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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]

© SAIA-Burgess Electronics Ltd.



3-2 Issue 07.91 Single processor module PCD6.M540

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)
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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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Processor module PCD6.M300

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".

Page 5-16 0 SAIA-Burgess Electronics Ltd. (D6-50-E.00C)26/735 E3



PCD6

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"

26/735 E3ps-50-E.00C)
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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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Processor module PCD6.M300

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)

O SAIA-Burgess Electronics Ltd.

Page 5-23



Processor module PCD6.M300 PCD6

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.
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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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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.
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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.
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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 bu