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U.K. HEALTH AND SAFETY AT WORK ACT (HSAWA):1974

1. Compliance with Instructions in this manual

The purchaser should comply with the :nstruchions and
nformanen in this manual aned all personnel w be
associated with the apparcius under this contract should
with the informaten contcaned herein.
The user should note that the requirements of this
Foreword apply only o :the avparatus sapplied lor
installat:ion and use in the United Kingdom (UK and
which are theretore subiject to the UK Health and Saifety at
Work Act, 1974 and Amendments of 1987, but provide
prudent safety guidelines ior users outside the UK.

he moade fom:har

The user should note ary local or national safety
precautions that are to oe taken.,
The eqguipment has heen desigrned to operate n an

indusirizl envirormeni. the details of which are given
within this monual. Care must be observed !nat these
condilions are mcintained at all times and your attention
s particularty drawn o the electromagnetic emission and
susceptibility conditions, and the protection of ‘he
enclosure, which wiil be chunged when covers are
removed and enciosure doors are open.

2. Guidance Notes for Users on the Scaiety of
Personnel using Electrical Apparatus.

The above Act stipulates that electrical cpparatus shall be
cesigned, tested and nsiwalled to be sale and without risk
to health when properly used and that informotion is
provided on the conditions necessary for safety and on any
hazards which could arise during normal use and how
these are to be aveided.. See Section § of HSAWA.

The above Act stipulates that the User. on his part, shall
ensure that nis empioyees gre informed, ‘rawmed and
supervised and use proper working procedures to ensure
tkeir safety. He iz advised to compiy with the information
provided in order o mainton  the plant
condition. See Section Z of HGAWA,

in a sale

Complionce with these two basic requirements ensures
that aunder normal healthy plant opercting condisions, the
apparatus will be scie for use by electrically znskilied
operators.

With certain categories of opparatus as identified later in
thig Section. salety hazards may urise when it is necessary
to guin access by opening enclosures, removing covers.
etc., in order to carry out maintengnce woerk, testing,
sotting-un, etc. This iz especiaily the cose when the
apparatus cannot be completely isciated before working on
it as. lor example, where circuils must e energised for the
purpose of carrying out electnical tests.

Az 1t is often impracticable or impossible to achieve hazard
free conditicas when working with energised circuits. the
main burden ol responsibility for the saie conduct of those
carryiag out the work rosts on those under whose aurthority
they act..Bee Section 2 of HSAWA.

3. Installation, Operation and Maintenrance.

The Purchaser is advised to ensure that the apvparatus
supplied by the Company to the purchaser's order is
correctly installed. in a suitable iocation, by technically
gualified and competent persons experienced :n the cluss
of work involved.

The rules for ensuring the safety of personnel can be
summarised under the following headings.

3.1 During Normel Use
Ensure that the pient aperdicrs:-

Are fuliy conversont with ail contrais, narticulariy those for
smergency shul down.
notices acnd  keep all

Compiy with  zciety

enclosnres shut.

warmng

Are trained to recognise signs of maloperation and know
what action to take in the event of rouble or difficuliy.

1.2 During Maintenance and Testing or Other Work
involving Electrical Competence,

Ensure that only suitabiv skilled persons are permitted to
carry out work and that they:-

Isolate the apparatus compietely, wherever possiole. belore
opening enclosures and starting work.

Comply with sele worlung procedures.

fre conversant with the information provided, particulazly
on measures relabkng o their safety.

Recognise the hazards which can arize when working on
energised appnaratus and  take all  the
wrecouiions.

necessary

4, Voliages greater than 850V.

The purchaser's attention is diawn o the Electricity
Regulations (Fuctories Act 1561} Ref.18d, in reiation to work
done on any apparcius ol nominal voltoge greater than
850V,

5. Access to the apparatus described in this
Manucl.

The apparatus is allocated -
GRADE REFERENCE : 3o Cubicle Mounted} : 3 {Loose ftems]

referring to the GRADETASKSKILL GRADE Schedule of this
Foreword.

Note

The grade reference aoplies only o that apparatus covered
by this manual ard oot cccess to other products.apparatus
which may he linked ‘o it as part of a comprenensive
mstallation.

Tabie {it describes SKILL GRADES oi the Jobs referred o in
the GRADETASK SKILL SCHEDULE.

6. Apparatus supplied as loose items, chassis,
elc.

The apparcstus supplied has been designed in accordance
with the relevant Standards to operate at its designed
rating and under normai accepted geod practice; however,
where the apparatus is supplied as "locse items” and
znergised, it could consilute a sufety hazard. Sioce the
custemer will be arranging for the mounting, wiring and
assemkbly of the cppargtus inte o structure or enclosure,
the ultimate respons:bility to conferm with the HSAWA will
rest with the Customer or associated sub-contractor.




U.K. HEALTH AND SAFETY AT WORK ACT (HSAWA):1974

Table (i} Skill Grades

SKILL
GRADE

1OB DESCRIPTIONS

Supplier

Proposed by

Customer

Knowiedge.

Opercting and Maintenance Statf with NO Electrical

apparatus.

Cperating and Maintenance Stait (Electnicai Fitter, Wirernan!
with some electncal knowledge: not permitted 10 work on live

Aunthorised anc Comupetent Staff (Electricion. Commissioning
Engireer! with high degree of exvertise: Trained to work on
Hve appargtus: Pully conversan: with apparatus.

GRADE/TASK/SKILL SCHEDULE FOR ELECTRICAL APPARATUS,

Tabie {ul shows the operator skill grade required to carry out a specified ‘ask, on apparatus deseribed in this manual.

Table tiil Operator Skill Grade.

APPARATUS GRADE [SOLATION NO POWER REQUIRES POWER
Rei. | Description Carned out oy | Setting, Cleaning, Setting, Adjusting. | Troubleshooting,
Adjusting. Routine Routine Testing Special Testing,
Maintendnce & Commissioning
Sernicing
| Simple (00% isolation. Requires A B C B C c C
no electrical knowiedge to
1solate.
2 1 Simple 100° isolcthion. Hequires B C B.C C cC
some eiectvical know!ledge to
Lsoiate.
Ja { 100°% isclation possible. Requires C B.C C C
3b 1 Expertise, Training, etc. and C C C C
xnowledge of the apparatus.
4 100% isclation not possible C C C C
pecause:- Impracticable,
Unreasonable. Undesirable
3 Apparatus supplied as lcose Grade of skiil cunnot be deiined by supplier.
iterns, chassis. ete, for waich the
customer 15 responsible for
winng, gssembly, ete., (sae
Para bl
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1. INTRODUCTION

1.] Manual Overview

This manuc is intended for use by techunical personncl
and describes the operation, mstallation  and

moentenance of the GEMB0:131 Controller.

The subjects covered by sections of this manual are
detailed pelow.

1) Introduction

This section gives a description of the Controiler. Al! the
components are described and o typical system iwayout 1s
given. Aiso included are handling,  storage and
environmental  requirements  and  the  Controller
Specication.

2} Architecture and Program Operation

This section gives brnief details of the internal architecture
and aperation of the controller. The ladder program
instruction set and the use of data tables ure also given.

3} inputQuiput

This section describes the Basic O highway used ir the
controller, QO moduie addressing technigues and the
instatlation of 'O modules.

4} Serial Communications

Data communication from the GEMBO13l to other
cantrollers and to printers 1s covered in this section. The
built in communication methoeds (using the ESP protocol)
are desciibed; Point-to-Point and Muiti-drop. Full details
for configuring the communication ports are given. The
CORONET Local Area Network is briefly described and
communication with the GEMSTART CCU 1is exvlained.

5) Power Supplies

This section includes fuil details of the power supply
used and describes the method for allocating power to
the controller modules. Forms are provided for
calculating the power consumption of the controller.

6} Instailation

Instructions are given for inswalling the controlier into
equipment cubicles.

7} Commissioning

This section describes how the GEMBSB0/131 is prepared
for use.

8) Maintenunce

Cleaning and inspection procedures are described
together with lists of the Ermor Messages which are
generated by the GEMS0/131 Controller, and Fauit table
informertion.

9) Ordering Codes

This lists all the CEGELEC ordening codes for the
controller, accessories and spares.

1.2 General Information

1.2.1 Overview

The GEMB0/131 Controller is a microprocessor based
programmable controlier which is designed to control
and moniter industrial processes and mcachinery. It con
be programmed in situ with the aid of a GEMS0
programming  tooi  using  GEMBU  ladder diagram
ianguage. The controller communicates with external
devices via a number of 'O modules and can be
configured to suit a wide variety of applications.

1.2.2 The GEM80/13]1 Controller

The GEMB0:13] Ceonwoller comprises the GEMS0:131
Procassor Module, a Power Supply Unit. GEME0:/131 19
Sibrack and subrack spocer. The processer and power
supply fit into the subrack which can alse accommodate
up to 8 GEMB0O Compact FQ Modules. Extra 'O moduies
are accommodated in additional 'G subracks which are
connected to the GEMBO/131 processor through the
GEMS80 Basic 'O Highway.

The processor has 2 GEM80 serial communication perts
which, with appropriate Serial Link Terminaton Units,
may be used to connect o other GEMSBD Controllers and
a 20mA/RS232 programmer connection printer port.

Figure 1.1 shows o GEMSO/131 Controller fitted with
optional L O modules.

As o safety measure 'Watchdog' relays are fitted to the
subrack's backplane. These relays are de-energised in
the event of a controller (or user programmed plant)
failure. Please refer to Section 5.4 for the recommended
uge of the watchdogs.

T478 lssue 3
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1. INTRODUCTION

8221 Processor Module

8032 Power Supply Module

Basic VO Modules {up to eight can be fitted)
Spacer

Earth Studs (fitted at both left and right endst
Subrack

Module Betaining sinip

N@ N L

Figure 1.1 - GEM80/131 Controlier

1.2.3 Controiler Description

The GEMBSB0:/131 Controller consists of an 8231 Processor
module, a 3022 Power Supply Module and « backplane
asseinbly housed in a 19-inch subrack. The Processor
communicates with the system and plunt components
through the Basic O Highway and two GEMB) seral
communications ports. & programmerprinter connection
port 15 alse provided.

The Cortroller is fully compaiibie with other controilers
in the GEMB0 range and utilises the same control
language and Basic O structure.

(1) 131 Processor Module

Trhe Processor Medule handles ali Basic V'O highway
communication, senc! communications and runs the user
control program (holding both source und complied
versions!).

The  Processor Module comprses the 80CI186
microprocessor and its associated memory together with
Serial Communication, Basic L['O and Programmer
interfaces. The standard memory can be increased by
adding a plug-in memory expansion board to the main
system board. Four memory options are available
depending on the system requirements. The memory is
supported when the mains power supply is switched off
by either battery backed RAM or EPROM versions of the
processor module.

The front poanel of the Processor Module carries the
cornectors  for the Basic [O Highway, 2 Senal
Communications Ports und the Programmer Counnection
Port. The access cover for the memory support battery is
also located on the front panel.

{2} Power Supply

The Power Supply module provides the power required
for all of the modules contained in the Controller subrack
including the 'O modules. A limited power capacity may
be available for consumption elsewhere in the system,
e.g. additicnal Basic 'O modules in an VO subrack.

2 (EM 807131 SERIES TECHNICAL MANUAL
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1. INTRODUCTION

(3) Backplane

The Backplane assembly is a printed circuit board which
carries connectors and the associated circuitry tor the
Processor Module and the Power Supply Moduie. The
Basic 1O Highway is extended on to the bacxpiane
which iz Hited with eight 10O Module connectors. The
Backpiagne also carries addressing switches lor the
on-noard [0 Modules and o terminal bleck for vanous
external connections e.g. Watchdog circuits and auxiliary
outputs from power supply.

The backplane is clip fited into the Subrack.
{4} Basic L'O Highway

The Basic Ihput:Output Highway is ¢ medium speed
parallel  digitai highway used for transferring data
between the Controller gra Basic LO modules or
Operator Input Units. The Highway is connected between
anits by two 26-way ribbor cables which con be up to 30
metres :n length although loading restrictions apply
beyond i0 metres. Please refer to section 3 of this
manual for further details,

{5) Serial Communication Links

Serial Links are used to communicate between the
GEMS8G/131 Controller <and other peripherals such as a
printer, keyboard or other cortrollers. Several protocols
are available 1ncluding Extended Simpie Protocol {ESP)
and ESP with flexible data tables. The CORONET Local
Area Network can also be used. Piease refer to section 4
of this manual for further detaiis,

{6) Printer/Programmer Connection Port

A Printer Programmer port is provided on the front of the
Pracessor module, A& System Programmer, Portable
Programmer or a Programmer Emulator can load, dump
or edit ladder programs via this connection or a printer
can be connected directly fo the controller. Please refer
to section 4 of this manual for further details.

{7} Watchdog Contacts

Watchdog contucts provide a means of shutting down
the Controller and any QO subracis and hence shutting
down the plant in the event of a sericus problem in
etther the plant or the Controlier. Please refer ‘o section 5

ot this monual lor detaiis on how the watchdog conacts
should be used.

{8) Additional Facilities
{1 Cn-line programme changes
iit} Remote programrming from senal finks

iil}  Large range of built-in pre-wiitten software
rouNnes

Bu:lt in text editor
(vi  Plug-in RAM boards tor memory extension

{vi). Plug-in FLASH EPROM inodules for memeory
expansion without battery

1.3 Controller Hardware Layout

The kardware layout of ¢ GEMSQ:131 Controller is shown
o Figure 1.1,

(1) Subrack Assembly

The Subrack is manuiactured (rom flame retardant
polycarbonaite resin matenal with flame resistance to
UL94-V0. [t may be deiivered either in 'flat pack' lorm for
self-assembly by the customer or fully assembled. The
subrack is constructed from ‘clip together' mouldings and
incorporates integral clips to secure the Backplane.
[ntegral guides previde o number of slots tor module
insertion and a slot selection strip ensures thai only the
slots relevant o the application are used. Unused slots
have single or double blanking panels fitted, as
appropiiate. See Section 8 of this manual for ordering
codes,

The subrack is ftted with two locking 'bolts' to retain the
modules in  position in high shock or vibration
applications.

The subrack may be either iron! or rear mounted - details
are given in Section 6 of this Manual.

T478 [ssue 3
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{2} 9032 Power Supply Module

The 9032 Power Supply moduie is ilustrated i Figure
1.2, The speciiication for the Power Supply Module is
contaaned 1n Secton 5 of this Manual,

agm % POWER SUpoyy
/e

9033

P T
8 ~
L Ejector Handle 7. DC power input socket
2. Module Function Label 8. Cutput Control Switch
3 Ordering Code Module Type Number 9. Lifting Handles
4. AC voltage selection switch 10. Not used
5. AC power input socket 11 + 15V LED {on for supply available)
B. Anti-surge fuses 12. + 5V LED {on for supply available;
13 Power Input LED {on for power available)
Figure 1.2 - 9032 Power Supply Module - 110V to 240V A.C or 48V D.C.
4
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{2) 8231 Processor Module

The 8231 Processor Module s shewn in Fig 1.3. Details of
the Processor Module can be toundg 1in Section 2.

=)
o4

e oo

TR
5 W
Lk
4 ' &

Battery Low Waming LED

Programmer Port Transmit'Receive LEDs

Port 1 and 2 Transmit/Receive LEDs

Watchdog Reiay Indicator LEDs

a. ProgrameProtect switch on EPROM boards only

Optional Memory Expansion Board
Basic IO Ribbon Connectors
Serial Port Cennector
Programming: Printer Port

Battery Cover

N LD b e
B ®am

Figure 1.3 - 8231 Processor Module
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{3) Basic O Modules

These modules provide interlaces for anaiog or digital
signals passing to and from the Plant o the Controller.
They provide a high noise immunity by using
opto-isolators for each plant signal. These medules

are not documented in :his manual, detailed information
on the complete range of Basic LO modules 15 contained
In the respective User [nformation Sheets,

Figure 1.4 - Basic 'O Modules
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{4} Backplane

The GEMB80/131 Controller Subrack s fitted with a single
backplane PCB which cames connectors lor the
Processor Module, Power Supply and eight LO Modules.
Figure 1.5 shows the GEM80/131 backplane.

1 2 3
Y, '\.\
.\\.\_ - \\
1  — | ..\ ! —
$K8 K7 | [5K& sks | |ska sts $K2 5K1 5K9 SK10
51
R
RS, 52
R R? R R3 R4 R3| 1 &2 .
i S |
T "‘“ T — — . ESy
i Ili L
8 a7 & 5 a
2\
.
N,
i sv | [ 1 o (7Bt
1. Connectors for IO Modules (SK1 - 5K8) QU;'SI:_?W {15\, ] o |82
2. Terminal Block {see detail) Output L gy 1 o |83
4
3. Connector for 9032 PSU (SK9) L1 o |®
Cutput FEN+ :] O ¥85
& Connector for 131 Processor Module (SK 10} gnablelen-| ] o |86
S. /O Address Setting Switches (51,52 and $3) nterlocks LINTY 3 © |87
WwT- ] o |88
6. Watchdog Retays (BU and RL2) wotl 1 o |189
7. Cutput Enable Resistors {R14 and R15) watchdog § wo1l 1 o |7810
. T
8. Module Interlock Resistors(R1 to R8) ermnals ¥ wo2| ] o |tan
9. Earth Stud (EST) wo2l [ ] o |[rB12
Figure 1.5 -GEM80/131 Backplane
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1.4 System Layout

1.4.1 Typical System

A typical GEMBO/13] control system is shown in Fig 1 6.

To other
GEMBEO
Controilers

8924 SERIAL LINK
20mA Serial Link
Termination Unit

{1} 4 wire Serial Link
{2) 2 wire Serialiink

{3} Fibre Qptic Serial
Link 8927

PRINTER

Built in
Serial Communications Link
{RS422 Ribbon Cabte}

To other
GEMSC
Controilers

CORONET

SAFETY
CIRCUITS

Hardwired i
circuits to
ensure safe :
plant shut - is
down in
emergency
conditions

]
andrmitnl
y ErEwiate
ey
A,
[T

T
>

T

-4

BASIC /O SYSTEM

PLANT

SIDE

POWER

SUPPLY
/’fﬁ‘)»\

Supplies
power to
transducers
solenoids,
velays, etc.
on the plant

Piant signals from
transducers

Cutputs to
solenoids, relays
etc.

PLANT

DIGITAL ON/OFF
PLANT S5IGNALS

such as solencids
retays, pushbuttons
tamps, interlocks,
lisnit switches, etc.

Figure 1.6 - Typical GEM80/13l System Layout
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GEMESYS
PROGRAMMER
Prograrmmer
Connection
Port
|
L
.|
Watchdog PRINTER
Contacts
Basic ¥O I
Highway
Ribbon Cable
OPERATOR PLANT
INTERFALE

UNITS

Membrane Keypad

Figure 1.6 - Typical GEM80/13]1 System Layout (Cont.)
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1. INTRODUCTION

1.5 Site Requisites

1.5.1 Environment

The environmenial requirements for GEMB0 equipment
are as follows:-

0 o 60 °C operating *
20 o0 70 °C storage

t1) Temperature

2y Humidiry : 5% o 85% RH non-condensing
Note...Particular items may need de-rating, reter to
Product Data Sheets for actual tigures.

Do not use GEMB0 eguipment in corrosive atmospheres
{e.g. Benzene, acid fumes, etc) without special
precautions being taken.

[n dusty atmospheres great care must be taken w0
prevent dust trom penetrating the GEMB0 modules.

Rapid changes in temperature shouid be avoided as this
may cause condensation on GEMB0 equipment in areas
of high humidity.

1.5.2 Power Supply

The Contreller uses a singie phase a.c. supply. nominally
110V or 220/240V. 50 or 60Hz or 22-85Vdc. iSection 5 gives
full details).

If oy doubt exists regarding the suitability of the
supply, a line conditioner {ferro-resonant CVT} should be
fitted in the feed to the Controller. (GEM80 Power Supply
Requirements User Information leaflet T428 gives details).

1.5.3 Beceipt of GEMB0

When the equipment artives on site it should be carefully
unpacked ond inspected for any sign of damage. The
modules contain electrostatic sensitive devices {ESSDs)
and the handling precautions in Section 1.7 must he
observed.

The complete consignment should be checked against
the delivery note for any loss or damage in transit. I any
damage has occurred, or any paris are missing. contact

CEGELEC Industrial Conirols Limited, Kidsgrove,
immediately and give the following details:-

{1} List of damaged or missing items.

{2} Description of uny damage.

3 Package numbers.

(4} Delivery:Advice Nete nurmbers, dates eand any

other relerence numbers such as order and item
numpers.

Note...Failure to inform CEGELEC Industrial Controls
Limited, Kidsgrove of damage to goods or
shortages within three days from receipt of
equipment will be held to free CEGELEC Industrial
Controls Limited from liability.

1,5.4 Storing GEMB0/131 Before Installation

Equipment which is not required for immediate
installation should be stored in a clean, dry, atmosphere
at a reasoncbly constant emperature (-20°C to +70°C).
To minimise the ingress of fine dust, the equipment
should be covered with a suitable canvas, tarpoulin or
heavy duty polythene sheet. Any loose equipment should
be kept in the ornginal packing, which should be
resealed after the delivery inspection.

The GEMB/131 Conuoller contains electrolytic capacitors
which degrade if the system is not powered up. If the
equipment is to be stored for more than nine months, it 15
essential that units with electrolytic  capacitors
{Controllers, Power Supplies and some Compact LO
modules) are powered up every 9 months.

The battery may be ieft connected ¢ the Processor
Module but the ]-link LK1, situated on the p.c.b. close to
the battery holder, must be set to pesition 'B' to avoid
unnecessary discharge during storage (see Section 8
Figure 8.1},

10 GEM 80:131 SERIES TECHNICAL MANUAL
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1.6 Safety Information

1.6.1 Earthing

The equipment must be propetly earthed n accordance
‘he instructions in Section 5.

1.6.2 High Voltages

Dangerous voltages arising frem the mains supply and
feed back from the plant wiring may be present within
the Controlier.

18.3 Power Down Before Removing Modules or
Connectors

To allow sale access, the GEMB0 power and, i{where
applicable) plant-side power should be switched off
belore any module is withdrawn or replaced.

1.6.4 Power Down Salety Procedure

When maintaining or working on plan! controlled by the
GEMB0 Controller. the Controller and the plant-side
power supplies should be 'locked off' using a padlock, or
similar mechanical locking mechanism, to prevent the
system being inadvertently powered up. The OQutput
Contrel or ON/OFF switch on the Power Module must
NOT be relied on to immobilize the Controller.

1.6.5 On-line Programming

Controllers which are execuling the control program from
battery backed RAM accept on-line program changes,
but the Controller will freeze all sutputs and ignore all
inputs for approaimately 0.5s per 1000 instructions.
Where the user has decided to execute the control
program from EPROM, on-line programming changes wiil
not be permirted.

Note...the Controlier connot tell whether the program
change is safe ond simply camies out the
instructions given.

1.6.6 Testing a GEMB80 System

In test modes GEMB0 output signals must be
disconnected or in some way de-activated to prevent
accidental mobilization of plant and machinery or other
possible hazords.

1.6.7 Watchdog and Safety Circuits

The requirementis ilor Watchdog ond salety circuits of
Section 5 must be designed into the system.

1.6.8 System Running Indication

When the green LEDs labelled "WATCHDOG' on the 131
processor nodule are illuminated, the Controller is
running the user program and may be controliing moving
machinery.

1.7 Handling Precautions for Printed
Circuit Boards.

1.7.1 Introduction

The Processor Module and Memory Expansion printed
circuit boards {p.c.bs) may sutfer permanent damage due
to electrostatic potentials (static) encountered in rouvtine
handling. tesing and shipping, unless special
precautions are observed.

1.7.2 Protection of Equipment from Static Damage

Protective medasures are required when handling p.cbs
containing Blectro- Static Sensitive Devices {ESSD).

When handling p.c.bs containing electro-static sensitive
devices the ioilowing rules must be observed:-

{1} Persounei handling p.c.bs shall NOT wear ocuter
clothing which will generate a static charge, e.qg.
synthetic materials like nylon; cotton is preferable.

(2) All personnel handling p.c.bs shall put themselves
in contact with a grounded surface beiore
removing p.c.bs from their protective packing, e.q.
by vse of o IM's wrist strap Velostat type 2063.
The wrist strap should be kept on during ail p.ch.
handling.

{3} Avoid finger contact with devices on the p.cb. and
with its connectors.

4) f it is necessary to place p.eocbs down
'‘unprotected', place on a static shielding bag, e.g.
3M's type 2100

£5) p.c.bs shall be protected by a static shielding bag
when out of eguipment, e.g. 3M's type 2100,

1.7.3 Protection During Arrival, Handling and
Storage at Site

P.C Bs should be kept in their original packing wherever
possible until they are required for instailation in the
equipment. [f it is necessary to remove a pob. from its
packing it should always be protected by a static
shielding bag or with the conducting foam shorting strip
fitted to tne edge connector. This should only be removed
if the p.c.b. is to be tested or fitted to the equipment.

T478 lssue 3
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1.7.4 Protection During Setting Up of Equipment

The lollowing precautons must be token durng
testing/setting up operations on equipment containing
p.c.bs with Electro Stetic Sensitive Devices:-

11} All test equipment must be grounded to a common
earth point,

(2} The System Power and Test Equipment must be
switched OFF before inserting or withdrawing
p.c.bs.

{3 When possible, power supply voliages should be
applied before signal inputs, and shouid be
maintained untl signal inputs are removed.

14} Diclectric strength and insulation resisicnce tests
should not be carried out with the p.o.bs installed
in the equiprnent.

5 Do not use audible continuity tests on p.c.bs.

¢

{6} Do not use 'Freeze' Aerosols on p.cbs.

1.7.5 Protection During Maintenance and Spares
Handling

If it is necessary to return any p.cbs to CEGELEC
Industrial Controls Ltd.. for repair, enclose the p.cb. in a
static shielding bag, e.g. 3M's type 2100, wrap in foam
plastic and pack in a box labeiled 'Caution Static
Sensitive p.c.b'

1.7.6 Heference Reading

B3 5938 Code of Practice for the Contrel of
Undesirable Siatic Electncity - Part
1.

B3 5783 Code of Practice for Handling of

Electro-Static Devices.

1.7.7 Becommended Anti-static Equipment

The iollowing 3M's

recommended for use:-

Anti-static  Equipment s

1} Velostat Wnst Strap Type 2083 - Strap with IMO
resistor and alligater clip.

{2 Transparent Static Shielding Bags Type 2100 - size
10 in. X 12 in. {i.e. 254 x 305mm)

1.8 GEMS80 Batteries (Memory Support) -
Handling and Storage

The Renata CR2477 lithium manganese dioxide battery
used for memory support in the GEMS0/I3l Controller
has no handling, storage. disposal or air transport
restrictions.

1.9 Radio Frequency Interference (RFI)

This section is intended as a guide for users who wish to
operate CEGELEC Industrial Controls elactronic products
in the vicinity of a radio ransmitter. The transmitter may
be of the static or the hand-held portable type.
Unrestricted use of a transmithng device could result in a
malfunction of the equipment. This in tum could cause a
breakdown of plant equipment and injury to personnel.
CEGELEC  products are designed to  function
satisfactorily within a RFT field strength of 10Vim over «
frequency range of 30MHz to 1GHz.

1.9.1 Transmitter Qutput

The field strength generated by a radio transmitter,
received at a point 'p' 1n free space, is a function of the
powet output of the transmitter and the distance from the
transmitter cerial.

E=/ 377P: orr=55 /Pt
4TY £

rz

where E =Field strength at point ‘p'. in Volts per
metre {Vim}
P, =Power output of the transmitter, in Watts.
v = Distance of point 'p' from the transmitter, in

metres.

Note... At two metres, the power required to give a fieid
strength of 10V/m is 13 Watis.

The following assumptions have been made in the
formula above:-

1. The antenna gain is unity.

2. The antenna is isctrophic.

3. The Transmitter and the products are in free
space.

4, Far field conditions exist where the wave
impedance is 377 chms.

5. In the =near field, both the electric and the

magnetic components of the field must be
considered. Calculations based on the formula
above which result in distances less than two
metres dre incorrect.

Using the formula above, the distance between the
transmitter and the equipment should be caleuiated and
must never be less than two metres.
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1.10 Specification

Power

HRequirements

Input Voitage

88-121Vac {110V nominal;
or

. 204-2B4Vac
47-63Hz
or
22-85Vde 48V nominall

240V nominall @

Number of {Max. Data| Max. RAM EPROM
User Tables | P-Tahles {Expansion|Expansion
Instructions
2,500 3.000 2.000 No Yes
5,000 6.000 4000 Yes Yes
14,600 12,060 8.000 Yes Yes
20,000 24,000 16,000 Yeg Yes

Inrush
S0A max. at [10Vace
258 max. at 240Vac
B6A ar 48Vdc

Communications Three serial communication poits s
follows:-
Ports 1 & 2
- GEMB0 RS422 ports individually
configurable for use as ESP
uthutary or  control ports,
printer’programmer ports,

CORONET ports or CCU perts
using oplional termination units.

Port 3
RS232 or 20mA port used for
direct connection o o pnnter or
system programmer

Temperature
Operating 0 to 60°C
Storage -20 0 70°C

Environment

Humidity

: 5 to 95% HH non-condensing
Tested to GEMS0 Environmental
Standards

2,500 instructions + 3000 data
tables {standcrd} can be
expanded to 20,000 instructions
+ 24000 date tables by fitting
optional  memory  expansilon
bocrds.

Mamory Capacity

Instruction Capacity

The standard instruction capacity of 2,500 instructions +
3,000 data tables can be increased by fitting a memeory
expaasion board to the processor module. Three memeory
upgrades are availobie as detailed in the lollowing
tabie:-

Notes... {1} Messages use up the avalable number of
data tables

{2) The default 150 P-tables is included in the

tigures
Mechanical Dimensions
Height = 35%mm
Width = 483mim
Depth = 232mm
Mounting
19 inch (483mm) panel mounting
conforms to IEC 297-1 (1975
Dimensions of Panels and Racks
Weight
Subrack (barel = 4.75kg
Processor Module = 0.5kg
Power Supply = 6.0kg
Total = 11.35kg
Note... Total weight of subrack
depends on number and type
of VO modules fitted
Input/Cutput Basic O highway providing 32

words (up to 512 points} of /O,

Provision ior up te 8 VO modules in
the Controller subrack.

Two Basic LO ports for connecting
additional O subracks,

T478 Issue 3
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2. ARCHITECTURE AND PROGRAM OPERATION

2.1 Controller Architecture

The GEM80/131 Controlier is based on « single processor
and contains all the necessary logic components of o
Programmabie Logic Contioller e ladder diagram
interface to the user, memory for ladder programs. data
tables, workspace and an interface for commurication
with the Plant. In the larger capacity versions, ¢ memory
expansion sub-board is mounted directly onto the circuit
board. Figure 2.1 shows the architecture of the Processor
Moduie.

The standard version of the GEMSB013l has a user
program capacity of 2,500 iadder instructions. The
memory is sub-divided into a number of areas, which
coniain the following information:-

{1; Caompiled program: containing the User program
in compiled form for execution by the processor.

{2 Source code: containing the program in source
form for monitoring or editing.

(3 Data tables and workspace containing
information in 16-bit word format.
R
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Figure 2.1 - Controller Architecture
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2. ARCHITECTURE AND PROGRAM OPERATION

2.2 Operating Cycle

The controller operating cycle can be divided into three

separate parts,

[nitialisation
Operating Phase
Eiror Handler

The coatroiler operating cyele is Ulustrated in Figure 2.2,

Switch power
an
‘ Power
Parfarms Vahd Memory
SelfTest |~~~ Cperating Systems Eproms
User Program
¢ Clear Basic 4O
Compile User
Program
- NO Checks
- A 0K 7

Open Watchdog
Relays

Error Message
To Programmer

T HQimput :

Cycle User Prog. User Prog.
and H0 4 Tmes

* QG Cutput

Close Watchdog B
Relays

| =Y

2

l 4O input I

I

| User Program

v

l I/Q Qutput I

Ll

is

There a Prog. YES . Procass

Message Message
-
! h 4 fMemory
i Perfarm Segment{ Power Supply
' Self Test Watchdogs

1 User Programs

Is
Data Table
Fi =07

. _NO YES

Figure 2.2 - Controller Operating Cycle
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2. ARCHITECTURE AND PROGRAM OPERATION

2.2.1 Initialisction

When the controller is switched on, a sedes of self tests
is performed to check the following:-

33 Power supply

2 Memory
{3) Operating system EPROMS
(4) User program

On completion the Basic FQ is cleared and then the User
program 1s compiled.

If o fault is detected during the Initiclisation phase the
Error handling routine is invoked, see Section 2.2.3. If no
errors are detected the Operating phase is cycied four
times {with the Watchdog contacts opent. If no errors are
generated by the Operating cycle the Watchdog contacts
are closed ard the Controller then bhegins its normal
Opercting phase.

There are three categories of error as detailed below:-

2.2.2 Operating Phase

This is a continuous cycle and is the normal operating
condition of the controller. The input data is read and the
output dawa is computed by the User Program. The serial
data in the (I and K) Data Tables is updated at the
beginning of each cycle.

At the end of each program cycle o seli-test is
performed. If any emors are generated the error handler
1s invoked.

2.2.3 Error Handling

When an error occurs the Error Handler sends an error
message to the programmer port and tests the error
stertus flags to determine the category of the failure.
Action is then taken to ensure that the controller goes to
a safe condition,

Category Definition

Action by Controller

Controller totally unreliable
{eg lirmware corrupted)

Catastrophic Error

{a) Waichdog contacts opened

tb} Controller halted

{¢} No communication to programmer (no
error message).

: Fatal Error Failure of controiler functions fal Watchdog contacts opened
; {eq Basic IO failure) {b) Controller halted
g {¢) Contreller will communicate with
5 programmer (error message
i generated).
Lock Error Error which can be recovered by fa) Watchdog contacts open

corrupt on power up).

clearing the program store and
reloading the program leg program {c}

(b} Program halted
Controiler will
communicate with
programimer.

2.2.4 System Self tesis.

While the GEMS80/121 system is 'powered up' the system
undergoes a number of continuous tests. These are :

Y Read . write memory ‘est of all used RAM. This
includes system work space, object code and data
table ram.

i2) B 16-bit checksum test of the foilowing data areas
. source code. object code, V-Table, P-Table and
EPROM.

Note... it CRC of operating system EPROM is checked

at sysiem power Up.

4t Source code comniy checked before any

compilation ‘akes place.

131 Thke power supply to the processor module.

{4} The battery power supply.

(5 The system watchdogs.

B} The bit unpacking logic.
The above tests. in thewr enurety, are performed on
power up before the system is allowed to 'run'.

I tests {1}, {2), (3} (5) or B} fail 1t is deemed a fatal error:
the system is 'halted' ( if not already ). ‘locked’ and an
crror message issued to the pregramming device, if
conrected. For further details see Section 8.

Note...Some notaply emor no #7100 ‘Battery
Failure' do not generate any of the above emor
status flags, in this case the crror message s sent
to the programmer port and a fault bit is set in
F2.4 bur *he Watchdog contacls are not opened
and the system is not halted.

2ITors,
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2. ARCEITECTURE AND PROGRAM OPERATION

2.2.5 States of the GEMB80/131 Contreller.

When «a programming device
'state’  of

GEMB0/131. the current

is connected to the
the controller is

displayed. These 'states' are defined as follows:-

'Halted - Normal Inputs’.

Watchdog Relays -

Basic O input -

User Program

Basic L O Output

Serial Comms,

‘Running - Normal Inputs’.
Watchdog Relays -
Basic 'O input -
User Program -
Basic 'O Output

Serial Comms. -

'Changed - Normal Inputs'.

Watchdog Relays
Basic IO input -

User Program

Qut. { ie. Watchdag LEDs
and relay contacts)

is being executed,
updating the  A.Tables
using the current input

configuration :this is none
if there has been no
Ladder Diagram in the
system or a 'Clear Store'
command issued).

is not being executed.

is not being executed. but
any previous outiput
maintained.

See Section 4 tor details of
individual protocols.

{n.

is being executed.
is being executed,
15 being executed.

See Section 4 for details of
individual protecols.

In.
is being executed.

is being executed, but the
source code from which the
runting code was
genercted has been
modified. This means that
either the Ladder Diagram
or o value m a P-Table {
tange 0 to 149 ) has been
changed. The changes are
not effective until  the
system has been
re-compiled.

Basic L O Output

Serictt Comms.

'Hclted - Test Inputs'.
Waichdog Relays

Basic ['Q input

User Program

Basic LO Output

Sertal Comms.

'Running - Test Inputs'.
Watchdog Belays

Basic LO input

User Program
Basic LG Output

Serial Comms.

‘Changed - Test Inputs’.

Watchdog Relays

Basic L'O nput

User Program

Basic ['O Qutput

Senal Comms.

is being executed.

See Section 4 for details of
individual protocols.

QOnt.

is being executed, but the
& Tables are not updated.

1s not being executed.
is not being executed. but
previous data is

meintained.

See Section 4 for details of
individual protocels.

Qut.

is being executed but A
Tables are not updated.

is being executed.
is being executed.

See Section 4 for details of
individual protocols.

Cut,

is  being executed but
A-Tables are not being
updated.

is being executed, but the
source code from which the
running code WS
generated hes been
madilied. This means that
either the Ladder Diagram
or a value in o P-Table |
range O to 149 ) has been
changed. The changes will
not rake effect untl the
system has been
re-compiled.

is being executed.

See Section 4 for detgils of
individual protecols.
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2. ARCHITECTURE AND PROGRAM OPERATION

Single Cycle 'Normal Inputs'.
Watchdog Relays - Chit.

Basic I'O input - is executed once.

i executed once if the
current Ladder Diagram
has not been changed. If
program tices been
changed the Ladder
Diagram is first compiled.

User Program -

Basic 'O Cutput is executed once.

L

Serial Comms. - See comims. section for
details of individual
protocols.

Single Cycle 'Test Inputs’,
Watchdog Relays - Qut.

Basic [O input - is executed once but
A-Tables not updated.

User Program - is executed once if the
current Ladder Diagram
has not been changed. [f
progranm hers been
changed the Ladder
Diagram is Hirst compiled.

Basic 'O Output - is executed once.

See Section 4 for details of
individual protocols.

Sernal Comms. -

Note... (1} The 'state' of the controller under various
Fault Conditions is given by F-iable error
codes (see Section 8),

{2) The GEMBU/13l Controller will power up in
the ‘state’ it was in at the last power
down.The exception to this rule iz when the
controller was in « ‘Changed' running state.
[n this case the controlier will 'comme up' in o
'Changed Haited' state with « covering error
message. {see Error message in Section 8 for
further details.}

{3} The checksum of the user Ladder Diagram,
should always be correct when the system s
‘powered down'.

2.2.6 Serial Communications

Sertal Communications activity including the
ProgrammerPrinter port interrupts the Controller
Operating cycle und is processed as required, retumirg
to the Operating cycle on completion.

2.2.7 Program Scan Times

GEMB0/13]1 Controllers operate on o repetitive O scan
and program execution cyele. The cycle time may be
either:

{1 Free Running - The Controller cycle consists of a
Ladder program scan, a Basic IO scan and o
partial self-test. The total cycle time is the sum of
the times taken by each individual function plus
the time taken by any serial communication
activity. The free-running cycle time is therelore
variable.

{2} Preset Cycle - The cycle time is preset to o fixed
vaive, A waiting period is inserted at the end of
the ladder program cycle and any genal
communication activity time is subtracted from this
wail period to give a substanticlly constant cycle
ime. The preset cycle time is stored In a P-table.

2.2.8 Cclculating the Program Scanning Interval

The scanning interval of the 131 controller depends on
many factors, making it difficult o derive an cccurate
estimate of the scan interval. For most applications «a
regsonable estimate of the scanning interval can be
made by adopting the following method:-

The scanning interval can be considered to be the sum of
seven components:

ie.
Scan Interval = Ts + T + Tw + Ti + To + Te + T
where:

(1) Ts = The System overhead - the time taken by the
system checks in each scan loep: this is o
constant 3ms.

12} Tb = The Bit logic instructions - the total time
taken to execute all the --] {--,—-1%— and { »-
instructions in  the ladder program. To
caleulate Th count the number of bit logic
instructions in the iadder program and use
the graph in Figure 2.3 to estimate the value.

(3 Tw = Word logic instructions - the total time taken
to execute all the AND, OR, XOR and
INVERT instructions in the ladder program.
To calculate Tw count the number of word
iogic instructions in the ladder program and
use the graph in Figure 2.3 to estimate the
value.

4) T1 = Plant inputs - total tfime taken lor all plant
inputs. To calculate Ti count the number of
inputs and use the graph in Figure 2.4 to
estimate the value.

{5} To = Plant outputs - total time taken for all plant
outputs. To caleculate 'To' count the number
of cutputs and use the graph in Figure 2.4 to
estimate the value.

T478 lssue 3
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2. ARCHITECTURE AND PROGRAM OPERATION

{6} Tc = Communications - time :giken by serial link {7 Ti = Special Functions - total time taken by all
activity, This increases with the Baud rate of special functions used in the ladder program
the serial links and can be found by exciuding those in {1} and (2}, The execuion
consulting Figure 2.5. The figures in the times of the Spectal {unctions aiffer
graph were obtained by conrecling two considercbly and can be caleulated by
porls back o back and continucusly summing the individual times given in Table
axchanging 32 data tabies, and represent a 2.1,

WOorgt case.
Note..Table 2.1 gives the execution times in

microseconds, limes derived irom the graphs are
in milliseconds.

= w/ard Logic
Scantime {ms)
B { ogic

9+ t t 1 §
5000 10000 15000 20000
Number of Instructions

Figure 2.3 Execution Times for Bit Logic and Word Legic Instructions
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— lnpLts
EXECUTION
TsME m Crutpists
{ms)
0 } ¥ t t + + { i t t i i } {
1] 6 g 0 12 4 16 18 20 22 24 26 28 3 32
QUANTITY (g}
Figure 2.4 Execution Times for Inputs and Qutputs
3.._
2.5 %=
24
SERIAL
LINK
ACTIVITY 15 +
{ms)
1 4+
05 +
0 ; : . : + : . ; {
190 3C0 600 900 12090 1809 2400 4800 9600 19200
BAUD RATE
Figure 2.5 Serial Link Activtity versus Baud Rate
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2.3 Program Operation

2.3.1 Programmer Units

To obtain the correct display of diagnostic messages and
to use the on-line program change faclity. one ot the
following is needed:-

GEMESYS,
an 8922 System Programmer,
a 9022 Enbanced System Programurer,

an 8940 Enhonced System Programmer with disk
storage.

an 8920 Pertable Programmer version 4.5 firmware
for later}).

2.3.2 Program and Data Table Capacity

Any defined text messages will be stored in the P-tables,
reducing the number of P-tables availabie for the user
prograin,

2.3.3 Remote Programming

GEMESYS, 8922, 8340 or 9022 System Programmer can
operate on « multi-drop serial link connected to several
Controllers, and at whatever signalling rate is selected.
The 8920 Portable Programmer can only opercie on a
point-to-peint iink at 9,600 bits/s. and therefore can only
be connected to one Controller at a time. The signalling
rate which can be used for a given distance between the
Controller and Programmer can be found by consulting
the Serial Links User Information Leailet, Publication
No.T456.

2.3.4 Measage Output Facility

Text messages edited in the System Programmer can be
stored in the GEME0 Data Tables. The Controller can be
programmed o output messages to selected serial pons
using the Special Punctions S38 PRITEXT and T38 PRINT.

2.3.5 Connecting the Programmer

Figure 26 shows a System Programmer connected to the
Printer/Programmer (port 3} of the Controller. ¥ program
print-outs are not initlally required, connection to a
printer is nol necessary.

Figure 2.7 shows an 8320 Portable Programmer connected
to the contreller. The audio cassette recorder should be
connected for program storage but the printer may not
initially be necessary.

When o« programmer 1is connected to port 3. the
GEMS0/13]1 cutomatically detects the programmer and
selects the correct baud rate (either 9.600 or 13200 baud).
Wiring details for the programmer/printer connection
ports are given in Section 4.3.2.
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j—1 ]
ot |
-
s
b
-

e
Peanter wr .

Frogrammer

Figure 2.6 - System Programmer Connected to Controller
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morrecied at both ends oy a
15 - T80 degree DN connecar

Figure 2.7 - 8320 Portabie Programmer Connected to Controller
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2.3.6 Program Compilation

The User Program is stored in two forms: as ‘source'
code for editing purposes and 'compiled' form for
execution by the Processor. Conversion from source code
to compiled code 15 called 'Compilation' and is carried
out under ‘the following conditions tor BRAM based
systems:-

(1) At power up {automatically)
(2) On halvrun transitions {(automatically)

{3 When the user issues a RECOMPILE command
with the program ranning

(4} On single cycle when the program has peen
changed since the controiler was last running.

For EPROM based systems the program is compiied and
tetained in the FLASH EPROMS by actioning « RUN
request. The compilation process will compile the source
program and up-lead copies of P-table, V-table and other
system variables,

under the

Compilation  is  carried out

conditions:-

tollowing

(1) On issuing a AUN command when the EPROM
module is set to program mode. A RUN request
will be rejected i the eprom module iz set ‘o
protect mode.

2) On issuirg a SINGLE CYCLE request.

No editing of the source progrum will be allowed.
however it may be read back. Regardless of the switch
position, once the program has been run ediming of the
source program will be rejected.

P-tables may be copied to the Controller and edited as
tor @ RAM based system, however once the program has
been run the P-tables cannot be edited.

Note.. that if the Controller is powered off without first
RUNNING the program, then the program will be lost
and will be erased when the controller is powered up.

Errors detected during compilation will prevent the
program being executed.

2.3.7 On-line Program Changes

The uncompiled source program can be edited while the
compiled program is running and controlling the piant
Th:s edited version can be printed out or copied to tape
or disk without halurng the controller. Te incorporate the
changes made during an editing session, a 'RECOMPILE'
command is issued from the Programmer. The Controller
pauses for g short time {typically 0.5 seconds per 1000
user instructions} while compilation is in progress.

During tkis time all outputs will freeze and inputs will be
ignored. If compilation is successful. the Controller wiil
run the modified program. [f not, the Controller wiil mn
the previous compiled program. A message to this elfect
will be displayed on the Programmer.

Note...Any change to P-data tables above P149 will atfect
the running program immediately without re-compilation
being recessary. Saction 3.3 gives more information
about the controiier dara wables.

The on-line RECOMPILE command does not affect data
wihle contents.

On-line program changes cannot be made on EPROM
based systems.

2.3.8 O#f Line Program Debugging

A& program can be de-bugged on a gystem with no /O
presen: using the TEST INPUTS mode. Program timing is
not significantly altered compared with when the IO is
present. When the TEST INPUTS mode is selected irom a
Programmaer:

i1) The Watchdog contacts do not close.

2 Input scanning is executed but the A-tables are
not updated.

i3} Qutpu: scanning 1s executed.

Off-line debugging should be caried out before running
on an EPROM based system.

2.4 Programming the Controller

User Programs for operating the GEMB0/131 controller are
written in the GEMB0 Ladder Programming Language.
Full details of how to use this programming lenguage
are given in the GEMS0 Programming Manual,
Publication Ne. T391.

EFPROM based systems cannot be programmed, only
downloading from the programming tool is allowed.

2.4.1 Instruction Set

The comprehensive instruction set includes standard
GEMB0 instructions and 'Special Functions'

Details of the Standard lastruction Set are contained in
the GEMB0 Programming Manual.

2.4.2 Bpecial Functions

Special funcrions are pre-written soltware routines and
are cailed up in the ladder diagram program using the
"SPEC' key.

The special functions are detailed in Table 2.} and cover
multiply, divide, tunction generator, closed loop controls,
etc. All Special Functions are descrbed in Software Data
Sheets and the GEMB0 Programming Manual.
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Table 2.1 Instruction Set

i H o
Function Ingtruction Special Hemarks Number of Number of Execution Time
i Function Instructions | Table Locations (fes}
i used by VALUE
:2. Reloy N'O contact B [y Functions as & l <2
‘replacement normally open relay
‘functions contact I
H N/C contact B 1 Functions as a | i <2 |
! 5 normally closed i !
l . relay contact ! i
Coil ! - e - Functions as o relay i : <2 ;
: . coil
Time Delay |  DELAY Time range 10ms to 1 19
: 3.4 minutes !
Counter i COUNT capactty 32767 1 i 15
i {resettabie) i i
Sequencer : SEQR 16 step sequencer 1 ] : 10
i with reset : i
1
2. Logic Logic AND ! AND bit by bit ANDing of 1 { <1
functions 2 x 16 bit words ' i
Logic AND | ANDGREP T24 bit by bit ANDing of 2 3 150 + (8 x iy}
group of words . 2 groups of 15 bt .
: words ;
Logic OR QR bit by bit ORing of 2 1 - ] <1
: : % 18 bit words ‘
Logic OR . ORGRP I Tes but by bit ORing of 2 | 2 i 3 1150 + @ x qty)
group of words ‘ groups of 16 bit 1 | 5
i words :
Logic exclusive Xon bat by bit XORing of | 1 - <1
OR 2 x 16 bit words :
Exclusive OR XORGRP T26 bit by bit XORing of 2 ! 3 LI5S0 + {8 x qty!
group of words 2 groups of 16 bit l
words !
Invert INVERT Inverts each bit of 16 1 i - <1
bit word i
[nvert group INVGRP 525 : Inverts each bit of a 2 .' 3 90 + {4 z gty}
; E group of 16 bit i !
i [ words | i
Sequence SEQDIAG H TiS i Encbie cutomatic 2 ! lirN Il -
Diagnostics | monitoring of any : !
![ sequence of events
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Table 2.1 continued

Function Instruction Special Remeerles Humber of Number of Execution Time
Function {nstructions Tahble Locations (s}
used by VALUE,

3. Math Addition ADD : - Limits + 32767 10 : i - : g
functions . -32768 , :
Arvay additon ADDARAY ' T2 Limits —32767 1o z 3 (185 + (15 x gy}’
-12788 :
Subtraction ! SUR ] - Limits ~ 32767 to 1 - ) Q
: -32758 : :
Array SUBARAY . TI3 Limits + 32767 to ' pi 3 185 + {15 % gty):
suntraction -32768 . .
Mauitiply MULT TS [nteger 1 - : 12

mulkiplicaticn limits
+ 32767 o -32788

Array MULARAY T4 Integer . 2 3 190 + {11 « gty!
rmultiplication multiplication himts '
- 32767 to -32768
Division DIV Tl Integer division ' 2 1 20
limuts ~ 32767 o
: -32768 )
Array division DIVARAY : T1: - Integer division : i 4 C200 + 3195 x
limits + 32767 to : ' qiy}
. 32768
Linear ; LINCON ' 511 Provides arithmetic 2 4 See also notei 5
Conversion " calculations \Z :
Array Linear CONARAY . 310 Provides : 2 3 + N See 100 + B0 x qt}');
Conversion . ' mult:plication, ' alss Note 2 .
division and
addition

calculations blor two
arrays of data :

Square Root SQRT : Si2 © Limats + 32767 to ! 2 1 110
. -32768 )
Checksum CHKSUM T3 - Caleulates tae 2 1 50 + (135 x
checksum of Data gly)
Tuble contents
: Standard i 3TDDEV T13 Calculate mean and 2 11 " See note 5
: Deviation ' stundard deviation
: . of a number of
' vitlues
-4, Signel Debounce DBOUNCE 50 Provides signal . 2 5 {See also note| a0
‘Processing Input Sigaal : conditioning to logic 1} ) ;

i . i
signals prone to i i
SpUrious or transient;

' problems
Function FGEN 330 Four quadrant 2 4 + N See also 75
Generator operation note 2]
Dead Band DEDBAND . 331 [ncludes offset : 2 3 (3ee also note 24
: 1} :
Limiter LIMIT 332 High and low limits | 2 3 (See alzo note 40
' . 1) :
: Ramp RAMP - 533 Comprehensive ; Z 15 (See also 400
: Generator ‘ Ramp generator ! note i} :
: : - {includes rounding} :
First Order ANALAG 537 Smooths fluctuating 2 5(See also 85 :
Time Constant numerical values naote 1) :
Time Constant TCOWST ' 360 Programmakle time : & 27600
' constant ) ,
: Ramp RAMPGEN . 361 Roamp signai time 2 13 : 28100 ;
i Generetor : _ dependent ;
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Table 2.1 continued

Function I Instruction Special Remarks Number of Number of {Execution Time
: Function Instructions jTebla Locations {5}
| used by VALUE
5. Closed Absolute 3 E PIDARBS 534 Provides absolute 2 15 {See note 1) 230
Loop Control Term : proportioneal,
Controller : integral and
: derivative control
[ncremental 3 1+ PIDINC 335 ! Provides 2 9 [See note |} 200
Tarm [ E incremental
Controiler i I proportional,
: integral and
i derivative control
: Incremental ' INCOUT 336 2 3 {See note i} 120
i Output :
6. Binery High State HISTATE 33 \I Reports bit number 22
Tests | of highest bit of 1§ !
| bit word seton {1} | |
: Bits OHN BIT3ON $28 Reports number of ! 2 i 2 See note 6§
bits seton (I} in o ? E
group of 1€ bit i . :
words i : 4
Compare CMPCGRP T21 i Compares two i 2 3 [loc + (11 x gy} |
Group : groups of 16 bits ! _ '
i and reports details i ;
of the first differenca ! I
Get Bit GETBIT T22 | Performs o test of on : 2 2 7 i
: state individual bits ¢ :
: " in group of words
7. Binary Swap 1.2 SWAP g 54 . Swap 172 locations i - <1
Manipulation Locations E ;
Shift i SHIFT £ $27 i Lett and right shift 2 3 See note 7
E i ! on a group of i6 bit
E l i words
Rotate ROTATE 528 i Left and right 2 3 See note 7
. rotations on o group
i 1 ol 16 bit words
{ Put Bit PUTBIT ' T23 . Allows sstting and 3 3 Simpie 30
3 ! resetling bits of « Group 75
: { word and i
: ! generating specitied !
; i words : f
i 1 Shift Bits in QSHIFT T27 i Shifts bits of word i | q Zero fill 10-14
; Word i . left or rignt r :
Rotate Bits in ' QROTATE : T28 Rotates bits of word N : 0 : one fill 12-33
|

Word

leit or right
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Table 2.1 continued

or words into o
group of adjacent
! data table locations -

Function Instruction Special Remoarks Number of Number of Execution Timae.
Function Instructions Table Locations (sl
usad by VALUE.
8. Numerical Compuare COMPARE T0  These specieai 2 1 15
Tests - tunctions
Comparison report ik
EQ Ti CiaX =Y t ] 4
NE T2 *ib) ¥ not equaito Y 1 0 4
GT T3 ey X greater than Y 1 0 4
LT T4 id) X less than ¥ i ] 4
GE T5 i) X greater than: = 1 0 4
Y
LE 6 it X less than = Y 3 0 4
. Seiect MAXARAY 513 Maximum value in 2 1 80 + 6 x aty)
' Maximum in ATFAY
Arrery
Serect MINARAY 514 . Mimmum value in 2 2 80 + 15 x gqty}
Minimum in array
Arroy
Select MAX T7 ! Mazimum of trvo H 1 27
Matmum _inputs
Setect MIN T8 Mintmum of two 1 J 22
Minimum ~inputs
Compaire CMPARAY Tio . Array comparison 2 4 See nate 8
Array
. Delay Array DELARRAY 815 | Causes multiple See note 10
! delays
Negate NEGATE 85 Chonges the sign of | 0 2
. a number, Makes «
number positive.
- Quitputs all 16 bits i
put is non-zero
Absolute ABS 36 l 0] 2
Non-zero NONZERO 37 1 0 2
,10. Block Enclose START OF - " Conditionally 1 2
iInstructions  conditionally BLOCK . executed biock of
i executed rungs lodder diagram
i END OF BLOCK . Instructions can be
. i nested to  depth of
- 16
: H 9
‘11, Data Locate Data LOCATE 320 ¢ 320 and T20 qre 2 1 140
Moving Table Address ©usually used
toggether for moving
grouns of data from
" one area of memory
- to another
Move Data MQVE T20 ' Z ODorl 100 + 0.7 =
; Between Table qty}
. Addresses )
Cyclic Store STORE T30 i Firstin first out store 2 4+ N 180
: : See note 3
i Get Word GETWORD S19 " Indirect deta aocess | 2 1 135
’ Fill Array FILL T17 Array set up ’ 2 Jorl 130 + gty
Pul Word PUTWORD T29 - Indirect output 2 ! 135
Coliate COILLATE T37 Colletes random bits 1 0 See note 9
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Table 2.1 continued

|

i
;

Special
Function

Function Instruction

Remarks

Number of
Instructions

Number of
Table Locations)
used by VALUE]

Execution Time|

{pes}

{Conversion
i

H
i
]
H
§
3
i
i

i
:12. Cade
I

BC.D input 51

conversion

BCDIN

B.C.D sutput 52

conversion

BCDOUT

Caonvert Gray GRAYEIN 59

{Coda to Binary

Converts up o 4
decades of binary.

Converts bindary to
up to 4 decades of
oinary coded
decimal

Converts groay code
input

]

45

40

‘13. Serial Port|  Print Text
:Alphanumeric|
fInpu! and i
{Qutput !

PRITEXT 338

Print PRINT T38

Character CHARIN T39

i Input

Enchbles messages
stored in controller
memory to bhe output
to serial port
Enables user
delingble messages
to be output on a
serial port

Enables characters
input on the serial
poris to be stored in
controller memory

2 Port

IC o+ 11?2 See
note 4

2 N See note 2

2 C + 1Y2 See

note 4

P 200
See note {1

160

i4. Cutput
Functions

Cuiput ouT -

Oulput QUTPUT 38

Outputs 18 bit word
to specified dota !
table location !
Intermediate output !
irom rung §

Notes on Table 2.1

i.

o

™~

Typically uses stated number of locations in both
pre-set and working tables

N = number of tabulated points or array length
{message lengthk2

4 + store length

N = quantity of numbers to be ouiput

Bequire 750 ps

Reset 350us

Cale 20.000s

Bcquire + Calc 25.000us

Simple B0ps

Group 60 + {38 x gtylus

110 + (8 + (D.5 x shift )} x gtylus

Const 140 + 8.5 x gtyjps

Brray 190 + {10 x qtylus

500 + (11 x MSG No + (150 = No. of words) +
{170 x No. of bits) s

Reset 270

Run 190 + {13 x qty} + {7 x gty while running} +
{17 x gty when reset) us

For text {4 x MSG No.) + 260us

For text and numbers (4 x MSG No. + (360 10 840}
us

2.5 Program Capacity

The program capacity of the GEM80/131 depends on the
amount of memory instalied. The amount of memory
installed is detected by the controiler hardware. On staxt
up the following message is sent to the programmer

port:-

o1

"GEMBO/ 131 XXXX Instructions in RAM" for RAM
based systems,

"GEMSB0/131 XXXX Instructions
EPROM based systems,

in EPROM" for

Table 2.2 gives detaiis of the program and data table
capacities availabie to the user

Table 2.2 Program and Date Table Capacity

No. of User Data Tables Max No of E
{nstructions P Tables !
- e e o
2.500 3,000 2,000 '
5.000 6,000 4.000
15,000 12.000 8.000 |

! 20.000 24,000 18,000
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Note... {1} The P-iables are part of the total data tables
available.

{2} The maximum ro of data tabies does not
include data tobies ailocated by the system
eg P-tables 0 to 149,

{3} The maximum aumber of data tables and
instructions is fixed for each memory size, ie,
there is no trade off betweer data tables and
instructions.

2.5.1 Program Development

Programs can be developed pnor to insiallation and
commssioning, and by connecting the 8902 LO
Simulation Panel, iiruted operational tests can be
performed on the newly developed programs. For further
information on  progtam  development see GEMS0
Programming Manual Peblicatin No.T391.

2.6 Data Tables

The GEMB0 stores data in memory in Datz tables. The
data is stored in 16-bit word format. Several different
tables are required. each stering deta relating to a
particular function (e.qg. the P-table stores pre-set data,
the J- and K- tables store data received and transmitted
via the serial communication links respectively.

2.6.1 Data Table Addressing

The data tables are addressed using the initial letter of
the table followed by o number eg P4l ponts to the
word 41 in the P-table. To address individual bits in the
P-table a decimal value is used, e.g. P41.2 points to bit 2
in word 41 of the P-table.

Table 2.3 shows the Data Table addresses available and
information that can be found in these memory locations.

2.6.2 Dcta Storage.

The data table content can be interpreted as:

(1} an equivalent decimal number.
{2) 16 individual bits sach of value 1 or 0.
{3 an equivalent hexadecimal number.

For example, address G2 may contain:-

BIT 1514 131211 10987654¢43210
NUMBER

ACTUAL 1 G 1 0 1
VALUE

iooo0Dtllol10l

which can be interpreted as:-

BINARY 1 91 61 10000110101

DECIMAL -21.451

HEXADECIMAL @AC3S

Pecimal

As shown in the cbove example, when converting from
binary to decimai, 2's complement notation is used. Bit 15
is taken as the sign bit and the number displayed is a
signed integer in the range +32767 to -32768,

When bit 15 = ! a negative number is represented and
when bit 15 = 0 a positive number or zero is
represented.
Hexadecimal

The numbers are to base 168 and are denoted by «
preceding '@"' symbol. The range of numbers covered is

from @0000 to @FFFF.

2.6.3 Bata Table Sizes

Data tables E ond F are of a fixed size {as shown in
Table 2.3). Data table sizes are calcnlated by the
Controller from the User Program. II for example, the
highest G-table address in the user pregram is G345
then GO to G345 will be reserved.

Where addresses are implied. e.g. when using LOCATE
end MOVE Special Functions the user must include a
dummy rung or rungs to declare the highest address.

When constructing the User Program, memory wastage
occurs if large gops of unused data tables ore left with
only high numbered and low numbered tables used.
Also, even if only one or two bits of o word are used le.g.

- 31p4.1) the whole word Gl04 is reserved by the

Controiler.

System Programmers with software version 28 or earlier
and all Portable Programmers connot work with bit
addresses above 93915, This restrnction means for
example, G999.15 can be used, but address 10001
cannot be used. as individual bits cannot be accessed.
However, word Gl000 can be used and words up to
24,006 can be used where access to individual bits is not
required. The limitation is on the System Programmer
itself where there 1s space lor only 7 characters on the
screen.

Action of Clear Store on Data Tables
The CLEAR STORE command has the following effects:-

) Removes the lodder dicgram program from
memory, including expanded RAM systems.

(2} Resets all P-tables to zero except numbers 0 to
148, which have to be retained so that serial link
configurations can be maintained. This is essential
for remote progroamming.

3} Remove all user defined messages.
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Table 2.3 - GEMS80/131 Data Tables

Yinks

%FUNCTION E Dot ,r Content Minimom | Maximum | Cleared to | Cledred to [Cleared to
! ' Table ! Table Size | Table Size | Zeroat | Zero at Zero by
; ' ! ' | HaltHun | Power Off Clear Store
i i Transition i Command
BASIC LOINPUT ~ A {This table of addresses stores |~ 0 | 92 words, | YES | YES YES
] the states of INPUT ; each 16 |
{ transducers coanected to i bits :
' i Basic ['O , i
: |
;BASIC 70 QUTPUT B ;This table of addresses stores & i 32 words, YES TES P YES
i the OUITPUT states iderived each 16 ‘
! from the execution of the vser bits i
; vrogram} for cutput to the . {
Busic LO highways : !
: C.D Not Used i ! '
| o '
TIMING AND E  These tables are written to by g : 9 NG YES . NO 4
'FLAGS ~ the Controller and indicute ! - iexcept |
; averflow, hme date and ’ . ; EL-EB) ;
! timing flags : H : ]
I|
';FAULT CODES F These tables contain fauvit 210 - NC ' YES YES N
; codes. which are written by : ' d
the Controller as o result of i
: the built-in self test routines :
; or as o resu.t of execution of : : :
the User Program. Some X i : i
. tables are avalable for the . : '
: user to use as he wishes. :
GENERAL G.H.- éThese tables are ovailable tor 0 YES ! YES YES
WORK SPACE N,Q,.-i the User Program to store ; E !
U i counter values, sequencers '
't i and general date. |
! i ; .
§ ! ‘ (except !
j : when ,
! : BE.O=1} i
- — —
ESER[AL LINK I | This table enables the User i2g 120 _YES lexcept YES YES |,
JCONTROL ;Progrc:m 1o control sertal link : i when
. i exchanges i i BOO=1) | ;
! "i |
!SER[AL I : This table siores data | 0 1536 f{YES lexcept YES
'COMMUNICATION . ¢ RECEIVED by the Controiler i , ' when
ILINKS DATA through the serial | g . R90=1)
. communicatons hinks ! i i
i . 1 i i
: : H - : !
i | : | vEs YES
K  Thus tuble steres data derived | : :
| by execution of the User ? {
i . Progrom for TRANSMISSION : :
on the senal communication I ;
i
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2. ARCHITECTURE AND PROGRAM OPERATION

Table 2.3 continued

FUNCTION Data Content Minimum Maximum Clegred to Cleared to ICleared to '

Table Table Size . Table 8ize . Zeroat . Zero at - Zero by
. HaltRun Power Off Clear Store
 Transition Command |
L Not Used
MAINTAINER M Available for nser 0 : : YES | YES . YES

programmed tests. Write
access from programmer with |
. key removed. : .
PRESET DATA P8 to ;| Controls Program Repetition 150 . : NO ' NO NO
Pi4g Iaterval, System Identiication :
Cades, Serial Link operatisnal
- aata signalling rote, printer

dota, eteld
P 150 for use by user program and \ YES
on storing text messages '
Q I Hot Used
GGENERAL R Retained workspace . I ©ONO . NO ! YIS
WORK SPACE ; : - |
W Retained workspace 0 ; NO ) NO . YES
f i |
V . Internalsystemuse | 51 . §1  NO . NO  YES
e — E .
S Not Used
2.6.4 P-Data Table
Data written to the P-table is used for the following:- The P-Data Table is not cleared at power off or at
haltrun transition, although a clear store commane will
{1} To control the program scan {repetition tirne} clear P150 upwards. The content of the other P-tables can
e altered by over-writing. Table 2.4 details the use of
{2} To control the serial iinks the P-table locations.
{3} To store printer text messages
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2. ARCHITECTURE AND PROGRAM OPERATION

Table 2.4 P-Table Contents

Address Content Hemarks
2] Available for user s sysiem identificeation code
Pl Program repetihon intervel {scan ratel Range 0 to 5,500(ms), Resolution lms
zero for free-ranning
P2 Length of pre-set message ared in bytes Should not be written to by user. Automealicoily
Note...This effectively limits the message length. up-dated by messagieditor
P3-P8 Reserved
P10-P25 Date for Serial Port | See Section 4
P30 and P49 Data for Serial Port 2 See Section 4
P30-P6S Data for Seriai Port 3 or printerprogrammer port See Section 4
i 070-P14g Reserved
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2. ARCHITECTURE AND PROGRAM OPERATION

2.6.5 E-Tables

The E-toble contains timing markers, flags ond duration
ot previous program scan. The table is available for the
User Program to read. The information contained in the
E-tuble locations is shown in Table 2.3,

Table 2.5 E-Table

Address Content Remarks
-’ EQ 0 0.1 second timing marker Set ON lor one program cycle at 0.1 second
intervals.
ED: ! second hming marker Set ON for one program cycle at | second
intervals.
" E0.2 0.01 second tim:ng marker Set ON for one program cycle ot 0.0) second
. intervais.
E0.3 - ED.S Reserved
~E08 Recompile Flag
EO.7  Limit flag set ON or OFF after each ADD or SUB insiruction.
. E08 Bufter filling flags tor Serial Port 1.
PEDG Buller filling flags for Serial Port 2.
PE6.AS Bulfer filling {lags for Seria! Port 3.
- EQ.1] Reserved
T E0.12 Bulfer empty flags for Serial Port 1.
- E0.13 Butfer empty flags lor Serial Port 2.
i EQ.14 ’ Buifer empty Hlogs lor Serial Port 3.
| EG.15 Reserved
El Seconds (0 - 53)
. E2 ) Minutes 10 - 59) Time
E3 Hours (0 - 23
CE4 Date {1 - 3. as appropriate to month)
. ES Month {1 - 12} Date
BB fears {15989 - 2098}
E7 Duration of previous program scoan In ms. This has a resolution of lms. On o halt to

(Cycle time]

run transition, of on o singie cvcle, this is set te

150.

" E8 Cummlative total of cycie times i) to @FFFF}

In ms. Resets to zero ot @FFFF
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2. ARCHITECTURE AND PROGRAM OPERATION

2.8.6 The F-Tables

Table 2.6 The F-Table

i
i
:

i
i

Address Content Remarks
FG Not used
Fl Error flag Any non-zero value placed in Fl by user progrom
trips the watchdog, lerminates program
execution and displays o lixed diagnosis
message on programming unit screen.
F2 System Foult bits i
H
i
F2.0 Set to | for program cycle if previous cycle
exceeds preset scan time. i
P P2l Set ta | if re-compile suceessful. Set to ) if i
unsuccessiul. i
cF2.2 Bet to | if re-compilation will occur on the current |
SOOI i
. F2.3 Reserved !
 F2.4 Battery condition Set to | if Battery power low
FF250 215 Reserved :
1Fiwo F9 Reserved :
Fl0 1o FEY Serial link diagnostics See Sectian 8.6
t F70 to F129 Seriai link statistics See Section §

{
i
!

{ F130 10 F209

Reserved

2.8.7 I.Tables

The [ data tables are allocated as shown in Table 2.7

Table 2.7 The [-Table

Address Content Remarks
10 10 139 User Control mode for serial port i
0 w0 179 User Control mode for serial port 2
180 o 1118 Reserved ifor future user control mode for port 3}
2.6.8 J- and K-Tables
The J- and K-tables are allocated when senal
communications ports are configured in the P-Tables. The
allocations depend upen the communications protocois in
operation {Section 4 refers).
Table 2.8 The I'K-Tables
Address Content Remarks ;
o B - —
JEKD o JKSIL Serial port | i
JKS12 w [K1023 Senal port 2 ;
FEI024 1o [ K132 Serial port 3 |
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2. ARCHITECTURE AND PROGRAM OPERATION

2.6.9 R-Tables

There is cne B-iabie permanently declared in the system
which has the funciion of selecting whether or not certain
data tablies are retmned. R0.0 15 set to retain tables. The
R-table is not part of the user allocation.

Table 2.8 V-Table

2.6.10 V-Tables

The V-Tables are used by system software and most are
of no interest to the user. V-table locations V47, V48 and
V48 may be useiull during fauit finding. The V-table mnay
be read but not written to by the user.

Address Content Hemarks
Vo Not used
Vi lawer pyte contents are incremenfied after cach successiul
compiletion
Y2 to V47 Used by system software
V48 Contains chacksum denved from user ladder diagram seurce V43 to V32 are not included in the ¥-1able
code and P-table checksums checksurn,
V49 Contains code giving size of system in use b 1= 2,500 instructions
} 2= 5.000 instructions
7 3= 10,4900 instructions
b 4= 20,000 instructons
W50 Contauins o code giving the type of memory » 1= RAM
} 4= EPROM
V5l Used by system software
V32 . Contains the length of message strings f

2.7 Non-Volatile Memory Option.

An EPROM based 131 controller can be achieved by
connecting any of the four FLASH EPROM memory
modules available. The FLASH memcry modules are
available in equivalent instruction ond P-table sizes to
the BAM buased range. See table 2.2. Once connected the
131 controller is cutomatically conligured for FLASH
memory operation.

The FLASH EPROMS centain the source ladder program,
the compiled object program and the P-table data. Other
system data will also be retained to dllow the system to
be used without a battery. If B and W-tables are to be
retained then a battery must be fitted. The battery

removed or discharged warning LED will operate as for «
RAM system when in FLASH EPROM meoede.

2.7.1 Program Development.

It is recommended that the user program development
be done on a RAM based system first. Not only is it
inconvenient to develop a program on an EPRCM based
system but it is worth remembering that there 15 a finite
number of PROGRAM/ERASE cycles (around 10.000)
allowed before the FLASH memory inedule becomes
unreliable.

2.7.2 Connecting FLASH memory modules.

The FLASH memory module connects to the expansion
connector on the 131 Processor module and is retained in
position by four comer press fit rivets. The module has a
two position switch, and when connected to the 131
Processor 1s only accessible when the 131 Processor is
temoved from the rack for configuration into either the
PROTECT or the PROGRAM moage.
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2. ARCHITECTURE AND PROGRAM OPERATION

2.7.3 Down-loading a Program to a FLASH memory
module.

To down-ivad a program to a FLASH Memory Module
follow this procedure.

I. Develop the ladder program and data tables on a
RAM based 131 system. Ensure that @@ operates
approprigtely and no iurtner changes o the
program agre anncipated.

2. Copy the program into a GEM80 programming
tool,
3 Power down tke 131 System and remove the 131

Processor moduie fror the subrack.

4. Bermove the BAM expansion module {if one has
treen usad) from the 131 processor.

5. Connect a FLASH EPROM Module of instmachon
size equal or greater than that of the RAM memory
size used.

6. Check that the switch on the FLASH memeory
module 15 set to the PROGRAM position then
insert the 131 processor into the subrack.

7. Power up the 131 controller and re-connect the
programming tool. The pregrammer banner will
confirm the system is configured for FLASH
EPROM and the size connecied.

8. [esue a CLEAR STORE command. This will erase
the FLASH EPROMS ready for programming,

Note the Programming tool may time out at this point as
the 131 processor carries out the clear store commaond.
This is becouse erasing of the FLASH EPROMS takes o
number of seconds to complete. If the programming tool
times out the clear store will complete successfully.

9. Copy the ladder program from the programming
too! to the 131 Controlier.

10. Bun the user program. This will compile the
program and copy the P, V-tables and system data
into “he FLASH memory module,

11, Power off the 131 contwroiler and remove the
processor moduie.

12. tMove the switch on the FLASH memory module to
the PROTECT positon and re-insert the module.
he battery may be removed at this pont if it is
not required.

13 Power up and the controller will vun from FLASH
memory. No further editing of the program is
permissable without agaoin geing through this
procedure.

2.7.4 Start Up Sequence and Controller State.

The 131 controller start up sequence is slightly different
whnen in EPROM mode. It depends upon the following:

s there a program i the EPROMS ?

Is it corrupted ?

Is there a battery fitted ? Is it discharged ?

Has the FLASH memory module been changed ?

{s the memory moduie in PROGRAM or PROTECT
mode 7

Is the program the same as the last time it was
pawered up ?

More information on the action of the controller
depending on the above variables can be found in the
Error Messages Section 8. tables 8.1 and 8.2

2.7.53 Important Scafety Notes.

I If a FLASH memory module contains a compiled
program and the switch is set to PROTECT rhen if
it is inserted into a 131 Processor which has ro
battery fitted then the contreller will power up
running the program in the FLASH memory moduie
regardless of what it was doing when it was
powered off.

To guard against this initially set the FLASH
memory module to the PROGRAM mode.

2. it on EPRAOM based system relies on the
maintenance of R and W-tables during o power
break then if there was to be a power breck and
the battery was discharged the system would
come up running with the B and W-table cleared.

To guard against this test the power fail bit (F2.4) in the
ladder program and initiate a user watchdog trip by
setting Fl to a non zerc value.
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3. BASIC 'O HIGHWAY

3.1 Introduction.

The GEMB0.131 'O modules are connected via the Basic
L'O Highway. There ore connectors for eight LO Modules
on the Controller Backplane and two connectors on the
front panel of the Processor Moduie to allow Basic O
subracks containing additional Basic [0 modules and
operator interiace devices to be connected to the
Highway with ribbon cables. The ribbon cables are
designated Rl and B2 and each can support up to 256
O points.

3.2 Address Settings

The GEMS80.13] Controller and the I'O subracks can be
used for 8, 16 and 32 point modules. The address of each
module has o be unique, and it is set up on the subrack.
Some addresses are determined by module position
alone and some by decoder switches.

The following paragraphs explain in detail how to
configure the O modules for a GEMB0/13]1 Controller. [t
should be noted that the details applicable o the 12-slot
/O subrack have been included to assist the User in
configuring ¢ complete system.

Figure 3.} shows a 131 Controller subrack with 8 Basic
O modules fitted. The 8231 Processor and 9032 Power
modules have been omitted to expose the decoder
swiiches.

S | B e [ :}:
- tet e !
l . : .-\';:—_:—‘—| ! —~ 1
. 2T
v
. i ] al3
. ' - O

e ] )
o e
C o
i
C 5 e
] _— -
L= = == s 1o = =
1. Decoder Switch 1
2. Decoder Switch 2
3. Decoder Switch 3
Figure 3.1 - Controller Subrack.
3.2.1 BAddress Decoder Switches.
Tables 1.1 and 3.2 show the scope of the switches ior
different subracks
Table 3.1 - 131 Controller subrack Table 3.2 - 12-slot 'O subrack
8-point l6-point 32-point Switch - M
modules B-point 18-paint 32-point Switch
modules
i d LW NA Sl Y I A -
" ' lmd w2 MNA 31
JtoH Tiod MA 32 T e
7 S8 Jtod NA 32
NA S16 MNA ] 53 -
T T Tt - ! 310 12 Stw6 NA& S3
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3. BASIC VO HIGHWAY

Note...32-point modules have their addresses fixed by
position alone. as do 1B-point modules placed in
slots 7 and above.

The GEMS0 uses 16-bit words. Each word may be a word
of INPUT or a werd of OQUTPUT, but not both. This is why
8-point modules must be placed in groups of two wnputs
ot two outputs,

Table 3.3 shows that each switch setting corresponds to
two 16-bit words. This means that each switch can set
the address of four 8-point modules or two 1B-point
modules. Remember that there are two ribbon cables
carrying the 'O so the switch settings will give dilerent
addresses on different ribbons,

Table 3.4 - Effect of Switches on 8-point moedules

Table 3.3 - Switch Settings

Switch Addresses Addresses
Setting Selected Selected
on on _
Ribbon 1 Ribbon 2 :
a 0&1 15 & 17
i ; 2&3 18 & 19
2 f 4&5 20 & 21
3 5&7 22 & 23
4 B&S 24 & 25
5 il 26 & 27
B 12 & 13 BR&29
7 . 14 & 15 30 & 31
8 &9 Variable addressing vnused

Table 3.4 shows the elfects of the decoder swilches an
8-point modules, illustrating in more detail that each
switch position will cover 32 'O points.

Second Word First Word
Points Paoints i Points Points Switch
8to 15 Jte? Bta 15 Oto7 Used
stor | 4 ﬁ 3 2 1 i sl
SLOT 8 ! 7 8 5 52
1! 10 g 53

SLOT

Table 3.5 shows the effect of the switches on l6-poiat
modules. [t is important to note that the decoder switches
case only covers the first six slots of LO in any subrack.
[t 16-point modules are fitted into the remaining slots, the
address is determined by slot position only.

Table 3.5 - Effect of Switches on 16-point modules

Second First Switch
Word Word Used

i sLor 2 1 51

SLOT ' 4 : 3 52

| 33

SLOT & 3

3.2.2 Arranging the /O

The most convenient way of arranging the VO modules
in a complete system is to start with the B-point modules,
record their «ddresses, continne with the 16-point
modules and then the 32-point modules. Using the
tollowing instructions systematically will ensure «
trouble-iree installation:-

{1} 8-Poirt modules.

Group a!l the B-point modules in pairs of input and pairs
of cutput modules. Modules left over are dealt with later.
Record the groupings.

Pairs of §-peint inputs
Pairs of 8-point outputs

Total number of Pairs

40
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The decoder switches on each O subrock control the
address of four 8-point moedules. Groups of four can be
made by combining two pairs togather.

Number of Fours (Two pairs)

Take the first group of four 8-point moduies and place
them in the first four slots of the Controller subrack. Set
ail the decoder switches to zero, Take subsequent groups
of medules and place them in the subracks in groups of
four slots whose addresses are controlled by one
decoder switch (ie. slots 1 10 4, 5 te 8 or 8 to 12). Set the
decoder switches so that each group of four has «
unique address - start low and work up. Since there are
only 8 slots available for [O modules in a Controller
subrack, SW3 is not used when only 8-point modules are
fitted and must therefore be setto 8 or 9.

Use Tables 3.8. 3.8 or 3.10 to record the configuration.
Wrte the module type and address in the space
piovided at the baottom of each slot. Record the switch
settings in the panel at the right-hand end of the
subrack.

Table 3.6 GEMS80/131 Controiler subrack.

Place any additional modules in the next available group
af four, {remember the rules about pairs of INPUT and
QUTPUT modules and place these in the next available
group of four slots. Becord the address and the switch
setting.

(2) 16-point madules.

Place 1B-point modules in the subrack starting with the
pext ODD aumbered slot. Record the position on the
appropriate table. I the address for that position is
controlled by a decoder switch, select the rext availabie
address and record it on the Table along with the switch
setting. If the address is tixed, record this on the Table.

3 32-point modules.

Position any 32-point modules and record the address.
Al the cddresses are fixed, depending on the Ribbon
number and subrack position only, Tables 36 and 3.7
show these addresses.

In a 12-slot O subrack some slots cannot be used by
32-point modules. Table 3.7 gives details.

Note...Each module MUST have a unique address or the
system will not work. Where switches are not
being used for addressing, set the switch to
position 8 or 9.

RIBBON 1 RIBBON 2

Slot 18-point 32-point 16-point 32-point
1 NA D& ‘ NA 16 & 17

: v 223 S B LN
3 NA 4& 35 NA w e 2l
4 N& s&7 NA 22 %23
5 NA 3&% NA 24 & 25
& NA 10 & 11 NA 2B & 27
E 7 5 12 & 13 22 23 & 25
] 7 4 & 15 23 i 30 & 31
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Table 3.7 GEMS8G 12-slot VO subrack

RIBBON | RIBBON 2
Slot 16-point 32-point 16-point 3Z-point
H NA 0& i . NA . 15 & 17
2 NA 2&3 NA 18 & 18
3 NA 1%5 NA : 20 & 21
1 NA 5§87 : NA , 22 & 23
MNA UNUSED NA UNUSED
g MA B&9 NA 24 8 25
7 1 UNUSED 2% 3 UNUSED
8 1 &1l : 27 : 26 & 27
g 12 ' UNUSED 28 UNUSED
B '_3 13 12 & 13 j 29 ' 28 & 29
I 14 . UNUSED 30 ~ UNUSED
12 5 14 & 15 31 | 30 & 21
Table 3.8 GEMS8G/131 Controiler subrack
Back No._
Slot 8 7 8 S T ' 1 Decoder Switches
Module , : _ 51 =
IO Points 32.16 3216 32:16 3216 3216, 3216 , 3216 3218 52 =
8 8 8 3 a8 8 . 8 8
_ 83 =
Address |
Current {m#A) Total Current used
e in Subrack imA)
Table 3.9 GEMB( 12-Slot Subrack Aack No.
Slot 12 11 10 I 9 8 7 6 5 1 2 . 2 L Decoder Switches
Moduie - Sl =
1O Points 326 18 3206 5 3206 16 3%06 16 22716 316 3215 3216 §7 =
8 8 8 8 8 8 g 8 3 8 8 8
S 53 =

Address

Current {mA!

i . Total Current used
: in Subrack (mAj

42
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(4) Operatar Interface Unuts

8872 Membrane Kevboard

9005 Membrane Keyboard (Tactiie)
893233 Decade Display

8944 Thumbwheel [nput

Each of the above units has an address decoder switch.
These have ten positions numbered 0 to 9 {apan from the
8005 which has 1B positions numbered 0 to F). Settings 0
to 7 relate to the AB-table addresses as shown in Table
3.3, settings 8 and above are not used.

T478 [ssue 3 GEM 80:131 SERIES TECHNICAL MANUAL
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3.3 Data Table Addresses for Each
/O Point

In the example shown in Figure 3.2, moduie numbers |
and 2 are input modules and wiil have an A-table
address. Each module has 8 chapnels so the two
modiles have 16 points and ‘orm one 16-bit word AD as
shown in Figure 3.2, Word A0 will store the input states
for these 1B points.

Module numbers 3 and 4 are 8-point output moduies and
as output addresses are B-table, will have a B-ichie
address.

[n his example, address A0 are input modules so
addaress B0 does not exist and also Bl are output
modules. so address Al does not exist. Addresses are
ailocated to locations 0 to 31 as A or B cccording to
whether input or output modules are fitted. Also, pairs of
8-point modules form one word, so each pair must be the
same, either a pair of input modules or a pair of cutput
moduies. Figure 3.3 shows an example of two Basic QO
Highway ribbon cabtes on ¢ GEMS0:131 Controlier.
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3. BASIC YO HIGHWAY

CONTROLLER MEMORY
Data Tabie AQ
r T T * T T H T
. Data Table Address  |AD1S|A014] AQ131A0121A0 111 AD1GIAG 9 EAO&]AO? AG6ia0 5 (a0 |a03[Aa02lAG A0 0
. Tymeai Content p 6 . 1 1 | 0 i 1 1 ’ 1 ] 1 1] 1 o 1 1
: X i

+—— Module Number 2

Data Tabie B1

Moduie Number 144

. Data Table Address

B1 15 Bt 12 !B 13

g1 12|81 11(8t 10

B1 9Bt 4|81 7

Bt 6jB1 §

T
st algr iy zimr 1]eq

! Typical Content

1 1 a

a 1 1

1
1 a 1 11

0 1 |

1 [} t

:‘47Module Kumber 4

Module Number 3——»

100

L1l ! - TR
i r -- - - — |I— - I Hc:?\u RSN =
SR | 2t B0
[ . - . . .E [ » o=
# - o N - . # - o-
o - [ K @ o, »| - L] v
. - * a » | = . -l o
- .E -] - L4 s o - T
.E - .E .E CE & . .E ﬁ .- :| o
of s =g o A Bl A sEi:H | &
GEM30I131 L1 i IT L 1 11 T I1 i i bl ol
CONTROLLER < =1 = = = = ! I |
i ! Pl =
.: H 8 o
P |
2= . ] =
©Joo {lilllo
@ _"TUg j-— ||
|
Basic ; ‘
Cutput r Basic e
Modules Input
Modules
corresponding corresponding corresponding corresponding
data table data table data table data tabie
ADDRESS ADDRESS ADDRESS ADDRESS
o ~ el i
%) H H % H 2
81.8 5 B3.C AD.8 i AG.0 )
81.9 7 B1.4 <zl AG.9 2 A1 i
81.10 %) B1.2 AG.1C % AQ.2 1
81.11 %) B1.3 i A1 2 AQ.3 72
81.12 B1.4 % A0.12 7% AG.4 %,
81.13 815 %, AQ.13 2 A0S [
B1.14 B1.6 [, Ad14 121 AD.6 %,
B1.15 B1.7 |7 AG, 15 %, AD7
L 7%, L % L % L 2
Module 4 Madule 3 Module 2 Module

Figure 3.2 - GEMB80/131 Basic KO Addressing
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3. BASIC I/O HIGHWAY

Data Table Address
AorB Aor8 Aor8 AorB

2
|

i |_.| B Decoder
Y setting
H
= 0
L]
QO M=
1 11 . 11 1 LT 1

Tl
i
g
]
=
3
i

— {5W3 Setting
not used with
8 bit module}

- @]

RIBBON 1

Data Tabie Address
AorB AorB Aor8 AorB AorB A0iB

9 8 7 6 5 4
it e Pt Lt —r—, ot
S b e 2 | Decoder
L settin
B o T
[ . - »| ! j
| & L ] » i
:E R :E 51 2
L LI - |
HEEREE o
1 T P W T [ = :l
! 52 1 32
o) . O
53 a
© To further
" Basic /O
equipment

Membrane Keypad

Decoder setting 5

data stored at address
A 10
B1%1

Basic /O Ribbon Cables 1 & 2 are VERY CLEAN category {Section 6 refers).

Figure 3.3 - Typical Basic VO Highway

4B GEM 80/131 SERIES TECHNICAL MANUAL T478 Issue 3



3. BASIC VO HIGHWAY

RIBBCN 2
Data Table Address
AorB AorB Aor8 AorB
19 18 17 16
4 ‘ 1 FEET T I |
O‘ g e e 1 olint = E ! O Decoder
igl=idlaol= i — setting
L} -, . L] L] - ‘
L] L] [ ] ! [ ] L] A —
sEl 3] A ¢ : :E : BN °
snll se sl < ol =i e o
ol $H| s & | 2| ) i & 1
/0= = TTo |?;' ],
PR 0O
;] — (5W3 setting
O not used with
8 bit moduie}
AorB AorB Aor8 Aore AorB AcotB
25 24 23 22 21 29 Decoder
i o —be— - —t —— Setﬂﬂg
::i i SRS N S )
o= E == =] =t =hh = EI o
© -E e e B o- c- o- o- s ; oh .- (] I
H ol ol oll O .E B A 2R A BN ‘
a L) a L] - » L L L L] L} [ rre
- - a H - » o # . 1 ol = H 51 2
L - - - - - | | L ] - o -l
» - L L] L L .;__ L - L] »| - O
o - - L4 R J L ] L »] - L] - R L]
- ] L] L » [ ] L » L] o ] -
To o e e jlo lln':i T = = 7= 1= R j ’
0 ' l ]
S5 a
O
LD UNIT
DECODER
SETTING
5

To further

Data stored Basic VO equipment

at address
B26 and B27

Figure 3.3 - Typical Basic VO Highway (cont)
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3.4 Power for the Basic VO Equipment

3.4.1 Introduction

Basic 1 0 modules require g + 15V power source which is
provided {rom the subrack backpicne. The modutes may
be situated either in the controller subrack, 11 which case
they care powered from the 9032 Power Supply in the
Controller subrack. or i additionat L O subracks, Where
additional 1 © subracks are used these may be powered
in one of four ways:

) From the Controlier power supply through the
Basic 1 O ribbon cable.

12 From the Controller power supply through
separate power supply cable.

i3 From a power supply fitted to «n 8-slot} LO
subrack.

(4} From an external power supply provided by the
User.

3.4.2 The 9032 Power Supply

The 9032 Power Supply fitted to the Controller subrack
provides the +5V and + 15V supplies required by the
Processor Module and can also provide an additional
45A ot 15V which con be used !o power Basic [O
modules. The +15V supply can be routed to additional
subracks either through the basic O Ribbon cables or
by running a sepcrate power supply cable between the
Controller subrack and the I'O subracks.

The 9032 can provide o maximum of 458 at +15V to
drive LO modules and any Serial Termiration panels.

3.4.3 Powering 'O Modules through the Basic /O
Highway Ribben cables,

The simplest method of powering an QO subrock is
through the Basic 1O Ribbon cables. provided the current
carrying capacity of the cables is not exceeded and the
capacity of the 3032 power supply is not exceeded.

The maxunum current carried by each rbbon cable
shouid not exceed 2.1A for cables up to 10m long. If the
ribbon cable is longer than 10m the current carrying
capacity 15 caleulated as follows:-

Maximum current {Amps}t = 21 Length in metres.

The total cumrent camied by both Ribbon 1 and Ribbon 2
should not exceed 2.54.

Also the length of the Ribbon coble must not exceed 30
metres and the voltage drop in the cable must not
exceed 3V. The current camrying capacity of Basic IO
Ribbon cables up to 30m in length is given in Table 3.11.

The remanning current available, if any, can be taken by
discrete wiring {rowm the 131 backpigne terminal block.

Table 3.11 - Basic /O Ribbon Cable Current
Carrying Capacity

Length of Basic 'O Ribbon Maximum Current Carried

Cable (metres!)

{amps!}
1 2.1
15 1.4
a 1.05
25 i 084
30 0.7

When the Basic O Ribbon cable is used to power the
8859-4003 12-siot 'O subrack a iink mus! be connected
between Terminals 4 and 8§ of Terminal Block TBl o
connect the ribbon cable supply to the subrack
backplane.

It sufficient cupacity is available from the 8032 power
supply and the ribbon cable has sufficient carrying
capacity, more than | subrack con be powered from
each 'O Ribhon cable. Figure 3.4 shows multiple
subracks powered from the Basic /O Ribbon cable.

3.4.4 Powering VO Subracks from the Controller
Power Supply Using Discrete Wiring

It the 9032 Power Supply has sufficient capacity but the
capacity restrictions of the Basic O Ribbon cable are
exceeded, additional LO subrocks should be connected
to the Controlier Power supply using discrete wires. The
power supply wiring is connected to TBZ { +15Vi and TB3
(0¥} on the terminagl block on the Controlier backplane
and TEBL7 {+15V) and TB1.8 (0V) on the /O subrock
backplane. Figure 3.5 shows the method of connecting
LO subracks using discrete winng. TBL.7 and TBl.4 on
the L'O subrack backplane must NOT be linked.

The length limit {or discrete wires depends on the size of
the wires used. The terminals on the subracks can
accommodate wire sizes up to 2.5 sg. mm. but 1.0 or 1.5
s mim. wite sizes should be adequate.
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3. BASIC VO HIGHWAY

CONTROLLER SHBRACK
ov RO
+ 158V av
TR2
81 PLY PL2
—0
CH———RIBRON 2
O RIBBON 1
/O SUBRACK 1/0 SUBRACK
WLK R1 WLK R2
+I5Y ?\’f'bﬂ m‘,_ +15V 7 oiv_
L %5
oLy PLI
ov__ 8 ov
_20 ] Z ;

/O SUBRACK
WILK R3
+ 15V [—
ov
| m— |
l PL1
oV |
2
+ 15 \
OPERATOR
INTERFACE

VG SUBRACK

WLK E

+15V 7

Figure 3.4 - Powering /O Subracks through the Basic 'O Ribbon Cable
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3. BASIC I'O HIGHWAY

3.4.5 Connecting an External Power Supply

If an external ~ 15V power supply is used :t will be
connected by discrete wires and the terminal block links
must NOT be fitted. Figure 3.5 shows the method of
connecting LO subracks using an exterrai + 15V power

supply.
CONTROLLER SUBRACK
EXTERNAL POWER
SUPPLY UNIT
« 15V OV
lP L J
A RIBBON 2
/
-
e RIBBON 1
17O SUBRACK /O SUBRACK
R1 R2
+15y 7 4 {l\f_ +'5Y 7 4 CI):‘
13 I [
FL1 P
O 8 ov. g
2 :2 »
HO SUBRACK
R3
1o BV
= _E;_L
& oV 8 PLI
QPERATOR N—
INTERFACE y
P
O SUBRACK
+15y 7 8 R\f
6
oV B PLI
2

Figure 3.5 - Powering Basic 'O Subracks Using Discrete Wiring
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3. BASIC VO HIGHWAY

3.5 Basic IO Ribbon Cables

WARNING: DO NOT INSERT CR REMOVE RIBBON
CABLES WITH THE POWER ON.

3.5.1 Ribbon Cable Connection Petails

These cables connect the Basic 1O highway from the
Controller subrack to each item of Basic 1O in o 'daisy

If either a 2- or 3-socket cable is required, the
ribbon cable should be cut as close as possible to
the last socket,

Ensure that the standard dimensions suit the
installation.

Ordering codes for standard ready assembled
cabies are given in Section §.

chain' arrangement. 12) Non-Standard Ready Assembled Cables
Ribbon cable 1, for addresses 0 to 15, connects to Basic Non-standard cables can be supplied 1o order. The
/O connector | on the 131 Controlier module. distonce between sockets is user-specified to suit
the installation and up to 9 sockets can be fitted.
Ribbon cable 2. for addresses 16 to 31, connects to Basic
/O connector 2 on the 131 Controller module. Simply iill in part & of Figure 3.7.
The ribbons are in ihe 'very clean' category (reler io {3} Parts required for Make Up Cables
Section B). They shouid be kepi as shert aad flot us
possible. Parts may be specified using part B of Figure 3.7,
See Appendix A for cable assembly information,
3.5.2 Assembly of Basic IO Ribbon Cables. i
Ribbon Cable 26-way flat ribbon
There are three cabling options available: width 33mm
Spectra type
{1}  Standard Ready Assembled Cables 843-191-2801-026 or
equivalent
These are for use in simple systems to connect
between the Controller supbrack and up !o ‘hree Connectors Harting type 0918 526
Basic 'O subracks. There are four different cables 5823 connector
available cach having o pre-defined length Polarising key in position
between the lsi socket (Controller} and the 2nd 2
socket {lst [0 subrack] tlength A). The length
between L'O subracks {sockets 2, 3 and 4) is |
metro in each case, see Figure 3.6 for details.
Cut here Cuthere
for 2 sackets far 3 sockets
ll_stSkt l 2nd Skt [3askt]|  Jamnsr]
4— Length A —pd— 1Metre —p§— tMieire —P
Figure 3.6 - Standard Ready Assembled Basic 'O
Ribbon Cables.
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3. BASIC /O HIGEWAY

3.5.3 Length Limits for 26-way Basic 1O Ribbon Cables

The iength of Basic [.Q Ribbon cables 15 limited by the
current carrying requiremernts. The method of caleulating
the permissible iength of cable is shown in Section 3.4.3.

Length A“‘

alé

»l

o =

add

ale

£ G

Alé ala

al

-

i
b L4 A

d
L I _’“ v

Ll d

L I riv

4

|

[ st 5kt ] [2r~dSkt

N/ N/ N N N/
RES SktJ | awnsic | I smsﬂ [ 6thse | I 7th sn] 8thskt {{§ 9th Skt

Soacket at
controlter end

Notes

Fit polarising key at position 2 in each socket

1 Complete Part A only when erdering assembled cabtes.
2 Complete Part 8 only when ordering parts to make up your own cables,

PART A-ASSEMBLED CABLES {Delete f not required}

26 Way ribbon

No. of Qrder —p{ NO. of Sockets
Sockets Code 2590 % 590
- 8890- 8 - 8830-
2 88904601 Order Code 460 460 460 460
3 8890-4602 Ribbon No.{1,2 etc.}
4 3890-4603 Length Length in metres
S 38590-4604 A
6 8890-4605 8
C
7 R890-4606 o
8 8890-4607 £
E
9 8890-4608 G
H
finushed Length
{Toral of A to H)
PART B - PARTS (Delete if not required)
Part Order Code Commenis Length {meatres}* No. off
Ribbon Cable Max. Length
a1
{26 Way) 56685/418 = 30 Metres
Socket
126 Way) 80560/098
Polarising 8890- 1Per Socket
¥ey & Label 4004 i

*Add 20mm persocket to finish length to allow for socket termination

Figure 1.7 - 26-Way Basic VO Highway Ribbon Cables
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3. BASIC 'O HIGHWAY

3.5.4 Segregation of 28-Way Basic I'O Highway
Ribbon Cable

These ribbon cables are noise sensitive and they should
be as shon as possible and segregated from other noisy
cables. With cubicle mounted Controllers, 1t is not
recommended !o run this cable outside the cubicie or
cubicle suite. Section 6, Installation covers the cabling
and segregation of Basic EO ribbons.

3.6 Basic 'O Module Interlock System

All subracks that contain Basic 'O modules inciude a
circuit consisting of links witain the Basic O modules
and subracks. This 15 arranged so that when <il tae
modules are fitted, « senes chain of links is completed
giving a short circuit. [, however, a module is removed.
the series chain of links is broken giving an open circutt,

It is envisaged that this system could be used to
interlock with a relay coil or an input channel of a Basic
/G module. This may, if required. be part of the system
healthy checks in the user program, so that if the Basic
FO input channel, to which these interlocks connect, is
high, then «ll Basic O modules are fitted. Connections
for this are shown in Figure 3.8.

Where the Basic 'O subrack is not completely fuil of
modules. a shorting link in the formn of o zero ohm
resistor is fitted on the backplane so thart the series chain
of interlocks would be completed by the zers ohm
resistors if no modules were put in the subrack, To
activate the module interleck system, it is necessary to
cut out the zero chm resistor at each connector where o
Basic 'O module is fitted. see Figure 3.8. The zere ohm
resistor is locared immediately to the right of the Basic
LG module connector.

3.6.1 Module Interlock Cireuit Ratings

Circuit Volt-free contact
For use in d.. circuits only with
restrictions of 50V d.c. and 0.54 peak
Operation Closed when all Basic 'O moduies are
fully irserted into the rack
Connections Terminals on  subrack backpiane.

demove the Power module for access.
Maximum wire size 2.5 mm?

-, ":':. -
O £l
~ B
[ .
.
l —as . Py Y
- , -
. RS
L T
2 1
1. Edge connector for the [ O module.
2. Associated zero ohm resistor fcut ocut when a

module :5 to be hitted)

Figure 3.8 - Zero Ohm Resistors for Basic VO Module Interlock System
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3. BASIC /O HIGHWAY

CONTROLLER SUBRACK /0 SUBRACK
00 /E%%Vnﬁ%oms @ 0 Eﬁ MAODULE lﬁ
+INT - INT +INT ~INT
e e O e O—
MOOULE k.'féé:gfsm
/O SUBRACK /O SUBRACK
R3 I_R_z_l
—INT + INT —INT +INT
I S o o O—

MIR MODULE INTERLOCK

FOLLOWER
RELAY
- DC
I
I
|
I 4! :I—
+ DC | SUPPRESSION

' MIR
' ~——C o ) TOSYSTEM
| Z HEALTHY
{ CIRCUIT
i
{ AD.1
I P B
I I ’
—————————————————— o e e e e = DC

/ ? ‘

| I
ALTERNATIVE INPUT MODULE

CIRCUITRY

Notes.. 1. All wiring is 'DIRTY' category
2. Maximum sizze of wiring that can  be

terminated at +INT and -INT terminais is 2.5
SO].INIm.

Figure 3.9 - Typical Module Interiock Circuit
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3. BASIC VO HIGHWAY

3.7 Output Enable Moduies

Some Ouiput modules incorporate 'outpul enable’
circuitry. This ensures that all cutputs are held in the
'OFF" state until:

{1 An enable signal a +15Vd.c. £3.5V is present

and

2} The GEMS0 Conlroiler initiates the output "ON',
The enable sigral is applied to the subrack and will
enable all ‘output enable' wmodules contgined in the
subrack. The enable signal would normaily be provided
via the Watendog telay so that the outputs are inhibited
on initial switch on ond when the Watchdog opens.
Other subracks which have this feature are:

8857-4006 - Power Supply and 8-slot VO subrack

8859-4003 - 12-Slot 1O subrack

SUBRACK
BACKPLANE

18VG

3.7.1 Output Enable Connections

Output Enable connections to the subracks ars shown in
Figures 3.10 and 3.11. Figure 3.10 illustrates the use of
GEMB0 +15V power supplies and Figure 3.11 illustrates
the use of External + 15V power supplies. R4 and RIS
should be removed as indicated.

Note...Each Output Enable module connected using the
GEMB0 power supply draws an additional 10mA,

3.8 Wiring Segregation

The segregaticn category depends on the power supply
providing the enable signal. If the signal is derived from
the Controller power supply or another GEMB0 power
module, it is considered to be 'very clean' and must be
separated from any 'dirty’ plant-side winng. [f however,
the signai is supplied from a remote power supply which
is also supplying 'dirty' circuits, the enable wiring can
run with other 'dirty' plant-side wiring. It MUST NOT be
run alongside clean’ or 'very clean’

3.8.1 Wiring Size

The maximum size of wiring that can be terminated at
+EN and -EN terminals is 2.5 sq.mm. These terminais
are located on a Terminal Block, on the Backplane {refer
to Section | Figure 1.5}

WATCHDOG
CONTACTS

[
+ 15V

i

D
»H

| i |
| IOV o

&
L

7 NN

+ EN

VERY CLEAN
- CATEGORY

QUTPUT ENABLE l|

R15

]—0—!:}=

ov

— EN
o

TERMINALS ON
/10 SUBRACK

Figure 3.10 - Connection of Qutput Enable Signal using the GEMB0 Power Supply
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3. BASIC VO HIGHWAY

SUBRACK

Figure 3,11 - Connection of Output Enable Signal using an External Power Supply

BACKPLANE 15vG
i ¢
+ 15V ehe
i ir1a
r WATCHDOG
¢ EN + CONTACTS
TBi-12) N N
+ 15V
OUTPUT ENABLE AL
R1S EN - _VERY CLEAN
e < CATAGORY
= (781 - 13)
i TERMINALS ON
/0 SUBRACK
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4. SERIAL COMMUNICATIONS

4.1 Introduction

GEME0 control systems use serial communications links
to pass information between controllers, to connect a
controller to a System Programmer, to drive printers and
to connect other peripheral equipment such as operator
keypads and the GEMSTART Contactor Control Unit
(CCU). The GEMB013l Controller has three serial
communications ports and these are numbered port 1.
port 2 and port 3. A 26-way Ribbon cable connector is
used to connect ports | and 2 and a 1S-way D-type
connector is used to connect port 3, these are situated on
the front panel of the 8231 Processor Module.

Port 3 iz ar BS232C 20mA port and is used to connect
either a programmer or pnnter to the controller. Ports |
and 2 are general purpose GEMS80 RS422 Seral ports
which support five dilferent GEM80 seral
communications protocols, these are:

{1} Extended Simple Protocol {(ESP}
(2 ESP with flexible data tables
{3} GEMSTART.

(4} CORONET.

Connecting Seriul Ports 1 and 2

Serial ports 1 and 2 must be connected via a termination
anit which is used to convert RS422 signals to ¢ suitable
format. The tollowing Termination Units are available:-

n 8587 - RS422 to RS485.
(2} 8924 - RS422 1o 20mA.
3 9008 - R5422 to R3232.

Full details of these Termination Units and the methods
of connecting Serial Links is given in the 'Serial Interface
Termination Units and Panels Combined user
Information', Publication No.T456 and the 'GEMS0 Serial
Communications Manual' Publication No T457.

Data Tables

The GEMB0/131 Ceontrolier uses the foliowing data tables
‘or serial communications:-

The P-table - used to set the port configurations.

The [table - used to control the transmission and
reception of messages.

The J-table - used to hold received data.
{5} ASCIH (Printer;VDU Terminal),
The K-table - used to hold data for transmission.
Ports 1 ana 2 can also be used as printer ports or as
Terminal (Programmer} ports. The F-table - used for eror reporting and link
statistics.
Table 4.1 Data Tables used for Sericl Ports 1, 2 and 3.
Data table Port 1 Port 2 Port 3
P-tgble P10 to P29 P30 to P43 P50 to PES
[-table 10 to 139 140 10 173 80 to I119
J-table 10 to J511 J512 to J1023 71024 to 1535
K-table K0 1o K511 K512 to K1023 K1024 to K1535
F-table F10 to F29 F30 to F4% F50 to F6S
F-table F70 to F88 P90 1o F109 F11i0 to F129
{link
statisics!

Configuring the Serial Ports

Pors 1, 2 and 3 are conligured by pre-setting data in the
the P data tabie. ond then entering o RECOMPILE
command {powenng down is not required). The type of
serial port 15 determined by the value entered in Pli for
port I, P21 for port 2 or P51 for port 3 and the function of
the rest ol the P-table iocations is dependont upon this
value.

The signailing {baud) rate is User defined between 110
and 13200 bits per second. The rate is selected by
entering the baud rate in P10, P30 or P50 for poris 1, 2
and 3 respectvely. The following values of baud rate are
allowed within the limits given in Tables 42 to 48
below:-

110; 300; 600; 1.200; 2.400: 4.800; 9,600 and 18,200,
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4. SERIAL COMMUNICATIONS

4.2 Serial Link Communication Systems

Communications can be established by Point-to-Point or
Multi-drop Serial Link systems.

TQPORT 2
! ,
; i TRIBUTARY
: PORT
{ set up by data
in controiler 2
P table
PORT 1
8924
R5422 to 20mA
Converter
L9
D f|x
+ £ 8
i serial link - l 5
26 way \O T« Tﬁ
ribbon ¢ L6
cable
8891-4077 T

4 2.1 Point-to-Point Serial Link

Figure 4.1 shows a point-to-point serial link. Here two

Controilers interchange dat

a. The senal communication

port of one Controller is set up as a Control port and the

ather as a Tributary port.

CONTROLLER 1

<: DATA

0] o PO =
g Tt c
: : L2
IR I : Zeo Ly e
e Yt o CYNMEE -
serial link
POINT TQ POINT 26 way
CONTRGL PORT ribbon
{ set up by data cable
in Controdles 1 8891-4G77
P table}
PCRT 1
8924
RS422 to
20mA
Converter
st
L

DATA )

TOPORT 2

note.... For Port 2 the 8924 requires a link fitting
between terminals 15 and 16,

Figure 4.1 - Point-to-Point Serial Communications Link Between Two 131 Controllers. 4-wire 20mA.
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4. SERIAL COMMUNICATIONS

4.2.2 Multi-drop Sericl Link

Figure 4.2 shows a mult-drop serdal link in which up to 3
Contrellers can interchange data. One Controller's senal

The contrel port communicates with each ‘ributary on a
eyclic basis. Direct commmunication between tributaries is
not possible though data can be exchanged between

communication port is set up as a Control port and the

others are set up as Tanbutary ports.

wributaries via the control port.

FEEIEHIE B8 Py [ Bl
BiRis R T4
ks i z Ta port 2
SEEEEEE g0
] f 4 \r
5—— ot
? | 4 m% MULTIDROP  Port 1 8924
! i o T CONTROL RS422
! [a}
lo i “@9? Lu PORT o 20mA St
L e ' sel up by data convertor
- s Conteofier 1
P tabie
o ry B Fre Sprw By N iy a ‘4"
o P B P
Exag i £ — L
Nk Ei%; Ei i ;JQ serial link 26 Toport2
=, ¢ L way ribbon cable \T
—— 5
’ <. TRIBUTARY  Port 1 8924
B3 | roRT w22
o pao el up by 1=}
o datasn 20mA
controller 2
canvertor
P table to address 0
s 150 HEB 15 1B N T
4+ 3 J:L‘,: - ‘:'. +
.|H1 %% & i A seriat tink 26 foport2
A =)k way ribban cable
o B '11 :
iy pe TRIBUTARY Porti 8924
o @th‘" o PORT R$5422
- X xTiT .t set up by 1o 20maA
I datan conventor
controiier 3
P rable to address 1

Note...

For Port 2 the 8924
requeres & Link
Fitting between
term:nal 15 and 16

Figure 4.2 - Multidrop Serial Communication Link Between Three Controllers 4-wire 20mA

T478 [z5ue 3

GEM 80/131 SERIES TECHNICAL MANUAL

58



4, SERIAL COMMUNICATIONS

4.3 Applications

The serial links can bhe nsed for the iollowing
applications:-
(1 To communicate  with  a  prnter.  sysiem

programmer or VDU Terminal
21 To communicate with a GEMSTART (CCU)}

13} To exchange dota with other GEMBG controllers:

]

i} as a trdibutary.
) as a con‘rolier,

{4} On a Local Area Network (CORONET)

4.3.1 Using the Programmer/Printer Port

The Controller automatically detects whether cither «
programmer or a printer is connected to port 3. This is
achieved by fitting o link in the programmerprinter cable
connector {see Figure 4.3 for details)

When used as a programmer the port may be used at
either 9600 or 19200 baud. The baud rate is
automatically selected by the GEMSG/121. Enhanced
GEMSB0 system programmers have the option under the
setup menu to select the faster baudrate. Selection ot the
fuster baud roate enables loster communicotion with the
GEM80 131, aliowwing faster downleading of tapes and
faster monitoring etc.

4.3.2 Programmer/Printer Port {Port 3) Connections
The ProgrammerPrinter port connmector is a lS-way

D-Type socket connector with threaded retention pillars.
The pinonts are as shown below:-

PROG

Pin Connection

I RY+

2 R¥- 20mA
3 TX +

4 TX-

S 1SV

5 ov

7 15V

8 ov

9 RXD

10 TXD RS232
11 CTS

12 RTS

13 See note

14 ov

15 L¥

Figure 4.3 - Printer/Programmer Port (Port 3)
Pinouts

Note...lIf the programmeriprinter port is to be connected
to u printer using HS232 then link the lollowing:-

Pin 13 te Pin 15
Pin 1 to Pin 15
Pin 2 to Pin 14,

If it is to be connected to a programmer using
R3232 then link

Pin 1 to Pin 15
Fin 2 to Pin 14,
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4. SERIAL COMMUNICATIONS

4.4 Communication with a Printer, VDU or
Programming Tool

4.4.1 Specification
Application

Output of text and numeric dota to printer, VDU or
Programming tool.

Input of characters or strings from keyboard.

Option of automatic echoing and editing of input. Alsc
supports XON-XOFF protocol in this mode.

Free format of input and output data to any senal
device.

Characteristics

Uepends on termination panel, e.g. 20mA current loop for
parel type B924.

ASCH character set {equivalent to IS0-7).

1 start bt, 7 or 8 character bhits with oddieven or no
parity with 2 stop bits.

Table 4.2 - P-table for Printer/Keyboard Port

Capacity

Buifer for up to 1,020 characters in each direction.

Line length up to 132 characters.

Indications when output buifer has room for one tull line
or is completely empty.

Buffers emply qutomatically as data is transferred.

4.4.2 Setting Up a Printer’Keyboard Port
Table 4.2 shows the P-table address ond the data the
user must write to these addresses to enable the port v

operate as a Printer or Keyboard Port.

Changes to the P-table are implemented on RECOMPILE.

t
Port 1 Port 2 E Port 3 Contents
PO . PXO ¢ PS5O Baud rate (110 to 19200)
P11 i P31 P51 0
P12 P32 P52 0 = Printer mode
; 1 = Temmninal mode
: 2 = Pree format mode
! ;
P13 Ii P33 P53 No of Characters per line
I {1 1o 132)
i f
P14 P34 P54 No of padding characters
! : * (I to 131)
' Pls . p3s o PSS Parity Enable
? : ' 0=8 data bits no parity
i 1=7 data bits plus | parity bit
; 2 =8 bits pius | parity
i ; 1
| P : P36 -; P56 Parity select
H i 0 =even parity
| } l = odd parity
t i
| P17:0P23 | P37t0P43 | DPS7TtoPEI | Not used
4.4.3 Operation of a Printer/Keybeard Port
Figure 44 shows an example of a serial printer

connacted in a 20mA current loop irom an 8924 unit,
driven by a controller, The PrnterKeybouard peort can
operate in erther ‘Direct Mode' or in 'Termminal Mode'.

Note...This port wil operate in all controller operating
states ie, haited. running, normal input and test
inputs.

T478 lssue 3
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4. SERIAL COMMUNICATIONS

COMSCN

Keypad
transmit
switch

20maA Serial Link
Termination Panel

SCNRX+RX= 5R- SR+ St- St+ Tx+ Txm

Serial Link
26 way
*  ribbon cable
" 8891- 4077 To 2nd
) Port
| —
|
I
I
I
b
8924

g

i—_—1| PRINTER '/—‘+

Figure 4.4 - Connection of 20mA Current Loop Printer Keyboard to a Serial Port

4.4.3.1 Direct Mode

This mode is intended for use with o printer and a
separate serial input device, such as ¢ matrix keyboard.
The port has two cyclic buffers, one for input and one for
output. Data can only be written to the output butfer, and
read from the input buffer, by means of Speciat
Functions.

Bll characters received from the keybocrd are directly
transierred to the input cyclic bulter as they amive. I
parity is enabled, any choracter with a parity ervor is
replaced by @FF.

Qutput data is taken from the output cyclic buffer after
the previcus output has tinished. Transmission does not
comimence until an ETX (@03} characteror an end-of-line
marker (@0A) is found. An end-ofline marker is
transmitted as camiage-return (@0D), line-feed {@0A),
pius any user defined quantity of NUL {@0DQ} characters.
An ETX character is not itself transmitted, but simply
initigtes cutput from the c¢yclic bufier. allowing partia!
lines to be cutput.

Note..Many printers do not display any charccters until
a carricage-retum or line-feed is received.

4.4.3.2 Termincl Mode

This mode is specifically intended !or interactive
operator interfacing using o System Programmer or VDU
Terminal. It performs the functions of auto-echoing and
line-editing without the need for user programming.

4.4.3.3 Using a VDU Terminal

If a VDU is to be used it must have the following
charactenstics (ASCIl charccter names dre shown in
parentheses)

0 Pressing the corriage-return key generates @OD
iCRL

{2} Pressing the DeleterBubout key generates @7F
{DEL}.

) Receipt of @UD. @DA {CR.LF} moves the cursor to
the left-hand edge of the screen on the next line,
scrolling the display if on the last line of the
screen.

(4) Receipt of @00 {NUL} performs ne action.
{5} Receipt of @07 (BEL) sounds an audible clam.

(6} Receipt of @08 (BS) moves the curser one
character position to the left.

(7 Receipt of @20 (SP) blanks out the curtent display
postticn.

.8} Heceipt of @IA (SUB} displays o non-biank
character.
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The port has an input cyclic buffer and an cutput cyclic
buifer. Data can be written to the sutput bulfer, and read
from the input buffer. by means of Special Functions.
This 18 the oniy way to access these buflfers from the
lacder diagram program.

The input charnel has a separate input line buffer in
addition to tae input cyclic buffer. All received characters
are initiclly stored in the line buffer. They are only
rransierred to the input cyclic buffer when a @0D (CR} is
raceived and, until this happens, cannot be read by the
Controller,

As characters are received into the Lne bulfer, they are
echoed back to the VDU by way of the output channel
and with the following exceptions, are displayed on the
VDU screen:

fcth Any ron-pnating character other than CR, DEL,
XON or XOFF is discarded (not logded into the
line buffer! and echoed as BEL.

b XOFF is discarded, and causes output (including
echoing) to be suspended.

{c} XON is discarded, and causes output suspended
by XOFF to resume.

{di DEL is discarded, and causes the previous
character loaded inte the line buffer to be
removed. [t is normally echoed as BS, SP. BS. [If,
however, the line buffer is already empty, BEL is
echoed.

{e) CR is echoed as CR, LF. plus the user-defined
quantity of NUL characters. It is stored in the line
buffer s an end-of-line marker {@0A). Once this
has been done, the contents of the line buffer are
transferred to the input cyclic butfer. and the line
buffer is cleared.

{f) Any character other than CR which would cause
the line buffer to contain as many characters as
the user-programmed line length is discarded, and
ecnoed as BEL.

(g When parity is enubled, any character received
with a parity error is replaced in the line buller
with @FF. and is echoed back to the VDU as SUB.
Thus, if the VDU displays an upside-down
guestion mark for SUB (@1A), the operator is able
to beack space to any symbol of this type on the
line and overkey :he character to re-transmit it to
the PrinterKeyboard port. After the end of the line
has been reached. however, gs indicated by CR.
any such error cannot subsequently be corrected.

¥OFF and ¥ON are generated automatically by some
VYDUs le.g. DEC VTI0l set up for smooth scroll). They
may also usually be generated by keying Cul-5 and
Cul-Q respectively.

Output data is taken from the output cyclic buffer after
he previcus outpu! has finished. Transmission does not
commence, nowever, until an ETX (@03} character or an
end-oi-iine marker {(@0A) is found. An end-of-line marker
is transmitted as carriage-return (@0D), line-feed (@0A),
plus any user defined guantity of NUL (@00} characters.
An ETX character is not itself transmitted, but simply
initicates output from the cyclic buffer, allowing partial
lines to be ocutput.

The exception to this is if the program calls for cutput to
commence while the operator is also keying in date on
the keyboard. In this case, the cutput skips to o new line
‘by sending CR, LF, and NUL's if programmed). then
dispiay the output line. Upeon completion of the output
line. the contents ol the lire buffer are re-output
‘preceeded by CR-LF pius NUL's if the cursor is not
already at the left-kand margin), followed by the echa of
any characters which were entered during the output.

4 43.4 Free Format Mode

This mode is intended to be used with any serial device.
This mode is the same as the direct mode except that ail
data fromm OOH to FFH can be transmitted and received
and neo formating of the data will take place. The
transmit data is sent as soon as it is placed in the
transmit butfer by the special functions. The detection of
panty errors is reported by setting an error bit in the
CHARIN specici function to indicate o parity error.

Using this mode the user should be able to control senai
devices using simple senal link protocels by
manipulating the received and transmit data in the
ladder program.
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4.4.4 Operation of Printer/Terminal Buifer Store

When used in printerterminal mode the space allocated
for the J- and K-tables for the port 15 used for input and
output buffers. The |- ard K-table locations cannet pe:

{1} referenced in the user program
(2) used for the value tables of Special Functions
{3 written to via a Programmer {although they may

be menitored)

To fumish the user program with information regarding
the state of the output buffer. two flags called the 'empty
flag’ and the ‘flling flag' are provided. See Section % for
more inlormation.

The empty flag is set ON between program scans when
the cyclic bufier is empty and all characters have been
tramsmitted, [t is set OFF by execution of any Special
Function which cutputs to that buffer.

The filling fHag is set on during execution of any Special
Function which outpuis to the cyclic buffer and leaves it
with room for less than one line of cutput {the quantity
depends on the pre-set line .engthl It is re-set between
program scans by the printer driver removing characters
from the buffer so that room for one tull line is once more
avaliable.

A special case of the filling flag being set occurs when «
Special Function attempts o cutput more characters than
there is space for in the buffer. It this case:

{1 The output is truncated so as noi to overwrite the
data already in the buffer.

(2) The iast character to be placed in the buffer will
be an exclamation mark {1,

{3} The appropriate foult code will be generated by
the Special Function.

Overdlow of the input buffer can occur, and ccuses the
oldest data to be overwritten and lost.

4.4.5 Alphanumeric Qutput

Alphanumeric information c¢an be output on any of the
serial ports using Special Function 338 PRITEXT. General
text and numeric output is provided by the Special
Function T38 PRINT. See the Seoltware Data Sheets tor
further details.

4.4.6 Editing Alphanumeric Output Messages

(1) Printer Port Messages

The items used by PRINT to generate output are called
messages and may contain fixed text and format
deiinitions for numerc output in any combingtion. The
fixed text may dlse contain end of line markers so that
one message can generdte several lines of output. The
messages are stored as part of the P-table and may be
loaded and dumped with the User Program. They are
protected from gccess by Special Functions and from
being written to by the pregramming unit when in data
list mode. If an attempt ig made to write to the messdage
area of the P-table the messages will be moved and the
exira P-iable created filled with zeros. The guamtity of
messages which can be stored in a system is restricted
only by the memory occupied by data tables and the
User Program. Remember that data table P2 contains the
length of the pre-set message area in bytes and is
therefore limited to the maximum number which can be
stored. Ecch message can contain up to 235 bytes,
although this could define considerably more characters
for cutput because a format definition only occupies 2
bytes.

The system is provided with an editor to enable the user
to enter, examine, update and take « hard copy of the
messages avalable to the user progrom. The editor is
accessed using a programming unit connected to any
tributary port. iThis includes the front panel portl. Where
more than one Programmer 1s connected, a similar
locking mechanism to that described in Section 48 is
implemented. The lock is released when the Exit
command is executed.

Messages are entered in g manner which is intended to
ba similar o the way they wiil be displayed when used
by PRINT. Fixed text is enclosed by quotes ("} format
delinitions employ @ pictonal representation where '™
fcaret) is used to represent leading spaces, '0' is used to
represent leading zeros and '#' is used to represent
significant digits. End of line markers are entered by
typing carage-retun and may be placed inside or
outside gquotes. A comma is used (o separate format
delinitions from edach other and from fixed text.

Note...On the 8320 Portable Progrommer, the caret
symbol { "} is obtained by pressing the upward crrow
key.

A format definition specifies how the contents of cne
data table will be formatted for output. Four quantities
need to be specified: the field width, whether leading
zeros are o be output, the number of characters cfter
and :ncluding the decimal point, and the scaling as a
power of ten. The first two guantities are limited to a
maximum vclue of 15.
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Examples:

"This is a fixed text containing 2 end-of-line markers'

RATRAIRAN -- J defines « field width of 7

with | decimal place

g RH as above but with 2 decimal
places
Coo# . w # as above but with leading

Zercs

With appropnate scaling the second format above could
display as '1.23" or '123 4% depending on the value in the
data iable; i.e. the fiela width is fixed, not the quantity of
leading spaces. The same is true. i leading zeros are
specified.

{2} Using the Editor

Alter loading o taped program containing messages, the
program raust be compiled before using the editor. The
editor cannot be entered until this has been done.

Whenever the editor is ready to dccept input it will
output the "">"" symbol known as the prompt. Entry of
input is terminated in one of two ways:

{ab By pressing the ESC key which daborts the
current command;

{b} By pressing the ""<"" key.
The terminator 15 only recognized when not enciosed by
quotes, i.e. not part of fixed text. An editor command

consists of:

{a} a command identifier which tells the editor
what to do.

(b} an optional command body which supplies
additional information to the editor,

¢}  « terminator which signals the editor to start
processing the command.

The command identifier may be a single c¢haracter or the
entire command name, e.g. the exit command may be
entered as E or EX or EXIT. The exit and help commands
do not require a comrmand body.

The command identifiers and their acticns are as
follows:-

E

Stands for Exit. Terminates the editing session and
causes the programming unit to return to initial selectdon.

H

Stands lor Help. Displays « list of the available
commands on the programming unit screen.

DL

Stana for Display and List respectively. The aclions of
‘he commands are very similar. The command bedy 1s a
st of messages whose contents are to be displayed. The
structure of this input is a list of 'output requests'
separated by commas. Each output request may contain
a single message number or a range represented by two
numbers separated by a dash (1), Zero length messages
are not displayed. For example the following commands
could be used to display messages 1, 2 and 3:-

D123 or
D1-23 or
D1,2-3 or
D1-3

The output of ecch message 13 prefived with the
message number ang has the terminator appended. One
blank line s output belore any subsequent display.
Qutput of o list of messages may be aborted by pressing
the ESC key. The difference between D and L is that D
produces output only on the programming unit screen,
while L produces a listing on the printer attached to the
programiming unit,

A tormat definition will be displayed as it was entered,
except that the leading spacesizeros and significant
digits will be displayed in a normalized form, with only
one significant digit before the decimal peint. For
example, a format entered as " #H E#HF H# will be
displayed as ™ #.# #.

M

Stands for Message and is the command for adding new
messages «nd replacing existing ones. The editor
automatically repositions other messages if the size of an
existing message is changed. The command body
contains the messdge number to be updated followed by
ar equdls symbol { =) followed by the new contents. This
may consist of fixed text delimited by quotes and format
definitions to describe how a data table value will be
ourput. The difierent fields are separated by commas.

A format definition uses '0.'#', and "' to pictorially
describe the layout of the number in terms of character
positions before and after the decimal point (i present).
The caret { ~} is used to signily leading spaoces, a zero (0)
15 used o signify leading zeros and the hash symboi (#)
significent  digits. [f o messcge contains  format
definitions a prompt is issued to request the user to enter
the scaling values to be applied to the data table
contents. The scaling is entered as ' or '™ followed by o
number which s a power of ten. The /' indicates division
ard the '"' multiplication. Each scaling value may be
separated from the others by an optional comma.
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End-of-line markers may be included in the message by
typing carriage-return either within a block of fixed text
or netween format definitions. In the latter case quotes
are not necded but the preceding format definition must
end with a comma. Nor-printing characters {or characters
not available on the keyboard) may be included in fixed
text by entering their hexadecimal value preceded by '@’
and delimited by @ comma, e.g. '@' itself may be entered

as (@40,
{3) Errors

The following error messages are produced by the editor,
and the likely cause 15 given where appropriate:-

‘Unrecognized command'

The first ietter of the current fine was not a command
dentifier.

'Invalid command line'

The current command line does not conform to the
structure expected by the editor. An arrow indicates the
approximate point where the error was detected. The
usual cause ig a mis-placed or missing comma or quote
during entry of o messuge.

'Message not found'

The message number supplied to Display or List was
beyond the highest message currently stored.

'Insufficient spoce for item’

While attempting to cregte space lor o new for
expanded) message the editor found that there was not
enough memory cavaiicble. The message is not stored
and any existing messages are left unchanged.
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4.5 Serial Communication Between Two or
More 131 Controllers (ESP protocol)

When communication is required between 'wo or more
controllers, one of the controllers must be used as «
fmaster) controller and the rest as tributares. The
Controiler can receive data from and wansmit data to all
the tnburaries _cmd controls  the transmission and
reception of data within the system.

The Tributaries can only receive data from and transmit
data to the Controller, though data can be transterred
between tributaries via the Controller. Table 4.3 shows
the P-table data to be set to conligure a 131 Countroller as
an ESP Tributary.

Table 4.3 Configuring Ports | and 2 as an ESP Tributary

( :
Port | Port 2 Contents
P10 J P30 baud rate {110 to 13200}
P11 ? Pal 1
P12 : P32 0 =Free running
: 1 =user control
P : P33 Tributary address (0 to 14)
l Pl4 ! P34 Number of tables to be transmitted
i : | (free running mode only)
: l 0 to 32 for fixed data tables
! 10 to 128 for flexible data tables
 PIS1P23 | P3StoP49 | Unused
Table 4.4 - J-Table for Tributary Port
Contents Port 1 Port 2
J-Table {Data Received by Jo-311 [512-1023
the Controller)
Table 4.5 - K-Table for Tributary Port
i
E Contents Port 1 Port 2
K-Table Data to ke Trunsmitied by the Cortroller) KO-511 K512-1023
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Table 4.6 - [-Table for Tributary Port

Contents Remarits Port 1 Port 2
Flags SEND FLAG is b 0 of the 10 140}
words shown on the nght :
a0, 1400

RECEIVE FLAG is bit 8 of
the words shown on the
rigtht {10, 140}

Quantity of words
received

bits B-15 received length il : 141
nits §-7 length to rransmit

ar transmitted

4.5.1 Operation as an ESP Tributary Port

Data Table transfers and [-Table examinations only occar
between user program scans.

For J:K-Table exchanges between controilers the user can
select either user- control mode or free-running mode.

[n either mode ar indication is provided in P10 for Port 1
or FI0 for port 2 when a port has not received a valid
message for a peried of approximately 30 seconds.

(1) Free-Running Mode

When Free-running mode is selected the reply to «
received message 1s generated immediately, at the end
of the program scan the quantity of locations for the
reply being taken from the P-table.

{2} User-Control Mode

User-controi mede uses daia in the [-table to control the
generation of o reply. The I[-table is set to indicate
reception and length of received message. The
transmission of the reply is inltiated at the end of the
program scan in which the [-table bit is set. The length of
the message itransmitted is taken from the [-table. The
following descniption is for port | but applies equaily to
all ports if the relevant data tables are substituted.

When a message is received the data is placed in JO
onwards {as wnen freerunning). The number of locations
written ts placed in bits 8 1o 15 of Il {this may be
extracted using SWAP (S4) and masking the resulti and
bit [0.8 1s set ON. The user is thus notified of the arrival
of a message. Appropriate action may then be taken and
the data for the reply placed in KO onwards, The length
of this data is placed in bitg 0 to 7 of [l. When the user
has set bit [0.8 OFF and 00 ON the reply will be
generated. 10.0 will be set OFF to indicate this.

Not-

e.. ESP Tribuwary ports will only operate in «
'minning-nermal  inputs' or running-test inputs’
state. It will not operate in «a 'single cycle' or
‘halted' state,

4.5.2 Operation as an ESP Control Port

ESP Control ports can be used either with fixed JX data
tables with message length limifed to a maximum of 32
words or with flexible data tables which allow o
maximum message length of [28 words per route {subject
to a total K tabie allocation of 512 words on all routes).

Tabie 4.7 shows the P-table addresses and data the user
must write into these addresses to enable the port to
opercte as a control port.

When the port is configured as a swundard ESP control
port, data is received and transmitted at the data table
addresses shown in Table 4.9,

I-table information to operate the serial link in the user
control mode s shown in Tabie 4.10.

Re-compile to implement changes to P-table. Changes to
rransmission  lengths  ond  tributary  selections  are
effective immediately.

Not-

e.. ESP Control ports will only operate when the
Controller is in g ‘running-normal inputs' state. It
will not operate in a 'single cycle' or 'halted' state.

68 GEM 80/131 SERIES TECHNICAL MANUAL

T478 Issue 3



4. SERIAL COMMUNICATIONS

4.5.2.1 Configuring ports | and 2 as an ESP Control Port

Table 4.7 shows the P-table data to be set to configure
a 131 Controller as an ESP Control port and Table 4.8
shows the P-table data for an ESP contrel port using

flexible data tables.

Table 4.7 Contfiguring an ESP Control Port

+ Portl Port 2 [ Contents
P10 P30 baud rate (110 to 19200
P11 P31 . 2 {ESP Courtrol Port Mode)
P12 P32 0 =free running
_ 1 =user control
P13 P33 . bits 0 o 7 enable transmission to addresses 0 o 7 bits 8
to 15
Pl4 P34 ~ Number of tobles to be transmitted to address 0
P15 P35 : Number of tables to be transmitted to address |
. P1§ P36 Number of tables to be transmitted to address 2
. P17 . P37 - Number of tables to be transmitted to address 3
Pl8 ; P38 " Number of tables to be transmitted to address 4
P19 P38 - Number of tables to be transmitted to address 3
P20 P40 Number of tables to be transmitted to address 6
P21 P41 Number of tables to be transmitted to address 7
P22 to P29 P42 to P43  Unused

Table 4.8 Configuring an ESP Control Port {flexible data tables)

assigned must not

Port 1 Port 2 I Contenis
I
P10 P30 1 baud rate (110 to 19,200}
Pil P3i i 3 :
Pi2 Pz 2 0 =Free running mode |
; 1 =User control mode
P13 P33 , bits 0 to 7 enable transmission o addresses 0 to 7 bits 8
i : to 15 unused
Pl4 ‘ P34 i No of tables to transmit/assigned - route 07
P15 P35 ? No of tables to transmitiassigned - route 1°
P16 ; P36 . No of tabies to transmitiassigned - route 2"
P17 ) P37 - No of tables to transmit‘assigned - route 3”
P18 P38 : No of wiles to transmitiassigned - route 47 1
P19 : P3g . No of :ables to trarsmitassigned - route 5°
P20 ! P40 ; No of tables to zansmitiassigned - route §°
P21 : P4l , No of tables to ransmitiassigned - route 77 i
} | I
P22to P23 | P42t P49 | Unused i
Notes...il) Low byte = number of tables to iransmit on 2} The number of tubles
route when iree running. High byte = aumber exceed 512,

of tables assigned o route if greater than

number of tables to transmit.

assigned tor reception.

{3} The timeouts are set on the number of tables
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Table 4.9 - |- and K-Table Addresses for Standard ESP Control Port

Function Port i Port 2
Tributary address 0 K231 J:K512-343
Tributary address | JK32-63 ] K544-575
Tributery addiess 2 JKE4-35 J.K576-607
Tributary cddress 3 ! JKoE-127 ] KE08-633
Tributary address 4 . JK128-133 T KB640-671
Tributary address 5 1:K160-181 1. K872-733
Tributary address 6 1:K192.223 1. K704-735
Tributary address 7 J K224.235

] K736-7a7

Note...Locations K256 to 511 for port | and locations
['K768 to 1023 are not used.

453 ]- and K-Tables for an ESP Control Port with Flexihle

Data Tables.

When an ESP control port is configured for flexible data
tables (P11/31 =3} the tubles are assigned dynamically
according to the two-byte values set in P4 to PZL.P3M to
P41, The number of tobles assigred to a route is the
greater of high and low byte set in each P-table (P14 to
21:P34 to P4l1). Each route is assigned consecutively. sg:

Pl4=@20 - assigns the first 32 wbles to KO to K31

P15=@3420 assigns the next 52 tables to K32 to K83

Pi6=@1002 - uassigns the next 16 tables to K84 to K98

P17=@0048 - assigns the next 72 tobles to K100 to
K171

efic.
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Table 4.10 - I-table for an ESP Control Port

Port 1 Port 2 Contents

i I : 140 Transmit and receive flags

bit 0 - Transmit flag tributary address §
bit 1 - Transmit flag tributary address 1
bit 2 - Transmit flag tibutary address 2
bit 3 - Transmit flag tributary address 3 :
bit 4 - Tramsmit flag tributary address 4 :
bit 5 - Transmut flag tributary address 5
bit 6 - Transmit flag tributary address b
bit 7 - Transmit flag tributary address 7

bit 8 - RBecieve flag tributary address 0

hit 9 - Recleve Hag tnbutary address |

bit 10 - Recieve flag tributary address 2
bit 11 - Recieve flag tributary address 3
bit 12 - Recieve flag tributary address 4
i _ bit 12 - Recieve flag tributary address 5
bit 14 - Recieve flag tnbutary address 6
bit 15 - Becieve Hlag wibutary address 7

i : 41 Tributary 0 Tx and Bx message length
thits 0 to 7 {Tx} = 0 to 32
bits 8 to 15 {Bx) = 0 to 32)

2 142 Tributary 1 Tz and Rx message length
{bits Ot 7 (Tx) = O to 32
bits 8to 15 {Rx} = 0 to 32)

3 : 142 Tributary 2 Tx and Ex message length
(bits T to 7(Tx) = 0 to 32
bits 8 to 15{Rx; = 0 to 32}

I4 144 Tributary 3 Tx and Bx message length
thits 0 to 7 (Tx) = U to 32
bits 8 to 15 (Rx) = 0 to 32}

I5 145 Tributary 4 Tx and Rx message length
(bits 0 to 7 {Tx} = 0 to 32
bits 8 1o 15 (Rx! = 0 1o 32)

16 . 46 Tributary 5 Tx and Bx message length
. : (hits 0 to 7 (Tw) = 0 to 32
. ) bits 8 to 15 {Hx} = 0 to 32)

‘ 17 147 - Tributary 6 Tx and Bx message length
{bits 0 to 7 (Tx) = [ to 32
: ' bits 8 to 15 (B} = 0 w0 32}

(8 148 Tributary 7 Tx and Rx message length
thits 0 to 7iTx) = 0 to 32
bits 8 to 15 {Bx) = 0 to 32}

1910 139 9 10 [70 Unused

T478 lssue 3 GEM 80/131 SERIES TECHNICAL MANUAL 71



4. SERIAL COMMUNICATIONS

Tabie 4.11 - { Tables for an ESP Control Port Using Flexibie Data Tables

Port 1

Port 2

Contents

[0

[1

I3

[4

I5

6

17

I8

I3

I10

140

i4]

142

143

144

145

[46

147

148

149

{50

Transmit and receive flags

bit 0 - Transmit flag Route 0

. bt 1 - Transmit fiag Route 1

bit 2 - Transmit flag Route 2
bit 3 - Transmit flag Route 3

" bit 4 - Transmit flag Route 4

bit 5 - Transmit flag Route 5
bit 6 - Transmit flag Route b

- pit 7 - Transmit fiag Route 7

bit § - Recieve flag Boute 0
bit @ - Recieve flag Route 1
pit 10 - Recieve flag Route 2
bit 11 - Recteve flag Route 3
bit 12 - Recieve flag Route 4

. bit 13 - Recieve flag Route 5

b:t 14 - Recleve ilag Route 6
bit 15 - Recieve ilag Route 7

" Route 0 Tx and Bx message length

thits 0 to 7 (Tx) = 0 to 128
bits 8 to 15 (Rx) = 0 to 128}

Route | Tx and Bx message length
{bits 0 to 7({Tx) = 010 128
bits 8 to 15 (Bx) = Q to 128}

Route 2 Tx and Rx message length
bits 0 to 7{Tx) = O to 128

 bits Bto 15 (Rx) = Gto 128)

~Route 3 Tx and Bx message length

fhits O to 7 ({Tx) = 0 to 128

bits B to 15 (Bx) = 0 to 128}

Eoute 4 Tx and Rx message length
(bits 0 to 7 (Tx) = 0 to 128
bits 8 to 15 (Rx} = 0 to 128;

. Boute 5 Tx and Rx message length
“{bits 0 to 7{Tx} = 0 to 128
" bits 8 to 15 {Bx} = 0 tc 128}

. Route 6 Tx aad Bx message length

hits 0 to 7{Tx} = 0 to 128
bits 8 1o 15 (Bx} = 0 to 128}

Route 7 Tx and Ax message length

“lbits O to T(Tx) = 0 to 128

bits 8 to 15 (Rx) = 0 to 128)

Route 0 Tx and Bx addresses
‘hits 0 10 7 (Tx} = 0 to 15

__ bits 8 to 15 {Ax) = D to 14)

Route 1 Tx and Bx addresses
tbits 0 to 7 (Tx) = D to 15
bits 8 to 15 (Rx) = Qo 14)
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Table 4.11 - 1 Tables for an ESP Control Port Using Flexible Pata Tubles {continued)

| Portl Port & Contents
I11 I51 Route 2 Tx and Bx addresses
;' (bits 0 to 7 (Tx) = 0 to 15
i bits 8 to 15 (Rx} = 0 to 14)
|
IZ 152 Route 3 Tx and Bx addresses
: bits D to 7{Tx) = 0te 15
I bits 8to 15 {Rx) = O to 14}
; 13 153 Route ¢ Tx and Rx addresses
; thits 0 to 7{Tx} = 0 to 15
: bits 8 to 15 (Rx) = 0 o 14}
fi4 i54 { Boute 5 Tx and Rx addresses
ibits 0o 7 (Tx} = 0 to 15
bits 8 to 15 (BRx) = 0 to 14}
1
115 55 ! Route 8 Tx and Bx addresses
Ppits 0 to 7(Tx) = 0o 15
bits 8 to 15 (Rx} = 0 to 14}
[ig [96 i Route 7 Tx and Rx addresses
i {bits 0 to 7(Tx) = 0o 15
| bits 8 to 15 (Rx) = 0 to 14)
i |
117 to 133 17678 | Not used :

Note...Address 15 is used to send a broadcast message.
This message is received and is siored by all
tributaries, but no replies are sent.

4.5.4 Operation as a Control Port

Data table transfers cccur only between user program
scans and the I-table is «lso only examined between
scans in the user-control mode.

If a message is received that is longer than the space
allocated, the message 15 truncated and a foult flag is
set (See Section 8}

The control port can be operated in the free-running
mode or the user-control mode and the user can select
either of these opticns.

{1} Free-running Mede

When free-running mode is selected the Con‘rolier cycles
round the routes indicated in the pre-set data to be in
use and attempts o K exchange. ransmutiing the
quantity of locations requested in the P-table. If a vclid
reply is not received aiter the system of re-tries has been
exhausted the rowte is clossified os failed and the
corresponding bit in F10 is set ON. In the event of a
tributcry iciiing to communicate. the errors are not
clocked up on a cyclic basis but oniy after 8 compiete
scans. if a failed route re-commences communication the
F-table bit is set OFF and the route is no longer
classiiied as tailed.

{2) User-Control Mode

User-Control mode allows the user to vary the length of
transmissions and to dynamically select the next route
for ‘transmission. H flexible data tables are used
{P11.P31 =3} the user may also select the twibutory
address for that route dynamiceliy.

To initiate o message transfer on o route. proceed s
follows:-

{a) Set the Tx message length in the [-table.

k) If P11:P31=3 {flexible data tubles) sot the Tx
address in the I-tables.

{c Set the transmit data in the appropricte K-tables.

fa} Set the transmit flag for the route in the {-table -
{the message will be transmitted mronediately),
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4. SERIAL COMMUNICATIONS

{e) The reply message it received is placed in the
J-tables and the length, if using ilexible data
tables. is placed in the appropriate [-tables. The
receive flag is then set to inform the user nrogram
of the armival of the reply message and the lirk
statistics are updated 1o show that the transfer
was successful. f a reply is not received (after
re-tries), o fault is flagged in the Faoult Table (F10)
and the link statistics are updated to show that
the transfer was not successful and the type of
error.

Note..The Receive flag for a route must be cleared by

the user before another message can be seunt
down that route.

Table 4.12 Time-out Periods

{3} Extended Time-out Option

When a GEMB0 control port outpuis a message, 1t wdits
o period of time (which varies with the signalling rate}
pefore assuming ‘that the tributary is not going to
respend. When communicating with g tibutary port
conligured in User-control mode the GEMS80/131 control
port provides the option of increasing the standerd
ame-cut values.

This is achieved by selting the signalling rate to the
negative of that required. e.g. to select extended
time-outs on port 1 at a signalling rate of 9,600 bitsis, P10
should be set to -9,600. Table 4.12 shows the reiationship
between the signalling rate and the time-out period.

MAXIMUM TIME (seconds)

SPEED MESSAGE LENGTH (words)

(Bitsis)

0-32 33-64 65-128
stand‘a:iu extenaed standard extended slandard . extended

15200 0.5 01.00 | 21,00 02.00 92.00 . 04.90

5500 0075 ose £1.50 03.00 : 03.00 __ 06.00
00 01.00 02.00 | £2.00 04.00 04.00 o800

2400 03.25 02.50 6250 6500 05.00 ; 0w
. 1200 o 03.50 3.50 07.00 07.00 : 1490
600 075 56 0550 11.00 ' 11.00 2200
300 ; 05.00 T o 10.00 20.00 0 : 40.90
St : 12,75 27 50 27.50 oo

35.00 5500

{4) Broadcast Message Facility

The Broadcast Message Facility is availabie only in
User-Control mode when using flexibie data tables. [t
allows o message o be sent to all inbutcmes at the
same time. No replies are returmed by the tributanes and
there are no re-tries or acknowiedgements.

To initiate a broadcast message on o roule proceed as
follows:-

fexd Set the Tx message length in the l-tables.
(b Set the Tx uddress in the I-tables o 15.
{c) Set the transmit data in the appropriate K-tabies.

(d} Set the transmit flag for the route in the [-table.

{a) When the message has been transmitted., the
transmit flag is automatically eleared.

Notes... {1} The trbutaries do not reply to a broadcas:
messcge.

{2} Tributanes which are in User-Control mode
must not attempt 1w reply o a Broadcast
message.

(3) When o Broadcast Message is initiated, the
tault flags are NOT updated.
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4. SERIAL COMMUNICATIONS

4.6 CORONET Option

4.6.1 introduction

CORONET is a Local Area Network (LAN} communication
systern which allows any controller on the network to
communicate directly with any other controlier at any
time,

Communication between controllers operating on «
CORONET LAN is known as 'peer-to-peer’ because all
the controllers on the network have equal pronty.

Up to 32 controllers, or other units such as system
programmers, ot [BM or DEC computers if these are part
ol the system, may be connected to the CORONET LAN.
It is also possible to double, treble or quadruple the size
of the netwaork using gateway units.

Table 4.13 Configuration as « CORONET Port

Port 1 Port 2 Contents
Fl0 P30 baud rate = 9,600 or 19,200 {with CORONET 250}
P11 P31 4
P12 : P32 1 = User control mode
P13 ©Pa@ Not used
P14 P34 No of tables to assigned to route 1 {0 to 128)
P15 : P35 No of tables to assigned to route 2 (0 to 128)
Pls P36 No of tables to assigned to route 3 {0 to 128)
P17 f P37 No of tables to assigned to route 4 (0 to 128)
Plg ; P38 No of tables to assigned to route 5 {0 to 128)
P13 P35 No of tables to assigned to route 7 (0 to 128)
P20 | P40 No of tables to assigned to route 8 {0 to 128}
: P21 i P4l No of tables to assigned to route 9 (0 to 128}
i :i ':
| P22toP23 | P42t P49 ! Unused

Note...The moximum number of data tables assigned in
Pld4 :c P21 or P34 to P4l must not exceed 512 in

total.
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4.6.2 9515 CORONET Interface Module

The 9515 CORONET 250 Interface Module 15 a single
width module which must be inserted into the siot next to
the Power Supply Module in the GEMB0/131 Controller.

Opto-isolation is provided at the sulput stage o the LAN.
and connection 15 made by a S-way D-type socket. The
LAN is powered by an on-board regulator which is alse
isolated {rom the GEMB0 power supplies.

A 2B6-way socket connects directly to Serial Port 1 of the
28-way serial link ribbon cables. A S-way D-type socket is
also provided for connecting a printer or VDU, All three
sockets are mounted on the front panel of the 9515
module for ease of access.

4.8.3 Operation

The CORONET LAN must be conligured in P-tables
helore use. Al the controllers. or units. on the network
must be coniigured in a similar manner. Data is
transierred from [K-tables, and [-tables are used to
control the data exchanges.

The address of the destination and the sender are loaded
into I-tables. The data to e transmitted is moved into
K-tables. The data is transmitted when the send flag is
set. The F-tabies are updated if any faults occur during
transmission.

When the data is successfully received at the
destination, the send flag is cleared automatically.

At the destination, ¢ receive Hag is set when data is
received in the [-tables. The data must be moved from
the J-tables and the receive flag cleared before further
data can be received.

The senders addrezs, as well as that for the destination,
is included as part of the data transmitied. This ensures
that the two controllers exchanging data con identify
each other.

All  data  exchanges, including any  message
acknowledgements must be written into the user
program. Because there is no  singie contioller
'overseeing' the network, all the conirollers must be
programmed to respond in the expected manner.

Note...The CORONET port will operate in all Controller
operating states.

4.6.4 Additional Information

More information can be obiained on the CORONET LAN
by consulting the Sedal Communications Manual,
Publication No.T457) and the CORONET Interface Module
User Information, Publication No.CSTO0G4.
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4. SERIAL COMMUNICATIONS

4.7 Contactor Control Unit Option.

4.7.1 Introduction

The GEMSTART Contactor Control Unit provides the
necessary control and protection facilities required for
Low Voltage Motor Starter applications. Within  the
GEMBD, the CCU option is selected by the P-table
contiguration shown in Table 4.14. The faality allows
direct control of Contactor Control Units (CCU} by the
GEMBS80 Controller through the BS422 senal link ports.

Using a Programming Tool the user can view and edit
the CCU data tables via the Programming port on the
131 Controller.

Note...A CCU port will operate only when the Controller
is in the 'running-normal inputs' state. It will not
operate in 'munning-test inputs', 'single cycle' or
‘halted” states.

Table 4.14 Configuration as a GEMSTART Contactor Contrel Unit (CCU) Port

4.7.2 P-tables

Table 4.14 shows the configuration data that must be
entered inte the P-table to set the GEMSB( sernal links to
operate in the CCU mode.

P T T i
. Portl Port2 | Contents !
; t t
s ; ! !
L plO : P30 |  baud rate 300 to 9,600
: i i 3
: | i :
Pll I P31 : CCU mode (6 for GEMSTART 1} :
| (8 for GEMSTART 2)
f P12 P32 : 0 {selects free-running mode}
' P13 P33 Lowest CCU address (0 to 63)
i !

P14 P34 | Highest CCU address (0 to 63}

P1S ‘ P35 Table letter for configuration data {any valid table

: i letter)
P18 P36 : Table index for configuration data {any valid table
| number}
;
P17 P37 I Conliguration flag
Pig 10 29 P38 to P49 Not used

Note...P10 o P16 take eifect orly on re-compiling. P17
con be changed with the Programming Tosl and
takes immediate effect. P17  indicates the
conliguration to use if there is a configuration
conflict.
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4.7.3 IK-Tables

These tabies hold the data to be sent and the data to be
recevaed irom the CCU. Four locations in each table are
reserved for each CCU. The interpretation of the data
contained in these tables is detailed in the CCU
Technical Manual, Publication No.782860.

4.7.4 I-Table

This table is used to control serial link exchanges. 10.0
for Link 1 and 40.0 ior Link 2 are used as SEND flags
when the GEMB9 sends new configuration data to the
CCU. The user sets up the new configuration date in the
USER tables, sets the address of the CCU in [1 or 141 and
then sets [0.0 or M0.0. The configuration is continually
transmitted te the CCU until the addressed CCU
acknowledges the data. The 0.0 flag is then cleared
automatically. In CCUZ mode 0.1 and 140.1 are used to
recuest static date from the CCU. The user sets the CCU
address in Il or 4] and sets a table location to receive
the static data in 12, [3 or 142, 143, {2 = ‘able letter, 13 =
table number). Note that the tables must be writeable by
the user program. The [0.1 or [40.1 flag is then set to
request the static data. When the static data is received
from the CCU it is placed in the specified tables and 10.1
or 140.1 is cleared.

4.7.5 User specified tables

The user can specify, using P15 and P18 or P35 and P36,
which table is used to contain the coanfiguration data for
the CCUs. The User Specified tables must be in
contiguous locations with 5 words per CCU in CCUI
mode or 10 words per CCU in CCU2 mode. plus 5 words
inCCUL mode or 10 words in CCUZ mode to hold the IOP
control information. The allocated tables are then split,
the first 5 tables in CCULl mode or 10 lables in CCUZ
mode are for Contrel data (non-user changeable), the rest
of the tobles contain configuration data  {user
changeable). The conliguration tables are used in order
of CCU address starting at the address in P13 {or P33}
and ending at the aoddress in Pld4 {or P34). The contrei
information should not be changed, otherwise the
configuration is last.

During re-compilation, only the configuration data used
before re-compiling is considered valid. Therefore, any
new CCU included in the scan will have its conliguration
data set to zero. The GEM configuration data will be
updated by the CCU once communications cdre
established.

Should the control information in the user tables be
altered, all the CCUs on the scan will have the Controller
copy of the configuration data set to zero. Again this will
be updated by the CCUs during the first few scans.

To program the CCU from the GEMSD, :he configuration
data i piaced in the user selectable tables at the
appropriate address.

For example: it P11 = 6, P15 = 'R’ and P16 = §, the
configuration information starts at B5. RS to RI centain
the control data (non-user changeable] R10 contains the
start of the configuration date for CCU 0, B1S for CCU L
etc.

The CCU Technical Manua! gives details of the values to
place in these tables. Once the desired values have
been placed in the tables, the [-Table can be used to
re-configure the CCU by piacing the CCU address in 11
(141 for Link 2) and setting [0 to 1 ({40 for Link 2}. After the
message has been sent and acknowledged by the CCU,
I0 will be cleared to 0.

The 8587 Termination Unit must be used to connect the
GEMEO/13]l Controller to o CCU. Publication No.T456
gives details of the operation and installation of the
Termination Unit. Section 9 of this Manual gives ordering
information.
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4.8 Hemote Programming

Remote programming and monitoring iacilities are
avalable on all pons. These facilities are available
when the Controiler port is coafiqgured as an ESP
tributary. The Controiler automatically recognises the
programiming  messages  without  any  additional

switching.

GEMESYS or a System Programmer must be used. since
it has « selectable signalling rate and the slow
signaliing rate necessary for long distonce serial links to
be set up. The Portable Programmer which works at 9,600
bits's. only. could be used only for short distonce serial
links and can taik only to tributary port 0.

When remote programming is being andericken, the
system prevents more than one programming channel
from altering the program simuitanecusiy by activating «
locking mechamsm. The lock is released by issuing a
Run or Be-compile command. lf a user neglects to issue
such a command the system releases the locking
mechanism after ¢ peried of five minutes in which no
access to the locked item has been made. I the user
progtam iock has been activated by @ user on ancther
port, any attempt to access the user program resulls in a
LINK BEJECTED message being displayed on the
programining unit of the user who is locked out. If the
message editor lock has neen activated then the editor
option 1s removed from the initial menu. See alse Section
2.3.7 - On-line Program Changes and Section 2.3.1 -
Programmer Units.

4.9 Fibre Optic Serial Links

An B927 Fibre Optic Tramsceiver may be connected to an
8924 RS422 to 20mA converter using adoptor cable
8881-40738 to provide ilbre optic serial links.

4.10 Ribbon Cable Connection Details
Cable

26-way flat nbbon width 33mm

ITT type 455-240-26 or equivalent

Maximum length 2

Connectors

Harting type 0918 526 5823 connector
Polarising key in position 10

Segregation
Very Clean (very sensitive 1o noise}

Section 6 - Installation. covers the installation of senal
iink ribbon cables,
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5. POWER SUPPLIES

5.1 Power Supply Requirements

The GEMB0.131 Controiler requires the following power
supplies:-

V0V a.c. or 220/240V a.c. power input, single phase
OR
2210 35V d.e,

The Controller subrack contoing a 9032 Power Supply
module. This module will supply the power requirements
for the Processor moduie and the Basic 'O medules n
the Controller subrack, It is the User's responsibility to
calculate the total power consumption of the UO
equipment used and decide whether sufficient power is
available from the Controller Power Supply module or if
it is necessary o provide oadditional Power Supply
modules to supply the 'O modules.

Table 5.1 details the specification of the 9032 Power
Module.

Table 5.1 9032 Power Supply Module Specification

'1 110 or 220V .
30.60Hz
48V d.c.

Nominal power
input

Two a.c. ranges.
switch selectable.

88-121V a.c 47-63Hz
OR 2(14-264V a.c.

Operating range

47-63Hz
CR 48V d c.
Curtent available |70A @ +5v The current
‘in Amps @ 208 @ +15V available from the
j0-60°C 15V tail may be
incredsed to «
maximum of S
by trading off 2A
@ +5V for every
: additional 1A
' requited @ + I5V.
Consumption 100W per Power |For a.c. speration,

module when
supplying full

input current at
full raied load

rated load. consists of pulses
Decreases of up to .54 peak
approximctely and up to 5.5ms

duration each
haif-cycle.,

linearly with
i decreasing load.

For d.c. opereation,
input current is
substanialy
constant.

Table 5.1 9032 Power Supply Module Specification

{cont.)
[ :
Inrush PS0A @ LIBY ac. For either a.c. or d.c.
i 25A @ 240V ac. operation, current
j '86A @ 48V d.c. peak deccrys {
t thie. LBASV! exponentiaily with |

o 4ms lime
constant. i

Suitable for :
operation from a
current limited
source.

rInput supply
“interruption

20ms ride-through
on 110V or 220V uc.
at full loced.

20ms ride-through
on nomingal 48V at
full loed

Shutdown cfter ;
ride-through time. |
Antomatic recovery !
when supply !
rezumes.

:Undervoltage
iprotection

Shutdown if any
output falls 5%
nelow nominal
value.

‘Overvoltage
?protection

Shutdown if any
sutput nses 27%
above nominal
virlne.

Selltest

Performed once
every complete
self-test cycle. Best 5
seconds, Worst 5
mins.

Status indication
LEDs

Power ON {greenl.
+ 3V healthy
{green). + 13V

healthy {green).
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5. POWER SUPPLIES

5.1.]1 Power Consumed from Power Mcodule

The 8231 Processor Module draws power from the 8032
Power Supply

fa) L2A at +5Y.
emdd

tb) 02A at +15V.

5.2 Power Supply Connections

5.2.1 A.C. Fed Only

Power input connections are on the {ront of the power
supply module as shown in Figure 5.1.

A.C. Power input iz via the a.c. power connector which is
supplied locse with the eguipment. Line, neutral and
earth connections are as mdrked con the connector,

The iocation of the earth studs is shown in Figure 5.2 and
the connecticns lor the safety earths for an a.c. fed
GEMS80/13] are shown in Figure 5.3.

A.C. Voltage Selection Swilch
A.C. Power Input Socket

A.C. Input Anti-Surge Fuse
0.C. Input Anit-Surge Fuse
D.C. Power Input Socket
Qutput Control Switch

D G Lo

Figure 5.1 - Power Supply Module A.C. and
D.C. Connections.

o,
L AR

IF
$
3

|
Safety Earth Stud
at each engd
of subrack

Figure 5.2 - Location of Safety Earth Studs
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SUBRACK RO
PSU
PLA
HINE A ¢ L TERMINAL
.
NEUTRAL ,,/ \f_ N / on upper backplane
1 p _OVG
'I[ {1 3
SAFETY EARTH T
Earth Stud
a
DIiRTY
Wiring
VERY ==t -~ \?\lli‘:;r:g
CLEAN
Wiring
B .
Signal Ground

'/: Twisted Pair

= SAFETY £ARTH

Figure 5.3 - Signal ground and scafety earth connections for A.C. Fed GEM806/131.
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5.2.2 D.C Fed Only

Power input cornections lor d.c. are on the front of the Connections for power input safety earths and signal
power modules as shown in Figure 5.5. The system is grounds for D.C. only fed GEM B80/I3]l are shown in
designed for negative earth connection anly. Figure 5.4.

A Jmetre lead is available lor the d.c. power input
socket, order code 8891-4072. The wires are colour coded
as follows:-

+ve Brown

-va Blue

Eetsth Yeilowigresen

SUBRACK RO
PSY
PL2
A 'C B
7/ ) o oV
7 -
re
N A
+ - ‘r Eacth Stud
. ] a t
a7
CLEAN
Wiring
— SAFETY  d.c input Lead 8891-4072 -— DIRTY
EARTH Wiring
PRI S—
Signal Ground ey
= SAFETY

EARTH
/:Twlsted Pawr

Figure 5.4 - Signal Ground and Scfety Earth connections for D.C. ted GEMB80/131.
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523 A.C. and D.C. Fed

Power input connections for an a.c. and d.c. fed controiler
are shown in Figure 55, It is necessary to set the A.C.
vollage selector as requited. There is an intemal dicde
OR which allows both a.c. and d.c. supplies to be
presert at the same time. Typically, for 24V d.c. no
power iz drawn from the d.c. input but above 40V d.c.
some power 15 drawn depending on the a.c. voltage.

he d.c. circuit is not isolated from the output of the
power supply. though i is 1solated from the a.c. input by
a transfornmer. The system is designed for negative earth
connection with signal ground and safety ecarths
connected as shown in Figure 5.5

SUBRACK RO

.
LAl et
-

oV

[“
f\f\H\

|||—-

+ -
L] [ ]

/; Twisted Pair

Figure 5.5 - Signal Ground and Seafety Earth Connections for D.C. and A.C. fed GEM 80/131.
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5.3 Safety Earth Connections.

Safety earth studs are located on the subrack side
parels at eitier end of the subrack.

The equipment must be earthed by a secure safety earth
connection of 2.5sq. mm. mimmum cross-sectional arec.

5.4 Watchdog Contacts

The Watchdog contact terminals are situated on the
Terminal Block on the backplane as shown in Fig 5.6.

1_80 131 couteoren . sussackno® 1189
:s.:;_r SK1 I—— _7 SKSQA] K10
1i~e |
i :
1e L
) T
- [ sv | | o |78
— ”::] 13v | [ ] o |82
- {Signal Grouund) DV 1 o |vas
NotConnected | [ ] © |TB4
! en+| ] © [TBS
i O eN-| 1 o |18S
T+l [ ] o |87
NT-} [ ] o |TBS
] o |89
Watchdog (] o 810
O Terminais T 1 o TB11
L1 o |m2
TILET .
vy
Figure 5.6 - Watchdog Contact Terminals
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5.4.1 Typical Watchdog Circuits

Figure 57 snows an example of o typical Watchdog
safety circwis. The input equipment will be energised
when the plant sice power supply is on. However, the
cutput equipment is only energised when the plant-sice
power supply ond the user supplied Watchdog Iollower
relay are energised. Other interlocks, such as emergency
stop push-buttons, can be connected in this circuit as
required 1 series with the Watchdog contacts. Figure 5.7
shows just a single emergency stop push button: in
practice there could be several in series.

5.4.2 Watchdog Contact Ratings
Circuit

Volt-free contact provided

Rating

a.c. 200VA 1A 250V makeibreak
d.e. 100W 1A 250V make/break

Operation

Closed when host Controller healthy and its status is
runting with normal inputs. Held c¢losed dunng user
program on-line re-compilation.

GEMBO
WATCHDOG
N {LER
CONTROLLE A
FOLLOWER
811 b 7BI WOR

TB12

l\ Neutral

'_| WATCHDOG r
o] » s
/ / TB10

CONTACTS

or - ve

SUPPRESSION

1‘\ Live

EMERGENCY STOP

1 or + ve
1

EMERGENCY STOP

PUSHBUTTON

L4 Nautral

or - ve

PUSH BUTTON
iINPUT EQUIPMENT
Live
wrevwe o tH
{e.g. Compact
Ingut Modules}
OUTPUT EQUIPMENT
Live WDR
T /——- H
{e.g. Compact
Dutput Modules)

L Neutral
or - ve

= Twisted Pair

Figure 5.7 - Typical Watchdog Circuit
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8. INSTALLATION

6.1 Subrack Specification and Mounting
Instructions

The subrack is constructed from ‘clip fogether' mouldings
with 'clip on' backplanes. Module guides, on a 0.4-inch
pitch. are an integral part of the moulding.

System bulders must ensure that power supply units are
removed from subracks before shipping.

Moduies are inserted from the front of the subrack and
are retained by two sliding stnps built into the subrack
which lock the modules in position by engaging slots at
the top and bottom of the modules.

Dimensions for the subrack are illustrated in Figure 6.1.

__BFRONT & 8 REAR MOUNTING
£ HOLES FOR M FIXINGS

le 456 ;_,f
- I MINIMUM APERTURE FOR $RONT MOUNTING | :
gl
1
! —_— )
F Y 'y Y 3 » ¢ j]_ B
o - - =
Y 2. : i fr SN E:
3 | I i
at T i ¥ bl
o L ] gt
. ¥ . q - L:- é
= I~ o
=
[l
¢ A |
f L :
1) T E o 7 E 17§ = S &
| l: g 3 g g ) } ¢ Wiring Tray S 3 g &3
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Figure B.l - Subrack Dimensions

8.2 Specification

Weight with
hackplanes but
without modules

4.75kg

Mounting 19in. {4B2mm} rack mounting
Temperature 0 to 60°C operating

-25 to 70°C storage
Humidity 5 to 95% RH non-condensing
Dimensions 35 mm high x 48Imm wide x

332mm deep with modules wund
front connectors fitted.

The 6U high subrack is consistent
with [EC297 (1975} - Dimmensions of
Puonels and Backs.

Fire resistance JL34V-0

6.3 Mounting

The subrack has a very simple mounting procedure
which utilises the side plate front or rear flonge for fixing
purposes. Both front and rear flanges have four fixing
holes. Under normal circumstances only the top and
bottom holes will be required to secure the subrack
assembly. In conditions of high shock/vibration it may be
necessary to use the additional holes. To aid rear
mounting, the top hole on each rear flange has a
'kevhole' shape.

8.3.1 Front Flange Mounting.

Front lange mounting requires o ilat surface at the rear
of the mounting panel.

To assist with the mounting procedure, threaded inserts
which accommedate the mounting screws have been
fitted in the subrack fixing holes. 7mm holes are required
in the mounting panel to give clearance for the mounting
screws. Mounting pegs are provided which enable the
subrack (o be held in the 'mounted' position prior to
securing with the fixing screw.
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6. INSTALLATION

When direct access to the rear tace of the mounting
panel is possible, the subrack mounting procedure is as
follows:-

() lnsert & mounting peg into the top fixing hole of
each of the subrack flanges.

(b Offer the subrack assembly up to the rear of the
mounhng panel and locate the two pegs in the top
txing holes of the panel. The pegs will hold the
assembly in the correct fixing position.

fod) Fit and tighten the lower hLxing screws into
position.

{d}  Replace the mounting pegs with the upper fixing
screws.

(e Tighten all secunng screws o a torque of 28 lbiins
3.16 Nm)}.

If direct access to the rear of the mounting panel 1s NOT
possible, the subrack assembly mounting procedure is as
follows:-

{1} Ensure that the space at the rear of the mounting
panel 1s @ minimum of B00mm wide and S500mm
deep with an aperture of 450mm.

(2} Insert a mounting peg inte the top tixung hole ot
each of the subrack flanges.

{3} Insert the subrack assembly sideways through the
meounting panel aperture, rotate the subrack to
offer the front of the assembly to the rear of the
mounting panel and locate the two pegs in the top
‘ixing holes of the panel. The pegs will hold the
assembly in the correct fixing position.

4} Repeat items Ic} o {e) above.

§.3.2 Rear Fiange Mounting

Rear fixing is either by inserts fitted into the rear
mounting panel or by ‘taptite' screws. The length of the
screws 1s 7mm plus the length required into rear
mounting panel, The screw head should be POSIPAN.

Each rear flange has four fixing holes. Under normal
circumstances only the top and bottom holes are
recuired to secure the subrack assembly, however in
conditions of high shockivibration it may be necessary to
use the additional holes. To aid rear mounting, the top
hole en each flange has o 'keyhole' shape. Subrack
mounting using the rear fllanges is carred out as
tollows:-

{1) Insert « mounting screw into each of ‘the
uppermost fixing holes on the mounting panel
leaving at least 10mm of thread projecting.

{2} Otfer the subrack assembly up to mounting panel
allowing the screw heads to pass through the
keyhole shape. The subrack assembly will locate
onto the screws and be held in position prior to
securing.

{3 Insert the two lower lixing screws.
{4 Tighten all four screws to a torque of 2ZBlbsfins
(3.16Nm),

8.4 Subrack Spacer/Wiring Tray

A spacer is fitted below the subrack to provide o 2U
{88.5mm} space beneath the Contreller. The spocer must
be earthed.

The Controller subrack and any /O subracks can be
made up intoe an assembly prior to mounting in on
enclesure. The spacer below an upper subrack is fitted
to the top of the lower subrack. Fixing dimensions for
each subrack are as shown in Figure 6.1 with @ pitch of
356mm between the subracks. Mounting 1s similar to that
described previcusly except that mounting pegs or
mounting screws are oniy required to be fitted tor the top
subrack.

The winng tray, avaiable as an optional extra, lits on to
the spacer to form a channel in which plant-side cables
can be laid. Holes for tying the cables down are
provided in the bottom of the tray. However, wiring can
be fitted directly to the spacer using ribbon cable clamps
or 'push-in' tie wraps (T&B TY 554, CEGELEC part
number 44780/255) or similar. Alternatively, trunking can
be fitted to the spacer using the Smm holes provided.

6.5 Installing GEMB80 in a Cubicle

When GEMB0 equipment is supplied locse for the
customer to mount in « cubicle, the installatien procedure
is as follows:-

(1) Plon the layout of GEMB0 ecquipment in the
Cubicle.

(2} Assemble the cubicle and fix in position.

{3 Mount the equipment in the cubicle.

{4) Cable the equipment.

{5) Connect plant cables to GEMB8J Equipment.

{6} Set address decoder switches and mark labels.

{7 Install modules.

Whenever it is necessary to handle GEMS0 modules, the

handling precautions detailed in Section 1.7 must be
observed.
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6.5.1 Equipment Layout

In laying out the equipment the following

recommendations are made:-

{1} Determine whether plant cables will enier at the
top or bottom of the cubicle and jeave adeguate
space for plant cable glanding.

{2) Equipment or wiring which carries signals that
could contain  electro-magnetic nocise frem the
plant is termed ‘dirty'. Equipment or wires which
carry filtered, noise free signals is termed 'clean’,
Establish areas for mounting 'clean' egquipment
such as Controller. senal link termination units ete.
Establish areas fer mounting 'dirty' equipment
such as Basic 'O subracks.

(3} If possible fit ‘dirty' equipment in separate
enclosures from ‘cleon' equipment. Where all
equipment is to be mounted in one cubicle it 'dirty
equipment’ near the eniry of the plant cables. This
prevents 'dirty cables' passing close to 'clean
equipment’.

{4} Provide separate trunking for 'clean' and 'dirty'
plant cables.

{5} Fit a signal ground bar and safety earth bar in the
GEMSB0 controller enciosure close to the peint of
entry of the plant cables.

{6} Subracks should be mounted obove sach other to
form a column of equipment, This will produce a
cooling chimney effect. Do not obstruct the fiow of
air through the 'chimney’.

6.5.2 Examples of Cubicle Layout

Figures 8.2 and B.3 show examples of typical cubicle
layout. Clearly many different iayouts are possible,
depending on GEMBO equipment required. and the
cubicle dimensions and fittings,

6.5.3 Positioning ¢ GEM80 Controller

It is recommended that the Centroller be mounted at «
reasonable height for access li.e. between waist and eye
levell to permit

() Connection of Programmer
{2) Access to Control Switches
{3 Viewing Indication Devices
4 Remeoval and Replacement of Modules

6.5.4 Access Requirements

(L} Controller - Access is required to the front and rear
of the Conirolier only.

i2) Basic O address decoder switches and the
terminad blocks containing the Watchdog terminals
and the power supply output terminals are
accessible from the front of the subrack with the
9032 Power SBupply and the 8231 Processor module
removed.

(3 Clearance is required at the front of the subrack
for the removal and fitting of the Bagsic LO
modules, the 8032 Power Supply and the 8231
Processor module.

(4} The Basic /O Ribbon cables Serial Ports 1 and 2
Ribbon cables and the Printer/Programmer
connection port are ¢ll situated at the front of the
8231 Processor module.

6.5.5 Heat Dissipation of Basic /O Modules

Basic VO equipment in particuloxr can dissipate great
amounts of heat. See Product Data Sheets for details.

Where plant circuits use high operating cwrrents, care
mus! be taken to avoid hotspots and overheating to the
point where the ambient temperature in the enclosure
never exceeds the environmental conditions for
temperature, given in Section 1.
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]
LONTROLLER CONTROLLER ]CONMTROLLE
SUBRACK SUBRACK | SUBRACK
10 TERMINA Lo " Serial Link
SUBRACK SUBRACX Terminations
COMPACT COMPACT
LQ Lo
SUBRALK SUBRACK
conact COMPACT
X}
SUBRACK SUBRACK
H
b - - GLanD
TRAY
tor plant
cabiey
3 . 3 .
FRONT REAR SI0E
VIEW VHEW WIEW

Figure 6.2 - Typicai GEMB8{ Single Cubicle Layout

R E® BASICLO BASIC 1O
SUBRACK SUBRACK

SUBRACK BASIK 1O BASIC 1O
SUBRACK SUBRACK

SUBRACK
BASICLO BASICLO VIEw
SUSRACK SUBRACK

BASK 1O

SUBRACK

CONTROLLER

ABSICLO
SUBRACK
BASICLO
SUBRACK

BASIC vO
SUBRACK
Seriaf Link BASK LG

SUBRALK a-rum'ma:ion SUBRACK

!

|

| —

Figure 6.3 - Typical GEM80 3-Cubicle Layout

Unity
SASIC LO |
SUBRACK BASICLO BASIC.O 3|E§v
SUBRACK SUBRACK
BASICLO
GLAND TRAY GLAND TRAY
SUSRACK GLAND TRAY for plant for plant
cables cables
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6. INSTALLATION

6.5.6 Minimum Panel Spacings

§.5.7 Cable Routing and Segregation

To help remove the possibility of noise problems the To help remove the possibility of noise problems, GEMSO
minimum pane! spacings given at Figure 6.4 must be uterconnecting cables are categorised into groups and
achieved. these separate groups must be run physically separated

by at least the distances given in Section 6.8.4.

GEM 80 CONTROLLER

SERIAL
LINK

TERM.

PANEL

ANALOGUE
TERMINAL
RAIL

SIGNAL
CONDITIONING 88.5mm
MOBULES

ANALOGUE
TERMINAL
RAIL

88.5mm 4

COMPACT COMPACT
/o O
SUBRACK SUBRACK

Figure 6.4 - Minimum Panel Spacings for GEM80 Contrellers
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6.8 Cubicles

The cubicle should now be erected and the various
cubicle hixiures aad fthings incorporated.

8.6.1 Movement of Cubicles

When equipment is supplied ready mounied in cubicles,
the cubicles car be moved into the required position
etther by lilting or roiling.

Where the user provides an enclosure, similar techniques
may be used provided that the weigh's are evenly
distnbuted. Adequate lifting bars should aiso be fitted.

(1) Lifting

Cubicles should be lilted using rope slings attached to
each cubicle. See Figures 6.5 and 6.6.

{2) Rolling

Cubicles which are being moved in a building of
restricted height or without lifting facilities may be rolled
into position using scoffolding poies as detailed at
Figure 6.7.

6.6.2 Cubicle Foundations

The site should be Foundation

Tolerances as lollows:-

prepared to the

(1) Mounting hole positions +6.5mrm.

{2 Mounting Plane Face Flat within Zmm per Im x Im
area {Not to be convex}).

{2 Mourting plene level in both directions within
Immm (4" arc) max. deviation from level: 10mm

when the length of the foundations exceeds 10m.

{4) The above tolerance must NOT be cumulative.

6.7 Mounting GEM80 Equipment

The GEMS0 equipment should row be wmounted in the
cubicle. The empty subracks shouic be mounted without

Fixing details for the GEMBD equipment are also given in
the Praduct Data Sheets.

Suaite

Figure 6.6 - Cubicle Lifting - Typical QP Cubicle
Suite

fitting the moduies, which should be fitted later. The
order of work depends on the cubicle layout but usuaily
the ioilowing order of work is recommended:-
n Fit «<iil mounting channeis or trunking
{2) Fit transtormers
{3} Fit terminatior paneis
{d} Fit subnracks
Figure 8.7 - Cubicle Roliing - Typical Q80 Cubicle
Suit {QP is rolled in a similar manner)
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6.8 Cabling GEMS0

6.8.1 Tools for Cabling
(1} Ribbon Cables

No speciai teols acre required [or the installation of
factory assembled nbbon caoies, Tools are required for
assembling connectors onto vibbon cables, if the user
wighes to assemble his own cables and details are given
in Appendix A.

{2} Push-on Connections

BICC Pre-insulated terminals are recommended for all
push-on type connectors,

The recominended tool for crimping these connectors is
type MR14P6,

Connectors and tools are avaiiable from:

ITT'CANNON (UK) Lia.,
Interconnect Division.
5t. Helens,
Merseyside

WASIPR

Telephone: 0744-24000
Telex: 628035

{3} Fibre-Optic Cables

Sertal Links using fibre-optic cables require special tools
and termination methods. These are detwailed in
Appendix B.

6.8.2 Safety Earth Wiring

It is essential that the GEMB0D system is properly earthed
and < salety earth circuit must be connected. See
Figures 5.2. 53, 54 and 5.5 for the earthing arrangements
and the location of the earth s:uds.

Safety earth cabie must be a minimum of 25mm?
(greewyellow) insulated wire and must be litted in
accordance with the segregation requirements in Section
68.4.

6.8.3 Signal Ground Wiring
(1} Signal Ground Bar

This should be litted in the controller enclosure, which
must be insniated from the safety earth bar as shown in
Figure 6.8. A removable. 2.5mm?® jumper wire should be
fitted between the sulety eartk bar and the signal ground
par. The signal ground bar wiil be the local common
point for ali the enclosure signal ground wires.

{2} GEMB0 oV

This should be rur directly from the 0V connection on the
controiler subrack to the signal ground bar. Minimum
wire size should be 6.5mm?® run as « VERY CLEAN wire
in accordance with the segregation requirements in 6.8.5,
Figure 6.8 shkows the location of OV connection.

{3} Screen Signal Grounds

These should run from signal ground terminais on
termination upits to the signal ground bar. They should
be run with the cable whose screen is being connected to
sigual ground, and in accordance with the segregaiion
requiremenis in 6.8.4.

6.8.4 Wiring Segregation Within GEMB0 Cubicles

Electrical noise and electromagnetic interference car be
intreduced into a micro-electronic system through the
cables and wires connected to it

To avaid this, wiring which couid carmry noise needs to be
kept away from cables which are sensitive 1o roise.

The wiring segregation within the cubicle is shown in
Figure 8.9. Wires which fall in the same group can be run
together, but wires {ailing inte different groups MUST be
rur separately {though poaths may cross at nght angles).
Wires of dilferent groups must be spaced apart by at
lecst the distonce shown in Figure 6.9,

Spacings may be reduced:

{1 For runs of less than one metre - spacings may be
haived
{2} Within the vicinity of connections a wmirimum

spacing of 250mm shouid be cimed for

6.8.5 Interconnecting GEM80
() Connecting Power Supplies - see Section 5 and 3.

(2} Coanecting Basic IO Highway Ribbon Cable - see
Section 3.

{3} Connecting Watchdog and Safety Circuits - see
Secnion 5.

{4} Connecting Serial Links Ribbon Cables - see
Section 4.

(5) Other equipment - see relevant Product Data Sheet
or User Information.
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ST GEMB) CONTROLLER
AL SUBRACK
Ve \I/ £
Earth stud on
subrack side
sheet
2 wire
serial link
("_\ Term, unit 10
T/ O
Group of .
VO SUBRACKS Fibre @
@ optic serial
fink Term. unit
Signal Ground Bar SAFETY EARTH BAR
Removable == PLANT SAFETY
Lia EARTH

Figure 6.8 - GEM8(/131 Series Signal Grounds and Earthing - typical example
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ASSOCIATED SCREEN
WIRE TO SIGHAL
GROUND BAR

4dmm
{ -4
[~
VERY CLEAN DIRTY CLEAN
GIM 80 CONTROLLERS
BASIC VO SOWER SUPRL ES* SERU\LNUNK
JYBBON CABLES 12Grm <20mm R38O
WATCHDOG RELAY ‘ _
BASIC O e | WRING ¢ = S ANALOGUE HD
POWER SUP2LIES ™ ;::;;cg:vsa
PLANT SIDE LOGIC SUPPLIS N
COMTROLLER W0 AND SUSPLIES SUTPUTENABI S
SIGNAL GROULND
{ov) SAFETY EARTHS A
*TWISTED PAIR MO _E INTERLOCK
W.RING 40mm
A
4Cmm “Tyw STED PAUR
¥  J
SCREENED, SASIC SCREENED PLANT
VO RBBON CABLES
(TO XEYPAD, LCD ETC )
SERIAL LINK

ANALOGUE D

ASSOCIATED SCREEN
WIRES TO SIGNAL
GROUND BAR

Figure 6.8 - Wiring Segregation

8.9 Plant Cabling External to GEMS80
Cubicles.

6.9.] General

Conductors of CLEAN groups should always be kept
seporate from conductors of DIRTY groups. It is also
recommended that CLEAN onalog signals are run in a
different cable from CLEAN digital signals. CLEAN
cables should be screened and the screens should be
connected to signal ground at one end only to aveid
sarth loops. The preferred end is that at which the
current or voltuge source exists.

6.9.2 Segregution
(1} General

The spacing between CLEAN and DIRTY cables should
be at least J60mm, ie. increased by o factor of 3 on
spacings within the enclosure.

This distance may be halved {180mm) if cables are run in
earthed steel conduit or trunking.

The spacings given above may be halved lor o
cumulative total of 10 metres at the point of entry to the
equipment.

{2) Basic O Ribbons

Should be run in screened nbbon, preferably in earthed
steel trunking.

{3} Signcl Ground

Ir the majority of applications the incoming safety earth
wire will be adequate for signal ground purposes. 1f it
proves inadequate or if the user has o separate clean
earth system, o clean earth cable will be required.

This should be:
(1 Run separately from all other cables
12} Insulated

{3} Kept clear of machinery bedplatesimounting
brackets, etc.. and any other nolse generating
eguipment, e.g. electrical welding machines

{4} As short as possible and counected directly to the
clean earth system or as close to the plant earth

source ds is practicable

(5) Bun in 4Bmm? cable

6.9.3 Further Information on Plant Cabling

See Table 6.1
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694 Basic [0 Plant-Side Power Supply
Connection
n The Basic 1O Subrack plont-side power supply

cabling must be protected by a fuse. For 1.5mm’
PVC insulated (30-0.25) cable, the total maximum
current” must not exceed 12A at an ambient
tempergrure of B0°C, and must be short circuit
protected by o fuse rated ot less than G0A. For
ambient temperatures obove B60°C  the total
maximum  current taken by the cable must be
de-rared accordingly.

Table 6.1 - Plant Cabling

(2} Basic O module plont-side power supply
termunals may be looped together, beanng 1n mind
the load restriction of paragraph (1! above.

“actual currents depend on the configuration for the
systeni.

Unit Location of Connections

Size of

Remarks

"Conductors

Basic [O Subrack Lower, Front part of individual

Basic 'O modules

Up to 1.5mm?%- one i The plastic shroud must be litted citer olant
conductor per
termineal

terminations have been made.

Serial Link Termination Upper. {ront part of the

Panel {4-wire! terminghor panel

Up to 2.5mm

2 : Recommended cable is 16:020mm twin

twisted pairs with overall screen. Maximum
. gerigl link cable leagths and recommended
- types are detailed in User Information Sheets.

Serial Link Termination
Panel {2.wire:

Lower, iront part of the
termination panel

. Up to 2.5mm?

" Recommended cable is 160 20mm twin

: twisted pairs with overall sereen. Maximum

- serial link cable lengths are detailed in User
Information Sheets.

Optical Fibre Transceiver Lower, underside part of the
Unit - anit

; See Product Data . Termination of libre-optic cable 1s made by a
 Sheets under
‘Application Notes'

' Radiail SMA Connector.

CAUTION:Special techniques:tools are
required io terminate fibre-optic cable - see
Appendix C. Maximum libre-optic cable

* lengths und recommended cables are

! detailed in the Product Data Sheets,

Upper and lower f1ont part of
the termination panel

Seriai Communmeations
Termination Panel

"Up to 2.5mm

2

“Analeg Terminal Rail {used | {Upper. tront part of the Termincxlé Up to 2.5mm*

with Aadgiog laputCutput Reil
Modules:

See the Product Data Sheets for detaled
. information on plant terminations.

Connections marked PL2

and PL3

Contact [nput and Lamp
Driver

34-way twisted
ribbon cable
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6.10 Installation of Modules

After cabling, the Controller modules can be fitted into
the subrack. They contain static sensitive devices and
the handiing preceutions of Section | must be observed.
The layout of the moduies in the Controller subracks is
shown in Section 3. The slots for the 'O moduies are
mechanically coded 1o suit the modules being fitted,
thercicre, @ module will only {it :nto its designated
position. These modules must be pushed home into the
connectors at the rear of the subrack. so slightiy more
force will pe required for the last few millimetres of
travel. KO subracks are alse mechanically coded o suit
the modules to be iitted.

6.1¢.1 Module Retention

MODULE RETENTION {S ONLY NECESSARY IN HIGH
SHOCK OR VIBRATION APPLICATIONS WHERE THE
MODULES COULD BECOME DISCONNECTED.

The subrack has integral siiding 'bolts' at the tep and
bottorm front edges which slide into notches cut into the
module p.cbs. Open and closed indication is provided
by « pointer on the mechanism being positioned
opposite the open or the closed symbols marked on the
subrack flanges.

To lock the modules in position proceed as follows:-
{1} Ensure the 'bolt' is in the open position.

{2) Check that each medule has o small slot cut into
the upper and lower edges of the p.cb.
approximately 10 mm from the front edge.

Note...[/O modules may have a blanking plug fitted in
the top slot. Before fiting the module iato the
subrack remove this plug but retain it for fuiure
use. Should it be required to insert the module into
a metal subrack. the plug must be re-fitted.

{3 Fit modules into thelr correct positions in the
subrack. Ensure that they are all fully inserted.

(4) Slide the top 'bolt' toward the left until the pointer
is opposite the closed symbol.

(5 Slide the bottom 'bolt' ‘owards the right until the
powmter is opposite the closed symbol. All modules
will now be retcined in position.

Note...Any one module without the cut in the p.c.b edge,
stiil with the blanking piug on or not fully inserted
wiil prevent the correct operation of the 'holt’

16} To remove a module, slide the upper and lower
'bolits' to the open position and elect the module.

b.11 Address Decoder Swiiches and
Address Marking

6.11.1 Address Decoder Switches

The Address Decoder Switches should now be set up. as
discussed in Section 3.

6.11.2 Address and Module Label Marking

The data table addresses can be written on the
self-adhesive label which is supplied locse for the User
to stick on the inside of the right-hand cheek of the
subrack, see Figure 6.10. Module type and order numbers
should be wntten on to the lower rail 'slide in'labels of
the O subracks.

/ 1

DECODER 1

2
DECODER 2 /

3
DECODER 3 7

4
EXPANDER /
DECODER

1. Decoder Switch Setting Si
2. Decoder Switch Setting 32
3. Decoder Switch Setting S3

Figure 6.10 - VO Subrack Label

6.11.3 Ribbon Cable Connecters

There is a self-adhesive stip label on the cable next to
the connector which has a 'write on' area lor identifying
where it connects to and other information, see Figure
6.11 for details.

I{ extra labels are required, they are available from
CEGELEC [ndustdal Contrels on: Order Ref. 20T0084:01
{10 labels per sheet).
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Cable Destination (Subrack Slot Ne. or Plug No.).
Decoder Betting of panel into which Cable plugs (if
applicable}.

3. Helf Panel Address or Address range (i
applicable).

Do

Figure 6.11 - Typical Example of Ribbon
Cable Labelling
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7. COMMISSIONING

7.1 Introduction

the GEMBO Controller and 'O will have been configured
to meet particular regquirements. It is extremely unlikeiy
that these requirements are the same as those of other
GEMB0 customers. Therefore, only geaeral
commissioning procedures rather thar specific ones for
the particular sysiem can be given.

7.2 Preparation

Before commissioning the GEMB0 system, the following
tasks should have been completed:-

- The equipment shouid be fully instailed and
cabled up, inciuding all earth {ground} connecticns
as given in Section 6 of this manual.

- The watchdog ond safety circuits should be
connected 1n accordance with the guidelines given
in Section 5

- All modules should be iitted in the subracks,
observing the handling precautions desciibed in
Section 1,

- Connect a Programmer urit ensuring thar spare

cassettes or disks to suit the model of Programmer
are availabie.

7.2.1 Documents Required

During Commissioning the following documents wiil be
required:-

- The appropriate GEM80 Programmer Techaical
Manual.

- GEMB0 Programming Manual, Publication No.T397.

- User Information leaflets or Technical Manauals, for
all the constituent Basic VO modules.

7.3 Overview of Commissioning Procedure

The recommended sequence for commissioning is as
tollows:-

- Hard-wired Watchdog safety circuits checks.
- Power module checks.

- 131 Processor module checks,

- Basic IO, inpuis, then cutputs,

- Serial links 10 other Controllers, printers etc.

7.4 Safety Circuits Checks

Ny [f possible, remove the control supply that feeds
‘he satety circuit. [f, however this cireuit is
continuously energised from a main circuit breaker
that  cannot  readily be opened  during
commissioning, break the circuit using any
convenient contact that can be held open, such as
a stop.lock-off emergency stop push-button. This is
one reason why the warchdog follower relay
should be put at the neutral end of the circuit.

{2) Check with a multimeter that there is no voltage
on either of the watchdog terminals on the GEMS0)
Controlier subrack relative o ground. and that
they are safe to work on. Then connect a shorting
ink gcross these terminals.

13 Re-connect the supply to the satety circuit.

{4} Check that the Watchdog follower relay energises.

5 Operate each contact in the safety circuit in turn.

3] Check that in every case the Watchdog follower
relay drops out, and re-energises wher each
contdact is re-made.

{7} Break the supply as in paragraph | above, remaove
the shorting link across the Waichdog centacts,

and then re-make the supply.

® Check that the Watchdog follower reloy remains
de-energised.

(% For further stages in commissioning, especially if
the GEMS0 Controller drives moving machinery,
there should be an emergency stop push-button
close by which can be used as a panic button.

7.5 Power Module Checks

(1 Disconnect all L0 equipment from the 131
Controller subrack as follows:-

Disconnect the Basic O nibbon cables.
- Disconnect the Serial FO nbbon cables.

{2} Withdraw all modules from the Controller subrack
sutficiently to  break their edge-connector
connections. The front panel! of each module will
be about 30mm trom the front face of the subrack.

(3 Check that the power module is of the comect
type.
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(4) Check aise that the type number on the power
module cgrees with the subrack identification for
115 position.

(3) Checl that the switch on the power module front
panel is set to STANDBY.

(B} Push the power modile inte the sunrack to remake
the connections on the backplane. Plug in the
Power iead.

(7 Check that the POWER indicator lamp on the

power moduls is lit.

{8} Set the switch on the power module front panel to
RUN.

9} Check the +5V and + 15V LED indicators are iit.

{10} 3et the swich on the power moduie 1o STANDBY.
Remove the power input.

{11)  Check that the POWER iwndicator lamp on the
power module is extinguished.

{12) If the systein has more than one power module,
repeat the above procedure for each one. finally
leaving all pewer modules on STANDBY.

7.6 131 Processor Module Checks

{1} Plug the Processor Moduie inte the subrack in the
correct location (see Fig 7.2}

{Z} Check that the hthium/mangonese-oxide battery
on the module is fitted as detailed in Section 8.4.1
and that the battery connection link, LK1, is in

position A.

{3} Check that the ordenng code of each module
agrees with that shown on the lower subrack label
strip.

{4} Power up the Programmer unit.

Note...lf this is an 8920 Portable Programmer, check the
voltage and frequency of the supply before

connecting the Programmer, and set it up
approprnately  first. See the 8920 Product Data
Sheet tor  details. System  Programmers

§922/8940/9022 do not require any setting up.

(5 Connect the Prograunmer dnd any perpheral
equipment, e.g. prnter. Connect the programmer
to o suitable power supply in accordance with the
instructions in the programmer manual and switch
the programmer on.

(6}

(7

{8}

{91

Note...

{cit

Connect the Programmer to the Processor module
in the subrack using the lead that is terminated by
a l&-way, D-type connector at each end. Connect
the cable end marked GEMBO0 to the socket on the
front panel of the Processor module in the
Controiler. and connect the end marked PROG to
the Programmer. This lead is not reversibie; if
connected incorrectly. it will not work.

Insert the key in the Programmer key-operated
switch and switch ta the PROGRAM mode.

Re-connect the power input to the subrack{s).
Power up the GEMSB0 equipment, then set the
switch{es) on the power module(s) in the subrack(s)
to RUN. When the GEMS80 is powered up, a
sequence of program self-testing commences.

Check the watchdag sequence as follows:-

Using the Programmer, select the mode allowing
monitoring-editing of GEMBQ ladder diagram rungs
{see the Programmer Technical Manual for details).
Then, in the cominand mode, select 'C' for the
CLEAR STORE command.

On the 8920 Portable Programmer, 'command
mode’ is referred to as 'control mode’.

Check reply or the Programmer.

- [t there is no link failure. the reply will
indicate 'GEMB0 131", in which case go to the
check at (b

- Ii no link is established, the screen will show
'NOT CONNECTED TO GEMSY. I o link is
established but fcils subsequendy, it wiil
show 'LINK FAILURE. n either case,
continue with the checks below:-

{1 Power any of the power modules STANDBY
and RUN again, to re-initiate the start up
seif-test routine. Repeat the CLEAR STORE
command from the Programmer,

i Check the reply to see if the link failure has
cleared. If so. proceed with the checks at b)
below:-
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fiii} I the link failure is sull present, check that:
the Programiner is correctly plugged into the
Processor Module (as given in paragraph (8)
abovelk

- the 9032 Power Module is still operating:

- all subrack modules are correctly plugged
into the subrack:

- no pins have been bert on any of the
connectors at the rear of the modules.

7.7 Basic I'O Input Checks

A GEMSB0 series Controlier will only scan IO addresses
that are referred to in the user ladder program.

Each A-tabie word reference will cause the Controller to
scan all the bits contoined in it, e.g. a reference to A3 in
the ladder program will cause the Controller to scan all
the bits from A3.0 to A3.15).

To check the Basic QO inputs proceed as follows:-

{1} Check the Address Decoder swiiches are correctly
fivl  Repeat items {1} and {ii}. If the link failure has set on the Basic 'O subrack backplanes relevant
cleared. continne with the checks at (b). to the particular inputs to he checked. See Section

5 for the addressing principles.

ivli  If none of these checks succeed. remove the _ _ )
Processor module aud remove the battery. (2 Re-connect the Basic 'O rbbon cables at the
Leave for 5 minutes. then replace the battery Conuolier
d repl th dule.
and replace 1he memory moduie {3 Check that the Basic LO rbbon cabling is
{vi) Repeat ttems (1} and (ii). If the link iailure complete to the Basic LO subracks.
has cleared, continue with the checks at (bl L
{4) Check that the plant cabling is completed, both o
{viit 1f this check fails, replace the Processor the Basic IO equipment and to the plant input
module and repeat items (i} and (i) above. If transducers.
the link fmlure has cleared, proceed with the ) _ _ .
checks at (b} below. o} Apply plant-side power to Basic KO input
transducers but NOT to Basic [Q output
{b)  Set *he Controller into the RUN mode. equipment,
{c) Check that the Watchdog LEDs on the Processor 6} Power up the GEM80 Controller.
ght and extinguish a number of times, and finall
igmam it ¢ ¥ {7} Set the Programmer connected to the GEMSQ to
’ ’ MONITOR/EDIT GEMB0 DATA LIST mode.
{d) Simultaneously with {c} check that the Watchdog
relays can be heard to click in and out and finaily (8} Select the ADDRESS ENTRY mode.
remain energised. h Enter input references you want to check, e.g. AB.D,
{al Also check tha: ii there are no breaks in the AT.1, etc.
f ircuit h t
;i;ﬁ?buttf)‘rfzmopejjt‘: & o ﬁ;‘t‘fﬁigc‘}onj‘v{’e‘i {10} Press ESCAPE and then select the MONITOR
relay follows the action of the Watchdog relay, mode.
and also finally remains energised. {11} Operate the plant devices cne at o tme.
0 isncg::iﬁ;oﬁ;?rgileé%?dgé t:jsg:fciﬁ?ihﬁﬁeg {12}  Check that each input state can be seen to change
healthy Switc‘h the power module in the Controller o thedProngmmer sczeen when the comresponding
' : - ' piant device s operated.
subrack to STANDBY.
{13} Check also each input by LED indication on the
module front panel.
[f checks 12 andior 13 fail for an input devic
check the following:-

- that all cabies are terminated at the correct
tetminals and at the correct module. Check
the input LEDs to see whether another one
changes state that cught not 1.

- that the decoder switches are set comectly
on the VO subrackis).

- that the ribbon cables are plugged in
properly.
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7.8 Other Basic VO Inputs

oy To test analog inputs, operate the transducer to
provide an input swgnal or where this is aot
possible. disconnect the transducer and simuiate
its output with a battery and potentiometer.

{2) Check that g variation in each analog input signal
is registered as a change in value in the
appropriate A-table word.

13 Check aiso that the values and changes of value
are of the correct polanty. This is most important if
the signal is used as the input to a closed loop
controi. If the polarity is wrong. it can usually be
corrected by interchanging the connections on two
adjacent terminals on o terminal rail.

{4} Test any counter by operating it to provide an
input.

{3 Check that the relevant A-table word counts up.
For bi-phase inputs, check that rotation ia one
direction causes counting up and in the other
direction causes counting down and that the
counter is operating in the correct sense. This is
most important if the signal is to be used as the
input to a closed loop position control. I the
polarity is wrong, it can usually be corrected by
interchanging the connections. for one of the two
phases only, at a terminal rail.

7.8 Basic VO Output Checks

The Basic UO output only occurs when the 'O output is
addressea by the ladder program. Testing the LO
outputs involves writing ladder test programs which
write to the A-tuble <nd then checking that the
subsequent output is consistent with the A-table data,
frst at the 'O modules and then at the plant output
devices.

To check the basic O cutput proceed as foilows:-

Ensure that plant-side power is disconnected from the
cutput modules.

With the Programmer set to monitor mode, check each
Basic O output in turn by writing to the B-table
addresses and checking that the output at the
appropriate module corresponds.

Check that indicator LEDs light on the comresponding
Basic O output equipment when outputs are driven high
by B-tables that are set to 1.

7.10 Connecting Output Equipment

Having completed the output checks at the modules,
check that the piant output devices are connected o the
plani-side power supply and switch on.

Check that, each sutput device responds to the controller
in an appropriate mannet, e.g. when a B-table bit is set
to 1. the corresponding coll or solenoid energises. The
purpose of the checks is to verify that «¢ll cabling has
been correctly carried out.

At the GEMBC output modules check that the output
equipment has not overloaded any of the modules, ie.
that no 'fuse blown' indicator LEDs are lit. If any fuses
have blown, the foult should be investigated ano
corrected.

7.11 Loading the User Program

When the power suppiy, and input and cutput checks
have been completed satisfactorily the user Program can
be commissioned. The user program is loaded from tape
or tloppy disk using the System Programmer.

Information on User Program comissioning can be found

in the GEMBQ Programming Manual. Publication No T331.

For the design, setting up ond commissioning of closed
loop controls, refer to the GEM80 Closed Loop Control
manual, Publication No.T451.

7.12 Serical Links

If the system uses serial links, it is recommended that
the program is frst wun with the serigl links
disconnected. lf, as a result, the program has to wait for
serial link data, the program can be altered temporarily,
for commissioning purposes., sc that the section of
program that couses problems is  by-passed. ie.
enclosed within START OF BLOCK and END OF BLOCK
instructions. When the system is working satisfactonly
without the serial links, the senal links can be
re-connected. the START BLOCK and END BLOCK
instructions removed. The system can then be tested with
the senal links connected.

Note...The Tx LEDs on the Processor moduie light when it
attempts to transmit., even if ne serial link
connections are made.

There are several types of serial link these include:

{1 Printers or programers - connected directly to the
GEM80/131 Controller.

{2 Other Controllers or remote programmer units
connecied vig {ermination panels.

The values to be loaded into the P-table for the various
types of link are detailed in Section 4. Further
information and examples of the P-table pre-set data for
the various serial port configurations are given in the
Serial Communications Manual, Publication No.T457.
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7.12.1 Printer Ports

For outputting data o o printer or VDU, include the
PRITEXT Special Function in the program. The Printer
port must be pre-set with the following data for the
printer in use:-

- the baud rate {bit's),

- the character format {quantity of bitsicharacter,
oddfeven no panty) and

- any null characters required at the end of a print
line {not normally needed on printers that have
input puffer memory).

7.12.2 Serial Links Connecting Controllers

Where serial links are used to provide communications
between ditierent GEM80 Controllers, all the Controliers
must be commissioned pefore the serial links can be
cominssioned.

The simplest form of senal link is free-running with
standard table allocation. For this type of link, write data
into the K-table locations at the Controller providing the
control port, and check that it appears in the appropriate
I-table locations of the tributary. Similarly, data wntten to
the K-table locaticns of a tnbutary should appear in the
appropriate J-table locations at the control port.

Note...Control and tributary ports must be set to the
same baud rate,

7.12.3 Further Details

Reter to Section 4 of this manual for details of P-table
seitings. 3ee also the seciion on serial links in the
GEMB0 Programming Manua! for an introduction to serial
links. For further details on these and the printer port see
the GEMB0 Serial Communications Manual.

7.13 Fitting a Memory Expansion Board
CAUTION...

The ESSD pracautions descnbed in Section 1 must be
opserved whie hondling the 131 Processor Module and
the Memory Expansion board te prevent damage by
electro-static discharge,

To fit a memory board to the 131 Processor module
proceed as foilows:-

{1} Remove the 8231 Processor Module from the
subracx and lay it on a flat surface.

(2} Aemove the Memory board from iis packing and
pull out the iour rivet fasteners at the cormers of
the board.

3 Position the memory board over the Processor

module ard align the connectors. Push home -he
memory board until the connectors are {u.ly
mated.

{4} Push ia the four rivet fasteners, applying only
moderate force, until each one clicks into position.

(5} Check visually that the memory board is correctly
fitted and re-fit the Processor module into the
subrack.

7.13.1 Effect of fitting a Memory Expansion Board

When ¢ memory expansion board is fitted, the system
will power up as @ new system.

If a memory expansion board is exchanged for another
of the same size the system will not power up s G new
system, but will {zil the checksum seli-tests. In this case
a CLEAR STORE command should be issued to initalize
the memory on the board.
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8. MAINTENANCE AND FAULT FINDING

8.1 General

This section gives details of the upkeep and general
maintenance requirements of the GEMB0/131 Contrcller
and includes fault finding information which can be used
in the event of either an in-service fault or faults which
occur because of ladder program development.

8.2 Spare Modules

The fault finding procedures rely on substitution of
suspected [fqulty modules with spare modules. These
spare modules may be stored powered up. ie. functional
spares.

It 15 recornmended that all spares modules are powered
up every 9 months.

8.3 Cleaning and Visual Inspection of

GEMB80

Clegning cnd visual inspection of GEMS0 should be
carried out at time intervals determined by the customer.
The equipment should be isclated from its main supplies
and gssociated equipment,

8.3.1 General Maintenance gnd Cleanliness

{1 Periodically. dust and dirt should be removed irom
enclosures using a vacuum clegner. brushes and
sott cloths.

CAUTION..

Never blow air into an enclosure to remove dust and dirt.

(2) Visual checks should be made for signs of wiring
or component damage and any damaged wiring ot
components should be renewed.

8.4 Batteries

The Read'Write memory is supported by a type CR2477
battery. The battery life times are given below:-

Controlier Temperature Battery Life
Version Range {years)
[ &4]
2.9K user 0-60 greater than 5
instructions in
BAM or any FLASH
EPRGM system
5K user 0-40 greater thean 5
instructions 40-60 greater than 4
in RAM i
10K user 0-40 greater than 5
instructions 40-60 greater than 4
in RAM ;
20K user 0-40 : gredier than 5
instructions 40-60 i greater than 2
in RAM :

When the battery warning LED is lit or when specified
iife times have expired the batteries should be renewed.

Lithium/manganese dioxide batteries have a typical shelf
life of 6 years {4 years minimum).

8.4.1 Battery Connection Procedure

Before attempting to use the 8231 Processor ensure that
the J-link, refer to Figure 8.1, is in position A in order to
connect the battery to the RAM support circuit. The
battery waming LED on the front panel should be
extinguished.

Figure 8.1 - Details of Battery Fitting and J-Links

{3 Check «ll terminations within enclosures for
security.
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8.4.2 Battery Replacement Procedure

Note..The system should be powerea up while the
battery 15 being changed to prevent the coatents of
the memory being lost, i.e. user program and datea
tables.

The 8231 Processor Module battery is replaced as
follows:-

{i) Open the battery cover located on the module
front panel.

{2} Withdraw the battery.

(3} Fit the new battery ensunng that the wider
diagmeter [negative! is to the left icoking at the
module.

{4} Ciose the battery cover.

(5} Dispose of old battery. There are no disposal
restrictions.

8.4.3 Battery Type

Battery type: CR2477 850mAH

8.5 Fault Finding

8.5.1 Introduction

When o fault occurs in a system, it will he indicated
iniiclly by the indicator LEDs on either the 8231
Processor module or the IO modules. GEMB0/131
Controllers have built-in  comprehensive [ault finding
facilittes to indicate possible causes of the fault not only
throughout the plant but also within the GEMS0 itself and
these can be accessed by connecting o System
Programmer to the Processor module. Faults are reported
at the System Programmer by a three-digit error code
and a text message.

The faults which are reported are divided into five
groups:

{1} Compilation Errors

2} System status errors

(3} Self-Test errors

{4) TaskIntertask Communications error messages.
(5) System errors

Additienal information to aid fault diagnosis is provided
in the P-Table and the V-Table which can be accessed
via the System Programmer.

8.5.2 User Program Checksum Calculations

The User Instructions, running program and pre-set data
areas are protected from unnoticed cormuption by a
checksum calculation, which is performed on the relevant
areas of memory ot power up and as part of the
background seif-test. When a change is made to the User
program or pre-set data. the checksum is re-calculated
immediately. This allows the user to remove power
without waiting for the checksum to be re-caleulated.

8.5.3 Monitoring and Test Facilities

It is possible to monitor program execution while the
GEMS0 is running, subject to observing the salety
precautions detailed in Section | of this manual.

With the Programmer connected and the appropriate
option of the initial screen selected. either specific rungs
ot ladder diagram or data table locations can be
monitored by selecting 'permitted
{momnitorl.

command' - M

When monitoring a rung of ladder diogram program,
contacts and coils are displayed as shown in Figure 8.2
to indicate their state (energised, de-energised, open or
clesed) and word mnemonics are replaced by the content
of the element's data table.

The command mode allows a choice of mode for the
Controller:

HALT. RUN. SINGLE CYCLE, TEST INPUTS or NORMAL
INPUTS.
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In Data Mode, up to 32 dawa tables can be displayed
simultanecusly and their contents monitored in hex.
decimal, binary or ASCII text.

Contact open

SN S S

__% {._. Contact closed
o Coil de-energised
o }-- foil energised

Figure 8.2 - Symbols Displayed in Monitor Mede

8.5.4 Indicator LEDs

Where a fqult is eviden!, a quick guide to the state of the
system can be obtained from the front panel indicators.

Controllers have monitoring LEDs mounled on  the
module front panels. Section 1.2 detaiis the meaning of

these LEDs,

O modules have tuse indication LEDs and plant-side
state indicator LEDs; see relevent User Information
sheets for details.

8.5.5 Compilation and Compilation Error Messages
Cn compilation, the Controller performs the following:-

(1) Matches the data-table sizes to the program
requirements by searching for the highest
specified location in each table,

Note... {a} This does not take into account blocks of
data used by Special Functions where only
the first location is specified. If such a block
of data is at the end of a table, a specific
reference must be inciuded to create a large
enough table.

(b} The existing data table locations will be
removed if they are no longer required by «
program which has been medified. This can
create confusion in the case of P-tables since
they may be created simply by attempting to
access them through a programming unit.

{2)  Generates and checks the VO configuration
data for Basic 'O,

{3 Checks the legality of data-table accesses, e.g.
{QUT} to a P-table is not allowed.

{4) Checks the structure of the user program, e.q.
depth of nesting of Obey Blocks.

{5} Checks the correctness of VALUE instructions with
COUNT, DELAY and special functions. This
checking ensures that if o VALUE is required it is
present and of an acceptable type, egq.
write-enabled data table,

8.5.5.1 Compiler Error Messages

lf & compilation ervor is detected, the compiler issues an
error numbpe;r, in the range #101 to #1939 and an error
message. Compiler errors do not halt the Controller, and
the old program continues lo run. Table 8.1 details the
compiler error messages.

8.5.5.2 Programming Routine for Correction of
Compilation Errors

To correct a program with several errors the user should
use the 'Search' facility to display anda medify the first
faulty rung. A re-compilation gives information about the
next error. This procedure may be repeated until the
program compiles successfully.

Note...A single ermor may cause several to be reported,
e.g. an incorrect Basic VO reference.

If the compilation is successtul the following message is
displayed on the programming unit screen for 10
seconds:-
"COMPILED. INSTRUCTIONS AVAILABLE" NNNN
“DATA TABLES AVAILABLE NNNN"

CAUTION:

It should be noted that if the only reference to a B-table
is deleted frem a program ond o re-compilation
performed, the O hardware associated with that table
will no longer be scanned. This could result in outputs
being left in an uncontrolled state until the next power
up.

8.5.5.3 Compilation Errors and the Controller

Compilation errors will cause the Coatroller to continue
executing the previous version of the user program, and
give a fqult report from the compilation.

When the Controller is nunning and changes are made to
the source wversion of the program. the status is
displayed on the Programmer s CHANGED instead of
RUNNING unitl such time as the source code s
re-compiled.

If the Controller is running with status CHANGED and
there is a power interruption, the Controller will go into
the halt mode after power up and give a fault report.
"POWER REMOVED WHILE PROGRAM IN A
CHANGED STATE".
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Table 8.1 - Compiler Error Messages

CQDE Fault Message

Possible Causes

Recommended Recovery

#1081 SOURCE CORRUPTION - Many possible Re-load the ladder diagram program and re-compile.
ERROR NEAR INSTRUCTION {daial, causes. eg wading
‘deater) TOTAL | corrupt tape.
- Persistent problems
 couid be due to
" hardware or noise
_ provlems.
#102 OBJECT RAM FULL. The ladder program Contact CEGELEC Industrial Controls,
" hos generated an
eXxcessive amount of
object codea,
# 103 BLOCKS OVER NESTED. © Moximuim depth of  Reduce nesting cf blecks. [nsert missing end ot biock
ERROR NEAR INSTRUCTION {datal, - nesung1s 6. command, il applicable.
idata) TOTAL " End of block
" commdnd
" overlacked.
#104 DATA TABLE RAM FULL, " The allocated eamout Use larger memory expansion board.

" of data tables have
- been used

Optinmuse ladder diagram.

#105 BASIC /O Ref.
| 'ERROR NEAR INSTRUCTION (data),
{data) TOTAL

Same word referred

" to as both wmput and
tooutput, eg. cannot
. refer to A0 and B0 in

SEMe progroim.

Change ladder program.

# 107 SPECIAL NOT INCLUDED.
ERROR NEAR SPECIAL (data), {data}
TOTAL

The specilied
special furction is
not available in the
controller.

Special Function
' relerence number

entered wrongly.

He-write program using only defined special functions.
Edit program.

#1109  INVALID ADDRESS IN VALUE. Non-existent Change to valid address.
NEAR [NSTRUCTION {datal, (datal ! address specified Change to « write-enabled table,
TOTAL + foxr VALUE. Ensure highest table reference creates sulficient space.
Wrinng to a
write-protected
¢ block tabie.
* Insufficient tables
after that in VALUE
. iabie for parameter
! block of special
" lunction.
#1100 WRITE PROTECT VIOLATION. . Cannct output to P-  Alter address to write enabled data table.
ERROR NEAR INSTRUCTION {datal, ! or V-tables.
{datal TOTAL :
#1101 ILLEGAL |‘K REFERENCE. . Attempting to Configure port cerrectly. or change address to a ditferent
ERROR NEAR INSTRUCTION {dcta, - access a LK table table.
idata} TOTAL " associated with a [f port contigured as a printer. then J’K tables corresponding
non-configured port,  to that port cannot be used.
ot one conligured as: [ referencing outside the table limit, alter to be within the
" wi printer, or « limits.
reference over the
table limit.
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Table 8.1 continued

}:ODE

Fault Message

Possible Causes

Recommended Recovery

H
E# 112 (ILLEGAL ST REFERENCE. 3- or T-tubles used i 3- and T-tables can only be used in special function.
; ERRCR NEAR INSTRUCTION (date, other than in
i {dertat TOTAL special function
i I call. Note...may be

i ! trapped by portable

i ! programrmer.

P ' ]

: i
# 113 | REFERENCE OVER TABLE LIMIT. Attempt to Alter icstruction to be within the limits, :

EERROB NEAR INSTRUCTION {data;.
f{data) TOTAL

read write from
non-axistent
lacation in o lixed
sizer table (EF)

1

#117 ILLEGAL L REFERENCE, Attempt ot write to ! Alter instruction to use allowed data tanles.
: 'ERROR NEAR [NSTRUCTION (datal non-existent L-table,
: “data) TOTAL.
# 118 NO OFF-LINE DATA. Oft-line data not Alter program so as not to use off-iine datar.
: cilowed in
GEMBO/131.
#1139 -NO OFF-LINE DATA. . Qif-line date not Alter program 5o og not to use off-line data.
: i { allowed in
: GEM80/ 131,
#120 VALUE INSTR. PRESENT - NOT . A VALUE instruction ! Delete the VALUE instruction,
'REQUIRED. s present after @ |
E ‘ERROR NEAR INSTRUCTION (data), - special function !
i: :!(data) TOTAL. i which does not
: | ¢ require one,
i ;
%122 {INSTR CAN'T ACCEPT FLOATING P As #121, As #121 ,
: POINT. ‘ :
| “ERROR NEAR INSTRUCTION (datal, |
i{data) TOTAL.
T ;
#1123 INSTR. CAN'T ACCEPT INTEGER. As #1211, As #121
! ERROR NEAR INSTRUCTION idztal.
; jidata) TOTAL. :
‘# 124 JINVALID INSTR. ENCOUNTERED. User program inas éReplace the invalid instruction. E
: {ERROR NEAR INSTRUCTION {data; ! become corrupted. | !
: jidata) TOTAL. ! iCould be corrupted :I
; In DIOgTOmmer.) :
. _ :
!:# 125 :SPECIAL FUNCTION WITHOUT 5" « A special funchon | Modify instruction.
i OR "'T". i with o table letter
g‘ ERROR NEAR INSTRUCTION idata). other than Sor T |
{data; TOTAL. has been speciiied. |
i1 H
i#127 {INSTR. HAS INVALID LETTER., " Instruction has a I;Modi{y instruction.
ERROR NEAR [NSTRUCTION (datal, - sable letter outside I
{data) TOTAL. " the 'he runge A o :
W, i
#1728 {INSTR. NEEDS A TABLE LOCATION ¥ALUE instruction | Moaify instruction,

YALUE.
{ ERROR NEAR INSTRUCTION {derter.
tidatal TOTAL.

when i should be a :

data table.
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8. MAINTENANCE AND FAULT FINDING

Table 8.1 continued

CODE

Ferult Message

Possible Causes

Recommended Recovery

#1729 [INSTR. NEEDS A DATA TABLE VALUE. VALUE instruction  Modily instruction.
ERROR NEAR INSTRUCTION !datal, uses d table
{data; TOTAL. lacation when it
should be o
constant,
#1320 MNO VALUE AT END OF INSTR. The last instruction  Insert appropriate value.
ERROR NEAR INSTRUCTION !denal, has been
{datal TOTAL encpuntered before
the VALUE for a
special funchon call
nas been found. .
#131 RUNG STACK UNDERFLOW. User program Replace specified icstruction.
ERROR NEAR INSTRUCTION ‘deta). corruept.
{dalaj TOTAL.
#132 RUNG STACK OVERFLOW. User program Replace specified instruction.
_ERROR NEAR INSTRUCTION idatal. corrupt.
{daia} TOTAL.
#3133 RUNG INBALANCED. Last rung is not ‘Modify last rung.
ERROR NEAR INSTRUCTION :data), complete, usually
idata) TOTAL. caused by halting
trgnster from
system programmer
before it is
complete.
#134 NO C' TABLES [N GEMBO/131. The GEMB0/131 does Remove reference o C table.
ERRCR NEAR INSTRUCTION idata), not support fast [O.
{data) TOTAL. hence references to
C-tubles are not
allowed.
#135 NO D' TABLES IN GEMA&0/131. The GEMSE0/13] does Replace reference to D table.
: ERROR NEAR INSTRUCTION {data). not support fast 'O,
{data) TOTAL. hence references to °
D-tables are not
allowed.

#1368 INVALID SOURCE OF INSTRUCTIONS. The compliler is Power off'on and re-try compilation. If problem persists
attempting to fetch  replace controller,
instructicns [rom an
incorrect area of
Mmemory.

#1137 INVALID OBIECT REGION. The commiler is Power offion and retry. I problem persists replace controller.
storing object code
to an incorract cred
of memory.

#1338 MO Q' TABLES IN GEMS0:131. The GEMB0D/131 -Alrer program so as not to use Q-tables.

ERROR NEAR INSTRUCTION ‘datal, does not support
{(data} TOTAL. iloating point
operations. Hence
Q-tables are not
allowed.
#1339 P-TABLE LIMIT EXCEEDED FOR Reference to P-Table Optimise program or lit larger memory expansion board.
SYSTEM ERROR NEAR higher than allewed !
INSTRUCTION {datalidata; TOTAL. by system. :
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8. MAINTENANCE AND FAULT FINDING

8.5.6 System Status at Power Up (#8601 to #8599

If. during a power up self-test cycle, one of these fcult

conditions is detected. the GEM80 Controller will remain
in the 'halt’ condition and return the foult message until
the iault is ¢cleared.

Table 8.2 - System Status Error Messages

ODE

Feult Message

Possible Canuses

Recommended Recovery

# 602

POWER REMOVED WHILE USER

w03

PROGRAM IN A CHANGED STATE.

The user program
has been edited and
ihe controlier

the program was
re-compiled. The
loantroller will he

thalted on power up.

powerad down belfore

Re-compile program.

Y.TABLE CORRUPTED. PROGRAM
STORE CLEARED

i

Memory corruption of
{important data
Joccurred. treated as
ia new system. Could
‘be caused by turning
;%_power oft during
icompilation. or @
iifctult‘y DIocessor
trodule.

it moy be a flat
Ebctlery, but battery
‘worning shouid
E-fcccur first.

Power otf'on and re-load. [i problem persists, suspect
processor or data table RAM module, and substitute spare,
Check for flat bettery, and substitute spare if needed.

504

s il ,_4.&. Eotig i

if
iNEW SYSTEM. PROGRAM STORE
CLEARED

";Brand new system,
iOccurs it RAM
Tboards are swapped
“eor replaced.

Couatinue as lor a new system.

I
[

!

# 520

EPROM COMPATABILITY LEVEL
DOES NOT MATCH THIS SYSTEM

" The EPROM board
memory layou: has
{changed.

;Cccused by a
‘tirmware upgrade.

Place the EPROM board in program mode.
Clear store and reload the program.

4631

i
i

'EPROMS CORRUPTED. CLEAR
i STORE REQUIRED
[

_: EPROMS have been
.corrupted whilst
powered down,

{ Pluce the EPROM board in program mode.
Ciear store and reload the program.

i

|
| EPROM PROGRAM NOT STORED.
' CLEAR STORE REQUIRED

'EPROM program
‘not compiled before
ipowering oif.

!

;
! Clear store and reload program.

#6834

: NEW SYSTEM. EPROM EMPTY

:

g
iBrand new system.
%Occurs if expansicn
{bourds are swapped
'-_;or replaced.

EPROMS are empty sc load program.

i
H

i

NEW SYSTEM. PROGRAM [N
t EPROM

i

#635

PROGRAM (N EFROM IS
DIFFERENT FROM PREVIOUS
VERSION

i Bracd new system.
i Occurs i exporsion

Run program.

thoards are swuapped

ior replagea.

i
i

{EPROM board
cswapped for
“difterent program.

, Verily new program is correct.

| Do not run the new program if 1t 15 incorrect.
" Clear store ond reload correct program.

" Run new program.
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8. MAINTENANCE AND FAULT FINDING

8.5.7 Seif-test and Self-test Failure Error Messages Faults which immediately trip the watchdog

{#701 to #7938

1. a.c. supply break longer than 10ms ride-through
eriod.
8.5.7.1 Seli-test System 2. gower module lailure.
. . 3. Failure of Processor Module.
The seli-test system operates as shown below:- 4 No response from either of system memory
Execution modules. .
5. Feult interfering with data transfer on the Basic

I/O highways.

One full cycle of start up tests on power up. 6 Power module confidence check

[/O tests repeated every scan.

Regqui -line repetiti t ing tests.
eguar on-ine repeliton of TUAnIng tests Faults which trip the watchdog when detected by

running tests

I. Alteration detected in contents of read only
memory.
2, Failure of any part of read'write memory o store

and recall data,
Faults from which recovery is automatic

1. a.c. supply re-applied after break.
Z. Corrupt message recetved on serial link.

Faults which user mey program to trip the watchdog

1. Wrong acknowledgement to message transmitted
on serial link.

2. Serial link disconnected or repeated message
cornuption.

3 Application dependent tests.

4. Failure of battery.
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8. MAINTENANCE AND FAULT FINDING

Table 8.3 Seli-test Error Messages

CODE |Fault Messcge Possible Causes Recommended Recovery
#702 JOBIECT RAM CHECKSUM TEST On-line corruption. |Subsitite memory koard andior controller.
FAILURE probably faulty
- RAM on sither
- Cantroller or
i memory bodrd.
:1— e .
’# 703 jUSER PROGHAM CHECKSUM TEST Source code Substitute either memory board or conltroller.
1 FAILURE corrupted.
#70¢ V.TABLE CHECKSUM TEST FAILURE I Importan . data Power on/off gives #603. Reload program. It problem
| z . corrupt persists change controller,
%705 |PROCESSOR LOCAL RAM FAILURE AT Memory faiture on  ;Heplace Controiler.
{dates. centroller.
#7707 BIT LOGIC TEST FAILURE. Failed Controller. EChqnge controlier.
! SN S ‘
| i
_i# 708 'jWATCHDOG TEST FAILURE. Failed Processor :Change Processor Module
|| \ Module. :
! " i k
#709 'PSU TEST FAILURE | Suspect fanlty PSU ! Substitute spare PSU. I problem persists. change the
! : l or tanlty processor ;iProcessor module.
' ! i module. :
H#T0 EBATTEBY FAILURE ' Flut or disconnected {{Plant shut down not required).
i : ! battery.
; : : Note...Watchdogs do!
1 ‘I not {rg. 3
#7186 USER-REQUESTED WATCHDQOG TRIP, f': F! sel to non-zeio |
iFl=(dato) ; value by user
ii | prograim.
b— "‘. i ..... —_
#718 %PROGRAM CORRUPTED DURING {'Only OCCUrs on Clear store, power offf'on and re-load. check battery
IPOWER DOWN DOWer up. warning indication. If problem persists substitute spare
| P-table or data table RAM board.
{ j instructions
i i cotrupted possibly
E s due o taulty
‘ memory module, or
: flat battery. :
: i .
#713 |iprocs WATCHDOG SELF TRIP | Watchdog detected ; Substitute processor module. It problem persists substitute
! error, coatacts open.fé spare subrack.
{ Faulty bockplane or :
: processor module. ‘| L
3 i i i
#7724 | BASIC 1O ADDRESS FAILURERIBBON  Faulty connection, | Investigate connections and referenced LO device. If i
iDertand " cable short, or !j problem persists change processor module if problem E
i faulty processor i: versists change contrailer subrack. H
! module. i .
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8. MAINTENANCE AND FAULT FINDING

Table

8.3 continued

CODE

Feult Messagea

Passible Caunses

Recommended Hecovery

BASIC 'O STROBE FMLUHE:F!IBBON

#7725 [aubty connection, investigate connections and referenced LO device, [f
iDetad cable short or problem persists, change processor module. i problem
faully processor persists, change controfler subrock,
module.
#729 BASIC /O DATA FAILURE:RIBBON fuulty connection,  :Investigate connections and relerenced LE device.
(Date) cabie short, taulty If problemn persists. substitute spare [ O processor and
[0 module or laulty iastly. spare subrack.
Processor module.
#730 USER PROGRAM RAM TEST FAILURE. Foulty BAM on Change Processor module or memeory board.
- Processor module or
- memory boaord.
#731 DATA TABLE RAM TEST FAILURE. Faulty RAM on Change Processor module.
Processor module.
#732 OBJECT RAM TEST FAILURE. Faulty RAM on Change Processor module or memory board.
Processor module or
memory board.
#7133 FIRMWARE CHECKSUM FAILURE. . EPROMS have Choange Processor medule,
#734 BATTERY FAILURE AND POWER Bottery has failed Re-lead user program and re-edit,

REMOVED WHILE IN A CHANGED
STATE

and changes to user

program have been

lost by power offion. -

leniled.

8.5.8 Intertask Communications (Error Messages #3800 to #899)

Table 8.4 Details Task Interprocessor Communications Error Messages.

Table 8.4 TaskiIntertask Communication Errer Messages

CODE Fauit Message Possible Causes Becommended Recovery

#809 CHICS ERROR WHILE CREATING A Possible hardware  Power offion. If probiem persists. change processor rnodule
MESSAGE., {ouit
TASK {datal.

.#81[} CHICS ERROR WHILE WAITING FOR  Possible hardware  Power otlion. [f problem persists, change Processor module.
ME3SAGE. fault
TASK 'datal. :

#8111 CHICS ERROR WHILE SENDING A " Possible hardware | Power offion. 1 probiem persists, change Processor module.
MESSAGE. ol
'TASK (datal. :

#5313 PMES ERROR. WRONG REPLY Possible hardware  Power offion if problem versists change Processor module,

RECEIVED.

[qult
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8. MAINTENANCE AND FAULT FINDING

8.5.9 System Errors (Error messages # 900 to # 939)

Tabie 8.4.1 Details the System Error Messages

Table 8.4.]1 System Error Messages

i
CODE Foult Message Possible Caunses : Racommended Recovery
#3900 VARIOUS Fatal board error Replace processor board. If problem persists consult GEM80
0] Customer Support. See Section 8111
#3531
#4352 EPROM FAULTS Fatal EPROM board |Replace EPROM hoard. If problem persists consult GEM80
to error Customer Support, See Section 8111,
#8335

8.6 The F-Data Tables

Data in the F-table provides further information on fault
diagnosis. The contents of the F-table are detailed in
Table 85 to B.6. The sertal link statistics are shown in
Tabies 8.7 88 and 8.9,

Table 8.5 The F-Tuable

The F-tables are used by the system lo store fault codes
and Sernial Link Statistics and are ailocated as shown in
Tables 8.1.

Address Content Ramoarks
Fo Not used
Fl Error flag Any non-zero value placed in Fl by user program
irips the watchdog. terminates program
execution and displays a fized diognosis
message oa programming unit screen.
F2 System Fault bits
F20 ! Set to | for orogram cycle if previous cycle
exceeds pre-set scan time.
F2.1 3et to 1 if re-compile successful. Set o 0 if
unsuccessiol,
F2.2 Set to | if re-complilation will cccur on the
% current scan.
F2.3 Eeserved
F2.4 Battery Condition Set to 1 if Battery power low
F25w2 15 ; Reserved
F3 to F9 E Reserved
Fl0 to F68 ! Serial link dicgnostics See Section 8.6
F70 1o F128 Seriai link statistics See Section 8.7
FI130 to F209 7 Reserved

8.6.1 Serial Communications F-Table

Each of the three Serial Poris is ailocated 20 F-tables as
foilows:-

Porr I - F10 to F23
Port 2 - F30 o F49
Port 3 - F50 1o FB9

The meaning of the data stored depends upon the
working mode of the Seral Port. e.g. Printer, ESP
Trbutary. Coronet etc.

8.6.2 Printer Port

Table 8.6 Printer Port F-Tables

1 Port 1l Port 2 Port 3
Fl00 F30.0 Fs0.0 Prnter off line.
1F101 F30.1 Fso.l Buffer not available
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8. MAINTENANCE AND FAULT FINDING

8.86.3 ESP Tributary Port

Table 8.7 ESP Port F-Table

Remarks

’__].'f_’grt_ _1 Port 2
“F108 ; F30.
_F108 f F308

Trnbutary faiied {set when tributary has not
been poiled for at least 30 seconds).
Last message received was truncated.

8.6.4 ESP Ceoentroi Port

Tabie 8.8 ESP Control Port F-Table

Port ]  Port2 L Remarks
F10.0 F30.0 Route G failed.
CFl61 0 F30.1 Route 1 failed.
Fil0.2 i F302 Route 2 failed.
"F10.3 ' F30.3 Route 3 failed.
F10.4  F304 Route 4 failed.
Fl105 . F305 Route § failed.
F106 : F306 Route 6 failed.
F10.7 - F30.7 Route 7 failed.

-Flog | F308 Last message on route 0 was truncated.
Fio9 | F308 Last message on route 1 was truncatad.
F10.10 | F30.10 Last message on route 2 was truncated.

'Fi0.11 i 3811 Last message on route 3 was truncated.

F10,12 1 F30.12 Last message on route 4 was truncated.

. F10.13 : F30.13 Last message on route 5 was truncated.

"F10.14 . F30.14 Last message on route § was truncated.

'F10.15  P30.15 Last message on route 7 was truncated,

? Fil . F31 Route 0 diagnostics.

I Fi2 T 32 Route | diagnostics.

¢ F13 " F33 Route 2 diagnostics.

Fla  F34 Route I diagnostics.

Fl5 . F35 Route 4 diagnostics.

- Flf i F36 Route 5 diggnostics.
Fl7 | F37 Route B diagnostics.

F18 [ F38 Route 7 diagnostics.

The diagnostics words are definea as follows:-

birzs J te 7 Address of lust message received
biis 8to 1l Fault code,

biits 12 and 13 Not used.

bit 14 Set when transfer failed

oit 15 Set wnen transier successful

Fault codes

CRC of received message failed.

Data ervor {incorrect data format),

0 Successiul transfer.
3 Transmission famled.
4 Hardware error.
5 NAK received.
&
7 Wrong terminator received.
B Heceived message too long.
9
10 No tables assigned to this route.
F12 to F259}
F39 to F49 ) Unused
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8. MAINTENANCE AND FAULT FINDING

8.8.5 CORONET Port

Table 8.9 CORONET Ports F-Table

Remarks

Port 1 Port 2
{ Fi0 F30
Fll F3l
Fl2 F32
Fij Fa3
Fl4 F34
F15 F35
F16 Fi6
Fi7 37
Flg Fi8
F18 F3a
F20 F40
i F2l F4i
} F22 F42
F23 Fd3
F24 Fd4
] F25 F45
| F26 F46

Reserved for future use.

Route 0 transmit diagnostics.
Route 1 transmit diagnostics.
Route 2 transmait diagnostics.
Route 3 transmit diagnostics.
Route 4 transmit diagnostics.
Route 5 transmit diagnostics,
Route § transmit diagnostics.
Route 7 transmit diagnostics.

Route 0 receive diagnostics.
Route 1 receive diagnostics.
Route 2 receive diagnostics.
Route 3 receive diagnostics.
Route 4 receive diagnostics,
Route 5 receive diagnostics.
Route 6 receive diagnostics.
Route 7 receive diagnostics.

The diagnostics words are defined as follows:-

bits O to 7 Address of last message
received:transmitted

bits 8 to 11 Fault code.

bits 12 and 13 Not used.

bit 14 Set when transter lailed.

bit 15 Set when transfer successful.

Fauit codes
0 Successful transfer.

2 Hemote timeout (no ACK received from

remote end).
3 Local transmission failed
(timeouts:NAKs).

8 Received message too long for table

allocation.
9 Remote NAK received.
A Configuration error.

F27 to F29 )

Fi7 1o rag)  onused
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8.6.6 GEMSTART (CCU) Pert

The fauit s for the GEMSTART protocol indicate which
addresses are connected and are replying correctly 0
the masters polls. The fult bit is set when an address
has tailed.

Table 8.10 GEMSTART Port F-Tables

e L _— _-_._._______—_-_._____-_._-_-_-_..

_?_9_:_1__}:_ " Port2 - Remarks

F100 P00 " address 0 failed
F10.1 CFI0l Addresslfailed

F13i4  F334 Address 62 failed
“i315 - Fasls . Address3 tiled

Fid F34
1o o Not used.
F29 a9

8.7 Link Statistics

Each of the three Serial Parts is cliocated 50 F-tables for
Senal Link Statishes s follows:-

The first two statistics for ecch port are in 1Wo locat
each and can be interpreted TS fo

Port 1 F70 to F89 = i§5.536 » Upper Value! + Lower Value

Port 2 P80 to F109
Port | F110 to F128

The meaning of the data sto
working mode of the port as sho

§.7.1 Printer po¥ts

Link statistics pot used.
§.7.2 ESP Tributary Ports

Table 8.11 ESP Tributary Port Link Statistics

_29_!*,1_____}larl_%_______#__.-,__*__ﬂ.,#_____________.9_93139_932,___________ B
£70 and F71 F90 and F31 ~Number of messages recaived.

F72 and F73 " P92 and F93 Number of replies sent o Control port.
T4 - F34 * Mumber of hardwedre erors.

F75 F35 Number of Timeouts.

i FI6 Number of CRC ervors.

Fi7? Fa7 Number of datd errors.

F7g 798 Mumber of transmit data erxors.

F719 F39 Number of stutfing crIots.

T80 F100 Number of ENQs received.

CFBl F10l . Mode error

F82 Fl02 . Transmission timeouts.

83 Fiog . Owerrun oL

Fg4 F104 " Breagk erTor.

Fe5 o Fee P10 o 109 Notused: e

The othet statistics are stored in @ single location and
can have @ rakimurn value of 55,535 (@

red, depends upon
wn below:-
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8. MAINTENANCE AND FAULT FINDING

8.7.3 ESP Control Ports

Table 8.12 ESP Control Port Link Statistics

Porti F‘P’org z Contents
F70 and F71 F90 and F9L Number of message requests.
F72 and F73 F92 and F93 Number of attempted transmissions {including re-tries).
F74 Fa4 Number of hardware errors.
F75 F35 Number of timeouts.
F78 F96 Number of CRC arrors.
i Fg7 Number of NAK replies.
F78 Fa8 Number of Terminator errors.
F79 F99 Nurnber of Data errors.
F8i F100 Transmit fimeouts.
Fsl Fl01 Overrun error.
Fs2 Fl102 Break error.
© F83 to FBY F103 to F109 Not used. e

8.7.4 CORONET Ports

Table 8.13 CORONET Port Link Statistics

Port l Port 2 Contents
F70 and F71 F390 gnd F91 Number of transmission requests.
P72 and F73 F92 and F83 Number of cttempted transmissions {including re-tries).
F74 | Fo4 Hardware errors.
,! F75 Fa5 CRC emvors.
F76 Fo6 Local timeouts.
F77 Fg7 Remote timeouts
F78 Fa8 Local NAKs.
F79 Fa9 Remote NAKs.
 F80 to F83 F100 to F109 Not used.

8.7.5 GEMSTART CCU Ports

Tabie 8.14 GEMSTART Port Link Statistics

Port | Port 2 o Contents

F70 and F71 F30 and P91 Number of message reguests,

F72 and F73 F92 and F83 Number of attempted transmissions {including re-tries).
F74 94 Hardware errors.

F75 a5 Timeouts.

F76 FS6 CRC errors.

F77 F97 Data errors.

F79 to F83 F99 to F109 Not used.
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8. MAINTENANCE AND FAULT FINDING

8.8 V-Tables

The majority of the locations i the V-table are for
system internal functions and have no signiticance o
the User. However, a few are usefui and these are
described in Tabie 8.15.

Tabie 2.9 V-Table

Address Content Remuorks

Vi Not used

Vi Lower byte contents are incremented alter each successiul

comulanon
Ve to V47 Used by system software
Vif Contains checksum denved from aser ladder diagram source V43 to V32 are not included in the V-teble
code and P-takble checksums checksam,

Vi3 Contains code giving size of system in use 1 1= 2,500 instructions
3 2= 3000 instructions
7 3= 10,000 instructions
Y 4= 20,000 instructions

Vsl Centains a code giving the fype of memory 3 1= RAM
3 4= EPROM

VSl Used by system software

V32 Contains the length of message strings

8.9 Clear Store Command

It the user issues a CLEAR command, part of the P-table
is not cleared. This part (PO to Pl49} is used to hold
contiguration data for senal links,

The reason for not clearing this section of P-table is that
GEM 80/131 Controllers may be programmed etther from
the front port of the Processor, or remotely via one of the
serial ports. Loss of data about the serial port
configurations could make it impossible for the controller
to communicate with a remote Programmer, and so this
data is retained even when the rest of the memory store
5 cleared.

Betore ioading a program, always issue a CLEAR STORE
command, for the following two reasons:-

[fag] The area of P-table which holds pninter messages
is not normally write-accessible except via the
message editor facility. The CLEAR S5TORE
commond allows data to be loaded to the whole ol
the P-table.

(b) The controller allocates memory space for the data
tabies according to the content of the program.
The CLEAR STORE command sets all data table
greas to their minimum size, and ensures that
unnecessary space has not been allocated by the
previous version of program.

Note..When o program is loaded, any instructions and
P-table data dalready in store are overwrntten. [f. as we
recommended, store is clegred before loading. PO to P149
{which are not cleared! will be overwritten by data from
the program being loaded.

Where the controller is programmed remotely viag one of
the serial ports, the configuration data must be the same
for this port as the values already in store.

Note..When the data being loaded includes messages,
the messages area made write-accessible by the CLEAR
STORE command becomes write-protected again, exceot
via the message editor, after re-compilation.

Note...On EPROM gystems the clear store commeand is
used to erase the flash EPROMS. Therefore the EPROM
board must be in program mode for this command to
operate,

The erasing of the flash EPROMS is by its nature a slow
process and can take a number of seconds to complete.
As a result the programming tool may timeout, The clear
store will still operate and the link will recover when the
clear store has completed. When downloading o program
to an EPROM system the user may prefer to clear store
before attempting te download instead of clearng store
as part of the download.
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8. MAINTENANCE AND FAULT FINDING

8.10 Intermittent Tripping Problems

GEMB0 Equipment is normally reliable :n operation
provided that it is installed in accordance with guidance
in this manual (Section B

[{ the equipment does trip out, note the cause where
possible and consequent remedial action. f repeated
tripping occurs keep a log of all trips detailing the fault
code, and the circumstances under which tripping
occurred.

Poassible causes of equipment tripping are:

{1} Electnical Noise or Electromagnetic

interference

GEMB0 equipment has been tested against
neise immunity from RFI and EMC. However,
high levels of BFI noise in close proximity to
GEME0 equipment, especially the controller
subrack, can trip out the system. Hand-held
radio transceivers should net be used within
200mm ot the controller.  Segregation
requirements and signal ground
arrangements are detailed in Section 6.

2y  ConnectorTermination Problems

All connections should be checked. Suspect
connections. e.g. mechanically damaged or
corroded, should be re-terminated.

(3t Overheating

The installation should conform to the
environmental conditions detailed in Section
1. The Basic VO should be installed as per
Section 3.

8.11 Repairs to GEM80 Equipment

GEMB0 equipment 1s repaired by replacement of faulty
modules and units, GEMB0D modules are not considered
to he user repairable and any attempt fo coarry out
repairs to modules will invalidate all warranties and
guaraniees.

8.11.1 Fault Finding Back-up and Module Repair
Service

To assist the user in the diagnosis and rectification of
faults to GEMBQ equipment, the following services are
available from CEGELEC Industnal Controls,

{1 Customer Support - available to any GEMB0 User.

(2) GEMSQUAD - o rapid 'service contract' scheme for
complete GEMS0 systems.

o)) Service Exchange - o rapid repair scheme
available for certain individual items of GEMS0Q
equipment.

{4} Normal Repair Service - available for repar of
GEMB0 equipment.

Any teulty modules should be returned for repair to:

GEMB0 Spares and Repuirs Dept.
CEGELEC Industrial Controls Ltd.,
West Avenue,

Kidsgrove,

Stoke on Trent,

ST7 ITW

Engiand

Tel: (0782) 783511
Fax: (Group 3) 0782 776329
Telex: 36233/4 CICKID G

Faulty modules or units for repair, should be returned in
packing which includes anti-static bogs next to the
electronic circuitry. Where possible the onginal packing
should be used.

CAUTION...

IF A COMPLETE SUBRACK IS TO BE SHIPPED, ANY
POWER MODULE SHOULD BE REMOVED FROM THE
SUBRACK AND PACKED SEPARATELY. CEGELEC
INDUSTRIAL CONTROLS CANNOQT ACCEPT
RESPONSIBILITY FOR ANY MECHANICAL DAMAGE TO
THE SUBRACK I[F (T IS SHIPPED WITH POWER
MODULES FITTED.

CEGELEC Industrial Controls cannot accept
responsibility for GEMB0 equipment which has been ior l.Cut_stomerl Suppolrlt‘ on any aspect of GEMS0
repaired, other than by CEGELEC Industrial Coantrols. pplcdlions. please cai.
GEMB0 Customer Support
Tel: {0782} 783511 Ext. 2651
Fax: iGroup 3) 0782 776329
Telex: 36293/4 CICKID G
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9. SPARES AND RE-ORDER CODES

9.1 GEM80/131 Controller

Ordering
Codes {3) Spares
2.5k instructions (RAM) 8870-4870 Power Supply module 9032-4002
110 to 220V a.c. power input with
5 additional power
8.2 Memory Expansmn Boards input for 48V d.c. (non isolated, negative
Sk instructions (RAM) 9291-4002  eonth)
10k instructions (RAM) 8291-4003
20k instructions (RAM) 9291.4004  Trocessor §231-4002
Sk i i RAM 9291-4002
2.5k instructions (FLASH EPROM) gglapzl S nSTtions AR 5291400
5k instructions {FLASH EPROM} 92914022 o L ctions (RAM) 3291.4004
10k instructions {(FLASH EPROM} 9291-4023 :
20k instructions (FLASH EPROM) 9291-4024 2 5k instructions (FLASH EPROMI 9291-4021
5k instructions {FLASH EPROM) §9231-4022
(1) O Modul 10k instructions (FLASH EPROM) 9231-4023
ocnies 20k instructions (FLASH EPROM) 9291-4024
Details of Basic VO modules in the Fuse for a.c. power input on 3032-4001 82030/146
aumber range 8lxx are given on separate owor module
data sheets and are therefore omitted power 1 o . st
, (34, time delay high breaking capac:ity)
from this manual.
. Fuse internal to 3032 power module 82030/110
{2) Optional Extras (7K. quick blow)
Serlql Link Termination Unit providing 89240000 Pomale ac. Connector for 9032 80720/131
terminals for one 20mA port
.C. 1-4247
RS485 Termingtion Panel gs87.40p3 o lnput Lead 883
. 477 AH 78802350
RS232 Termination Panel g00s-4001  Dottery. CR 2477 950m /
Ribbor Cable to connect up to 2-off Serial 8891-4077 Table 8.1 - Ordering Codes for Standard Ready
Link Termination units to the Controller Assembled Cables
subrack
Fibre Optic Interface Unit {converts 20mA 8927-0000 Pitch Pitch between | Number of Ordering
senal link from an 8924-0000 unit to Fibre between Connectors 2, 3 Sockets Codes
Optic) Connectors & 4 (metres)
1 &2
Ribbon Cable for connecting the 8927 Port 8891-4079 {metres)
l to an 8924
1.25 1 4 £890-4611
Ribben Cable for connecting the 8927 Port 8891-4083 ooy
2 10 an 8924 9 i i 8890-4612
Wiring Tray 8890-4705 3 i 4 8890-4513
Rear Cover 8491-4247
Mounting Chanrel{for termination unitg} 8959.0000
B.C. [aput Lead 8891-4072
Blanking Panel - Single 8122-4001
Blanking Parel - Double 8122-4002
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9. SPARES AND RE-ORDER CODES

9.3 Replacement Battery Suppliers

AUSTRIA, YUGOSLAVIA AND COMECON

ELBATEX GmbH
Eitnergusse 6

A-1232 WIEN

Tel 0222 86 32 11 - Fax 0222 86 32 11 20G

BELGIUM

MICRCTRON S.A.

Generaal Dewittelaan 7
B-2800 MECHELEN

Tel 015 21 22 23 Fax 015 21 00 69

CANADA

DESKIN SALES CORP.
155 Clayien Drive

MARKHAM:Ontario L3R 5T9

Tel 416 475-1412¢ Fox 416 474 3105

DENMARK

DANELEC ELECTRONICS APS
358, Gladsaxevej

DK-2860 SOBORG

Tel 01 69 05 11 / Fax 01 83 05 04

FINLAND

TAHINIK OY
Kutomotie 2. PL 117

SP-00381 HELSINKI

Tel 0 565 3232 / Fax 0 565 3571

FRANCE

COMEPA S A.
34, rue Jacguart

F-33697 PANTIN CEDEX

Tel 1 43 44 87 39 . Fax | 48 44 10 11

GREAT BRITAIN

DOWTY BATTERIES
18, Nutfield Way

GB- ABINGDON, OXON 0X14 ITG

Tel 0235 20502 ¢ Fax 0235 35766

ISRAEL

AMBI TECH Electronics Engineering Ltd
Clal House, 5 Droianov Street

TEL AVIV 631453/ ISRAEL
Mailing Address: P.O. Box 5172
HOLON 58151/1srael

Tel 3 503 44 77 " Fax 3 84 42 27

ITALY

POLUITEL Lialia srl
Vig L. Mancini 1

1-20128 MILANO

Tel 02 55 16 417 ; Fax 02 55 18 0212

KOREA

CENTRA CORPORATION

4th FL. Backin Bldg.

517-11, Dogok-Dong. Seocho-ku
SEQUL, KOREA

Tel 02 576-7680 ; Fax 02 576-2339

NETHERLANDS
LANDIS & GYR B.V.
Kampenringweg 45
Postbus 444

NL - 2803 PE GOUDA

Tel 01820 65432 / Fax 01820 32437

NORWAY

HEFRO ELEKTRONIKK A.S.
Hoavard Martingensv, 18
P.Q. Box 6 Haugenstua

N-0315 OSLO 9

Tel 02 10 73 00 / Fax 02 10 65 46

PORTUGAL

COMPONENTA Lda
Bua Luis de Camoes, 128

P-1300 LISBOA

Tel 1 632563 / Fax 1 637655

SPAIN

AMITRON PASIVOS 5.4,
Avd. de Valladolid 47 A

E-28008 MADRID

Tel 91 241 54 02 / Fax 91 248 79 58
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SWEDEN

ACAL AURIEMA AB
Johannesfredavagan 94

5-16131 BROMMA

Tel 08 252750 - Fax 08 806338

SWITZERLAND

FENNER ELEKTRONIK AG
Gewerbestrasse 10

CH-4450 SISSACH

Tel 061 98 00 00 / Fax 061 98 56 08

RENATA A.G.
CH 4452 ITINGEN

Tel 4161 982925 / Fax 986483

TAIWAN

GENCO INTERNATIONAL INC
&F. 689 Ming Sheng East Road

TAIPEIL, TAITWAN

Tel 02 7131621 ! Fax 02 7122149

UsA

RENATA U.S.
2263-C Valding Street

DALLAS, TEXAS 75207 USA

Tel 214 830-2563 / Fax 214 630-2568

GERMANY

BIT ELECTRONIC AG
Dingoliinger Strasse b

[D-8000 MUENCHEN 80

Tel 089 418007-0 / Fax 083 41800720
HERBERT C. JAUCH

In der Muslen 38

D-7730 VILLINGEN- SCHWENNINGEN

Tel 07720 3307-0 ¢ Fax 07720 380722
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APPENDIX A - RIBBON CABLE CONNECTIONS FOR GEMS0

Al Ribbon Cable Sizes

The nbbon cables detailed at Table Al are used on
GEM80 equipment:-

Table A.l Ribbon Cables used on GEM8B0 Equipment

5 l
%chble Used For No. of | Supplier | Suppliers Ref.
.I WCXYS -
{ — R
‘1) Verification Basic LO
Highway
2) Serial Communications 26 Specua 455.240.26
Highway
1} Ext 15V Power Supply (for
Basic O}
2} Power for Lamp Driver 20 Spectra 455.240.20

* Denctes CEGELEC Recommended Supplier
Note...Following problems with the termination of ribbeon
cables, we have been advised by the cable

manufacturers that:

"ALL RIBBON CABLES ON REELS MUST BE STORED ON
END"

Flat storage of these reels leads to compression of the

conductor pitching which results in incorrect termination
on the connectors.

A2 Ribbon Cable Connectors

The connectors used are detailed in Sections 3 and 4.

A3 Ribbon Cable Accessories

An accessory kit is available compnsing

One - polarizing pin
One - label

Crdenng Code 88380-4004

B4 Special Tools/Equipment Required for
Ribbon Cable/Connector Assembly

The tools will be to assemble

connectors onto rbbon cables:-

following required

T & B/Ansley 778-2100 Tool Frame

T & BiAnsley 779-2150 Die for use with Tool Frame
{suitable for ail GEMB0 ribbon
cables)

T & BiAasley 773-5030 Cable Cutter

These tools gre available from:-
Thomas & Betts Limited
Sedgwick Road

Luton, LU4 8DT
Bediordshire

Telephone: Luton (0582) 597271

Telex: 826051 TOMBET G

A5 BRibbon Cable Installation

Ribbon cables used on GEMS0 equipment are normally
made up for the customer by CEGELEC Industnal
Controls Limited.

For the customer wishing to install his own ribbon cables
the procedure detailed baelow should be followed:-

{1} Mechanical Peolarization

A polarizing pin may be inserted into the socket if
required. This pushes into the connector from the socket
side.

Note...This operation must be cone BEFORE the
connector is fitted to the nbbon cable.

T478 lssue 3
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APPENDIX A - RIBBON CABLE CONNECTIONS FOR GEMS0

{2)

Termination Using Cable End Connectors

Cut the risbon cable to length ensunng that edge
of cable 15 flush with alignment guide on cable
cutter as shown at Figure Al

{b}

{c}

d)

Cable Cutter
Alignment Guide

Figure Al Ribbon Cable Cutting

Twisted pair ribbon cables must always be cut in
the center of a flat section.

Fit cover half way onte insulation hase plate
ensuring that metal locking clips enter slots in
cover {see Figure AZ),

lnsert cable between cover and base plate WITH
END OF CABLE FLUSH WITH EDGE OF BASE
PLATE.

Notes... (1} Ensure that coloured edge of cable {or brown

wire for twisted pair cable) is adjacent to
identification mark (pin 1} detailed in Figure
AZ.

{2) Alsoc ensure that cable is inserted from the
'wrong side' since it will be doubled back
when strain relief is fitted {see Figure A3).

—r

s L

Colored Edge of Cable {or brown wire for twisted
pair cable).

Cable

[dentification mark

Base plate

Cover

Figure A2 Cable End Connectors Fitting of Cable

{e}

and Cover

Using T & B/Ansley hand tool fitted with die, press
cover down, ensuring that cable does net move, so
that contacts on the base plate penetrate cable
insulation (see Figure A3l Ensure that cover is
pressed fully home as detailed at Figure A4,

Figure A3 Use of Hand Tool
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g}

Cover
Base Plate

Figure A4 Clamped Cable

Complete nbbon cable labei for Basic IO
assembly as detmied m Installation section of this
manucal.

Push strain celief down until clips lock into cover
indicated by a small 'click’ {Figure AB shows the
completed end termination).

Strain Relief
Cable Folded Back

Figure A5 Fitting of Label and Strain Belief

Figure AS Completed End Connection

When fitting the same cable at both ends, ensure that
the cable is inserted from opposite sides of the
connectors. The completed ribben should be as
illustrated in Figure A7

Figure A7 Completed Ribbon Cable
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{3

Terminating Middle Connectors

Notes... (1} This type of connector cannot be assembled

LOa R i

unless one free end of cable iz available.
Always ensure that amount of cable is
sufficient to complete length of run.

{2) When using !wisted pair cable, termination -

can only be made ian the center of flat
sections.

{a} Pass free end of cable through slot in top
of strain reiief (i.e. side withour clip).

(bl Thread enough cable through slot to
allow connector to reach header,

e} Mount cover to basepiate as described
at (24e) to fel.

{d} Pass free end of cabie beack through
strain relief as at Figure A8 and remove
slack belore pushing strain relief fully
home as at (Z2)g).

Cable

Strain Reliet
Cover

Base Plate
Identificatior Mark

Figure A8 Cable Middle Conrnectors - Fitting of

Strain Relief

{4}  Right Angled Bends in Cable

1. Where nbbon cable has to be run flat with o right
angled bend the cable can be folded in one of two
ways, either a single fold as at Figure A9 or, if this
wouid cause the wrong edge to come out on top,
the cable should first be doubled bhack as at
Figure AlC.

T

. -

SRR
= :\\\'\'{'\b}"\

Figure AlQ Right Angled Bend - Double Folid

{8)  Fitting Ribbon Cable Label

The label is wrapped arcund the ribbon cable as shown
in Figure All. Refer to Section 13.8.3 for label marking.

Ilabel

Figure All Label Fitting
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APPENDIX B - FIBRE OPTIC CABLE CONNECTIONS FOR FIBRE OPTIC

TRANSCEIVER UNITS

Bl Introduction

This appendix descnbes the method tor terminating fibre
optic cables,

CAUTICN

The fibre optic core is soft and fragile: handle
with care and do not bend fibre sharpiy.

B2 Fibre Optic Cables

The fihre optic coables detailed in Table Bl are
recommended for use on GEMB0 equipmeni:-

These cables are aveniable in the UK. from:-

Pilkington Communications Systems Lid.
Kinmel Park,

Bodelwyddan,

Rhyl,

Clwyd

LL1B 5TY.

Table B.l - Recommended Fibre Optic Cables

Type Make/Part No.

Without armoured
cladding {core dia.
200 m)

Pilkington LS/ QSF 2004

With armoured cladding| Pilkington MLS/QSF
{core dia. 200um)

B3 Special Tools/Equipment Required for
Fibre Optic Cable Termination

The tools detailed in Tabie B2 should be used o
terminate fibre optic cables:-

Table B.2Z - Tools for Fibre optic cable termination

Tool Make/Part No.

The Radiall tools are available from:

Aadiall Microwave Components
[nvincicle Boad

Famborough

Hants

and are also available trom:

Optronics Ltd
Cambndge Science Park
Milton Road

Cambridge

CB4 4BH

B4 Cable Terminations and Couplers
Required for Fibre Optic Termination

The terminations and couplers detailed in Table B.3 are
required for terminating fibre optic cables. They are
available from the suppliers mentioned in paragraph B3.

Table B.3 - Terminaters/Couplers for Fibre optic
cables

Egquipment MaokePart No.

Terminator (for cable with | Radiall type F705.017.040
or without armored
cladding!

Panel mounted Cable
Couplar

Radiall type F705.700.000

Straight cable coupler
{for joining two terminated
cables)

Radiall type F705.720.000

Terminatien kit - Radiall type F780.010.000
COMDILSes i
hibre cutting tool,
crimping tool,
posilicner and strinping
tools

Radiall type R282 240 with jows
R282.242

Crimping tool

Radiail 1ype R2B2.32E

Spanner torgque wrenci

Cornventional wire stripping tools are suitable for cutting
back the outer sheath of fibre optic cable although great
care must be taken not to damage the fibre optic core. &
suitable ‘ool is available in the UK. from Optronics Lid.,
as 'ldeal Stripmaster'.

B5 TFibre Optic Cable Installation - Non
Armored Cable Radiall Type

al Cut the fibre optic cabie to the required length,
+80mum for each connection made te the cable,

k) Strip back the outer sheath 60mim with the wire
stnppers.
CAUTION

Avoid damaging the fibre optic inside the
outer sheath.

{ch Push the metal collar over the outer sheath - see
Figure B.1.
id) Locate the fibre optic cable carefully onte the

cable ferrule assembply, ensuring that the outer
sheath is pushed over the knurled pant of the
ferrule, and butts up against the ferrule body - see
Figure B.1.
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TRANSCEIVER UNITS

1. Fibre optic cable - cuter sheath
2. Cable lerruie.
3. Fibre ophc.

Figure B.l - Cable Ferrule - assembly onto fibre
aptic cable

(e} Push the metai coilar up to the body of the cable
ferrule.

{fr Using the Radiail Crimping tool. type R282.240
fwith jaws type R282.242} crimp the metal coilar
onto the outer sheath of the cabie. Compress the
handles of the tool together uatil the ratche:
reieases - see Figure B2,

Head of crimping tool
Jaws of tool

Fibre optic cable
Metal collar

Crimped collar

L

Figure B.2. - Crimping of metal collar onto Fibre
optic cable

gl Cut some hedatshrink sleeving™ to fit over the
cnmped joint and cable outer sheath.

{h) Shrink onto the heatshrink sleeving with a 250W
hot-air pistol - see Figure B.3.

CAUTION

Do not overheat the heatshrink sleeving or the
{(PV¥C) outer sheath of the fibre optic cable.

1 2
] +
—— {
e 25m ‘
i I
1. Heatsnrink sleeve shrunk over cnmped metal

collar and outer sheath of fibre-optic cable.
2. Cable ferrule.

Figure B.2 - Heatshrink sleeving applied over
crimped metal collar

i) Using the Danieis crimping tool with the positioner
F780.002.000, from the Radiall termination kit,
carefuliy cnmp the cable ferrule onte the fibre
optic - see Figures B.4 and B.S.

Note...Ensure that wheel A is set to the correct setting lor
the particular digmeter of fibre optic used, as
indicated by the positioner label - see Figure B.4.

Head of tool
Positioner
Handles of toois
Wheel A

d

Figure B.4 - Daniels crimping tool and positioner

" Recommended make and types of heatshrink sleeving
are as follows:-

Hellerman LVA3S, 8.5mm internal bore
or
Ness NTRV35, 9.5mm internal bore
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TRANSCEIVER UNITS

L. Head of tool

2. Fibre ophe

3 Jaws of tool

4. Fibre optic cable fermule assembly

Figure B.5 - Daniels crimping tool

{j Remove the crimped ferrule assembly from the
tool.

fle) Caretully strip the protective sheath from the fibre
optic using the correct stripping tool shown in
Figure B.6 {supplied with Radiall termination kit
Strip back the protective sheath ir 20mm lengths
to prevent 'bunching' of the sheath,

3
4

1. Cable ferrule assembly

2. Stnipping ool

3. Fibre Optic

4. Protective sheath

Figure B.§ - Stripping protective sheath from Fibre
optic

i} Screw on the optical barrel over the ferrule - see
Figure B.7.

1. Ferrule assembly
Oplical barrel

Figure B.7 - Mounting optical barrel

{m} Mount the assembly inte the cutting tool supplied
with the Radiall termination kit - see Figure BS.

CAUTION

To prevent damage to the diamond cutter.
never operate the culting tool (button A}
without an optical ferrule assembly fitted in
the holder.

button A

i G
i
o

4 T
3 button B

Clamp retaining ciip
lamp
Cutting point
Ferrule/barrel assembly holder
Ferrule/barrel ussembly

[ - e B

Figure B.8 - Fibre Optic cutting tool

{nl  Clamp the fibre optic into the V groove on the
cutting tool.

o} Push kneob A smoothly and without excess force to
cut the fibre optic.

{p}  Push knob B to pull away the cut fibre - see Figure
B3

T478 Issue 3

GEM 80/131 SERIES TECHNICAL MANUAL 135



APPENDIX B - FIBRE OPTIC CABLE CONNECTIONS FOR FIBRE OPTIC
TRANSCEIVER UNITS

button A
1 2 3
1. Ferrule assembly
. [nterface assembly
3. Optical barrel

Figure B.11 - Completed termination for Fibre optic
cable

B6 Fibre Cable Installation - Armored

I, Cut fibre Cable

2, Ferrulebarrel assembly
lat Cut the fibre optic to the required length pius
Figure B.9 - Fibre Optic cutting tool 80mm for each connection made to the cable.

{g)  Remove assembly from the ferrule/barrel assembly bl Caretully strip back the outer sheath 60mm with a

holder. sharp knife - see Figure B.12.

{r} Unscrew the optical barrel a 142 tum and fit the CAUTICN

circlip as shown in Figure B.10.
Avoid damaging the aluminium sheath under

{s) Screw down the optical barrel onto the ciclip - the outer sheath.

Figure B.10.
() Carefully strip back the inner sheath with wire

strippers as shown in Figure B.12 and trim back
the cluminium sheath as required.

CAUTION

Avold damaging the fibre optic inside the
inner sheath.

1. Ferrule assembiy
. Optical barrel
3. Circlip

Figure B.10 - Optical barrel and circlip assembly

{t) Finelly mount the ferrule/barrel assembly into the
interface assembly and tighten using the tergue
wrench, Radial type R.282.320, to B0 to 120N.cm
torque. See Figure B.11 for completed termination.

Fibre Optic

Inner sheath
Aluminium sheath
Cuter sheath

e Ll D e

Figure B.12 - Stripping Armored Fibre Optic Cable
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TRANSCEIVER UNITS

)

W Cad [ =

Push the metal coilar over the aluminium sheath
untiy it butts up agdicst the outer sheath.

Locate the iibre optic cable carefully onto the
cabie ferrile assembly, ensuring that the irner
sheath is pushed over the knuried part of the
ferrule, and butts vp against the ferrule bady - see
Figure B.13.

Cuter sheath of cable
Metal collor

Ferrule assembly
Fibre Optic

Figure B.13 - Cable ferrule - assembly onto Fibre

di]

cable

Follow the procedure described in paragraphs (f)
o (1) in section BS (non armared canlel.
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ALSTOM Power Conversion

France
2, rue Ampére
F1345 Mossy Cedex
Soles Tel: +33{0)82502 1102
Support Tel {internationalj:
+33 (0} 3 84 5533 33
Support Tel. {National):
08250211072

Germany
Culemevyerstralie 1
D-12277 Berlin
Sales Tel: +49 [0) 30749627 27
Suppert Tel {International):

+4% (0} 69 66 99 831
Support Tel (Notional):

0180323 45 77

UK

Boughton Road, Rughby

Waorwickshire, Cv21 18U

Sales Tel: +44 [0) 1788 553625
Support Tel: +44 (0) 1788 547490

USA

410 Epsilen Drive

Pittsburgh, PA 15238

Soles Tel: +1 412 967 0765
Support Tel: +1 800 800 5290
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