16 272 528 784 1040 1296

[ =[]
L)

=n

[ ]

32 288 544 800 1056 1312

48 304 560 816 1072 1328

i

LT ]

EEE 64 320 576 832 1088 1344
80 336 592 848 1104 1360

[ .

NEER

96 352 608 864 1120 1376

i i

112 368 624 880 1136 1392

128 384 640 896 1152 1408
[ 1]
EI‘JE 144 400 656 912 1168 1424

160 416 672 928 1184 1440

[
Lo

[0
L[]

-

176 432 688 944 1200 1456

[ ]

EE 192 448 704 960 1216 1472
l‘
NEER 208 464 720 976 1232 1488
[]
MEEER 224 480 736 992 1248 1504

240 496 752 1008 1264 1520 ...

A
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2.6 Housing accessories

Fastening brackets for wall-mounting (Order no. 4'121'4889°0)

Wall

Front

Two fastening brackets may be screwed to the back of the module to
facilitate wall-mounting. Refer to the dimension drawing.

Cover panels

Width b =12.5 mm Order no. 4'107°4870'0
Width b = 34.4 mm Order no. 4'107°'4871'0

©
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Single processor module PCD6.M540 Issue 07.91 31

3. PCD6.M540
PCD7.R...

Single processor module
Memory module

3.1 Application

The single processor module isfor creating smaller PCD systemsin a
PCD6 rack. It is modelled on the PCD4's M 140 processor. Its
characteristics are therefore similar to the PCDA4's:

- uses the same memory modular as the PCD4, but with up to 256
Kbytes or 428 Kbytes for program, text and data blocks

- up to 1280 inputs/outputs

- 4 serial communications interfaces (2 x RS232, 1 x R$422/485,
1 x 20mA current loop)

- communicationsviathe LAN1, SSBUS and LAC networks,
but not viathe LAN2

- compatible instruction set, same as for PCD4.M 140 and PCD6.M2..
- constructed using SMT components
The single processor module is inserted next to the power supply module

inaPCD6.C100 or C110 rack unit, and isfastened with 4 screws. It
occupiestwo card dots.

PCD6.C1..

Bl 2|2 [

N M540

The ..C200 extension rack units
can be used with aPCD6.K100
bus extension cable to expand
the /O capacity to 5 rack units

space for 8 I/O modules

[ ]

@ with a maximum of 1280
| inputs/outputs.
[ ] <)o) (2]
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3.2 Architecture and layout

Architecture

The following block diagram shows the clear and simple layout of a
PCD6 with a single processor.

SUPPLY 110 EXTENDED /0
WD 0...255 UP TO 1279

(=)

CPU <P F T R cL
> Vol Vo

M540 — |z[x| [ ]
= NVol NVol NVo
Z| os
e F c

USER USER ELEMENTS
MEMORY
MEMORY MODULE PCD7.R..

SERIAL INTERFACE

P Program F Flag CL Real-time clock

TX  Text T Timer Vol Volatile

DB Datablocks C Counter NVol Non-Volatile
R Register
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Hardware
== @ pcpoems O
] CPU
D v.i cPy = . . g Egﬂ
LED display of operating state o Error
O Batt
Run
i[[ N UL Run/Halt and Clear switches { o Hat
132 Clear
T~ 68000 microprocessor
N -
- System program ‘HH H
g Connection to 1/0O bus E
— | F Jumpers to activate Run/Halt ‘
~ _:\\ Socket for memory module — 1=
onnoo L:J\il i’ ! ’—/ DIL switches for RS422/485 PGU 1
‘E :E line termination resistance ﬁ E]
= Two DUARTSs le| |o]
= ] Interface circuits for the 4 serial BEE
[ :E interfaces D U
O [1©] |©]
2 3
=== Q @
Serial interfaces - PGU: RS232c for connecting the

programming unit

- connector 1: RS422/485

- connector 2: RS232c
- connector 3: 20mA current loop
Connectors The 4 connectors on the front plate are 9-pin D-Type

connectors (female)
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3.3 Characteristic data of the processor module

uP 16-bit microprocessor 68000
Number of instructions as for processor module PCD6.M2..
No. of interfaceswhich are 4, interface No. 0 for PGU

independent of each other

Baud rates 38400, 19200, 9600, 4800, 2400,
(individually selectable for each 1200, 600, 300, 150, 110 bps
interface) (maximum transmission rate for

20mA current loop is 9600bps).

Execution time (processing speed)

Asthis processor module gives communication priority trestment, the
processing speed reduces according to the number of assigned interfaces
and the density of datatransferred via each interface.

An average reduction to approx. 80% is assumed (to 90% without an
active interface, or down to 40% if all four interfaces are assigned and
datais constantly transferred on all 4 interfaces).

Execution time:

- Bit processing eg. ANH I 0 = 6..10ps
- Word processing eg:. ADD RO
R 1 0= 35..60us
R 2
Number of addressable
inputs and outputs 1280 per system

Number of cyclic
organization blocks (COB) 16

Number of index registers (13 bits) 16 (one per COB)
Number of exception

organization blocks (XOB) 12 at present
(can beincreased to 32)

© SAIA-Burgess Electronics Ltd.



Single processor module PCD6.M540 Issue 04.92 3-5

Number of program blocks (PB) ¥ 300

Number of parameterizable

function blocks (FB) ¥ 1000

Number of sequential blocks (SB)

(for GRAFTEC) 32

Number of GRAFTEC steps 2000 steps and 2000 transitions
with up to 32 active paralel
branches

Number of texts or data blocs
(for text output via serial
Interfaces) 4000

Power consumption 800mA
(internal from 5V bus)

All user memories (programs, texts, flags, registers, counter and timer
registers, etc.) and the hardware date-time are resident on the memory
modulel PCD7.R...

1) PB and FB calls may be nested to 7 levels.

Thefirmware

The firmware (system program) islocated on 2 EPROMs of the type
27C512 (access time less than or equal to 200 ns). These two EPROMs
are numbered "1" and "2" and carry indications of the firmware version
number V....

PCD6.M5 V001/1 PCD6.M5 V001/2

Firmware is subject to upward compatible firmware changes.
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3.4 Operating states of the processor module

Every processor module can have the following operating states: START,
HALT, RUN, CONDITIONAL RUN, STOP and RESET.

These states are displayed by 4 LEDs on the front panel:

RUN
HALT
ERROR
BATT

State

START

RUN

COND. RUN

STOP

HALT

RESET

RUN or
COND. RUN

despite ERROR

Yellow LED
Red LED
Yellow LED
Red LED

LED

RUN on
HALT on
ERROR on

RUN on
HALT off
ERROR off

RUN flashin
HALT off
ERROR off

RUN off
HALT off
ERROR off

RUN off
HALT on
ERROR off

RUN on
HALT on
ERROR on

RUN on

or flashing
HALT off
ERROR on

BATT on

)
)

)

)

M eaning

Self-check for approx. 1 sec when
switched on, or after a"Restart"
(Lamp check)

Normal processing of the user
program after START, if no PG is
connected.

Conditional RUN. A breakpoint has
been set by the debugger (Run
Until...) which is not yet satisfied.

If the PCD is on and the PG connected
and running the debugger, then the
CPU has not yet been put into RUN,
or was stopped by the PG. Or a
breakpoint has been satisfied.

Serious error in user program, hardware
error or HALT instruction processed,
or no program loaded.

The supply voltage istoo low or there
iIsan EXTERNAL RESET.

A self-check interrupted during the
processing of a program and the
corresponding XOB is not
programmed.

The battery in the memory is no
longer working, or is not yet working
because the controller has been
powered off for along period.

(XOB 2iscalled)
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3.5 Run/Halt switch and Clear button

The ..M 540 processor module is fitted with a Run/Halt switch and a
Clear button. The front-panel LEDs indicate the processor's status.

RUN/HALT and RESET OUTPUT jumpers

Setting jumpers J1 and J2 influences the behaviour of the processor in

certain states:
11 D:Ij RUN/HALT Jumper positions
drawn to show
J2 LI RESET ouTPUT factory settings
DISABLE = ENABLE
Jumper Position Effect
J1 ENABLE RUN/HALT and CLEAR switches are
active
J1 DISABLE Run/Halt and Clear switches are
Inoperative
J2 ENABLE Inthe HALT state, all outputs are reset.
ThisHALT can be triggered by the Run/
Halt switch, aHALT instruction or an
XOB.
J2 DISABLE Inthe HALT state, outputs are unchanged
Caution: If jJumper J2 isin the ENABLE position during the

commissioning phase, and the PCD isrunin "Trace"
or "Run Until" mode, all outputs are turned off each time
the program stops. This can be very confusing.

Important:  If PCD6.W3.. series analogue modules are used, then
"Trace" mode must NOT be used while jJumper J2isin
the ENABLE position, otherwise invalid readings may
occur.
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HALT/CLEAR - ENABLE jumper

With jumper J1 (RUN/HALT) isin the ENABLE position, the
following functions result:

o If the RUN/HALT switch isinthe HALT position, the processor
module immediately goesinto the HALT state. This switch has higher
priority than the PG commands Run, Trace and Restart. Thered HALT
LED on the processor moduleisilluminated in the HALT state.

o If the RUN/HALT switch is switched from HALT to RUN, the
processor executes a cold start, i.e. the self-check is executed, all
volatile elements are set low and the cold start user routine (XOB 16)
IS executed.

« If the CLEAR button is pressed while the switch is being switched
from the HALT to the RUN position, all elements, with the except-
ion of theregisters, are set low or to zero (also al no-volatile flags
and counters). At al other times the CLEAR button has no effect.

The EXTERNAL RESET function

If a0V signal (Ground) is connected to screw terminal "R" (External
Reset) of the supply module, the processor immediately goesinto RESET
and all outputs are set low within a maximum of 2 ms, indepen-dently of
the "Reset Output - Enable" jumper. Removal of the OV signal givesa
cold start.

To prevent the processor starting itself up again, this should be donein
user software. (e.g. wait at the beginning of XOB 16 until an input is
switched on).

This"Hardware Reset" has effects on the voltage monitoring of the
power supply module, and worksin the same way as the "Reset”, if the
supply voltage istoo low.
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3.6 The 4 serial data interfaces

All interfaces are attached to a 9-pin D-type connector (female) on the
front panel. The connecting cable can be secured with 2 screws.

3.6.1 The PGU serial interface (RS 232c, channel 0)

During commissioning, the PGU connector is used with the program-
ming unit. Cables PCD8.K 100 or ..K110 should be used for connecting

the programming unit.

Thisinterface is of the type RS 232c. Pin assignment and data are as
follows:

Pin No.

X
RX
RTS
CTS
SGN
NC
DSR
+5V
PGD

P OO PMOUIONNW

Function

Transmit Data
Receive Data
Request To Send
Clear To Send
Signal Ground

Not Connected
PGU Connected
Supply +5V (P100)
Protective Ground

Use of the PGU interface as a data channel

The following facts should be noted:

During PCD4 power-up, the firmware automatically assigns the PGU
interface for connection to a programming unit at 9600 bps.

If any other peripheral deviceisto be connected, it should be reassigned
as channel 0, using the SASI instruction.

If aprogramming unit is plugged in during operation, the switchover to
PGU mode is done automatically.

To use the interface once again as a data channel, it must be reassigned
as channel 0 again using the SASI instruction.
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Connection examplefor channel 0 (PGU) as general purpose serial
interface

M 540
Pin No. Cable Peripheral
T™X 3 TX
A G
RTS 7 RTS Y
e T > o
SGN 5 SGN
PGD 1 © O PGD

O O

The connector type and pin numbering must be adapted for the peri-
pheral unit.

1) When communicating with terminals, it isimportant to check if some connections
are provided by jumpers (RTS-CTS), or must be set High or Low with the "SOCL"
instruction.

3.6.2 Interface No. 2: RS 232c (IBM Standard)

This interface also has the necessary control lines for connection to a
modem.

M 540
Pin No. Function
3 TX Transmit Data
2 RX Receive Data
4 DTR Data Terminal Ready
6 DSR Data Set Ready
7 RTS Request To Send
8 CTS Clear To Send
9 RI Ring Indicator
1 DCD Data Carrier Detect
5 GND Ground

Signal type Logical state  Required value Nominal value

Data signal 0 (space) +3V..+15V + 7V

1 (mark) -15V...- 3V -V
Control/ 0 (off) -15V...- 3V -V
Message signal 1 (on) +3V..+15V + 7V

Theidle state of datasignalsis"mark". Theidle state for control/message
signalsis*“off”.
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Connection examplefor RS 232
For serial interface No. 2:
M 540
Pin No. Cable Peripheral
o >
RX 2 RX
DSR 6 DSR Y
CTS 8 CcTs v
b1 e >
DCD 1 DCD
GND 5 © ® SGN

Adapt connector type and connections according to the peripheral.

1) For communication with seria terminals (VDUSs), check which connections should
be made. Set/clear the control signals using the SOCL instruction.

3.6.3 Interface No.3: 20mA Current Loop ~
Pin No. Function

4 TS Transmitter Source

2 TA Transmitter Anode .

3 TC Transmitter Cathode Transmitter

5 TG Transmitter Ground

9 RS Receiver Source

8 RA Receiver Anode .

7 RC Receiver Cathode Receiver

5 RG Receiver Ground
Signal type Required value Nominal value
Power for logicL (space) -20.0 mA... +2.0 mA 0O mA
Power for logicH (mark)  +12.0 mA..+24.0 mA +20.0 mA
Neutral Voltage TS, RS +11.1V... +149V  +130V
Short circuit power on
TS RS +18.0mA...+29.6 mA +23.2 mA

Theidle state for datasignalsis "mark".

By wiring to the cable connector, the user selects either an "active" or

"passive" circuit.

*) Maximum transmission rate for 20 mA current

loop is 9600 bps.
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Connection examplesfor 20 mA current loop
a) PCD6 active

PCD6.M540 Cable Peripheral unit
(active) (passive)
Pin No.
,,,,,,, - -
—(OD*os — |
O |
Transmitter < K 2 \
3 ? i,R .
| \5 C‘) “Receiver
|
o g 5 )
* Ss <“> &~ Transmitter
Receiver ~ |
| / ‘ \
1 5 “
,,,,,,, \ ‘
|
b) PCD6 passive
PCD6.M540 Cable Peripheral
(passive) (active)
Pin No.
''''''' 7 M 5.
|_GD10 4 o Receiver
I I +
| — (O
Transmitter :K Cl) 2 I RN
o 3 o |
| |
I > 5 o
@+ 9 o
58 5 O
Receiver :* I | '
o7 o |
. . \A
O 5 @] A
! | Transmitter
_______ i |
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c) PCD6 transmitter and peripheral transmitter active

PCD6.M540 Cable Peripheral
Pin No.
,,,,,, ,ﬂ ) Or,f,f,f,
]Z \ \
. . o2 o)
Transmitter < K [ [
. O O
(active) | 3 | ¥, Receiver
| o5 o
+ ! 9 (‘)
| | +
o 8 O ]
Receiver :* (\) ; C\) ‘
\ \ A
f————05 <‘3 an
“ ‘ Transmitter
’’’’’’’ - | (active)

3.6.4 Serial interface No.1 as RS 422

Depending on the "SASI" instruction assignment, the interface
can work as either RS 422 or RS 485.

Pin No. Function

3 TX Transmit Data

4 ITX Transmit Data

2 RX Receive Data

1 /IRX Receive Data

7 RTS Request To Send

9 IRTS Request To Send

8 CTS Clear To Send

6 ICTS Clear To Send

5 PGN Protective Ground
Signal type Logical state  Polarity
Data signal 0 (space) TX positiveto /TX

1 (mark) /TX positiveto TX

Control/Message 0 (off) IRTS positiveto RTS
signal 1 (on) RTS positiveto /RTS
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Signalling sequence/TX to TX
Not.drlven > Mark > Space :
activeaMark . (e.g. start bit) !

5V
ITX

2,5V— — — — 1 -
T X

oV

VOH = 2V min (withload) ... 5V max (without load)
VOL = OV min ... 0.5V max

Terminal examplefor RS 422

PCD6.M540 Cable Peripheral
T™X 3 X

ITX 4 ITX
RX 2 RX

IRX 1 IRX
RTS 7 RTS
IRTS 9 IRTS
CTS 8 CTS
ICTS 6 ICTS
PGN 5 © O PGN

Adapt connector type and connections according to the peripheral .
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3.6.5 Serial interface no. 1 as RS 485

Serial interface no. 1 can be assigned as RS 485 by using the SASI
instruction as follows:

- MODE: MC4 or
- MODE: SS1, SM1, SS0, SMO (S-BUS)

Details on these operating modes can be found in the "Reference Guide"
and the "Communications Manual".

The following pins only are used for RS 485:

Pin No. Function Meaning
3 RX-TX Data
4 IRX-ITX /Data
5 PGN Protective Ground

Signal levels are the same asfor RS 422.

Example of R$485 connection (point-point)

PCD6.M540 Cable Peripheral
Pin No.

RX-TX 3 O RX-TX

IRX-ITX 4 © O [RX-ITX

PGN 5 0o00——"—"1"——— —© PGN

A point-point connection al so requires pull-up and pull-downresistorsto be
connected to the line. If the lines are long, termination resistors are aso
needed. Thisis done using the 5-way DIL switches, asfollows:

DIL switcheson the single processor module PCD6.M 540

___— Open
N Closed

\— 330 Ohm pull-up resistance

330 Ohm pull-down resistance

330 Ohm line termination resistance (high)
220 Ohm line termination resistance (medium)
150 Ohm line termination resistance (low)

The factory setting for al switchesis OPEN.
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Setting the pull-up, pull-down and line termination resistors
for RS 485
To suppress interference and avoid reflections, every processor
module contains damping resistors, which should be connected in
accordance with the following diagram. Branch cables should not
exceed 0.5 m.
Resistances are set with the 5-way DIL switches, as shown in the
diagram below.
First station Middle stations End station
| PCD6.M540 | "pcps. | [pcpa. | | PCD6.M540
| (Nr1) | Im220 | |cio | | (Nr.1)!
| Eox | | (NLO) | | ———— & x |
EA-EN | ] | =
| | | | | |
4 3 ! 12 10
| ' 2] N R -8 L4 _{3}1 |
Pull up ! i i ! Pull up
330 Ohm | i i | 330 Ohm
| |
| | IRX-ITX | |
I - —— —— | !
Termination ! i RS 485 i ! Termination
resistor | | RX-TX (S-Bus) | | resistor
o ]
| |
Puldown | - Cable length max 1200m - | pul down
330 Ohm ! i max 32 stations i ! 330 Ohm
L= [
First station Middle station End station
OPEN OPEN OPEN
WEEEE| - 00m MEEEE -1 200 "lul=1""
1 2 3 4 5 | (low150Ohm) 12345 12345
OPEN OPEN
MER | =240..20m " l=l"1"
12345 (medium 220 Ohm) 123 45
OPEN OPEN
B B | - c00..1200m wul"["1"
123 45| (M9 m 12345

The factory setting for all switchesis OPEN.

Switching on the DIL switches selects the above resistances and
includes them in the network. The details given on cable length
are for guidance only. In an actual installation, the line
termination resistances would be set accordingly.
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Connecting and routing an RS 485 line

Interface
No.1 (RS485)

== Grounding bar or continous earth line

When preparing the bus cable, make sure that the data lines are not mixed
up - dwaystie"RX - TX" to"RX - TX" and "/RX - /TX" to

"IRX - [TX". In addition verify that the bus cable also remains per-
manently connected if one or two connectors are unplugged.

Use male, 9-pole D-Sub connectors with fastening screws for bus cable
connection. Use a screened twisted pair of min. 0.5 mm?for the cable.

The bus cable shielding should be fully connected at both endsto the
grounding bar or continous earth line. This reduces the potential
difference between stations to a minimum.

In addition, it is recommanded that the buscable should not be laid
directly beside motor cables with heavy interference, unless they have
also been shielded.

© SAIA-Burgess Electronics Ltd.
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3.7 PCD7.R.. memory modules

The memory module has a central function within the system. It
contains the user programs, texts and data blocs, with their memory
map, all flags, registers, timers, counters and the hardware clock. The
memory module is inserted in the recess provided in the front panel
processor module.

Sl
2 } ik

The memory module is provided with
a security clip to prevent it from
falling out during transportation and
heavy vibrations. To remove the
module, a screwdriver No.1 or 2 is
needed. The screwdriver must be
inserted and the memory module
simultaneously removed.

© SAIA-Burgess Electronics Ltd.
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3.7.1 Specifications

User memory

Flags

Registers

Data formats

Timers/Counters

Data formats

Timebase for
timers

For program, text and data blocs
PCD7.R..: max. 256K bytes
PCD7.R310: max. 428K bytes

8192 x 1 bit flags
The division of non-volatile and volatile flags is
done by the DEFVM instruction.

4096 x 32 bit registers
All registers are always non-volatile

The standard format is decimal.
Range: -2147483648 ... +2147483647
-231 L2
These alternative formats are supported:
Binary: 31 bits with +/- sign
Hexadecimal: O ... FFFFFFFF
BCD: 0 ... 1999999999
Floating Point:
9.223371*1¢° ... 5.421011*16°

-9.223371*18%.. -2.710506*1G°

1600 x 31 bits

The division between timers and counters is
done by the DEFTC instruction. No more than
450 timers should be defined.

All counters are non-volatile.
All timers are volatile.

As for registers, but positive values only and
without floating point.

1/100s ... 10s. The timebase is defined with the
DEFTB instruction.

© SAIA-Burgess Electronics Ltd.
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Hardware clock Week, day of week, year, month, date,
day, hour, minute, second

Precision Better than 15s/month at Ta = 15 ... 30°C
Battery power reserve 2 months (see next chapter)
Power consumption all memory modules 140 mA each

(5V bus)

3.7.2 The battery

The rechargeable NiCd battery prevents loss of data when the controller
is switched off (user program and text on RAM, registers, counters and
non-volatile flags, history log) and also powers the hardware clock.

The "Batt" LED on the front panel of the processor module shows the
battery state (PCD6 powered on):

LED Batt
LED Batt

off : Battery ok.
on (red) : Battery low

The battery is located on the memory module. The battery change due
date is written on a label on the memory module's handle. To change
the battery, pull out the memory module, and undo the two screws
which connect the module's handle to the printed circuit board. Before
replacing the battery, the date in memory (registers, counters, flags etc.)
can be saved using the programming tools, then restored after the new
battery has been inserted and has been in use for short time.

Data: - Fully charged battery power reserve in
unpowered memory module 2 months
- Battery charge-up time 15 hours
- Life expectancy 5years
- Nominal voltage 24V
Item number 4 507 1360 0
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3.7.3 PCD7.R.. with 256K bytes of user memory

Layout
| WP EIM/TN
Jl E512
Jumper g o
, To
Sockets for .
user memory [ 2
I
E4 ;
DN 1
Removable battery

Haerdware clock

\

Type summary

Three different modules are available:

- PCD7.R110 for EPROM with hardware clock

- PCD7.R210 fitted with 64K bytes RAM * with hardware clock
- PCD7.R220 fitted with 256K bytes RAM * with hardware clock

The following can be used as EPROM:

° Type 27C256-15, Item number 4'502'5327'0
fitted with 2 EPROMSs resulting in 64K bytes user memory
(insert EPROMSs aligned to the right)

° Type 27C512-15, Item number 4'502'3958 '0
fitted with 2 EPROMSs resulting in 128K bytes user memory
(insert EPROMSs aligned to the right)

° Type 27C1001-10, Item number 4'502'7126 '0
fitted with 2 EPROMSs resulting in 256K bytes user memory

NOTE: A 256K byte user memory can store the following data:

- 64K of program lines at 32 bits each, or
- 64K of data at 32 bits each in data blocks, or
- 256K of text characters at 8 bits each

Up to the max. capacity of 256K bytes, on the same memory, any
combination of program, text and datablocks is possible.

*) SAIA will not accept any claims about loss of data unless the original RAM memory
equipped by SAIA is used.

© SAIA-Burgess Electronics Ltd.
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Setting the jumpers

M

ELIM/ N
wp Ji E512
J3 E256
2 J4 RAM

> 2

Insertion of jumpers allows the following memory chips to be fitted:

Memory Jumper position Resultant memory
(large jumper block) size in
PCD6.M540
J3: 2 x27C256-20 EPROM'S 64 K bytes
EPROM J1: 2 x27C512-20 EPROM's 128 K bytes
J1: 2 x27C1001-15 EPROM's 256 K bytes
RAM J4: 2 x 256 K bit RAM 64 K bytes
(factory J4: 2 x 1M bit RAM 256 K bytes
fitted)

1) In the models for EPROM (type ..R110) the factory setting for the jumper is

position J3

Thesingle jumper J2is for write protection when RAM memory is

used.

Position WP : Write Protected

The factory setting is "not write protected”.
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... memory modules

3.7.4 PCD7.R3.. with user memory up to 428 KBytes
Jumper "WP" for write
protection — D%\
Plug-in battery 2 1 o] 1
) P
Socket for plug-in ;l
user memory 1.7
]
Real-time clock -
Jumper "Batt"
Jumper for memory choice —| 1 le I
RAM/EPROM
1
Buffer capacitor
Type summary
- PCD7.R310 without user program, with hardware clock (RTC)
Division of memory
+ 172 kByte o
Extended memory DB = accessilble by
TX and DB < fixed these instructions
4000 .. 7999 X o e SASI / STXT
PUT /GET/ TFR
256 kByte *
DB =
X o
TX and DB w luggable accessilble by
0..3999 S} plugg full instruction set
= on 2 sockets
= &
Prog. address 0 A 4
Equipment and jumper positions
Memory | Type Order number | Jumper positions Results in
PCD memory
EPROM | 27C512-10 450239580 |EPROM :2x512KBit |128 KByte
27C1001-10 ™ |4502 71260 2 x 1 MBit 256 KByte
RAM 62256LP-10 450254140 |[RAM: 2x256 KBit |64 KByte
TC551001BPL-10 |4 502 7013 0 2 x 1 MBit 256 KByte

*) additional 172 KByte RAM for TX and DB

**)  Fujitsu MBM 27C1001-10
Nippon Electric UPC1001D
Toshiba TC571000D-10

-10

26/735 E3 (ps-32-E.00C)
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By the enlargement if fixed RAM memory, the capacity of the R3 mod-
ule can be increased to 428 KBytes. For example, it is possible to insert 2
EPROMs in the 2 sockets producing a total of 256 KBytes for fixed pro-
grams, texts and data blocks. Read/write data blocks and texts are stored
in the additional 172 KBytes of RAM. In this way, the 172 KBytes can
be used to store approx. 40 K of 32-bit registers, transferable as required
to CPU registers R 0... R 4095 with the PUT, GET and TFR instructions.

Note :

- 1 element of 1 data block in address range 0... 3999 uses 8 bytes
- 1 element of 1 data block in address range 4000... 7999 uses 4 bytes

The small jumper ""+5V/BATT" can be used to disconnect the real-time
clock from the battery. This results in longer data protection. However, in
this operating mode the clock will only run when the PCD is powered up :

- Jumper at "BATT" setting : clock runs from battery
(running always)

- Jumper at "+5V" setting : clock disconnected from battery

“) Factory setting of jumper

With RAM, the small ""WP** jumper can be used to protect memory
from being overwritten :

- Jumper "WP" in position "WP": write protected
Standard factory setting : not write protected.

If the memory is fitted with EPROMS, the "WP" jumper is not significant.

Changing the battery

There are 2 different ways of replacing the battery without loss of data,
depending on circumstances :

a)  Changing the battery while the PCD4 is running (live) :
To lift off the plastic handle only (not the board), a screw is re-
moved from the side. Lift off the handle and take out battery from
the side of the socket. Insert new battery and screw down handle.

b)  Changing the battery when memory module has been taken out :
Remove plastic handle in the same way and change the battery. A
buffer capacitor protects data for at least 30 sec. when the battery
is exchanged.

Page 3-24
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PCD7.R... memory modules

Mechanics

The memory module PCD7.R3 is longer compared to the previous types
by 3 mm, what would hardly be disturbing in the case of the
PCD6.M540, since the two finger guard rails of the rack in any case fur-

ther protrude. (With a PCD4 these 3 mm are to be taken into account for
installation in a enclosure).

Compatibility

The PCD7.R3 modules' expanded memory capacity can be utilized by all
firmware and Programming Utilities versions starting from the following :

- PCD6.M540 (HW version "C"):  Firmware V002

- PCD Programming Utilities : Software V1.7

The new PCD7.R3 memory modules can also be used with older CPUS.
However, memory expansion above 256K Bytes cannot be utilized in this

case.

Almost all older user programs will run with the PCD7.R3.
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Notes :
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4. Processor modules PCD6.M100 and M2x0

ThePCD6.M100 is the processor module for fast bit and word proc-
essing. The instruction set allows bit and word processing, whole-
number and floating-point arithmetics as well as PID-control. Other
features include self-diagnosis and programmable diagnosis with the aid
of up to 32 system interrupts (XOB).

ThePCD6.M2x0 is the processor module which performs communica-

tion tasks. An effizient instruction set allows using four types of inter-

faces RS 232c, RS 422/RS 485 or 20 mA current loop. They can operate
independently of each other at a transmission speed of up to 19200 bauds.

This processor module contains the entire instruction set of the processor
module PCD6.M100 in addition to the communication instruction set.
Consequently, user programs can also be processed involving bit and
word processing, whole-number and floating-point arithmetics as well as
PID-control. This processor module is totally independent, i.e. communi-
cation tasks as well as control and monitoring tasks can be performed si-
multaneously. If more than four interfaces are required, up to seven
PCD6.M2x0 can be employed in a multiprocessor system.

In addition, it features self-diagnosis and programmable diagnosis using
up to 32 system interrupts (XOB).

Communication interfaces

The wide range of communication processor modules includes various
interfaces and combinations of interfaces which allow solving the com-
mon communication problems. The following versions are available :

PCD6.M210 4 x RS 232c up to 19200 bauds
PCD6.M220 1 x RS 422/485 up to 19200 bauds chann@! 0

1 xRS 422 up to 19200 bauds channel 1

2 X RS 232c up to 19200 bauds channels 2 & 3
PCD6.M230 2x20mACL  up to 9600 bauds channels 0 & 1

2 X RS 232c up to 19200 bauds channels 2 & 3

PCD6.M250 4x20mACL  up to 9600 bauds
PCD6.M260 4 x RS 422/485 up to 38400 bauds for S-Bus

2 Special version up to 19200 bauds for 20 mA current loop can be

delivered on demand

2) S-Bus up to 38400 bauds (dependent of the firmware version)

) These processors modules are not any more available, they have
been replaced by the processor module PCD6.M300 (see chapter 5)
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PCD6

4.1 Front panel and structure of the PCD6.M100

b PCD8.M1..

O RUN
O ERROR

O Batt

qi

H

Firmware

V..2)

V1. 1)

CPU-Number

CPU number : DIL-switch
for CPU number

Firmware : 2 EPROMSs with
system program

V... = number of
firmware version

MP : microprocessor 68000

P8 : connector for con-
necting programmimg
unit

J1: jumper (not for user)

Battery : buffered battery
(NiCd for history file)
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PCD6 Processor modules PCD6.M100 and M2x0

4.2 Front panel and structure of the PCD6.M2x0

A o CPU number : DIL-switch

for CPU number

Firmware : 2 EPROMSs with
system program

V..2)

Firmware

. nn
O [I=]
'o 9
c
4

V1. 1) umber

— 9 O

R12 R11
_D_

4

&

V... = number of
firmware version

1)

k\ R13 i
1| I\ Communication Interface connectors 0... 3 :

Al | Circuit D-Sub connector,
female, 25-pole

B pP : microprocessor 68000

\ -
T ( wP ) O P8 : connector for con-
necting programmimg
unit

J1
i (T J1: jumper (not for user)

D J2 : see text below

Battery : buffered battery
M (NiCd for history file)

i Communication circuit : ad-
ditional pc-board with
interface driver

Type PCD6.M220 ¥ Jumper J2 was intended to change communicatiannel 0 from
RS 422 to RS 485. However, J2 is ineffectual, as the type of interface
for channel O is determined by the software with the SASI assign-
ment. RS 485 is set for channel 0 with the following assignment :

- Mode MC4 (individual character)
- Mode SS1 or SM1 (S-Bus)

Type PCD6.M220 ¥ The terminating resistor (R13 = 180 and the two pull-up/pull-down
resistors (R11 = R12 = 33D) are soldered here as of version A (ex-
works: Spring 1992). These resistors are only to be left on the initial
and terminating stations of an RS 485 bus. All three resistors are to be
removed with cutting pliers on all intermediate stations (see chap 4.9.4)

Type PCD6.M260 ®  With the jumpers at CHO... CH3 it is possible to switch the line ter-
mination resistors and pull-up/pull-down resistors into the closed po-
sition or the open position. Termination takes place only at the first or
last station on an RS 485 bus. For all intermediate stations, and in RS
422 operation, the jumpers should be left in the open position. If one
of the 4-pole jumpers in the array of connectors is inserted nearer to
the printed circuit board, the position is closed. Otherwise, the posi-
tion is selected as opdractory setting is open

For more informations, consult the manual "Installation components for RS 485 networks"
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PCD6

4.3 Characteristic data of the processor M100 and M2x0

PCD6.M100 uP 16-bit microprocessor 68000
Number of instructions more than 100, with four different
addressing modes
Execution time :
Bit processing eg.:ANH | O =54 S
Word processing e.g.:AADD R 0 ;
(32 bits) R1, =31p S
R 2,
PCD6.M2x0 uP 16-bit microprocessor 68000

Number of instructions

like processor module PCD6.M100

+ additional instructions for communication

Number of interfaces 4
which are independent (assign only as many interfaces as actually
of each other required for the following reasons)

Baud rates
(individually selectable
for each interface)

38400, 19200, 9600,
4800, 2400, 1200, 600,
300, 15010 bauds

Execution time (processing speed)

As this processor module gives communication processes priority treat-
ment, the processing speed of the bit and word commands is reduced in
comparison with the processor module PCD6.M100 depending on the
number of assigned interfaces and on the density of data transferred via
each interface.

An average reduction to approx. 80% is assumed (to 90% without an ac-
tive interface; down to 40%, if all four interfaces are assigned and data is
permanently transferred on all 4 interfaces).

Execution time :

Bit processing eg.:ANH | 0 =6...10u s

Word processing e.g.:ADD R 0 ;

(32 bits) R1,] =35.60p S
R 2|
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4.4 Common data of the processor M100 and M2x0

pP 16-bit microprocessor 68000

Number of addressable
inputs and outputs 8192 per system

Number of cyclic
organization blocks (COB) 16

Number of index registers (13 bits) 17 (one per COB + 1 for all XOB)

Number of exception
organization blocks (XOB) up to 32

Number of program blocks (PB) 300

Number of parameterizable

function blocks (FBY 1000

Number of sequential blocks (SB) 32

(for GRAFTEC)

Number of GRAFTEC steps 2000 steps and 2000 transitions

Number of texts resp. data blocks 4000 + 4000 (per processor)
(for text output via serial interfaces
and for the SAIA LAN2)

Power consumption M100 : 600 mA
(internal from 5 V-bus) M2x0 : 830 mA

All user memories (programs, texts, data blocks, flags, registers, counter
and timer registers, etc.) and the hardware date-time are resident on the
public memory module PCD6.R1../R2.. For detailed information refer to
the documentation of the public memory module.

2 PB and FB may be nested down ihrough 7 levels separately or

mixed as desired.
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4.5 CPU numbering

The CPU number (= processor module address) is used to distinguish the
processor modules in a multiprocessor system. The selected CPU number
determines the priority of access to the bus. A decrease in priority results
in an increase in execution time. Number 0 has the highest and number 6
the lowest prioritiy, i.e. CPU 0 operates at virtually unreduced speed.

The execution time is hardly increased with 4 and less processor modules
in the same system.

A few rules for numbering CPUs :

Only the numbers 0 to 6 are admissible.
At least one CPU must be assigned the number 0.
A number must not be assigned to more than one CPU.

CPUs for fast control tasks are assigned the numbers 0 to 3, which
results in short and constant response times.

CPUs for slow functions such as mathematic operations, data acquisi-
tion, logging, control, communication, etc. are assigned the higher
numbers 4 to 6.

The SAIA” LAN2 processor module PCD6.T1.. always uses CPU
number 6.

DIL-switches CPU numbers
0
1
2
3
B EEbBFEbE] 5
PARERTER 6
EMH
"pressed

Page 4-6
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PCD6 Processor modules PCD6.M100 and M2x0

4.6 Operating states of the processor modules

The processor module operates in the following states :
START, HALT, RUN, CONDITIONAL RUN and STOP.

These states are displayed by LEDs on the front panel of each processor
module PCD6.M100 and M2x0 :

RUN Yellow LED
ERROR Yellow LED
BATT Red/Green LED (only PCD6.M100)
State LED Meaning
START RUN on i Self-diagnosis takes approx. 1 sec
ERRORon | on starting or restarting (lamp test).
RUN RUN on I Normal execution of the user program
ERROR off | after START if no PGU is connected.
COND.RUN RUN blinks |  Conditional RUN mode. A condition
ERROR off | was setin the debugger (RUN until...),
which has not been fulfilled yet.
STOP RUN off | If PCD is switched on, the PGU is
ERROR off | connected and run in the debugger :
- CPU has not been started,
- CPU was stopped by PGU,
- the condition is fulfilled after a
CONDITIONAL RUN.
HALT RUN off i Fatal error in the user program,
ERRORon | hardware error or HALT instruction
executed.
RUN or RUN on | Self-diagnosis was activated during
COND.RUN or blinks | program execution. The corresponding
ERROR ERRORon | XOB, however, was not programmed.
(only M100) BATT on | see chapter 4.8 "Battery"

On the one hand, the public memory module PCD6.R110 or..R210 can
influence the operating states of the processor modules and, on the other
hand, react in response to certain operating states (e.g. resetting of all
outputs in case of errors). For detailed information refer to the documen-
tation of the public memory modules.
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4.7 Firmware

PCD6

The firmware (system program) is resident in 2 EPROMs of the type
27C512 (access tine200 ns). These two EPROMs are numbered "I"
and "2" and labelled with the firmware version V... e.g. :

PCD6.MI.. V009/1

or

PCD6.MI.. V009/2

PCD6.M2.. V009/1

PCD6.M2.. V009/2

The firmware is subject to change (upwards-compatibility is ensured).

M

When using more than one processor in the
same rack system take care that all the firm-
waremust havethe same version number.

Remarks :  Since beginning of 1998, the PCD6.M300 is the new
standard processor module for the PCD6 series.
A compatibility table for firmware mix between
PCD6.M1/M2 and PCD6.M3 is located in the next
chapter "PCD6.M300" in the section 5.5 "Firmware".
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4.8 Battery

The rechargeable NiCd battery is only used to save "historical" data (in-
formation about irregularities in the CPU : error flag, battery failure,
hardware error, etc...).

LED Batt
LED Batt

Green  Battery in order , PCD6.M100
Red Battery not in order or not |} only
provided (XOB 2 is called) |

User program and texts on RAM, non-volatile flags, counter, timer and
register values are not saved by this battery, but stored in the public
memory module.

Information about battery replacement is given on the inside of the

front panel.

Data : Data protection when module
is not supplied with power and
battery completely charged 2 months
Turn-on time for complete
charging of battery 15h
Life expectancy 5 years
Nominal voltage 24V

Order number : (for replacement) 4507 13600
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4.9 Pin assighment and data of the communication
interfaces (25-pole, D-Sub connector, female)

4.9.1 20 mA interface (current loop)
PCD6 Pinno. Meaning
}————(D-l-—b 12 TS Transmitter Source 7

! 11 TA Transmitter Anode
> Transmitter
9 TC Transmitter Cathode

}—————-——C') 10 TG Transmitter Ground
+ ! ,
}—@———O 24 RS Receiver Source

. 25 RA Receiver Anode
- i > Receiver
23 RC Receiver Cathode

} O 22 RG Receiver Ground
l O 4 PGN Protective Ground

Signal type Scheduled value Rated value
Logic L current (space) —-20 mA...+2 mA 0 mA
Logic H current (mark) +12 mA...+24 mA  +20 mA

Floating voltage at TS, RS +11.1V..+14V +13V
Short-circuit current at TS, RS +18 mA...+29.6 mA +23.2 mA

The idle condition of the data signals is "mark”.

The user selects the circuit type "active” or "passive” with the jumpers on
the D-Sub connector.

Example a) PCD6 active

PCD6 Cable Peripheral unit
(active) (passive)
+ ! !
Y12 Q
%

Yoo Q .
: § #Z — Transmitter
II \?fw {:')
—ot—o0 o
; ; >D~ Receiver
% O %
= P
= 0
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Example b) PCD6 passive

PCD6 Cable Peripheralnit
(passive) (active)
+ H t
z: : 12 O T
San —K—o
Transmitter—D< Receiver
:' 9 v/ {
E D 1o D
+ /
o D 24 D
_ O Oa O .
Recelver-—-SF Transmitter
J 23 J E—Q

| O o

Example c) Transmitter of PCD6 and peripheral unit active

PCD6 Cable Peripherahit
+ ! ¥
o O O
Transmittet l K
(active N PN
O ar 9
ﬁz —+ Receiver
% g D
+
o —0 ,, D
) O — O
Recelver—%z Transmittefactive
B J
| O o
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49.2 RS 232c interface

The assignment of the female 25-pole D-Sub connector corresponds to
that of a DTE (= data terminal equipment).

Pin-no. Meaning
J 2 ™ Transmit Data Transmitted data
19 3 RX  Receive Data Received data
J 20 DTR  DataTerminal Ready Terminal ready
AN 6 DSR  DataSet Ready Readiness of operation
D) 4 RTS  RequestTo Send Switch on transmitter
D) 5 CTS  ClearToSend Ready to send
N
J
I~ . .
IS 8 DCD  Data Carrier Detect Received signal level
N .
0 7 SGN  Signal Ground Signal ground
9, 1 PGN  Protective Ground Protective ground

Although the undefined signal is available on the supplementary pc-
board, it has no function and it is not wired on the female connector.

Signal type Logic state  Scheduled value Rated value

Data signal 0 (space) +3V..+15V +7V
1 (mark) -15V...-3 -7V

Control/ 0 (off) -15V..-3V -7V

message signal 1 (on) +3V..+15V +7V

The idle condition of the data signals is "mark” and "off” for the control
and message signals.
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Example of connection with all lines wired (standard cable RS 232)

PCD6 Cable Peripherahit
™ 2 3 : 2 X
Rx 3 C( ) 3  RX
DTR 20 ( ) 20 DTR1)
psR 6 ) 6 DSRi)
RIS 4 C( ) 4 RTS8
cts 5 ( ) 5 CTS1)
C D

ocdb 8 C ) 8 DCD
saN 7 O () 7 SGN
PGN 1 Cf Q 1 PGN

Example of connection for simple applications, e.g. mode MCO
(mode C without control lines)

™@ 2 TX 1)
RX. 3 RX 1)
SGN 7 SGN

1) When communicating with terminals, check if certain connections
must be provided with jumpers or set to "H” or "L” with the command
"SOCL".
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Processor modules PCD6.M100 and M2x0 PCD6

4.9.3 RS 422 interface

Assignment of the female 25-pole D-Sub connector

Pin no. Meaning
o~
O 2 ™
Transmit Data Transmitted data
() ] X
™\
v 4 RX
Recelve Data Received data
/J\ 1 /RX.
L\
U 3 RTS
Request To Send Switch on transmitter
:/ 10 TS
O 5 CTs
Clear To Send Ready to send
o< 12 eTs
O 13 SGN  Signal Ground Signal ground
N .
O 1 PGN  Protective Ground Protective ground

Signal type Logic state  Polarity

Data signal 0 (space) TX positive to /TX
1 (mark) ITX positive to TX

Control/ 0 (off) IRTS positive to RTS
message signal 1 (on) RTS positive to /RTS

Signalling sequence /TX to TX

Not driven .. Mark _. . Space _.
— P i I
activezMark I : ' (e.g. start bit) !

5V

oV

VOH =2V min. (with load) ... 5 V max. (without load)
VOL =0V min. ... 0.5V max.

Page 4-14
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PCD6 Processor modules PCD6.M100 and M2x0

Example of connection for a peripheral unit (RS 422)

PCD6.M229 Cable Periphenanit
™ 2 ™
e m
R 4 RX
R 1 X
as 3 ( D) RTS
ms 10 C D) RS
s 5 D) cTs
ers 12 D) rcTs
ssn 13 O D SGN
PGN 1 Q O PGN

Type of connector and pin assignment must be accommodate to the
peripheral unit.
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4-16 Issue 06.92 Communications processormodule PCD6.M2..

4.9.4 RS 485 bus interface for module ..M220, channel 0,
or ..M260, channel 0 to 3

The following assignement will define the interface as RS485 using the
SASI instruction (only interface 0 on ..M220)

- MODE: MC4 or
- MODE: SS1, SM1 (S-Bus)

Details see "Reference Guide" or S-Bus manual.

The following pins only are used for RS485:

The signal levelsare VOH=3..4.2V
VOL=0.8...15V

Connection and placement of bus lines

Cable: Stranded cable of min. 0,5 fi2-core, twisted and
shielded. Segment length for 32 stations is max. 1200m.

first station intermediate stations last station
iiiiiiii — f————— — — ———
| +5V ‘ | | \ +5V |
| | | |
| |
! ‘ ‘ ! ! !
! ‘ ‘ b ! !
| R11 330Q | | \ | Rl 330Q |
| 9 | RX-MX Lo } | |
| | ! - !
| | | |
| RI3 || 150Q } } ) | RI3 || 150Q |
| 2 | | 2 | | |
| s | | | 3300 |
| R12 | | [ | R12 [
! ‘ ‘ Y | \ !
| | | |
L J ‘ ,,,,,,, ] L 2

J— .

earth bar or continuous earth line

1) Resistors R11, R12 and R13 should be removed from all intermediate stations
(see also chapter 4.2).
See also the manual "Installation components for RS485 networks".
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PCD6 Processor module PCD6.M300

5. Processor module PCD6.M300

PCD6.M300 is the new standard processor module for the PCD6 series.
Compared with the earlier M100 and M2x0 CPUs, the M300 differs in
the following main points :

* Direct programming interface for S-Bus protocol, without the
PCD8.P800 interface processor.

* 4 serial ports, user-configured by inserting interface modules
¢ Connection to PROFIBUS FMS or DP

* 9-pole, D-type connectors for all interfaces

* 2 interrupt inputs

* Processing speed 3 times faster

* EEPROM for storage of some settings

The PCD6.M300 processor module will run with the earlier M100 and
M2x0 CPUs in the same rack. However, to do this the M100 and M2x0
CPUs must be provided with special firmware.

In addition to its powerful communications capabilities, the instruction
set allows bit and word processing, integer and floating point calculation,
plus PID control. The processor module is completely autonomous, i.e.
communications tasks can be managed simultaneously with control and
monitoring tasks. If more than 4 interfaces are required, it is possible to
integrate up to six PCD6.M300 in one multiprocessor system.

Other features include self-diagnosis and programmable error handling
with the help of up to 32 system interrupts (XOB).

Restrictions :

¢ Maximum 6 CPUs can be used per rack system (numbering between 0
and 6 is retained).

¢ |nstructions DEFTR and SYSCMP cannot be used.

Remarks :

* The "Reset Outputs” mechanism on download only works if a new M3
CPU is used as CPU 0.

* The new PID algorithm is used by default. It is possible to select bet-
ween the old and the new with SYSWR.

* The PCD8.P100 service unit cannot be used (S-Bus protocol is used
for the PGU port)

* When interrupt inputs are in use serial port no. 2 cannot be used.
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Processor module PCD6.M300

5.1 Front panel and structure

PCD6

! PCD6.M3

CPU No.

O Run
O Halt
O Error

PGU

Interrupt

e e
2/ System

mmunication
Extension

P
3/ Cor

®

= |
— DIL switches for
= (@™ = CPU number
q -
" PORT 0 1 dz —
— 2=
- O S 233 = — Jumper for
23 — .
PCD7.Fxx 2 dm g%% — memory size
£53 —
| PORT1 —_—
L m | —
O @D 523 == Jumper for
22 == memory selection
PCD7.Fxx g pr—
] PORT2 D I:I —— Super-cap
- 4 RAM memory
PCD7.Fxx .
— L1 chips
PORT 3A = -
O 8 Connector for ispLSI
7 = T .
] PCD7.Fxx § 8 programmlng
\_N (not for user)
1 3
I o PR PORT 3B 68349 microproces-
—1  sor
1

Jumper for port 3A or 3B

(covered by
PCD7.F700)

Interface module for port 3,

selectable as PROFIBUS (port 3B)
or standard (port 3A)

The front panel contains :

* strip label for CPU number

3 LEDs

PGU port no. 4

"RUN"
"HALT"
"ERROR"

Port numbers 0, 1, 2 and 3

yellow
red

red

All ports are on screw-fastened, 9-pole, D type, female connectors.
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Processor module PCD6.M300

5.2 Characteristic data

Microprocessor Motorola 68349 FT-25

Number of instructions more than 100, with four different
addressing methods

Execution time : Bit processing 2.5 Y
Word processing 10 .. 265 ¥

Number of addressable
inputs and outputs 8192 per system

Number of cyclic
organization blocks (COB) 16

Number of index registers (13 bit) 17 (1 each per COB
+ 1 for all XOB)

Number of exception
organization blocks (XOB) max. 32

Number of program blocks (PB) 300

Number of parameter setting

function blocks (FB)? 1000

Number of sequential blocks (SB)

(for GRAFTEC) 32

Number of GRAFTEC steps 2000 steps and 2000 transitions

Number of text and data blocks (DB) 4000 + 4000 (per processor)

5 V current consumption approx. 600 mA,
(from PCDG6 bus) without interface modules

All user memory (programs, text, data blocks, flags, registers, counters,
timers, etc.) and the real-time clock are located in the public memory
module PCD6.R1../R2... Information can be obtained from the chapter on
public memory modules.

1
2)

Depending on communications workload of the serial interfaces.
PBs and FBs can be combined at will and nested in up to 7 levels.
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Processor module PCD6.M300 PCD6

Instead of a battery, the CPU PCD6.M300 has a maintenance-free super-
cap (large capacitor). It enables the history list to be retained for approx.
8 days. (The M100 and M2x0 CPUs were equipped with batteries).

Storage of history data by means of super-cap
History list retention time 8 days
Super-cap charging time 1 hour

It should be remembered that registers, counters, flags, real-time clock,
user program, text and data blocks are on RAM supplied by the battery in
the public memory module. When this battery is fully charged, 2 months
data protection can be expected (see chapter 7 "Public memory modules™).

Performance PCD6.M3 vs. PCD6.M2

1

=
? \H\\\\\\H\H\\\H\\HH\HHU\HH\H\N

— o8 L=
Plia

2

S1

S1: CPUO...CPU5 =PCD6.M3

S2: CPUO + CPU1 = PCD6.M3
CPU2...CPU6 =PCD6.M2

S3: CPUO =PCD6.M3
CPU1...CPU6 =PCD6.M2

S4: CPU1 =PCD6.M3
CPUO + CPU2...CPU6 = PCD6.M2

S5: CPUO...CPU6 =PCD6.M2

(0]
1]

System
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PCD6 Processor module PCD6.M300

5.3 CPU numbering

The CPU number (= address of the processor module) serves to differen-
tiate processor modules within a multi-processor system. The choice of
CPU number defines the bus access priority. Processing time increases
with lower priority. CPU 0 has the highest priority, CPU 6 has the lowest,
i.e. the operating speed of CPU 0 is unaffected. With 4 or fewer proces-
sor modules in the same system, the slightly longer processing time is
hardly noticeable.

Some rules for numbering CPUSs :

* The number of CPU in one and same system is 6 maximum
* Only numbers 0 to 6 are permitted

* At least one CPU must be assigned as CPU 0O

* Each number may only be assigned to a single CPU

* CPUs for fast control tasks are given numbers 0 to 3, producing reac-
tion times which are short and constant.

* CPUs for slower functions, such as mathematical operations, data
capture, logging, regulation, communication, etc., are given the higher
numbers 4 to 6.

The SAIA” LAN2 processor module (PCD6.T1..) generally has CPU

number 6.
DIL switches CPU numbers

SPRREEFLD 0
1
2
3
B EEbBFEbE] 5
PARERTER 6

Eﬂﬁﬂlg

"pressed

26/735 E3ps-50-E.00C) 0 SAIA-Burgess Electronics Ltd. Page 5-5



Processor module PCD6.M300 PCD6

5.4 Operating states of the processor module

The processor can be in one of the following operating states :
START, RUN, COND. RUN, STOP, HALT, RESET and ERROR.

Indication is by 3 LEDs :

RUN LED yellow
HALT LED red
ERROR LED red
State LED Meaning
START RUN on ! Self-check for approx. 1 sec
HALT on : at power-up or after a restart
ERRORoONn | (lamp check)
RUN RUN on : Normal processing of user program
HALT off | after START, when no PG is
ERROR off | connected.
COND. RUN  RUN flashes | Conditional RUN. A breakpoint
HALT off | condition has been set (RUN
ERROR off | until..) with a debugger
STOP RUN off | The PCD was powered on with a
HALT off | PG connected and running a debug-
ERROR off | ger, this means the CPU has not
yet started, or has been stopped by
the PG, or the condition required
by a COND. RUN has been met.
HALT RUN off | Serious error in user program,
HALT on | hardware error or HALT
ERROR off | instruction executed, or no
program has been loaded.
RESET RUN on :
HALT on | The supply voltage is too low.
ERRORoONn |
RUN or RUN on : An error was detected by the

COND. RUN  or flashing user program, but the XOB to
despite ERROR HALT off handle the error has not been
ERRORoONn | programmed.
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55 Firmware

Processor module PCD6.M300

The firmware (system program) is located on 2 EPROMs, type 128 kBit
* 8 (access time < 100 ns). These two EPROMs are numbered "1" and
"2" and bear a code designating the firmware version : V...

PCD6.M3.. V030/1 PCD6.M3.. V030/2

Subject to upwardly compatible firmware modifications.

Caution :

Insertion of firmware-EPROMs differs by 180° from
the CPUs of the M100 and M2x0 !

If a wrongly inserted EPROM is powered up, it will
be destroyed !

When using more than one processor in the same rack
system take care that all the firmware must have the
same version number !

Compatibility table for FW mix between PCD6.M3 and PCD6.M1/M?2

PCD6.M3 FW version PCD6.M1/M2 compatible FW
09 $99 or $9A
$0A $99 or $9A
V001 (first official version) $9B or $9C
V002 VOOA (last official version)
V030 VOOA

Remarks : If you don’t use one of these combinations, the CPU 0 will

announce that you cannot use your PCD6 system.
The message “CPU FIRMWARE MIX” will appear on the
CPU 0 and all CPUs will go in HALT status.
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5.6 EEPROM configuration memory

The PCD6.M300 includes a small memory providing permanent storage
of the settings for the S-BUS, modem connection (max. 250 characters,
resp. 232 with S-Bus Gateway) and some production data. To a limited
extent, the user also has the possibility of utilizing this memory to write
into registers (K 2000 .. K 2049) as well as to write the S-Bus station
number K 6000).

The contents of 50 registers (50 x 32 bit) can be read with the command
SYSRD or written with SYSWR.

SYSRD Kx or Rx (source)
Ry (destination)
Kx = constant 2000 .. 2049 designates EEPROM registers 0 .. 49.
Rx = address of the register containing the above constant
Ry = address of the register in which the read value is stored
SYSWR Kx or Rx (source)
Ry (destination)
Kx = constant 2000 .. 2049 designates EEPROM registers 0 .. 49.
Rx = address of the register containing the above constant
Ry = address of the register from which the written value is taken

Please note :  The EEPROM register can be overwritten a maximum
of 100,000 times. Therefore, the SYSWR K 20xx and
K 6000 instructions should never be contained in pro-
gram loops. Several EEPROM registers can be read in
quick succession.

When writing, it should be noted that the instructions
SYSWR K 20xx and K 6000 last approx. 20 ms and that
during this time no other user instructions are processed.
For this reason it should not be used in XOB 0 either.
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5.7 Communication interfaces

Processor module PCD6.M300

Communication interfaces 1 ... 3 of the PCD6.M300 are configured with
plug-on modules. These configurations are possible :

PGU interface (no. 4) :

Interface no. 0 :

Interface no. 1 ;

Interface no. 2 :

Interface no. 3A:

Interface no. 3B :

fixed RS 232 (not modular)

PCD7.F110
PCD7.F120
PCD7.F130
PCD7.F150

PCD7.F110
PCD7.F120
PCD7.F130
PCD7.F150

PCD7.F110
PCD7.F120
PCD7.F130
PCD7.F150

RS 422/RS 485

RS 232 (suitable for modem)
20 mA current loop

RS 485, galvanically isolated

RS 422/RS 485

RS 232 (suitable for modem)
20 mA current loop

RS 485, galvanically isolated

RS 422/RS 485

RS 232 (suitable for modem)
20 mA current loop

RS 485, galvanically isolated

Via the PCD7.F110, 2 interrupt inputs run
from the front connector to the main circuit

board.

PCD7.F110
PCD7.F120
PCD7.F130
PCD7.F150

or
PCD7.F700

PCD7.F750
PCD7.F770

RS 422/RS 485

RS 232 (suitable for modem)
20 mA current loop

RS 485, galvanically isolated

PROFIBUS-FMS
PROFIBUS-DP Master
PROFIBUS-DP Slave

additional to equipment with 4-pole
jumper, reversible

26/735 E3 (ps-50-E.00C)
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Processor module PCD6.M300 PCD6

The following baud rate combinations are not possible for the PGU port
(4) and interface 0 (DUART 1), nor for interfaces 1 and 2 (DUART 2) :

38.4 KBaud + 38.4 KBaud
or 38.4 KBaud + 19.2 KBaud
or 38.4 KBaud + 150 Baud
or 38.4 KBaud + 110 Baud

Any attempt to assign a prohibited combination will result in the error flag
being set and XOB 13 called.

Interface 3 can be assigned as 38.4 KBaud without restriction.

All interfaces have 9-pole D-type connectors (female) on the front panel.
Each plug can be secured with 2 screws.

Interface modules and the pin configurations of 9-pole D-type connectors
are shown on the following pages.

Page 5-10
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PCD6 Processor module PCD6.M300

5.7.1  Serial PGU port (RS 232)

During the commissioning phase, the programming unit (PG) is con-
nected via this port. Cable type PCD8.K111 should be used for this pur-
pose.

This is an RS 232c type port. Pin configuration is as follows :

Pin no. Meaning
3 TX  Transmit Data
2 RX  Receive Data
7 RTS Request To Send
8 CTS Clear To Send
5 SGN Signal Ground
4 NC  Not Connected
6 DSR PGU Connected
9 +5V  Supply +5V (P100) max. 200 mA
1 PGD Protective Ground

The signals and logic states are identical to those for the PCD7.F120 in-
terface module, described in section 5.7.3.

Use of the PGU port as general-purpose interface 4 :

To do this, consider the following facts :

* When the PCD6 powers up, the PGU port is automatically configured
by the firmware for connection to a programming unit at 9600 Baud.

* If any other peripheral device is to be connected, the interface must be
assigned by this instruction in the user program :
SASI 4 ; 4 = PGU port
100 ; Any configuration text number

¢ If a programming unit is connected to interface 4 during operation, it
automatically reverts back to PGU mode.

* To re-enable the PGU port as interface 4 for a peripheral device, the
port must be assigned again with the SASI instruction.
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5.7.2 PCD7.F110 for RS 422/RS 485

<,

PCD7.F110 _
PCD7.F110 with jumper "open -

closed" (on plug side) to switch
line termination resistors on or off.

N3dO
d3SO10

Connection for RS 422 :

PCD6.M300 Peripheral

Pin no. Cable device

3 X TX

2 /TX JTX

7 RX RX

8 /RX /IRX

4 RTS RTS

6 IRTS IRTS

9 CTS CTS

1 ICTS ICTS
Housing PGND (Screening) PNGD

5 SGND - - - - — -—— == SGND

(optional)

Connection for RS 485 :

PCD6.M300 Peripheral
Pin no. Cable device S-Bus
3 RX-TX < > RX-TX D
2 /RX-ITX < P. IRX-ITX /D
. (Screening)

Housing PGND PGND
5 SGND == - - - L= —— = = SGND

(optional)

For choice of line termination resistors, see 5.7.5.

For installation, please consult the manual "Installation components for
RS 485 networks".

Page 5-12 0 SAIA-Burgess Electronics Ltd. (D6-50-E.00C)26/735 E3



PCD6 Processor module PCD6.M300

5.7.3 PCD7.F120 for RS 232

PCD7.F120 .
Q This interface module has no

jumpers, nor any other adjusting
capabilities.

[—-———
[

oo

[

Connection for peripheral device (DTE = Data Terminal Equipment) :

PCD6.M300 Peripheral
Pin no- Cable device(DTE

X —>>C X
RX —<— RX
DTR +>< DTR
—4 DSR
RTS —>—>C RTS
CTS —<— CTS

R © 0o N o M DN W
O
n
Py

RI RI
DCD ) DCD
i (Screening)
Housing PGND PGND
5 SGND - - -- - —-————— SGND
(optional)

Connection for modem (DCE = Data Communication Equipment)

PCD6.M300 Modem

Pin no. Cable (DCE)

3 ™ —» TX

2 RX < RX

4 DTR —P DTR

6 DSR < DSR

7 RIS —P RTS

8 CTS < CTS

9 RI

1 DCD < DCD
Housing PGND (Screening) PGND

5 SGND - - - _(ogti(;n;)_ - - SGND
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5.7.4 PCD7.F130 for 20 mA current loop

PCD7.F130 .
Q This interface module has no

jumpers, nor any other adjusting
capabilities.

Connection 3: TS  Transmitter Source |
Connection 7: TA  Transmitter Anode | Transmitter
Connection4: TC  Transmitter Cathode |
Connection 9: TG  Transmitter Ground |

Connection 2: RS  Receiver Source
Connection 8 : RA  Receiver Anode : Receiver
Connection 6 : RC  Receiver Cathode

Connection 1: RG  Receiver Ground |

Signal type Set value Nominal value
Current for logic L (space) -20 mA... +2 mA 0 mA
Current for logic H (mark) +12 mA... +24 mA +20 mA
No-load voltage at TS, RS +16 V... +24 V +24 V

Short-circuit voltage at TS, RS+18 mA... +29.6 mA +23.2 mA

The neutral state for data signals is "mark”.

Connection examples for 20 mA current loop :

a) PCD6 active
PCD6.M300 Cable Peripheral
(active) ] (passive)
_______ Pin no o
+'I . r
I @ [ |
\ o7 Receiver
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b) PCDG6 passive

Processor module PCD6.M300

PCD6.M300 Cable Peripheral
(passive) Pin no (active)
______ N pr—-—-—-
I—GD—? 3 <I> Receiver
+
N O 7 O N—( ;i >_|
Transmitter ™ K <I> : 1 |
4 © I
| |
———0
AL 5
——CD2 o
| | +
o) O { Z) —]
Receiver t* , 8 I
06 > :
I I AV |
—o1 o g
' ! Transmitter
_______ J |
C) PCD6 and peripheral device transmitters active
PCD6.M300 Cable Peripheral
Pin no
_______ 1 pr—-—-—-
| 1
Transmitter K O 7 @)
: x | 1
(active) o4 o
I | 7 Receiver
I 09 O
| | +
|
Receiver ;* 08 o @ |
06 O I
] ! \A
I—O 1 O x
! ! Transmitter
''''''' | | (active)
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5.7.5 PCD7.F150 for RS 485 with galvanic isolation
- PCD7.F150 with jumper "open -
closed" (on plug side) to switch
OPEN —1; line termination resistors on or off.
CLOSED |+ =+ = -
PCD7.F150
Connection :
PCD6.M300 Peripheral
Pin no. Cable device S-Bus
3 RX-TX RX-TX | D
2 IRX-ITX IRX-ITX | /D

PCD6

9 SGND (galvanically isolated)
must be connected to cable screening

Housing PGND

Block diagram :

OPTO-0601 +5VE
Transmit I
O —>— T 75176
330 Ohm
; Driver
Receive [
RXD —&— jdz RS485 { £ o
> D
150 Ohm
RTS —>— #@K EN 1 I <] > D
T Y [
330 Ohm
SGND | senp I
4BV — DC +5VE
SGND
PGND —>»—— pc ——> SGND

Please note : Common mode: 50 V, bounded by capacitors between

the data lines and PGND (on base module).

For installation, please consult the manual "Installation
components for RS 485 networks".
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Pull up
330 Ohm

Line term.

resistor
150 Ohm

Pull down
330 Ohm

Processor module PCD6.M300

Choice of line termination resistors :

First station Mid stations Last station

PCD6.M300 | | PCD6.M300 | PCD6.M300 | PCD6.M300

sy | | | 5V
B ‘ L | o
| | —[=F {2)— —BF 8- |
| 1 | IRX - [TX |
1 . R
| \ |

Bus RS485

| \

T4 L RXTX
R
\ \ \

Segment length max. 1200 m
1 I ‘ max. 32 stations ‘ I
|

Instructions :

For the first and last stations, jumper J1 must be in the "CLOSED"
position.

For all other stations, jumper J1 must be left in the "OPEN" position
(position on delivery).

See also manual "Installation components for RS 485 networks"
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5.76 PCD7.F700 for PROFIBUS- FMS connection

The PCD7.F700 module
D D works on interface 3 and is
also inserted at that port.
A 4-pole jumper activates

either this module or an

@)
PCD7.F700 ] F1xx. (see section 5.1 :
T |:| Front panel and structure)

[ ] ]

Use of the PCD7.F700 PROFIBUS-FMS connection gives the PCDG6 series
access to the PROFIBUS communications environment. With appropriate
configuration, the PCD6 can therefore be used as an FMS master or FMS
slave. (FMS = Field Message Specification)

Block diagram :

The PCD7.F700 module contains the PROFIBUS controller (8051) and
the RS 485 driver. PROFIBUS communication is triggered by the user
program, via the main 68349 processor.

T |

N H i I
e L e R e R

i - i

L >| Rau be PCD7. |

! F700 !
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Connection of PROFIBUS :

The PROFIBUS connection is via interface no. 3, 9-pole D-type connec-
tor on the front panel.

Pin configuration is as follows :

PROFIBUS| SAIA

standard
Pin 3 RxD/TxD-P /D Receive/Transmit Data P
Pin 8 RxD/TxD-N D Receive/Transmit Data N
Pin 5 DGND SGND | Signal Ground
Pin 1 SHIELD PGND Shield, Protective Ground

Important : The shield must be connected to the metal

part of the plug. Mechanical screwing of the
box half to the pin half must use an electri-

cally conductive screw joint.

All PROFIBUS port connections, except pin 1 (PGND), are galvanically
isolated from the rest of the module, with a ID@esistor between SGND
and PGNG bringing the galvanically isolated circuit close to PGND (frame).

D and /D are protected against peak overvoltages by integral 10 V transient
suppresser diodes.

Data on the PROFIBUS-Connection :

For details, please request the comprehensive PROFIBUS manual using
order reference 26/742 E.

Please note that the number of channels and communications objects cor-
respond to those for the PCD4.M445.
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Connection, installing the bus, earthing concept :

Station 1 Station 2
St —

100 Ohm

Important: The two signal lines "D" and "/[ust not
be mixed up !

For the wiring layout shown in the above drawing, the potential differ-
ence between the data reference potential SGND of all stations must not
exceed = 5 Volts.

Bus cable

For the bus cable, use screened, twisted, 2-core cable. Surge impedance
should be in the range 100 to 1QMat f > 100 kHz; cable capacity should

be close to < 100 pF/m and wire cross section should be at least 0°22 mm
(AWG 24). The maximum permissible signal loss is 6 dB.

Recommendations for proven types of bus cable :

Manufacturer : Cable type :
* Volland AG UNITRONIC-BUS
* CABLOSWISS 1x2xAWG24

¢ Kromberg & Schubert 371'502

1 A

T

-

Care should be taken to ensure that the bus remains continuously con-
nected, even when one or more connectors are withdrawn.
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5.7.7 PROFIBUS-DP connection
PROFIBUS-DP (DP = Decentralized Peripherals)

Optimized for high speed, this PROFIBUS-DP version has been espe-
cially tailored for communication between automation systems and local
peripherals, enabling plug-and-play for field devices.

PROFIBUS-FMS and DP use the same transmission technology and the
same bus access protocol. Both versions can therefore run simultaneously
and in combination on a single cable.

5.7.7.1 PROFIBUS-DP master card PCD7.F750
Use of the PCD7.F750 PROFIBUS-DP connection enables PCD6 series,

with the processor module PCD6.M300, to be switched into the
PROFIBUS-DP master communications environment.

=]
e
" ¥

'l

E.
7
=
F
|
#

#-_ EERRNRRARS 1

: idaanelEE. -

View of PCD7.F750

Technical data PCD7.F750

Function PROFIBUS-DP master class 1 E (DPM1 with extension)
Maximum number of stations 32 per segment / max. 126 per system (with repeaters)
PROFIBUS ASIC ASPC2

Baud rate (kbit/s) 9.6 -12000

Internal current consumption from | max. 400 mA

5V bus

Current output DP+5V max. 50 mA short-circuit proof with PTC

Galvanic isolation between PCD-GND and PROFIBUS connection GND
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5.7.7.2 PROFIBUS-DP slave card PCD7.F770

Use of the PCD7.F770 PROFIBUS-DP connection enables PCD6 series,
with the PCD6.M300 processor module, to be switched into the
PROFIBUS-DP slave communications environment.

Remark :  Only the PROFIBUS-DP slave card PCD7.F770 can be used
with the PCD6.M300.

View of PCD7.F770

Technical data PCD7.F770

Function PROFIBUS-DP slave E

Maximum number of stations 32 per segment / max. 126 per system (with repeaters)
PROFIBUS ASIC SPC4.1

Baud rate (kbit/s) 9.6-12000

Internal current consumption Max. 250 mA

from 5V bus

Current output DP+5V Max. 50 mA short circuit-proof with PTC

Galvanic isolation between PCD-GND and PROFIBUS GND

For more detailed information, please consult the manual :
"PROFIBUS-DP with SAIA® PCD"

Order reference : PUBLI-26/765 E.
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5.7.7.3 Connection of PROFIBUS-DP modules

For the PCD6.M300, the PROFIBUS-DP connection is achieved via the
9-pole, D-type connector on port no. 3 (jumper for port no. 3 must be set

to 3B).

—

PGND

3 RxD/TxD-P
4 CNTR-P
5DP GND
6 DP +5V
8 RXD/TxD-N

PCD6.M300 connection

Meaning of connections

for repeater

Signal Meaning PCD®6. Standard | Standard
M300 A-B cable
connection | connection | green/red
CNTR-P / RTS | Control signal 4
for repeater
PGND Screen / pro- housing
tective earth
RxD/TxD-N Receive / 8 A green
transmit data,
minus
RxD/TxD-P Receive / 3 B red
transmit data,
plus
DP GND Ground for 5
DP +5V
DP +5V 5V supply for 6
line termina-
tion resistors
CNTR-N Control signal

Detailed information can be found in the manual: "Installation compo-
nents for RS 485 networks" (order number 26/740 E).

26/735 E3 (ps-50-E.00C)
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5.8 Interrupt inputs

5.8.1 Interrupt inputs of the PCD6.M300

Both interrupt inputs "INB1" and "INB2" can be accessed from the front
panel via the 9-pole, D-type connector on serial port no. 2. Port no. 2 can
be used either as a serial port or as an interrupt port. Simultaneous use as a
serial port and an interrupt port is not possible. Use of interrupt inputs re-
quires equipment of the PCD7.F110 (RS 422/RS 485) interface module.

Input signals: —
aspstan?jard RS 422 [~ INB1 [€—
(R9 P /NBL [T
CTS —
19 INB2 |<—
= —icTs) - B2 [<——
Port no. 2 —

5.8.2  Method of operation

A positive edge at interrupt input "INB1" calls XOB 20; a positive edge at
interrupt input "INB2" calls XOB 25. The maximum reaction time to call
XOB 20 or XOB 25 is 1 ms. The user is left free to define which alarm or
count functions are to be executed within interrupt XOB.

Since these are differential "RS 422" inputs, signals of +5 V should be
supplied. If an XOB is already being processed when an interrupt signal
arrives, XOB 20 or XOB 25 will only be processed after completion of
the current XOB. If two interrupt signals arrive simultaneously at "INB1"
and "INB2", XOB 20 is called first and XOB 25 afterwards. During proc-
essing of XOB 16 (coldstart) incoming interrupt signals are ignored and
will be lost.

5.8.3 Initialization of interrupt inputs

Port no. 2 is standard provision for serial communications. If an XOB 20
or XOB 25 is detected in the user program, port no. 2 is automatically
initialized as an interrupt port. However, if the port has already been as-
signed as a serial interface, this assignment remains and the debugger dis-
plays the message "PRT2 DBL ASSIGND" while the CPU goes into
HALT. If the port has been initialized as an interrupt port and assignment
takes place as a serial interface, the error flag is set and XOB 13 is called,
or the error LED comes on.

Page 5-24
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5.8.4  Alarm function

Processor module PCD6.M300

When a positive edge arrives at INB1 output 32 should reset within max.
1 ms, regardless of the user program.

XOB 20
RES 0 32
EXOB

5.8.,5 Count function up to 2 kHz

The interrupt inputs can also be used for count functions up to approxi-

matively 2 kHz.

Example: After the arrival of 200 pulses with a frequency of 1 kHz at
interrupt input "INB1", output 33, which has previously been
set with digital input 5, is to be reset.

cOB 0
0
STH I 5
DYN F 5
LD C 10
200
SET o 33
ECOB
XOB 20
DEC C 10
STL cC 10
RES o 33
EXOB

If input 5 receives H-signal,

counter 10 is loaded
with value 200 and
output 33 is set.

If INBL1 receives positive edge,
the counter 10 is decremented
and, when it reaches zero,
output 33 is reset.
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Notes :
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6. The SAIA LAN2 (PCD6.T1.))

6.1 General

The SAIA®LANZ local area network allows the construction of a
remote control system, which is characterised by ease of application
and data transfer security.

For example, with the SAIALAN2 the following tasks can be easily
done:

- Transfer of process data (read and write the logical states of I, O, F
and the contents of R, C, T) between different PCDs (PCD4 and
PCD®6).

- Simultaneous transfer of non-urgent and urgent data and commands.

- Reasonably-priced remote I/O system without decentral intelligence
within the limits of response times.

- Read and change the status of any other station
(Run - Halt - Disconnect - Connect - Timeout)

The data line consists of a two-core, twisted and screened cable
(RS485). It is attached to the screw terminals of the supply and
processor bus module.

© SAIA-Burgess Electronics Ltd.
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A network consists of sections: one segment has up to 32 stations and
can be as long as 1200m. The LAN2 processor module PCD6.T110
with its built-in repeater allows the physical connection of two

sections. The connection between two PCD6.T110 can again be 1200 m

in length.

Up to 255 stations can be connected to the network.

Section max. 1200m

Trunk

31

1)

1) | 131

130

””””””” 101

100

Ext.

e

max. 1200m

1)

182

183

254

1) Stations 31, 131 and 181 are provided with the repeater built into the LAN2
PCD6.T110 processor module. In this example, station 131 only has the task

of bridging a cable distance which is longer than 1200m.

The repeater function can only be realized using a PCD6 station.
Other repeaters with galvanical separation will be available end 1992.
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6.2 Front panel and structure

® PCD6.T100 =1
SLAT. Firmware:
2 EPROMSs with system program
O Busy | Firmware Vi.1)
O Ready V.. :
firmware version number
V...2)
CPU number:
DIL-switch for CPU number
2345678 E Station number:
9 . .
Trunk O DIL-switch for station number
ZE 1F CPU-Number Trunk:
22| RS @ n LAN2 bus connector D-Sub
485 I connector, 9-pole, female
J1:
Jumper for bus cable terminating
Station-Number resistor
e |
This figure shows the module PCD6.T100: station module
®pPcD6.T110 = Firmware:
StNI. 2 EPROMSs with system program
O Busy Firmware V1.1 V...:
O Ready firmware version number

CPU number:
DIL-switch for CPU number

Station number:
DIL-switch for station number

O E>T
O 1> n 9

[~ ]
N}
w
N
31l
o
~
©

Trunk CPU-Number Trunk:
o] r LANZ2 bus connector D-Sub con-
i nector, 9-pole, female, primary bus
;t_ Ext.:
A il LAN2 bus connector D-Sub con-
;| RS @ 2 nector, 9-pole, female, external bus
°5| 485
U L Station-Number Jl, 32
® = Jumper for bus cable terminating
resistor

This figure shows the module PCD6.T110: station module with
intergrated bus amplifier (repeater)
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6.3 Function and installation

6.4 Operating mode

The LAN2 processor module PCD6.T100 or ..T110 manages the data
transfer via the bus independently, thus relieving the strain on the other
control processor modules ..M100 or ..M2..

Every control processor module ..M100 oder ..M2.. can delegate a task
to the LAN2 processor module at any time.

The LAN2 processor module PCD6.T100 or ..T110 can be inserted in
the main rack unit in each of the 7 or 3 plug-in locations which are
reserved for processors.

The bus system SAMAAN2 functions according to the "Token Pas-

sing Bus" principle, i.e. a station is given the permission to transmit

by the bus (token). Any data waiting to be served will be transmitted

and the token is passed on by the station. If there is no data to transmit,

the token is immediately passed on.

The transmitted data consists of 1 "frame" = 32 data bytes. If a telegram
to be transmitted exceeds 1 frame, it will be transmitted frame by

frame, whereby the token passes all active stations between two frames.
Thus, it is ensured that each station is quickly enabled to transmit data.

When "bombarding" a station (several stations are transmitting simul-
taneously to the same station) a maximum of 64 requests can be stored
and processed one after the other.

© SAIA-Burgess Electronics Ltd.
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6.5 Start-up and missing station procedure

When the system is switched on, every station is invited to report its
presence. In this way the logical ring can be set up. This operation
is called the configuration burst and lasts for about 15 seconds.
The system now operates as previously described.

If a station is down, its predecessor will send it the token once.
If the station cannot pass on the token, a reconfiguration burst occurs
(duration approx. 15 seconds) and the logical ring is thus reconfigured.

If a new station is connected to the network during operation, which
is permitted but not recommended, the token is lost and a reconfigu-
ration burst occurs.

Of course, during a reconfiguration burst the message which had just
been sent will be lost. However, since receipt has not been acknow-
ledged to the transmitting station, it will retransmit after a timeout. In
this casepnly the two stations involved are delayed by the timeout
The rest of the data exchange proceeds normally after the reconfigu-
ration burst.

Logical ring and physical bus

Logical ring
e 5 <*——7— 27 =

Physical bus RS 485

—P> 117 ——» 3 —» 13 > 15 -

Configuration of the logical ring and token passing starts with the
station with the lowest station number and follows the stations in
ascending order, irrespective of where the station is connected within
the physical bus.

© SAIA-Burgess Electronics Ltd.



6-6 Issue 04.92

PCD6.T1..

The SAIA LAN2

6.6 Specifications

Physical interface
Allocation process
Frame structure

Bus line

Length of bus line
Number of stations

Number of sections

Error recognition
Gross data rate

Data volume per
transmission

Timing

Typical reaction times

- Transmission of 1 flag to 1 output

- Transmission of 256 flag to 256 outputs

RS 485
Token passing
SDLC (Synchronous Data Link Control)

2-core twisted and screened (recomm.)
cable section: 2 x 0.75 nfm

Up to 1200 m per section
Up to 32 per section

Up to 8, each connected to a PCD6.T110
repeater

CRC 16
62.5 KBits/sec

32 bytes of data = 1 frame
1 frame = 256 I/O/F = 8 R/C/T

Dependent of the number of stations in
the ring and of the number of stations
transmitting simultaneously.

In a 16 station network the following
reaction times can be assumed, if only one
station is transmitting in each case:

typ. 40ms

typ. 400ms

- Transmission of 1 register of 32 bit to

one other register

typ. 70ms

- Transmission of 8 registers of 32 bit to

8 other registers (i.e. 256 bits)

Resistance to interference

Power Consumption
from internal 5V bus

typ. 110ms

2,5 kV according to IEC 801-4
(capacitative link)

250mA
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6.7 CPU numbering

The LAN2 processor module always uses CPU number 6 in the main
rack unit (factory setting).

pressed

CPU number 6

Although a different CPU number can be selected, this is not
recommended. The LAN2 processor module also uses CPU number 6
in a remote system which is fitted with only one LAN processor module
and one public memory module or a pure amplifier station (with LAN2
repeater, without a processor module ..M100 or ..M2..) in addition to
input and output modules.

6.8 LANZ2 station numbering

The address of a station in the logic ring of a SAIAN2 system

Is referred to as station number. The station numbers may be selected
as desired in the range 0 to 254. Each station number must not be
used more than once in a system. Station number 255 is reserved for
a special LAN2 function and must not be used.

The station numbers are set via the 8-digit DIL-switch in binary notation.

Valence 12 4 816 3264128
DIL-switch: Switch number  |1/2/34/5/6/7|8
pressed
Examples: Station number 6 14 5/6/7/8
[ | ]

~
0]

[ [ ]
Station number 195
ER B
[ [ ]
Station number 135 5 7
m B [ ]

The station number is inserted behind a window on the front panel
(dark-red labels which are delivered with each module).
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6.9 Operating modes

The LANZ2 processor modules operate in the following modes: START,
READY, BUSY (CONNECT or DISCONNECT connects or
disconnects the LAN2 processor module from the CPU bus via the
software and does not represent an operating state as such).

The operating states are displayed by 2 LEDs, "READY" (green) and
"BUSY" (red).

Start: Two cases are distinguished:

. Basic rack unit equipped with ..M100/..M2.. and LAN2
processor module.

Upon system start, the LAN2 processor module performs
a self-test which takes approx. 15s. During this test both
LEDs light up.

. Basic rack unit only fitted with LAN2 processor module
(and public memory module without memory board) and
possibly with I/0 modules.

Upon system start, the LAN2 processor module performs a
self-test and configures the stations which takes approx.
15s. Meanwhile, the BUSY LED is permanently lit and the
READY LED blinks.

Ready: The READY LED must be permanently lit from now on.
Should this not be the case, an error has occurred.

Busy: The Busy LED is always on when the LAN2 processor
module is receiving or transmitting data. Also if the
processor is waiting for a timeout due to a bad or not
possible connection (e.g. remote station not switched on)
the Busy LED is on.

The LAN2 processor module with repeater PCD6.T110 is fitted with
two more LEDs, E > T and T > E indicating the data transfer in the two
possible directions whereby E = extension and T = trunk (internal bus,
trunk).
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6.10 Firmware

The firmware (system program) is resident in 2 EPROMSs of the type
27C256 (access time250 ns). These two EPROMs are numbered "1"
and "2" and labelled with the firmware version V... .

PCD6.T100 V005/1 PCD6.7T100 VO005/2

The firmware is subject to change (upwards-compatibility is ensured).

6.11 Pin assignment, cables, terminating resistors

The connector(s) on the front panel are female, 9-pole D-Sub
connectors. The pins of both connectors are assigned as follows:
(..T100 has 1 connector, ..T110 has 2 connectors):

5 1 Protection Ground must not be wired
o| © 5 (shield connected on
| o I 4 both side)

7 I N z 2 x |
6 5 3 DATA optional **
! 4 DATA must be wired
5 *
Front view 6 /IDATA must be wired
7 /DATA optinal **
8 Signal Ground optinal
9 *

*) not connected in the LAN2 processor module

*)DATA and /DATA are tied to 2 adjacent connector pins respectively which results
in increased reliabilty and facilitates soldering, as usually 2 wires must be
soldered.
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When preparing the bus cable, make sure that the data lines are not
mixed up - always tie "DATA" to "DATA" and "/DATA" to

"IDATA". In addition, verify that pins 3 and 4 as well as 6 and 7 are
connected on the connector to ensure that the bus cable also remains
permanently connected if one or two connectors are unplugged.

Use male, 9-pole D-Sub connectors with fastening screws for bus cable
connection. Use a screened twisted pair for the cable.

The shielding of the LAN2 cable must be connected to ground at each
end, and must also be connected to the GND terminal of the supply
module.

It si recommended that the LAN cable is not layed directly beside motor
power cables due to possible interference problems, unless the power
cables are also shielded.
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6.12 Line termination resistances

To avoid noise voltages and reflections, the LAN2 processor modules
include damping resistors, which are enabled by jumpers located

directly behind the front panel connectors. These jumpers are factory
set to the "OPEN" position.

LINE
TERMINATION
> °N OPEN - .
HIGH jumper in all
J1 E MEDIUM T100 and T110
Low (Trunk)
LINE
TERMINATION
] OPEN jumper only in
2 HIGH
J E MEDIUM T110 repeater module (Ext.)
LOW

As the following diagram shows, line termination resistances are only
enabled on the first and last stations on the line.
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Every PCD6 LAN2 installation should use PCD6.T110 modules as

first and last stations, as only these modules incorporate the pull-up and
pull-down resistances. If a PCD4 is also used in the same LAN2
segment, the corresponding pull-up/pull-down resistances can be
enabled there by means of DIL switches. As the following diagram
shows, the first and last stations of each segment must have pull-up/
down resistors. In addition, the line termination resistances, which are
dependent on cable length, should be enabled at both ends of each
segment. Use the jumpers to do this.

First Middle End station
station stations (repeater)
T110 T100 T100 T110
Trunk
/D D D D /D D /DT”IJD”" E’;E 5
| |
Pull up | | ‘ \
‘ ‘ /D | _
Termination | ﬁ ‘ SAIACLAN2 ; ﬁ |
resistor RS 485
1 D (8459 | -
Pull down | | cable length | next
| \ | segment
e P
| 1~
Jumper First Middle End
setting station stations station
B o
[=1..400m P
o <l | OW (150 Ohm) o s _*B | OW (150 Ohm)
B o
[ = 400.. 800m ..
e ol MEDIUM (220 Ohm) | ® * e B MEDIUM (220 Ohm)
[ =800.. 1200 x E OPEN B
= . m o WM (330 Ohm) ) e _*B HIGH (330 Ohm)

IMPORTANT: If the network is extended, or if the end station is
A changed, ensure that the switches are correctly set
in both the old and the new stations.
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6.13 Commissioning the LAN2 network

Most LAN2 problems are caused because the network is not properly
installed. The preceding instructions must be closely followed and
double checked prior to commissioning the system.

Before sending process control data via the LANZ2, it is imperative to
check that the cables and each individual station is working perfectly by

carrying out a functional test. This can be performed from any of the
stations by using a short test program:

Example: Read operating state of Station 7

Text 5 "007" ; Text to select Station 7

COB 0
0
Begin: LRXS 5 ; Read (via TEXT 5) the status
F 100 ; of Stn. 7 and transfer to F100
STH F 100
JR L Begin
ECOB

Flag F100 is set high if communication with Station 7 was successful.
Subsequent flags F101 to F109 must remain low as long as the station
addressed is in "RUN" and the LAN2 network is working correctly.

Instead of flags, 10 outputs can also be used (e.g. from the A400
module). Changing the station number in TEXT 5 allows the same test
to be carried out in turn with each station on the network.
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7. Public memory modules PCD6.R..

7.1 General description and summary

The public memory module has a central function in the system, as

it accomodates the user programs, texts and data blocks of all processo
modules with the entire corresponding memory management (memory
map), all flags, registers, timers, counters and the hardware date-time.
The bus arbitrator is also located on this module. It is the arbitrator
which monitors, controls and manages the bus access in a multipro-
cessor system (several processors in the same system).

A piggy-back memory module containing the user programs, texts and
data blocks is attached to the public memory module.

Modules for memory capacity up to 256K bytes:
PCD6.R100 Public memory module without switches

PCD6.R110 Public memory module with Run/Halt and Clear
switches

PCD6.R5.. Memory modules with RAM or EPROM for user
programs, texts and data blocks (max. 256K bytes)

Modules for memory capacity up to 1M byte:
PCD6.R210 Public memory module with Run/Halt and Clear
switches

PCD6.R6.. Memory modules with RAM and/or EPROM for user
programs, texts and data blocks (max. 1M byte)

For the M540 single processor moduleeconomical PCD7.R..
memory modules are used (see chapter 3).
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7.2 Common properties

7.2.1 Characteristic data

Flags

Registers

Data format

Timers/
Counters

Data format

Time base
(timers)

Hardware
date-time
Accuracy
Power reserve
Internal

power

consumption
(5V bus)

8192 flags, 1 bit
The non-volatile and volatile flags are organized
in the user program with the command DEFVM

4096 registers, 32 bits
All registers are always non-volatile.

The standard format is decimal

Range: -2147483648 ... +2147483647
=281 .. +(ZR1)

The following formats are admissible:

Binary: 31 bits with preceding sign

Hexadecimal: 0O ... FFFFFFFF

BCD: 0 ... 2147483647

Floating point:  9.223371*18... 5.421011*16°
-9.223371*14% ... -5.421011*1G3°

A total of 1600, 31 bits

The timers/counters are defined in the user program
with the command DEFTC

A maximum of 450 timers can be defined.

All counters are non-volatile.
All timers are volatile.

See registers, however, only positive values and
without floating point

1/100s ... 10s (identical for all processor modules)
The time base is defined in the user program with the
command DEFTB.

Week, day of the week, year, month, date,
hour, minute, second

better than 15s/month gt='15 ... 30°C
2 months (see battery specifications)

400 mA
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7.2.2 Run/Halt switch and Clear key

The versions PCD6.R110 and ..R210 are equipped witRuhéHalt
switch and the&lear key. The corresponding LEDs indicate the current
state.

Jumpers RUN/HALT and RESET OUTPUT

In connection with the Run/Halt switch and the Clear key the two
jumpers RUN/HALT and RESET OUTPUT are very important.

Clear SW1 -/ RUN/HALT Jumper positions
v on deliver
Hatt T SW2 [- /) RESET OUTPUT y

DISABLE ENABLE

ENABLE RUN/HALT (SW1): The Run/Halt switch is enabled
DISABLE RUN/HALT: The Run/Halt switch is disabled

ENABLE RESET OUTPUT: In case of HALT of CPU 0, all other
(SW2) CPUs are also set to HALT.
All outputs are reset.
This HALT can be triggered by the
Run/Halt switch, the Debugger or
a XOB.

DISABLE RESET OUTPUT: In case of HALT of CPU 0, all outputs
remain in their current states.
The CPUs 1 to 6, however, follow
CPU 0 and assume the HALT state.
If one of the CPUs 1 to 6 is set to
HALT, the other CPUs and the outputs
are not affected.

© SAIA-Burgess Electronics Ltd.
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Function of RUN/HALT and CLEAR

« If switch Run/Halt is set to HALT, all processor modules
immediately assume the HALT state. This switch has a higher
priority than the PG commands Run, Trace and Restart. The red
LED lights up in HALT state.

« If switch Run/Halt is set from HALT to RUN, all processor modules
perform a cold start, i.e. self-diagnosis is effected, all volatile elements
are reset and XOB 16 (user program initialization) is executed.

« Ifthe Clear key is pressed, while the switch is set from HALT to
RUN, all elements except the registers are reset or cleared. At any
other time the Clear key has no effect. The yellow LED lights up
until self-diagnosis is terminated and all elements are reset (it takes
approx. 1s). The Clear key is only active, if the jumper RUN/HALT
is placed to position ENABLE.

7.2.3 Battery

The rechargeable NiCd battery prevents data from being lost when the
voltage is switched off (registers, counters and non-volatile flags) and
serves as a power reserve for the hardware date-time.

LED Batt =green  Battery in order (for ..R2..: LEBxatt = off)
LED Batt =red Battery not in order or not provided
(XOB 2 is called)

Information about battery replacement is given on the inside of the
front panel. When exchanging the pluggable batteries, the data is
retained for at least 20s with the aid of a capacitor.

Data: Data protection when module is not
supplied with power and battery
completely charged 2 months

Turn-on time for complete

charging of battery 15h
Life expectancy 5years
Nominal voltage 2.4V

Order number for spare battery 4 507 13600

© SAIA-Burgess Electronics Ltd.
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7.3 Memory modules PCD6.R1.. and R5.. for up to 256K bytes

7.3.1 Public memory modules PCD6.R100 and R110

Module PCD6.R100

@ pcD6.R1 |
O Batt —_—
| S | = p—
USER MEMORY =
PCD6.R5.. —
@ :
o =]
Module PCD6.R110
® pcos.RL |
O Clear swil-Hll RUNMHALT =
O Halt e
O Batt sw2 Bl RESET OUTPUT —
DISABLE ENABLE —
[ | R = =
USER MEMORY .
PCD6.R5.. -
Run
® Halt % D
sw7
@ Clear I:[
=
) |

110

meN

User Memory:
memory module

Battery:
buffer battery (NiCd)

C:

bypass capacitor for battery
change (buffer duration at
least 20sec.)

SW1: jumper
SW2: jumper see chap. 7.2.2

User Memory:
memory module

SW7: bistable toggle switch
SWB8: pulse key

Battery:
buffer battery (NiCd)

C:

bypass capacitor for battery
change (buffer duration at
least 20sec.)
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7.3.2 Memory modules PCD6.R5..

The PCD6.R5.. memory modules hold all user programs, texts and data
blocks. Memory modules of the type ..R5 can only be used with main
modules of the type ..R100 or ..R110.

Characteristic data

PCD6.R500 for EPROM modules 27C256, not equipped
64K program lines or
32K registers in data blocks or
256K text characters or mixed *)
Order number for EPROM: 4 502 5677 O

PCD6.R510 Euipped with RAM, battery-buffered
64K program lines or
32K registers in data blocks or
256K text characters or mixed *)
This RAM module is battery-buffered and can be
write-protected with jumper W1 (see figure).
Battery: see preceding chapter

PCD6.R511 like PCD6.R510, but for
32K program lines or
16K registers in data blocks or
128K text characters or mixed *)

PCD6.R500 PCD6.R510
Connector Connector
| | | |

(eaney ) e W

P 1 P2 IR

P 3 P4 I I

P 5 P 6 s 1 b_s |

b7 > 8 b7 b8 |
W1: jumper for write protection
Protected: write-protected
Enable: not write-protected

*) Programs, texts and data blocks can be mixed as desired for each CPU on the
memory module.
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EPROM addressing and programming on the memory module
PCD6.R500

The switch box PCD8.P710 which can be used for programming
EPROMS together with the commercially available EPROM
programming unit is available for programming. The EPROMs 27C256
can only be employed in pairs in accordance with the following address
code:

Locations 1and2 to 16K programm lines or
8K registers in data blocks or
64K text characters or mixed *)

Locations 1to 4 to 32K programm lines or
16K registers in data blocks or
128K text characters or mixed *)

Locations 1to 6 to 48K programm lines or
24K registers in data blocks or
192K text characters or mixed *)
Locations 1to 8 to 64K programm lines or

32K registers in data blocks or
256K text characters or mixed *)

Write-protection of RAM memory module PCD6.R51..

The opraring mode can be selected by reinserting jumper W1:

Write Protection Write Protection
w1 w1

Write Enable Write Enable
The RAM module is write- The RAM module is not
protected write-protected

(state on delivery)

*) Programs, texts and data blocks can be mixed as desired for each CPU on the
memory module.
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7.4 Memory modules PCD6.R2.. and R6.. for up to 1M byte

These new modules include all the functions of the R1../R5.. types and
offer the following additional capabilities:

- four times the memory capacity, up to 1M byte;

- possibility to mix RAM and EPROM memory;

- additional memory area for texts and data blocks in the address range
4000..7999.

These new capabilities are dependent on CPU firmware and
programming software:

CPU Programming
firmware Utilities Contents Size
V005 V1.5 PROG/TX/DB (0.. 3999): 256KB
V006 V1.6 PROG/TX/DB (0.. 3999): 1MB
V007 * V1.7 PROG/TX/DB (0.. 3999)
+ extra TX/DB (4000.. 7999) »~1MB
+ new TFR instruction

7.4.1 Public memory module PCD6.R210

The "Run/Halt" switches and the "Clear" key are enabled by jumpers
(see chapter 7.2.2).

Battery

® Pco6R2 |
O Clear Sswi Tl RUNMHALT
© Halt Sw2 HE  RESET OUTPUT -
DISABLE ENABLE —
O Batt —
USER MEMORY -
PCD6.R6.. -
@
o | 0 |
Halt @
sw7
© Clear I:[
sws
) |

SWL1: jumper see
SW2: jumper chap.7.2.2
User memory: memory modul

SWY7: bistable toggle switch
SW8: pulse key

Battery: buffer battery (NiCd)
C: bypass capacitor for

battery change (buffer
duration at least 20sec.)

© SAIA-Burgess Electronics Ltd.
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7.4.2 Memory module PCD6.R6..

The PCD6.R6.. memory modules hold all user programs, texts and data
blocks.

Memory modules of the type R6.. can only be used with the ..R210
main module.

The R6.. memory modules are designed to be highly flexible and can be
fitted with RAM and/or EPROM up to 1M byte (mixed RAM/EPROM

is possible). The memory can also be partitioned into suitably sized
segments for the user program, texts and data blocks for each CPU (this
is done using the PCD Programming Utilities or hand held

Programming Unit).

Memory module PCD6.R6..

Battery : buffer battery (NiCd)
BATTERY @
C: Dbypass capacitor for

battery change (buffer

! > 2 duration at least 20sec.)

WP

'A].|D| : memory blocks for
RAM or EPROM

Drawing shows factory setting.

R
E

Jumper R: for RAM
E: for EPROM
WP WP: write protection for RAM,

the setting shown is without
L write protection

Models

O O OO0

Type PCD6.R600 without user memory (for EPROM)
Type PCD6.R610 with 256KB RAM in memory block D

4'502'6149'0 EPROM type 27C1001-15, 1M bit

4'502'7013'0 RAM type TC 55 1001 PL-10, 1M bit

Note: There is a risk of data loss if non-SAIA memory chips
are used.

© SAIA-Burgess Electronics Ltd.
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Memory addressing

Use of memory is extremely flexible in the way it can be configured for
individual requirements. The following memory areas can be allocated
separately for each CPU:

- user program (PROG): 0...262'043 program lines
- user text (TX): 0... 3999 } shared

- data blocks (DB): 0... 3999 addresses
- extra texts (TX): 4000... 7999 shared

- extra data blocks (DB): 4000... 799 addresses

Allocation for each CPU is done from the "Configure" menu of the
PCD Programming Ultilities, or using the hand held Programming Unit.

Memoty module PCD6.R6.. Memory Division of
blocks memory
1 2 A [e PrROG cpuol
@ L® TX/DB (0.. 3999) ]
256KBytes _g I_ === _I
= e PROG CPU 1
3 i 2 eIosees )
(D 1
o) _———t—_——
S12KBytes & [ PROG CPum
TX/DB (0.. 3999
5 6 X |* VPR 03999 |
768KBytes = ["e DB (4000.. 7999) CPU O |
n| ——m——=—=——
) o DB (4000.. 7999) CPU 1
7 8 D] g == I T —
(&)
1024KBytes e A E DB (4000.. 7999) CPU 1

Additional information concerning Data Blocks

- Due to the organisation of the memory, an R/T/C (32 bits) stored in
the DB address range 0... 3999 will require 8 bytes.
The same R/T/C when stored in the address range 4000... 7999 will
require only 4 bytes.

- With the instructions PUT and GET only whole blocks of R/T/C's
can be transferred to/from a Data Block.
With the new TFR instruction a single R/T/C can be transferred to/
from a Data Block (from firmware version PCD6.V007 upwards).

*) The base address for the start of the extra text and extra data block memory is
assigned from the PCD Programming Utilities' "Configure” menu. This extra
memory area can be mapped into memory blocks B, C or D.
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Example:

3 processors (CPU 0..CPU 2) with program, fixed texts and
data blocks in EPROM, and extra data blocks in RAM.

CPU 0: 60K program lines = 240K bytes
10K bytes for fixed texts and DBs = 10K bytes
(of which 4KB = DBs = 512 registers)

6K bytes for extra DBs (=1.5K registers) = 6K bytes

CPU 1: 20K program lines = 80K bytes
6K bytes for fixed texts (no DBS) = 6K bytes
160K bytes for extra DBs (= 40K registers) = 160K bytes
CPU 2. 6K program lines = 24K bytes
80K bytes for fixed texts and DBs = 80K bytes

(of which 64KB = DBs = 8K registers)

Total 86K program lines % _
96K bytes for fixed texts and DBs EPROM = 440K bytes
(of which 68KB = DBs = 8.5K registers)

166K bytes for extra DBs (= 41.5K registers) 166K bytes

The following is required to accommodate this large volume of data:

- address blocks A and B with 4 EPROMSs
- address block D with 2 RAMs

0 use type PCD6.R610 (which includes ex. factory 256KB RAM)
and fitted with 4 EPROMSs.

1 2
EPROM > 344K bytes for
256KBytes program, fixed
texts and DBs
EPROM 3 > 4
512KBytes
empty 5 > 6 } empty
768KBytes
RAM 7 S 8 @ 166K bytes for
extra DBs
1024KBytes
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Notes :
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PCD6 Power supply modules

9. Power supply modules

The power supply modules provide ih&ernal power for the PCD6

series. Interference suppressor filters and various monitoring circuits
ensure reliable operation of the PCD even under tough industrial condi-
tions (interference tests at 4 kV in accordance with IEC 801-4, class llI).
The power supply module is plugged into the first location on the left for
each rack unit and fastened with 4 screws. If the entire controller is to be
transported, the power supply moduaiest be packed separately

(owing to its weight). The bus connectors may otherwise be damaged by
impact.

The following standard versions are available:
Type Application

PCD6.N100*) AC voltage module for 230 VAC, 50 Hz,
for digital I/O modules, incl. watchdog circuit

PCD6.N110 AC voltage module for 230 VAC, 50 Hz,
for all I/O modules as +15 V also supplied,
incl. watchdog circuit

PCD6.N200*) DC voltage module for 24 VDC,
for digital I/O modules, incl. watchdog circuit

PCD6.N210 DC voltage module for 24 VDC,
for all I/O modules as +15 V also supplied,
incl. watchdog circuit

Other AC voltages (e.g. 115 VAC, 60 Hz) can be supplied on request. A

key switch serving as a safety switch for the power supply is available as
an optional accessory.

*) No longer available
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9.1 PCDG6.N1.. Power supply modules for 230 VAC, 50 Hz

Types

PCD6.N100  For digital I/O modules only
PCD6.N110  For all I/O modules, as +15 V also supplied

Technical data

Supply voltage 230 VAC +10%/-15%, 50 Hz
Galvanic isolation Yes, by transformer

Power consumption ..N100 max. 0.45 A

230 VAC ..N110 max. 0.60 A

Input fuses Primary 1.6 A slow-blow

Secondary 6.3 A slow-blow

Output voltages and .N10Q0  ..N110

currents to PCD6 bus +5\ 8 A 8A
+22V 1A 1A
+15V — 0.8A
-15V — 0.8A

Short-circuit protection on all outputs

Voltage monitoring Secondary voltage +24 VDC, +5 VDC and
+15VDC

Watchdog frequency >5 Hz on all addresses 255 + n * 256

Watchdog contact Max. 0.5 A, 48 VAC or VDC

External reset Fast reset input for program step counter,

all timers, the volatile flags and for all
digital outputs

Page 9-2 O SAIA-Burgess Electronics Ltd. (D6-90-E.00C)26/735 E3



PCD6 Power supply modules
Presentation and description
] @ PCDE.NT (O
g O Output Enabl
. . nabie
g gua l[ﬂ DC/DC LED indicators o +5V
dl e converter (+15V, ..N110 only) o 18V
(+22v) v O Watchdog
\
| ~t—__ DC/DC converter
"t (£15V, ..N110 only)
DCDC —_ —_
| Filter converter —— E
+£15V . = =
i j———jj Input fuse cartridge @ C.3AT
0 5x20mm ]
C ~(#) 16AT
= Voltage monitoring
| Voltage ngh'
‘ monitoring ] Watchdog circuits ~ W
T Screwless ||~ Reset
WD terminal connedbns ',.‘] 230VAC
relay +
Mains filter, input transformer and
] rectifier are located oparallelplate © %

The PCDG6.N.. power supply modules have performance characteristics
designed such that they can supply all combinations of modules in a rack
with the necessary voltages. When more than 4 processor modules are
used in the same unit, we recommend checking the power requirement in
accordance with section 9.3 for reasons of safety.

Voltage monitoring provides control when the PCDG6 is switched on and
off and ensures it is "reset” if the voltage is low. This prevents the
execution of uncontrolled mal functions.

Green LED indicators (Output Enable, +5 V, £15 V) should be lit
without exception under normal operating conditions. Output Enable
means that all I/O module power supplies are available.

Yellow watchdog LED is only lit when the monitoring circuit is
activated by the user program.

External reset. In any operating state, the PCD6 can be reset within 2 ms
when ground potential (GND) is applied to the "Reset” terminal. Reset
means:

— all digital outputs are reset (independently of jumper "Reset Output”)
— all timers and volatile flags are reset
— acold start is always executed after a reset

26/735 E3Ds-90-E.00C)
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Use of the watchdog

Thewatchdog monitoring circuit enables the correct execution of the
user program to be monitored reliably. In case of error, effective safety
measures can be taken.

TheWD relay remains active (working contact closed) as long as I/O
address 255 (or 255 + n * 256 for extension rack units) receives an
alternating signal a5 Hz. This signal is easily produced by inserting
the instructionCOM 0 255in a COB which is being cyclically executed.

coB 0 ;or 1..15
0

(ACC H )
COM O ; 255 (or 255+ n * 256 (for extension rack unit))

ECOB

If a fault should arise in the user program or the CPU, or if any other
operating mode than "RUN” is chosen, the watchdog relay contact opens
and the yellow "Watchdog” LED is extinguished. Necessary safety
measures can now be carried out using this watchdog relay contact.

Note: Watchdog addresses 255 etc. shawtlbe used as element
addresses for digital inputs and outputs. In general, special
modules such as analogue, motion control or fast counting mo-
dules must not be used at addresses 240...255 and 496...511 etc.

Connection diagram

PLOE N R
Supply W
I_ F, & T
| -.... 4 -
i 0 A AL
= |‘|' NG & |HU! L 0| : 1
Il i " [ :
T T I Ll N — — _E_..__... e |
Mak ewiich | - !
m_v i
| = | |
ARG i] il
el rpm| Frocess |
F:ty'mrf'rjnmﬁnrq .. i [— —_1—
!}ﬁ’: EE'EMTMHm
':I'II : REETaND - b
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Screwless terminal connections

Press screwdriver no. 1 firmly into the square aperture on the right.
Insert the stripped wire into the round aperture on the left as far as it
will go, remove the screwdriver. Check that the wire is firmly
connected.

0.14 to 2.5 mm wires may be used. 6...9 mm of insulating material
must be stripped off.
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9.2 PCDG6.N2.. Power supply modules for 24 VDC

Types

PCD6.N200  For digital I/O modules only
PCD6.N210  For all I/O modules, as +15 V also supplied

Technical data

Supply voltage Smoothed 24 VDC +20 %/-15 %, two-way
rectification secondary voltage of the
transformer 19 VAC +10%/-15%,
transformer min. 200 VA

Galvanic isolation No, supply voltage negative pole connected
to ground

Power consumption ..N200 max. 4.5 A

24 VDC ..N210 max. 6.0 A

Input fuses 6.3 A slow-blow

Reverse voltage protection Yes

Output voltages and | .N2J0  ..N210

currents to PCD6 bus +5 8 8 A
+22 V 1A 1A
+15V — 0.8A
-15V — 0.8 A

Short-circuit protection on all outputs

Voltage monitoring Secondary voltage +24 VDC, +5 VDC and
+15VDC

Watchdog frequency >5 Hz on all addresses 255 + n * 256

Watchdog contact Max. 0.5 A, 48 VAC or VDC

External reset Fast reset input for program step counter,

all timers, the volatile flags and for all
digital outputs
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Presentation and description

Q@ PCDE.N21 D
E Output D O Qutput Enable
| Enable bome LED indicators o 45
1 C
S - v (15V, ..N210 only) L ——
T
|~ DC/DC converter
— T (¥15V, ..N210 only)
DCDC J— =
et canyatr =NE
Input fuse cartridge
I
L3 0 5 x 20mm ) e
J Voltage monitoring
Lo Vo[ttaqe Wgot;h :
-
moriorng . L—+—~ Watchdog circuits =~ Wb
] / ) Reset
1 T Screwless terminal-———,
WD ; z
relay - connections J 24vDeC
L @ @

The PCD6.N.. power supply modules have performance characteristics
designed such that they can supply all combinations of modules in a rack
with the necessary voltages. When more than 4 processor modules are
used in the same unit, we recommend checking the power requirement in
accordance with section 9.3 for reasons of safety.

Voltage monitoring provides control when the PCDG6 is switched on and
off and ensures it is "reset” if the voltage is low. This prevents the
execution of uncontrolled mal functions.

Green LED indicators (Output Enable, +5 V, £15 V) should be lit
without exception under normal operating conditions. Output Enable
means that all I/O module power supplies are available.

Yellow watchdog LED is only lit when the monitoring circuit is
activated by the user program.

External reset. In any operating state, the PCD6 can be reset within 2 ms
when ground potential (GND) is applied to the "Reset” terminal. Reset
means:

— all digital outputs are reset (independently of jumper "Reset Output”)
— all timers and volatile flags are reset
— acold start is always executed after a reset
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Power supply modules

Use of the watchdog

Thewatchdog monitoring circuit enables the correct execution of the
user program to be monitored reliably. In case of error, effective safety
measures can be taken.

TheWD relay remains active (working contact closed) as long as I/O
address 255 (or 255 + n * 256 for extension rack units) receives an
alternating signal a5 Hz. This signal is easily produced by inserting
the instructionCOM 0 255in a COB which is being cyclically executed.

coB 0 ;or 1..15
0

(ACC H )
COM O ; 255 (or 255+ n * 256 (for extension rack unit))

ECOB

If a fault should arise in the user program or the CPU, or if any other
operating mode than RUN is chosen, the watchdog relay contact opens
and the yellow "Watchdog” LED is extinguished. Necessary safety
measures can now be carried out using this watchdog relay contact.

Note: Watchdog addresses 255 etc. shawtlbe used as element
addresses for digital inputs and outputs. In general, special
modules such as analogue, motion control or fast counting mo-
dules must not be used at addresses 240...255 and 496...511 etc.

Connection diagram

PLOE N R
Supply Wo
I_ F, & T
| -.-.. 4 -
i 0 A AL
= |‘|' NG & |HU! L 0| : 1
it i 4 [ _
T T I Ll N — — _E_..__... e |
Mak ewiich | - !
St ._'i-_ [
- |
==l |
ARG i] il
el rpm| Frocess |
F:twrf' rjrnm-ln kg o i [——
!}ﬁ’: EE'EMTMHm
':I'II : REETaND - b
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Screwless terminal connections

Press screwdriver no. 1 firmly into the square aperture on the right.
Insert the stripped wire into the round aperture on the left as far as it
will go, remove the screwdriver. Check that the wire is firmly
connected.

0.14 to 2.5 mm wires may be used. 6...9 mm of insulating material
must be stripped off.
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9.3 Power requirements of PCD6 modules

The PCD6 power supply modules provide ititernal power for all
PCD6 modules at +5 'V, +15 V and -15 V.

Capacity of the PCD6N.. power supply modules

Type lat+5V lat+15V lat-15V
PCD6 mA mA mA
N100 8000 - -
N110 8000 800 800
N200 8000 - -
N210 8000 800 800

Power requirements of the PCD6 modules

Type lat+5V | at+15V fat-15V/
PCD6 mA mA mA
(PCDB)
max. mean” max. mean” max. mean”
C100 150 150
c110 150 150
C200 150 150
C400 — —
T300 27009 15002
T400 500 500
M100 600 600
M2.. 850 850
M540 800 800
R1../R5.. 620 620
R2../R6.. 400 400
T1.. 250 250
E100 10 10
A200 50 25
A350 120 60
A400 250 110
Wi.. 60 60 50 50 50 50
W3.. 35 35 35 35 20 20
W400 20 20 85 60 30 30
P800 380 380
P100 120 120

1) Statistical mean when 50% of all I/Os are active
%) Depending on whether 1 or 3 extension plugs are used.
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PCD6 Power supply modules
Example: 3 Communications processors and 6 I/O modules
Type lat+5V | at+15V lat-15V
PCD6 mA mA mA
(PCDB8)
max. mean’) max. mean™ max. mean”)
1xC110 150 150
1 x R1../R5.. 620 620
3xM2.. 2550 2550
2x E100 20 20
3 x A400 600 330
1 x W400 20 20 85 60 30 30
(1 x P800) (380) (380)
(1 x P100) (120) (1_%0)
Total 3960 3690 85 60 30 30
(500) (500)
Test <8000 < 8000 < 800 < 800 < 800 < 800

There is a reserve of approx. 50% at 5 V in the case of this average
configuration of the main unit.

These strong power supply modules can only be overloaded by an
extreme configuration:

— 7 processors ..M2..

— plus connecting module ..T300 loaded on all 3 connectors for a total

of 5120 1/Os

Practically all other combinations are not considered critical as far as
power requirement is concerned.
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Power supply modules PCD6

Notes :

Page 9-14 O SAIA-Burgess Electronics Ltd. (D6-90-E.DOC) 26/735 E3



PCD6 System cable and module connectors

10. General information on I/O modules

The PCD6 series design offers great versatility with regard to 1/0
modules, thus allowing the use of the previous PCA2 modules as well as
all the new specific PCD6 I/0O modules. What are the differences?

— The module connectors are different and incompatible. Therefore, two
different types of system cables are required.

— The Q-1/O test, i.e. the automatic check verifying whether an 1/0
module is missing in the system, may only be carried out with the new
PCD6 modules. (Except the latest PCA2 modules PCA2.A21.. and
..E60.. which can be rendered Q-I/O compatible by inserting a
jumper).

— The new PCD6 modules largely employ SMD technology and ASIC
for bus control. Reliability could thus be increased even more.

The PCD6 modules will be available longer in the future than the "old”
PCA2 modules.

It must be pointed out, however, that PCA2 modules may be combined
with PCD6 modules in the same system as desired during the transition
period, provided that the different front connectors are aesthetically
acceptable. It must also be noted that the intricate modules between
PCA2 and PCD6 must be handled differently regarding the user program
(e.g. the ALGI/ALGO commands may only be used for the input and
output of analogue values for the PCA2.W1.. module). All PCD6

analogue modules require the new PCD6 power supply modules

supplying the £15 V regulated voltages via the bus.
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System cable and module connectors PCD6

10.1 PCD6.K.. System cable and module connectors for
the 1/0O modules

IN 64 QUT g6

™

Fastening
1/0 screw

module
“—J Nose
2]
® /

E o
&

i

[ADDR 64 |
ADDR 95

==

Wire cross-section 0.5 mm? :—1_7—;9_;3
Wire number \ Wire end ferrule

Connection to the front connectors of the input and output modules is
easily effected with the aid of the so-called system cables. These cables
are provided with the lockable module connector at one end and with
numbered wire end ferrules at the other end. The humbers of the
individual wires exactly correspond to the numbers in the pin assignment
diagrams as evident from the respective I/O documentation.

The cable as such is not jacketed but rather consists of single wires which
are held together by several ties attached approx. every 20 cm. This
allows laying the system cables in any cable duct with great flexibility. If
the cable must be spliced, the respective ties can easily be undone.
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PCD6 System cable and module connectors

Labelling of I/O modules and connectors
The following labels are delivered with every main PCD6.CL1.. rack:

— Red address labels numbered from 0...1264 which are inserted in the
top I/O module holder

— Grey address labels numbered from 0...1264 which are adhered to the
connector shell of the system cables

— Grey address labels numbered from 0...1264 which are adhered to the
front panels of the I/O modules next to the LEDs

I/O module addressing is described in detail in chapter 2.5.
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System cable and module connectors PCD6

Connector cover and test probe

The connector cover may be detached by removing the Phillips screw in
order to provide access to every connector pin with a thin test probe.
Thus, the connector pins can be accessed during operation with the test
probe. The test probe must be inserted above the cable. All wires are
crimped to the connector contacts resulting in reliable contact. It must be
noted that the connector pin numbers do not correspond to the wire
numbers of the cable. Both types of numbering will be explained in the
following. They are also evident in the respective I/O module
documentation.

Pin assignment and type designation

—
(32) 32 W oM1s
(30) I R BV 0...47 Wire numbers of system cable
(28) )34 W 218 Il Used connector pins with cable
26)] [ M 31 (38 wires each 0.5 mn
Unused pins without a cable
24)|3s 0 W <M 20
(2)...(32) Pin numbers
(22) Hin Lk @) (c) (e):| of connector
200/3s I HH sM22
Cable lengths

ey L] M 7M23 ) pcpgroto25m
(16)] [] W sMl2¢ PCD6.K214: 40m
(14) . R P
(12)) [ W10 M2
(100 [ M1t M2y

) [ M2 M2s

645 13 M2

4 0 4 Hls3o

2470 Wi M3

—

(@ (e} (o)

View to module front or
connector rear
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PCD6

System cable and module connectors

Module connector type PCD6.K200 without cable

In applications where special cables are required, the user may also adapt
them to his requirements himself.

The following items are delivered under the type designation

PCD6.K200:
T
G S
Connector unit Fastening unit Connector cover

The tulip contact springs (with gold-plated contact part) which are
inserted in the connector unit are crimp connections for litz wires from
0.14 to 0.56 mrh Such tulip contact springs can be obtained from:

Crimp connections
order no. 4'408°'4861'0 (pack contains 100 pieces)

Maximum current loading of the contact is
6 A at an ambient temperature of 20°C
4.8 A at an ambient temperature of 50°C
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System cable and module connectors PCD6

The following items cannot be obtained from SAIA, but from HARTING
(Germany) or their branches:

— Crimp connections on an endless strip (approx. 300 contacts)
under Harting order no. 0 906 000 9481

— Simple crimping tool for single contacts and connection wires from

0,14...0,56 mm
Harting order no. 09 99 000 0076
Sleeve 09 99 000 0086

— Harting also offers more efficient tools ranging up to the automatic
crimping device.

Harting Co. addresses and the most important branches:

Germany
@ Harting Elektronik GmbH
Postfach 1140 - D-4992 Espelkamp
Tel. (057 72) 47-1
Fax (0 57 72) 33 02

France
(FD HARTING ELEKTRONIK S.A.R.L.
- BP 24
F-94121 Fontenay-sous-Bois Cedex
Tel. (1) 48 77 06 26, Tx 2 12 583
Telefax (1) 48 77 14 28

Great Britain

HARTING ELEKTRONIK Ltd.
GB-Biggin Hill, Kent TN 16 3 BW
Tel. (09 59) 7 1411, Tx 95 168

Italy

HARTING ELEKTRONIK S.P.A.
Via Como, 2

[-20096 Pioltello (Milano)

Tel. 02-9 24 03 66, 02-9 24 05 64
Tx 323 494

CH Switzerland
HARTING ELEKTRONIK AG

Industriestrasse 26
CH-8604 \olketswil
Tel. 01-946 09 66, Fax 01-946 09 70

Addresses of other branches can be obtained from Harting Co.!
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PCD6 System cable and module connectors

Module connector coding avoids confusion

Every module connector and its mating connector can be prevented from
being confused by means of coding pins. For this purpose, the connectors
are provided with coding strips on the side each with 12 coding locations
(A...M) in which a maximum of 900 coding patterns may be inserted

with the aid of coding pins. Every system cable or single connector is
provided with a comb of 12 coding pins.

Comb with
12 coding pins

7 e

l \I}} ] !i--\%}-! Intricate

LLI [3 E,! E,,} I;’ E,,] 9 E] ? Eul EJ E,] [%] “}ii  coding example:
o] {o] lo].1o] lo] | module connector

TR RIRL BB R
e W 1 % 1 ® 5 4 3 a4 o 8§ v 7 Cable connector
i o ogobogoogoogfofan i
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System cable and module connectors PCD6

Cabling with system cables and external interfaces

/‘\_/ /\__/
]
o N | M |E - A °
N RN RN S RN P RN B
[9) (o)
PCDé6
o) ]
ol | === o
/\/ /},/

Mounting rack

Terminal block
and external
' ’ ‘ interface module

System cable PCD6.K2..

= ]

E ]

| to further terminals to process l

As evident from the above figure, the use of system cables with PCD6
permits simple and clearly arranged organization of the appropriate
elements for connection to the process. It is important to properly
connect the PCD6 to ground via the power supply module to ensure
maximum noise immunity. All modules are grounded via the tightened
front screws.
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PCD6

System cable and module connectors

Noise immunity

With digital I/O modules, the system cables as well as the cables between
the switch cabinet and process may be laid in the usual cable ducts of
contactor, valve and motor cables without causing problem provided that
the distances do not exceed approx. 50 m. In case of longer distances, it
is recommended to use a separate cable duct.

Noise immunity of the I/O modules is tested in accordance with IEC 801-
4 to determine the reproducible values. This means that due to the
elaborate circuit principle of the SATRCD high voltage peaks (directly
applied to the digital 24 V inputs/outputs) do not cause malfunction or
destruction of the components (see following figures):

Structure of PCD6 (cross section) Interference voltage test according to

Clean area

IEC 801-4 (4kV)

Disturbed arsa
(provided with fllters)

110 bus |

L

. / f = 2,5kHZ
|

4kV

15ms 15ms

».

/

High-resistance or
opto-isolated
separation area

Interference voltages
% are suppliedI via the < 300ms
process cable Rise time of needle pulses Sns

Half time of needle pulses 50ns
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System cable and module connectors PCD6

Notes :
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PCD6 Digital input modules

11. Digital input/output modules

All digital /0O modules are subjected to the tough interference tests with
4 kV in accordance with IEC 801-4 to ensure maximum noise immunity
and reliability.

All modules may be inserted in a PCD6.C.. rack unit in any position
desired and fastened with knurled screws. This screw connection at the
same time serves as a broad ground connection for the entire system.

The type designation of the module is visible on the front panel at the top
and in detail on the connector side of the PC-board.

PCD6.E100 Moderately priced input module for source
operation. 32 inputs electrically connected, suited
for most electronic and electromechanical
switching elements connected to 24 VDC.

PCD6.E610/..E611 Input module with electrical isolation for source or
sink operation with 32 inputs. Suitable for most
electronic and electro-mechanical switching
elements at 24 VDC. Type PCD6.E611 has a short
input delay of typ. 0.1/0.3 ms.

PCD6.A200 Output module with 16 relays (NO contacts) for
AC or DC. Switch rating 2 A at 250 VAC.
An integrated RC network eliminates arcing at low
to medium switch ratings.

PCD6.A350 Transistor output module, 16 outputs galvanically
isolated, short-circuit proof. Switching capacity
2 A, 24 VDC.

PCD6.A400 Most common output module with 32 transistor

outputs 5...500 mA at 24 VDC. Circuits electrically
connected in a voltage range from 5...32 VDC.
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Digital input modules PCD6

11.1 PCD6.E100 Digital input module, electrically

connected

Application

Moderately priced input module for source operation with 32 inputs,
electrically connected. Suited for most electronic and electrnmechanical
switching elements connected to 24 VDC.

Technical data

Number of inputs per module 32, electrically connected source
operation only

Input voltage ¥, Nom. 24 VDC smoothed or pulsating
Input current 8 mA at 24 VDC

Input delay Typ. 9 ms

Operating temperature -20...+50°C

Storage temperature -20...+85°C

Applied standards IEC 1131-2, VDI 2880, NF C63-850
Noise immunity with 4 kV direct, 2 kV capacitive coupling
IEC 801-4 (whole brunch of pairs)

Number of assigned addresses 32
Internal current consumption 10 mA

from 5V bus
Presentation
PCDS.ETD
Insertable base address—____—
g @——- DIL switch for base address _ IN 32
3 [Te) Ot
fe) ou
q 20 [OR 1
g 5\7 ASIC as bus interface 8 8=
. oS!
[+ LED displays for 19 9%
d D\ . . 8 Q 24
g signal states of inputs 288 &
o Oy
Jumper for disabling QI/O * 358 825
140 Q 30
L 160 O s
Input filter Ca
— High-resistance separation area e
Threshold switch NN
2 Module connector '
- O
(88} 9 i
*) When employed on PCA2, remove jumper
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PCD6

Input signal definition

3

35V
24V

18V

4.8V

ov

_
_

-32V

Digital input modules

Two-way rectified DC-voltage is adequate
as external supply voltage due to the input
delay of 9 ms typically.

Input circuit (source operation)

Connector Interference LED Threshold Address
suppresion switch decoding
o] filter
A T
L — - 1/0 PCD6
i B | 1,5nF== TASIC [ bus
| B | ) .
: : 1 ! \
I [ \
I 1 1 \
| | | \ —
| | | \ .
: : : ! N 1 1o PCD6
i b : \ - ASIC bus
' I \ -
| O/ ]31:{ S l \ f ]
i
s |
= i
Vin ; i
24VDC Vin - t
] 40..45 7 '
i
PGND "
L 46/47 v !
]
Switch closed
(positive at input):  Signal status "H” = LED lights up

Switch open:
0..47:
PCD6.K2..:

Signal status "L”
Wire number of system cable
Recommended system cable

LED is out

26/735 E3Ds-11-E.DOC)
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Digital input modules

User ground
VIn -

Protective ground

PGND

Pin assignment diagram

Module addressing by
setting the base address

at DIL switches

I'I-l=

o
[T
| =]
[=T]]
Iﬂ=

LI=]

]
mL

(=]
=1
=3
[~
=N
[=]

D
“.m

(1]
fi2gz

«©
(2]

224

[]
L2[sle

T

pressed

g

192 ¥

@... @)
= Relative input

32 (] .@- addresses
3] mMOED

] HOEE ——*

35 [ I@Ié;;\~+
36 [ l@
70 WMOR
3] MEONE
3] WM
1O @
| [O &)
W{OMe)
HMOme)
B )
NN

WHmE)| |

N EOGEG
CEECICEE

View to module front
0...47:

Eé}'...(éz) -
aj(c)(e) ~

Pin numbers
of connector

Wire numbers of system cabls

}Example: 1126 = 86 + 30'

|

PCD6

Base address

Absolute address = base address + relative address
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PCD6 Digital input modules

11.2 PCD6.E610/..E611 Digital input module with electrical
isolation

Application

Input module with electrical isolation for source or sink operation with
32 inputs. Suitable for most electronic and electro-mechanical switching
elernents at 24 VDC. Type PCD6.E611 has a short input delay of typ.
0.1/0.3ms.

Technical information

Number of inputs per module 32, electrically isolated by optocouplers
source or sink operation

Input signals ..E610: nom. 24 VDC smoothed
or pulsating
..E611: nom. 24 VDC smoothed
with ripple of max. 10%
Special: 5 to 48 VDC on request

A

30V

24V

15v H Because of the typical input delay of

sy 8 ms for type ..E610, full-wave rectified

ov DC is adequate for external supply.

L Typ ..E611 needs smoothed DC voltage.

-30V
Supply voltage for source operation: min. 15V

for sink operation: min. 18 V

Input current (24 VDC) for source operation: 12 mA
for sink operation: 5.5 mA

Input delay (L-H / H-L) ..E610: typ. 8 ms/8 ms
..E611: typ. 0.1 ms /0.3 ms
Resistance to interference 4 kV direct coupling
as IEC 1131-2 2 kV capacitive coupling (whole brunch
of pairs)

Electrical isolation voltage 200 vDC
Optocoupler isolation voltage 2.5 kV

Internal current consumption  10...80 mA
from 5 V-Bus
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Digital input modules

Presentation

FaVaVaVaVaVWa¥aVaVaVaVaVaVaVaVal

@/,_/ DIL switch for base address

9—7 ASIC as bus interface

Y

LED displays for

T

Jumper for
disabling Q I/O *

[T1

Input filter

Optocoupler

Threshold switch

Sink operation

- 10
|
|
|
- 131
() L
S * 3235
<t [
N
R
> — Vin-
40.. 45
PGND
46 / 47

Source operation

Sink operation

PCD6.E610]

*) When employed on PCA2, remove jumper

Insertable base address\ B

signal states of inputs

LED for "Sink” operatiorr///

Module connector——— |

PCD6

PROR OB NONAWN—O
00000Q0000COO0000

2]
3
*

|

[Jl===mmcmcencncna-

Input circuit
Source Connector  Optocoupler Threshold Bus interface
operation switch
+5V
0! _ ] LED
~ 0.. 31
I R 7] v
! i \ \ ER’el PCD6
1
| l \\\ \\ +5V ; ASIC —»Bus
181 o \ ] 1
(4 L
gL 1|1 s :

i ? 3 1O PCD6
§ i 32-35] 3 ASIC [ Bus
s - ; 1

GND | Vin-i I N
40. 457
i == D= 2x47n/250V 33. LED "Sink
PGND | n
| aesa7l !
Switch closed:  Signal state "H” = LED onl NQiL
) . 33. LED "Sink" is off
Switch open: Signal state "L” = LED off]
Switch closed: Signal state "L” = LED off] 33. LED "Sink" is on

Switch open:

Signal state "H” = LED of
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PCD6

Pin assignment diagram

Digital input modules

(0).. (31
Load resistors - -
L mmm = Relativinput
A addresses . .
(32) |32 N oM Module addressing by setting the
(30) |33 10 5 base address at DIL-switches
ep) M MM — o +/- "i 128
~ - - 1j23la 7*
(26) | 35 WM — o +/- 3 123
eo o[l WOMe £ o3
22) | 37 B 1234 12134
) - - ‘/.i\/ = = // Base address
o) 8] HeE2 64 192
(18) (30 ] M7 M2
(16) | 40 NN 9% 224
g g (-
SN TN
(2) | % WMk <« pressed
(10) | 43 [ D] B9 3
o
User ground ® |44 u @).\2_8/
GND/ Vin - © |45 -@)./@’9\/
Protective ground (4 | 46 | @’.@ j | Example: 1126 - 96 + 30 |
@ oW Eim |
(;) © © Absolute address = base address + relative address
View to module front
0..47: Wire numbers of system cable
2..(32) Pin numbers
@ (© (e of connector
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Digital input modules

PCD6

11.3 PCD6.A200 Output module with relay contacts

Application

The module contains 16 relays with normally-open contacts for direct or
alternating current up to 2 A, 250 VAC. It is especially suited wherever

perfectly isolated AC switching circuits must be controlled with
infrequent switching (see installation notes).

Technical information

Total outputs per module

Switch rating

Contact lifetime (AC1)

Relay coil supply

\oltage tolerance
Dependent on ambient
temperature

Typical output delay
Operating temperature
Storage temperature
Conforms to standards

Noise immunity with
IEC 801-4

Internal current usage
from 5V bus

16, isolated normally open contacts (NO)

2A, 250 VAC AC1
1A, 250 VAC AC11
2A,50VDC DcC1
1A 24VvDC DC11

2 A, 220 VAC 1 million operations
1A, 220 VAC 2 million operations
0.4 A, 220 VAC 4 million operations

Nominal 24 VDC smoothed or pulsed,
10 mA per relay

Temp. Smoothed DC  Pulsed DC
20°C 18,5..37VDC 14..28V
30°C 19,5..35VvDC 15..26,5V

40°C 20,5...32VDC 16..25V

50°C 21,5..30vDC 17..23,5V

typ. 7 ms

-20...+50°C
-20...+85°C
IEC 1131-2

4 kV direct coupling
2 kV capacitive coupling

5..50 mA
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PCD6 Digital input modules

Presentation
| ¢ bl b dd PCD6.A20
nsertable base address—____|
- , —OUT 32
é @——— DIL switch for base address ——os
d o1
q . Q2
é |+ ASIC as bus interface 93
3 Q¢
g LED displays for 33
& signal states of the outpuits X
g Ny S
I O
Jumper to cancel QI/O * 813
e T s D e B e O14
. Optocoupler N oy ot
— RC contact protection b
L L) L LT Relays with VDR D
contact protection Lo
] ] ] ] [ I I |
S UL 8 L
«©w [ . |
1M 3 Module connector Lo
[« 1% 1t 1
i EnEnEnE =
] ]

*) When employed on PCA2, remove jumper

Output circuit

|

Optocoupler Relay Contact i 17. LED

protection ; 24V ext.

b—¢ s2..35 Vi, 24 VDC
— { g..15

L |
|
|

PCD8 >
" ASIC | Rl \g circuits
> 330

T 7T 17 17717 1 1T 17 171

& , ¢ 16...81
o

Addr. {%‘
LED 40...45 GND
qk—ﬁ 46/47 PGND

Relay energized (contact closed) LED lights up

Relay reset (contact open) LED is out
This requires 24 VDC at terminals;#%GND and 17. LED (24 V ext.)
to be lit.
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Digital input modules

Supply
voltage
Vm +
24V ext.

24V out
for test

User ground
GND /7 V), -

Protective ground
PGND

(32
(30)
(28)
(28)
(24)
(22)
(20)
{18)
(16)
(14)
(12)
(10)
(8)

?)
4)1 4
2)| 4

~

Pin assignment diagram

| [©] B
] §T
1O I
IO T
160 B
| O] B
@) PX
10 B
(O s
WO 26

©..

= Relative output

N
f/im

addresses

PCD6
Module addressing by
setting the base address
at DIL switches
0 16 32 48
11 7 (e 1]
4 als
[0 cjna0o tnto Rnac0
84 80 96 112
T (] [ [] Base
il R T e
] () [T] ]
128 144 [160 176 &
1] [T ] ]
fole]  [1[lsla] | [12lsle] | il
1 Ol (] | T
192 208 224 240
. ] u
i2sle)  [1lzjsla] | [ilelolel  [1]2[s]d
(1] e (111 O
@4— pressed

View to module front

..47: B
H ;(c)(sez)) -

Wire numbers of system cable
Pin numbers
of connsctor

|Examp|e: 0174 = 160 + 14 ‘

‘Abso!uta address = base address + relative address
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PCD6 Digital input modules

Installation Notes

* For reasons of safety it is not allowed that low voltages (up to 50 V)
and higher voltages (50...250 V) are connected to the same module.

« If a PCD6 system module is connected to a higher voltage (50...250 V),
higher voltage approved components have to be used for all elements
which arc galvanically connected to the system.

* Using higher voltage (50...250 V), all connections to the relay contacts
are to be connected on the same circuit. That means at one point in such
a way that they are all protected against one AC-phase hy only one fuse.
Each load circuit may be protected individually by a fuse of max. 2 A.

L N
PCD6.A200 18 A
max.
—
, ]
; L
i
¥ 1
- ]
—0
% —
|
max. 2 A
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Digital input modules PCD6

Switching inductive loads

Because of the physical properties of inductivity, it is not possible to
disconnect inductance without interference. This interference must be
minimized as far as possible. Although the PCD is immune to this
interference, there are other devices which may be susceptible.

Is should be noted here that, as part of the harmonization of standards
throughout the EU, the EMC standards will be valid from 1996 (EMC
Directive 89/336/EG). Two principles should therefore be emphasized:

1. The protection against interferences from inductive loads is
imperative.

2. Interference should be eliminated as close as possible to its source.

It is therefore recommended that a protection circuit should be fitted at
the load (often available as normal components on standardized contac-
tors and valves).

When switching direct voltage it is urgently recommended that a
recovery diode is fitted above the load. This should even take place
when, theoretically, an Ohmic load is switched. In practice, there will
always be a proportion which is inductive (connection cable, resistance
coil, etc.). In this case it should be noted that the switch-off time will be
longer (Ta ca. L/RL ¥(RL*IL/0,7).

For direct voltage the transistor output modules are recommended.
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PCD6 Digital input modules

Relay manufacturer's information on RC unit dimensioning

Wiring contact protection: Dimensioning guide for RC
combinations
The purpose of contact protection

wiring is to suppress switch arcing ¢ 1 u

("sparks") and thereby prolong the m‘"F":? 04 Load E’:m

lifetime of the contacts. All E P

protection wiring has disadvantages ‘ Te R -

as well as advantages. Table 1 2 {5 g ¢

should simplify the search for a ¢ ¢ 5

favorable solution in each case. For =3 M - 2

the cancellation of arcing by means 6 3

of an RC unit, see figure 3. “17? L iko

J - &

The value for C is the direct result ? [ s

of the switching current. The “’PF*E :‘

resistance value R can be 6 3 i

established by drawing a straight 4

line through the corresponding -2

points on the | and U curves and ]

reading off the resistance at the 10nF - 1000

intersection with the R curve. o3 o
3 -6

When switching off load circuits 2 ] [;

with inductive components (e.g. =

relay coils and magnet coils) the 1nF -

interruption of current results in -2

overvoltage (standard inductance)

at the switching contacts. This may %;on

amount to many times the [ ¢

operating voltage and so threatens L, -

the insulation of the load circuit. - ¢

The resultant breaking spark leads L 2 i

to rapid wear of the relay contacts. - 2

For this reason contact protection

wiring is particularly important L 1oma -0

with inductive load circuits.

Example:

U=100V;I=1A
C is found directly as 0.1 uF
R =10 W (from line trough R scale)
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Digital input modules

PCD6

11.4 PCD6.A350 Digital output module, electrically
isolated, short-circuit proof, switching
capacity 24 VDC, 2 A

Application

Highly-efficient output module with 16 transistor outputs 5 mA to 2 A,
short-circuit proof and electrically isolated. Voltage range 8...32 VDC.

Technical data

Number of outputs
per module

Output currentdy

Max. inductivity

Short-circuit behaviour

Operating mode

Total current per module
\oltage range
Residual ripple of W
\oltage drop

Common mode strength

Output delay typ.

Operating temperature

Storage temperature

16, opto-isolated

5 mA...2 A (leakage current max. 1 mA)
Load impedance should not be less than
12 Qin a voltage range 8...24 VDC.

150 mH at1.5 A
80mHat2 A

The output current is limited to 3.5 Aon a
short-circuited load circuit. In case of
permanent overloading, the output switches
off after a few seconds. From this moment
on, starting attempts are made at intervals.
If overloading is terminated, the output
automatically switches back on.

Source operation (positive switching)
See diagram
8...32 VDC, smoothed
Max. 10%
Max.2Vatl=2A
Max. 72 Vpp

Switching on: 10 ps — ohmic Switching off:
100 ps current range 5 mA...2A

-20...+50°C

-20...+85°C

Page 11-14

O SAIA-Burgess Electronics Ltd.

(D6-11-E.00C)26/735 E3



PCD6

JAVAVAYSY

FaVaYaVaYi

FAVAYaYi

Applied standards

Noise immunity with

IEC 801-4

Number of ass
addresses

Digital input modules

VDI 2880, NF C63-850

4 kV direct coupling

2 kV capacitive coupling

igned
16

IEC 1131-2, DIN 19230 and 19232,

Internal current consumption Max. 120 mA from 5V bus

Current load/ambient temperature diagram

9,
Ambient temperature Y

Example: (Vo= 24 VDC)

8
(in C;Sr;d;r T\%?mzjlh rié?}?ﬁ;le 0 { 8 valves each of 48 W (50% duty cycle)* 8 A
-ase 9 | 4 valves each of 48 W (75% duty cycle)* 6 A
position: vent holes, top and 4 connectors each of 24 W
bottom) 40 AN (95% duty cycle)* 4A
30 N Average total current 18 A
Admissible ambient temperature 50°C
2
0 *) Thermal time constant of the module:
0 8 16 24 32A approx. 5 min
Average total continuous current of all outputs
of the same module
Presentation
Insertable base addre il
ser S ss____|
@/M DIL switch for base address L Oél':' 32
. g1
_— ASIC as bus interface 8 :
E/ LED displays for 8 :
signal states of outputs 8
§ ;
= o4
\ . .
Jumper for disabling Q 1/O ** 8};
014
[ I S
Optocoupler Vi
LI S
Heat sink [
with short-circuit proof s
output circuits L
8 [ S B |
2 LI |
T © [ |
[ 8 [ I B |
a Module connector. L
t
)

**) When employed on PCA2, remove jumper

26/735 E3Ds-11-E.DOC)
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Digital input modules PCD6

Output circuit

Connector
Output transistors Loads
Optocoupler  with protective circuit J
LED ! 7 16..19
00 !
l ¥ % { ! Group A
™ % T 00
PCDs : [H J 0  leememadd 1
bus o r | '
T ASIc [ | : !
- LC L !
C I || 28..31 :
- | ! +
- | Group D | T Vou
L_SZ : L 24VDC
il i o -
LED : ) 015 —
016 ‘I \{ 15 ) S
i A Vout -
47n L \ 40...45
250V | 1 J paeNp n
PN sy f
Output circuit
Output conducting (set): LED lights up
Output non-conducting (reset): LED is out
0..47: Wire numbers of system cable
PCD6.K2..: Recommended system cable
The 16 outputs are divided into 4 groups A, B, C and D with 4 outputs
respectively. The positive voltage is supplied separately for every group.
This allows applying different voltages to the same module in the range
from 8...32 V. The negative pole, however, is common to all 4 groups.
User voltage
The following user voltage is recommended to keep the ripple content to
a minimum. A capacitor on the DC voltage side is absolutely necessary
to compensate for switch-on peaks, e.g. in case of lamp loading.
Fuss
380 VAC 19 VAC 24 VDC max. 18 A
| S—— + Mod. 1
—— + Mod. 2
NN N
— + Mod. 3
 — + Mod. 4
2200 | pF
4ov [+
NN N

Capacity of three-phasse transformer -
P (VA) = Imax 24 VDC (A) * 27 V
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PCD6

e
(32) | 32 [ i@ 16
(20)(33 ] | MO
«C
(28) 34 ] | M@
(26) |35 [ I@
(24) |36 | l@ 20
22|37 |W®
o
20)[36 (] |M®
OIEINI (O
{18) | 40 10

(14)

(12}

(10)
User ground (@)
G

ND / Vou - —(g)*

!;rotectiva ground(j)w

(2)

View to modu
0...47.

(a) -

Pin assignment diagram

iaa

Ry

= Relative output
addresses

Group A (A0...3)

+

Group B (A4...7)

+

Group C ({A8...11)

+

Group D (A|2...15)+

Digital input modules

Module addrsssing by

setting the base addrsss

at DIL switches

0 16
1114 [ 111 ]
il e R
64 80
BN B [ ] (]
nzaollocoRRas
| 1} u B
128 144 1
ozooiezoolRnz
1
[ . (]
192 208 2
11 [} (]
[ |
] H EN

@4_ pressed

(e}

le front

Wire numbers of system cable
Pin numbers

of connector

Example: 0174 = 160 + 14

l

L] B
i[2fale]  address
17 -

1

/

‘Absolute address = base address + relative address

26/735 E3Ds-11-E.DOC)
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Digital input modules PCD6

11.5 PCD6.A400 Digital output module, electrically
connected, switching capacity 24 VDC, 0.5 A

Application

Moderately priced output module with 32 transistor outputs in 4 groups,
5...500 mA, no short-circuit protection. Circuits are electrically
connected in the voltage range from 5 to 32 VDC.

Technical data
Number of outputs per module 32 (4 x 8) electrically connected
Output currentdy; 5...500 mA (leakage current max. 1 mA)

Load impedance should be at least48
in the voltage range from 5...24 VDC.

Operating mode Source operation (positive switching)
Total current per module 32x0.5A =16 A (100 % duty cycle)
\oltage range Y 5...32 VDC smoothed

10...27 VDC pulsating
Voltage drop 1V at0.5A
Output delay typ. 10 ps at an ohmic load 5...500 mA,

longer in case of inductive load because
of the freewheeling diode

Operating temperature -20...+50°C

Storage temperature -20...+85°C

Applied standards IEC 1131-2, DIN 19230 and 19232,
VDI 2880, NF C63-850

Noise immunity with 4 kV direct coupling

IEC 801-4 2 kV capacitive coupling

Number of assigned addresses 32

Internal current consumption  10...250 mA
from 5V bus
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PCD6 Digital input modules
Presentation
Insertable base address\\ " pops.po
L DIL —OUT 48
é ‘—l—J ‘—‘—J @—v switch for base address S
g 2 spare transistors 8 8n
g ——= ASIC as bus interface R
§ E/ ~ LED displays for 2% § zg
g B\ signal states of outputs '8 8
g ng o
] T~ Jumper for cancelling QI/O * "8 8n
\\ . “d O
M Transistor control L 2o
CLITTTTTY o — v
Output transistors with protective diodes Vo
IO L L
[LLITTTT) = g Module connector Lo
ERENEEEiY S R
o LI R |
*When employed on PCA2, ' ['j :
i remove jumper. o
Output circuit
LED Output Protective , Connsctor
00 transistors  diodes J Loads
1 32/33
|
( 2 ! Group A
: |
i 00 —
PCD6 5 7o —
bus 1/0 L - | I
ASIC J
r }
- 1 88..39 | U Fuse
- | S
B ( N | Group D I = Vou
L ! — 24VDC
| -
4031 —
K] Lol
n 4435
LED 4 PGND
031 L ‘1 46/47 -
Output conducting (set): LED lights up
Output non-conducting (reset): LED is out
26/735 E3ps-11-E.DOC) [0 SAIA-Burgess Electronics Ltd. Page 11-19



Digital input modules

PCD6

Fuse It is recommended to protect every ..A400 module against
short-circuits with a 10 A quick-acting fuse

0..47: Wire numbers of system cable

PCD6.K2... Recommended system cable

The 32 outputs are divided into 4 groups A, B, C and D with 8 outputs
respectively. Every group is separately supplied with positive voltage.
Different voltages may thus be applied to the same module in the range
from 5...32 V. The negative pole, which is connected to ground, is
common to all 4 groups.

Pin assignment diagram

ﬁ@ 365
%\TOUP 7A + - = Relative output
(A 0..7) (32) | 82 @-. addresses Moduls ?IddrbeSSingdzy
setting the base address
Group B (30) ]33 m(OMI) at DIL switches
Ag..15) * 128
{ ) (28) | 34 -@. IIII lll
Group (26) | 35 < .@.
+ -
(A 1623) (24) 36 .@.@ ro 160
1j2{af4| Base address
Group D ,(%_2_)__37 o ®.® .
(A 24..31) " (20) 38} 0] @ 64 192
Il
4
oo oW MOmMES
(16) | 40 4 [0 [ 96 224
(14) | 41 1O 15 IIEE IEEE
(12) 42 .. «pressed
(10) |43 M) MGIDME) .
User ground (B)ﬁ\ .®.
GND / Vau - (8)| 45 .@.
I . =
Protective ground (4)1&: .q.J Example: 0126 = 96 + 30
PGND @0 EEEE) |
(a_) () (e) Absolute address = base address + relative address

View to moduls front

0..

i

AT

(32)
a){c)(e) —

Wire numbers of system cable
Pin numbers
of connector
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PCD6 Analogue input/output modules

12. Analogue input/output modules

With analogue modules, a distinction is made between circuits with a short
or long A/D or D/A conversion time. For slow processes such as
temperature monitoring, "slow” and thus less expensive anal ogue modules
are usually sufficient. Both variants will be listed in the following as well
as a classification into configurable modules for different input/output
signals and modules for reversible signals.

PCD6.W1.. Fast analogue module with a 30 pus conversion time
for the acquisition and control of rapid processes.
12 bit resolution. 8 inputs plus max. 4 output channels
with the signal ranges 0...5 V to £10 V and 0...20 mA or
4...20 mA. Connection of resistance thermometers
Pt1000/Ni1000 is possible.

PCD6.W3.. Relatively slow input module for temperature measure-
ment with an A/D conversion time of max. 120 ms.
16 inputs for voltages from £100 mV to £10 V or
currents 20 mA or 4...20 mA. 8 inputs for direct
connection of resistance thermometers Pt100/1000 or
Ni100/1000 or thermocouples. 12 bit resolution plus
preceding sign.

PCD6.W400 Fast output module with an 8 bit resolution.
D/A conversion time <5 pus. 16 outputs switchable for the
output ranges 0...10 V, 0...20 mA or 4...20 mA.
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Analogue input/output modules PCD6.W1.. PCD6

12.1 PCD6.W1.. Fast analogue I/O module with

12 bit re solution

The ..WL1.. analogue module consists of a base module and up to six
add-on range modules which select the input and output voltage or
current ranges. This enables the 8 input channels and 4 output channels
to be configured independently.

It is also possible to directly connect 4 resistive temperature sensors
(or resistance thermometers).

Module over view

Base malule

PCD6.W100 Contains the input multipker with the A/D converter for
8 input channels via the ramgnodule and connections for
4 output channels.

Range modules

Inputs

PCD7.W101 Measuremerdange 0...10 V (£10 V or £5 V)
Input resistance 10 K2

PCD7.W105 Measurementange 0...20 mA (£20 mA or £10 mA)
Input resistance 499/0.1%

Time constant on input filter 1 ms

Outputs

PCD7.W200: 1 channel Range 0...10W. load resistance 3 kQ
PCD7.W201: 1 channel Range 0...1Mn. load resistance 300Q
PCD7.W202: 1 channel Range +10nvin. load resistance 3 kQ
PCD7.W203: 1 channel Range ¥1min. load resistance 300Q
PCD7.W204: 1 channel Range 0...20 mA, max. circuit resistab08Q
PCD7.W205: 1 channel Range 4...20 mA, max. circuit resistance Q500
PCD7.W206: 1 chanh®arge -10...0 V, min. load resistance 3 kQ

Technical information of the base module

Inputs

Total input channels 8 voltage or current inputs and 4 inputs
for resistive temperature rssors (Pt1000 or
Ni1000).

Isolated No

Measurng principle Differential

Signal rangs See range modules

Digital represent#on 12 bits (0...4095)

(resolution) Unipolar or bipolar, selectable by jumpe

on the base module

Page 12-2
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PCD6

A/D convertion time

PCD6.W1..

<30 us

Accuracy (ref. to measured 0,45% %2 LSB unipolar

value)
Accuracy of repetition
Temperature error

Max. overvoltage

Resistance to interference

according to IEC 801-4

Common-mode behaviour

Outputs
Total output channels

Isolated
Signal ranges

Digital representation
(resolution)

D/A conversion time
SENSE inputs

Resistance of OUT
signal cables

Precision (referred to
output value)
Temperature error

Ext. supply 24 VDC

Current used internally
from the PCD6 bus

0,45% +6 LSB bipolar
Within 3 LSB

Typically 0.2% across temperature range
0...50°C

60 VDC

1 kV capacitance coupling without shielding

2 kV capacitance coupling with shielding

M+ Um<t12V CMR =  74dB
CMMR = 200 pV/V

UINJ
—o -

Ucml

i Filter

PGND

CM: Common Mode

Max. 4, short-circuit protected
No
See range modules

12 bits (0...4095), unipolar or bipolar
depending on range module

<20 us

2 each per output, for precise voltage
control

Max. 200Q (total both cables)

\oltage 1% £5 mV
Current 1,4% +50 pA
Constant current 2 mA £1%

Typically 0.2% across temperature range
0...50°C

Only required for current outputs, same
guality as for supply module ..N2..

+ 5V 60mA
+15V 50 mA
-15V 50 mA

26/735 E3Ds-12-E.00C)
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Analogue input/output modules PCD6.W1.. PCD6

Presentation
e
= DIL switch for base address Q) PCD6.W10
Base address insert—
i
d LED indicators-~8 e
d I = .
a . \\ .
£a ASIC as bus interface
<] S
A 5 Input area with module
0.3 N R locations A and B for input
mo g range module
< MUX: Input multiplexer
N B _:‘ 10 AD:  A/D converter -
7 ) 205 J10/11: Range jumper e
L —  J10 1
1
LI I )
R, 1l
D c Vi
0 13 012 Output area with module 1
locations C to F for output .
range modules for 1 output e
— respectively L1
B F E = Output addresses 012...014 //: "
[an]
015 0 14 o Module connector” | O
0

The following functions are realized:

— The base PCB with bus interface, address coding, A/D converter with

MUX, the range jumpers and the module locations to accommodate
the range modules.

The 2 module locations A and B may be configured as desired with
input range modules PCD7.W101 and ..W105. The jumpers apply to
the two module locations as follows:

Unip.

3
=

"Unipolar” position 0...10V, -10...0V, 0...20 mA
i "Bipolar” position  £10V, £5V, £20 mA, 10 mA

105 Position 10: Total range 10 V and 20 mA
20 Position 20 Total range 20 V and 40 mA

Factory setting: 10 unipolar

The 4 module locations C...F may be configured as desired with the
output range modules PCD7.W2..

Page 12-4
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PCD6 PCD6.W1.. Anaogue input/output modules

Inserting the range modules
The ..W1.. module must be pulled out of the rack unit in order to install
the range modules.

Please note that module locations A and B are designed for input
modules only, locations C to F for output modules only.

Warning: The base PCB and the range modules both incorporate
components which are sensitive to electrostatic discharges.

A

Various range modules can be inserted at the 6 module locations. Please
do not forget to write the configuration in the spaces provided on the
sticker for the front so that it may be seen from the outside.

OUTPUTS
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PCD6

PCD6.W1..

Analogue input/output modules

Block diagram

PCD6 bus

<

ASl
aNo
AS t

AS)E +

viva

Haay

J1I4M
avad

T
viva

Jisvy

INTERFACE

BUS

1
olsy

_

IOVLI0A
434

SL/vi/El/2l "Haav

A4

‘s ONDd
6¢ - QiY
8¢ + Qliy
0y - UIA

£7°ge U

2mA
ouT

24VDC*
IN

118 ¢} viva

L7770 ""Haav

lig ¢l
viva

ﬁlN>w:m

—Co

38
ino

a

‘3§
ino

e
ino

a

e——002

XNN

1ndino

38
1no

OUTPUTS

Ll

g,

31N00N
ENTERL
1ndNt

¥l

ASng

£l

/\ cl

IINAON L]

0l

R AR AR R R IR R IR R R IR Y

INPUTS

* Only required for current outputs
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PCD6 PCD6.W1.. Anaogue input/output modules

Connector assignment diagram and addressing

A...F Module locations
Module addressing b
(Suppl Y ; @ @ setting the basic address
vo,g;gg. - - Relati;/ethaddresl- at DIL switches
Vi 4 585 0 8 anaio
n o+ 24v) (32) 32 @Ew input/output chan%els
(30)| 33 OISk
<9 0 16 32 48
o et o L T B M
(26)| 35 \@E“g tnputs . H .
_ 10...17 64 80 96 112
o D hl MRl R Meed
4 4 Basi
- (22)| 37 Dm BIOI=H u s W O /agds:gss
. It I
(2038 M | ) E22 i | oo | e
4
aol o m MO o P | e |
(186) { 8 [5]24 }OUT @ sz - 208 | 224 240
o
o o o5 [ sense o occo ocolonao
(12) A 10 [=]26] | oUT @ < prossed
(10) 11 [=]27} | SENSE
gs&eor ground (8) w 12 E]ZS out
Vin- / RTD- (6) 13 [=]29| | SENSE
(4) 14 [=]30| | ouT ,
Protective ground L Example: 0175 = 160 + 15|
PGND (2) [(+]15 [SJ81| | SENSE © 1 P ‘
L e

(a) {c) (8)

View to module front

0...47: Wire numbers of system cable
é2;...(32) —  Pin numbers

aj(c}{e) — of connector

‘Absolute address = basic address + relative address

* Only required for current outputs
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Analogue input/output modules PCD6.W1.. PCD6

Programming and 1/0O addressing

Input/Output for channelnput channels AD convert Output channels
selection and A/
conversion (1 = selected)'o 111213141516 17]| 8 012|013 |014} (015

B|taddressford<';1tat0 11213la|5|6|7!8]9]10]11 12| (13]|14||15

read/write
[ - o
O = N M < W W N O P -~ ©
0 OO0 o0 ao0o0o0o0aaoaon Qo g
<« >
1723
@
m
e o a a
- = < <
N
Digital value, 12 bit read/write Read only

If bit 14 "AD bipolar” = 1: then jumper U/B is in the bipolar position
for input range modules at, points A and B

If bit 15 "AD busy” =1: then A/D conversion is in progress

User program for reading analogue value
To read an analogue value from channel 12 into register R102.

( ACC H ) (Accu must be 1)
SET O 2 *) Selectinput channel 2 by setting bit 12
RES**) O 8 *) O Start A/D conversion by toggling

SET @] 8 *) 0O address 8 (A/D convert)
RES O 8 0O

STH I 15 *) O High = conversion in progress30 us)
JR H -1 [0 Wait or branch until conversion is complete

Conversion complete

BITI 12 Read A/D value, 12 bits
I 0 *) bits from address 0 (LSB)
R 102 into register R102

*)  The base address of the module must be added to these operands.

**) If the 2 mA module type PCD7.W120 on location B is used, wait 10
ms before instruction RES.
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PCD6

PCD6.W1.. Anaogue input/output modules

User program to output an analogue value
Outputs an analogue value from register R113 to output channel O13.

BITO 12 Output 12 bits
R 113 from register R113
@) 0% to address 0 (LSB)
( ACC H ) (Accu must be, 1)
SET O 13% Select output channel 013
RES @) 13 %) and start DA conversion

*) The base address of the module must be added to these operands.
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Analogue input/output modules PCD6.W1.. PCD6

Module connection of analogueinputs

Module locations A and B may be configured as desired with input range
modules having 4 inputs respectively. It is possible to select between
unipolar and bipolar input with jumpers J10 and J11.

Connector and wire assignment
view to module front

ke
|| ]
@ (32)|32 BIOISEL
(30)| 33 HOE17| -
é E I:I (28)] 34 H@E 18] 12
= (26)| 35 @E“g 13 Modgle
oy 58 Y- locations for
A 3 )36 [ [H@[20| 14 inputs
103 i - RTD + (22|87 [] () 21| 15 .
[
e @A) o)lss B G E22| 16
— B %T 1o! (18) H@E2s 7
14...7 = 2%10 (16) #(e) o] 24
| (14) F(®) 25
s (12) [+](10)[=] 26
\ 0 13 0 12 (10) #0715 27
| GND (8) [+](12) [=] 28
. F E s (4) EPI=EL
0 15 0 14 o PGND — =6 Het
N
i @ (© (o)

0...47: Wire numbers of system cable
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PCD6 PCD6.W1.. Anaogue input/output modules

Voltage inputs for ranges 0...10 V, £10 V, 5V

Range module:PCD7.W101
There are two jumpers on the base module for voltage range selection:

U = unipolar voltage
B = bipolar voltage
10 = entire voltage range of 10 V

20 = entire voltage range of 20 V (e.g. £10 V)

Digital input values are as follows:

Range module PCD7.W101

Jumper U/B U B B
Jumper 10/20 10 20 10
Signal 0..10V 10V + 5V
Digital values

4095 +10V +10V T +SV T

2048 + 5V ov ov

0 oV 10V sv)

Pt1000 or Ni1000 resistance thermometers can be connected using the
2 mA output of wire number 38.

Process PCD6.W1..
4 x 4k7
+ 0 3 x 100n
i L Y L
j : © | I
& s I—T]
a) o {1
—] ™
GND | 45
PGND | 47 L AD
P 2 W I
7 ! v 1 11
> & s T— T
".\. — 20|[ i
b) T >
GND | 45

PGND ‘ 47 L

Note
The process ground, or that of an input amplifier, must be connected to

the ground of the analogue module (at terminal "-"). In unipolar operation,
the more positive potential is connected to the "+” terminal. In this way,

negative voltages (b) can also be measured.
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Analogue input/output modules PCD6.W1.. PCD6

Current inputs for ranges 0...20 mA, 4...20 mA, 20 mA and £10 mA

Range module:PCD7.W105

There are two jumpers on the base module fore selecting the current
range:

U = unipolar input

B = bipolar input

10 = entire current range of 20 mA

20 = entire current range of 40 mA (e.g. £20 mA)

Digital input values are as follows:

Range module PCD7.W105

Jumper U/B U B B
Jumper 10/20 10 20 10
Signal 0...20 mA +20 mA +10 mA
Digital values

4095 +20mA * +20 mA T +10 mA I

2048 +10 mA | 0mA 0mA

819* + 4 mA*
0 0OmA | 20mA | 10mA +

*) The same range module is fitted for current range 4...20 mA.
The 4 mA current limit is controlled with the user program
(digital value 819).

Process PCDG.W1..

el 40
)@p“' §4999@

a “-‘_N .,/" 16
— [

AD

B

Note

The process ground, or that of an input amplifier, must be connected to
the ground of the analogue module (at terminal ”-"). In unipolar operation,
the more positive potential is connected to the "+” terminal. In this way,
negative voltages (b) can also be measured.
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PCD6 PCD6.W1.. Anaogue input/output modules

Connection of 4 Pt1000 or Ni1000 resistance thermometers

Range module on socket A:
PCD7.W101 (0...10 V) for 4 Pt1000 or Ni1000

Range module on socket B:
PCD7.W120 for 4 constant current outputs of 2 mA

The ..W120 modules provide a constant current of 2 mA up to a circuit
resistance of 200Q. The voltage drop at the resistance thermometers is
supplied to the voltage range module on the socket A.

Important: Unused 2 mA outputs must be short-circuited.

Example for connection of channel 10:

+0

L | X -

(32)]32 o [=]18) 10 J Range module
(30)|33 1 [F17) -1e PCD7.W101 for
(28)| 34 2 [F18] 12 : < \60"533 Inputs
(26)| 35 a3 [F19 13 .

(24)|36 [ ] [#]4 [F]20f oo 20 | +

(2237 (] [#]s [Ja1) ot ".4 Y 2> mA module
20)|os M [He (22| o2 : PCD7.W120
(18)| 39 T [+]7 []23| o3 ’ '

Partial view to front of connector

Software

If the range modules are plugged onto the basic module correctly
(voltage inputs on socket A, constant current outputs on socket B), the
circuit recognizes that the configuration comprises resistance thermo-
meters. Therefore, the user must only ensure appropriate handling of the
voltage inputs in the software, as described in chapter "User program”. A
simplified temperature calculation using Pt1000 is shown overleaf.

26/735 E3ps-12-E.DOC) [0 SAIA-Burgess Electronics Ltd. Page 12-13



Analogue input/output modules PCD6.W1.. PCD6

Temperature measurement with Pt1000 and range module for 0...10 V

The temperature-dependent resistor Pt1000 shows a resistance of
RO = 1000Q at 0°C. In the temperature range from -20°C to +200°C
resistance develops with an accuracy of 1% according to the following
formula:

Rr=RO (1 +3.83*10*T) Tin°C

Sensitivity S on the measuring range module £10 V under 2 mA is the
following:

S =3.83*10%°C * 4096 LSB/10 V * 0.002 A * 100@ = 3.14 LSB/°C

The 2 mA constant current results in a voltage of 2 V at D00
On measuring range module 10V, this corresponds to a digital value of

4096 * 0.2 =819, i.e.
1000Q = 0°C =819 LSB = Offset

With these two values a conclusion can be drawn from the digital
measured value to the temperature in °C at all times.

digital measured value - 819
3.14

T(°C) =

or

digital measured value =3.14 * T + 819 Tin°C

Example 1:  digital measured value 1300 LSB
1300-819

T= 314 - +153.2°C
Example 2:  digital measured value 770 LSB
_ _770-819 _ o
T= 314 - -15.6°C
Example 3: 100°C corresponds to which digital measured value?

Digital measured value = 3.14 * 100 + 819133
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Anaogue input/output modules

Module
locations for
outputs

PCD6 PCD6.W1..
Connection of analogue outputs
On the PCD6.W100 base module, the 4 output channels can be
individually configured from a selection of output range modules.
Connectors C to E are provided for this.
Connector and wire assignment
B view to module front
Elem
Vin +24V* T
(32)| 32 EIOI=k
m (30)| 33 @O E17
: N (28)| 34 @
£g (26)] 35 EIOI=ET
o 2@
A x 24y 36 [] @20
0.3 R [ — 22871 G E2
I T
2 20)cs Ml [H(e) 22
| B ME (18) (7)) [=] 28
14...7 = 2oJ! (18) 8 [£]24|0UT (2
L 10 (&}
(14) 9 [=]25| SENSE
(12) (] 10 [F26|0UT 43) 1
(o}
oD13 0012 (10) 11 [=} 27| SENSE
(8) [+] 12 [5]28|0UT ({4)
GND - w
— (Vin =) (g) 13 [=] 29| SENSE
F E pr
- < (4) 14 (=] 30| OUT {5)
¢ 15 0 14 Q PGND —— | u.
e (2) 15 [=] 31| SENSE
—
o (a (e} (o)

0...47: Wire numbers of system cable

* The external 24 V supply is only required for current outputs
(PCD7.W204 and ..W205 modules).
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Analogue input/output modules

PCD6.W1..

Voltage outputs 0...10V, 0...1 V, 10V, #1 V, -10..0 V
Range modules

PCD7.W200: 1 output channel for range 0...10 V

PCD7.W201: 1 output channel for range 0...1V
PCD7.W202: 1 output channel for range +10 V
PCD7.W203: 1 output channel for range +1 V

PCD7.W206: 1 output channel for range —10...0 V

Digital output values are as follows:

PCD6

Digital

Range module

values

W200
©..10 V)

.W201
©..1V)

W202
(=10V)

.W203
(=1V)

W206
(-10..0 V)

4095
2048

+10V
+5V
0

+1V
+0,5V

+10v 1
ov
-0V |

+1v 1
ov
A1V |

ov
SV
-10V

Example for connection of output channel 13:

PCD6.W1..

11

Process

SENSE+

10

OUT+

27

SENSE~

26

OouUT-

Note

RL 2 3kQ

Two "SENSE” measurement cables are provided to increase voltage
precision at the load resistor RL. These must be high impedance cables
(1=0.2 mA), by which the effective voltage on RL is measured, and if
necessary corrected. If the SENSE detectors are not required, then

terminals 26 - 27 and 10 - 11 must be connected together.
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PCD6

PCD6.W1..

Current outputs 0...20 mA, 4...20 mA
Range modules:

PCD7.W204: 1 output channel for range 0...20 mA
PCD7.W205: 1 output channel for range 4...20 mA

Digital outputs are as follows:

Anaogue input/output modules

Digital Range module
values
~W204 .W205
(0..20 mA) (4..20 mA)
4095 +20 mA +20 mA
2048 +10 mA I +12 mA {
0 0 mA + 4 mA

Example for connection of output channel I3:

PCD6.W1.. Process
ouT +
10 (/
| RL<500Q
26 A ouT -
1

32...35 -«— 24VDC
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Analogue input/output modules PCD6.W3.. PCD6

12.2 PCD6.W3.. Analogue input module for slow processes,
12 bit resolution + preceding sign

This analogue module also has modular design. It consists of a universal
basic module and 1 to 4 measuring range modules. This allows mea-
suring voltage ranges from £100 mV to 10 V or current ranges 0...20 mA
or 4...20 mA and to store the values digitally in registers. Connection of
resistance thermometers or direct connection of thermocouples is
possible by using the appropriate range modules. Different measuring
range modules can be plugged onto the four sockets, thus meeting the
individual requirements optimally.

List of modules
Basic modules

PCD6.W300: for employmentin a 50 Hz environment with the
corresponding clock frequency for antiphase noise
suppression. Input multiplexer for max. 16 input
channels. Special 2 mA constant current output.

PCD6.W301: for employmentin a 60 Hz environment with the same
functions as type ..W300.

Input range modules

PCD7.W100: 4 channels, measuring range 10 V
Eingangswiderstand 20@}#0,2%

PCD7.W101: 4 channels, measuring range 1 V
input resistancel0 MQ

PCD7.W102: 4 channels, measuring range £100 mV
input resistancel0 MQ

PCD7.W103: 4 channels, measuring range 20 mA bzw. 4...20 mA
input resistance 499/0,1%

PCD7.W104: 4 channels, measuring range 4...20 mA for two-wire
converter. Input resistance 49X0,1%

PCD7.W120: 4 constant current outputs 2 mA
for 4 Pt/Ni100 or Pt/Ni1000

Time constant of input filter 1 ms
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PCD6 PCD6.W3.. Anaogue input/output modules

Technical data (basic module)

Number of inputs 16 voltage or current inputs or 8 inputs for
resistance thermometers in four-wire
technique (Pt100/1000 or Ni100/1000)

Electrical isolation None (differences between negative
potentials max. 1.5 V)

Input measuring principle  Differential

Input ranges See measuring range modules
Digital representation 12 bits + preceding sign (x4095)
(resolution)
Conversion principle Integrating
Integration time ..W300 at 50 Hz: 120 ms

..W301 at 60 Hz: 16 2/3 ms
Conversion time max. ..W300 at 50 Hz: 120 ms

..W301 at 60 Hz: 100 ms
Permissible overvoltages 60 VDC

Resistance to interference 1 kV capacitance coupling without shielding
according to IEC 801-4 2 kV capacitance coupling with shielding

Common-mode behaviour W+ Ucy<+12V CMR = 74 dB
CMMR = 200 pVIvV

+o0 +

UINi
—o -

U
v _(JL Filter

PGND

CM: Common Mode

Error message After exceeding the range >+4095

Accuracy 0.3% +2 LSB (referring to measured value)

Repeat accuracy Within 3LSB

Temperature error Typical 0.8% across temperature range
0...50°C

Outputs 1 constant current output 2 mA +£1% for

temperature compensation when connecting
thermocouples

Ext. supply voltage 24 VDC required for current inputs from
two-wire converter, voltage tolerance see
..N2.. modules

Current consumption + 5V 35mA

internal from PCD6 bus +15V 35mA
-15VvV 20 mA
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Analogue input/output modules PCD6.W3.. PCD6
Presentation

DIL switch for base address O povwse
Insertable base address—— 1g2

LED display "busy” signal—

[
E

O Busy

— ASIC as bus interface
— A/D converter

Plug-in locations for input range

\f

B modules each with 4 channels and
the appropriate relative addresses
i
It
Module connector L1t
— 111
Cc 1
8...11 i
tr1I
[ A
[ A ]
Tt
e 2 -
L i D g [ |
112...15 L 1
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PCD6 PCD6.W3.. Anaogue input/output modules

Attaching the range modules
The ..W3.. module must be removed from the rack unit to plug on the
range modules.

It must be noted that socket A is disposed at the top, socket D at the
bottom.

Attention: The basic PC-board as well as the range modules
accommodate components which are sensitive to
electrostatic charging.

A

Different range modules may be plugged into the four sockets. Do not
forget to note the configuration down on the front panel.

twly

ES =
P P
~ ©

tnly

twly

[w) IO

12...18
0..20 nf
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Analogue input/output modules PCD6.W3.. PCD6

Block diagram

Input Range

Modules i
0
6

0 45 LT
| e pp— —_—
i
17 - —
2 b —d A ™
2 U BUSY @/ BUSY
P — MUX
[ Jr—
; 14 250 t— OVERRANGE
= 5 t/ A
° 21 - — 1
o 6 + — B T StaN L
S s 2 -] -V &)
F —
DA B " - toomv E
8§ 4 +/- m
YR — 1) DATA a ey DATA 4
8 gy L C /\3&/ ) D | nen E » =
10 + ——df
110 . = ©
26 - — —
e 3t S
27 - — ' READ O
(AL r g pa— o [€WRITE o
13 ¢ —d s §
s, LT D om
e 5ot O
s 16+ — ADDR 0 ... 15 = ADDR
31 - 3 2
Q Vip + 32...35 —_] 15V
> -
IE vy, - 40,45 __.«_{ <«t5Y
REF, <
VOLTAGE GND
di
<e RTD - 39 _—~.-| sy
« O RTD + 38 « GDA)
2m N
PaND 45, 47 —i—||) \/

1) The A/D converter is switched to £100 mV for the corresponding
addresses by plugging in the ..W102 range module (100 mV).

2) The 2 mA source is automatically switched to the corresponding
terminals of this module (selectable in the same way as input channels
0...7) by plugging the ..W120 range modules for a 2 mA constant
current into sockets C and D.
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PCD6 PCD6.W3.. Anaogue input/output modules

Pin assignment diagram and addressing

f‘*"—@@ Module addressing by

setting the base address

(Supply W = Rglative addres- { DIL switch
voltage* (32)| 32 r[#] @ [-]16 | ses of the analog 2 switches
Vip + 24V) input channals
(30)| 33 BIOIRY,
<<
0 16 32 48
(28)| 34 F@[]18 EEEE T (W .
(26) | 35 L@ [1e ey sl e
(24)| 36 [] /520 64 80 g6 112
G B R [RRd aden
RTD (22)| 37 Dm< H® []21 Sl 2o 234 address
128 144 160 176
ol oo G |
4 4 2[a4
(18) ([ @ []23  Ce] | MW | CTEC
- 192 208 224 240
" o 2ooMMlnBan M finan | Mnnan
4 4
(14) o 1@ [-]25 T Cwn W] B
(12) [+] A0 [-]26 « pressed
(10) L[ AD [27 @
User ground (8) /@ [-J2s
GND / Vi, - (6) E@ng
o N =130 |1 |
Protactive ground 4 J | Example: 1174 = 180 + 14 l
PGND ) [+ 31 f
I J
(a) (c) () Absoluts address = base address + relative address ’

View to module front

0..47. - Wire numbers of system cable
§2§...(32) —  Pin numbers

aj(c){e) — of connector

*) Only required if the PCD7.W104 range module is employed.
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Analogue input/output modules PCD6.W3.. PCD6

Significance of the 16 addresses

input channel selection (sst)

01213141516 | 17|18 |19 (110 |111]1H2|113]114][15

Bit address data (read) 0 |12 (3 |4 5|6 78|88 10 11 12|13 14 15
o — [ =
(=] — o o ¥ wn 0 ~ [so] o -~ ~— D>
O o o Ao o o o0 o o Q o «Q %]
@ a ? = b
4 = 5 < 3
o A
e 2 o
a. (@] <C
12-bit digital measured value
Bit 12 "Preceding sign” = 1. negative value
Bit 13 "Overflow” = 1: absolute amount >4095
Bit 15 "AD Busy” = 1: AD conversion is being effected

User program

Reading in th@nalogue value from channel I3, AD conversion and data
transfer to register R103

( ACC
SET

STH
JR

H ) (ACCU must he 1)
O 37 Selecting channel 13 and triggering AD conversion

I 15*) 0O High = conversion takes max. 120 ms
H -1 [0 (wait or branch)

BITI

12 Read 12 bits
I 0 % as of LSB address O
R 103 into register R103

STH
CFB

STH
CFB

I 12 *) 0O Checking the preceding sign
H il
I 13*) [ Checking overflow (amount >4095)
H 0

*) The base address of the module must be added to these operands.
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PCD6 PCD6.W3.. Anaogue input/output modules

Module connection for different input signals
Voltage inputs for the ranges £100 mV, +1 V, 10 V

M Connector or cable assignment
o View to module front
L]
m (32) | 32 [] o116 | 1o
] (30) | 33 [ 1170 1
0A3 ot (28) | 34 [] 2018 | 12~
used (26) | 35 [} 3119 | 13
(24) | 36 [] 4[-]20 | 14
RTD. (22) |87 [] 50121 15 o §
437 ggmA (20) | 38 M 6[-]22 | 18 3
B GND) ( 728 | 17 o
( 8 [F]24 | I8 s
( 9[-]25 | 18 2
ol £
5 C11 ( 110 [-]26 | 118
( Fl11 =27 | i
oD Fl12 28 | 112
2 Fl1s 29 | 113
D : °
L 1215 a F114 [F]30 | 114
€ J PGND
Fl1s [-]at1 | 115
|
E_' (a) (c) (8)
View to module front
0...47 Wire numbers of

system cable
..(32) 77 Pin numbers
I of connector
10...115 Relative addresses
of the input channsls

Range modules PCD7.W100Measuring range £10V = +4095
PCD7.W101:Measuring range +1 V = +4095
PCD7.W102:Measuring range £100 mV = +4095

Module sockets A to D may be equipped with different range modules.
The 2 mA constant current output RTD+ is always available irrespective
of the range modules.
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Analogue input/output modules PCD6.W3.. PCD6

Current inputs for the ranges 20 mA and 4...20 mA

M Connector pin or cable assignment
£ View to module front
—
m (32) | 32 ] 0[]16 | 1y
al o — _ (30) | 33 [] 117 1
0A3 D not (28) | 34 [] 2 18| 2 <
D used (26) | 35 [ 3[-]19 | 13
(24) |38 [] 4-]20 | 14
RTD4 (22) | 37 [] 5[-]21 | I5 2
B (2mA i “ 3
47 i (20} | 38 6[-]22 | 1s g
a GND) (18) 7 [Jea | 17 o
=
{ 8 [-]24 | 18 =
N ( 9[=J25 | 19 a
| ol =
g C11 | { [F]10 [-]26 | 110
— ( FI11 =127 | 111
aND El12 =28 | 112
o El13 129 | 113
. o
N 12015 g F14 5130 | 114
£ /) PGND
Bl1s [a1 | 115
—
B = (@ () (o)
View to module front
0...47 Wire numbers of
system cable
{2}...(32) . Pin numbers
aj(c){e) — of connactor
10...115 Relative addresses

of the input channels

Range modulePCD7.W103:Measuring range +20 mA = +4095

The same range module is employed for the range 4...20 mA. The current
limits are monitored with the user program:

4 mA =+ 819 (digital value)
20 mA = + 4095 (digital value)

Module sockets A to D may be equipped with different range modules
(e.g. A...C: £20 mA, D: £10 V). The 2 mA constant current output RTD+
is always available irrespective of the range modules.
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PCD6 PCD6.W3.. Anaogue input/output modules

Current inputs for 4...20 mA from two-wire converter

Two-wire converter requires a 24 VDC supply voltage in the circuit as
shown in the following diagram:

Two-wire converter *)
PCD7.W104

32

Vin + 24VDC »

\ p
N e
p
. //
mv / 19 PTC
1 / 16
4 ... 20mA

49.9 Q U

GND

*) The range module ..W104 can also be used without the two-wire
current converters for normal 20 mA inputs. To implement this, the
inputs must be connected to the terminals (16, 17, 18) and the
common ground terminal 45 (GND).
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Analogue input/output modules PCD6.W3.. PCD6

Current inputs from two-wire converter

Connector pin or cable assignment

Emw View to module front
> L
m Vip + 24VDC  (32) | 32 F]o [F]18 | 1o
C (30) | 33 F1 17 1
0A3 D (28) | 34 ez 18| 2 <
D (28) | 35 F13 19| 13
ot (24) |36 ] [¥]4 [-J20| 14
used tzt (22) 1387 [ [+]5 21 5 @
RTD+ <« o 2
457 meA (20) | 38 M Fls [~122| 16 3
" o] ] e
| GND) (18) F17 [F23| 17 o
(18) K8 [J24 | 18 s
(14) 9 [-J25| I8 2
.G (12) 10 Fes g ©
(10 F111 [Fl27 | 11
GND (8) 12 [-J28 | 112
g (Vi) () 113 2 | 113
. Q
D a (4) [F114 [F]30 | 114
1 12...15 o -
o / PGND 2) El1s (a1 | 115
I
=1 (8 (o) (o)
View to moduls front
0...47 Wire numbers of
system cable
§2}...(32) —  Pin numbers
aj(c)(e) — of connector
10...115 Relative addresses
of the input channeis
Range modulePCD7.W104: Measuring range 4...20 mA
(two-wire converter)
4 mA =+ 819 (digital value)
20 mA = + 4095 (digital value)
A +24 VDC voltage must be applied to wire number 32 for supplying the
converter. The requirements on this voltage are the same as for the
PCD6.N2.. power supply module. Power consumption max. 0.4 A when
connecting 16 converters.
Module sockets A to D may be equipped with different range modules
(e.g. A:4..20 mA, B: £10 V etc.).
The 2 mA constant current output RTD+ is always available irrespective
of the range modules.
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PCD6 PCD6.W3.. Anaogue input/output modules

Connection of 8 Pt100/1000 or Ni100/1000 resistance thermometers
+0

(32) |32 ] 0[-]18 | o ‘1—6
(30|33 [ 17 ] 1 <
ot (28) | 34 (] 218 | 12 agE{.”;
v— S .
used (26) | 35 [] 3C19 | 1, | | 2z38s
y - £
(24) | 36 [] 4020 | 4 = qu,:’g’,
Q0 D
(22) |37 (] 5[-]21| 15 - 20 oa S5
faa] a. —->
(20) |35 M 622 | 18
(18) TR W !
(18) 8[-]24 | 04 ]
(14) 9 [F]25 | o5 24
(12) E]10 26 | 08 © -
N D QA
-—o =
(10) 111 27| o7 12 _y | =8 3
(8) Bz s | 00 — B E
GND
(6) 118 Fag | 01 -28 O gg
o o
(4) [F]14 3o | 02 —
PGND
(2) 15 [Ja1 | o8
—

(@) (o) (o)

View to meduls front

0..47 Wire numbers of system cable
2;...(32)] Pin numbers

a)(c)(e) of connector

0..17 Relative addresses of the input channels
00...07 Relative addresses of the 2 mA outputs

Range module on sockets A and B:

PCD7.W101 (1 V) for 4 Pt100 or Ni100
PCD7.W100 (10 V) for 4 Pt1000 or Ni1000

Range module on sockets C and D:
PCD7.W120 for 4 constant current outputs of 2 mA

The ..W120 modules provide a constant current of 2 mA up to a circuit
resistance of 200Q . The voltage drop at the resistance thermometers is
supplied to the voltage range module on the sockets A and B.

Important: Unused 2 mA outputs must be short-circuited. The RTD+
connection must not be used.

Software

If the range modules are plugged onto the basic module correctly

(voltage inputs on sockets A and B, constant current outputs on sockets C
and D), the circuit recognizes that the configuration comprises resistance
thermometers. Therefore, the user must only ensure appropriate handling
of the voltage inputs in the software, as described in chapter "User
program”.
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Analogue input/output modules PCD6.W3.. PCD6

Temperature measurement with Pt100 and range module for 0... £1V

The temperature-dependent resistor Pt100 shows a resistance of

RO = 100Q at 0°C. In the temperature range from -20°C to +200°C
resistance develops with an accuracy of 1% according to the following
formula:

Rr=RO (1 +3.83*10*T) Tin°C

Sensitivity S on the measuring range module 1 V under 2 mA is the
following:

S=3.83*10%°C * 4096 LSB/1 V * 0.002 A * 10@ = 3.14 LSB/°C

The 2 mA constant current results in a voltage of 0.2 V atl100
On measuring range module £1V, this corresponds to a digital value of

4096 * 0.2 =819, i.e.
100Q = 0°C =819 LSB = Offset

With these two values a conclusion can be drawn from the digital
measured value to the temperature in °C at all times.

T(°C) = digital measured value — 819
3.14
or
digital measured value =3.14 * T + 819 Tin°C

Example 1:  digital measured value 1300 LSB

_ 1300-819 _ o
T= ~ 312 - +153.2°C
Example 2:  digital measured value 770 LSB
_ _770-819 _ o
T= 314 - -15.6°C
Example 3: 100°C corresponds to which digital measured value?

Digital measured value = 3.14 * 100 + 819133

Temperature measurement with Pt1000 and range module £10 V
The same formulae apply as to Pt100.
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PCD6 PCD6.W3.. Anaogue input/output modules

Connecting thermocouples
Two points must be particularly noted when employing thermocouples:

— Thermocouples only deliver very small voltages. Therefore, the
voltage modules £100 mV are employed.

— Thermocouples deliver a voltage as a function of the difference in
temperature between the measuring point and the terminal of the
thermocouple.

In order to obtain the actual temperature, the temperature must be
measured at the terminal which can be effected with this module by an
additional Pt100 resistance thermometer.

The actual temperatureyTthen is:

Tw=Tm+ Tk T = Difference in temperature of the thermocouple
Tk = Temperature at the terminals of the thermocouple

—— +0 ICuK r
(32){32[] REJo [J16| 1o ooy > e 2
(30)133 1 M1 117 1 §
- (28) |34 Bz Fl1s | 12 < g
used (26) {350 3 19| 13 3+ | =
o0 B4 Fzo| 1 o8
o
RTD+ (22) |37 (] 5 (2t s =E
2mA D =
o )M B F22| 1 Y
GND S
) (18) B7 [Fes| 17 &2
‘F w
(16) Els [las| 18 B 3
hel
(14) Ble [FJ25| 19 g
o
(12) 10 26| g, % 2
— - ~=
(10) 1 [J27 | 1 _‘ck > - {I S
- . 27 3
aNd (8) 12 [[J28 | 12 ~2
S5 .
(6) 13 29 | 113 Egg
@) F)14 )30 | 114 | RTD+ e &SeL
PGND +18 — =
(2)] 47 16 31| s 2mA oo
T
) (c) (s) 81 L\ GND
Pt100
View to module front
0...47 Wire numbers of system cable
2g...(32) n Pin numbers
a)(c)(s) — of connector
0...115 Relative addresses of the input channels

Range modules on sockets Ato C
PCD7.W102(£100 mV) for 4 thermocouples

Range module on socket D

PCD7.W101(£1 V) for 1 Pt100 input (3 inputs £1 V remain free and
may be used as desired)

The constant current 2 mA for Pt100 is supplied by terminal RTD+ (wire
no. 38) of the basic PC-board.
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Analogue input/output modules PCD6.W400 PCD6

12.3 PCD6.W400 Analogue output module, 16 x 8 bits

Fast output module with 16 output channels with 8 bits respectively.
Different output signals which can be reversed with the aid of insertable
jumpers. Suited for processes in which a large number of actuators must be
controlled, such as used in the chemical industry or building automation.

List of types

PCD6.W400 Universal module with 16 output channels with 8 bits
respectively. Signals reversible (4 outputs each) for
0...10V, 0...20 mA or 4...20 mA.

Technical data

Outputs 16 (in groups of 4), short-circuit protected

Signal ranges 0..10 V* O reversible due to jumpers
0...20 mA O in groups with 4 outputs
4...20 mA 0 respectively

Digital representation

(resolution) 8 bits (0...255)
D/A conversion time <5 us
Load impedance For0..10V =3kQ

For 0...20 mA 0...50@
For4...20 mA 0...50@

Accuracy (referring to For0..10V 1% 50 mV

output value) For 0...20 mA 1% +0,2 mA
For 4...20 mA 1% +0,2 mA

Residual ripple For0..10V  <15mV pp

For 0...20 mA <50 pA pp
For 4..20 mA <50 JuA pp

Temperature error Typ. 0.2% across the range 0...50°C

Ext. supply voltage 24 VDC Max. 0.4 A
required for current outputs
Tolerance: see power supply for PCD6.N2..

Operating temperature 0...+50°C
Storage temperature -20...+85°C

Resistance to interference 1 kV capacitance coupling without shielding
according to IEC 801-4 2 kV capacitance coupling with shielding

Current consumption 45V max. 20mA
internal from PCD6 bus +15V max. 40 mA + max. 3.5mA/
channel/0...10V
-15V max. 50 mA

*) Factory setting
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PCD6 PCD6.W400 Anaogue input/output modules

Presentation

il

<]
Insertable base address PCDE.W4O

@—— DIL switch for base address T~ e

LED d|sp|ay5—1: Co) ::\’Iyext

S
o
IS
o
IS
o
ES
o

ASIC as bus interface

Small jumpers for
signal range selection

07k
0

D/A converters with multiplexer

(o]

v
PN _
] [(o...8) 2 o) : : :
(487) Large jumpers for K
I HH signal range selection Co
T |~ Voltage (V) or Current (C) P
(8911) 3 Appropriate circuits for L
I HH current outputs L
(15.15)§§§ Module connector o
o afe LI I |
l
EH ]
A
0.3
o.nV Output signal selection with jumpers
The large jumpers are used to select:
487 "V” = Voltage or "C” = Current
0.7V The small jumpers are used to select
"0”=0...10 V or 0...20 mA
8C11 "4” = 4...20 mA (large jumper set to "C”)
0.20 mh The factory setting is "V” "0”, i.e. 0...10 V.
D The adhesive labels provided serve to make the selected ranges
12...15 visible at the front, too.
4..20 A
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PCD6

PCD6.W400

Analogue input/output modules

Block diagram
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PCD6 bus
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PCD6 PCD6.W400 Anaogue input/output modules

Significance of the 16 addresses

All outputs are set to
Selection of Not  zero by setting one of
output addresses 0...7 used these addresses

— = /

Write JO {1 |2 (3 |4 |5 |6 |7 |8 |9 |10 |11 12 |13 |14 15

(=] — o (e -+ [7r) [7- M~
(=] [=] (= [=] [=] o (=] [=1
@ @ Conversion command
3 2 for 8...15
8-bit analogue value Conversion command
7 for0..7

Analogue value output procedure:

The desired output channel (0...7 binary) is written to bit numbers 0...2.
The 8 bits for the analogue value to be output are then set. Bit 8 (for output

channels 0...7) or bit 9 (for output channels 8...15) is finally set to 1 to
trigger D/A conversion.

The output address and data is entered serially. Owing to the short D/A
conversion time it is not necessary to wait for a "Busy”.

26/735 E3ps-12-E.00C) [0 SAIA-Burgess Electronics Ltd. Page 12-35



Analogue input/output modules

User program

PCD6.W400

PCD6

The value stored in register R144 must be output via output O44.
Thereby, only the lower 8 bits of R144 are important. Output 44 is on the
..W4.. module having base address 32. The relative output address is

44 - 32 =12.

(ACC H

)

LD R 143 [

BITOR

BITOR
R
O

SET O

12 H O
3

143

32 ?

8 O
144 O
3230
41 3

(ACCU must be 1)

Load the relative address of output
channel 12 to R143

The relative output address 12 (as of
R143) is loaded into the D/A converter
of module 32

The value to be output (8 bits) is transferred
from register 144
to the D/A converter of module 32

D/A conversion is triggered by activating
bit 9 (32+ 9 = 41)

) Therelative output address (without base address) is stated.
%) Thebase address of the module must be stated here.

%) Theabsolute address of bit 9s required because channel 12 is in the
higher address range 8...15.

Digital/analogue values and jumper positions

Large jumper v/C v C C
Small jumper 0/4 0 0 4
Signal range 0..10V 0..20 mA 4..20 mA
Digital values
255 10.0vV 20 mA 20 mA
128 5.0V* 10 mA* 12 mA*
0 0 0 4 mA

*) The exact values are 1/255 higher
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PCD6 PCD6.W400 Anaogue input/output modules

Pin assignment diagram and addressing

Module addressing b
T ©.-.0 ] g by
\(/i?tgg!ey' R — =Re|ati;/ehaddres- :?tgr]nf ;Cv?tc%?se address
32)| 32 i ses of the analog
Vin + 24V) (82) H@ENe output channels
(30)| 33 HOEr
< 0 16 32 48
(28) 34 ®B1B 11 [ 1 1] 1] [ 1]
(26)| 35 H® e welad) sl | [l | izl
64 80 96 112
(24)| 36 [] (@ [0 un willu ullis al E. aaggfess
(22)| 87 Dm< #® [l el Pl | /
128 144 160 176
i Il [ |
4
(18)} 38 (] L@ [2s 0 Do | om0
192 208 224 240
o iy fioonlnAan Y inon oy
1 1
(14) ) H® 25 anlills wuflil aunl e
12
(12) (] d0 [-]e6 < prossed
( [+]AD [J27
User ground -@——@—Bji
GND / Viy - @BZQ
<
Protective ground @@L Example: 044 = 32 + 12|
PGND (+1G® a1
(a) (c) (8 Absolute address = base address + relative address !
View to module front
0..47: Wire numbers of system cable
(23...(32)] Pin numbers
fa (c)(e) of connector
0...115 Relative addresses of the input channsls

*) Required, if current outputs are used.
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Analogue input/output modules PCD6.W400 PCD6
Connection of the analogue outputs
(S}Jtppl)l’ —
24V (32) | 32 0 [F]t6| 00
<
(30) |33 1 [F]17 01 5
(28) | 34 2 [F]18 02 E
(28) | 35 3 [-]19 [ok] |
(24) | 36 [] 4 [-]20 04
(22) |37 [] 5 [7]21 05 e
@
(20) | 38 [ 8 [-]22| 08 £
(18) |39 [ 72| o7 |
(16) 8 [-]24 08
(14) 9 [-]25 09 ©
@
(12) [F]10 [-]26 oto §
(10) F1 (27| o |
User ground (8) 12 [F]28 012
GND / V) - — ]
(6) [+]13 [F2s ots ©
<
Protective ground  (4) [+]14 [-]30 014 £
PGND . 3
(2) 115 []a1 015
I
(8 () (o)
View to module front
0...47: Wire numbers of system cable
2{...(32):] Pin numbers
a)(c){e) of connector
0...015 Relative addresses of the output channsls
*) Required, if current outputs are used.
Connection for 0...10 V .
Terminals see
example 012
D |
i2 +
U R23kQ
A 28
AN -
- 40 .47
Connection for 0...20 mA or 4...20 mA
(selectable with jumpers)
VOLTAGE 32| ... 35 *+ 24VDC
D CON-
TROLLED ‘ﬁ T
ICURRENT 12
SOURCE +
A j I ||R = 0..500Q
2.
—
A0 ... 47
1
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PCD4 —-PCD6 Adapter Module Issue 04.92 13-1

13. PCD4 — PCD6 Adapter Module  Type 4717'4828'

Application

This adapter module enables PCD4 1/0O modules to be used with the
PCD6, on condition that there is only one printed circuit board used for
the PCD4 module and that it has no forward connectors.

The module occupies 16 addresses. If the same base address is used,
PCD4 programs can be run.

Layout

% Bus interface to PCD6

1 H// DIL switch for base address

| _———— Upper eccentric fastener

J— "/ ~
E | ——— PCD4 bus connector
_E— ]
9 B
CI .
q ol Fastening screw
d X Y
d
@]
1L d PCD4 module PCB
- d
— d
B 3 I/O plug, connected to
— d A = front panel connector
— |
— Z - ————— Frontpanel connector
[ — 7N\ S
- Oo—
|~ Lower eccentric fastener
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PCD4— PCD6 Adapter Module

(32)
(30)
(28)
(26)
(24)
(22)
(20)
(18)
(16)
(14)
(12)
(10)

(8)

(6)

(4)

(2)

Assembly

- Remove the PCD4 module's printed board from housing

- Unscrew the fastening screw on the adapter module and turn the
eccentric fastening outwards

- Push the PCD4 printed circuit board into the connector

- Secure the board with the fastening screw and eccentric fasteners

- To reduce the width, the covers of analogue range modules
(PCD7.W..) should be removed

- If necessary, label the front panel

Note: The PCD4 module's LEDs are no longer visible in the
assembled state.

Connections

||
32+ WMo [ 2"'15
+ W1 [ ) Corresponds to connections on the
M+ W2 [ a PCD4 bus modules
+ W3 [ b
36Mb Mz [
L s [ 0..15 } PCD6.K21 system cable core
3Ma M6 [ 32... 47 numbers
m [
:2 g (2)...(32) Connector
(@) (c) (e) pin number
Wi [
Wi [
i [] 47 W PGND frame ground
45M- M3 [
E tade Note : When using the adapter module,
47 W5 [ - connections are NOT the same as those

(a)

of the future original PCD6 module.

Front view of module or rear view
of connector
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14. Power supply and connection plan

14.1 Power supply 24vDC

Application Sensors Actuators For modules
: | — ° Electro- Relays, lamps, | PCD6.N2.., E100
ﬁ\lé?;)lllz’tizrr?sa” I i I*“’% mechanical sr_nall valves A400, A200,
| o ov switches with <0,5A W1.., W3.., W400
é _ O ono switching
Transformer min. 100VA Cu rrent
| — o +1sv i | Electro- Relays, lamps, | PCD6.N2..E100,
| Il ovac mechanical displays, small | A400, A200,
Small to I | I o switches valves with W1.., W3.., W400,
medium i oo and proximity <0,5A switching PCD7D1..*
installations © | switches, current PCA2D12*, D14*
N o «v- | Photoelectric
N Controller illz\(/);:: barriers
i e O ov *) These modules must be con-
nected to 24 VDC smoothed
% QO +24Vv =
38OVAC / 10VAC s —+ o «av- | Electromecha- Relays, lamps, | PCD6.N2.., E100,
+——F+——o0 +av=_ | nical switches large valves, A350, A400, A200,
Medium to Lt 1702200 1 Fra0y and proximity large contactors W1.., W3.., W400,
large - switches, photo-| with consumtion PCD7.D1..
installations electric barriers

¢

O GND

up to 2A.

PCA2.D12, D14

ue|d uonosuuod pue Ajddns Jamod

¢6'v70 anss|

T-vT



14-2 Issue 04.92

Power supply and connection plan

14.2 Grounding plan

— %) o |o %) [5) 0 0 O O O O O O O —
@ N M E A/ O
w
@ —| |O

I
@ L o
3 I
_’\L [l [
@
’ o | | © o o o o o o O

/@) Metal housing @
System bus
- (/O data bus)

@/{ \\@ 1/0O connectors

Screws for
fixing modules @ Power supply connectors

N\ —|—<s Q@ Earthing bar \

@)
(2)

©

@)

All PCD6 housings are metal throughout (Fe and Al). They screen all electronic
circuits from the outside.

The front panels of all modules are also metal. Screwing these modules down
firmly ensures a good connection with the housing.

On the power supply module, the grounding clip is connected directly to the metal
front panel. A short, solid earth connection links it to the earthing bar and brings the
whole housing to earth potential (same potential as the rack).

For each 1/0O/W/H module, connector points 46/47 are attached to the module front
panel (PGND).

The system ground is separate and runs to all modules via the system bus.

Each module has a "noisy" zone with noise filters (from the front panel I/O
connector), and a "noise-free" zone which connects to the system bus. The zones
are separated by high impedance or opto-couplers.
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Power supply and connection plan Issue 04.92 14-3

"noisy zone" "noise-free" zone
(with filters)

N

[ ] System bus

/

\

high impedance or

The I/O cable delivers opto-coupled isolation

noisy signals
Important: For trouble-free operation in noisy environments,
A every PCD6 must be connected and earthed as
shown.

© SAIA-Burgess Electronics Ltd.



14-4 Issue 04.92 Power supply and connection plan

Connection plan (supply 24VDC)

m 1
223
— = oH.o W_
é
[ 2
_ C)
; =
_ / 9
3 = : /
S N © -
.__IH|M
[ S
N hl_AL p= N
m J_ ﬂ — N
< N o &
; uw
@% : =o' _W
(|
o
= m %
w | ——t o0 -
= — San DK
= =
| — o :
= - - °l
S g
WMMW /l $) * R
L1l L2 L
[a g
o _
S __TH 1 s 7
o o 18S9y
% _ _
=+ = +
C)
[ g,
Earthing bar @ W o”o W W
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Power supply and connection plan

Issue 04.92 14-5

+18V ~mn
+24V =

W1..

ov

8 24 9 25 3245 47

D/A

23

A/D
MUX

16

A
5

A350

31 45

[

+18V v
+24V

Earthing bar @ §

ov

1) Use of a power supply with
3-phase transformer and
bridge rectifier allows all inputs
and outputs to be supplied from
the same source. In this case, the
two lines "+18V rectified" and
"+24V = smoothed" can be
viewed as a single shared line.

2) Regulated voltage is only

necessary if required by the
transmitting device. For example,
proximity switches demand
narrower voltage tolerances and
cannot generally cope with more
than 10% ripple.

3) The galvanically isolated

modules A350 can be
supplied by separate circuits, as
long as the potential difference to
system ground does not excees
50V.

4) If relay modules are used, an
external RC spark protection
is recommended, particularly
when switching inductive loads.
Apart from avoiding undesired
noise, this has the advantage of
increasing the lifespan of the
contacts. It is only permissible to
connect either extra-low voltages
or low voltages to the same relay
module (see instructions for
installation in the detailed
description of the A200 module).

5) The positive terminals on the
A350 module should be
connected together (despite the

internal connection). This
prevents the current on an
individual plug contact from
exceeding 2A.

6) The entire 24 VDC supply

can (especially for small
systems) be provided by rectified
direct current.However, smoothed
direct current is required for
electronically protected outputs
(A350) as well as for input
modules with a typical input delay
of less than 6 ms (e.g. H1.., H2..,
H3.., PCA2.D12 and D14).
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Issue 04.92 15-1

15. Programming accessories

15.1 Interface processor for programming unit PCD8.P800
(PG connection for multiprocessor modules ..M1/M2..)

e

PCD8.P8

O TX
o RX

RDY
o

S

15.1.1 General

This module is part of the programming unit (PG) and is only used in
combination with the latter for: system installation, loading of pro-
grams, on- and off-line tests, display functions, etc. The module has its
own processor, thus relieving the strain on the CPU by performing
time-consuming communication and monitoring functions so that the
real-time behaviour of the CPU is only slightly affected in on-line
operations.

The electronics is installed in a metal housing and fitted with a 48-pole
connector which connects the module directly to the processor modules
PCD6.M100 or PCD6.M2... It is fastened with 2 knurled nuts (parallel
interface). The module is also equipped with a cable which is 1.8m in
length and has a 25-pole D-Sub connector which establishes the
connection to the programming unit (serial interface RS 232c).

The data transfer can be supervised via 2 LEDs (TX and RX, red).
RDY (Ready, green) indicates that the PCD8.P800 has successfully
passed its self-test upon starting (approx. 5s) and is now ready to
assume its function as an interface processor.

For the singleprocessor module ..M540 no interface processor is needec
(see chap. 3).

15.1.2 Rack unit and structure

Firmware: 1 EPROM with system program

Firmware V.. firmware version number
V...

P 3 LED: TX, RX, RDY

b Power consumption : 380mA
e (from internal 5V bus)

0

Connector for processor module

Cable 1.8min length

0

D-Sub connector (25-pole, female) for
programming unit
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Programming accessories

15.1.3 Important notes for use

The PCD8.P800 musiot be inserted or removed from the CPU while
communication between the CPU and the programming unit takes
place, i.e. when the PG is in mode DEBUG (testing aid) or UP/DOWN
LOAD (reloader), as the CPU might block! (There is no risk of
destroying it!).

Under no circumstancesnust an attempt be made to extend the cable
between the CPU connector and the PCD8.P800, as interference caused
by reflections might disturb the system bus!

The cable between the cable connector of the PCD8.P800 and the PG
can be extended up to a maximum length of 15m (RS 232c).

Important: Make sure that tlggound of the PCD6 and the
programming unit is connected to theeme voltage

© SAIA-Burgess Electronics Ltd.
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15.1.4 Pin assignment of the 25-pole cable connector
(D-Sub, female)

Pinno.  Signal Comment

1 -

2 RXD Receive Data (received data)

3 TXD Transmit Data (transmitted data)

4 RDYIN Ready In (ready input)

5 RDOUT Ready Out (ready output)

6 -

7 SGND Signal Ground

8 -

9 -
10 -
11 -
12 YV ov for PCD8.P1.. (supply of hand-held PG)
13 Y ov for PCD8.P1.. (supply of hand-held PG)
14 -
15 -
16 Y +5V for PCD8.P1.. (supply of hand-held PG)
17 -
18 -
19 -
20 -
21 Y 45V for PCD8.P1.. (supply of hand-held PG)
22 -
23 D 425V for PCD8.P1.. (supply of hand-held PG)
24 D 425V for PCD8.P1.. (supply of hand-held PG)
25 -

- not connected in the PCD8.P800

1) It must be noted that interface connector pins 12, 13, 16, 21, 23 and 24 of the
personal computer are not assigned, as the supply lines for the hand-held
programming unit PCD8.P1.. are tied to them. If this is not observed, the
interface of the PC as well as the PCD8.P800 or the processor module might be
damaged!
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Programming accessories

15.1.5 Interface assignment (25-pole connector)

Programming unit PCD8.P800

(PC) Pin no. Cable

TX 2 >
RX 3 <

RTS 4 >
CTS 5 <

SGND 7

15.1.6 Adapter cable 25-pole to 9-pole
(order number 4 421 8596 0)

AT-compatible Personal Computers are usually fitted with 9-pole
D-Sub connectors for the serial interface. Therefore, an adapter is
required to connect the PCD8.P800. These adapters are standardized
and commercially available as cables of different lengths or as pure
transition connectors. The adapter cable with the above order number
is 2m in length.

Connector, 9-pole, Connector, 25-pole,
female, for PG male, for P800
(2) ® Y
2 - 3
3 > 2
©) (20)V
5 7
(6) © Y
7 > 4
8 S 5
©) (22)V

1) These connections are not necessary for connecting the PCD8.P800.
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15.2 PCD8.P100 Service and programming unit

15.2.1 Function

The PCD8.P100 (referred to as the P100) is a portable maintenance anc
programming unit for local maintenance work and small-scale
programming. By means of the four-line, back-lit display, the complete
PCD utilities debugger is at the user's disposal. Menu control and help
functions make this unit easy to work with, even for the inexperienced
maintenance engineer.

For maintenance engineers not entitled to change PLC data, three levels
of access are available with a password.

It has the following main characteristics:

- 4 line x 20 character LC-Display, with backlight
- Alphanumeric keyboard with 30 keys

- Menu-driven functions. Alternative operation using the alphanumeric
keys (as with the PCD utilities debugger)

- Syntx checking for each input, with immediate rejection of incorrect
inputs

- "Repeat" command. The last 10 commands entered are stored in
memory automatically, enabling the speedy re-execution of previous
commands

- Context sennsitive help. Over 100 help screens provide quick
information on operation if the manual is not to hand

- The P100 allows the display and modification of all elements, the
program and the texts, as well as CPU status

- Provides control of all CPU's even in a multi-CPU environnement

- Password protection to prevent unauthorized access to PCD data can
be programmed

- "Conditional Run" with a breakpoint condition set and single-step
processing of one COB only or all COB's are possible

- Direct connection to the PCD4 or PCD6.M540 via cable and to the
PCD6 systems M1.. and M2.. via the PCD8.P800 interface

- No internal battery as the P100 is powered from the PCD via the 5V
bus

- Automatic power-up hardware tests of the P100

© SAIA-Burgess Electronics Ltd.



15-6 Issue 04.92 PCD8.P100 Programming accessories

15.2.2 Connection to PCD4 and PCD6

The P100 has a standard 25-way male D-type connector. This provides
serial connection via an RS-232 interface, and also brings the 5V
supply to the unit.

PCD8.P800 PCD6.M1/M2..

r connector P8

25-way femnale

connector | |

Cable PCD8.K100 PCD4.M.. and PCD6.M540

r connector PGU

9-way connector

[:I] \[;] to PGU

25-way female
connector

25-way male connector

PCD8.P100

Internal power consumption from 5V bus:
<120 mA*

*) To ensure a good power supply, the PCD8.P800 must be at least revision "A"
hardware.
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15.3 PCD6.5100 D4 input simulation unit *)

Its purpose is to simulate input signals via toggle switches so that a
program can be tested "at the desk". This considerably facilitates the
commissioning of the actual control system.

A transformer with rectifier is supplied from a mains cable. From the

rectifier is a branch to 32 numbered toggle switches, the signals of
which are fed to the digital PCD inputs via a system cable and plug.

Front plug to input module PCD6.E..

Europe type mains plug

/ Miniature fuse

|=2,5m
2,5m

RRRRARARRRA
RARRRARRR

RARRRARRR \
RRARRRRARRRA

i 32 toggle switches

Miniature fuse .
Front plug to input

2
S
0,63 A n a1
230 VAC + J_ q module PCDGF
—[ ; 24 \VDC | (source operation)
| el j
32/33/45/47 1

*) This simulator unit is not longer available.
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Notes :
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16. Display modules

16.1 PCA2.D12 Display module with 4 digits

HEHH

O

General

The PCA2.D12 module is a remote display which can be controlled via
SAIA®PCD outputs. It has a red 4-digit LED-Display and is able to
indicate a decimal point. The display can be built in anywhere at a
greater distance to the PCD e.g. in the door of a control cabinet or an
operating panel. Due to data transmission being effected via outputs,
several displays can be controlled by one PCD.

Structure and function

The module is in the same housing as the electronic totalizing counter
of the CKG type. It consists of the following main components:

- power supply 24 VDC

- 3 inputs for 24 VDC

- decoder/driver

- 4-digit, 7-segment LED display with decimal point

The 3 outputs of the PCD resp. the 3 inputs of the display are
designated "Enable", "Data" and "Clock". THeable signal activates

the display, i.e. Enable = "L" --> display is able to receive data, Enable
="H" --> display is inactive (it is not able to receive new data). Via the
"DATA" line data in BCD-format is transmitted sequentially from the
SAIA®PCD to the display. The display accepts each bit with the falling
edge of théClock" signal.

For a complete indication (4 digits with or without decimal point)

always 20 clock signals must be generated and 20 data bits must be
transmitted (4 BCD-values + 4 bits for the decimal point).

The following sequences of the 20 data bits must be adhered to:

t

(2]« s o] 7o o [wo]uu2]sm]se 15 ]a6 17 18 [0 ]

_ = = =

=R — R — R — i I 0 0| m | m | O m | m

888 3582 912 92 712 ?
Decimal Digit | Digit Il Digit 11l Digit IV
point (10 (10%) (10Y (10°)
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The following 16 characters can be presented per segment:

Character Code Character Code

n 0000 H 1010
! 0001 ! 1011

- 0010 M 1100

- 0011 L 1101

Y 0100 - 1110

5 0101 "blank" 1111

5 0110

H 0111

H 1000

g 1001

The connection between "Enable"”, "Clock" and "Data" is illustrated in
the timedependency diagram:

H —

Enable Y Display active \ \ {Value
L transfer

min. 0.2us min. 2us

H

Clock Clky Cky Clky Cky Cky Clk Clk
L 1 2 3 4 5 6 20

min. 0.2us
H
Data D1 D2 D3 D4 D5 D20

L l l l l

For the generation of the "Clock" as well as for the transmission of data
the user must write a short program (examples will follow at the end).
In this program, all functions shown in the above diagram, must be
realized.

The minimum clock pulses and waiting times are short, so that the
instruction set of the SAIZPCD can easily be applied directly without
waiting for certain periods to elapse.

© SAIA-Burgess Electronics Ltd.
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Presentation and terminal arrangement

|

HHH HA — A4-digitdisplay

button has no function on

=

PCA2.D12

21aevod

ov
+24V

(Vp)
EN

| —— screw terminals M3

2|o|o|o|e o

Clk

Technical data

Display
Digit hight
Supply voltage

Current at 24VvDC

Input voltage
for EN, D, CLK

Input current for
24 VDC

Definition of the
input voltage

Input delay
Usable SAIA°PLC
output modules

Control

Dimension drawing

4-digit, 7 segment LED's
10mm

24 VDC +20%,
two-way rectification is sufficient

60 mA

24 VDC, smoothed

10 mA
"H": 19V... 32V
"L" OV... 4V
<1ms

PCD4.A400, B90O
PCD6.A400

serial via 3 PCD-outputs

see chapter 18
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Input circuit and block circuit diagram

—— _ _ _ _ _ _ _
|
+24V !
1 Power supply
+5V =
Wl 1T
|
Vp
[ Threshold switch
EN & T B
‘ Ru [‘i 2.2k % T in Decoder / driver
D ‘ — ' = J
| m % 1 [
‘ 1
Clk ‘ [ HEHH
‘ - Display
PCA2.D12

|
— |

o

Connection of several displays

Since the PCA2.D12 module is able to transmit an "Enable" signal, i.e.
it can be switched to be active or inactive, the same "Clock" and "Data"
signals can be used for several displays. These are transmitted to each
display simultaneously. The "Enable" signal decides which display is
controlled. This means that for each display one "Enable" signal is
necessary (1 output per display). This also means, however, that for as
many displays as desired only one data and one clock output must be
provided.

© SAIA-Burgess Electronics Ltd.
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Wiring example: PCD6.A400
Connector PCD6.A400
012 3 ..313245
| | o
© % “al & c ‘ ‘ i N T ov
HEEEIRE cr
olo T © @ |
LIL] Lﬁ LICJ i T N ! +24V
L
238608 2381608 2381608
+ + +
PCA2.D12 PCA2.D12 PCA2.D12
L L, L,
Display 1 Display 2 Display n

*) In the case of a pulsating DC-voltage the following must be observed:
- smoothing by capacitor C of 100 pF, 40V (sufficient for 5 displays)
- do not apply other loads to the voltage smoothed by C

Programming example PCA2.D12
Task: Increment register R500 every half-second up to a value

of 9999 and then reset to zero. The contents of this register
should be displayed on the PCA2.D12 display module, with
a decimal point in the 2nd position. The following outputs
should be assigned for Clock, Data and Enable:

CLOCK:
DATA:
ENABLE:

Flags used:

————» t

Output A45
Output A46
Output A47

401 .. 420

‘401‘402‘403‘404 ‘ 405 ‘ 406 ‘ 407 ‘ 408‘409‘410‘411‘412 ‘ 413 ‘ 414‘415 ‘ 416‘417‘418‘419 ‘ 420‘

Digit |
Digit Il
Digit Ill
Digit IV
MSB

~

LSB
MSB
LSB

MSB

LSB

MSB
LSB

Decimal point Digit |

(10%)

Digit Il
(109

Digit Il
(10Y

Digit IV
(109

© SAIA-Burgess Electronics Ltd.
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Program:
COB 0 ; Main program
0
CSB 1
ECOB
SB 1 ; GRAFTEC program
I
cDaecimal point SET F 402
((ONCE
< 3
1 —Reset counter LDL R 500
0
@ G
< 4
2 —tpad timer LDL T 1
5
(2) (ait timer) STL T 1
3 —+1, display INC R 500
CPB 10
CMP R 500
K 9999
(3) (Register = 9999) (4) (Register< 9999)
ACC Z 2
1
| PB 10 | ; Display routine for PCA2.D12
DIGOR 4
R 500
F 405
RES @] 47  ; ENABLE
SEI K 0
LOOP: SET 0 45 ; CLOCK
STHX F 401
ouT 0 46  ; DATA
ACC H
RES O 45 ; CLOCK
INI K 19
JR H LOOP
ACC H

SET 0 47  ; ENABLE
EPB

© SAIA-Burgess Electronics Ltd.
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16.2 PCA2.D14 Display module with 2 x 6 digits

BHOEHAL| — vpverdspiay

H H H H H H — Lower display

General

The PCA2.D14 module is a remote display module which is controlled
via 3 outputs of any SAIZPCD. The module has two red 6-digit LED
displays. Several PCA2.D14 can be connected in series in case of more
than two displays.

Application and control

This module is especially useful to display counter values using the H-
modules. The D14 can also be used with any 3 digital outputs to display
process information.

When the PCA2.D14 is used without the H-modules, the information to
be displaed is most easily transmitted serially with a standard program
routine from a flag field via 3 SAIZPCD outputs.

The following 16 characters per segment can be presented:

Character Code Character Code

O 0000 5 1010
! 0001 ! 1011

2 0010 ! 1100

< 0011 1 1101

Y 0100 - 1110

5 0101 "blank" 1111

5 0110

1 0111

= 1000

5 1001
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Structure and function

The module is located in the same housing as the electronic totalizing
counter CKG/AC.

Terminals: Screw terminals combined with connection strips
(2.8 x 0.8 mm) for flat pluggable bushes or soldering.

PLC-output Clock  --—--- > Clk

PLC-output Data-In ----- > D-IN

PLC-output Enable  ----- > EN PCA2.D14
Carry Data-Out <----- D-OUT

Voltage supply +24V  ----- > +24V

Voltage supply 0OV  -—--- > oV

The data for a display of 2 x 6 digits are most easily presented in a
complete flag field, e.g. F500... 547 in BCD-notation. If these values
are kept in counters, they must be transferred to the flag fields first.

500 523
Foooo oooo 0000 0000 0O0OOO 00O0O upper
MSB LSB MSB LSB display

100'000 10'000 1'000 100 10 1

524 547
F oooo o0o00 0000 0000 0000 OOOO lower
MSB LSB MSB LSB display

100'000 10'000 1'000 100 10 1

Technical data

- Display 2 times 6 digits, 7-segment LED
- Digit height 10 mm
- Supply voltage 24 VDC £20%,
full-wave rectified is sufficient

- Current at 24 VDC 100 mA
- Input voltage

for EN, D, CLK 24 VDC, smoothed
- Input current at

24 VDC 10 mA

© SAIA-Burgess Electronics Ltd.
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- Definition of the "H": 19V... 32V
input level "L 0OV.. 4V
- Input delay <1lms
- Usable SAIAPCD PCD4.A400, B900
output modules PCD6.A400
- Control serielly via 3 SAIAPCD-outputs

irrespective of the number of D14

- Dimension drawing see chapter 18

Connecting more than one D14 module

Several D14 modules can be connected in series, but take note of the
following advantages and disadvantages:

+ Only three outputs are used
+ Only one software path to change even a single digit

- Processing is "n" times slower !

The following drawing shows several PCA2.D14 connected in series.
Every D14 displays its own individual data.

Display n Display n-1 Display 1
HHABAA HHHARA HHHBAA
HHABAA HAAAAA HHHBAA

\
J IN ‘OUT ‘IN ‘OUT J IN out
DATA ——— E—

CLOCK -
ENABLE -

The flag field containing the information to be displayed must be
expanded correspondingly:

for 1 PCA2.D14 = 1x48 flags
for 2 PCA2.D14 = 2x48 flags (96 flags)
for 3 PCA2.D14 = 3x48 flags (144 flags) etc.

The routine in the user program remains the same, only the instruction
"INI" must be changed accordingly:

for 1 PCA2.D14 =INI 47

for 2 PCA2.D14 =INI 95

for 3 PCA2.D14 =INI 143 etc.
for n PCA2.D14 =INI n*48-1

© SAIA-Burgess Electronics Ltd.
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Programming example PCA2.D14

Task: Using a PCA2.D14 display module, show time of day in the
upper display and date on the lower. The data is taken from the PCD
hardware clock.

Elements used: CLOCK Output A 45
DATA Output A 46
ENABLE Output A 47
FLAGS F 500-547
COUNTER C 999
COB 0 ; Main program
0
RTIME R 200 ; Clock in R 200, date in R 201
| CPB 20 | ; Displayroutine for PCA2.D14
ECOB
| PB 20 | ; Displayroutine for PCA2.D14
DIGOR 6
R 200 ; Valueforupperdisplay (6 digits)
F 500 ; onflags 500-523
DIGOR 6
R 201 ; Valueforlowerdisplay (6 digits)
F 524 ; onflags 524-547
ACC H
RES O 47 ; ENABLE
SEI K 0
L1: ACC H
SET @) 46  ; DATA
LDL C 999
4
L2: SET @) 45 ; CLOCK
RES O 45 ; CLOCK
DEC C 999
STH C 999
JR H L2
ACC H
LDL C 999
16
L3: STHX F 500
ouT @) 46  ; DATA
ACC H
SET @) 45 ; CLOCK
RES O 45 ; CLOCK
INI K 47
JR L L4
DEC C 999
STH C 999
JR H L3
JR L L1
L4: ACC H
SET @) 47  ; ENABLE
EPB

© SAIA-Burgess Electronics Ltd.
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16.3 PCD7.D1.. Industrial control terminal *)

Application

SAIA-Burgess Electronics AG Murten has designed a new control
terminal for connection to its PCA and PCD programmable logic
controllers. Beneath the membrane front-panel are 20 short-stroke IP65
protected keys. Key labels are in the form of slide-in strips, which can
be changed to meet individual requirements.

Particular importance has been placed on display quality. An advanced
supertwist LC display of 4 x 20 characters, with LED backlighting has
been used. This results in a display which has optimum contrast
whatever the lighting conditions, with the LED backlighting giving a
consistent, high-quality display with an MTBF of more than 100'000 h.

The SAIA®PCD's intelligent text output and single-character
recognition provide a simple means to build up a menu-driven user
interface.

=
I

HIGH CONTRAST &
WIDE VIEWING AREA
5x7 DOTS+CURSOR
20 X 4 CHARACTERS

4 ) 4 ) 4 ) 4 ) 4 T
\. J \. J \. J \. J \ J

4 ) 4 ) 4 ) 4 ) 4 )
\. J \. J \. J \. J \. J

4 ) 4 ) 4 ) 4 ) 4 )
\. J \. J \. J \. J \. J

4 ) 4 ) 4 ) 4 ) 4 )
. 0| ¢
\. J \. J \. J \. J \. J

*) Replaced by PCD7.D202
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16-12

Issue 04.92

PCD7.D1..

Display modules

Technical data

Housing

Keys

Protection level
Display

Lifetime of

LED backlighting
Colour of front

Serial interface

Baud rate

DIP switches

Supply

Current

Environment

Noise resistance

Metal box for front-panel mounting

20short-stroke keys covered with polyester
film, replaceable key labels.

Front panel IP65 (sponge rubber insulation)

4 x 20 characters with cursor, supertwist
LC-display with LED backlighting

100'000 h
pebble grey (RAL 7032)

RS-232 with RTS/CTS and 20 mA current
loop (passive). Both interfaces supplied as
standard.

RS422/RS485 available on demand.

150 to 19200 bps, 8 bit and parity
(current loop max. 9600 bps)

Apart from selection of transmission
parameters, also enable: full duplex, half
duplex, XON/XOFF protocol, automatic
CRI/LF and selection of page or scroll
mode.

24 VDC +/- 20% smoothed
18 VDC +/- 15% from full wave rectified AC

max. 200 mA

Storage temperature -20°C .. +70°C
Operating temperature 0°C .. +50°C

Supply 2 kV according to IEC 801-4
Data lines 1 kV according to IEC 801-4
Housing 4 kV according to IEC 801-2
The housing must be earthed.

© SAIA-Burgess Electronics Ltd.
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17. Quick guide to PCD6 installation

17.1 Assembly

N100 M540 E100 A400 C110

ol FrTTotg ————— |0 For this example, a minimal assembly is
)| s B les |l ) assumed, based on the ..M540 single processor
° i lllo module. Alternative modules are given in
N brackets.
(4] |:| zzzzzzzsl 1S
]
@ o
R210
I 1)Main rack unit ..C110 (or C100)
112/3]4|5/6/7/8] Nr.0 On DIL switch (bottom right) set rack unit

number "0" (factory setting).

o 2)Power supply module
] Insert PCD6.N100 (or N110) and tighten the
4 front panel screws firmly. Connect three-
way mains cable (with earth) to screwless
°b o terminals.
D—

3)Processor module.M540
Insert module and tighten front panel screws.
Ensure that jumpers J1 and J2 are in
"DISABLE" position, or set RUN/HALT
switch to RUN position. If a ..M100 or M2..
multiprocessor module is used, its CPU
number must be set to "0" (see section 4.3).

4)Public memory modulePCD7.R210
(or ..R220)
Check jumpers are set for "RAM" and not
"WP" (see chapter 3.7.3), and insert module.

© SAIA-Burgess Electronics Ltd.
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E100 module with
base address 0

If public memory modules PCD6.R100/110
with ..R510/511 or PCD6.R210 with R600
(RAM assembled) are used for the multi-
processor, jumper settings must also be
checked in accordance with chapter 7.

5)1/0 modules..E100 and ..A400
(or A200 or A350)
~_ Insert modules where desired in rack unit,
pressed .
after setting correct base addresses.

: L]
A400 module with
11234 base gc]i(c)ir:si V3VI2
| |
E— 6) Programming and service unitPCD8.P100
Plug P100 unit into "PGU" programming
- connector on front panel of ..M540 processor
=1 (] module.
il
T PCDBKI100
% /PCD8.P100
PEREMIM?.. If a M100 or M2.. processor is used, plug the
PCD8.P800 interface co-processor into the
PCD8.PE00 "P8" connector, and connect the P100 to
P800.
/PCDB.PlOO
E100 7)Input simulator PCD6.S5100
Plug unit into front panel connector on ..E100
input module. Mains plug is connected to
_U 220/230 VAC.
= a

RRARRARIRR
RRRRRARR
RRRROARR
ARRRRRARR
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17.2 Entering a lamp flasher program

ALT

| ENTER | | Y |

© Lelle]

©[wlP J[o ] [EnTER |

(0) coB 0
:
STH [sP|[sP| 1 [sP] 3
ANL [sP|[sP] T [sP] o
Lo [sP][sP| T [sP] o
s
com [sP |[sP | o [sP]| 32
ECOB
* Cold start and RUN
ALT
lE|lc| [ENTER| [Y]|
| R| | ENTER |
* Programm
COB 0 ; Start of Cyclic
0 ; Organization Block 0
STH | 3 ; Ifinput 3 high
ANL T 9 ; andtimer 9 timed out
LD T 9 \t}en timer 9 starts again
5 ith 0.5 sec

COM @) 32 ; and toggles output 32

ECOB ; End of Cyclic

Organization Block

8) Switch on the supply voltage. After
completion of the power-up tests, the
P100 indicates status STOP. All
processor LEDs are off.

9) As a precaution, user memory should
be cleared before entering the pro-
gram. This is done with the "Clear
Program and texts" command, by
pressing the keys shown.

10) Type: "Write", "Programm”,
<address> 0, ENTER

11) The program can now be entered

starting from address 0.

Incorrect entries can be deleted by

pressing "ALT" and "DEL"

simultaneously ("ALT+DEL").

Note: The P100 always indicates
both Timers "T" and
Counters "C" with a "C".

12) Next, a cold start must be done, then
the PCD can be put into "RUN".

13) The "RUN" LED on the processor
module goes on: the program is now
running. If input 3 is switched on,
output 32 will flash at the rate 0.5 sec
on and 0.5 sec off.

© SAIA-Burgess Electronics Ltd.
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17.3 Outputting texts to the PCD7.D100 terminal via the RS232 serial
interface

* Processor
module

channel no. 2

Cable

Terminal
PCD7.D100

TX

RX
RTS
CTS
SGND

SW2

1 2 3 4

TX 3 O >
RX 2 O—
(@)
(@)
S5resp.7 ©
* Swi1
"lulalauls
1 2 3 4 5 6
. 's | | ENTER

\w||P| |o]| |ENTER]

OO(’)_(BOO

ON
OFF

|ALT| [ALT| |ALT| [ALT| |ALT

[INS| |INS|[INS| |INS] |INS

XOB 16

SASI 2 ; Assign channel no. 2
100 ; from text 100

EXOB

14) Depending on the processor module

used, wiring on the processor side
must run to a 9-pole or 25-pole
connector (male). Pin numbers are
dependent on processor type.

This concerns the following:
PCD6.M540, PCD6.M210, M220 or
M230. Connector no. 2 is always
used.

15) Make up the cable for connecting the

PCD6 channel no. 2 and the terminal
D100 in MCO mode (no control lines
needed).

For processor ..M540 pin 5 must be
used for signal ground.

16) Provide a 24 VDC supply to the

terminal D100. Leave the DIP
switches in the factory setting.

17) To enter the additional program, put

the CPU into "STOP". The "RUN"
LED on the processor module should
go out.

18) Entering the text output program on

the P100.

By simultaneously depressing the
"ALT" and "INS" keys ("ALT+INS")
we first insert five blank lines before
the COB, in which we enter the code
shown to initialize the interface
(channel no. 2 is initialized from the
definition in TEXT 100).
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. E » 14 ECOB 19) Use the down arrow key to step down
to line 14, and overwrite line 14 and
STH O 32 : if 032 high subsequent lines with the program
DYN E 0 shown.
ANL O 46 : and XBSY low Note: After instructions such as
CPB H 5 . output text STH or ANL, the P100
ECOB . from PB 5 always shows "I" (Input),

even if an Output "O"
is being referenced.

PB 5 : Program Block 5 Text number 1, containing the date
STXT 2 output to channel 2 and time, should be output to the

1 the text number 1 D100's display every second (syn-
EPB chronized with the flashing lamp).

|w || x| [100 | | ENTER

20) Now enter the serial interface
definition text using:
"Write teXt 100"

O O O O e

UART:9600.8. E.1, MODE o U --> To enter the underlined
: MCO;DIAG: 040. R100 46 e XBSY characters (red alphabetic
ar © keys) the "ALT" key must be
pressed simultaneously.

Note: If O40 is entered after
"DIAG:", 8 diagnostic flags
(in this case, outputs) are
actually used. In our example,
only O46 is referenced as the
"text bus flag" XBSY.

ALT Save TEXT 100 by pressing

"ALT+ENTER" simultaneously.

- | 1] |ENTER] 21) The original "Write teXt 100"
command is re-displayed.
Now write TEXT 1 by pressing "1"
then "ENTER".
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. <12> HAVE A NICE DA 22) Enter TEXT 1 to produce this display:
Y<13><10> WITH TH
E PCD6<13><10>$D<10> HAVE A NICE DAY
$  H<26> WITH A PCD6

92-04-26  (TIME)
(Date)  17:30:42

23) Save TEXT 1 with "ALT+ENTER".
. ALT

24) After entering program and text,
. HOME |—|ALT another cold start must be done to
reset the PLC.

m
zZ
_|
m
pyj

E|lc| | ENTER| |Y|

25) Select "RUN" from main menu.

|HOME| | R| |ENTER|

26) Closing switch I3 not only makes
. 13 output LED O32 flash, but also
- — 9 032blinks outputs the text every second (it may
—» Textis output be necessary to correct the time with
the "Write clocK" command). Output
046 is turned on briefly every second,
while the text is output (this is the
"text busy flag" XBSY).
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18. Dimensions

18.1 Housing for PCD6 series

482
465
o
wn
F:
K
7.0
|
. .
N
o
N

n
;
\ﬂ
48

146

{

max. 446

1) Fastening brackets for wall-mounting (accessory)
2) Interface processor PCD8.P800 to programming unit

o [}
Bus extension cable
o [}
Space 88.4mm
= 2 high units
o [}
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18.2 Dimensions and installation of display module PCA2.D12

The display module can be installed in any position desired anywhere in
a control cabinet door or an operating panel.

The display can be fastened in three ways:

Dimensions
48
145
<t
NN
90 52
Opening for
installation valid LLLLLL L,
for both assembly /] ;
types “
AT
485°8°

Fastening with
clamping spring

Standard version

A 1..6
Fastening with Assembly type, vertical
frontal frame and I.—eav-ﬂ
2 countersunk screws ; }‘“ R
M3/90° I r“““{“—“‘. ; Accessories
o i K [ ' ' '
. . b i l @ Order no.. 4'108'3671'0
with vertical \ ! ; !
frontal frame \ i i
ron ’ M3
2 e
4 75
|

lq..
with horizontal _r____ _____ - Order no. 4'108'3672'0
frontal frame ol | : |
0o I I I
! . |
[ e
-
60
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18.3 Dimensions and installation of display module PCA2.D14

The display module can be installed in any location desired.
It can be fastened in two ways:

- with a clamping spring
- with a frontal frame and screws

(The claping spring and the frontal frame are supplied with every

PCA2.D14).
Di .
imensions 75 048
an
120 052
Opening for
installation valid for ’//// L o
both assembly 3
types ‘o /)
3 7 2
; L
IS
Fastening with . 4
clamping spring !
]
I
|
|
-~
——’/
4 1.6
Fastening with
frontal frame "'
and 2 countersunk .___._*_:@‘
screws M3/ 90° | i T 1|
| [ |
] ©13 { | }
|
dlt} | l |
I e
- +=%
fe
4 60
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18.4 PCD7.D1.. Industrial control terminal

Dimensions

c
I

180
i

M3

BEEE

elalala
Elajnle)

UEHBE

s 2
m m m M
= w N =

*) without D type connector

Aperture made in control panel

I
7 |
|
> |
l & | 5%_ o
J(% ““““““ - el =
' z
|
|
_.fv3,5
7 %4 Z
121
130
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19. PCD6 Hardware type designations

Type Part Page

PCD6. A200 11.2 11-5
A350 11.3 11-9
A400 114 11-13
C100 2.1 2-2
C110 2.1 2-2
C200 221 2-5
C400 231 2-7
E100 111 11-2
E610/E611 115 11-17
K100 2.2.2 2-5
K110 2.2.3 2-5
K200 10.1 10-5
K212 10.1 10-4
K214 10.1 10-4
K400 234 2-8
K410 2.35 2-8
M100 4 4-1
M210 4 4-3
M220 4 4-3
M230 4 4-3
M250 4 4-3
M260 4 4-3
M300 5 5-1
M540 3 3-1
N100 9.1 9-2
N110 9.1 9-2
N200 9.2 9-7
N210 9.2 9-7
R100 7.3.1 7-5
R110 7.3.1 7-5
R210 74.1 7-8
R500 7.3.2 7-6
R510 7.3.2 7-6
R511 7.3.2 7-6
R600 7.4.2 7-9
R610 74.2 7-9
S100 D4 15.3 15-7
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Hardware type designations

PCD6

Type Part Page
PCD6 T100 6 6-1

T110 6 6-1

T300 2.3.2 2-7

T400 2.3.3 2-8

W100 12.1 12-2

W300 12.2 12-18

w301 12.2 12-18

W400 12.3 12-32
PCD7. D100 18.4 18-4

F110 5.7.2 5-12

F120 5.7.3 5-13

F130 574 5-14

F150 5.7.5 5-16

F700 5.7.6 5-18

R110

R210 3.7 3-18

R220

R3.. 3.7.4 3-23

W100

w101

W102 12.1 12-2

W103 and and

W104 12.2 12-18

W105

W120

W200

w201

W202

W203 12.1 12-2

W204

W205

W206
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PCD6

Hardware type designations

Type Part Page
PCD8. K100 15.2.2 15-6

P100 15.2 15-5

P800 15.1 15-1
PCA2. D12 16.1 16-1

D14 16.2 16-7
4'107'4870'0 2.6.2 2-12
4'107'4871'0 2.6.2 2-12
4'408'4861'0 10.1 10-5
4'502'3958'0 3.7.3/3.74 3-21/3-23
4'502'5414'0 3.74 3-23
4'502'5677'0 3.7.3/7.3.2 3-21/7-6
4'502'6149'0 3.73/7.4.2 3-21/7-9
4'502'7013'0 3.74/7.4.2 3-23/7-9
4'502'7126'0 3.74 3-23
4'507'1360'0 3.72/48/7.23 3-20/4-9/7-4
4'717'4828'0 13 13-1
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Hardware type designations PCD6

Notes :
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From : Send back to :

Company : SAIA-Burgess Electronics Ltd.
Department : Bahnhofstrasse 18

Name : CH-3280 Murten (Switzerland)
Address : http://www.saia-burgess.com
Tel. : BA : Electronic Controllers
Date : Manual Hardware PCD6

If you have any suggestions concerning the SAIA” PCD, or have found any errors
in this manual, brief details would be appreciated.

O SAIA-Burgess Electronics Ltd.
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O SAIA-Burgess Electronics Ltd.
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