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XCI. en4ea"our. to en.uR that the 
inforaation in tbi. docu .. nt is correct, 
but doe. not accept 11.b11i ty for any 
error 01' ~1 •• 10n. 

Any procedure. de.cribed 1n tbis 
docu-.nt for oper.tinG ICL equi~nt 
shou14 be re.d .n4 undec.tood by the 
operatoc befoR the equi~nt ia " .. 4. 
'to elUlUre that ICL equiPlient function. 
without ri.k to .afety and health, llUeft 
pcooadure. abou14 be at&'1ctly ob .. ne4 
by the operatoc. 

!tw 4e .. los-ent of ICL product. and 
.. "ic .. i8 continuoua and pubUahed 
infocaation aay not be up to date. Any 
pa~ic"lu i.llUe of a pcoduct aay 
contain part only of the facilitie. 
4eecribed in tbi. docu-.nt 01' .. y 
contain facilities not deacribed h.re. 
n i. illPOl'tant to check the current 
~1t1on witb ICL. 

Specification. .nd at.t ... nt. a. to 
pecfor.ance in tbia doc:u-.nt u. leL 
.. tiaat.a intend.d for g.n.ral 
guidelin... They .. y r.quire adju.~nt 
in puticulu circueat.nc.. and ar. 
thec.for. not focaal off.r. 01' 
uncSectakinG •• 

State .. nts in thi. docueent ac. not pact 
of a.contract 01' pro;r .. product licence 
.... in .0 far .. they are incorporated 
!!Ito a contract 01' licence by .apr ... 
r.ference. l.aue of thi. docua.nt doe. 
not entitle the recipient acc ••• to, 01' 
u .. of, the product. d •• cribed, and auch 
acc... 01' U.. ..y be .ubj.ct to •• parat. 
contract. 01' licenc.a. 
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reproduced 01' trana.itts4 in any fora 01' . 
by any .. ana including pbotocopyinV, 
recocdinG 01' ator.v. in data retri.".l 
equi~nt,without the priol' writt.n 
parai •• ion of the copyright hold.r. 

Application fol' perai •• ion to r.produce 
01' trana.it lnforaatlon froa the 
publication •• hould be .ddr •••• d to. The 
Ingi~.rinv Public.tion. ".nav.r, teL 
Publication. Centr., Lov.lac. Road • 
• alClNILL. 'erk. RG12 45.. UK. 

Radar. 9i... on this pulic.tion .re 
.. lco.. .nd .hould be a.nt to Th. 
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Introduction 

Distribut.d by OK Software and 
Lit.ratur. Supply S.ctor, Int.rnational 
Co~ut.rs Li.ited 
R.gist.red Office. ICL aoua., Putn.y, 
London SWlS lSW 
Print.d by tCL Printing S.rvicee 
Ingin •• ring Training C.ntr. 
tckni.ld way West 
L.tchworth, S.rts SG6 4AS 

This doc~nt is int.nded as an action 
guid. to b.lp you to .. intain the sy.te. 
de.cribed within, and to refresh your 
und.ratandinv of the equi~nt. 

The .. in ai. i. to pree.nt infor..tion 
that will help to .01v. preble .. 
identified by a ua.r. The info~tion 
.hould help you to. 

• Decid. the .aat 1ike1y-n •• ded .pare. 
to take when you visit tbe u .. r' •• it • 

• Solve the preble. quickly when you 
arrive on ai te 

POI' proble. that y.ou cannot re.olv. 
directly, th.re are functional drewin;. 
and r.f.r.nc. infor-ation that .. y 
... ist you into findinv the aolution. 

rou .. y also find helpful the ov.rvi.w 
technical d .. cription, it .hould r •• ind 
you of the way the diff.r.nt .ub.y.te .. 
work. and how they int.rconnect. 

This guid. is on. of a •• ri •• of ~ular 
.n;in •• t-in; .. nice guid •• that w111 
cOftr the whole ranv. of tCL .y.t .... · 

The guid .. are divid.d into .odu1 •• , the 
.y.te •• odul. (A) and •• odul. for .ach 
periph.ra1 (8, C and .0 on). Th. ~ul.s 
are published und.r different TP 
r.f.r.nc. n.aber.. and can be .... Bled 
into bind.r. to .. t. the •• rvice guid. 
for a ca.plete .y.t ••• 

lech ~ul. (.y.t •• or p.riph.ra1) i. 
u.ally divided into .i9ht .. ctiona, .. 
• hown on the next pag., .ach •• ction 
begins with a list of .ub •• ction. and 
sub-sub .. ction •• 

Rlf;)143 
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Divider. give r.pid acce •• to .ectiona, and 
nuabers at the top edge of each page enable fast 
location of .ub.ections. 

I .... z· 

The functional index i. a h.ndy ref.rence guide to 
quickly det.rsine the loc.tion of the infors.tion 
you require. 

ftObl" 1IDIll~1. 

To tackle a proble. you will gener.lly start with 
the sysptos cat.gories in Section 1, and th.n u .. 
Section 2 to isol.te tne probles. However, you aa 
the .noin •• r on site, are best able to .. lect the 
.. ction which can h.lp you. 

S.ction 3, can ao .. ti .... uggest a solution to • 
probl •• by id.ntifying the hardware it .... 
0.."1 .. 

Section 4, Oiv.s aore inforaation on the hardw.r. 
ite .. identified in S.ction 3 and is .upport.d by 
an overview of the .quip •• nt. 

Section 5, will help you to oper.te the .y.te., 
and to u .. it. te.t faciliti •• ~ 

S.ction 6, c.n h.lp withproble. iaolation .nd 
repair by providing you with the d.tail of a 
connection or ••••• bly. 

S.ction 7, the replace.ent •• nd enhance.ent. 
infor.ation, will help you to change a f.iling 
itea, and to install the available enhance .. nta. 

Section 8, i. for you to file your peraonal note., 
inforsation ahe.ta, pUblic.tion notic •• and so on. 

Copi •• of any fault logoino sh.ets you writ. can 
alao be filed h.r •• 

1v 

Introduction 
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Introduction 

Logging failure. 

It is important to log details of 
failures, and solutions found. 

If the ansver to a fault 1s still being 
sought, it is important for you to note 
the syaptons and the actions you have 
taken to try to solve the proble.. The 
notes will help if specialiat aasiatance 
1a eventually needed. 

If you have not .. naged to aolve the 
proble. on your first visit, then any 
notea you .. ke of the syaptona you found 
or were told about by the user, and the 
action you took, .ay be very uaeful 
later, either to you or to a apecialist 
called in to help. 

A good way to log theae failure reports 
1a to write the. up on J-part stationary 
(auch a. ICL self carbon internal A4 
.e.os). One part you can file in Section 
8 in this guide, one part you can leave 
on aite with the ayate., and one part 
perhaps you could aend to u. (aee 
below). 

U_ful aite coatAICU 

Nue Where located 

Later iaaue. of this guide, and guide. 
aub .. quently produced for other 
equipment, will be of more use to other 
aervice engineers only if engineera 
u.ing the guidea write to uae telling us 
of: 

• Errors or aabiguities 

• Other fault ayapto .. and aolutiona 

• Sugge.ted improve .. nts 

The addre •• to write to is, 

Engin .. ring Publicationa Manager, 
ICL Publication. Centre, 
Lovelace Road, BRACXNELL, 
Berks. RG12 4SN, UK. 

The ICL internal address is: 

IPC, BRA 01. 

RI0143 
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Tbis index give. you fa.t acce.s to na .. d 
eubjecta within tWa .anual. 

It coaple .. nt. the introduction and 
contenta pag.. for each .ubj.ct. 

ley word. for the .ubjecta are listed in 
alphabetical order, with the •• ction 
nuaber. that .. ntion the .ubj.ct 
along.ide. 

Only the tar.. u.ed in the text have 
.ection ref.rence nuabere. Other n .... by 
wbich the .ubject .. y be known are li.ted 
and tbe u .. d term then given in italic •• 
You .bould look up the u.ed ter. in ita 
alphabetical po.ition, for tha •• ction 
nuaber. 

A and 8 .ultiplexer. 

AC dietribution .ee power 

ALIJ 

appreciation - eyete. units 4.1.1, 4.1.2 

aritbaetic logic unit e.e ALIJ 

• 
bit pad .. e tabl.t 

board 

-CPU 4.6 

-DDS 7.4.2 

-£10 4.9 

-link 4.10 

4.7 

-aother 4.5, 6.2.2 

-010 4.8 

boot 

-character -file .. e syste. load 

-floppy -switch .. e .y.te. load 

bulkhead interface .ee connector. 

RIOl43 



c 

cable 

-display unit 6.2.9, 6.5.1 

-fixed disc stripline 6.3.3 

-floppy disc stripline 6.4.2 

-keyboard 6.6.1 

-MODEM 6.13.1 

-PERO to PERO RS232 6.13.2 

-tablet high resolution 6.7.1 

-3185 printer interface 6.8.4 

-6202/03 printer interface 6.10.2 

-6203 printer interface 

CAUTIONS 

CC1TT V24 

central processing unit 

-board 

-PROMS 

-RAM 

-test 

channel eOfitrol 

co_unications 

-ICLC03 

-OS LAN 

-RS232 

-2780/3780 

confidence testa 

connectors 

-bulkhead interface 

-DDS 

-diaplay_ uni t 

-GPIB 

-llotherboard 

-oSLAN A 

-RS232 A 

-RS232 B 

connectors 

-video interface 

control store 

1-2 

6.11.1 

aee co_unuicationa 

se. board 

6.1.5 

4.5, 4.6 

see test software 

4.17 

aee teat software 

I<. ., Q 
", ••• v 
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connector. (continued) 

con_te.t s.e t.st 8oft.are 

CPU 

Cft 

se. c.ntral processing unit 

see display 

D 

... peweC' 

... boaC'd 

2.3 

DC diatribuUon 

diagnostic display board 

diagnostic display POS 

diagnostic diaplay PBX 2.' 
'.21 

... fix.d OC' floppy 

directory 

diac drive 

-cabl.s ... cabl.s 

-hard/Micropolia/Wincbast.r ... fixed 

... floppy -flex1/SbugaC't 

display un1 u 

-cabl.. and connactoC's 

-control and data 

-IIIB Itria and Moni t.n 

'.13 
... cabl. 

-land.cape and portrait 

'.7.1 

'.13.1 
'.13.1 
3.1.' 

... replac •• nts 

-type. 

-replac •• nts 

DIIA controlsC' 

docu •• ntation 

• 
edUoC' 

BI0 board 

eC'ror cod.. (POS) 

.stabUsbaent 

.xpression stack/B stack 

.xunslon biu 

•• utiUty 

... board 

2.5 

... syst.. load 

4.6.1 

4.6.1 

p 

fan 

fault. 

f.atures 

fi.ld repair 

fil .. tore (POS) 

fixed disc dC'iv •• 

s.. replac ••• nt 

... pC'obl •• 

s.. pC'Oduct 1d.nti.s 

... replace.nt 

4.21 

4.11 



~5.25 incb 

~--config~ration 

-8 incb 

---configuration 

-controller 

-inurfa_ 

-npl ••• nt 

-.tdpl1n .. 

floating point unit 

floppy duc driv.· 

-control board like 

-interface 

-nplace.nt 

function drawing. 

floppy utility 

C 

CPI8 

... controll.r 

graphic. tabl.t 

• 
hardware un! ttl 

.. cbe .. tic 

I 

Icx.c-03 

(n.truction 1 ... 1. 

in.tallation 

int."face. 

-fixed di.c 

-floppy due 

... 18. UI8JU8) 

-keyboard 

-RS232, SIO 

. -tabl.t 

int .... napta 

.10 board 

10 data bu. 

10 t •• ta 

4.11.1 

6.3.2 

4.11.2 

6.3.1 

4.t.l 

4.t.l 

... npl __ .nt 

..e cable. 

4.t.l 

4.12 

6.4.1 

4.t.l 

... nplaee.nt 

3 

... utility 

... interface 

4.9.1 

.. e tAblet 

4.17.1 

4.2~1 

6.1.4 

4.5 

4.9.1 

4.9.1 

4.9.1 

4.9.1 

4.9.1 

4.9.1 

4.6.1 ... board 110 

4.6.1 

... t .. t 80ftware 

!U0143 



IO Z80 

I: 

key PNX 

-belp 

-control character. 

key POlS 

-help 

-control character. 

keyboard 

-nplace_nt 

L 

la.er printer control 

link board 

109ging in PNX 

logging in POlS 

109ging in prebl.. POlS 

loo-back plug (RS232) 

II 

.ain. 

.akeboot 

.e.ory 

-acce •• 

-addn •• 

-board 

-data 

-POlS organi.ation 

-te.t 

.icro 

-code t •• t. 

-in.truction 

-.equencer 

-.tate regi.ter 

. !HcropoUs 

MODEM csbles 

eonitor 

aotherboard 

IUOU3 

3.1.5, 4.14 

... nplace_nt 

4.10 

5.2.1 

5.1.1 

2.6 

6.13.1 

se. pow.r 

.ee utility 

4.6.1 

4.7.1 

... board 

4.7.1 

4.20 

••• te.t softvare 

... t •• t aoftvere 

4.6.1 

4.6.1 

4.6.1 

... fixed di.c 

••• cables 

.. e display 

... board 



• 
net.work 

o 

010 board 

... OSLAN 

operat.ing .yst.e. PNX 

-c~nds and utilities 

4.8 

4.19.2, 5.2 

5.2.2 

5.2.1 

4.19.2 

4.23 

4.19.1, 5.1 

5.1.2 

4.18 

4.22 

4.6.1 

-loadi~g, logging in 

-avervi_ 

-syst... load 

operating syst.e. POS 

-ccaaands and utiliti.s 

-o.er.i •• 

-syst.. load 

a. r.gist.rs 

OS LAN 

-cabl. 

-connection 'EIO 

-hardware .y.t. ... 

-int.rfac. controll.r 

4.18 

4.18.2 

4.9.1 

4.18.2 

4.9.1 

4.18.1 

4.18.2 

-prot.ocol 

-transcei •• rs 

p 

partition 

part nwabera 

path 

PCB 

P!RQ T1, T2 

PDO to 

PNX/POS 

pow.r 

-AC 

-DC 

PERO 

-dist.ribut.ion 

-unit. 

link 

printer. optional 

... utility 

7.2.1 

... utility 

... board 

••• product id.ntiti •• 

4.8 

•• e operat.ing .yst. •• 

4.3.1 

4.3.2 

4.3 

4.4 

3.1.7, 4.16 

printer •• witche. and interface. 

-3185 

RI0l4) 



-6202/02 6.9 

-6202/03 6.10 

-6203 6.11 

-Canon las.r/LBP10 6.12 

prebl .... 

-at switch on 1.1 

-.ntry to/pos.ibl. cause. 1 

-failing peripberal 1.5 

-i.olation 2 

-loading 1.2 

-logging in 1.3 

-no~l running 1.4 

-power 2.2 

-quality 1.6 

processor 

-board. ... boards 

3.1.3 

product identiti.s 

-T1/8222 6.1.1 

-T2/8223 6.1.2 

-PIIX/POS .e. operating syst •• 

• 
-array 

-control store 

ra.ter operation (OP) 

replac ... nt 

-diagnostic display 

-diaplay uni t 

-fans 

-fix.d cUac 

-k.yboard 

- .. ins iaolator switcb 

-llothltrboard 

R10143 
Edition 
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7.10 

7.4.3 

7.8 

7.11 
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replacements (continued) • 

-parts 7.2 

-power supply 7.5 

-processor covers 7.3 

-processor PCB 7.7 

-tablet high resolution 7.12.1 

-tablet standard 7.12.2 

RS232 see cOlBIIIUnications 

S 

scavenger see utility 

serial input-output 

Shugart s.e floppy disc 

spares see replacements 

stack 

-ex1;Iression 

-seglftent 

storage of data 

store •• e •• lIory 

-f11e 4.22.1 

-virtual 4.20.1 

streamer tape 

stripline see cable 

stylus 4.15.1 

SYSB see system load (POS) 

systell 

-AC supply 

-appreciation 4.2.1 

-configuration capability 

-hardware units 

see product identities 

system load 

-PNX 

-POS 4.22.1. 5.1.1 

r 

tablet high resolution 

-biasing 4.15.1 

R10143 
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-interconnections 

-interface .. e GPIB interface 

-power supply 

-replac ... nts .. e replace.ents 

-s.itch settings 

tablet standard 

-int.rface 4.15.2 

-land.cape/portr.it 

tabl.t lin! u 

tchnical 8 

te.t (soft.ar./confid.nce) 5.3 

-inst.llation floppy 5.3.6 

-POS transfer to fix.d di.c 5.3.3 

-r.l..... 5.3.2 

t •• t soft.ar. 10 5.4 

-individual t.sts 5.4.4 to 5.4.13 

-lo.ding 5.4.2 

-suit. 5.4.1 

-t.st control 5.4.3 

Tl/T2 

u 

IIni t:a 

llser 

-expected .ctivity 

-control 

IItiliti •• 

-PNX 

-POS 

---editor 

--floppy 

-__.akeboot 

---partition 

--scavenger 

RIOl43 
Bdition 1 

.ee product id.ntitie. 

1 

5.1.3 

5.1.4 

5.1.5 

5.1.7 



v 

VF'l 

video 

-signals 

virtual 

-address -store 

• 
WARNINGS 

ltD 

xy registers 

2780/3780 

3185 

6202 

6203 

8222 

8223 

1-10 

see systell load 

see display 

4.7.1 

see c08llUnications 

see printers 

see printers 

see printers 

.ee sy.te. type. 

•• e .yste. types 

lUOU3 
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Entry to the proble. 

This section help. you to analyse a proble. and 
will help you to identify its cau.e. 

Th. first step is to .atch the proble. with a 
sympto. fro. the groups below. 

The following pag.s give for each sympto.: 

• the lik.ly probl •• caus.s 

• a 8U •• ary of user guide activities 

• the actions to h.lp you find the cau •• 

0.. the syapto. pag.s and Section 2 to help you 
i.olat. the failing unit. 

The functional diagra.. in Section 3 and 4 .. y 
sugg.st furth.r actiona. 

Section Seading 

1.1 
1.1.1 
1.1.2 
1.1.3 
1.1.4 
1.1.5 

1.2 
1.2.1 
1.2.2 
1.2.3 
1.2.4 

1.4 
1.4.1 
1.4.2 
1.4.3 
1.4.4 
1.4.5 
1.4.6 

1.5 
1.5.1 
1.5.2 
1.5.3 
1.5.4 
1.5.5 
1.5.6 

1.' 
1.6.1 
1.6.2 
1.6.3 

110143 
Bdition 1 

At 8III'I'CII C. 
No .. in. ON indication 
No continuous noise fro. fans and disc 
No sound fro. disc driv.s 
No diagnostic display 
Display screen dark 

WbeD 1011d1aa 
Diagnostic display less than 998/254 
No writing on screen 
Wrong syet •• load.d 
No r.spons. fro. k.yboard 

Wben loggiaa iD 
Unable to enter date and tias 
POS n .. e or password r.jected 

DII&'1ng DOr.al. ruDDiaa 
POS I/O Error .... ag. di.played 
POS uncaught exception displayed 
POS store parity error displayed 
POS display brok.n up 
POS unsolicited pop-up •• nu 
POi no response fro. the keyboard 

Failing per1pberal unit 
Pixed disc drive error. 
Ploppy disc driv. errors 
High r.solution graphic. tabl.t not working 
RS232 conn.cted printer 
GPIB connect.d printer 
OSLAN connection 

Quality 
Display screen 
Tablet dead areas 
Printer 

CoateDU 1 
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Entry to the Probl •• 

1.1 _ S1II'l'CII 0. 

NOTEI aefore proceeding, refer to .ection 2 WARNINGS and CAUTIONS. 

1.1.1 No .ain. ON indication 

A check of the .y.pto .. 
i. worth.,hUe 

The acre likely cau ... 
are gi.enl re.e~r. 
there .. y be othere. 

Th ... check. are gi.en 
in the u.er guide. 

Actio .. you abould 
take 

Depend. on the 
information you ha.e 
gathered. It .. y be 
worth.,hile checking out 
le.. likely cau.e. if 
this can be done 
quickly. 

U.eful reference. 

lUOl43 
Edition 1 

The .yst .. i. co.pletely dead at • .,itch ON. 

Nain. cabl. not plugged in correctly 
.all switch •• orr 
ru.. blown 
Local power failure affecting peripheral. powered 
fro. CPU caDinet 
Proce •• or i.olator tripped or failed. 

Check thatl 
Kain. cable i. plugged in correctly 
.all • .,itche. ON 
Kain. switche. ON 
Other equip.ent ln the area is worklng 
Try uaing another .aln. outlet 

Conflr. the proDle. i. a. ..en by the u.er7 the 
re.ult of hl. check • .,ill help your analy.i. 

Check .aln •• upply, fu.e and cable to proce •• or 
cabinet. ror aonltor • .,lth integral p.u .ake 
aillilar check. 

If probleM i. at proce •• or cabinet and persi.t., 
di.connect the disc drl.e., po.,er unlt and fans 

The po.,er di.tribution dlagra.. in .ection 4 .,ill 
help 

S1-1 



1.1 RI~ W 

1.1.2 No continuous noise 
from fans and disc 

A check of the SyllptOllS 
18 tIOrthwhll. 

PoaaJ.bl. c:aua.. 

Th. .ore lik.ly caus.s 
are giv.n. r .... bar, 
there •• y be oth.rs. 

Th.s. ch.cks ar. given 
in the user guide. 

AcUoae J'DU abould • 
Uk. 

Dep.nds on the 
infonaation you have 
gathered. It •• y be 
worthWhile checking out 
les. likely caus.s if 
this c.n be done 
quickly. 

Useful references 

51-2 

Entry to the Problem 

"1' There is no noise When the on-off switch is 
operated. 

Bad contact on connectors 
Pans not plugged in 
Power supply failure 

Check the on-off switch latch.s.2!!. when operated. 

Confina the problem is as .een by the user, the 
result of hi. check will help your analysis 

If the fans run when the on-off .witch is on, the 
proble. i. aost likely the power supply unllt:. 

Check the AC distribution circuit 

AC distribution diagr •• , in .ection 4 

Rl0143 
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Entry to the Problem 

1.1 . 8Wl~ 0. 

1.1.3 No sound from 
disc drives 

A check of the .,.pto •• 
is worthwhile 

~1bl. cau.e. 
The .are likely cau.e. 
are givens re.esber, 
there .ay be others. 

The.e check. are given 
in the user guide. 

Depend. on the 
information you have 
gathered. It ... y be 
worthwhile checking out 
le.. likely cause. if 
this can be -done 
quickly. 

usetul rete renee. 

JUOH3 
Edition 1 

Air is being sucked in at the front ot the 
proce.sor cabinet but the fixed di.c i. not 
.pinning 

Disc not being driven due to: 
No power at the fixed di.c drive 
Drive .otor failure 

Disc locked for transit Tl 

Listen tor and report absence of noraal sound. 
frc:a the procesllOr at power ON. 

Contirm the problem i. a •• een by the u.erJ the 
result ot hi. check. will help your analysi. 

Check power input and .ator on the disc drive. 

T2 check the plus 5 and plus 12 volt supplies at 
the di.c drive 

Fixed disc drive in •• ction 4 
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1.1 8WI'1'C8 a. 

1.1.4 No diagnostic 
display 

A check of the syapto .. 
is worthwhUe 

The ~re likely caua .. 
are givenl remember, 
there .. y be others. 

Theae checks are given 
in the user guide. 

&cUona J'OU abould 
&Ue 

Dependa. on the 
inforaation you have 
gathered. It .. y be 
worthwhile checking out. 
l .. s likely caua.. if 
this can be don. 
quicklY. 

Intry to the Problem 

The fans and disc drive run noraally but nothing 
el .. happens. 

The diagnoatic display ia not lit at all. See also 
aection 1.2.1 for a d1aplay of nougbt. 

Power aupply failure 
rive volta aupply not reacbing the diagnoatic 
d1aplay 
rai1ino diagnostic display. 
'au1ty interconnecting cablea and/or connector. 

Check interconnecting cables pluOged in correctly 
and not da.aged. 

TUrn up brilliance on tbe display and ae. if 
screen is lit. Por monitors with integral pau 
check .aina aupply and supply ON/OPP switches 

Confirm the proble. is as aeen by the uaer, the 
result of his check. will help your analya1. . 

If the display i. not lit this i. moat likely to 
be a power aupply problem 

If the diaplay ia lit the proble. is more likely 
to be th. diagnoatic d1.p1ay board. 

aection 2 

RI0143 
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Bntry to the Procl •• 

1.1 ~ '* 
1.1.5 nisplay scre.n dark 

A check of the .ympto •• 
i. worthwhU. 

The aore lik.ly caus •• 
are giv.n, r •••• oer, 
there .ay oe others. 

Th ••• checks are giv.n 
in the u •• r guid •• 

nep.nd. on the 
inforaation you have 
gathered. It .ay be 
worthwhile checking out 
le.. likely causes if 
this can be done 
quickly. 

U.eful r.f.r.nc.s 

RI0143 
Edition 1 

Th. display .cre.n i. not lit. 

Nois. fro. fans and disc. 
The diagnostic display is lit. (Th. nu.oer is not 
rel.vant) 

Ro pow.r to aonitor 
Brilliance control turn.d down. 
Th. int.rconnecting cacl. is not plugged in 
correctly. 
CAUTION switch the proce.sor off oefor. checking. 

You .ay blow up the .tiaKiry board by 
plugging in the display when the power i. 
on. 

raulty display unit, int.rconnecting cabl. or 
... ory board. 

Check the Crillianc. i. turned up. 

Ch.ck that the int.rconnecting cacles are 
corr.ctly plugged in and not d .. aged. (Befor. 
checking this, .witch orr the proce.sor) 

Por .onitora with integral psu, ch.ck .ains cacle 
is alt. 

Check fu.e in .ain. plug. 

Switch ON proce.sgr and check problem still 
persists 

Confirm the procl •• is as •• en cy the u.er, the 
result of his ch.cks will help your analysiS 

Alway. change the di.play, first, check that 
r.place.ent is of the correct type i.e. with or 
without integral p.u. If this i •• ucce.sful the 
original di.play unit .hould oe re.ov.d for 
repair. If this is not succe.sful then change the 
_.ory board. 

ni.play units, •• ction 4 
.... ory board, .ection 4 
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1.2.1 Diagnostic 
display less than 999/255 

Probl.. .. • .. a by the 
.... r 

A check of the symptoms 
i. worthwhile 

The aore likely causes 
are given, remember, 
there .. y be others. 

IJEplCted cbaeta by the 
UMr 

These checks are given 
in the user guide. 

Depends on the 
information you have 
gathered. It may be 
worthwhile checking out 
le •• likely caus.. if 
this can be done 
quickly. 

U.eful references 

51-6 

Entry to the Problem 

The system is .witched ON, the fans are 
operational • 

The display screen is lit but after two minutes 
there is no prompt to 100 in. 

The diagnostiC display .hows a nuaber le.. than 
999 POS or 255 PNX 

Syste. e.tablish.ent stopped before completion. 

The .y.te. being loaded i. corrupt 

A hardware failure 

Switch orr processor and then check that all 
cables are correctly plugged in and not damaged. 

Switch ON processor and if proble. persists: 

Note the nuaber on the display for all attempts to 
load the system. Use the boot button to try and 
load the system again. 

Try loading any other syste.s on the rigid disc 
including the confidence test software. 

Load the installation test floppy and run the 
te.ts. 

Interpret the diagnostic display using the table 
in the user guide. Remake boot files or take any 
other appropriate software action suggested. 

Confirm the proble. is as seen by the user, the 
result af his checks will help your analysis. 

Use the table in section 2 POS or PNX to interpret 
the diagnostic display nu.bers shown when 
attempting to load the syste •• 

If the nuaber displayed is consistently higher 
than 155 this is likely to be a software proble •• 
If the nuaber is less than 1SS the proble. is more 
likely to be in the hardware. 

syste. load, section 4 
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Entry to the Probl •• 

1.2.2 No writing on 
acr •• n 

A check of the aYJIpto •• 
i. worthwhil •• 

The .or. l1k.ly cau ••• 
ar. giv.n. r •••• ber, 
there .ay be othera. 

Th ••• check. are giv.n 
1n the u •• r guide. 

Depend. on the 
inforsation you have 
gathered. It .ay be 
worthwhile checking out 1... likely cau.ea if 
thia can be don. 
quickly. 

U.eful ref.rence. 

RI0U3 
Edition 1 

The diagnoatic di.play ahows '" for POS or 255 
tor PHX. 
The diaplay .cre.n is lit but no characters appear 
on the scr .. n. 

Interconnecting cable. not plugged in correctly or 
d .. aged. Switch the power opr before checking or 
the ... ory board .. y be da.aged. 

Paulty di.play unit or ... ory board. 

Check the diaplay unit cable i. correctly plugged 
in and i. not d .. aged. 'awitch the power orr 
before checking.) 

Switch the power on and ch.ck there are atill no 
character. display.d on the screen aft.r the 
diagnostic display r.achea '" for POS or 255 for 
PNX. 

Confirm the probl.. 1. a. a •• n by the u •• r, the 
re.ult of hia ch.cka will h.lp your analyaia 

Switch the proceasor orr and ch.ck the display 
unit cabl •• 

Det.rsin. wh.ther the diaplay unit or the ••• ory 
board ia faulty by aubatitution. 

Alway. change the diaplay unit firat, check that 
the replace •• nt ia of thecorrct type i.e. with or 
without integral pau. If this ia auccesaful the 
original diaplay unit ahould be re.ov.d for 
repair. If this 1a not succe.aful, chang. the 
• .-ory board. 

Di.play unit., a.ction 4 
Meaory board, a.ction 4 
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1.2.3 wrong .yste. 
loaded 

A check of the .yapto •• 
is worthwhile 

Th. more lik.ly cau ••• 
ar. giv.n. r .... ber, 
there .. y be oth.r •• 

The •• check. are giv.n 
in the u •• r guide. 

Depend. on the 
infor.ation you have 
gather.d. It .ay be 
worthwhile checking out 
le •• lik.ly cau.e. if 
this can be done 
quickly. 

U.eful r.fer.nce. 

Sl-8 

Entry to the Problem 

The ver.ion of the operating syste. loaded ia 
not the one r.quired. The correct or default 
charact.r k.y wa. pr .. sed on the k.yboard. 

Th. default .y.t •• loaded because the key on the 
k.yboard was not seen by the .oftware. 

,aulty' k.yboard, cab I. or EIO board cau.ing the 
wrong character cod. 

Pr... the CAPS LOCI k.y on the keyboard, 
alt.rnat. pr ..... will light the indicator if 
power i. pre .. nt at the keyboard. 

Check the keyboard and diaplay cable. are not 
damaged or diaconnected. 

u •• the boot button to r.load the .ystell. Make 
.ur. the k.yboard key is h.ld down until the 
diagno.tic display reada .ore than 151. 
Load the d.fault or any syste. you can, or the 
keyboard confidence te.t froll floppy disc. Check 
that the key firat u.ed renecta the correct 
charact.r on the .cr.en. See if any other keys 
oive the wrong character •• Thia information will 
belp the engine.r. 

Confirm the problem ia as .een by the u.erf the 
r.aul t of his check will help your analyais 

Check the keyboard unit cable, diaplay cable. and 
connectora. 
Clean the keyboard edge connector inside the 
keyboard unit. An era.er 8033363 is suitable. 

Check the keyboard ROM i. pushed fully hOlIe with 
no pina bent under. 

Sub.titute the keyboard unit and then the 110 
board. 

leyboard., •• ction 4 
leyboard te.t, .ection 5 
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Intry to the Proble. 

1.2 ... LoIIdlag 

1.2.4 Mo re.ponse froa 
keyboard 

A check of the s,.ptou 
is wortbwhUe 
~ 

The aore lik.ly cau.e. 
ue gl.,.nl reaeaber, 
there .. y be other •• 

The .. check. u. gi.,en 
in the us.r guid •• 

Depend. on the . 
inforaation you ha.,. 
gathered. It uy be 
worthwhile checking out 
l.s. likely cau •• s 1f 
this can be don. 
quickly. 

U .. ful ref.rence. 

JUOU3 
ldiUoft 1 

Th. diagnostic display show. 998/999 POI or 
254/255 PMX. . 
A pro~t 1s d1splayed on the acr.en to type the 
dat •• 
Characters typed on the keyboard do not appear on 
the scr •• n. 

Th. keyboard unit is not plugged in correctly. 

Faulty keyboard, cabl. or 110 board. 

Check the diagnostic display sho .. 999 or 255. 

Check the cables ue plugged 1n correctly and are 
not d ... ged. 

ConUra the problea is .. ..en by the user, the 
result of bis checks will help your analysis 

Check the k.yboard and display cables. 

Cl.an the keyboard edge connection inside the 
keyboard unit. A eras.r 80333'3 is suitable. 

SUbstitute the keyboard unit, then the 110 board. 

K.yboards, s.ction 4 
leyboard test, section 5 



1.3 Wbea Loag1ag 1a 

1.3.1 Unable to enter 
date and time 

Prob1 •• _ ... n bl' the 
.... 1:' 

A check of the ayJIpto .. 
is worthwhile 

The .or. lik.ly cau.e. 
are giv.ns r •••• ber. 
there .ay be other •• 

Th ••• checka are giv.n 
in the u.er guid •• 

Ac&iona JQU abou1d 
take 

Depend. on the 
information you have 
gather.d. It .ay be 
worthwhile checking out 
l .. s lik.ly cau.e. if 
this can be don. 
quickly. 

Useful referencea 

Sl-10 

Entry to the Problem 

The diagno.tic di.play ahow. 998 or 999. 
A pro~t i. di.played on the acre.n to type the 
date. 
Character. typ.d on the keyboard do not appear on 
the scr.en correctly or not at all. The 
information enter.d i. r.ject.d. 

Th. k.yboard or display 18 not correctly pluOg.d 
in. 

Faulty k.yboard, cabl. or £10 board. 

Pr ••• the CAPS LOClt key on the keyboard, 
alternate pr ••••• will light the indicator if 
pow.r i. pr.s.nt at the keyboard. 

Ch.ck the keyboard unit cable is plugged in 
correctly and is not d .. aged. 
Try reloading the ayate •• 
Run the 1n.tallaton te.t. 

If only ao.e charact.rs are wrong try .ubstituting 
logical alt.rnativ ... Note the charact.rs that are 
wrong_ Thi. information will h.lp the .ngin .. r. 

Confirm the probl •• i. as a •• n by the u •• r, the 
result of hi. ch.cks w11l help your analysis 

Ch.ck the keyboard unit cable and connectors 

Clean the k.yboard .dge connectors inside the 
keyboard unit. An eraser 8033363 ia auitable. 

, 
Check the keyboard ROM i. puahed fully ho.e with 
no pina bent under. 

Subatitut. the keyboard unit, then the £10 board. 

Installation test, aection 5. 
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Entry to the Probl •• 

1.3 Wben Logging in 

1.3.2 POS n ••• or pa.sword 
r.j.ct.d 

A check of the .YIIIpto •• 
18 worthwhile 

The ear. lik.ly cau ••• 
ar. giv.n r •••• ber, 
there .. y be oth.rs. 

Th ••• check.ar. giv.n 
in the u •• r guid •• 

))ap.nd. on the 
inforaation you have 
gathered. It .ay be 
worthwhile checking out 1... lik.ly cau.es if this 
can be don. quickly. 

RI0143 
Idition 1 

Th. date and ti.e or r.turn k.y d.fault valu •• 
have be.n accepted. 

Att •• pts to .nter a na.e or pa.sword r •• ult in an 
.rror ..... g •• Na •• or pa.sword r.ject.d, profile 
file .alforaed or not found. 
The default n ... doe. not work. 

Th. aa.e or pa •• word used i. not recogn18.d by 
the .y.t ••• 

Th •• y.t ••• oftwar. ha. been inhibit.d by .ntry of 
incorrect data. 

An e .. ily replac.d .y.te. file ba. been lo.t. 
Floppy head. need cl.aning. 
No floppy in drive 

Try to .nt.r the na.. or pa •• word again. The 
ey.t ..... ociat.d the •• with a profile d.fin.d 
when the user. n... .a. add.d. 

When this preble. occur. the u •• r will noraally 
follow the cours. of action outlined below and 
.ff.ct a cure. But YOU .ay have to do it. 

If the na.e or pa •• word i. reject.d: 
.pre •• the return key in an.w.r to na... This 
log. into the .yat •• with the na •• gu •• t in 
partition u.er. 
.li.t the u •• rs known to the sy.t •• with the 
co .. and USERCONTROL List 
If the n .. e is alr.ady ther.: 
check the p .. sword by putting the na.. into 
USBRCONTROL again. S.. ..ction 2 for d.tails. 

If the profile file is .alfor.ad or not found: 
edit a copy of the default profile file to 
recr.ate it. S .... ction 2 for details. 

If the default ne.e 1. not accepted: 
load a new SYS,USBRS or DEFAULT.PROPILE file from 
r.l.... floppy disc. See •• ction 2 for details. 

Replace BIO Doard. 
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1.4.1 POS I/O error me.sage 
displayed 

A check of the .YIIIptOIlS 
ia worthwhile 

lIOIItIibl. cau ... 

The ~re lik.ly cau ... 
are given r ..... ber, . 
there .. y be others. 

The.e check. are given 
in the u.er guid •• 

Actio.. ~ .hould 
take 

Depend. on the 
information you have 
gathered. It lIay be 
worthwhile checking out 
1... likely cau... if 
this can be done 
quickly. 

U •• ful r.f.renc •• 

Sl-12 

Entry to the Probl ... 

An error •••• ag. i. disp1ay.d on the .cr •• n of 
the form IOEBON-l. 

U.er .oftware error. 
Hardw.r. error. 

Ensur ...... g. is not due to .oftw.r •• rror. 
Ch.ck c.b1e. and connector •• 
Run the confid.nc. t.st .oftwar.. Try the t.sts 
dir.ctly .pp1icab1. to the error ...... g. fir.t. 

R.port .r,ror •• s .. g. and result. of confidence 
t •• t. run. 

Confirm the probl ... is a ••• en by the u •• rf the 
re.u1t of his ch.ck. will h.lp your .n.ly.i •• 

Check .trip-lin.. and c.bl.. in.id. the proce •• or 
•• w.ll •• out.id •• 

Try repl.cing the EIO bo.rd before a di.c. 

POS .rror cod •• , •• ction 2 

RI0143 
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Entry to the Probl •• 

1.4 Duriag noEWal naaniag 

1.4.2 PaS Uncaught exc.ption 
dhplayed 

A check of the .yapto_ 
i. worthwhile 

Th. ~r. lik.ly cau ••• 
are giv.nl r •••• ber, 
there uy be otb.n. 

The .. c~eck. are giv.n 
in the u •• r guid •• 

Depends on the 
info~ation you have 
gather.d. It .ay be 
worthwhile checking out 
this can be don. 
quickly. 

'RI0H3 

An uncaught .xc.ption i. r.port.d wh.n running a 
known working progra •• 

scroung. v.. .nt.red auto •• ticallY and the .y.t •• 
invited the op.rator to DEBUG? 

An uncaught .xc.ption in a known working program 
is lik.ly to be the .YIIpto. of a hardware failure. 

A us.r vith .xperi.nc. of PEao .oftwar. 
dev.lo~ent will ansver DEBUG? with YES and 
coll.ct d.tailed info~ation about the cau.e of 
the exception r.port. 

A us.r without .xperi.nce of pzao .~ftware 
d.v.lo~.nt will an.v.r DEBUG? with NO, and will 
bave'not.d the addr •• s and the procedure that 
failed. ae .hould have load.d and run the program 
again. If the program fails con.istently, .e.k 
adVice fro. aoaeon. with .oftwar. development 
exp.rienc •• 

Confirm the problem is .s ... n by the u.er, the 
result of hi. ch.ck. will help your analy.i •• 

Ch.ck vith the user that the .xception. occur 
while running known working progr •••• 
Th.t no change. to progr._ or the oper.ting 
.y.te. have been •• de recently. 
rind out if a 1 ••• likely caus.. if particular 
progr.. fail. con.i.tently. 

Ex .. in. apparently inconsi.tent .xception report. 
for any co.-on link. Look for procedure. d •• ling 
with. particul.r periph.ral, file or are. of 
.tore. 



1.4.3 POS Store parity error 
dIsplayea 

A check of the .YllPto .. 
ia worthwhU. 

'!'he lIOn likely cause. 
are given: r .... ber, 
there .ay be other •• 

'!'h •• e checks are given 
in the user guide. 

Depends on the 
infonation you have . 
gathered" It .. y be 
worthwhile checklno out 
le.. likely cause. if 
this can be done 
quickly. 

Intry to the Problem 

A display of store parity error occur. while 
running • known working prooraa. 

'aul ty ... ol:y board •. 

Rote· the failing .ddr •••• 
.. -run failing progra •• 

If further erron occur run the .ellOry confidence 
te.t (ConWte.t) .nd note the result. 

Confir. the proble. is a ... en by the USerr the 
n.ult of hi. check. will help your an.ly.is. 

Run the aeIIOry confidence test (CoftWte.t). 

Replace the aeIIOry board eVen if no f.ult i •• hown 
up by the confidence te.t. 

IUOU3 
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Bntry to' the P~oble. 

1.4.4 POS Di.play broken up 

A check of the .JIIpto .. 
18 worthwhile 

The aere likely cau ••• 
are giv.n. r •••• her, 
there .. y be oth.r •• 

Th ... check. are given 
in the u •• r guid •• 

Depend. on the 
infor.ation you bav. 
gat_red. It .. y be 
worthwhile checking out 1... lik.ly cau... if 
tbi. can be don. 
quickly. 

U •• ful r.fer.nc •• 

R10143 
Bdition 1 

Th. di.play on the .creen i. an unayncbroni •• d 
.. aningl ••• pattern. 

Virtual atore failure po.ai~ly due to no fr •• 
.. ~nt. in tb. current di.c partition. 

Paulty CPU ~rd. 

..load t_ ay.te. and run the utility SCAVENGER. 

If the nor.al load faUa to uk for data and U •• , 
load the .y.t.. and SCAVENGER fre. the PIX BOOT 
PLOPPY. 

Confir. the preble. i. u ... n by the u •• rr the 
re.ult of hi. cbeck. vill help your analyai •• 

If the preble. ia not cured by SCAVENGER fr •• ing 
..~nt. in the current di.c ~artition, try 
replacing the •• aery board then the CPU board. 

Th. acav.ng.r utility, ..... ction 5 
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1.4.5 PCS Unsolicited pop-up 
.!!!!!!. 

A cn.ck of the syapt.o .. 
is worthwbUe 

The .a~e likely causs • 
• n gi"en. n...ae~. 
tbe~e .. y be otbe~s. 

The .. checks Be gi".n 
in the user guide. 

Depend. on the 
lnfo~t10n you ba"e 
gatn.red. It .. y be 
wortbwhile cbeck1ng out 
le.. lileely cause. if 
this can be don. 
quickly. 

u .. ful reference. 

81-16 

Entry to the Preble. 

Auto.atic .. leetion is •• de froa a pop-up .enu 
wbich appeBed unexpectedly. 

Unpro"en user 8Oftware. 
Faulty 110 board. 

Faulty tablet 

Reload and rerun work. Detenine wbetber syaptoa 
1* randoa or repeatable. 
In" .. tigate tbe softwBe if tn. syaptoa is 
repeatable. 

ConUn the preble. ia as s.en by the user, the 
result of bis cbacks will balp you~ analysis. 

If the syaptoa is randoa replace the EIO board. 

If tn. ayaptoa is related to a user progr •• , 
advi.. the u.er to ... k ICL product support. 
(Thi ... t9ice ia cbarged for separately.) 

EIO board section 4 
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Bntry to the Proble. 

1.4 Dadng DOraJ. naDJ.ng 

1.4.6 POS No r •• pon.e fro. the 
keyboard 

A check of the .)'IIpto .. 
is worthwhU .. 

The .ore likely cau.e. 
are given. re.e~er, 
there .ay be other •• 

The.e check. are given 
in the user guide. 

Depends on the 
info nation you have 
gathered. It .. y be 
worthwhile checking out 
le.s lik.ly causes if 
this can be done 
quickly. 

Oseful references 

Rl0143 
Edition 1 

There is no re.ponse to keyboard operation while. 
running a known working progra •• 

The sy.te. can be reloaded and works for a while, 
but again there is no respon.. to keyboard 
operation, even when running a different progra •• 

raulty k.yboard cable or connector. 

raulty 110 board. 

raulty keyboard. 

Check the keyboard unit cable is correctly 
plugged in and is not da .. ged. 

RUn the keyboard confidence test and not. any 
character. that are wrong. This inforaation will 
help the .ngin ... r. 

Confin the proble. i. .s .. en by the u.er, the 
result of bis checks will help your analysis. 

Check the keyboard uni t .nd connector •• 

Cle.n the keyboard edge connector inaide the 
keyboard unit. An er •• er 8033363 i. auitable. 

Check the keyboard 10M i. pushed fully ho.e with 
no pin. bent under.. 

Replace the keyboard unit. 

Replace the EIO board. 

leyboard, .. ction 4 
110 board, section 4 
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1 .S 'dUng pedpberal 

1.5.1 Fix.d disc drive 
errors 

A check of the .y.pt~. 
i. worthwhU. 

Pueaible ~. 

Th. eoI.'. lik.ly cau.e. 
ar. givenl r ... llber, 
there .. y be othen. 

Th •• e ch.cks ar. given 
in the u •• r guide. 

Oepend. on the 
inforution you have 
gathered. It say be 
worthwhile checking out 
le.. likely cau... if 
this c.n be don. 
quickly. 

U.eful ref.renc.s 

Sl-18 

Entry to the Problem 

Error. froa the fix.d disc .re reported on the 
di.play .creen. 

Di.c .urfac. det.rioration. 

'aulty di.c drive. 

,aulty IIO DO.rd. 

'aulty int.rf.c. adapt.r board. 

Run the fixed di.c drive confidence t •• t. 
Obtain the r •• ults of the bad Dlock .can. 
Cr •• t. new bad block. a. n.c •••• ry. 

Confira the probl.. i. a •••• n by the u.erl the 
r •• ult of hi. check. will h.lp your analysi •• 

If th. probl •• i. out. ide the li.it. of acceptable 
di.c .urfac. det.rior.tion, take the following 
actions. 

Check disc drive cable. and connectors 

Replace th. IIO board 

R.place the drive 

R.plac. the board int.rfac. adapter 

Fix.d di.c driv •• , •• ction 4 
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Bntry to the Problem 

1.5 railing peripberal 

1.5.2 Floppy diac drive 
errors 

A check of the aytlptou 
is wortbwbU. 

The .ar. lik.ly caua .. 
are giv.nl r •••• ber, 
there .ay be otbers. 

Tb ... cbecks are given 
in the us.~ guid •• 

Depends on the 
inforaation you bav. 
gather.d. It .ay be 
wortbwhile checking out 
l.ss likely cauaes if 
tbis can be done 
quickly. 

Useful r.fer.nc •• 

RI0143 

Brrors fro. "the floppy disc drive are reported on 
the display acre.n. 

Poor floppy disc 
Incorrectly foraatted floppy disc 
wrong density a.l.cted 
Faulty atrip-line, cable or connectors 
Faulty floppy disc drive 
'aulty BIO board 

Try using another floppy disc. 

Se. car. of floppy discs in s.ction 4 of the user 
guid •• 

Run the floppy disc drive confidence t.st and note 
tb. re.ult •• 

Confirm the problem is as .. en by tb. us.rr the 
result of bis cb.cks will belp your analy.is. 

Check the general condition of tbe drive 
particularly the beads. 

Cbeck tb. atrip-line cab 1 •• and connectors. 

Replace tbe drive. 

Floppy disc drive .. ction 4 



1.5.3 ligh resolution tablet 
not working 

A check of the symptom. 
is worthwhUe 

The .o~ likely cauee. 
are qi"enl r ... llbar, 
there .. y be other •• 

The.e check. are given 
in the u.er guide. 

Depend. on tba 
inforaation you ba"e 
gathered. It .ay be 
worthwhUe check in; out 
likely cauee. if can 
be done quickly. 

51-20 

Entry to the Problem 

Tablet operation baa no effect Oft known working 
progra •• 

Power supply to tablet has failed 
Tablet logic require. re.etUng 
cable. not connected properly or faulty. 
raulty 110 boa~ 
rsulty tablet 

Cback interconnecting cables are OK. 

Operata the re .. t button on the .ide of the 
tablet. if re.et button i. fitted. You .ay nead to 
ra-boot aftar this. 

Unplug and reconnect the tablet. 

Make aure the interconnecting cables are plugged 
in correctly and are not da.agad. 

IIln tJare ~let confidence teat. 

Cbeck the operation of any other de"ieas on tba 
GPIa and di.connect the •• 

Try running t~ tablet confidence te.t again. 

Confirm the problem is .... en by t1'le u.er, the 
re.ult of hi. check. will help your analy.i •• 

Cbeck tablet cables and connector •• 

Cbeck the power suppli.. are reaching the tablet 

T2 power supply r53 supplies X2I1 tablet •• 

Replace units in the oEder puck/tablet, 110 board. 

210143 
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Entry to the Problem 

1.5 .ailing peripberal 

1.5.4 RS232 connect.d 
printer 

ProDl •• _ ... n by th. 

u..r 

A check of the .YIIpto-
18 worthwhile 

The 80re likely cau ... 
are givenl re.eaber, 
there .. y De other •• 

These checks are given 
in the user guide. 

Depend. on the 
inforaation you bave 
gathered. It .. y De 
worthwhile checking out 
l.ss likely cause. if 
tbis can De done 
quickly. 

Useful reterences 

RI0143 
Edition 1 

Printer does not give the expected Qutput fro. a 
known working program. Exampl.s for PaS .y.t ••• 
are PRINT and COPY. 

Printer switches are not .. t for use with PERO 
Signal cable incorrectly wired 
'aulty connector or cable 
'aulty printer 
,aulty I/O board 
Baud rate of PERO differs from printer 
'aulty ribbon cable inside PERO 

Check the printer .witche. are .. t .. detined in 
the user guide. If the prin~r ha. not be.n 
used on a PERO. The internal .witch .etting •• ay 
have to De changed. 

Check the cable is wired a. d.fined in the user 
guide, is plugged in correctly and is not damag.d. 

Run the RS232 loop-back and printer confidence 
t .. ts. Try another printer if the RS232 loop-back 
test runs without errors but the printer test 
fails. 

Refer to the printer .ection of the user guide for 
actions to isolate basic printer probl •••• 

Confirm the problem is as .e.n by the u.er, th. 
result of his checks will help your analy.i •• 

Printer substitution will isolate printer faults 
conclusively. Printer faults sre covered in th. 
printer .ervice guide. If the printer is not 
covered by a service contract the custa.er must 
agre. to an additional charge Defore you repair 
the printer. 

eneck the printer cablee and connectors. 

Repbee I/O board. 

I/O board, .. ction 4 
Printer cabl .. , .ection 6 

51-21 
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1. 5 "ailing peripberal 

1.5.5 GPIB connected 
printer 

A check 0 f t.he .yapt.ollS 
is worthwhile 

The .ar. lik.ly cau ... 
are givenl r •••• ber, 
tber. ..y be otb.rs. 

The •• checks ar. giv.n 
in the ~s.r guid •• 

l)epend. on t.he 
information you have 
gathered. It lIay be 
worthwhile cbeeking out 
1 ••• lik.ly cause. if 
tbi. can be done 
quiCkly. 

U .. ful r.f.r.nc •• 

Bntry to the Problem 

A 6202/02 corre.pondence printer or 6203 
.lect.ro.tatic printer-plotter does not. give the 
.xpect.d output froll a known working prograll. 
Exampl •• for POS .yst.e •• are PRINT andoCOPY. 

Print.r .witches ar. not set for u •• witb PERO 
raulty cable or connector 
raulty printer 
raulty I/O board 
Another device connected to th. GPtB i. faulty 
U .. r not running software 

Ch.ck the print.r .witche. are •• t as d.fined in 
the u •• r guide. Only a qualified person sbould 
r •• ove tbe 6202/02 print.r cover to cbeck tbe 
int.rnal .witcb settings. Tbis i. nec .... ry if t.be 
print.r wa. not la.t. u.ed on a PBRO. 

Ch.ck t.b. GPIB cable. ar. all plugged in corr.ctly 
and are not da.aged. 

Run the printer confidence t.e.t. 

Check t.hat the bigb r •• olution graphic.°t.abl.t. 
work. corr.ctly. 

Di.connect any d.vice. other than t.he tableOt and 
the print..r under t •• t froll the GPIB. 
Sub.titut. anoth.r print.r. 

Ref.r to the print.r .ection of the guide to 
r •• olv. ba.ic print.r probl •• s. 

Confira the probl.. i. as ... n by the u •• r, the 
re.ult of hi. check. will b.lp your analysi •• 

Print.r .ub.titution will isolat. printer faults 
conclusively. Printer fault. are covered in the 
printer .. rvic. guid.. If the printer i. not 
cov.red by a •• rvic. contract tbe cu.toaer ~.t 
agree to an additional cbarge before you r.pair 
tbe printer. 

Check the print.r cabl.. and connectors. 

R.place the t/O board 

t/o Board, .ection 4 
Printer cabl .. , .ection 6 
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Entry to the Proble .. 

1.5 Pa11iDg peripberal 

1.5.6 OS LAN connection 

A check of the .yapto •• 
18 worthwhile 

The .ar. likely cau ... 
.re giv.nl r •••• ber, 
there .. y be oth.r •• 

The .. check •• re given 
in the u .. r guid •• 

~.tona you abould 
tak. 

Depend. on the 
infor..tion you h.v. 
gathered. It .. y be 
worthwhile checking out 
1... likely c.u.e. if 
thia can be don. 
quickly. 

U .. ful refer.nc •• 

R10143 

r.ilure to co.mun!cate with another PBRO .y.te. 
acro •• the local area n.twork (LAN). 

r.ulty LAN cable, connector or terminator 
'.ulty transceiver cable 
'.ulty transceiver un! t 
'.ulty 110 board 
PDO not 1n .ode to re.pond 

Ch.ck tbat the correct .oftware 1. in u.e .t 
both PIRQ. .nd tbat the LAN .ddre.... .re 
correctly d.fined. 

Check the tr.nsceiv.r cable., LAN cable •• nd 
terminstor •• re plugged in correctly .nd .re not 
d ... ged. Make the.. check. at both proce •• or •• nd 
all tran.ceiver unit •• 

Run the OSLAN confidence te.t and not. the 
result •• 

Check other device. on th. LAN can cOllmun!c.te 
.nd/or di.connect the.. Try the confidence t •• t 
.g.in. 

Subatitute LAN tran.ceiv.r unit, LAN c.ble or 
term in. tor. 

Confir. the proble. i. •• .een by the u.erJ the 
reault of hi. check. wi~l h.lp your .naly.i •• 

Confir. IeL contractur.l obligation to repair LAN 
hardware. But to i.olate • f.ult to PIRO hardware 
involve.ent in LAN h.rdware .ubstitution i. 
expected. 

If the f.ult appear. to be a PBRO; 
Check the tr.nsceiver cable 
laplace the 110 board 

If 110 i. cbanged thenl 
IITBBR the LAN .ddre •• of the .ubstitute board 

will n.ed defining to .11 node. of th. LAN, 
OR the ROM defining the LAN addres. will 
ne.d to be tr.nsferred to the .ub.titute 
board. 

OSLAN, .ection 4 



.. 

1.6.1 Di.play .creen 

A check of the .ympto •• 
i. worthwhile 

The .ore lik.ly cau ••• 
are given rea •• ber, 
tJwr •• ay be otJwr •• 

Th •• e cJwak. are giv.n 
in the u .. r guid •• 

Depend. on tJw 
info~.tion you have 
gatJwl'ed. It .. y be 
worthwhile checking out 
1 ••• 1ik.ly cau ••• if 
this can be don. 
quickly. 

Entry to the Problem 

Th. pictur. di.play.d on the .cre.n i. uf poor 
quality. There i. a lack of brightne •• or 
contra.t. Th. picture i. out of focus or .treaked. 

Brightn... control .. t incorrectly 

paulty di.play unit 

hul ty ... ory or CPU board 

Loose interconnecting cabl •• 

Try adju.ting the briohtn... control to i~ruve 
the di.play quality. 

See if the poor quality 1. due to faulty 
charact.r. with part. ai •• ing or added. Ia the 
di.play broken up by a pltt.rn. 

Confira tJw probl •• 1. a. ...n by the u.er, the 
re.u1t of hi. check. will h.lp your analy.i. 

Adju.ta.nt. within the monitor to improve 
brightn •••• contra.t. focus or .treaking are 
unlik.ly to be the cur.. In practic. i~rov.m.nt8 
do not u.ually lute The display unit .hould be 
r.placed. 

Parts of charact.r. .i •• ino or added i. usually 
due to faulty video asplifiers on the .e.ary 
board. 

Patt.rning i. often caus.d by the CPU board. but 
1t can be caused by the •• .ary board. 

Di.play unit •••• ction 4 

lUOl43 
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Entry to the Procl •• 

1.6 Quality 

1.6.2 Bitpad d.ad 
.!!!!!.. 

A check of the .yapto .. 
ia worthwhUe 

The .ar. likely cau.e. 
ar. giv.n r •••• ber, 
there .ay be othera. 

Th ••• check. are given 
in the u .. r guid •• 

Depend. on the 
inforaation you heve 
g.ther.d. It aay be 
worthwhile checking out 
1... lik.ly cau... if 
thi. can be don. 
quickly. 

Tacl.t dead ar ... 

RI0143 
Edition 1 

Part. of the high r •• olution graphic. tacl.t 
aurface do not r •• pond corr.ctly to puck 
.ov ... nt •• Th. curaor on the di.play .cr •• n .topa, 
and ju.p. in.t.ad of .oving •• oathly. 

Tbe .agnetic bi.. of the taclet aurface has be.n 
cSiaturCed 

'aulty tablet, cable or 110 board 

Check the tabl.t unit cacl •• are plugged in 
correctly and ar. not d ... g.d. 

Bia. the tacl.t .urfac. u.ing the bar .agn.t 
provided. The inatallation card giv.. in.truction. 
for doing tbia. 

Contin the proble .. 1 ..... en by the u •• rr the 
re.ult of hi. check. will h.lp your analy.i. 

Ch.ck the tael.t unit cael •• and connectors. 

Try bi .. ing the tabl.t aurfac.. again. S.. ..ction 
7 for d.tail •• 

Substitute the tabl.t then the PEROl EIO board. 

Replac. Tabl.t 



A check of the eyapto .. 
i. worthwhile 

The 80re likely cau ... 
are given. r .... ber, 
th.re .. y be others. 

Th ••• check. are giv.n 
in the u.er guid •• 

Depend. on the 
inforaation you have 
gather.d. It .. y be 
worthwhile checking out 
le.. lik.ly cau... if 
this can be done 
quickly. 

U •• ful reference. 

51-26 

Entry to the Proble. 

Print quality ha. deteriorated on a job 
previously run. 

Morn or da.aged ribbons, heads. tractor. 

Exhausted toner 

Non apprQved paper or ribbon 

Out of adju.t •• nt or faulty printer 

sn.ure the action. in the printer u.er guide 
ha.e been carried out. 

Run the printer confid.nce te.t and .ake a further 
judge.ent on print quality. 

Confir. the problem is as s •• n by the us.r; the 
re.ult of his ch.cks will help your analysi •• 

printer fault. will be co.ered in the appropriate 
printer .ervice guide. 

Printer te.t progra •• , .ection 5 
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Entry to the problem 

Isolating the problem 2 

Functional diagram's 

Overview 

Operating information 

Reference information 

Procedures 

Technical notes 



Thi. ..ction contain. infor.ation to help you find 
the cau.. of the proble •• 

Additional proble ... ay be introduced if the 
NADINGS and CAUTIONS ue not ob.ened. 

Section 

2.5 

ll10143 

Beading 

...uc:s ad ClDfta. 
lfunin;. 
caution 

Pa02 ... zo 
AC distributon 
DC distdbution 

CDn~.nu 2 
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Probl .. i.olation 

2.1.1 Warning. 

Extra high voltag •• ar. g.n.rat.d for the CRT 
within vid.o t.~inal. and .. in. voltag •• can be 
pr ••• nt even wh.n power i •• witched off at the 
t.~inal .. ins switch. Th •• ur.st w.j;C)f r •• oving 
pow.r frOia • uni t to be worked on is by 
withdr.wing the .. in. input plug. Bow.v.r, even 
when the plug has been withdrawn, • high pot.ntial 
•• y still .xi.t on th. p.d. .node n.ar to th. 
front of the tube 

SOiae adju.t.ents to CRT display. have to be done 
with the circuita .xpo •• d and power switched on. 
Such .dju.t .. nt. should be c.rried out only b~ 
trained .ngineer. who ~.t ob •• rv. good 
.ngin .. ring practic.s to avoid injury .nd to 
.nsure their surviv.l in the .vent of .ccidental 
.hock •• 

It has been found that a v.ry high vol tag. charg. 
can be pr ••• nt on the EHT conn.ctor of • CRT .ven 
though a.in. power i. r •• oved .nd the t.rainal has 
be.n r.p.at.dly earthed. At .11 ti .... void 
touching the t.~in.l on the tube eith.r directly, 
or through .. tallic tool •• 

Gl ... _sud 

M.chanical shock to • c.thod. ray tub. .ay cau •• 
the tube to i.plod. Violently. Tak. extra care 
when h.ndling tool. near to the CRT .nd shi.ld the 
gla •• with a cloth or f.lt r.straining •• diua. An 
i.plosion could .. verly injure you and coll.agu •• 
n •• rby. 

T.ke part! eul.r care to .void cont.ct wi th high 
volt.g.. in the.. .r •••• 

• The wiring on the 120/240 volta II&. adna input 
panel ¥bich i. not caapl.t.ly enclo.ed. 

• The proc ••• or pow.r supply adju.tsent ¥bich i. 
aaong .witching coapon.nta c.rrying hundr.d. of 
volts. 

• T.blet pow.r unit. which have a aepar.t. 120/240 
volta AC a.in. supply. 

• Displ.y .onitor unit. which hav. an integral p.u 
with a 120/240 volt ••• ina input. 

R10143 



2.1.2 Cautions 

So.. components on printed circiut Doards can be 
damaged by excessive voltages, regardless of 
current flow. Such component. are referred to a. 
electrostatically sensitive device. (£SDs). To 
avoid damage to such devices froa aoveaent 
generated charged on the body: 

• avoid unnecessary handling of boards 

• wear an earthed vrist strap when handling boards 

• always transport boards in an authorised 
container 

• keep board in container until required 

• slit the coritainer with a knife, do not tear it 
open 

• if they are supplied, carefully remove edge 
connector shunts and reapply to the replaced 
board. 

Screen optical caatill9s 

Some video terminals have a special anti-olare 
coating applied to their screens. Try to avoid 
fingering these screens. If a screen is 
contaainated by oils fro. the skin, use only the 
reeo .. ended cleaning pads to remove the oils and 
vipe the screen dry with a soft paper tissue or a 
lint-free cloth. 

Pield repair strateoy 

Board or whole unit replacements are the expected 
.ethods of on-site repairs to equi~ent covered by 
this guide. Sub-unit replace.ents vill noraally be 
done by service centres, only in unusual· 
situations will subunits like .ains transformer. 

• and cathode ray tub •• be replaced on site. 

Pised disc damage 

On Tl .. chine. lock the disc heads before aoving 
the proc .. sor be careful not to jar the unit if it 
has to be moved to gain accedss to the locking 
.echani •• at the rear of the unit. On T2 .. chines 
the 5.25 inch disc heads are not locked manually. 

Dau corruption 

Failure to observe the following can result in 
syste. data being corrupted. 

• Do not rest flexidisc cartridges on the tablet 
surface 

• Do not stand the display unit on top of the 
processor. 

• Do not place the tablet biasing .agnet on or 
near flexidisc cartridges or the rigid disc. 

• Do not leave the flexidiac drive door open when 
not in use. 

• Do not input multiple control and C characters 
on the keyboard indiscriminataly. 

Problea isolation 

RI0143 
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Prable. i.alatian 

The.. .ay contain error. which produce hard.are 
fault .yapta ... Run or have the u.er run the 
confidence teat. fir.t. See .ection 5 

Rl0143 



This subsection should help you to isolate 
problems to do with the power distribution. 

2.2.1 AC distribution 

If power is present at the processor unit and the 
circuit breaker is closed, the fans wll·1 be 
running. 

If the fans run but DDS is not lit, check the a5 c. 
power connection to the PSU. 

Consider that some monitor units have an internal 
PSU and will therefore have a seperate mains input 
require .. ent. 

2.2.2 DC distribution 

Take off the rear panel of the processor cabinet. 
Measure the DC voltages at the supply except +24V 
and +55V which are measured at the bulkhead. 

A circuit diagram of the DC distribution i. 
provided in section 3. 

Proble.. iS9lation 
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Probl.. i.olation 

Thi ••• cUon will h.lp you tr .• n.lat. the numbered 
DDS .t.p. intg po.sibl. f.ult c.u •••• 

Th. 3 digit deci .. l di.pl.y gi •••• r •• dout of the 
progr... of the •• t.blishment .t.p. carried out 
••• ry tim. the .y.t.. i. loaded. If POS 
•• tabli.hm.nt is coapl.t.d s.tisf.ctorily, the 
displ.y will r.ach 999, a nu.ber 1 ••• than 999 
indicat.s that one of the .tepa baa failed and 
.. t.blishm.nt bas be.n haltad. 

Tb. li.t below show. the .st.bli.hment .t.p fOf 
each nu.ber, .nd the possible fault if the proc ... 
halta at that .t.P. 

Section 4 gi... an outline of the .yst •• 
•• tabli.hm.nt pro c •••• 

The DDS hardw.re ha •• f.ult in it, which 
.ometi.es cau... the nu.ber di.play.d to be 1 1 ... 
than it .hould be. When PBRQ .nd DDS are working 
corr.ctly, DDS pau •••• t 10 before P£RO load. the 
boot.tr.p, if the DOS bug i. acti •• , ODS will 
pau.e .t 9. 

In pr.ctice this .eans that when you •• tabli.h the 
.ysta.-eith.r by .witching ON or by pr ... ing the 
boot button-you .hould watch the ODS displ.y. If 
it pau.es .t 9, then when DDS h.lt. due to • 
fault, add 1 to the displayed nUllber before you 
look up the po •• ible cau.. in the table belgw. 

Di.play Me.ning of display 

Under contrgl of .icrg-code in CPU ROM: 

o 

1 

incre .. nting DDS to .how that CPO ROM micro 
code has been ent.r.d .nd that .n in.truction 
can be execut.d 

testing following functions of 2910. 

NEXT, GOTO (various locations), simpl. 
conditional GaTO, .ubroutine CALL and RETURN, 
two level .ubroutine CALL .nd RETURN. 

Possible faults 

CPU board 
'.ybgard 
'.yboard cable 

CPU board 

2 writing to and reading from register. CPU board 

3 t.sting r.gister X addr ••• ing CPU board 

• testing register t' .ddres.ing CPU board 

5 further t.sting of Y .ddre.sing, verifying ALU CPU board 
and carri ••• 

6 Checking fo1·lowing function. of ALO: CPU board 

7 

8 

9 

RI0143 
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• AND, OR, XHOR, MOT 

• Carry on all five ALU chips 

checking condition.l branches need.d by the 
boot PROM - GTR, GEO, LEO, C19 

t.sting 2910 LOAD S .nd REPEAT functigns 

testing control store 

CPU board 

CPO board 

CPU bo.rd 



Problem iaolation 

2.3 P08 D1~tic,di.plar - continu.d 

Display M.aning of display Possible faults 

S2-6 

10 Loading a boot file. Th. syate. selects, tbe 
link, a boot floppy or tb. fix.d disc in that 
ord.r. 

To narrow down the choic.r if you are trying 
to load fro. fix.d disc, try starting tbe whole 
process again by pressing the boot button. If 
thet does not work, try loading a boot floppy, 
then pres.ing boot button. If that .ove. DDS 
p .. t 10, tben fault(s) could be tbe 110 board 
or fixed disc drive 

If the DDS still sticks at 10, try taking off 
the front panel of tbe cabin.t and cbecking 
thet 110, .e.ory and CPU boards are all fir.ly 
seated. 

floppy disc drive 
fixed disc dri ve 
I/O board .e.ory, 
board CPU board 
Link 

The .icrocode in tbe CPU ROM now initiates a read transfer from a 
disc. Two microcode .odule. are read into the control store RAM: 

VPY-additional CPU and ... ory testa 

SYSB-sy.te. boot loader 

Th. transf.r ia fro. the flexidiac drive if a 'Boot Floppy' ia 
loaded. Th. fix.d di.c drive ia •• l.cted if a 'Boot Floppy' ia not 
identifi.d. Atte~t. ar •• ade to read the .icrocod. fro. both track 
o head 0 and track 1 head 1 on the fix.d disc. 

An unexpected interrupt fro. another .ource will cau.e a halt with 
a nu.ber between 15 and 21 on the DDS. 

If the tran.fer is .uccessful the DDS is incre.ented to 29 and 
control p .... d to VFY. 

11 ••• ory data error ••• ory board 

12 ••• ory addressing error. Retry using 
'Boot Floppy' 

13 disc not ready fixed discdrive 
(check belt ) 
no board 

.ell0rY board 

14 could not read disc fixed disc drive 
EI0 board .ellory 
board 

15 un.xpected interrupt EI0 board 
CPU board 

16 unexpected disc interrupt 110 board 
CPU board 

17 unexpected network 
interrupt 

Retry using fresh 
'Boot Floppy' or 
fixed disc 

18 un.xpect.d X80 output interrupt 

19 un.xpect.d video interrupt 

20 unexpected Ethernet interrupt 

21 unexpected .e.ory parity interrupt 

EI0 board 
CPU board 



Proble. isolation 

2.3 P08 DIagaoetic diaplap - continued 

Diaplay Meaning of diaplay Poaaible faulta 

29 diaabling the CPU ROM CPU board 

30 incre.enting the DDS up to 50 CPU board 

50 error reporting mechanism in VPY haa not worked CPU board 

51 'atack e!lpty' bit in .icro-atate regiater not CPU board 
aet after a atack reaet 

52 could not load TOS, or bit 0 not working CPU board 

53 could not load fte. onto atack or Dit 1 not CPU board 
working 

54 'atack e!lpty' bit atill aet CPU board 

55 one of 2 to 14 of the atack not working CPU board 

56 'atack e!lpty' bit aet after only 15 loada CPU board 

57 bit 15 not working CPU board 

58 'atack e!lpty' bit aet after 16 loada CPU board 

59 error reporting eachania. in VPY not WQrking CPU board 

60 data error after unloading bit 14 fro. TOS word CPU board 

61 data error after unloading bit 13 fra. TOS word CPU board 

62 data error after unloading bit 12 fro. TOS word CPU board 

63 data error after unloading bit 11 fro. TOS word CPU board 

64 data error after unloading bit 10 fro. TOS word CPU board 

65 data error after unloading bit 9 fro. TOS word CPU board 

66 data error aft.er unloading bit 8 fro. TOS' word CPU board 

67 data error after unloading bit 7 fro. TOS word CPU board 

68 data error after unloading bit 6 fra. TOS word CPU board 

69 data error after unloading bit 5 fro. TOS word CPU board 

70 data error after unloading bit 4 fro. TOS word CPU board 

71 data error after unloading bit 3 fro. TOS word CPU board 

72 data error after unloading bit 2 fro. TOS word CPU board 

73 'atack e!lpty' bit set after only 13 read. CPU board 

74 data error after unloading bit 1 fro. TOS word CPU board 

75 data error after unloading bit 0 fra. TOS word CPU board 

76 atack e!lpty bit not aet after 15 reada CPU board 

77 2910 call atack failure CPU board 

78 odd did not jump on a 1 CPU board 

79 odd jumped on a 0 CPU board 

80 byte aign did not jump on 200 CPU board 

81 byte sign jumped on 0 CPU board 

82 C19 did not jump when it should have CPU board 

RI0143 
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Problem isolation 

2.3 PD8 Di-vnoa~ic display - continued 

Display Meaning of display Pos.ible faults 

52-8 

83 SPe(3) did not jump when it should have 

84 C19 jumped when it should not have 

85 SPe[3] jumped when it should not have 

86 GTR did ju~ when it should not have 

87 GTR jumped when it should not have 

88 GBO did not jump when it should have 

89 GEO jumped when it should not have 

90 LSS did not jump when it should have 

91 LSS ju.ped when it should not have 

92 LEO did not ju~ when it should have 

93 LBO jumped when it should not have 

94 GEO did not jump when it should have 

95 GBO ju.ped when it should not have 

96 Carry did not JUMP when it should have 

99 Overflow jUilped when it should not have 

97 Carry ju.ped when it should not have 

98 OVerflow did not jUilP when it should have 

100 ALa AND MOT function failed 

101 ALa OR function failed 

102 ALD or NOT function failed 

103 ALU AND function failed 

104 ALa OR NOT function failed 

105 ALD NOT A function failed 

106 ALa NOT B function failed 

i07 ALD XOR function failed 

108 ALD XNOR function failed 

109 ALD old CARRY ADD function failed 

110 ALa old CARRY SUBTRACT function failed 

111 ALD old CARRY ADD with old CARRY • 0 failed 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU bQard 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

112 Fetch error on force bad parity .. mory board 
see note 2 

113 unexpected parity error me.ory board 

114 no parity errors on force bad parity .e.ory board 
He note 2 

115 parity error detected on force bad parity but ... ory board 
addre.s given wa. wrong see note 2 

116 .icro-state registers bit 12 to 15 (SMUX 16 to CPU board 
19) not showing correct value 

lUOU3 
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2.3 

Proble. isolation 

POS Diaono-tlc diaplay - continued 

0182la:£ Meaning of di821a:£ 

117 MOX test failed 

118 uQper 4 bits of stack f.iled 

119 du.l Addres./retch4 te.t f.iled 

120 unexpected aefill 

121 81'<: text fa iled 

122 retch4 te.t f.iled 

123 retch4 te.t f.iled 

124 Stored te.t failed 

125 retch2 test f.iled 

126 Store2 te.t failed 

127 nextop test failed 

128 overlappin; retch and Store cycle. f.iled 

129 b.d interrupt 

130 unexpected network interrupt 

131 unexpected Z80 output interrupt 

132 unexpected Bthernet interrupt 

133 data error on ._ory sweep 

134 .ddres. error on .. e.ory sweep 

135 rield did not work 

136 Oisplatch did not ju .. p 

137 wron; Displatch tar;et 

Possible faults 

.... ory board 
CPU bo.rd 

CPU bcNrd 

... ory bo.rd 

CPU bo.rd 

CPU board 

CPU bcNrd 
.ellOry board 

CPU bcNrd 
.. lIOry bo.rd 

CPU board 
.. lIOry board 

CPU board 
.e.ory board 

CPU board 
.ellOry bo.rd 

CPU board 
.ellOry board 

CPU bo.rd 
.e.ory board 

CPU board 
no board 

CPU board 
£10 board 

CPU board 
£10 bo.rd 

CPU board 
£10 bo.rd 

.e .. ory board 

.... ory bcNrd 

CPU bo.rd 

CPU bcNrd 

CPU board 

If all te.ts in VPY are succe •• ful. the ODS is incre .. ented to 150 
and control is p .... d to SYS8, which loads the 0 code interpreter 
and PERO opera tin; syste ... 

150 SYSB not loaded properly 

Under control of SYSB microcode: 

lSI SYSB did not coaplete 

RI0143 

boot .rea not 
written properly 
try another 
bootstrap 

Use MAJt!BOOT to 
write another 
bootstrap 



Display Meaning of display 

152 Illegal Doot key 

153 Could not re.tore heada on fixed,disc 

154 No boot fi~e for key that i. being held down 

155 No interpreter for the key 

156 Interpreter file is empty 

157 Pixed disc error 

lSI PloPPf disc e~or 

160 Checksum error in microcode 

161 Checksum error in 0 code 

162 Bad interrupt 

163 Unexpected disc interrupt 

164 Unexpected network Interrupt 

165 Unexpected XIO output interrupt 

166 Unexpected video interrupt 

167 Unexpected Ethernet Interrupt 

161 Unexpected • .-ory parity error interrupt 

Problem i.olation 

PoaaiDle faulta 

Make aure that 
right key i. held 
down. The default 
is .!. 

fhed dbc drive 
(check belt) 
110 board 

keyboard 

Make sure that 
right key is down 

Malee sure that a 
bootstrap exists 
(by uaing MA~EBOOT 
on appropriate 
device) 

Use ~EBOOT write 
s new bootatrap 

U.e ~EBOOT to 
write a new 
Dootatrap 

fixed disc drive 
110 board 

floppy disc drive 
EIO board 

Use ~EBOOT 
write a new 
boot.trap 

Use ~EBOOT 
write a new 
Dootatrap 

U .. ~EBOOT 
write a new 
boot.trap 

CPU board 

110 board 
CPU board 

EIO board 
CPU board 

CPU board 
110 board 

CPU board 
UIIOry board 

CPU board 
110 board 

.e.ory board 
CPU board 

to 

to 

to 

once 0 cDde has been auccessfully loaded SYSB incre .. nts the DDS to 
19. and starts executing 0 code. 

R101U 
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Proble. iaolation 

2.3 P08 D1~tic diap~ - continued 

Diaplay Meaning of diaplay 

198 0 code interpreter not entered correctly 

Poaaible faults 

Ua. IlAltEBOOT to 
writ. another 
bootatrap 

One. 0 code initialiaation haa been carried out the display ia 
incr ••• nt.d to 199 and contrrol paaa.d to the PERO op.rating ayate. 
initialiaation routinea. 

199 Syat •• not .nt.r.d-calla or aaaign .. nta did not aee note 1 
work 

Und.r control of POS initialiaation routinea: 

200 Syate. entered. Init Meaory to be call.d 

201 SAT and SIT point.ra not .. t 

203 Stack a.gment nuaber not .. t 

204 a.ading boot block 

205 Setting ayate. veraion nu.ber 

206 S.tting head of free .. g •• nt nuaber liat 

207 Setting firat ayate. aegment nuaber 

208 Setting ayate. boot diac 

209 Setting ayate. boot character 

210 aeading boot block 

211 Setting default h.ap .. g.ent nuaber 

212 Setting firat uaed aegment nuaber 

213 About to aet fr •• liata of data a.gmenta 

214 Setting fr.e liata of data a.gments 

215 Allocating a a.gm.nt nuaber 

216 Te~orary a.gm.nt nuaber allocated 

217 a.ading to enter loop to find ••• ory aiz. 

218 Ixited froa .. _ory aiz. loop 

219 ••• toring .. nol.d word 

220 •• l ... ino t.~orary a.os.nt nuaber 

221 Locating .. gment adjac.nt to the 110 a.os.nt 

222 Modifyino the location of B10 aegment 

223 Adjuating free .e.ory 

224 Setting the free li.ta of data aeo-enta 

225 Setting the acreen aeoaent 

226 Allocating the header buffer for awapping 

227 Allocating the atatu. buff.r for swapping 

228 Swapping Allowed .. t to fal .. 

IUOU3 
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... not. 1 

.. e note 1 

... note 1 

.. e note 1 

... not. 1 

aee note 1 

.. e note 1 

... note 1 

... note 1 

.. e note 1 

aee note 1 

.. e note 1 

.. e note 1 

... not. 1 

... note 1 

... not. 1 

a.. note 1 
CPU board 
... ory board 

... note 1 

... not. 1 

... not. 1 

aee note 1 

aee note 1 

.ee note 1 

aee not. 1 

.. e note 1 

.. e note 1 

_e not. 1 

_. not. 1 
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Preble. isolation 

2.3 PQ8 Di8gDOatic diaplay -continu.d 

Display M.anino of display Possible faults 

S2-12 

229 All boot loaded segments .. t Unswappal. (if 
boot.d froll floppy), Init Memory coapl.t., 
r.ady to ,r.turn to syst •• 

... not. 1 

230 Starting to incr.... number if s.gm.nts allowed se. not. 1 
(becaus .... ory is larger than 1/4 aegabyt.) 

231 Changing .axi~ of SITS.g 

232 Changing si.e of SITS.g 

233 Changing •• xiau. of SATSeg 

234 Changing si •• of SATS.g 

235 Cr •• ting new unallocated segll.nt numbers 

236 Init M •• Ory finish.d 

300 Calling init BIO 

301 Setting 'K.y .nabl.' to rALSE 

302 Allocating buff.rs 

303 Allocating buff.rs and s.tting SOli. variables 

310 Initialising int.rrupt vectors 

320 Initialising d.vice tabl.s 

322 Initialising Ethernet 

325 Bthern.t initialis.d 

330 Initialising scr •• n, calling Init Tablet 

340 Initialising tablet, calling Init Cursor 

350 Initialising cursor 

360 Initialising Z80 

361 Interrupt now offJ about to send device table 
to lIicrocode 

363 Got control block for Z80 speech 

364, S.tting up video registers 

365 Starting scr •• n 

... not. 1 

... not. 1 

... not. 1 

s.. not. 1 

s •• not. 1 

s.. not. 1 

s •• not. 1 

... not. 1 

s •• note 1 

... note 1 

... not. 1 

... note 1 

se. note 1 

.. e note 1 

se. note 1 

s.e note 1 

... note 1 

see note 1 

... note 1 

.. e note 1 

... note 1 

.. e note 1 

366 Got control blocks for keyboard, RS232 and GPIB .. e note 1 

368 R.turning lIicrocode se. note 1 

369 Turning on interrupts ... note 1 

310 Bntering Locate Dsk Heads, allocating buffers ... note 1 

311 Moving disc h.ads to track 0 BIO board 
fix.d disc dri v. 

313 Track 0 bit not set BIO board 
fix.d disc drive 

374 S.tting current head position to cylinder 0 s •• not. 1 

375 Doing a dUllmy read frOll the fixed disc cylinder BIO board 
o sector 0 fixed disc drive 

376 Disposing of buffers, calling rind Si.e s.e note 1 

RI0143 
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Proble. isolation 

2~3 POI D1~tic dtaplay - continued 

Di.play Meaning of di.play 

380 Bntering Find Size, allocating buffers 

381 Doing a 'nIAGREAO' to find .ize of rigid di.c 

382 Di.c acce •• atteapt returned 

383 Coapleting Find Siz., dispo.ing of buffer. 

390 S.tting keyboard .tatu. buffer 

400 Could nat pau •• 

410 Intering Init GPIB, allocating buffer. 

411 Building first GPIB coaaand 

412 S.nding fir.t coaaand to Z80 

413 Building "cond GPIB coaaand 

414 Sending .. cond coaaand to Z80 

415 Disposing of buffers, exiting Init GPIB 

420 Zeroing block 

499 Ixiting INIT BID, calling Initstre .. 

500 Failure in InitStre .. , calling FS Init 

600 Failure in FS Init 

700 Operating console, calling Init Bxc.ptions 

800 Failure in Init Ixceptiona 

810 Setting .yste. version number 

820 Reading tt.. fro. 60 Hz clock 

822 Setting 60 Hz reference ti .. 

824 Initialising Ti.e Staap value 

900 Calling FS Set up Syste. 

950 PS Set Up Syst •• coaplets, enabling .wapping 

951 Bnabling .wapping 

952 Bnabling .wapping 

Pos.ible faults 

.. e note 1 

BID board 
fixed di.c dri.ve 

110 board 
di.c drive 

... not. 1 

... note 1 

... not. 1 

... note 1 

... note 1 

110 board 

.. e note 1 

110 board 

.. e note 1 

.. e note 1. 

..e note 1 

... note 1 

.. e note 1 

.ee note 1 

.. e note 1 

"e note 1 

.. e note 1 

... note 1 

.. e note 1 

... note 1 

.. e note 1 

... note 1 

... note 1 

999 Syatea fully initialised, printing .yst.a title no fault. 
Un. 

1 The.e failure. are unlikely to be cau.ed by bardware, they are .o.t 
probably due to corrupt .oftware. 

2 DDS .bould not Dalt on the •• nuaber. during e.tablisha.nt, they 
occur only when VPY i. being u.ed a. a test prograa 
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Proble. i.olation 

2.4 ..x Di-anoatlc di~ - contiunued 

DisplaY 

014 

015 

016 

017 

018 

019 

020 

021 

029 
030 
050 
051 

052 
053 
054 
055 
056 
057. 
058 
OS9 
060 
061 
062 
063 
064 
065 
066 
067 
068 
069 
0'70 
0'71 
0'72 
0'73 
0'74 
0'75 
0'76 
0'7'7 
0'78 
079 
080 
081 
082 
083 
084 
085 
086 
08'7 
088 
089 
090 
091 
092 

.10143 
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Hext event/failure 

Counldn't re.d disc 

Boot from floppy 
Unexpected interrupt while re.ding floppy 

Unexpected di.c interrupt while re.ding 
floppy 
Unexpected network interrupt wb1le reading 
floppy 
unexpected 180 output interrupt while .re.ding 
floppy 
Unexpected video interrupt while re.ding 
floppy 

Unexpected 3 Hx Ethernet interrupt while 
re.ding floppy 
Unexpected .e.ary p.rity interrupt while 
re.ding floppy 

Raving aucc ... fully loaded code fro. either 
the floppy or fixed disc the Boot PROM 
inere .. nts the DDS until it re.che. 029 .nd 
then p..... control to VFY 

VFY 
iiI8able the Boot PROM 
Buap the DDS up to 50 
Irror reporting .. cheni.. in VFY he. not worked 
St.ck e.pty bit in OSTATB regi.ter not .et 
.fter a St.ck re.et 
Could not load TOS or Bit 0 not working 
Could not pu.h • v.lue or bit 1 not working 
Stack empty bit .till. et after a push 
One of bits 2 to 14 working 
Stack eapty bit .. t .fter only 1~ pushe. 
Bit 15 not working 
Stack e.pty bit not .et after 16 pu.he. 
Error reporting aechani.. in VFY not working 
Dat. error after pop. Bit 14 
Data error after Pop. Bit 13 
Dat. error after Pop. Bit 12 
Dat. error .fter Pop. Bit 11 
D.t. error after Pop. Bit 10 
Dat. error after Pop. Bit 9 
Dat. error after Pop. Bit 8 
Dat. error .fter Pop. Bit '7 
Dat. error .fter Pop. Bit 6 
Dat. error after Pop. Bit 5 
Dat. error after 'oPe Bit 4 
Dat. error after Pop. Bit 3 
Dat. error after Pop. Bi t 2 
Stack e.pty b~t .et .fter only 13 Pop. 
D.t. error after Pop. Bit 1 
Data error after Pop. Bit 0 
Eapty bit not .. t after 15 Popa 
2910 c.ll .t.ck f.ilure 
Odd didn't ju.p on • 1 
Off jumped on • 0 
Byte .ign didn't jump on 200 
Byte .1gn ju~ on 0 
C19 didn't jump when it should h.ve 
BPC [3) didn't jUllp when it .hould bave 
C19 jumped when it shouldn't bave 
BPC(3) juaped when it .houldn't have 
GT.R didn't juap when it should have 
GTll juaped when it shouldn't have 
GBO didn't ju.p when it should h.ve 
GBO jullpttd when it .houldn' t have 
LSS didn't jump when it should h.ve 
LSS jullpttd when it shouldn't bave 
LEO dido' t juap when it should heve 

Po •• ible faults 

Di.c drive 
EIO bo.rd 
"e.ory board 

EIO board 
CPU bo.rd 
110 bo.rd 
CPO board 
110 bo.rd 
CPO board 
110 bo.rd 
CPU board 
RIO bo.rd 
lIe.ory bo.rd 
CPU bo.rd 
110 bo.rd 
CPU board 
110 bo.rd 
lIe.ary bo.rd 
CPU bo.rd 

CPO board 
CPO bo.rd 
CPO board 
CPO bo.rd 

CPO board 
CPO bo.rd 
CPO board 
CPU board 
CPO board 
CPU bo.rd 
CPO board 
CPU bo.rd 
CPU bo.rd 
CPO bo.rd 
CPO board 
CPU bo.rd 
CPO board 
CPO bo.rd 
CPU board 
CPU board 
CPU board 
CPUbo.rd 
CPU board 
CPO board 
CPO board 
CPU bo.rd 
CPO board 
CPO bo.rd 
CPU board 
CPO bo.rd 
CPO board 
CPObo.rd 
CPU board 
CPU bo.rd 
CPO board 
CPU bo.rd 
CPU board 
CPO bo.rd 
CPO bo.rd 
CPU board 
CPU board 
CPO board 
CPO board 
CPU board 
CPO board 
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Probl.. i.olation 

2.4 .-x D1~tic di8p~ - continu.d 

Display 

156 

157 
158 

160 
161 
162 to 168 
180 
255 

Not. 1 

N.xt .v.nt/failure 

No .y.te .. 

Pix.d di.c .rror 
Ploppy read error 

Ch.ck.uII errur in aicrocod. 
Check.uII .rror in C-cod. 
Bad chann.l interrupt. 
Floppy ... k .rror 
Loading .ucce •• fully co~l.t.d 

Po •• ibl. fault. 

Wrong but ton 
pr •••• d during 
booting 
Pix.d disc 
Floppy di.c 

Microcod. fil. 
PNX fil. 
Proc ••• or 
Ploppy disc 
Non. 

Th... failure. are unlik.ly to be cau •• d by bardwar.. It 1. lIuch aor. lik.ly 
that the .oftwar. ha. for .011. r.a.on been corrupt.d. Try to cur. th. fault by 
booting froll a boot floppy and then recr.ating the fix.d disc bootstrap. 

IUOU3 
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2.6 ... Login 

__ or ~n rejection 

Thi. information will help you to: 

• Ch.ck or .ltar UMr na •••• nd p ••• word. 

• Recr •• t. ..lfo~ or not found profile fil •• 

• R.lo.d .i •• ing .y.t •• fil •• 

"'r_and~. 

The following .t.p. will allow you to Check or 
.It.r u •• r n ..... nd p ••• word.. If the d.f.ult 
n ... i. not accept.d, r.load the .i •• ing sy.t •• 
fU. firat. 

Load the .y.t •• , .nt.r d.t. and ti ... 

Pre.. the return key when proapt.d for • n •••• 

Thi. log. into the .y.t •• und.r the n ••• gue.t 
in p.rtition u •• r. 

Li.t the n •••• known to the sy.t •• with the 
co_.nd 

OSERCONTROL LIST 

Add • new u •• r na •• to the li.t with the COlllland 

ADCUSER u •• rna •• 

A coa .. nd to·.dd • u.er .lr.ady li.ted allow. the 
p ••• word to be upd.ted. 

Pre •• ing the return key wb.n proapted will enter • 
null p.ssword. 

To upd.te • p.ssword type 

ADDUSER uaern •• e/PAS 

U.eful inforaation .bout USERCONTROL i. provid.d 
by HBLP. 

Malfoned profile fil .. pr.v.nt logging in to th • 
• y.t_. 

The following .t.p. will .llow you to fon 
.alfoned or not found profile fil ••• 

Load the .y.t... Pr... the return k.y when 
prompt.d for • n.... Thi. log. into the sy.t •• 
with the n •• e gu •• t in partition u •• r. 

BOlT .y profile 

To .x •• ih. .nd not. the cont.nts of my profile 
fil •• S •••• ction 5.1.3 for u •• of tb. EDITOR 
utility. 

Del.t. the .alfoned profile file witb the co_and 

DELETE .y profile 

Create a new profile file witb your na •• by 
copying tb. d.fault profile file. 

COpy SYS:BOOT>DEFAUtr.PROFILE SYS:USER>mydir>ny profile file 
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Entry to the problem 

Isolating the problem 

Functional diagrams 3 

Overview 

Operating information 

Reference information 

Procedures 

Technical notes 



Functional drawing. 

Thi. ..ction contain. drawings of the syst •• 
unit •• Th.s. ar •• upport.d in .ection 4 by an 
ov.rvi.w and more d.tail. 

Section 

3.1 
3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.1.5 
3.1.6 
3.1.7 
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a.ading 

.a.Q2 Syat:e. 
Configuration capability 
PBRQ2 .y.t •• ba.ic .quip •• nt 
Proc •• sor unit a ... 'Oli •• 
Display typ •• 
Jt.yboard unit 
Tabl.t uni ta 
Printer options 
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Functional drawing. 

3.1.1 Configuration capability 

The diagra •• hows the configuration capability of a typical PER02 .y.te •• 
Option. are available for di.plays, fixed di.c capacity, printer. and other 
peripherals. 

See 4.1 and 4.2 for an overview. 

See 6.1 for type and feature nu.ber. for Tl and T2 .y.t .... 

E? 
yndle.,. or Keyboard PoInlll'lg • Fixed dile(s) Floppv dllC Port.alt 
Displa" PERQ2 TaDlel 35Mb (70Mbl , Mb 

- , I 

Proceuor unit 

i --- --I CPU Memory EIO 010 
I I Writeble 1 I Control 
1 I Store L ____ 

-' 18k 10.2Mb 

II LBPIO'" LINK 

-, 
. I 

I 
I 
1 L. __ ____ I 

2xRS232 

II 
Twoet 

I I 
COMMS' 
AaynC. 
Sync. 

3185 
PRINTER 

fl202I03 
PRINTER 

. 
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PoinIinV 
taDIet or 

GP1B 

I (488-1978) 

r:-e High 
.notuIion 

OSLAN 

tal)lel 
r--t lIytus A 

I 
Il202l02 

PRINTER 
CANON 
LASER 

I 
PRINTER 

BARRIER 
Box 

PERQTOPERO 

I UNK 

fl2D3 
PRINTER 
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St,eamer 
Tape 
Unit 



Functional drawings 

3.1.2 PER02 syste~ basic equipment 

The drawing shows the physically separate units of the basic P!R02 system. The 
display can be portrait or landscape depending upon syste~ requirement. The 
tablet and associated puck can be portrait or landscape, whichever is 
appropriate. 

... .. --"..",..,,.., ... -... ~~ ..... "..-.-,._ .... ,... - .... ,.. ........ ... 
D.soay unit 
see 4.13 for an overview 

Tlblet and puck 
_ 4.15 for an overview 
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Punction.l dr.wings 

3.1.3 Proce •• or unit ••••• bli •• 

The dr.wing .how. the l.yout of the •• jor •••• mbli •• hous.d within the PER02 
proc ••• or unit cov.rs. Not. that Tl v.r.ion i. fitt.d with 1 x 8 inch fix.d 
di.c .nd T2 ver.ion •• y h.v. 1 or 2 x 5.25 inch fixed disc., dapending upon 
.y.te. r.quire.ant. 

The r.ference •• r. to .n overview of the.e unit •• 

R10U3 
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runctional drawings 

3.1.4 Display type. 

Two types of display are available for the PER02 syste •• The display can be the 
standard portrait unit, or the landscape unit. Some di.pay units may be fitted 
with an integral psu and will therefore need to be connected to the AC .ains 
electricity supply. 

See 7.10 for replac •• ent inforaat10n. 

The physical d1.ena10ns of the acreens are about: 

• portrait, 250 .. w1de, 330 .. high 
• Landscape, 430 .. w1de; 330 .. high 

~ .... ,.-- .... ,,-. ................. ,.. .. .- -~".. - ... -- ........ 

Portrait display 15 inch 

Power CONN 8 
ON/OF F power 

[.41 ••• 0 , ... 1 ~. "ao·", .. " ... " ... o,..' ..... ~ ..... I 

roo a ~~,·~o·· o;j 

Input 
fuse 

Interface panel for de powered units 

CONN 4 
tablet CONN 1 

Interface panel for ae mllns powered units 

Landleape display 20 inch 

Volume 
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Functional drawinos 

3.1.5 Eeyboard unit 

The keyboard unit consiats of an 85-.ay alphan~eric keyboard contained in a 
bousino. An interface cable connects the keyboard unit to the display unit. 

See 7.11 for replace.ent inforaation. 

8 data bitS 
no pMtY. 300 baud 
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fUnctional drawing. 

3.1.7 Printer option. 

~be P!RQ2 .y.te. baa provi.ion for the con~tion of .. veral printer option •• 

• ICL3185 
• ICL6202 
• ICL6203 
• CAHON LBP-l0 

Printer. nor.ally interface via the !IO board in the proce •• or cabinet. The 
exception to tbi. i. the CANON LBP-10 la.er printer, thi. printer interface. 
9ia the 010 board which i. al.o contained in the proce •• or cabinet. 

OK Microline 
-3185 printer 

lUOU3 
Edition 1 

Canon L.SP-10 1_., printer 

RICOH RP 1600 
Flo_iter 
6202 prInter 
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This .. ction cantain. a brief description of tbe 
syate. unit. and their .ajor function., Tbe 
content is pr .. ented in teras of r.plac.abl. 
it .... wbere applicable. and .xpand. tbe dia;r ... 
in .. ction 3. 
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overview 

4.1 Introduction 

4.1.1 General information on PERQ2 
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".1 IlIU'oducUan 

".1.1 Continued 

The ICL P!R02 ia a c~let. aingle-ua.r ca.put.r 
ayat •• with a pow.rful proc.aaor and high 
reaolution graphica. P!R02 off.ra incr .... d 
atorag., gr.at.r connectivity, high.r r.liabililty 
and i.proved aoftwar.. A choic. of portrai t 01' 
land.cAl'. diapay i. a"ailable. 

!be ayate ... tiafi •• the needa of acientiat. and 
engin •• r. whoae work r.quir.. a coabination of 
dedic.ted procea.ing pow.r and int.racti"e gr.phic 
f.ciliU ... 

The product ia .abject to continuoua d.".loPlient 
.nd additional f.ciliti .. will be introduc.d fra. 
t~ to ti... The following au.-.ry of fe.turn 
reflect. tt. plana for P.02 .y.te ... 

The hardware will include. 

• high re.olution gr.phica diaplaya 

• up to two _gabyt.a of ...ary 

• f.at .icroprogr .... d proceaaora 

• pointing and graphic. tableta 

• keyboard a 

• 35 or 70 .. gabyte. fixed diac dri" .. 

• floppy diac drive 

• printer option. 

• caa.unicationa connection 

• open ayat.. local area network connection 

• ayate •• xtenaion for .. coRd fixed diac driv., 
atr ... ing cartridge tape and diatributed array 
proceaaor 

!be diagr .. in aection 4.1.1 identifiea the .. in 
.. a.-bli.a for.ing a typic.l P!a02 ayet ••• 

• the psao operating ayate_ and utility progr ... 

• the PRX operaUng ayat.. b .. ed OIl OHIX 

• PASCAL and PORrRAN c~il.ra 

• IBM 2780/3780 .~lat1on 

RI0143 
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0gerview 

4.2.1 Continued 

The ICL PERQ syste. cOn8ists of hardware, fir .. are 
and software units which together fora a co~lete 
ayste.. This .. rvice guide is pri.arily concerned 
with the replaceaent of parts of the hardware. 
Bowever, an appreciation of all the unit. foraing 
the syste. i. needed. 

The u.er 18 concerned with the generation, .torage 
and control of progra .. and data. The .y.te. i. 
de.igned to .eet the u.ers need. and is be.t 
appreciated fro. that Viewpoint. Tbe diagr •• in 
.. ction 4.2.1 will facilitat. under.tanding of the 
coaplete .yet •• when r.f.r.nce i. being .ade to 
tbis .. ction. 

The us.r write. progra .. in bigh level languag •• , 
and hi •• tat ... nt. are co.piled to generat. an 
interaediat. level cod.. This int.raediat. l.vel 
cod. i. not execut.d directly, but .ak .. entri •• 
to sequenc.. of .icr~in.truction. whicb the 
central proc ... or hardware execut ••• 

There are two .. parate operating .y.t .... The.e 
ar.1 

• POS or PIRQ operating ay.te. 

• PBX a version of UNIX 

Tbe POS ay.te.. interaediate level in.truction. 
are in 0 code. 

The PNX syste.. inte~diat. level in.truction. 
are in C code. 

The u •• r's progra .. and data are .tored in the 
fil •• tore or in the ... ory .ubsy.te.s. The 
fil.store provides peraanent storage for all 
inforaation available to the syste.. The .eaory 
provides te.porary storage for copi.s of filed 
inforaation during progr.. .xecution. 

A visual display, keyboard and graphic. tablet 
allow interactive data input and output. 

The operating .yste. provides the user with a 
co .. and level interface. It organises the .ove.ent 
of data and progra. execution in response to the 
u .. r'. co.-and •• The sove.ent of inforaation 
between the .yste .. unit. is supportsd by the 
proces.or input-output hardware. 

R10143 



4.2.2 System hardware .ain unita 

The ICL PERQ ayst.. hardware consiata of the 
following physically .eparate .ain unital 

• proce •• or cabin.t 

• di.play un! t 

• keyboard unit 

• tabl.t unit 

• Optional print.r. 

The proce.sor unit con.i.ts of the following .. jor 
.... lIbli •• : 

• fra •• with cabl. harn ••• and fan. 

• pow.r .upply unit 

• fixed disc driv.(s) 

• floppy disc drive 

• the card cag. .. ... bly containing printed 
circuit board., mother board, proc •• sor, .eaary, 
and input-output 

Th. diagra. in aection 4.3.1 ahow. PERQ2 T1 pow. I' 
distribution. 

4.3.1 System Ac supply 

Cleneral iDfo~U .. 

Th. PBRQ2 .y.t •• i •• anufactured for connection to 
on. of the following .upplie., 

• 240 volts 50-60 hertz 

, 120 volt. 60 hertz 

Connection in Britain will nurmally be to 240V 
through .tandard 13 a.p.re fus.d plug •• 

Thia i. routed through a connector on the bulkh.ad 
and the ON-oPP isolator awitch at the front of the 
cabin.t. 

The ON-oPP isolator awitch supplies .aina power to 
th., 

• fan tray 

• power aupply unit 

• floppy di.c drive 

Ov.rvi.w 

R10143 
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o.erviev 

4.3.1 Continued 
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4.3.2 DC po"er 

Distribution 

The power .upply unit provide. DC pover to the; 

• card cage .other board 

• fi~·diac drive(a) 

• flopPr diac drive 

e bulkhead interface panel for the keyboard unit, 
diaplay unit and either or both tablet unit 

• DDS .~D1t at the front of the cabinet 

• Monitor. without integral pau 

The .other board 1s supplied "ith. 

+S volts 

+12 volts 

-12 volts 

S4-8 

OVervie" 
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OVerview 

4. 3 .... ~ dlaUibuUon 

4.3.2 Continued 

Piud dlae ~~ 

T1 the drive and adaptor board are aupplied with 
DC power through drive connector J3 at +24, +5 and 
-12 volta. 

T2 "parate connector. carry power to the adaptor 
boa~ and the drive. 

Drive Adaptor 

+5V • lA +5V' 2A 

+12V • ]A -12V • 0.125A 

The drive i. aupplied with DC power through drive 
connector J5. 

+24 volt. 

+5 vol ta (fuaed ) 

The proce.aor power .upply unit provide. power for 
the, 

• keyboard un! t +5 vol t.ti ( fu.ed ) 

• diaplay unit +55 volt. (except di.playa with an 
inte9ral p.u). lria type .enitor. will require 
24V in lieu of 55V 

• high re.olutuion 9raphic. tablet, 
+12 volt. 
+5 901 ta ( fuaed ) 
-12 volta 

• atandard tablet +12 volta (T2 fuaed by PS3 on 
the power .upply unit) 

RI0143 
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4.4 .... r unit 

4.4.1 General information on PSUs 

C 

.,2V .dj 
R43 

A B 

til 
+5V IIdj 
R43 

___ - ·SV 

ov 

80019515 
T1 Power unit 
DO NOT ADJUST 
8222/0 systems only 

80019835 

PSU 1 

1 +5V sense 
2 +5V 
3 +5V 
4 OV 
5 OV 
6 OV(+5V senseI 
7 +24V 
8 OV 
9 +12v 
10 OV 
11 +12V 
12 OV 
13 
14 
15 
16 

n34940 
T2 Power unit 
8223/0 systems only 

1 +55V 
2 OV 
3 +24V 
4 OV 
5 OV 
6 ·12V 
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Overview 
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4.4 ~r UDit: 

4.4.1 Continued 

The proce.aor power .upply unit .upplie. DC power 
tOI 

• The l09ic circuit. in the card cage 

• The keyboard unit 

• The di.play unit, when it i. not fitted witb an 
integral power aupply 

• The DDS 

• The fixed diac drive 

• The floppy diac drive 

• The Bigh ".olution tabl.t and/or the .tandard 
or l.nd.cape tablet 

• The OSLAN tran.ceiver unit 

The unit con.i.t. of two power .upplie., with 
connector., 80unted to for. a .ingl. exchangeable 
unit. The diagra. in .ection 4.4.1 i. of a typical 
P!RQ2 Tl p.u containing two .ub-.... abli ••• 

CIDI'Ic. 
Tl and T2 power .upply units are not 
intercbangable. 

The +5 volt output. on the Tl dual suppli.s ar. 
join.d and balanced by a work.hop techniqu.. Do 

not atte~t to adju.t or r.plac. on .it. 

Dual paU'. are identified a. PSUl and PSU2. Inputs 
and output. ar. through t.rainal. to plugs and 
.ocketa. Separat.ly fused +5 volta .upplie. are 
provided fors 

• the fixed diac(.) PS2 lOA 

• the floppy diac, DDS, tablet, and keyboard PSl 
SA 

T2 units bave a .eperately fused +12 volt supply 
for the IlUZ tablet. PS3 2A 

The unit identified a. PSUl provide., 

Tl 

+5V • 35A 
+24V • 4A 
+12V • o.a 

T2 

+5V • 70A 

The unit identified a. PSU2 provide.: 

Tl 

+5V • 35A 
-12V • a 
+5SV • 1.5A 

Rl0143 
Edition 1 
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4.5.1 general inforaation on .otherboard 

"----~ 

-

( ) 
0000 

CableS ca"ying Signals 
10 and from Itle mOltletboard. 

Connector numbers 
9 7 8 10 11 6 5 4 

IT1 ~ ffil mJ rJ ®.: ffil 
tiJJ tiJJ ~ & ili :1 w 

, , . 

3 2 

0I't1 LAt'. _n _a ,,,010 V.0I0 "'G" IILlit VUIEO 
"" , , OUT TULIT _. 

• A -owttll 

O"enie" 

o 
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4.5.1 Continued 

The aother printed circuit board at the back of 
the card cage provide. for .ignal interconnection 
and di.tribution between. 

• The CPO board, connector Jll 

• The .. aory board, connector JI0 

• The KIO board, connector J9 

• The 010 or link board, connector J8 

The dia9raa in aection 4.5.1 identifie. the 
aotherboard connector. and the bulkhead interface 
panel. for Tl .y.te .. 

The aother board al.o ba. interface connector. 
for. 

• The di.play unit 

• A general purpo .. in.truaentation bu. (GPIB) 
Thi. i. u .. d for the hi9h re.olution tablet unit 
and optional printer. 

• A RS232 interface 
Thi. i. uaed for optional print.r. and 
co..unicationa. PD02 u.e. the keyboard 
connector for a .. ccond RS232 interface 

• A 010 connector 
Thi. i. u.ed for OSLAN and the La.er printer 
connection 

The PERQ2 .yetea unit. plug into the bulkhead 
interface panel to which the aother board 
interface connector. and .aae board connector pin. 
are extended. 

Signal. to fixed and floppy di.c. pa.. through 
off-card connector. on the I/O or 110 PCB. 

PDO to PERO link aignala are pa ... d throu9h off
card connection. on the 010 or Link board •• 

~w..ad 1at.e&':hae 

Thie panel provide. the interface for the varioua 
PIR02 configurationa. 

R10143 



4.6 CPa boud 

4.6.1 General info~ation on CPU board 

Memory I highway 
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4.6 CIa boud8 

4.6.1 Continued 

The Central proce •• 1ng unit .1ng1e printed circuit 
board 1. a 16-b1t wide, 170 nano.econd in.truct1on 
ti .. aicropragra..-d device. 

The aicrocode execute. C or 0 code. 'l'ti. 
instruction. are .ingle byte 1n.truction. fallowed 
by up to 4 byte. of paraater •• 

c:.a&nl .ton 

The 4B-bit aicro-instructions are held in the 
control .tore. Th1 •• tore con.1.t. ofr 

• _ad only ... ory (ltOM) holding in.truction. used 
during the fir.t pha.. of .y.te. e.tabli.haant 
and tJlen di .. ble 

• Rando. acce ••• _ory (RAM) loaded during ayate. 
e.tablishHnt 

This ver.ion of the CPU board ha. a control .tore 
of 16K 48-b1t word •• 

The two diagra.. in .. ction 4.6.1 .bow the general 
layout and operation of a CPU board 

The control .ton addre •• i. generated by a 
coap1ex .ing1e-ch1p aicro-.. quencer incorporating 
a 5-1e .. 1 call .tack. Input. are ju.p para.etar., 
interrupt., and operand •• 

The .icro-.. quencer allow. the execution of a 
aicro-1n.truction while fetching the next .icro
in.truction fra. the control store. 

Addr .... d a1cro-in.tructions ara buffered in a 48-
bit aicro-in.truct1on register fro. which the 
various fields control operand .. lection, .il! 
function, juap conditions and aaery ace.... . 

Single in.truction. coabine .rithaetic or logical 
operation. with .. aory acce •• and conditional 
juap •• 

DteUioa bits 

The CPU b .. ical1y band1e. 16-bit words but four 
extension bit. are esployed witbin the engine for 
daplificaUon of 1lU1U-1ength operation •• nd., the 
generation of lO-bit •• aery .ddr ...... 

The 17-function 20-bit aritbeetic logic unit 
produce •• 1cro-in.truction re.u1ts which ara 
buff.red for u.e as: 

• .... ory .ddr... and data in 

• Input-output bus addre.s and data 

• Source operand register input 

R10143 
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4. 6 CPU boIIrd 

4.6.1 Continued 

A and • -..lUple:mra 

Di.tributed multiplexor •• elect oper.nd. for the 
ALU from, 

• The a .. ory 

• The I/O Bu. 

• The CPU internal hardware 

D E8gutan 

The XY Re;iatera provide ;eneral work in; r.oi.t.r. 
and local .torao. for c.rtain 0 or C code 
reoi.ter •• Th.r. ar. 256, 20-bit reoi.t.r., .ny 
two of which _y be .ddr ... ed dllUltaneously frOli 
the X and Y fi.ld. of • aicro-in.truction. 
Re;i.t.rs .ddr •••• d from the X fi.ld are .v.ilable 
to the A input of the ALO .nd r.oiat.r. .ddr .... d 
from the Y field .r. available to the B input of 
the ALO. Th. XY r.;i.t.r •• r. loaded with .. l.ct.d 
ALU re.ult •• 

A push-down pop-up E (.xpr ••• ion) .tack holda up 
to 16 20-bit it.m. providin; .ffici.nt loc.l 
.tora;. for partial r •• ult •• The .xpr ••• ion atack 
is loaded with .el.cted ALU r •• ult. which ar. then 
available to the A side of the ALO. 

The op.ration r.oi.t.r. .r. lo.ded from ••• ory 
with .i;ht 0 or C cod. byt ••• Th •• iOht byte. are 
.ddr .... d .. squenti.lly by • 4-bit byte pOSition 
count.r (BPC), .nd mad. available to the A .ide of 
the ALO. Th. mo.t .i;nificant bit of BPC indicat •• 
that the OP reoi.t.r n •• d. refill in; and i • 
• lIploy.d by the aicrocod. .. • jump condi tion. 

Th. first byte of .ach 0 or C cod. in.truction i. 
used by the aicro-.. qu.nc.r to fora the .tart 
addr... of the microcod. that .xacut.s it. 

The R .. t.r operation (Ra.t.r Op) function i • 
• upported by .p.cial hardwar.. The function 
manipulate., on bit boundari •• , ar ... of the 
memory hold in; the di.play acr •• n ar.a. (Windows). 

Part of this hardware al.o .llow. the .anipul.tion 
of ALU r •• ult •• It •• s of 16-bit. _y be shift.d 
left or ri;ht 0 to 15 poaition •• nd _.ked within 
on. micro-instruction ti •• of 170 nS. 

litera stata r.giater: 

Th. 8icro state reoist.r allows the tran.fer of 
CPU .tatu. and extenaion bit. value to the .emary. 

IUOU3 
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4.6 CPU boud 

4.6.1 Continued 

Nicro-in.truction. control CPU acce.. to the 
.. lIOry allowinQI 

• The StomG. of 1, 2 or 4 16-bit word. 

• TIle ret:cbiftG of 1, 2 or 4 16-bi t word. 

TIle .. word •• ay be acce.Md in forward or ny.r .. 
ord.&, (MORaNDI INDO). 

Ti.inQ fo&' the tran.f.&" and CPU u •• of aultipl. 
Iii-bit word., requir •• tile p&'Oyi.ioll of only 
.inQle word buffer. within the CPU for ... ory data 
in and out. 

I/O data INa 

Co.aunicatlon with the 1nput-output 8Ubay.te. i. 
by .. an. of the lli-bit bi-directional I/O data bus 
(lOD). Data nad fro. the bus i. ..dlabl. to the 
A aide of the ALU. The ALU re.ult 1. buffe&'ad for 
transfe&' to I/O and .. aery board. tbrouGb the bu. 

TIle .. aery and I/O board. Mnd interrupt requ •• t. 
to the CPU when tlMty require attention. The 
request. re .. in pendinQ until polled by the .icro
prOQraa. Eacb interrupt cau.e. a unique value 
(vector) to be input to tM aicro-Mquencer. TIle 
CPU aicrocode juapa to the routine appropriate to 
the interruptinQ devic •• The interrupt. are not 
.a.kabl. or unconditional. 

RI0U3 
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4.7 _~ boaI:d 

4.7.1 General information on .emory board 

Mother board 

Memory I highway 

Input-output ~ 
bu. l 
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I , 
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Overview 
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4. 7 -..ory boaI:d 

4.7.1 Continu.d 

Th .... ory print.d circuit board. provide the 
b&aic r.ndo •• cc •••• tor., driv.ra, buff.r •• nd 
control .nd .1.0 bolda the logic circuit. 
g.ner.ting the visu.l displ.y .ign.ls. Diffarent 
board type •• r. used for ay.ta .. witA portrait and 
land. cape display unit •• 

The .torage capaci ty of the .ingle board can be up 
to 2 .egaby~ .. 

Both CPU and I/O board. can acce •• the .e.ory 
through the • .-cry data and addra.. high •• ys. The 
CPU u.e. the I/O data bus for display generation 
control. 

Requ .. t. for .e.ory acce.. ar. .ignalled to the 
CPU board wher. logic circuit. deal with any 
contention. 

The two diagr ••• in .ection 4.7.1 .how the gener.l 
layout and operation of the .. aery board. 

The randoa acce ••• e.ory (JlNI) array i. organi.ed 
for the p.rallal acce •• of 1, 2 or 4 16-bit word. 
in one 6aO ns .eaory cycle, .hich i. four .CPU 
aicro-in.truction beat •• 

Acce •• to .. qu.ntial row addr ..... , to refre.h the 
di.pl.y .creen, ... na that no .pecific refre.h 
aechani •• i. requir.d for the dyna.ic .rray. 

The CPU or I/O board. pre.ent • word .ddre •• on 
the 20-bit • .-cry .ddre •• highw.y. Thi. i. 
buffered on the .e.ory board .nd used to g.ner.te 
bank. colusn and row .el.ction .nd the two pha •• 
a-bit chip .ddr •••• 

Th. 16-bit word. on the a .. ory d.ta in high.ay 
(MDI) ar. loaded into a buffer and. p.rity bit 
for that word gen.rat.d. Dependent on .tore 
function 1. 2 or 4 word. are collectei:l .nd written 
to the array. 

Th. fixed disc and other channel controller. on 
the input-output board. hav. direct •• aary ace ... 
and us. four word data tran.f.r •• 

A bad parity facility allo •• the parity checking 
logic to be t .. t.d. 

The four word. each with a p.rity bit are loaded 
fro. the array to the ... ory data out buffer. 
Word. defined by the fetch function are .nabled on 
the .e.ory data out highway (MDO). Parity i. 
checked for each word enabled. 

lUOU3 



4.7 "_zy boards 

4.7.1 Continued 

I'"' 

Memory 
data in ..-. ...- Word 3 o. 
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4.7.1 Continued 

D1apl~ data 

Data for the display scr.en is writt.n by the CPU 
to an area of •• mory allocated for that purpose. 

Th. CPU control. the display cont.nt by writing 
the r.quired bit patt.rns to the display data 
... ory ar.a. 

The CPU al.o loads parall.ter. to the .... ory 
display logic circuit. which d.fine the .emory 
ar.a a.ploy.d, and the activ •• cr •• n siz •• 
Par_.t.r. are updated by the CPU in respon .. to 
lin. count.r int.rrupts froll the ••• ory display 
logic circuits. 

The .cre.n i. r.freshed 60 ti ••• a .. cond by the 
•• mory di.play logic circuit •• Th. r.fre.h rate is 
d.fin.d by tilling circuits on the board 
int.rl.aving ••• ory .cc ..... with ext.rn.l 
r.qu.sta. Oispl.y .nd cur.or .ddre.s cuunter. • •• n 
that only infrequ.nt CPO p.r_.t.r upd.t.s are 
n.ed.d. 

9ideo aigaals 

Data r.ad fro. the ••• ory .rr.y in r •• pon.e to 
di.play and cursor .ddr..... is •• rialis.d and 
transllitted to the display unit. Horizontal .nd 
v.rtical .ynchronisation .ignals are also provided 
by the display logic tilling circuits. 

RI0143 
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4.8 010 board 

4.8.1 General information on 010 board 
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4.8 010 baud 

Thi. d .. cription relate. to the diagra. in •• ction 
4.8.1. 

The 010 (optional input/output) board when fitted 
occupies the 010 .lot in the card cage. Th. .other 
boArd connector is J8.' 

The optional input-output board can hold logic 
circuit. for thr .. interfac ... The .. circuits are 
for thea 

• PBRO to PlRQ .trip-line link 

• OlLAR connection 

• canon laser printer 

Thi. interface is provided in the .... way a. by 
the link board and' function. ic:lentically. The 
physical interf.c. i. provided by the two 50-.ay 
off-card connectors. 

The circui ts on the 010 board I 

• drive the phy.ical interface to the OSLAR 
tr.naceiv.r hardware through PIR02 OSLAR B 
connector 

• provide data encap.ul.tion .nd link _an.ge.ent 
functiona iaple •• nting part of the d.t. link 
lay.r in conjunction with the CPU .nd I/O 
board •• 

• provide a channel controller interface .t the 
.eaory and I/O data highways 

The .. circuit. are functionally the .... a. tho.e 
on the 110 board which provide the PER02 05LAR A 
connection. 

The chann.l controll.r logic provide. an interface 
for this printer througb the 010 connector on the 
aother board 

JUOU3 
Bdition 1 54-25 



4.9 ao--.s 
4.9.1 general inforwation on EIO board 
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,.....,I""""'r----v 

OVerview 

DMA 
CONTROlLER 

l/l."-------J'. ... ~ 
,.------"\1 

"'-___ o,tionailO 

Data 
Butter 

. CMA requests 

Fixed disc 
controller' 

~---... 
OSLAN 
Controller 

.A .... -

.. -.I 

A .. 

(-_____ ."'[ 7 

.. 

IOD 

r'-

~----------------------~' 

S4-26 

RIOI43 
Edition 1 

Fixed disc drive 
Interface 

OSLAN 
Transceiver unit 
Interface 

1 

ZO deIriCt 
Interfaces 

GPlB 
FlS232 
TIDktt 
keybOn 



4.9.1 Continu.d 

This d .. cription relat.. to the di.gr... in 
section 4.9.1. Th •• th.rn.t input-output board 
introduced with the PER02 sy.t ... provide. 
additional faciliti ••• nd i.proved perfor •• nee. 

The .... board i. u •• d for both Tl .nd T2 .y.t .... 
But two link. JP2 .nd JP3 .ust be fitted to the 

,board when u •• d with T2 5.25 inch di.c •• Link. JP2 
and JP3 .u.t not be pr ... nt wben the board i. u.ed 
witb Tl 8 incb di.c •• 

The 110 board pr09id •• control forI 

• fixed disc drive 

• flopPr di.c drive 

• k.yboard 

• .tandard tabl.t 

• OSLAN connection 

• two RS232 int.rf.c •• 

• a OPIB 

• speech output 

Th. board also bolds a real ti .. clock-calendar. 

The 110 board circuits for control .nd data 
.ervicing of periph.rals fall into two group.1 

• .tat •• achine. for the fixed di.c and OSLAN 
connection 

• the I/O Z80 aicroproce •• or .y.te. controlling 
the oth.r device. 

The ... ory highway and the I/O d.ta bu. ar. u.ed 
for inforaation tranafer with the CPU and ... ory 
board •• 

The dir.ct .. .ory .cce •• controller has 6 channel. 
for acc... to tbe PERQ .eaory board. The 110 board 
circuits use four of the •• chann.l •• One for the 
fixed di.c, two for OSLAH, .nd one for tb. Z80 
.y.te.. The other two channel. ar. for I/O 
option •• 

Tbe DNA controll.r ha. header .nd addre •• 
regi.ters for each cbann.l which it updat •• aft.r 
data tr.n.f.r.. Th. regi.ter. are load.d intially 
by tbe CPU. 

Data tran.fer. initiated by the peripheral re.ult 
in quad-word tran.fers of data with the .e.ory 
board. 

rixed disc dri.. controller 

Th •• e logic circuits provide the interface to the 
fix.d disc driv •• Connection to the drive is by a 
50-.a, striplin. fro. the EIO board off-card 
connector JB. 

RlOU3 
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OVerview 

4.9 110 bou'd 

4.9.1 Continued 
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4.9.1 Continued 

Controller c~.and. and paraaeter. are loaded into 
the controller regi.ter. froa the I/O data bu. and 
the controller return. atatu. to the bu •• The 
dedicated controller lOlJic oenerat .. all the 
aignata required for control of head .av .. ent., 
head .election and data tranafer. The DNA 
controller handle. the tran.fer of data between 
the di.c controller data buffer and the PIRO 
.-ory. 

The.e logic circuit. provide the psao interface to 
an IeL open .y.~ local area network Tranaceiver 
Unit. Connection. through the .other board are to 
a 15-way D connector on the bulkhead interface 
panel. 

The EIO board circuit. provide data encap.ulation 
and help in the data link .anag .. ent. A 
.icro .. cond clock-ti.er i. provided to help in 
aorting out colli.ion. on the network. The tt.er 
i •• et by .oftware and interrupt. the PERO CPU. 

The DNA controller handle. the tranafer of data 
between the OSLAN controller buffer. and the PDO 
•• ory. Separata channel. are u .. d for tran • .ttted 
and received data but tranafer. are not 
.iaultaneoua. 

The .y.te. conai.t. of a 4MBZ 180A aingle chip 
aicroproc .. aor interconnected with aupporting 
circuita by an addre •• bua and a data bua. 

The PSRO CPU control. peripheral operation. by 
tranaferring co_and. and/or data to the Z80 
.ubey.tea through either the DNA controller 
channel or the I/O data bua. 

The .upporting circuit. provide the following 
fe.ture •• 

• The I/O bua interface, two 16 byte regi.ter. for 
zao PDO CPU caa.nicaUona. Interrupt line. and 
.tatu. bite provide band-.baking for tran.fera 
through the I/O data bua 

• A 32 byte buffer for tranafer to and froa 'the 
PIRO .. aery. Tranafera are handled by the DNA 
controller 

• The Z80 ... ory con.i.ting of 4 Kbyte. of boot 
PIOM and 16 Kbyte. of dyndic RAIl 

• The Z80 direct HIIOry acce •• Chip 8237-2 
allowing the Z80 peripheral controller. to 
acce •• Z80 HIIOry through the zao bu.. Thi. 
circuit alao refreahe. the dyna.ic RAIl 

• Interrupt steering for direct entry to Z80 
.. rvice routine. for device. interfaced through 
the zao ay.te. 

• The Z80 ay.te. peripheral. interface circuit •• 
The followino paraoraphs give an outline of 
the.e circuita 

RI0143 
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4.9 DO board 

4.9.1 Continu.d 

Interfac. connection. to the .ingl. drive within 
the proc ••• or cabinet are carri.d by a 50-.ay 
.triplin. and the 110 board off-card connector JA. 

A P076! floppy disc controll.r chip on the zao 
bus take. co.and. and para •• tera fro. the zaocPO. 
Thia chip has dir.ct acce.. to the Z80 .e.ory for 

. data byte transfen. 

The general purpo.. in.tru.entation bus connection 
i. to the bulkhead interface pan.1. Th. d.vice • 
• upported bf ICL on this psao int.rface are; 

• high re.olution graphics tablet 

• 6202/02 corre.pond.nce printer 

• 6203 Print.r/plotter 

A 9914 intelligent GPIB contro1l.r chip and 
tr.nsceiv.r. bandle .11 the int.rface control and 
data tr.n.fer •• The controller i. progr •••• d by 
the zao CPO and h •• dir.ct acce •• to the Z80 
... ory for data byte tran.fers. 

Two .eria1 input-output (SIO) chips provide foul.' 
channels which are u.ed forI 

• R5232 int.rfac. A .t the bulkhead 25-way D 
connector 

• .peech output .nd .tandard tablet input 

• RS232 int.rf.ce B at the bu1kh.ad 25-.ay D 
connector 

• keyboard input 

The SIO chip. and a.soci.t.d ti .. r circuit. are 
initialised with parameters which define the 
protocol for each of the foul.' channel.. The RS232 
interlfllce protocol. are d.fined by PSRO software 
to the Z80 CPO which load. the SIO and ti •• r 
regi.ten. Operation up to 9600 b.ud is support.d. 
The protocol a for the apeech/t.blet and keyboard 
channe4i are fix.d a.1 

• .peech output - synchronou.'" bit charact.r., 
sync charact.r 55, continuous 
ayncbyte. ar. tran •• itted wh.n 
th.r. is no data. 32 KHz clock 

• atand.rd tablet - synchronous, about 90 ..... g •• 
a second con.iating of a 
.yncbyte of 7£ and 4 data 
byte.. 32 KHz clock 

• keyboard input - asynchronou., .ight data bits 
framed by a aingl. atart and 
.top bit for .ach key pr .... d. 
30 KHz clock 

Ov.rvi.w 
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4.9 110 baud 

4.9.1 Continued 

~ flaetiag point unit 

Thi. uni t b not uHd by the software and the 
caaponent. are only fitted on early board •• 

The EIO board can hold a 8087 nu .. ric data 
proce.ain; chip with control and interfacin; 
circuita. This aub-ayat .. caa.unicate. only with 
the PUQ CPU tbrou;h the I/O data bua. 

The PERQ CPU can load instructions to a queue in 
the rPU and examine. ita .tatua re;iater for . 
indication that reault. are ready for retrieval. 

Note. The floating point, clock apeech and ti .. r 
are not .upported at firat releaH. 

A crystal controlled clock-calendar chip MSM5832 
with battery back-up. The lithium batterys' shelf 
life ia approxiaately four years. The clock i. aet 
during board test and can be Ht again on aite 
uain; a apecial tool. See 7.7.4. 

Thia circuit allova the PERQ CPU to requeat the 
date and ti.. froa the Z80 ayat.. thus reaoving 
the need for operator entry when loggin; in • 
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Edition 1 54-31 



overvie" 

4. 10 L.t.ak board 

4.10.1 General information on-link board 

I/O data bus 

ContrOl 
in 

Control 
out 

241 
Link 
data in 

042 
Link 
data out 

16 

Test 244 
pattern 
PROM 

16 

Addresses 000 to 037 

Echo 

244 

T est patterns 

Octal Data pattern Octal Data pattern 
address address 

0 0 0 0 0 • • • • • • 0 0 0 1 0 2 0 1 1 ------ , 1 , 0 
0 0 1 0 0 ------ 0 0 1 0 0 2 , , , ------ , , 0 , 
0 0 2 0 0 ------ 0 1 0 0 0 2 2 , , ------ , 0 , , 
0 0 3 0 0 ------ 1 0 0 0 0 2 3 , , ------ 0 1 1 1 

• • • • • • 
0 1 6 0 , ------ 0 0 0 0 0 3 6 , 0 ------ 1 , 1 1 
0 1 7 1 0 ------ 0 0 0 0 0 3 7 0 1 ------ 1 1 , 1 
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4.10 Lillk boud 

4.10.1 Continued 

When fitted, this board slots into the 010 board 
position in lieu of the 010 board. The link board 
allows the direct connection of one processor uni t· 
to another. Identical link boards are fitted in 
each processor. TWo 50-vay 50-foot striplines 
between the link boards off-card connectors carry 
the contr~l and data signals. 

The feature is not generally available but is used 
in aanufacturing test and other special 
applications. 

The diagr .. in section 4.10.1 identifies the 
layout and operation of the link board. 

The 010 board bas the link logic bu.ilt in. 

The link board provides fo~ an external connection 
to the I/O data bus. Control and data lines froa 
the link are isolated frca the bus by receiver 
aapl1fiers on the link board. Control and data 
lin.. to the link ca.e fro. buffer registers on 
the link board. 

'bet ... 

The link board al.o holds a test pattern PROM and 
echo facility logic circuits for checking the 
link • 

.,.u. _talbU ..... at 

The link, if fitted, is the first choice as a 
syst.. establishaent load device. A sequence of 
16-bit word transfers i. used to load 256 .icro
instructions into the control store RAM. There is 
no sua check on the data which is transferred 
directly to the control store. 

1110143 
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4.11.1 The Micropolis 8 inch 35 megabyte drives of PER02 T1 

ElO PCB 

J102 

Interface 
acla!)tor 

Preamp 

J103 

J101 

1200 Oisc Orive 

J6 

J1 

oc'power 
+24v+5v-12v 

Oevc:ie 
elec:lronics 

Motor contrOl 

Overview 

FIUIt 
monitor 
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4.11.1 Continued 

Thi. de.cription relate. to the two dia;ra .. in 
.ection 4.11.1. 

A Micropoli. 1200 .erie. B inch non-exchan;eable 
di.c drive i. mounted in the PBRO 2 T1 proc .. aor 
cabinet to provide 35 me;abyte. ofperaanent 
.tora;e for the operatin; .y.te. and u .. r file •• 

The drive i. interfaced to tba fixed di.c cbannel 
controller on th. RIO board. Th. controller 
initiate. head po.itionin;, baad .. lection and 
data tranafera. 

Th. thre. B inch di .. eter di.c. are directly 
coupled to a 3600 rpa bruahl ••• drive .otor. Power 
for the motor i. provided at +24 volt. dc. 
Infonation for an electronic co .. utator i • 
• upplied by three LED'. on the aotor control PCB. 
There i. nonally a power on delay of about 30 
.econd. for the drive to come up to apeed. 

The .ix heads are po.itioned by a voice coil 
drivin; a •• in;in; era mechanism. Poaition 
reference 18 to 601 tracks recorded on a dedicated 
aurface. Tba track to track ... k ti.. 18 12 
milliaeconds and the avera;e data accea. ti.e 50 
milliaeconda. 

Serial data i. tranaferred to and from the disc 
drive at 720 kilobyte. per aecond. The foraat and 
content of the identifier and data blocks 
includin; cyclic redundancy check byte. is defined 
by the proce.sor. 

The basic drive has thrae PCB •• A further B inch 
basic or alav. drive .. y be daisy-chained from the 
m .. ter drive, but cannot be fitted in PBR02 T1 
cabin.t. 

The board. fitted in the basic drive and their 
.. in function. are, 

Preamplifier board. 

• Track .. rvo amplification 

• Read .. laction 

• Read data aaplification 

• write current drivin; 

• Fault detection 

R10143 
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4.11 Plsed di8C dzi ... 

4.11.1 Continued 

S4-36 

J3 

Interface adaptor ---4lI----I1 

Device electronics ----H---..ij.~ 

J1 

Motor control --~-~--,*-P4U 

Device 
electronics 
board 

Overvie" 
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4.11.1 Continued 

Motor control board 

• Drive aotor .peed control vith photo .en.or and 
power allPlification 

• Track ~itioning .. rvo vith ca.penaation and 
power aJaplificaUon 

• Power .. aing 

Device electronic. board. 

The device control logic i. ba.ed on a 
aicroproceaaor .y.tea. The functioa include 1 

• "nufactu~ bad track re-a1location 

• Velocity profile generation 

• Drive .. quencing 

There are a1.01 

• ~ite, read and .ervo logic circuita 

• Interface trana.itter. and receiver. 

The di.c. and heada are .ealed in a clean air 
filtered coapartaent by the aotor control board. 
All electrical connection. to the clean air 
cOlIPartaent are carried by the aotor control 
board. 

The other board. are binged for acce.. at the 
oppo.ite end to the interface connector •• 

Drive configuration b by _an. of link. on the 
device electronic. and aotor control board •• 

All control and data .iga1. are carried by a 50 
vay .tripline. Thi. link. the int.rface adaptor 
board connector J8 to the 110 board off-card 
conn.ctor JB. 

Power i. auppl1ed to the drive through connector 
J3 on the device electronic. board. The dc 
voltage. and approxi .. t. current. ar.1 

• + 24 volta at 3 aapere. 

• + 5 volta at 1.8 aapere. 

• - 12 volta at 0.8 allPere. 

JUlIl43 



Overvie., 

4.11.2 The Micropolis 5.25 inch 3S .eoabyte drive of PER02 T2 

Preamp 
PCBA 

Control 
interface 

Address 2 
slave drive 
device 
electronics 
bolrd 

Address 1 
master drive 
adaptor 
board 

~------------------------------~ 

, 
I 
I Positioner 

t~-T-
Ground lug 
(on chassisl 

Oata 
Interface 

c::J.. .... Brake/latch 

----- -- -..::a-- ----
I 

MecNnics assembly I 

Spindle 

I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 

-------~ 

Spindle motor 

Test 
connector 

Processor cabinet 
rear panel 

• D IIJ 0' 0 

Drive mounting 
channel 
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OVerview 

4.11.2 Continued 

Thi. de.cription relates to the two diaQrama 
contained in aection 4.11.2. Micropolis 5.25 inch 
fixed disc drive fitted to PERQ2 T2 ayste.s. sodel 
1303. 

A Micropolis 1300 .. ries non-exchangeable di.c 
drive i. aounted in the PERQ 2 T2 proc .. sor 
cabinet to provide 35 -.gabytes of peraanent 
storaQe for the operating system and user fil ... 

A second drive say be bauaed in the cabinet to 
provide an extra 35 seQabytes. 

The driv .. are interfaced to the fixed disc 
channel controller on the EIO board. The 
controller initiates head positioninQ, bead 
.. lection and data transfers. 

The 5.25 inch dia .. ter discs are directly cuupled 
to a 3600 rp. brushles. drive motor. Power for the 
aotor is provided at 12 volts dc. lnforaation for 
.n electronic co .. utator i. aupplied by three 
LID's on the aotor control PCB. There i. noraally 
a power on delay of about 30 aeconds for the drive 
to co-. up to speed • 

. The six heads are positioned by a voice coil 
drivinQ a swinQing ara .ecbanism. Position 
reference is to 601 tracks recorded on a dedicated 
surface. The track to track s_k tise i. 6 
ailli.econd. and the averaQe data acces. ti.e 30 
sUlissconds. 

Data tzanafer: 

Serial data i. transferred to and from the disc 
drive at 6 Mbits per sscond. The foraat and 
content of the identifier and data blocks 
including cyclic redundancy cbeck bytes i. defined 
by the proces.or. 

Drift ca ...... ata 

The basic drive baa three PCB •• A further buic or 
slave drive .. y be daisy-chained froa the .uter 
drive. 

The boards f1 tted in the ba.ic drive and their 
.. in functions are. 

Pre .. plifier board. 

• Track .. rvo preaaplif1cation 

• Read selection 

• Read data preaap11ficat1on 

• Write current drivinQ 

• Pault detection 

• Write fault detection 

RI0U3 
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4.11 Fixed aiae drives 

4.11.2 Continued 

Address Z 

Address 1 

54-40 

OVerview 

r-______________ ~P~O~ 

+5v and ·12v 

Disc Z 

Disc 1 

Adaptor PCB ~ [} JE 

moun~ on tOg 2m I+-J .. D-: __ .. 
ot Dis~ 1 1 

(L.o..,.,. M~Nnisll) 3,. JC 

~m 1 1 [} Jill Pou.,. 

'---______ ~i------JI------------- JS . +5v and -12'01 

To EIO 
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4.11 rized di.c dri ... 

4.11.2 Continued 

Motor control board 

• Drive aotor coaautation, current limiting and 
control 

• Po.itioner aignal power a~11fication 

• Brake aolenoid control 

Device electronic. board. 

The device control logic ia ba.ed on a 
aicroproc ... or ayate.. The function. area 

• Spindle apeed control 

• Write logic 

• .ead channel aaplification, filtering, 
digitizing 

• Servo aignal aaplification, AGe, de.odulation 

• 'ault detection 

• Index, guardbend. Track 0 decoding 

• Clo.ed loop poaitioner aervo 

• Microproce.aor based control logic, including 
. drive .. quency, and velocity profile generation 

The disc. and heads are aealed in a clean air 
filtered coapartaent by the aotor control board. 
All electrical connections to the clean air 
coapartaent are carried by the aotor control 
board. 

The other boards are hinged for access at the 
opposite end to the interface connector •• 

Drive configuration i. by .eans of link. on the 
device electronic. and aotor control board •• 

All control and data signal. are carried by a 50 
vay atripline. Thi. linka the interface adaptor 
board connector 31 to the E10 board off-card 
connector 3B. 

Power is aupplied to the drive through connector 
33 on the device electronic. board. The dc 
vol tag .. and approximate current. are, 

• + 5 volt. at 0.9 aapere. 

• - 12 volta at 3.7 a.pere. 

R10143 
Edition 1 S4-41 



4.12.1 General information on floppy disc drive 

Spindle drive 
motor 

~ 

(( 
II 

PCB 

....... 

OVerview 

AC connector J4 

DC connector JS 

Signal connector J1 

PCB 

Read 
logIC 

To I/OPCB 

Read data 

Head 
stepper 

Write protect :,,:~~ I Write data 

:: ~:::::=:=;::;:::=====~ .... w.r.ite_ .... : __ Write data 
.. lOgiC:: 1-_ •• Write protect 
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,I 
II 

Track 00 
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... -- Head select 

... --- Ooor lock 
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... -- Track 00 
Index 
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4.12 P1o~ dille dd .. 

4.12.1 Continued 

A Shugart 851 or SA858 disc drive is used in 
PBRQ2 systema. A layout of the 851 disc drive is 
shown in the diagram in .. ction 4.12.1. 

A Shugart double sided floppy disc drive is 
~unted in the processor unit. The drive provides 
up to 1 .. gabyte of exchangeable storage for user 
fil ... The device is also the alternative to the 
fixed disc for syste. establish.ent and allows the 
operating syste. to be rebuilt if corrupted. 

The unit i. interfaced bY the I/O Z80 control on 
the I!!IO board. 

When a floppy disc i. in.erted it is positioned by 
and clamped to the registration hub in the centre 
of the spindle face. The heads are loaded onto the 
disc surfaces and the spindle is belt-driven at 
360 rpm bY the 240 volt SO hertz drive motor. 

Bead poaitioaing 

A preciSion stepping .otor poaitiona the two heads 
on one of the tracks in respon.. to co_ands frOID 
the controller. The track to track seek ti.e is 
8 lIS. 

The controller selects the head on one side of the 
floppy disc for the transfer of data. 

Dab tranafer 

Serial data is transferred to and fra. the 
diskette at 62.5 Kbytes per second, for the 851 
disc drive. 

The format and content of the .. ctors on each 
track are controlled by the procesor. 

All control and data lines are carried between the 
I!!IO board off-card cunnector JA and the flexidisc 
PCB connector Jl bY a SO way stripline. 

Mains power is supplied through connector J4. The 
proc .. sor power unit provides DC supplies through 
connector J5. 

RI0143 
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4.13 Di.play uait. 

4.13.1 Portrait and landscape displays 

, , , 

Portrait display 15 inch 

, , 
\ 

Displey ... mOly with tilt base moulding 

Power 
ON/OFF 

Overvie. 

Landscape display 20 inch 

r ..... o t"I' -0.(- "'010·" "',_acl ~''''IS ~WMC I 

iDDo ~~:::O,' .O;j 

Input 
fuse 

CONN 8 

Interface panel for dc powered units 

CONN 4 
CONN 1 

CONN 2 interlace. 
video-in Brtghtness 

contrOl 

InterfllCe pane' for ac meins powered unIts 
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OVer"i • ., 

4.13.1 Portr.it .nd l.nd.c.pe di.plays 

The dr • .,ing shows £ •• ture. of the PBR02 diapl.y 
units for Tl and T2 sy.te_. 

The di.pl.y units con.i.t of • di.play •••• ably 
fitted .,ith baM, bead .nd coyer lIOuldinv •• Th. 
displ.y ..... bly box cha •• i. ho1da. 

• the CRT, Scan PCB and tran.foll:8er. 

• de power H9Ul.tor Of:' •• ina power unit 

• displ.y unit interf.ce p.nel 

• loudspe.ker, yoluae .nd brightne.s controls 

~ black .nd .,hite .onitor is dri"en frGa the 
di.play control on the .. aery board. The di.play 
control prOYide. ..p.rate video, horiaont.1 .nd 
vertic.1 .yncbroniaation signal •• 

The sync .ignals lock free running o.cill.tora 
on the IIOni tor .can board .,hich generat ... 
scr .. n r •• ter. 

The video .ignal .adul.te. the brightne.. of the 
be •• during line .cans to for. the diap1ayed 
i_ge. 

The four di.pl.y unit type. are, 

• the T1 portr.it diaplay ,2362/22r this cont.ins 
• 1MB .... ably 80019760 powered by + 55 "olts dc 
fr~the T1 proce •• or power supply 

• the T2 portr.it di.pl.y '2362/24r this contains 
a KRIZ .... ably 1734942 powered by +24 volts 
frOii"the T2 proce •• or power supply 

• the Monitera land.cape di.p1.y 
'2362/23(7734546)1 .,ith .c .. ins supply power 
input 

• the T2 UIZ 1.ndscape di.p1.y. (not yet 
.".ilab 1e ) J thi. contains • ItRIZ .... ably 
powered by +24 ,,01 ts froa t~ proce.sor power 
supply 

The ItMB and ItRIZ portr.it displ.ys are not 
interCtiangab 1e':"" 

The KRIZ l.nd.cape di.p1.y .,ill be for T2 .y.te. 
only-;--

The Monitera l.nd.~pe displ.y c.n be u .. d wth Tl 
and T2 .yate ... but the interface cable is 
different •• nd unique to T1 or T2 applic.tion. The 
T1 cable is identified by a yellow band and is 
'2396/08. Portrait and l.ndscape displ.ys n .. d 
different .. aery board. in the proc ... or. 



4.13.1 Continued 

These panels bave either a display dc power 
connector or ac .ains input components but are 
otherwi.e siMilar. 

The interface connector which carries the display 
unit synchronisation and audio sional. i. also 
u .. d for the keyboard and standar~ tablet signal. 
and dc power supplies froM the proce.sor unit. see 
6.5.1 'for details. 

OVerview 
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4.14 p~ keybou'd ua1t 

4.14.1 General information on keyboard unit 

RI0143 
Edition 1 
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4.14.1 Continued 

The inforaation in this section r.lat.s to the 
Figure in section 4.14. 

The keylXHard unit for PER02 syst .... consists of: 

• a 85 key alphanuaeric keyboard 

• the housing 

• a cable to the PER02 display unit 

This board holds the 85 key aodule. and logic 
circuit •• 

The keyboard f.atur.. include: 

• N k.y rollov.r to deal with simultaneous 
pressing of two or .or. k.ys 

• auto repeat on all keys except •• t-up, .scape, 
tab, control, and break. ~eys repeat theIr codes 
abOut ten tillles a ~ when held down for lIore 
than half a second. Th. shift and lock keys do 
not operate during r.peae:-- -

• a pluggable charact.r code PROM to allow for 
for.ign language vari.nts 

• a serial TTL level interface 

When a key is pr .... d the keyboard transmita a 
unique 8 bit charact.r code to the processor unit. 
The keyboard is interfaced to the EIO board %80 
syste. by an asynchronous, .. rial input-output 
(SIO) channel. Each 8 bit charact.r ia frallled by 
single start and stop bits for translllission at 300 
baud. Th. %80 CPU services a SIO channel interrupt 
for .ach character. 

The single plus five volt supply is provided by 
the proceseor unit pow.r supply and fused by PS1. 

A single cabl. carrying power and .ignal lines 
forma a part of the keyboard unit. Connection to 
the keyboard is through a 6 way edge connector 
inaide the housing. The free end of the cable 
terminates ina 5-way DIN connection and plugs 
into the PERQ2 display unit. 

Overvi.w 
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These can be portrait or landscape depending upon 
requir ... nt 

4.15.1 8igh resolution graphics tablet 

Tablet logic 

Tablet surface 

3 or • button puck 

Intmac. connlCtor 

Puck coils -, 
I Stylus 
I connectIon Data 
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-12V 
(+5VI 

Tablet re-b,aslng 

Transfer 

Management. 

power 

Reset 
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4.15.1 Continued 

The descripiton relates to the diagra. contained 
in s.ction 4.15.1. 

The Su.aagraphics high resolution graphics tablet 
aay be used for PIR02 syste .. , or a1ternati.ely a 
pointing tablet with 3-button puck can be 
supplied, depending upon syste. require .. nt. 

The Su ... grapbics tablet unit consists of, a 4-
button puck and interconnecting cable. A marking 
or non-marking stylus is also a.ailable as an 
optional feature. 

The tablet has a magnetic field and flopPr discs 
must not be placed on the surface. 

Tbe tablet logic circuita are contained on a PCB 
under the tablet surface. Tbese circuits are based 
on an 8035 micro-co~uter syste. and a 50 .. ga
berta counter. 

Magnetostrictive wa.es transaitted through a wire 
m .. b under tbe tablet writing surface are .. n .. d 
by the puck or stylus. The tablet logic uses the 
tiae delay bet .. en wa.e trans.i.sion and tbe 
Signal received froa the puck to generate X and Y 
.alues. Tbes. repre .. nt the position of tbe puck 
cursor on the tablet surface to witbinO.121 ... 
The XY co-ordinates of the puck cursor position 
are output as a-bit characters on.the oeneral 
purpo.. instruaentation bus. Tbe tablet ia 
interfaced to the input-output Z80 systea. 

Switches internal to the tablet .elect operational 
.ode. and interface optiona. See 6.7.1 

The tablet logic aay be reset at any tia. by the 
re.et button on the right-hand side of the tablet. 

The tablet is petmanently .agnetically biased. A 
10.. of bias re.ults in surface arsas beco.ing 
inactive. A bar aagnet is supplied with each 
tablet for rebiaaing. 

OVerview 
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4.15 ~1et uaita 

4.15.1 Continu.d 

On the 4 .. button puek, a Mnaing coil surround. the 
eroa.hair. of tb. curaor aigbt. Tbi. provid •• the 
.ignal. uaed by the tabl.t logic circuit. to 
COIIIPute the cunor po.ition on the tablet surface. 

Depr ••• ion of the puah button .witcb •• cau ••• the 
tran .. i •• ion of aignal. to tb. proc .. aor. Their 
funcUon i. deteraJ.ned by tbe u •• r'a prOQra •• 

Th. principl .. of operation for other typ •• of 
puck are .iailar. 

Sq.l_ 

TIl. optional .tylua, which .ay be fitted with a 
aarking or non ... arking point, contain. a .ingl • 
• witch which operat •• wh.n the point i. pr •••• d. 
The function of the .ignal g.n.rated i. d.t.nined 
by the u •• r'. prOQra •• 

TIli. i. noraally drawn fro. the proce.sor cabinet 
via the aonitor. 

TIle puck and .tylu. ar. provided with cab I •• which 
connect directly to the tabl.t. 

OY.rvi.w 



4.15 2ableta uait. 

4.15.2 Standard or pointing tablet 

PlasllC cover 

Cardboard 

Puck connector 
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4.15.2 Continued 

The de.cription relate. to the diagram contained 
in .ection 4.15.2. 

Thi. tablet i. introducad with P!R02 .ystems a. an 
alternative to the Su .. agraphics high resolution 
graphic. tablet, and can be either portrait or 
land.cape. . 

UIlit ~a.,ul_aU 

The unit con.i.t. of the tablet, a three button 
puck. and an interface cable. This cable carries 
power fro. the proce.sor uni t and a serial 
interface to the BIO board, and 1. rout.d v1a the 
Rni tor uni t. 

Th. tablet 1. a .etal tray holding a .ingle PCB 
and cardboard packing with a .nap-on plastic lid 
which foraa the tablet .urface. 

The interface and puck cable. are secured to the 
PCB and conn.cted by 5 way plugs 1n.ide the cover. 

!ablet operlltioa 

The .ingle PCB under the tablet cover has a grid 
of track. across it •• urface. and hold. the tablet 
lCIQic circuit •• 

A grid .atrix of wire. under the surface of the 
tablet ia en.rgised two wire. at a ti.e (.ach wire 
orthCIQonal to the other). Thia cre.te. a .agnetic 
field with a aaxi.u •• trength where the tracks 
cro ••• The field .c.n. the tablet .urfac ••• pair. 
of track. are •• lect.d in turn. 

A •• n.ing coil in the puck detect. the .agn.tic 
fi.ld providing an input to the tablet circuits 
proportional to the puck po.ition with r •• pect to 
the grid. The tablet circuits gen.rat. d1gital 
valu •• r.pre •• nting the X and Y coordinates of the 
puck,poaition on the .urface. 

M .... g •• defining the puck po.ition and button. 
pr •••• d are transmitt.d to the proc •• sor about 90 
ti... a .econd. A ••••• g. on the •• rial int.rfac. 
to the BIO"board con.i.t. of a .yncbyte followed 
by four byte. of data, 2 for X position. 2 for Y 
poai t ion. 

Correct tablet operation i. dependent on the 
.. gnetic circuit foraed by the PCB track. and the 
.etal tray which hold. the board. The PCB i. 
fitted coaponent .ide dOwn with only a .ingle 
piece of packing card on toP. The other 5 piaces 
of card go underneath the PCB. 

Th. .etal tray is al.o the heat .ink for a power 
regulator. The contact 1 •• ade by the .ingle screw 
through the bottom of the tray. 

Overview 

lUOU3 
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4.15 'bb1et: uaU • 

.2-
4.15~ Continu.d 

The proce •• or power .upply provid •• plus 12 volt. 
to tbe tabl.t PCI. (Tbrougb P53 1n T2 .y.t .... ) 
Th. plus 12 vol ts 1. us.d by a power regula. tor to 
provide a plus 5 volt supply for tbe tabl.t 
circuits. 

110143 
Edition 1 S"-55 



4.16 ~ional priater.a 

4.16.1 General information on optional printers 

Processor 
unit 

RS23211FA -
RS2321/FB . 

-- - GPlB 

Optional 
Laser 

10 
Printer IIF 

board 

54-56 

-

[ 0 

Overview 

3185 
MATRIX 
PRINTER 

6202103 
DAISYWHEEL 
PRINTER 

6202/02 
DAISYWHEeL 
PRINTER 

6203 
Electrostatic 
Print9r 

CANON 
LASER 
PRINTER 
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4.16 ~iaaa1 printers 

4.16.1 Continued 

The PIR02 syste. provides for the connection of 
.. veral optional printera. The examplea ndieated 
in .eetion 4.16 and illuatrated in .eetion 3.17 
are the .oat popular; 

• ICL 31B5 

• ICL 6202 

• ICL 6203 

• CANON LBP-l0 

3115 Printer 

Thi. i. the OKI Microline B4, a dot-aatrix 
printer. Ink dot. forming the printed character 
are tran.ferred to the paper by 9 wirea iapacting 
through an inked ribbon. 

The printer ia connected to the proceaaor unit by 
an RS232 interface cable. see .ection 6 for 
detail •• 

Switchea on the printer are aet to aatch the PIRO 
input-output circuit. uaed for the interface: See 
.. ction 6 for detail •• 

6202 Printer 

The RICOH RP1600 flowriter ia a type aerial impact 
printer. Corre.pondence quality output ia for.ed 
by a daiay-wheel and inked ribbon. 

Two veraions of the printer .ay be connected to 
PERO syste .. a, 

• the 6202/2 with a APTEC interface board. This 
i. connected to the GPIB (IEE488 interface) 

• the 6202/03 with. RICOB interface board. Thi. 
i. connected to a RS232 interface 

section 6 give. detail. of the printer 
configuration switch .etting. and cable. uaed. 

6203 Printer 

Thi. i. the Ver.atec V80 aerie. electro.tatic 
Printer/plotter. A row of writing ele.ent. 
tran.fer electroatatic charg.. to electrographic 
paper. Black particle. froll a liquid toner atiek 
to the charged are.. of the paper to form the 
printed output. 

The printer i. connected to the PIRO GPIB (IEI488 
interface). The connection ia •• de through an 
iaolating barrier box (F2073/02). The printer auat 
be the la.t device on the GPIB. 
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4.16 apUoaal p&'intera 

4.16.1 Continued 

The desk top printer .ust not be tilted with toner 
or concentrate liquid containers installed. See 
the printer guide for further details. 

c:....L8P-I0 

The CANON LlP-10 ia a desk top l .. er printer. The 
la .. r electrically charges the surface of a dZ'ua 
with the i.age to be printed. Toner attracted to 
the charoe ia transferred to paper and fused by 
heat. 

The interface ia provided by the PERO ola board. 

S4-58 

OK Microhne 
3185 printer 

Clnon ~BP-10 1_ printer 
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. RICOH RP 1600 
Flo_iter 
6202 prsnter 
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General inforaation on RS232 
co_unicatlona 

HOT!S 

1 PBR02 .yate .. also support .. ynchronous 
co-.un1cationa using ICLC-03 and IBM Bisync 
protocols 

2 COnnections to 1lS232 interface d~nd on the 
type of lIOde. uAd 

3 Cable type P02396/ will have different sub
references after / d~nding on type of 
printer "sed. length of cable etc. 

3 metres 

PIn 1 

F02396/2 

• 

ToPERO 

PEROl DireCt connection 

or AS232 upto 50ft 
PER02 Upto 9600 bits per second 

Overview 

To pnnter 

AS232 

Svstems must be connected to lime safetv .. rth 

UPdated 
PER01 
or I-- MQdem 

PeR02 

54 ... 0 

Telephone line 

UpI09600 
bits second 

Modem :--
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Female 
contacts 



4.17.1 Continued 

Thia d .. cription re1atee to the diagra.. 1n 
aection 4.17.1. 

Oaing the RS232 interface the IeL PBRO can 
coa.unicate witb other ayatea. at apeed. up to 
9600 biu per aecond. 

The connection can be .. de by a direct cable up to 
50 feet 1n length or to a Mod.. for coaaunication 
aero •• telephone 1in_. Sy.te .. joined by direct 
cable. au.t be connected to the ..... afety earth. 

The ICL PBRO can aupport the u.e of different line 
protocola. 

PDQ2 and naOl .y.te_ with the 110 firawU'e 
.odificationa allow a.,ncbronoua .ode and 
ayncbronoua 1in.-protocol. to be u.ed. The 11ne 
protocol uaed 18 defined by the aoftwan. 

Th. a.ai1ab1e aoftwU'e u.e., 

• uyncbronoua teletype 

• ICLC-03 ayncbronoua protocol 

• IBN 2780/3780 .yncbronoua protocol 

A.ynchronou. .ade 

The chatter utility and a Pile Tran.fer progra. 
u .. a.yncbronoua aode with the PDO eaulating a 
Teletype de.ice. 

ICLC-03 

The ICL PBRO act. a. a .. condary on an ICLC-03 
link r"ponding to coaaand. fro. a· DRS, Sy.tea 25, 
U29 or 2900 pd.ary. This connection •• ke. it 
po.Ub1. for the PDO uaer to ace... ..dou • 
.. rvice. off.red by the .. infr.... uaing ICLC-03 
protocol PDO beco.e. a part of th. ICL 
Inforaation Proce •• ing Architecture (IPA). 
Initially only the IPA Pile Tranafer P.cility 1 • 
••• i1ab1e. PTP i. al.o ••• ilable u.in; an OlLAR 
connection. 

RI0U3 
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4.17 _232 eo-aDicat:iona 

4.17.1 Conti.nued 

2780/3780 

The psao e.uletion of IBM 2780/3780 re.ote job 
entry terminals ana RS232 connection using IBM 
bisync link protocol. This allows not only 
connection to IBM syste.s but also to other 
syste.s esulating 2780/3780 terminals. Using tbis 
.ethod point to point links can be .. de to another 
PBRO, ME29, and DRS20 .odels 40 or 50. 

The P£ao RS232 interface is signal and pin 
co.patible with the CCITT V24 reco .. enaation for 
interchange circuits bet .. en data terminal 
equi~nt and data circuit terminating equi~ent 
(MODEM). Tbe signals iaple.ented by P£ao are sbown 
in tbe table below. 

ICCITT Connector PERO Signal description 
I circuit Pin n.e 
Inumber 

I 
I 101 1 GNO Safety eartb 

I 103 2 TO Trans.itted data 

I 104 3. ao Received data 

I 105 4 RTS .equest to .end 

I 106 5 CTS Clear to send 

• 
I 102 7 GND S1gn,al 0 yo1ta 

I 109 8 DCO .eceived line aigna1 

Overview 

I 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

detector I 
I 

I 114 15 '1'C Tran .. itted aignal ele.ent I 

I 
I 115 17 RC 
I 

t 
108/2 20 OTR 

I 125 22 RI 

ti.ing I 
I 

.eceived signal e1e.ent I tising 

Data terminal ready 

Calling indicator 

I 
I 

I 
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t.18 Cl8L111 

Thi. de.cription relate. to the diagr.. contained 
in .ection t.18.1. 

The PIRO .y.te. connect. to an ICL network called 
OSLAN. Thi. i. an open .y.t.. local area network. 

CI8 
Open .y.te ... an. that different .anufacturer.' 
equi~ent can be connected to the LAN. 

LAII 
Local area network. are a c~nication. facility 
for connectinG • nuaber of proce.sors .nd 
peripheral. at •• ingle .ite. 

t.18.1 OSLAN. concept 

The network provid.. a data highway to which • 
large numb.r of davice. can be attached. All the 
d.vic.. can addre.. and •• nd pacx.t. of 
infor.ation to .ach other. 

Ivery pack.t of inforaaUon has a t8 bit head.r 
which .pecifi •• a unique d •• tin.tion d.vice 
.ddr.... All device. li.ten to every packet of 
infor..tion tran .. itted. 

'I'r....u. •• io ...... .tu. 

The digital atgnal. are cOded and tran •• 1tted •• 
di.cr.t. change. in .ignal level alonG a single 
coaxial cable. Thi. i. • b •• eband .yete., a. 
oppo .. d to broad band .y.t ••• like ICL MACROLAN. 
The OSLAN tran •• i •• ion rate i. 10 .illion bit. per 
.econd. 

The ICL OBLAR i. like Bthern.t. It i. a contention 
network using broadcast technique.. The •• thad of 
acce •• ing the network i. called CSMA!CD. That i. 
carrier .. n •• , ~ltiple acces., colli.ion 
detection. 

C8 
Carrier san.e •• an. that b.fore acce •• inG the 
network a device li.ten. for .nother u.er. carrier 
.ignal. If • carri.r i. ..n.ed the device .u.t 
wait before tr.n .. itting. -.ultiple acca ••• eana that a n~r of u •• rs share 
the .... tran .. i •• ion resource. 

CD 
Collision detection ••• n. that • device continu .. 
to li.ten while tran •• itting. If a colli.ion 
occur. it i. detected and the tran •• i •• ion 
deferred. 

lU0143 



OvervlC.., 

~. ) J 051 .... 14 

4.18.1 .funtinued 

OSLAN 
PER01 TRANSCEIVER 50 ohm 

010 
board 

conn 

PERQ2 

EIO board 

PER02 

EIO board 

Receive 

Collision presence 

Transmit 

Power+12V 

Screen 

r"-

-
OSLAN A 
~ 

-

OSLAN A 

~ 

.... 

'4 
... .. : .. .. 

.. 
l LASER 

PRINTER IIF 

r 

.. 
. 

This connection is nOI suported at 
inillal re/ease of PERQ 2 

OSLANB 

LASER 
PTR 

,.. 

.. 

..... -----------------... + • 
;;============.~ + .. 

Traneeiver cab'e 

pO mtnator 

-= 

~ , 
/I .. 
I I 

II 
.1 
II 
•• 

~ 

a:n 
II 
II 
I I 

'I I, 

Note: 

SO ohm 
x. coa 

Connections Ire for 
50 ohms plug and socket 



4.18.1 Continued 

CSNA is sa.eti.es called 'listen before 
trans.ission'. CSNA/CD ia sa.etiaes called listen 
while trans.itting 'as .ell as li.tening before. 

The ICL OlLAR conforaa to the luropean ca.puter 
unufactllC'en .. soclation (lOlA) standal'ds. The_ 
standard. coveC' a nuaber of syste. layeC's. The 
lower layen are illple.nted by har:dware, the 
higher ones by software. 

The bardware n_ded for PIRO syste.. cover.t 

• the _diua. 'l'bia i. the actual network cele 

• the physical layer. 'l'be transaitter., recei.er., 
data encoding and data decoding circuit. 

• the data link layer. '!'be two aain function. of 
thia layer are data encapsulation and link 
unage.nt. These f~nctions are illple.nted by 
the 110 board in conjunction with the CPU 
aicrocode. 

4.18.2 OlLAR Bardware 

'l'bia network is based on 50 oha aulti-screened 
coaxial cele. PERO and other device. are 
connected to the coaxial cable by drop cables and 
transcei.er boxe •• 

Then are two type. of OlLAR installation, .tart
up and full. The atart-up ayate. u.ea transceiven 
which join lengtha of coaxial cable fitted with R 
type connectors. The fllll ayatea II... transceiver. 
with tap device. which pierce the coaxial cable 
along ita length. 

The.e are for a .. ll in.tallationa and allow the 
connection of up to 10 ~.ic.. to a aingle network 
.. gunt up to 500 aetna in length. 

The atandard lengtha of coaxial cable range froa 
2.5 to 50 _tr ... A nuaber of cel .. an chained 
together by the transceiver units and a 50 0_ 
teninator fitted at either end of the run. A 
aingle PERg or other device ia connected to it. 
transceiver by a drop cele up to 50 .etc-e. long. 
The drop cable baa four tw1ated paira in an 
overall scnen and i. fitted with a 15 way D 
connector at ei ther end. 

See the Planning and in.tallation guide for atart
up OlLAR ay.te.. 3'400203 for further infonation • 

• 10143 
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4.18 G8LUI 

4.18.2 Continued 

These syste.. can have several network se;.ents 
joined together by repeater units. aut device. 
connected sust not be seperated by sore than two 
repeator unit •• 

lach network se;.ent has up to 500 setres of 
coaxial cable with a 50 obs terainator fitted at 
ei ther end. Up to 100 device. ue connected to a 
network .. ;.ent by tap transceiver. and drop 
cabl ... A PIRQ or other device i. connected to it. 
transceiver by a drop cable up to 50 setre long. 
This cable baa four twiated pairs in an overall 
screen and i. fitted with 15 way D connectora at 
either end. 

See the OSLAN planning and installation guide 
39400202 for further inforaation. 

The.e units containing the coaxial cable 
transmitters and receivers also have data 
encoding, data decoding, carrier and collision 
detection circuits. Power for all the circuits at 
plus 12 volts de i. supplied by the devie. through 
the drop cable. 

The 50 obs i~dance sulti-screened cable carries 
encoded data at a rate of 10 sill ion bit. per 
.. cond. Transceiver box po.ition. and cable 
lengths are arranged to sini.ise signal 
reflections for correct OSLAN operation. 

The cable is usually .arked at 2.5 setre intervals 
(the .inisus distance between transceivers) and 
the network segaent length related to the 
wavelength. However special test equipaent is u.ed 
to ensure that reflection levels are acceptable 
after in.tallation. 

The cable screens for each network aegaent are 
earthed at one point only and rubber boots are 
fitted to any connector bodies to avoid accidental 
contact. 

These cables have four twisted paira which carry 
tran •• itted data, received data, colliaion 
preaence and plus 12 volta power for the 
tranaceiver box ~rcuita. The acreen ia connected 
to 0 volta at the device. The cable .ay be 

. installed in two porta. The transceiver being 
_'/ connected to a data ~rt with a 15 way connector 

fixed to the building and a flying lead fros the 
data port to the device. 

PERQ .ervice contracts only cover the device and 
the drop cable actually connected to it. 
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Two op.rating .y.t ••• , POS and PBX, .xi.t for u •• 
on PIRO .y.t .... 

4.19.1 POS operating .X.te •• General inforaation 

Thi. d •• cription relate. to the diagra. contained 
in .ection 4.19.1. . 

The PBJIO Op.rating Syate. POS 1& cQllPOHd of a 
nuaber of progra. .odule. which are the .... a. 
UHr routine. and .ay be .aployed directly by ua.r 
prograM. The .ain progra. i. call.d SYSTEIl. Thi. 
load. and transf.r. control to valid u •• r progra •• 
in r .. ponH to progra. n.... .nt.red on tb. 
keyboard. 

ftap_ f1J.e. 

SYSTIII pr09id.. for the .xecution of two progra. 
file type •• 

• The linked 0 code output fro. the Pucal 
coapUer identified by a n .. e extension .RUN. 
Pile na ... without 'exten.ion are accepted u 
.RUN fU .. 

• Coa .. nd file. baving .CMD na_ extenaion. The.e 
con.i.t of a li.t of .RUN file. wbicb are 
executed in turn without uaer intervention. 
Sy.tea co .. and procedure alternately load. Shell 
the coaaand file interpret.r and the RUN fil •• 
n-.4 in the coaaand file 

When run or coaaand file .xecution i. coapleted 
SYSTIM proapt. the u.er for further inatructiou. 
Co ... nd. are invited, charactera are reflected to 
the .creen u typed and c~and. taken on receipt 
of a carnage return character. 

Progr.. execution i. interrupted by typing control 
and C. If ignored once a .econd input .hould be 
.ucea •• ful but .ay leave fil.. in an unu •• ble 
.tate. UH of the utility progr .. SCAVAlIGIR .hould 
cornet tbi •• 

Section 5.1 giv" an outline of POS .yate. 
operation. The IC~ PIO .yat.. Software Refennc. 
Manual (POS) Idition 4, ALl give. full detail. of 
the operator faciliti.. pr09ided. 

lUOl43 
!ditign 1 94-67 



4.19.2 PBX operating syste.: general information 

The ICL PNX operating syste. is a developeent of 
Bell Laboritories UNIX for use with PERO hardware. 
The UNIX syste. is written in C language and 
widely used on a Variety of co~uter hardware 
i~le.entino a C code interface. A PERO microcode 
executes C code instructions wbch are oenerated oy 
the C langUage ca.piler. 

TIle-PNX system has a: 

• tree structured filestore and provides 
coeprehensive file handling facilities 

• powerful and versatile coamand language 

The .ajor features specific to PNX are: 

• window manager, for the PERO hiOb definition 
display 

• virtual store, for the execution of large 
progra .. 

• device drivers, for PERO hardware and devices 
connected to the GPIB and RS232 interface. 

Co ... nds can De input from the keyboard in 
reapon.. to a coamand line prompt. The two prompts 
are: 

$ for norasl uaers 

• for auperusers 

A superuser has access to all the files in the 
syste.. a normal user has only restricted acce •• 
to the file.tore. 

Command lines have the form: 

COmMand [-flags) [argu.ent] 

For example the following command line lists all 
the files in a directory called user oivino full 
details 

la -i /user 

Section 5.2 oives an outline of PNX syste. 
operation. Full information is provided by the ICL 
PERQ: Guide to PNX (RPIOI03) in conjunction with 
the UNIX Programmers manual (RPI0125, RPI0126 and 
RPI0127). 

Overview 

RI0143 
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4.20 

4.20.1 

... _&7 or:vaDl •• Uo. 

General inforaation on POS .emory 
oraanI .. uon 

31 o 
Virtua. addre .. I 

Virtual store max. 4096 Mbytes 

Code segment 

Stack segment 

lobal data block 

Internal seg nos 

Overview 

19 o 
Real address I 

Memory max. 2Mb 

Address 0 ,.... ____ """'" 

Segment 
address 
tables 

-

GlObal data block 

Internal seg nos. 

System seg nos. 
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OVerview 

4.20.1 Continu.d 

Thi. d •• cription relate. to the diagraa contain.d 
n .ection 4.20.1. Thi. i. the way the POS 
operating .y.tea organi.e. the .torage of programs 
and data in ... ory. 

The .y.te. has a virtual .tore with an addre •• 
range of 4096 .illion byte •• Ite .. fro. the 
virtual .tore are held by the di.c. and .. aory. 

llegllent 

The virtual .tore i8 divided into segaent. which 
are 8Ult1ple. of 512 byte •• nd referenced by 
segllent nUliDer •• The set,lllent. are ei ther code 
segllent. or data segllent •• 

Segllent. of code Z01 execuelon by the proce.sor 
have a aaxiaua .i •• of 64 ~byte.; they .r. 
acce •• ible on a read only ba.i •• 

Set,lllents of data.ha.,e a .aximua .i •• of 
128 ~byt •• , they c.n be writt.n to or r.ad fro •• 

~. 

A numDer cod. .nd data .ega.nt. are grouped 
tog.ther to fora a proc ••• (progr •• ). A miniaum of 
two .ega.nts i. required a a cod •• egaent and • 
data segment defined •• the process .tack segment. 

Stact ...,..Ilt 
The .tack .eo-ent (M Stack) contain. internal 
Mgllent nu.ber. (generated by the co.piler) which 
link the .egaent. within a proce... The .tack 
segllent al.o contains. global data block (GOB) 
which .llow. acce.. to data not included in the 
proc .... 

PEoce .. in _.,~ 

To run a proce •• it i. loaded into .eaory. The 
segllent. loaded are referenced by segaent .ddress 
table. (SAT) in memory .tarting .t .ddres. O. 
During loading internal .egaent number. (ISH) .r. 
r.lated to .y.t.m segaent number. (SSH) in the 
.egaent addre.. table. and by further entri •• in 
tbe .tack segaent. 

Much of the .ri tn.etic. of • 0 code proce •• i. 
perform.d on oper.nds .ddr •••• d by .. an. of the 
GDB .nd tran.ferred to the CPU expre •• ion .tack 
(E stack). 

R10U3 



4.21 lOS 1'1leaton 

4.21.1 General information on POS fil •• tor. 

Fix~ disc drive 

Filestore devices 

FilMtore 

Fixed disc 

Partitions 

1 

Directory 

FRED 
BEAT 
CHAS 

File FRED 

Virtual 
Store 
Segments 

File BERT 

Floppy disc 

2 

Directory 

Directory 

'1 

File 

Floppy disc 

Paritions 

1 

Directory 

Files 

OVervie., 
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Overview 

4.21 POB Pileeton 

4.21.1 Continued 

Thi. de.cription relate. to the diagram contained 
in .ection 4.21.1. 

This i. the way the POS operating .y.te. organi.e. 
the .torage of program and data fil ... 

Virtual .tor. cade and data •• g.ent. are h.ld in 
file. by the fil •• tore devic •• , the fixed and 
floppy disc.. The device .urfac.. are formatted to 
bold the infonation in 512 byte block.. A file 
con.i.t. of a number of block. linked tog.ther 
forming a chain. 

The fil •• tore i •• plit into • number of •• nage.ble 
partition., a file.tore device holdi~~ one or more 
cHr.c to r.l. ••• 

Dinctod_ CDirtne» 

Na.ed fil •• within a partition ar. li.ted in 
dir.ctori •• (h.ld a ••• parat. file.l. At l.a.t on. 
directory (the root directory) is provided for 
.ach partition. Other directori •• forming a tree 
.tructure are creat.d to .uit particular .y.te. 
application •• 

Pil •• are .cc .... d by •• ans of paths. The path 
l.ads the way to a file within the .y.te. and 
consist. of: 

Root dir.ctory (Device) -partition-directorie.
file n .... 

Pile typea 

PERQ file types are id.ntified by exten.ion. to 
the file n.... For example, FRED.PAS - a file 
called FUD of type PAS. 

The followino are so •• of the PERO file type., 
full d.tails .. y be found in the u.er refer.nc. 
eanual. 

• PAS 

• SEG 

• RUN 

• CMD 

• DR 

• MBOOT 

• BOOT 

RI0143 
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A file containing sourc. cod. for the 
PASCAL compiler 

A file containing 0 code generated by 
the PASCAL compiler 

A file containing 0 code .nd the 
fra.ework to .llow it. execution, that 
i., code .nd data .egments linked to 
form a process 

A file listing run files which the 
operating system will initiate in turn 

A file containing • directory 

A file containing the .icrocode 
int.rpreter 

A fi1. containing the operating .y.te. 



OVe"ie. 

4.22.1 General information onPOS syste. load 

CONTINUEO AT 'A'__. 

. I I J 
Diagnostic display value 000 - 001 ! 010 - 01. I 015 - 029 I 

I . I 

Boot - ControlltON ROM microcode 
lWitcn . 

I on KlS ~ 
SOMs 

~ I Pas control 
delay , I tovFY. ~ 

V· I Control store RAM microcOde 

CPU I VFY ! I 
Basic CPU 

I I I -- cnecks SYSS 
I 

~ 
, 

1 I , ~ J , I MSoot floppy· I loaded? 
I I 

I 
I I 

~DC I I ........ I 
VFY VFY I 

Memory 
, 

Sys S Sys s I . 
I I , . -,., I 

- ---. 

'-H~ 
J ~ I 

~c I 
I 

I/O Z80 t Aigld dlle 1/0 Z80 I Input 
Soot flOOpy I cnannel control Output control , 

loaded? A I 
~ 

! I J ~ I J~ I 
I I I , 

I I 
Flexi p:>C ill 

I I III disc p I drive , I 
I 

--...DC I 

( I Rigid PEFlQ, t.5 minu," delay I ONLVAC ~ to rigid dile reedy J disc 
drive ~ I I I ............ 

I I I ProcetlOr Proceaor OC to display and KlB 
I = mains 

switcn 
ON 

power - supply 

System .tal:llisnment il 
started by power ON 
or tne ·boOt' swm;n. 

-- I 
I 

I 
I 
I 

Venty tests (VFY) and tn. 
system boot loader (SVaS) are 
,.ad from tn. lleludtSC drive 
or from tn. 'lglG disc dnve if 
• "bOOt floppy" is not fitted. 
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4.22.1 Continu.d 

Tbi. d •• cription r.lat.. to the tbre. dia9ra .. 
contain.d in .ection 4.22.1. 

Thi. is the way the POI operating .y.te. u •• r 
interface i. ..tabli.hed. 

During .y.t.. ..tabli.bMnt the diagno.tic display 
on the front of the pro~.or will display a 
IW8ber rel.want to the action in progr •••• 

In the ... nt of an unsucce •• ful action, tM .Y.U. 
balta witb the rel •• ant nU8ber di.play.d. The 
di.play reads '" at the .ucce •• ful C08PletJ.on of 
the ay.te. ..tabli.bMnt proc •••• 

The 8lcrocod. cau.e. the di.play to be incr ... nt.d 
at tM .nd of • rout in. if the CPU .xpr ... ion .tac.k 
i. re •• t. In the l .. t pbs.. of ay.t.. ..tabli.bMnt 
a·O cod. instruction called incr ... nt diagno.tic 
display is .. d. 

ay.te. aatablisbMnt is ini Uatad ai the I' when 
power i. appU.d to the .y.te. by operation of the 
OR-oPP switch, or by d.pr ••• ion of tM button 
IIOUnted on the k.yboard adjacent to ita cable 
antry point. 

Th.r. i. a delay in the .. tabli.bMnt proce.. to 
allow the fixed di.c to C08e up to .pe.d. Thi. 1a 
30 .. conds on IIlcropol1. 8 incb (T1) and 20 
second. on lIicropoli. 5.25 inch (T2). 

AfUr a 50 .. delay fr08 initiation the control 
atore read only ... ory i. addr .... d and the 
8lcrOCOda it contain. antered. Thi. cod. prowide • 
• illPle t .. t. of the CPU and IIeIIory. At the 
succe •• ful c08pl.tJ.on of theae teaU the 1011 
.icrocod. looks for a de.ice fra wbieb to load 
further aicrocod. to the control .tore RAIl. If a 
link f.acure i. not fitted tha first cboice i. 
flopP,f disc. If the dri •• ia not loaded with a 
-boot floppy-, then the fix.d di.c is .. l.cted. 31t 
word. of 8lcrocod. are wri tten to tbe control 
.tore for· the second pha .. of the aatablisbMnt. 
The aicrocode loaded coneleu of two part •• 

• WY IIore axtensi.a teata of CPU and ..aery 

• SYSB The oper.ting .yet.. boot loadar 

Two copl.e of the WYand SISI .lcrocod. ar. 
written on the fix.d di.c, ona at track 0 head 0, 
and the other at traek 1 .ad 1. If the fint copy 
cannot be read than an at taapt i. ..de to r.ad tha 
.. cond. 

Tbe ... k co.plate .ignal. froa the dri •• ara not 
UMd. the .icroprogr_ pro.id .. .ore than a~at. 
delay •• 
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4.22.1 Continu.d 

Wt'. S~ 

Wben the .icrocod. t.st VPY is successfully 
coapl.t.d the syst •• boot load.r SYSB looks for a 
k.yboard charact.r d.pr.ssion. This will d.t.~in. 
which-V-cod. int.rpr.t.r .icrocode and operating 
ay.t •• it i •. to load. If no k.y is d.pr .... d tbe 
load.r act ... though 'a' bed been d.tect.d. 

Any o£ the alphabetic key. ..y be u •• d to id.ntify 
a .iai •• although in practic. only two or thr.e 
are noraally u.ed. 

Th.~oa~ device is s.lect.d by the cas. of the 
k.yboard charact.r d.tected: 

• Upper cas. charact.rs select the floppy disc 
drive 

• Low.r ca.e characters sel.ct the fixed diac 
drive 

A patt.rn ia fla.h.d ao •• ntarily on the scre.n to 
indicat. that the boot keyboard charac~.r has be.n 
detect.d and that d.pr.saion of the k.y is no 
long.r required. 

The syste. boot loader loads the aicrocode 
interpret.r and the op.rating sy.te. to the 
... ory. Th. int.rpr.ter ia written to the control 
stor.. Initiali.ation requir.d to allow .xecution 
of the operating 0 code is perfoned. 

SyIIu. In1Uellaat:ioD 

In the third pha •• of the ,yst •••• tablishaent all 
part. of the ,yst .. are initiali •• d, interrupts 
enabled, virtual .e.ory and file 'yst •• s.t up and 
all .ad. ready for no~al run ti.. op.ration. 

Th. operating sy.te. loaded consiats of a nuaber 
of code and data .odules defin.d in the sy.te. 
configuration file. So ••• odul •• sust re.ain 
p.~anently in .e.ory, so.e ev.n in particular 
locations. Th. re.t .ay be swapped between ••• ory 
and disc a. requir.d when swapping i. enabled. 

Th. dlagnostic display ls incr ••• nted to 999, the 
u .. r is invited to 100 in and provide password 
date and ti.e. 

54-78 

Ov.rvi.w 
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OV.rview 

4.23.1 General information on PNX sy.te. load 

Thi. de.cription relate. to the two diaora .. 
contain.d in •• ction 4.23.1. 

Thi. i. the way the PNX operatino .y.te. u •• r 
interface ia .atabliahed. 

Durino ay.te. e.tabli.hment the diaonoatic di.play 
reoiater •• nu.ber relevant to the action in 
progr.... In the ev.nt of an un.uce •• ful action, 
the .y.t .. halta with the rel.v.nt number 
di.played. Th. di.play r.ad. 255 at the .ucce •• ful 
co~letion of the .y.te. e.tabli.haent proc •••• 

D111P~ Incre.ant 

Th. microcode cau... the display to be incre.ented 
~~ the end of a routine if the CPO exp~u;~ion 
.tack i. re.et. In the l •• e pha.e of sy.te. 
e.tabliah ... nt a C code in.truction ia u.ed. 
S.ction 2.3 relat •• halt.d activities to po •• ibl. 
cau •••• 

Sy.t.m •• tabliaha.nt i. initiat.d either when 
power i. switch.d ON or by pre •• ino the boot 
button. 

Th.r. is a d.lay in the e.tablishment proc.s. to 
allow the fix.d di.c to co.. up to .peed. 

After. SO •• d.lay from initiation the control 
.tore ROM i •• ddr •••• d .nd the .icrocod. it 
contain •• nt.red. Thi. cod. provide. .impl. te.ta 
of the CPU and ... ory. At the .ucce •• ful 
cOilPletlon of thea. t.at. the ROM microcode looka 
for • d.vice fro. which to load furth.r microcod. 
to the control .tore RAM. If • link f.atur. i. not 
fitt.d the fl.xidi.c ia •• l.cted. If the drive ia 
not loaded with. boot floppy, then the fixed disc 
ia ae1ect.d. 

The microcod. load.d con.iat. of two part.: 
• V'tY More extenai v. teata of the CPU .nd •• lIOry 
.BOOTLOAD The operatino .y.te. lo.d.r. 

When the microcod. verify te.t. (VFY) are 
.ucc •• sfully co.pleted, BOOTLOAD loads the C code 
interpret.r and then the .y.te. C cod.. The 
interpret.r i. transf.rred to the control .tor •• 
Th. diaonostic di.play i. incre •• nt.d to 255, 
control pa.... to the sy.t.. and the us.r i. 
pro~t.d to 100 in. 
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Operatinv 

This .ection contains information to support 
operat10n of the syste. by the envineer. The 
inforaat1on covers general operation, test 
software and syste. construction. 

There are two different inca.patible operatinv 
.y.te .. for PERO. Either sy.te •• ay be u .. d with 
PERQ2 hardware. The two sy.te. are. 

• the PERQ operatinv syate. POI 

• the PERQ .ersion of URIX called PBX 

Infor .. tion about the two operatinv syate.. ia 
.. parated at the subsection le.el. Differances in 
teat software operation for each Operatinv sy.te. 
and typea of hardware are gi.en in the text. 

SecUon 

5.1 
5.1.1 
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.eadinv 

... ay8t_ 
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The partition utility 
The .ca.enver utilility 

.. Spa. 
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POI transfer to fixed disc 
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The PIRO OlLAR test 
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Operating 

This s.ction giv.s b .. ic inforaation needed to 
operate the ayst.. using v.rsion POS 24 or lat.r 
v.rsions for PERQ2 hardwar •• 

The operating syst •• and utili tie. are .uppli.d a. 
file. on flopPr discs. Tbe .. are u .. d to build the 
sy.te. on the fixed disc. 

The .yste. creat.d con.ists of. 

• the Boot file. u •• d during the .y.te. 
establishllent 

• the .. in operating ay.te. progra. called SYSTEM 
witb .. pporting .adul_ 

• tbe cOlllland interpreter called S81LL 

• the utility progra.. whoae na.e. are recognised 
.. co ... nds by SHILL 

Tbe .yste. provides the operator with an int.rface 
which allows progra .. to be written, edit.d, 
co.piled, stored and executed. Tbis int.rface alao 
support. .yate •• odification and on-lin. t •• t 
eoftware operation. 

When the .y.te. has been e.tablished, by power 011, 
or BOOT button depre •• ion, control p ..... to S81LL 
and the LOGIN utility i. entered autoastically. 

The operator i. requ.sted to ent.ra 
~J ,"',r.'./\, '1"~ H\\, H~\ :='S 

• the date and ti .. in tbe fo~a INU III ........ 
carriage return ... en. ff (day .anth year lOUrs 
Second •• ) 
ror e • .-pl. 17 KAY 83 16.05 

• the u.er'. na .. and pa •• word. When initially 
built a carriage return charact.r i. accepted. 
If it is nec .... ry a p ... word ... t be obtain.d 
froll the UHr 

C== .... l1_~ 

When the operator baa logged in, the SRILL PE'OlIPta 
tbe input of a co.aand line. Valid coaaand. to the 
sy.te. include the na ... of the utiliti •• outlined 
in section 5.1.2. The .. co .. ands .. y be qualified 
by para .. ters and progra. swiche •• DetaUs of the 
syntex are given in the Syate. Software Reference 
Manual. A ca..and line is ter.inat.d by a carriage 
return curacter (0). 

The co.aand line .. y con.i.t of a run file na .. 
which is not a utility. SRILL then loads and rune 
that progra •• 

The , co ... nd ~st be used to load and run co .. and 
file •• 

Rl0143 



5.1 IIOS syaaa 

5.1.1 Continued 

Pressing the HELP Key or, typing the calmand line 
HELP carriage return, cau.es the valid commands to 
be listed on the .creen. The CClillandS are 
displayed in a pop-up .enu controlled by the 
tablet pointing device. Help specific .to 
particular caamands is alao available. Thi. is 
.elected by typing the particular cClilland and then 
pressing the HELP key. 

Pop-up ....... 

The pop-up .enus provided by the SHELL and 10m. 
utilities .ay be u.ed for caamand •• ~.ction and 
control. Th. tablet cur.or i. u.ed to point out an 
ite. on the .enu which i. then selected by 
pre.sing a .. itch on the tablet pointing device. 

The operating ay.tell supports the u .. of oth.r 
.pecial key. and a nullber of control characters. 
Thes. are u.ed for input lin. edi ting and program 
control. Th. control character. are input by 
typing the character while holding down the 
(x)NTROL k.y. 

Iaput line editing 

The .pecial keys, control character., am their 
.ff.ct are, 

• BACltSPACE or CONTJIOL and HI .ra ••• the last 
charact.r typed 

• CONTJIOL and BACltSPAC! or CONTROL and WI .ra ••• 
the la.t word typed 

• OOPS or CONTROL and U; .r .... the last line 
typed 

Pro9r. CODUOl 

• CONTROL and C, aborts the curr.nt prooram the 
next ti_ input is requested frCII the operating 
syetem 

• CONTROL and C typed twice, aborts the current 
prooram i_ediately. This may leave the fil • 
• yst. in an utidy state am i. not recCllm.nded 
unl.ss in r.al difficulty 

• (x)NTROL and 5, suspends program output to the 
.creen 

• CONTROL and 01 prooram output to the .creen i. 
resumed after .uspen.ion 

• (X)NTROL, SHIFT and CI dump. the run time stack 
and aborts the current program or caamand file 

• CONTROL, SHIFT and DI dumps the run ti.e stack 
and enters a software debugging program called 
SCJIOUNGE 

Operating 
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5.1.2 The utility program. 

Thi •• ection li.t. the utility program. that are 
avaUaDle a. caalland. to SHELL (the call.and 
interpreter). More infor-.tion 1. given for the 
caaplex utili tie. relev.nt to ba.ic service need •• 
The Sf.t .. Softw.re Reference M.nual give. full 
detail. of the utili tie •• 

In general the utility progr ... are .elf 
prCllpting. Self aplanatory .nu •• re di.played 
and clear indication. are given of operator input. 
required. 

C M. 
The following i. a table of the SHELL CeIIS.nd 
n .... and their ba.ic function •• 

C nne! 

? 

, 
APPEND 

BYE 

CHA'1"1'ER 

COMPII.I 

COpy 

DELETE 

DETAIts 

DIRECTORY 

DDTUI 

DISMOUNT 

EDIT 

EXPAHDTABS 

RlOU3 
Edition 1 

Lin. all Ute cc:a .. nds SBILL will interpret 

D.ecute. a n .. ed cc:a .. nd file. The cCII •• nd line 1 • 
• filen ... carriage return 

Attache. one file to another 

tog. the operator off Ute .yete. 

If the BYE cc:a .. nd i. not u.ed to power down the .y. t .. , 
t .. porary fUe. will not be reeoVed until the SCAVEGER progr .. 
i. run 

Allows the .y.t .. to act a. an RS232 ter-inal 

caapile. a Pascal or Fortran source progra.. The input file i. 
type .PAS or .POR, the output file 1. ty~ .SEG which may be 
linked and run 

create •• new file identical to the source.file 

Er •••• a fil~ 

Di.pl.y. current .yet ... tatu. infor-stion 

Di.pl.y •• list of file. in • directory. Typing DIUCTORY give. 
the ns •• of fil •• in the current directory only 

Displ.y. a graphic repr ... ntation of the dir.ctorie. for the 
whole file .y.t .. 

Detach •• s disc frCII the file .y.t_. The cc:a .. nd DISMOUNT F 
suet be given b.fOre reeoving a file .y.te. floppy di.c frCII the 
drive 

createe .nd .. end. tat file. 

Allows taDulated f11e. frCII an alien .yet .. to be u.ed on PEltO 
wbich doe. not .upport taD. 
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5.1 

5.1.2 
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OperaUng 
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Cr.at •• and aod1f1.s file .yst .. part1tions. 

Allows the .xaa1nation and aodif1cat10n of f11 •• 

Change. the dir.ctory being used 

Su.pend. the execution of a c.-aand f11. 

OUtput. f11 •• to a pr1nter 

Decode. .SEG f il.. into 0 code 

U.ed to IIOV. a file to anoth.r d1rectory 

EXecut •• the la.t progr .. run again ' 

Run. an identified progra •• If a program ident1ty is not input 
the last file to have been ed1 ted, c~piled, linked or run is 
addres.ed 

Check. the file sy.t ... tructure and rectif1e. error., 
reconstructs directorie •• 

Set. the IlUIIber of line. on the diaplay to be used by a program 

Specifi .. the data nt. for the llS232 interface 

Allows the date and tim. to be cbanged 

RepOrt. the t~ tak.n for various program operation. 

Dia.nable. and enable. the virtual ...,ry syet .. 

Display. the cont.nt. of a file 

MOdifi.. uaer n.... and password. 
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5.1.) The editor utility 

This utility allova you to display file. on the 
acreen, change their contents and create new 
filea. The editor has a wealth of facilities 
aelected and controlled by use of the tablet and 
keyboard. Only an outline of the .a.t basic 
facilities is given here. The HELP c~and and the 
syst.. software reference .anual provide -are 
infonation. 

Interiag tM editor 

Type EDIT filen .. e 

If the file doea not exist you are prompted to 
retype the na.e or pres. RETURN to create a new 
file. 

Displ.,. am&rol 

The display on the acreen is di"11e! into three 
areasl the he.';;.ioL, the l"'t-hand argin and the 
text area. The part of the file displayed in the 
text area is aelected by tablet cursor point and 
presa actions. The acreen cursor symbol and tablet 
curaor button function depend on the acreen area 
pointed at. 

eoars. control ia obtained by pointing to the 
thuab bar in the h.ader area and pressing the 
yellow, or left hand, button. A 0 cursor indicates 
the part of the file to be displayed in the acre.n 
text area. 

Pine control is obtained by pointing to a line at 
the l.ft-hand &ergin and pressing the button. 

An upward arrow cursor ~ves the line to the top 
of the acr.en. 

A downward arrow cursor move. the top line down to 
the cursor. 

The place to insert or delete text on the screen 
.uat be aelected. Por basic text aelection use the 
tablet cursor to point to a: 

• Character and pre.. the button once 

• word and pre.. the button twice 

• line and pr... the button three ti.e. 

Th ... lected text i. underlined. 

The whole file can be selected by typing .!.. 

....... ...,. 
The editor commands include help, delete and 
insert. Pre.s the HELP key and a list of commands 
and keyword. are displayed. Type a word or letter 
in the li.t and further information will be 
displayed. (It may be neee.sary to pre.s DEL 
before ..!!!!::!..) -

Type .E. to delete the currently .elected text and 
.elect the next unit. 

R1014) 
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5.1.3 Continued 

Type .1.. to insert text before that currentl·y 
selected. When the insertion has been typed pre •• 
INS to change the file or ~ to abandon. 

The editor produce. a 'clean copy' of the file but 
the original i. not updated until you leave the 
editor. 

Type ~ to qui t and the edi tor will prCllpt you to 
type: 

.-u to update, $ is appended to the old filename 
and a new file created with your changes 

• W to write. you are prompted for the nue of a 
file to write the edited text in 

• E to exit without updating any file. 

• R to re-enter the editor utility 
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OperaUng 

5.1 JIGS Spu. 

5.1.4 The floppy utility 

The utUit.y called rLOPPY 18 used to fomat, 
write, and read floppy di.tette •• Bither 1%-11 or 
fUe.y.t_ fomata .ay be u.ed. Thia prOl,lr_ will 
tran.fer file. to the fixed diac. 

SoIae of the CCII .. nd. ace outlined below, for full 
detail. the Ie; PBRO Sy.t.. Softwara Referenca 
Ilanual (POS» Bdi Uon 4, ALl aDlS AL2 al»ulel be 
conaulted • 

c ... 
laun: 
DIUCTORY 

Thi. ~ .. nd will delete the f11e. n.aed frCII a floppy el1akatte 
Li.t. the fil.. bald by a di.tatte on the eli.play acreen 

DUPLICATI 

PAST 

fORMAT 

GIT 

HILP 

PUT 

QUIT 

TUB 

COMPARI 

ZIIIO 

PATH 

RI0143 
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Copi.. tile c:ontant. of one cliakette to another 

caDfta. Inhibit. nqua.t. for confimation before writing. 
Thi. Caaaand i. for u.. 1n caaaand fila. only 

CADl%a. Pomat. a d1akatta deatroying it. current content. 

Copi .. fil •• to the fixed eliac 

Prcwiela. g.naral help infomation. Help apacific to a =-.. nd ia 
obtAined by typing the caaaand n.- HILP 

COpi •• "fil.. frCII the fix.d diac 

Diu the utilit.y 

Li.t. a fila on th." acr .. n 

CCllpar .. naaad file. on the fixed di.c with ona. on a cartridge 

CADl%a. Creat .. a new diractory on the di.tetta.Thi. 
effectiv.ly de.troy. it. current content. 

Oange. the directory being u.ed 
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5.1.5 Th •• akeboot utility 

Thi. pcogr_ cr •• t.. • new boot fil. frca tn • 
• pecified .tand-alon. run file and then a_.ooiat •• 
that boot file witn • l.tt.r that i_ .pecified by 
the u .. r. 

MAlE800T us._ the dir.ctory pert of the run file 
n... to d.t.~ine which device and partition tne 
a,.t_ will be booted frca. In order to create a 
boot file tne run file .u_t be copied to that 
partition befOre tne MAlEBOOT prcgr_ i_ run. 

Any pcogr.. can b. aade into • _tand-.lone run 
file by initiali_ing various 8Odul... It is not 
u.ually n.c •••• ry or deairabl. to cre.t. stand
alone run fil •• except for a new .y.t ... 

The prcgr_ i. .elf prcapUng. 

Aft.r tne run file nue b .. be.n .pecified th. 
progr_ reque.t. the configuration file na.. to b. 
u.ed. Thi. file info~. th. prcgru of tbe ay.t_ 
8Odul.a that can b. supplied. Th. default .yat •• 
configuration file i. nued SlSTEM.nn.CONrIG and 
ha. the following fo~t: 

-SAT- UM 

-SIT- US 
-CURSOR- UM 
·SCREEN- UII 
·fONT- US 
-10- UM 
SlSTDl SW 
STllSAM SW 

WIU'1'BR SW 
IOBRRMESSAGES SM 
LaPoDER SM 
R£ADBR SN 
PlR(LS'l'JUHG SW 
SCQEN SW 
rILESYS'1'EM SW 
COllE SW 

GE'l'TIMBSTAMP SW 
rlLEDErS SM 
MlMORY SW 
10 INIT SM 
RuNREAD SW 
nLEDIR SM 

,SCJlDUNGI SW 

where SW i ••• ppael., UM is unaovabl. (tnat 1. 
tn. 80dule cannot be swapped or .oved) and US is 
una •• ppabl. (that is it cannot be swapped but it 
.. y be lIOVed in .... ry). 

The default i. that .. dule. ar. un •• appabl., so 
only the, -.dule. in tne .,.t.. that require to be 
awappaele or UftIIOVable need to be so specified. 

The ay.t .. data aeo_nt. that tne bardware u •• s 
are required to be UNlOvable J tne data u.ed by 
software (·SIT- and ·PONT·) are required to be 
un ... ppable, and everything el .. that i. not uaed 
by tne .apping ay.t .. itself can be .appable. 

When ttle configuration file has been apecified, or 
tne default file has b .. n specified by pr.s.ing 
R£'l'URN, tne prograa requests the l.tt.r to be used 
to boot the .,.t ... '1'h. default l.tter used is 
lower ca •• a. 

OperaUng 
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Oper.Ung 

5.1.5 Continued 

Noraally lower ca.e letter •• 1' •• llocated for boot 
file. on the fixed di.c .nd upper c •• e l.tter. for 
boot file. on the floppy diac. M.keboot vill only 
accept lover c ... l.tter •• The letter c.n be 
di ••• 80ciated £rca • boot file by d.l.ting tbe 
.18t ••• nd/or interpr.ter boot file •• A letter 
_st be used that b.s not alr.ady been ••• igned to 
boot anoth.r 81.t-. Th. DETAILS prOljlr .. c.n be 
run to li.t lett.n that bave .lr.ady be.n 
a •• igned. 

"'.n the letter ba. been .pecified th. prOljlr .. 
reque.t. whether or not to writ. tbe boot 
.icrocode on to the device. Since there is only 
one boot aicrocode fOr • device thi. need not be 
.pecified unle •• ~ific.tioD8 to the file 
VPI.MICllO or SID.MICIlO are required. 

There .re two file ••• eociated with .aCh boot 
lett.r. on. is the .18t .. boot file (. PASCAL 
file) .nd the other is th. int.rpr.t.r boot file 
(a .icrocod. fil.). 

Th. 81.t. boot file is created by MADBOOT, if 
required, .nd t.ke. the fora I 

An alternative 81.t. boot file c.n be .pecified, 
or copied frca .n exiatin; boot file. If •• ,.t. 
boot file ia not copied £rca an exiating boot file 
the prOljlr" vill =eat. a n_ one. Tbe Charact.r 
•• t used by th. 81.t- boot file .. , be .pecified 
but if th. def.ult ch.r.cter •• t i. not u •• d (th.t 
is rUll.UT) aoa. prOljlr ... , for ex .. pl. th. 
EDITOR, .. , DOt perfon a. required. 

The int.rpreter boot file is ususlly a .t.ndard 
f11.. If a boot f11. has alread, been cra.ted for 
the current l.tt.r and the .icrocode i. unCh.nged 
then it i. not nec •••• ry to cr.at •• n_ 
int.rpret.r boot fil., .lthou;h it 1s rec:ca_nded 
to do 80. 

The interpret.r boot fU. i. created by the 
IlAQIOOT, 1f required, and tau. th. foral 

All alternative interpreter boot fil. can be 
specified, or copied £rca an existin; boot fil •• 
If an int.rpr.t.r boot file is not copied frca an 
existing boot file th. pro;r .. vill creat. a n_ 
one. 

Th. prOljlr .. vill a •• i;n tbe boot fil.. to .ny 
avec1fied partition, but it is aport.nt that the 
int.rpret.r .nd .,.t. boot files are 1n tbe .... 
partition. 

Th. device aDd partition ln which the boot file 1. 
loc.ted vill be th. def.ult path after th. a,at .. 
baa been booted. Ther.fore there .u.t be a 
LOGIN.nn.RDN .nd a SHBLL.nn.RUN file ln the root 
directory of that parition (vh.r. nn is the 
_r.ion nuaber of the run file). The boot file • 
.. , be in • aubdirectory in the partition but th. 
run fil ••• uat be in th. root cUrectory. 
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5.1.6 The partition utility 

This program creates and madifies pertitions on 
the files tore devices. 

The ICL PERO: system Software Reference Manual 
Edition 4, AL2 must be consulted for detaIls of 
the program and it. use. The following notes 
highlight points where particular care is needed. 

A device .ust have been fo~atted before the 
program can be run. The fixed <Usc should not 
noraally require reforaatting. However if the 
cust~r situation requires this to be done advice 
should be .ought fraa support. Floppy diskettes 
are foraattted using the FLOPPY utility program. 

The program is .elf proapting and the option of • 
dry run is provided Hthe program is entered by 
typing PARTITION carriage return. Entering the 
program with the build ewitch .et is not 
recoa .. nded. Great care i. still needed when 
attempting a dry run as it is very easy to 
repartition a diac by mistake. 

Creating a partition effectively destroys all the 
data currently existing on that area of the disc. 

If the device n .. e is changed then no program, 
including the operating syst .. , on that device can 
be run. 

If the device on which the program 18 run holda 
the operating system, control and C, or control 
shift and C, must not be typed during the run. 

The program asks whether you wish to initialise 
the partition pages. This .akes all the pages in 
the partition available for use. If the partition 
pages are initialised then the asacciated options 
to test the initialisation and to write each page 
twice should be selected. Any suspect blocks found 
in the partition will then not be .ade available 
for use. 

The scavenger utility .ust be run after partitions 
baye been created or modified. 

Operating 
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5.1.7 The .cavenger utility 

Thi. progr .. will check the .tructure. within the 
file.y.t .. , rectify any error. found, and 
reconstruct the directorie •• 

U.e of the SCAVENGER .ay be reque.ted by • progr .. 
currently runninQ. But it •• y be run when file. 
are .pparently ai •• ing or to r..ove unreadable 
boot file •• the SCAVENGER au.t be run .fter 
p.rtitions have been created or ~dified by the 
PARtITION utility progr ... 

The lCL PER9: Sy.te. Software R.ferenc. Manual 
Bdition 4, ALl .nd AU, Bu.t be con.ulted fOr 
d.t.il. of the progr... HOwever the following 
not •• highlight .aa. point. reg.rdinQ it. u ... 

The progr .. is .elf pr~pt1n; but SOlIe c.ution in 
it~ \1 ... ~. n.c •••• ry 1£ • lOtI" of Oat. Je to be 
aVOided. 

If • partition i. full, the progr .. will reque.t 
the del.tion of .aa. fil •• to allow it to run. 

CONTROL .nd C or CONTROL SHUT and C .u.t not be 
typed .ft.r the progr_ .tarts writ1n;. 

Th. progr.. c.n be u.ed to detect .nd report 
.rror. without att .. ptinQ corr.ction. 

It i. nom.lly quite •• f. to sc.v.ng. th. 
partition in which you .r. running. 

If error. are to be corrected, t_por.ry file •• ay 
be d.leted but .u.pect block. on the fixed di.c 
.hould not be rewritt.n. 

Rl0143 
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This section gives basic information needed to 
operate PNX on PER02 syste.s. 

The .in~um release levels are: 

PNX2 for PERQ2 TI 
PNX3 for PER02 T2 

5.2.1 The operating system 

The PNX operating system, utilities and 
docu .. ntation are supplied on 12 diskettes. These 
are used to build the system on the fixed cU.c. 

The system built consists of the: 

• boot files used in system establishment 

• basic system (kernel) 

• C langUage caapiler 

• Fortran 77 caapiler 

• utility programs 

• system documentation 

The syst .. provides the user with a command 
language interface which allows programs to be 
wri tten, edited, caapiled, stored and executed. 

The system is loaded fraa the fixed disc when 
power is switched ON or the boot switch is 
pressed. The DDS reaches 255 at successful system 
establish_nt. 

The files tore check prOQram is run and a login: 
prCllpt displayed. 

Set the date and t~e as prompted. For exa.ple 
type in lower case 18 lllay 1730 RETURN. 

Type :J.. or n to conf ira the de te and t~e are 
correct. (The RETURN default is .I..) 

The acreen clears, there is a bleep fraa the 
loudspeaker, the operating system displays its 
identity and invites you to login: 

Type in a user name known to the syst_. For 
example the superuser naae ~ RETURN. 

You will be invited to type the password. The 
8uperuser password is usually root RETURN. (This 
is not reflected on the acreen-:r-

The system will now display a command line prompt: 

$ for normal users 

• for superuser 
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Alw.ys log out of PNX in the proper way or file. 
on the fixed di.c will not be correctly upd.ted. 

If in Single U.er !IOd. type BYE. If in window 
M.n.ger !lOde: 

Sel.ct window M.nager window. 

Type • d' .nd ent.r - thi. change. the cur.or to • 
box with •• uperiapo.ed X. 

Plac. cur.or in Window M.naQer wondow .nd pr ••• 
the l.ft button 13-button puck) or yellow button 
(higb r.solution puck). 

Answ.r que.tion to delete windows with 'Y' - tbe 
windows disappe.r. 

Type BYE. 

Tbe ay.t ... y now b. switcbed ort'. 

A numb.r of speci.l k.ys .nd control ch.r.ct.r • 
• r. used for keybo.rd input, line .diting .nd 
prograa control. 

For i'1lut lin. edi ting the .pecial k.y •• nd th.ir 
eff.ct .r.: 

OBI. .r •••• the last char.ct.r typed (not 
back.pac.) 

OOPS .r •••• tb. last lin. typed (befor. r.turn) 

For prograa control: 

CONTROL .nd c, int.rrupt •• nd no~.lly abort. the 
curr.nt .ction 

CONTROL .nd .!. fore.. .n end of fil. condi tion 

CONTROL .nd J!. .tops .nd .tart. the display 
scrolling 

When li.ting .nd the acr •• n is full R!'l'URN 
di.play. the n.xt line .nd .ny other k.y the n.xt 
.creen. 
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5.2 PIIX Syau. 

5.2.2 Commands and utilities 

A full list of commands is given in the ICL PERO: 
Guide to PNX or can be listed on the screen by the 
command line 18 (bin 

The following examples are a few commands you may 
find particularly useful. 

Por enquiry: 

cat 'filename' 

Print working (current) directory 

List the files in the current 
directory 

Display the date and time 

ntsplay the current user name 

List the contents of the file 
namad 

For files tore .aintenance aa a su~ruser. 

(etc(fsck (dev(hard To run the filestore check 
program on the fixed disc. 
This is used to tidy up the 
file system after a system 
crash or power failure 

Por formatting and copying floppy diskette as a 
superuser. 

(etc(n 

fl help 

To run a subset of the POS PLOPPY 
utility 

TO get details of the program capability 

When you want to know more about UNIX. Type 

lllan ' command' 

lIan cat 

TO display pages of the UNIX 
programmers .. nual 

To display details of the 1!!!!. 
cOl'lllla nd 

To display details of the.!:!1. 
co_nd 

To enter the window lIanager. Type 
c or d to create or delete windows 
wi th the help of the tablet 

Note: In general PNX only responds by obeying a 
command or rejecting it. No illllediate response 
Usually .eana a ctamand is accepted. 
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5.3 !Wet software 

Th. 1nforaat1on 1n this a.ction ia for r.l.aa. 7 
of the .ngineera confid.nc. taat aoftwar •• Thia 
releas. is for PER02 T1(8222/xx) and T.2(8223/xx) 
ayat ••• 

5.3.1 Te.t aoftwar. i.aue 

T.st aoftwar. r.leaa. 7 is distribut.d on 8 inch 
floppy diacs. The s.t of discs includ.a a binary 
floppy diac with fil.a for loading the t.at 
software onto a POS ayat.. fix.d diac and th.s. 
boot floppy disca. 

• a CPU and ••• ory t.at boot floppy diac 

• the 10 teata boot floppy diaca 

TeaU SOH 8 
'1'esU SOH 5 
T.at2 MISe 

for '1'1 ayate. 
for '1'2 syate.s 
two copies are auppli.d aa the 
OSLAN t.at n •• da the cooperation of 
a second PD02 sysu. 

T.st3 Print.rs 

Two scratcb diacs are alao provided, on. double 
sid.d write .nabl.d and on. singl. sid.d writa 
protected. 

The t.sta can be run froe the boot floppy disca 
or froe a POS syste. fix.d diac if the t.ata 
were tranaf.rrad when the syat •• w.. working 
corractly and POS PASCAL availabl.. Th. v.raions 
of POS r.quir.d are. 

'1'1 syet.. R4 or R5 
'1'2 ayste. V.raion 6 (G.5) 

5.3.2 Loading the ta.ta 

To load the t.sta fro. boot fil.a on the floppy 
diaca onto POS ayste. fix.d diaca th... k.yboard 
boot charactera ara ua.d, 

• 1f for the _aery teats 

• X for the CPO long raater OP teat 

• S for the sbort raater OP t.at 

• If Z and '1' for the other CPU t.at. 

T.at '1' for the 16K CPU can only be load.d froa a 
boot floppy di.c. 

Upper caa. charact.r. a.lect a floppy diac and 
low.r ca.. cbaracters a.lect tb. fix.d diac. If 
the ayat.. haa been in ua. 100 out using the BYB 
coaaand. 

Pre.a the boot button and hold tb. k.yboard boot 
charact.r down i ... diataly after the DDS ragiat.ra 
151. a.l .... the k.y after the floppy diac 
indicator ia lit. 

To run the 10 te.ta fro. a POS run fil., load the 
POS operating ayate., log in and type TESTS. 

Th. followinQ parts of this .. ction d.acribe tbe 
t.ata, their operation and arror raportinQ. 
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5.3 ~t .oftware 

5.3.3 POS tran.fer to fixed disc 

The confidence test progra.s are transferred to 
the fixed disc froa the confidence test binary 
floppy disc. The transfer requires the POS 
operating system to be running correctly with POS 
PASCAL. The PATH and FLOPPY utilities are u.ed. 

Load the syste. and log in to u.er. The following 
coaaands fro. the keyboard wil~eate a new 
directory containing the rel.... 7 confidence 
test •• 

DETAILS To check that partition u.er 
has 800 free block.. If tnere 
are le •• , another partition .ay 
be used. For example, try PATH 
SYSIPARTl and then DETAILS 
again 

MAlEDIR RELEASE 7 Thi. create. a new e~ty 
directory called release 7 

PATH RELEASE To enter the new directory 

DIR To check the new directoy is 
e.pty 

FLOPPY To nan the floppy utili ty 
program. Insert the build 
floppy in the drive 

GET BUILDS.P02 To copy file. for Tl 

or GET BUILDS.P02 To copy file. for T2 

OUIT To exit from the FLOPPY utility 

fBUILDS.P02 To run the Tl command file 

or fBUILDS.P02 To run the T2 command file 

GET BUILD.POl To tans fer the build command 
file to the fixed disc 

Pollowing the instructions which then appear on 
the screen willI 

• create boot file. identified by the characters 
, s,t,x,y and z for the CPU confidence tests 

• create a boot file identifi.d by the character w 
for the .eaory confidence test 

• link the .SEG files fro. the binary floppy to 
fora a .RUN file on the fixed disc for the 10 
tests. The na.. is TESTS 

Syste. boot files are created by the MAlEBOOT 
utility, which prompts for the answers to .. veral 
questions. The questions and the answers required 
are shown on the screen before you are proapted 
for the answers. However, in the first MAlEBOOT 
.. quence, the sodel questions and answers scroll 
off the screen before the prompts appear. 
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5. 3 ~t eoftwan 

5.3.3 Continued 

An example of the in.truction. and required 
re.pon... i. given below. Input required .. an 
anawer is underlined in the text and !IU.t be 
followed by pre •• ing return. Default anawer. are 
in aquare bracket. after prompt •• and where the 
default answ.r i. requir.d you n.ed only pr ... 
RlTURR, this i. .hown in the t.xt. 

The •• qu.nc. is r.peat.d to cr.at. the •• perat. 
boot fil •• for each t •• t with the .icrocod. file 
n.... all taking the fora con • t •• t where • i. 
the boot character for the t •• t. 

Aft.r each MAKEBOOT .equ.nc. the following 
..... g.. ..y be di.played, 

•• Pil. Sb.ll.100. ]tun need to be cre.t.d •• Pile 
Login.100. Run ne.d to be creat.d •• Pil. 
Link.100. Run need to be cr.at.d 

Th... warning ..... g.. ..y be ignored becau.. the 
fil •• have been cr.at.d in the boot partition 
und.r POS R.4. R.5 or G.5. 

The MAKBBOOT proapta and an.wer. for the fir.t part of the CPO t •• t. caDlt •• t, 
are .. follow., 

Root file na .. , T •• t.y •• 100 

Config file na .. [(pathna .. »T •• tay •• 100.Config).RlTORR 

Which character to boot fZ'Oll?.!. 

Do you want to writ. the boot area (110)' BTURR 

Write a ay.t •• boot file [Te.t.y •• 100.a.Boot).RlTURR 

Ixisting boot fil. to copy (typ. return to build a new on.), RlTOM 

Int.r na .. of charact.r •• t (Pixll.K.t) I RlTUU 

"ak. the .cre.n be Land.cape (Y .. I. RlTORR (llote, If your PDQ ba. a Portrait 
.cresn then type .!!2. and pr... RlTU ... ) 

1fJ:i te an int.rpreter boot file (T •• II RlTO ... 

Int.r na .. of new .icro boot fila (Te.t.y •• 100.s.MBoot), RlTOU 

Ixi.Un; boot fil. to copy (type return to build a new oneh RlTO ... 

u.. .tandard intepnt.r aicrocod. fila (T .. ),.!!2. 

Int.rpnt.r .icrocod. fil.. const •• t 

Int.rpnt.r .icrocod. fil., RlTORR 

write a 180 load boot fila (Tea) • .!!2. 
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5.3.4 The CPU board confidence teat. 

The .. are the confidence teat pro;r .. a for the CPU 
board circuita. They are identified a. x, y, a, a, 
and t. fte conTteat 1a only for the 16K CPU board. 

neae progr .. provide fa.t confidence te.ts for 
the CPU circuit. other than the ra.ter operation 
(:aa.ter Op) circuita .... ide. the verify (VPY) 
checle. relevant to the CPU board, ot.her el ... nt. 
cOliprehensive1y t .. t. t.he. 

• expre •• ion atacle 

• l'89i.ten 

• shift. hardware 

• di.patch, next instruction and next operation 
functions 

• data integrity of the control atore 

• control store dual adcSr .. ainq 

• COIIIIOn1y used juap functions 

U.e of the ..-01'1" i. a.oided .. far .. po •• ib1e. 
S~ teat., 1ilee next operation, do acce •• the 
""1'1" and ttaere i. a sUght chance of fa11ure due 
to a .. .,ry error. 

The progr .. aske. a long and exhauati.e teat of 
the ... ter Op circuit. on the CPU board. 

Thi. progr .. carrie. out a .horter and le •• 
thorough te.t of the Ra.ter Op circuit. on the CPU 
board. 

If a POS .,su. has been in u .. type aD to log 
off. 

If a PBX .yat.. ha. been in u.e log off .. 
detailed in .. ction 5.2.1. 

The teat.s are loaded frOil a diec by pr .. sirlO the 
Boot but.ton wtll1e holding down the keyboard 
character ... igned to the te.t. ft. ch·erect.en 
u.ed are. 

• Y and Z for the general t .. t. 

• X and S for the .. ster Op te.t 

• T for the 161t CPU boerd 

Upper c .. e characten load fra. the conUdence 
t..st boot floppy. Pol' POS .yat ... lo_r ca .. 
characten load frOil a boot file on the fixed 
dhc. But the ConTteat. can only be loaded frOll .. 
boot floppy 41.0. 
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Operating 

5.3.4 Continued 

When the te.t ha. been loaded the c!ia;no.tic 
diaplay (DDS) will regiater 999 for &bout 5 
.econd. before the te.t begina. 

Any error detected will re.ult in a halt. The DDS 
nuaber indicating the type of failure. 

At the end of an error fr .. run tbe DDS will 
indicate 000. 

Tile follOWing table. give. the .. aning of the 
diaplay. relevant to each progr ... 

The di.play acreen will go blank during the te.t, 
progre •• ia only reported on the DDS. The Conrte.t 
take. about JO •• cond. to run. 

lIDS indication 

999 

350 

351 

353 

354 

355 

356 

357 

360 

362 

410 

o 

R10143 

ConYte.t entered 

About to enter Juap t .. t 

Juap te.t entered 

Juap deetination different frOD that expected 

Return to wrong place 

'If True' went the wrong way 

'If Fal.e' went the wrong way 

'Load. or Repeat failure' 

Juap t .. t coapleted .ucce.afully 

Failure while te.ting low bank of aicrocode .tore 

Te.t of low bank of aicrocoQe .tore .ucce •• fully caapleted 

Conrte.t coapleted .ucc ••• fully 



5.3.4 Continued 

The display screen will go blank during the test, 
progress is only reported on the DDS. The conZtest 
takes about 95 seconds to run. The ele~ent testing 
the shift hardware takes about 65 seconds during 
which 171 is displayed • ... 
999 ConZte.t entered 

10 to 150 Regi.ter Te.t entered 

151 Register Te.t entered 

152 Brror found when testing for data integrity via Z Port 

153 Error found when te.ting for data integrity via Y Port 

154 Error in Double address test on X Port 

155 Brror in double address test on Y Port 

160 Regi.ter test successfully completed 

161 Bxpre •• ion Stack te.t entered 

162 Brror detected while moving ones to stack 

163 Error detected while _oying zeros to stack 

170 Stack test completed .uccessfully 

171 Shift hardware test entered 

172 Brror detected during a shiftonR rotate function 

173 Brror detected during a .hiftonR rightshift function 

174 Error detected during a shiftonR leftsbift function 

175 Error detected during a 'Z-field' rotate function 

176 Brror detected during a 'Z-field' rightshift function 

177 Brror detected during a 'Z-£ield' leftshift function 

180 Shift test completed successfully 

181 Dispatch test entered 

182 Dispatch jumped to wrong location 

190 Dispatch test cospleted succes.fully 

191 'Next Instruction' test entered 

192 Next Instruction jumped to the wrong opcode 

200 'Next Instruction' te.t completed successfully 

201 'Next Operation' test entered 

202 BPe could not be loaded directly from the ALU 

203 Data error in OP file or addressing error on OP file 

Operating 

204 BPe not incrementing correctly or data error in OP file 

205 

85-20 
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OperaUng 

5.3.4 Continu.d 

206 

207 

208 

20' 

210 

220 

222 

270 

272 

320 

o 

BPe (3) Not set "ben .xpected 

Data .rror when acceaaing OP file 

Data .rror or apeed proble_ 

Probably &peed probl._ in addreaaing conaecuti •• by tea of OP 
f11. 

BPC(3) set unexpectedly. BPC baa beco.e confuaed 

'N.xt Operation' t.at co.pleted aucceaafully 

T.at of Higb bank of PlIO aicrocode atore fail.d 

Teat of Higb bank of PlIO aicrocod. atore coapl.t.d aucceaafully 

Dual addreaaing teat of PIRO aicrocode atore failed 

Dual addreaaing teat of PERO aicrocode atore coapleted 
aucc .. afully 

ConZt.at co.pleted aucceaafully 

During teat initialiaation the DDS "ill indicate 
451 for about 50 aeconds. After initialiaation the 
progreaa of the t.at run can be aeen on the 
diaplay acreen. The Conxteat tak.a about two houra 
to run. The ConSt.at rel .... 5 takea about 2.5 to 
10 sinutea to run depending on .. lIOry aiz •• At the 
.nd of the ConS teat a black acr •• n a.ana the teat 
failed .. 

... 
'" 
450 

451 

453 

455 

460 

470 

o 

conxt.at .nt.red 

About to .nter .. ater-op t.at 

.. at.r-op t.at .nt.r.d 

"ater-op t.at d.t.ct.d an .rror 

Raat.r-op teat detected an error and option register altered 
(ahould ne.er occur) 

.. ater-op teat coapleted aucceaafully 

unexpect.d interrupt occurred during aaater-op teat 



5.3 Yeat IIOftwar:e 

5.3.4 Continued 

Confte.t 

The conTte.t program doe. the following: 

• It tests the reoister indexing mechani.m and the 
sinole precision multiply and divide hardware 

• It tests the operation of the Goto,GotoS,Call 
and CallS instructions jumping between 4K banks 
of microcode store 

• It tests that the Revive Victim instruction and 
the readable victim latch work properly in the 
upper banks of microcode store 

• It tests the use of the ahifter output as the 
destination for ju.p instructions 

Although use of .e.ory is avoided where possible, 
parts of conTtest cause so.e ae.ory acceaaes to 
occur. There is therefore a alight chance of a 
PERO failing conTtest due to a .eaory error. 

ConTte.t take. about ten seconds to run. 

Once you have loaded eonTtest fro. the boot floppy 
disc no further action is needed to run the test 
progra.. The aereen goes blank ahortly after the 
.tart of conTtest, and the LED display shows its 
progre.s and reports any errors found. On 
successful eoapletion of conTtest the LED display 
show. 000. 

The following table gives the LED display reading. 
that .. y be output by conTte.t and their .. aning.: 

Diapla" 

999 

501 

ConTte.t entered 

Index test entered succe.sfully 

Operating 

502 

503 

Contents in ••• ory location (n) and register (n) not equal 

Contents in ••• ory location (n) and register (n) not equal 

504 

505 

506 

510 

511 

512 

513 

514 

515 

516 

517 

S18 

S5-22 

Contents in X register (n) and Y rgister (n) not equal 

Contents in X register (ind.xed n) and Y register (n) not equal 

Contents in X register (n) and Y register (indexed n) not equal 

Index te.t 8Ucce •• ful 

Multiply and Divide te.t entered successfully 

Unexpected value in MO 

Bigh Product wrong value in Signed Multiply 

Low Product wrong value in Signed Multiply 

High Product wrong value in UnSigned Multiply 

Low Product wrong value in Unsigned Multiply 

High Quotient wrong value in Divide 

Low Quotient wrong value in Divide 
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5.3 ~t. .oftwan 

5.3.4 Continued 

530 

531 

540 

541 

545 

550 

551 

552 

553 

554 

555 

56O 

561 

5'70 

5'71 

575 

580 

581 

582 

583 

584 

585 

59O 

591 

595 

600 

601 

602 

603 

610 

0 

... A ••• 

Multiply and Divide teat aucceaaful 

Goto·teat entered aucceaafully 

Goto teat auc:ce •• ful 

GotoS te.t entered .uecea.fully 

GotoS went to S erroneoualy 

GotoS te.t auece.aful 

Second GatoS te.t ante red 

GotoS erron.oualy went to (adelre •• ) 

GotoS .rroneou.ly went to (addre •• ) 

GotoS erroneoualy went to (adelrea.) 

in aicroc:ode bank 

in aierocode bank 

in aicrocode bank 

~toS erroneoualy went to (addn •• ) in aicrococSe bank 

Second GotoS te.t aucce.aful 

call teat. in upper aicrocode banka entered 

call teat aucceaaful 

rirat callS teat 1n upper aicrocode banka entered 

callS erroneoualy vent to S 

r1rat callS teat aucceaaful 

0 

1 

2 

3 

Bec:ond CallS teat in upper aicrocode bank. entered 

callS erroneoualy went to (addreaa) 1n ilicroeode bank 0 

callS erroneoualy .. nt to (adelreaa) 1n aicrococSe bank 1 

callS erroneoualy went to (adelreaa) 1n aicrocode bank 2 

callS erroneoualy went to (adelre •• ) in aicrocode bank 2 

Second CallS teat aucce.aful 

Teat of Viet.1aLat.eb entered 

VictiaLat.cb contained wone) value 

lWat of V1et.1aLateb auece.aful 

Juap.bift te.t entered 

Ir no GOfO(SBIP'r) went. tile wrone) way 

tr IOL QOfO(SBIP'r) .. nt. tile wrone) way 

Juap.bift teat aueceaaful 

COnTt.e.t coapleted auece.afully 



5.3.5 The .. mary board confidence test release 6 

CCIIdIt.e.t: 

Thi. program provide. a fa.t confidence te.t for 
the .e.ory board. 

The te.t 1. applicable to 1Mb and 2Mb board. and 
take. about 2 and 3 ainute. to run re.pectivaly. 

aa.ide •• ba.ic teat other el .. ants ~er: 

• relative addre •• ing - laa.t .ignificant 16 bit. 
of own addre •• 

• wanda ring noughts and one. 

• randCli data 

• refresh and fa.t addre •• ing 

• parity 

• cursor control 

• screen control 

The te.t 18 loaded frCII a disc by depre.sing the 
boot: button while holding down the Wkey on the 
keyboerd: 

• an upper ca .. W lced. frCII the confidence te.t 
boot floppy 

• a lower ca.e W load. frCII a boot f 11e on the 
fixed diac, POS .y.t ... only 

When the te.t has been 10eded the diagnostic 
display (COS) will indicate 999 for about 5 
.econd. before the t.st beQins. 

The DOS chang.s to 100 and the te.t beGins. 
Various number. will appear on the DDS indicating 

-the teet i. progre •• ing. At the end of an error 
fr .. run the DDS will regi.ter 000. The te.t take. 
a.bQIt two sinute. to run. 

Any .tore t .. t error detected vill reault in a 
halt. The DDS will register a nuaber indicating 
the type of failure. 

Errore in tha scre.n control t •• t. are detected by 
observing the acreen. 
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5.3 

5.3.5 

Operating 

r..t lIOfmu. 

Continued 

DIlS 

Te.t 
pcD9re •• 

ttt 
100 
110 
120 
130 
140 

145 

150 

155 

200 
210 
~20 

300/310 
~OO/410 
500 
510 

520 

100 
610 
620 
700 
710 
720 
730 
740 
745 
750 
755 
100 

Rl0l43 ......... _- . 

Error 
.tcp 

111 
121 
131 
141 
142 
143 
144 
146 
147 
148 
149 
151 
152 
153 
154 
156 
157 
158 
159 

211 
221 
311 
411 

511 
512 
513 

521 
522 
523 
524 

.... n1ng 

CDaIIUet eaancs 
... 1e: .~ teet 
All 0'. 
All 1'. 
relati.,e Mldre •• 
.tore and fete:h 
.tore and fete:h 2 
.tore and fetch 4 
.tore and fetch 4R 
.tore 2 and fetch 
.tore 2 and fetch 2 
.tore 2 and fetch 4 
.tore 2 and fet.ch 4R 
.tore 4 and fetch 
.tore 4 and fetch 2 
.tore 4 and fetch 4 
.tore 4 and fete:h 4R 
.tore 4R and fetch 
.tore 4R and fet.ch 2 
.tore 4R and fet.ch 4 
.tore 4R and fete:h 4R 
w.adeciag 0'. aDd I'. 
52525 
125~S2 

..... data 

.. fre8ll f_t .sdre •• iDG 

.. city 
expecting good parity 
write 
data 
r.acS 
expecting bad parity 
writ. 
data 
read 
incarree:t addr ••• 
8C~ teet 
.bole ---17 ~ 
.ingle bit ~ 
c:ur.ar te.t Irron are ... n a. 
.z poIIition black are •• on the 
Y peei Uon I ec:reen 
addre.. -L 
function .mite I Irror. are ... n •• black 
function black Linatead of .mite, or .mit. 
blae:k atripe on leftJ 1natead of black 
.mite atripe on left 
c:a.ftnt c.:.plet8d aacceufu.11y 



5.3.6 Installation teat floppy 

This floppy diskette is issued with all PERQ 
.y.t .... The te.t. quickly give 90' confidence 
that the hardware tested i. working. 

Th. fir.t part of the te.ts con.i.t. of the CPU 
ROM and Vry check. of the CPU and .emory board •• 
Th ••• are part of the noraal .y.t .. e.tablishm.nt 
proce •• and the progress is indicated on the DDS. 
A _lccae .... ao. i. displayed on the acr •• n at 
the end of th.s. te.t •• 

Th ... cond part of the te.ta ch.ck th.: 

• I/O board 

• floppy diac drive 

• fixed disc drive 

• k.yboard 

• .cr •• n 

The r •• ult of th... tests is reported on the 
acr •• n. 

Loed the floppy di.kette into the drive and press 
the boot button. After about 25 .. cond. a welcome 
.... ao. i. display.d on the .cr •• n. 

During the •• cond part of the te.ts the operator 
is prClllpted to: 

• confira part of cylinder 0 on the fixed diac .ay 
b. writt.n1 this i •• af. for both POS and PNX 
.y.t ... 

• confira that the hardware ha. corr.ctly 
identifi.d the fixed disc a. 5 inch or 8 inch 

• pre •• all the k.y. on the k.yboard in a specific 
• orde_r 

• .xa.in. a patt.rn displayed on the acre.n for 
regularity 

At the end of the t.sta the result. are displayed 
on tne acre.n. 

u •• the table in aection 2.2 to interpret DDS 
indications up to 150. 

Th. test result. di.play.d on the acre.n includ. 
the aoat likely failing hardware units. 
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5.. I/O t .. t 80ftware 

5.4.1 The 1(0 confidence test suite 

The tests cover the devices under the control of 
the tIO input-output board. The tests enable the 
parts of the system covered to be tea ted on a 
go(no go baais. 

The parta of the .yate. covered by the te.ts are 
the, 

• RS232 interface 

• GP1B 

• tablet 

• keyboarcS 

• diaplay 

• floppy disc drive 

• fixed disc 

printer. 

• OSLAN 

The E10 board ia adequately teatecS by running the 
teat. for the cSevices connected to it. 

A teat control progr.. allowa the selection of 
teat. and run options fro •• enus it displays on 
the screen. 

ltl0143 



5.4 I/O te8t .oftware 

5.4.2 Loading the teata 

The suite of test progra .. and their control ar. 
loaded from the boot floppy disk.tte or from a POS 
run file on the fixed disc. 

The tests and test control program are load.d a. 
follows: 

• insert the appropriate confid.nce t •• t software 
Boot floppy in the drive 

• pr ••• the BOOT button while holding down the 
.hift and V k.y. on the keyboard 

Th. te.t control program i •• nt.r.d when the DDS 
reaches 999. The u.er is prompted to input date, 
tim. and name, a carriage return character i. 
acc.pted for the na.e. 

This i. not applicabl. to PNX .y.t .... 

Th. test program file mu.t have been written on 
the di.c. 

To load the t •• ts. load and log in to PaS then 
type TESTS to enter the te.t control program. 
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5.4.3 PER02 Ilo te.t control 

Tbe PE'agraa is entered by typing TESTS. 

Tbe screen i. formatted a.: 

• a tnt .. nu window li.ting the nullbered te.ta 
a"ailable 

• a .tatu. window including the nullbered options 
a"aUable 

• a ca. .. nd window li.ting the ca. .. nd. a.ailable 

You are pra.pted to type in cea_nd. and paraaeter 
nullber. to the ca.aand window. 

Valid ca._nd. to the te.t control pragraa are: 

T-ESTS 1 2 3 

GO 

BR£AJt CYCLE 

ON 1 2 

RESET 1 2 

USER CLASS 1 

HELP 

QUIT 

select nuabered te.t. fra. the te.t 
.. III 

Start .elected te.t. running 

Interrupt cycle on te.t or 'error at 
the end of the current te.t 

Set nuabered option. 

Re.et options, (RESET 0 re.ets all 
option.) 

Select u .. r cla •• to gi.e required 
le.el of reporting 

Di.play information about the 
ca.aand.. (The HELP key .ay be u.ed 
inate.s) 

terainate the te.t control pragraa 
clearing the scr .. n. 

Only the firat letter of a ca._nd need be typed. 
No carriage return i. needed for cea .. nda witbout 
par.etera. 

Q)NTINUB after an error .tarts the next te.t. 
Typing Q)trnC)L and C will abandon a te.t run. 

Tbe nullbered option. controlled by the ON and 
RESET cClUlanda are: 

1 Cycle on .elected te.t.. Stop. on error 
unle.. option 4 is ON 

2 Cycle on failing te.t. Cycle. on any test 
reporting an error unle •• option 4 i. ON. 

3 ~se engineers par.eters. Allow. you to input 
para .. ter. to .eae test. 

4 Continue past error. Start. next te.t in a 
sequence after an error 1. detected in the 
current test. 

5 U.e soak IDOde. Reduce. 1e.el of te.t 
reporting 

RI0U3 



5.4 I/o teat. 8Dftwlare 

5.4.3 Continued 

u.er cl ..... 

The •• cla •••• provide a level of reporting 
appropriate to th. u.er: 

1 Cu.toII.r 

2 Cuataaer service engin.er 

3 Specialist .ngineer 

4 Repair c.ntre engin.er 

'IBS'r __ 

The nuab.red t •• ta on the t.at •• nu are: 

1 Flcppy 

2 Hard di.c 

3 RS232 Loop-back 

4 Tablet 

5 hyboard 

6 Monitor 

7 OSLAN 

B 31B5 print.er 

9 6202 print.er 

10 6203 printer 
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5.4.4 The floppy disc drive test 

Thi. te.t require. the u .. of: 

• a douDle .ided .ingle density floppy disc fitted 
with a .elf-adhe.ive write pe~it taD 

• a .ingle .ided .ingle density floppy disc 
cartridge with no write pe~it taD 

This praar_ i. a confidence test for the floppy 
disc drive ancr ita I/o Z80 control. A .equence of 
"ek, fo~at. write data and nacS data tests are 
perfo~ed. The test take. aDout four ainutes to 
run. 

The follOWing test. are perfo~ed using a douDle 
sided, write encled floppy disc: 

• fo~.t the whole disc wi thout cyclic redundancy 
checks 

• perfoca 10 randca read. and writes 

• read track 0 and ch,Ck heacS loaded Dyte is 0 

• read track 17 and check heacS loacSed byte is 1 

• reed track 16 and check heacS loaded Dyta is 0 

• read track 153 and check head loacSed Dyte is 1 

• .eek to a non-existant .. ctor and cbeck that the 
error condition i ... t 

• seek to non-existent track. -1 and 154, and 
Check that the error condition is set 

• reed 20 randca .. cton 

• bead .,ve.eftt. to tracks 0, 16, 1, 15 and eo on 
Ufttil track 31 is reaelled. Tbe fint .. ctor on 
eacb traCk i. read 

U.er cl ..... 3 and 4 allow the •• 1ectiOft of single 
.bot c .... nda to .. ek, foraat, nacS or write any 
.ector. 

The following te.ta are perfocaed u.ing a .ingle 
sided. single density write protected. floppy disc 
cartridge I 

• twenty randca Had. 

• att_pt to write and cheCk that an error i. 
detected 

• .. ek to non-exi.tent track 11 and check that aft 
error i. detected 
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5.4 I/o t:eat .oftwan 

5.4.4 Continued 

Wh.n test. ar. loaded frca the I/O confid.nce te.t 
boot floppy this .u.t be rein .. rted at the end of 
the writ. prot.cted t •• t.. Pailure to r •• pond to 
the prcapt given ... n. the t •• t .u.t be r.loaded. 

on .ntry, the prCl!lraa praapt. the operator .to 
in •• r~ the douDl. aided, write .nabled floppy di.c 
.nd pr ••• any k.y except O. 

pr ••• ing the 0 key cau... prograa execution to 
c ..... 

At the caapl.tion Of tne write .nabled t •• t., the 
oper.tor is prcapted to exCh.ng. the floppy 
di.k.tte in the driv •• Th. singl. sided write 
prot.cted floppy di.kette should b. inserted. 

Th. current t •• t will halt if an .rror i. 
detected. An indication of the .rror is di.played, 
tCl!l.th.r with the expected and actu.l r •• ults. The 
operator i. prcapted to continu. or to abandon the 
wbole te.t. 

5.4.5 Pixed disc drive te.t 

Dl8C&'iptioD 

This prCl!lraa is a confid.nc. te.t for the fixed 
disc drive and it. ch.nn.l control on the I/O 
board. A sequ.nc. of form.t, bad block scan·, .h.ad 
stepping, writ. data and read data t.st are 
prO¥id.d. Th. prCl!lraa take. about five .inut •• to 
run. 

Th. options available allo. the caaplete or 
partial overwriting of the syst .. file. and the 
CU.toa.r. data. Only the u •• r cla.... 1 and 2 .re 
.af. if the l.ngthy proc ••• of disc recreaton i. 
to be avOided. See I/o t .. t control for detail. of 
aption selection. 

The teat consi.ts of five ele •• nt., only el .. ents 
2, 3 and 5 are s.lect.d for u.er cla .... 1 and 2. 
The el ... nts ar., 

1 Disc fonaat - the _ole disc or .elected 
tracks 

2 Bed block scan - all or part of the disc 

3 Bead stepping te.t 

4 Randa writ. and read data - all head and 
tracks 

5 Randca writ. and read data - known fr_ 
.. ctor. only 

U.er cla.. 3 al.o allow. the .e1ection of single 
soot ccamand to ... t. foraat or writ. any .ector. 

Operating 

K10tt3 
Edition 1 



Operating 

5.4 I/o 1IOftwm:e 

5.4.5 Continued 

Th ••• lection of optiorua is •• If prcapting for the 
u •• r cla.. picked. 

Th. curr.nt t •• t will balt if an .rror i. 
d.tected. An indication-of the .rror i. di.play.d 
tag.th.r with the .xpected and actual r •• ult •• Th. 
operator i. prClllpted to continua or abandon the 
whole t .. t. A .u ... ry of the re.ult. i. di.played 
at the .nd of the t •• t. 

raUure. on flagged bad block. ar. not regarded a • 
• rror •• 

U •• r cla .... 1 and 3 do not report • SOft' (CRC 
ete.) failur •• , but cla •••• 2 and 4 halt with an 
.rror .... ag •• 

5.4.6 The RS232 loop-back te.t 

Thi. pragr .. r.fl.ct. all the characters with 
aci_al "alue. 0 to 255. Th. t •• t is r.peated for 
the range of trarua_i •• ion rate.. Th. characters 
received ar. ch.cked agairuat the character. 
trans_itted and any error. are reported. Th. t •• t 
take. about two .inute. to run. 

Th. charact.rs are refl.cted through an RS232 
loop-back plug. Thi. plug i. identified a •• ervice 
aid nullber 86011474. 

On .ntry, the pragr_ prcapt. the operator to 
ensur. the loop-baCk plug is fitted, pre •• ing any 
keyboard character cau.e. the pragr .. to continue. 

The t .. t allow. the u.er to .el.ct PERQ2 interface 
A or B. 

Characters baving d.caal valu •• 0 to 255 are 
refl.cted at the follOWing rate., 110, 300, 600, 
1200, 2400, 4800 and 9600 baud •• 

During the te.t the traruaai •• ion rate and 
character are di.played on the screen title line. 
The trans_i •• ion rate and a pattern of dot. are 
alao di.played in the .. in text area. 

Poe.ibl. error .... ag •• are: 

• I/O error XX. Se ••• ction 2.4 for detail. 

• _angled character - the character received wa. 
not the on. that wa. ..nt 

• tae-out error - check that the loop-baqk plug 
is corr.ctly fitted 

Rl0143 
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5.4 I/O ~t aofbran 

5.4.7 Th. tabl.t t •• t (GPIB). 

This progra. t •• t. the .u ... graphic. tabl.t and 
puck or .tylus. It is al.o u •• d for t •• ting the 
GPIB int.rfac. and the bell. Th. t •• t al.o cov.r. 
the PBRQ2 pOinting tabl.t and 3 button puck which 
do not u.e the GPIB. Th. t •• t tak.. about 25 
.econds to run. 

On entry the proora. clear. the .creen and 
display. an arrow indicating the po.ition of the 
puck on the tabl.t surfac.. Instructions are 
di.play.d at the botto. of the .creen. The 
operator i. invited to .ov. the puck in .traight 
lin .. across the tablet to join cros.e. display.d 
on the .creen. A button on the puck .ust be 
pr .... d at each aark. A •• all amount of .rror is 
allowed. Apparent ai.take. are indicated by the 
bell. U •• r •• u.t decide if .i.tak •• r.port.d are 
due to their inaccuracy in drawing. 

When .witch 4 is OrF the nueber of .rror. d.t.ct.d 
i. reported at the .nd of the t •• t. Th. input of a 
keyboard character i. then requir.d to continu. 
the t •• t .equence. 

5.4.8 The keyboard t •• t 

a..cripUon 

A picture of the keyboard is di.played on the 
.cr.en tooether with t •• t instructions and option 
.enue. Th. default option is for a proore •• iv. 
confidence t.st. When a key i. d.pr •••• d the octal 
value i. display.d on the .creen and that key 
blocked out on the pictur.. Appar.nt .rror. sound 
the bell and the total is repor1:.d at the end of 
the run. FOr PER02 the r.lea.e 6 or later 
confidence te.t is run unle •• engine.r. para.eters 
ar. selected. The te.t tak.' about 25 •• conda to 
run. 

I'he te.t option. displayed on the .cre.n are 
.. lect.d with the aid of the tabl.t. A button on 
the puck i. d.pr .... d with the Cur.or pointing to 
the option to be •• lected. 

Th. operator d.pre.... .ach k.y in turn, top left 
to bot to. right. Keys .panning two rowe are 
depre.sed on both rows. The .p.cial shift and 
control co.binations are d.pr •••• d in accordance 
with instructions fro. the proora •• Th ••• 
in.tructions are di.play.d at the coapletion of 
the .ingle k.y depre •• ion •• 
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Operatino 

5.4 1/0 tH~ .af~ 

5.4.8 Continued 

If and only if the default option is selected the 
bell .ound indicate. the detection of an error. 
This aay be due to a key not regi.terino, a key 
returnino an incorrect code, or a key beino 
depre.sed out of turn. TIle operator !IU.t decide if 
an out of turn depre •• ion occurred. 

The total of the errors for a run i. di.played at 
the end of the te.t. 

5.4.9 The screen linearity te.t 

This prograa display. several pattern. on the 
acreen and inverts th.. • f_ ti.... The purpose 
of the di.play i. to enable the operator to .ake • 
judge .. nt on the quality of the iaage, and for the 
enoineers u.e while .. kino adju.tment.. TIle test 
take. about .ix second. to run. 

Thi. version of the progr .. haa par .. eters built 
in. The •• produce a grid vith square. of 50 by SO 
pixel. on the acreen. 

A di.play vill persi.t until a key on the keyboard 
is pre •• ed. After 10 keyboard inputs the next te.t 
in the .equence is entered. 

5.4.10 The ICL 3185 printer test (RS232) 

This progr .. i. a confidence te.t for the OKI 
.icroline 84 printer, cable and related proce.sor 
I/O board circuits. The printer i. connected to an 
RS232 interface. 

Por this test the printer should be loaded vith 
280.. fora l.ngth fanfold paper at 1.a.t 370.a 
vide. 

Se. the ICL PEltO Optional Peripheral Guid. 
(aPl0128) for printer operatino. 

1110143 
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5.4.10 Continued 

Da.cription 

The te.t i •• plit into ele •• nt. which exerci •• the 
following printer functional 

printing a wallpaper pettern, a fixed Ht of 
charact.ra abifted cyclically one to the left on 
e.ch .ucc.s.ive line 

• fom and line feeding 

• aubscript printing 

• .uperscript printing 

• "phaaiaed printing 

• und.rscoring 

• incr .. ental printing 

• tab .etting 

• printing all characters 

• buffer clear 

• character .iae 

• •• tting top of form 

• n.ar lett.r quality printing 

• lin. ai •• 

• back. pace 

• enlarged charactera 

• downline character g.n.ration 

• graphic., the acreen display ia output to the 
printer 

Th. te.t i. aelected frca the I/O t •• t control 
prograa Hnu by the ccallland te. t 8. 

Wh.n the teat ia entered you ar. prcapted to 
•• lect a valid RS232 tranamiaaion rate between 300 
and 9600 Baud. 

The PER02 rel..... a.k wh.ther the printer ia 
conn.ct.d to RS232 interface A or S. 

The tillle tak.n to run the te.t i. about 8 minute. 
at 9600 S.ud and up to an hour at lOO Saud. 

The t •• t printout define. the expected re.ult for 
each el.ment before it. execution. 
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5.4 1/0 wet: _fa.. 

5.4.11 The tCL 6202 printer test 

Thia progr_ is a confidence teat for the RICOH 
RP1600 daisy wheel correapondence printer, cable 
anc1 related I/O board circuita. The printer i. 
connected to an RS232 or GPIB interface. 

Por this te.t the printer ahould be loaded with 
280_ fora length fanfold . paper at le .. t 370IIII 
wide. 

See the ICL PERC Optional Peripheral Guide 
(RP10l28) !Or printer operating. 

The teat i. aplit into ele.ent. which exerci .. the 
following printer functional 

Interface Type (R5232, GPIB) RS232 
RS232 port (A or 8J A 
Protocol type lBR, DCl DC3, E1'XACltJ BR 
Baud rate [300, 1200, 9600) 9600 

• ro.rward/backward printing 

• printing a wallpaper pattern, a fixed aet of 
charactera ahifted one to the left on each 
aucceaaive line 

• line anc1 fOal feed 

• undencoring 

• aub.cript 

• .upencript 

• boldface type 

• page a1&e 

• tab .. tUng 

• All characten 

• bell 

• backapace 

• NUL/DEL 

• character aiae 

• print intenaity level 

• .. tting aergins 

• reaate rea tore 

RlOH3 



5.4 110 teat .oft.are 

5.4.11 Continued 

The test ia selected from the I/O test control 
progru ... nu by the command teat 9. 

When the test is entered you are praapted to 
define the interface used and the tranaaission 
rate if RS232. GPIB addresa ia requested: addreaa 
4 is the default addreas. 

The tille taken to run the teat ia about 7 sinutes 
at 9600 Baud and at 300 Baud. 

ca 

After the abort eleaent the teat .u.t be restarted 
by. typing carriage return. 

After the repeat data eleaent a delay of about 20 
.. cond. i. expected. 

"aulta 

The test printout define. the expected result for 
each ele .. ne before ita execution. 

5.4.12 The ICl 6203 printer teat 

This progr .. i. a confidence test for the Versatec 
vao electrostatic printer-plotter connected to the 
GPIB interface. This test ia introduced in teat 
software release 5. 

1led1. 

Por thia tut the printer should be loaded with 
Elecerographic paper. 

Se. the ICL PERO Optional Peripheral guide 
(RP10128) for printer operating. 

NOTE: GPIB Address • 1 sust be set up in POS 
profile for this printer 

The teat is split into eleaents which exercise the 
followng printer functions: 

• all charactera 

• printing a wallpaper pattern, a fixed .et ot. 
characters .hifted cyclically one to the left on 
eaen .ucce.sive line 

• end of page sargins 

• all end of. print conditions 

• all end of plot conditions 

• plotting of screen content. 

• .isultaneoua plotting of acreen content. and 
printing of. • page 
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Oper.ting 

S.. I/o te.t. eofa...n 

5 ••• 13 Continued 

Tb. t .. t i. ..l.cted fra. the r.l.... S I/O t •• t 
control _nu by the cClllland t •• t 10. 

Print..r addr ••• i. r.que.t.ad. tbi. i. 1. 

Th. t.1ae tak.n to run the t •• t i. about. 7 .iaut ••• 

"aulu 
Tb. t .. t printout defin •• th. expectad r •• ult for 
•• ch .l._nt b.fOr. 1t .... cution. 

5 ••• 1. Tb. PlRa OSLA! t •• t 

Thi. i •• confid.nc. t •• t for twa PBRQ .y.t ... 
conn.cted by • loc.l .re. n.twork. The .yet.. to 
b. t •• ted 1. defined •• th .... t.r .nd the oth.r 
•• th •• 1 .... 

Tb. pragr_ t •• t. th. following functiona. 

• OSLAII addr ••• , 

• 8icras.cond clOCk, 

• r.c.ption ch.ck., 

• carri.r det.ction, 

ch.ck. the ... t.r produc .. it. addr ••• corr.ctly and 
coneiaten tly 

ch.ck. tb •• ccur.cy Of th. OSLAN .y.t.. clock. Ch.ck. 
th •• l.ra clock .nd .top w.tch .Q.in.t th •• y.t .. 
clOCk 

th. .l.v. ..nd. • nuab.r Of known fr.... to tb. • •• ter 
with phy.ic.l, 8ulti-c •• t and broadc •• t addr •••••• Th. 
pragr .. ch.ck •• 11 the fr .... are handled properly .nd 
tb. cont.nt of fr.... reC.ived i. corr.ct 

th .... t.r tr.n.-it. a nuab.r of fr .... cb.cking that 
th. .lav •• choe. only thO.. .xpected 

the carri.r .. ne •• tatu. b1t 1. te.tad wft1l. 
tranaaitt.in; • fr ... 

tIM t •• t i. ..l.cted fra. th. _au by th. ccmaand 
t •• t 7. 

S.l.ct the t •• t on both PIRQ .y.t .... Define the 
.y.t .. to be t •• ted •• th .... t.r .ftd th. oth.r 
.yet .... the .la ••• 

Th. pragr" di.play. th. .y.t.. OILAN .ddre.. an 
th. acre.n. Ent.r thi ••• the de.tin.tion addr ••• 
on tb. ot.h.r eyat. .. wh.n pra.pted. 

The ... ter ch.ck. tb. OILAN clOck .nd wait. five 
.inut •• fOr tb. RETURN key to b. pr ••• ed On th • 
• lav • .,.t_. When this 1. don. the t .. t prOQr ... 
• r •• ynchroni.ed .nd run without furth.r oper.tor 
.ction. 

1l10U3 
... " .... __ t 



Operating 

The progr ••• of tile t .. t 1a reported on the 
ser •• n. It an .rror i. detected an .rror .... 89. 
b dJ..played and the te.t t.rainated. 

The .rror report. for .aCb te.t .l ... nt are. 

NO OSLldl bardware Ther. i. no 010 board in the .. chine or the 
addr... i. not peoduced 

Inconsi.tent OSLAN addre.. The addr... produced i. not conai.t.nt 

Bad &lana clock 

Bad .top watch 

.. ceive phy.ical addre •• 

Receive fr .. e tille out 

The .icrosecORd and -r.t .. clock. are not 
con.i.tant or the alara clock i. not working 
correctly 

Th. _icros.coRd and -r.t .. clOCk. are not 
con.i.tent or the .top watch i. not working 
correctly 

wrong nusber of phy.ical addre.. fr.... received 

wrong nullDer of ault1ca.t addre •• fr .... receiv.d 

wrong nullb.r of broadca.t addr ... fr .... rec.ived 

A fr ... expected has not been received within a 
gi ven ti... Thi. could b. becau .. : 

• tile -r.t ... ar. not -rndlroniaed 

• a network connection ia brOken 

• the .. chines are too far apart 

• the de.tination addre.. ha. be.n corrupted 

,cJtC ba. been corrupted Incorrect CRe value or fr ... content 

SOtlrce addr ••• corrupted A fr ... received has an incorrect sourc. addre •• 

PaCk type corrupted A fr ... received baa the wrong paCket type 

Byte. received Thenuaber of byte. r.ceived i. not • .ultiple of 
.ight 

Rec.iv. byt .. out of rlUJQe Le •• than 4' or IIOre than 1500 byte. received 

Data received corrupted Data r.c.ived is not a. expected 

ReceiYed an unexpected 
fraM 

ECho byte. corrupted 

85-40 

Th. alave echoed a fr ... to the ... ter 
unexpectedly 

An eCboed fralle data byt .. wn not thOae .. nt 
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ap.r.tin; 

5.4.14 Continu.d 

Rec.ption error r.port. c.n a1.0 appear durin; tr.ns.i •• ion t •• t.. Fr •••• 
.. nt fro. the .a.t.r to the slave are the sor. likely cau ••• 

carri.r 8/W fault 

Carrier not .. ued 

Nothin; received 

T •• t discontinu.d 

1l10U3 
R .. tto.i",,, 1 

'fbe carrier .. nae bit i ... nt when ther. is no 
aU on tbe netllOrk 

The carrier .. nae bit i. not .. t "ben tber. i. 
d.t. on tbe n.tllOrk 

The ... ter baa been ready for 5 .inut.. but has 
not received any fr .... 

The oper.tor typed CONTROL and C 
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6.1.2 PERQ2 T1 TyPes and Features 

-+6222/11 
+8222/12 
+8222/71 
+8222/72 

'2360/04 

r2361/02 
r2361/03 
'2361/04 

'2361/05 
'2361/06 
'2362/22 

*r2362/23 
'2362/83 

"2362/11 
'2362/72 
f'2362/71 

f'2362/16 
*r2362/17 

f'2362/01 
*'2362/03 
*'2362/04 

*r2359/03 
*'2396/06 

. *f'2359/04 . 
r2359/06 

*f'2359/11 

r2363/00 
f'2073/02 

*r2396/02 
f'2396/04 
f'2396/05 
f'2396/08 
f'2362/14 

f'3125/11 
f'3125/12 
'3125/14 
f'3125/15 
f'3125/16 
,3125/21 

f'3123/11 
'3123/12 
f'3123/14 
f'3123/15 
f'3123/16 
f'3123/21 

Description 

SysteID Nucleus 240V 50/60 Hz (4lt CPU) 
System Nucleus 240V 50/60 Hz (161t CPU) 
System Nucleus 115v 60 Hz (4lt CPU) 
SysteID Nucleus 115v 60 Hz (16lt CPU) 

l6lt central aten CPU option (16lt CPU) 

512lCb ~ PCB 
1 Mb MenKlry PCB ) For portrait 
2 Mb MenKlry PCB ) displays 

1 Mb MenKlry PCB ) For landscape 
2 Mb Menmy PCB ) displays 
Portrait display (Kant) (80019760) 
Landscape lIOI\itor 240V 50/60 Hz (MoniteE"lll) 
Landscape IIOI\J.tor 1lSv 50/60 Hz (Mollitem) 

Floppy disc drive 240 v 50 Hz 
f'loppy disc dri ve 240 v 60 Hz 
f'loppy disc drive 115 v 60 Hz 

40 Mb f'ixed disc drives plus adaptor (8-) 
40 Mb f'ixed disc drives without adaptor (8-) 

Stylus 
11- tablet + puck 4 
8.5· tablet + puck 3 

IJ.nJc cables 
Canon interface cable 
canon and link interface PCB OIO BA93) 
canon, link. C6LAN interface PCB OIO BA92) 
C6LAN cabl .. and transceiver 

Blank keytopa 
Versatec printer barrier box and cable 
0Kl data RS232 interface cable 
RICCH/APTEK IEEE interface cable 
Ricoh/lUcoh RS232 interface cable 
MClfITERM interface cable 
Stre4ll1no cartridQe tape 

Maina cable - MPl 
Mains cable -. MP2 
Mains cable - MP4 
Mains cable - MP5 
Mains cable - MP6 
Mains cable - Unteminated 

Mains cable MPl 
Mains cable MP2 
Mains Cable MP4 
Mains cable MP5 
Maina cable MP6 
Mains cable Unteminated 

* 'l.'be.. features are coancn to T2 systeaa 
'l.'be keytloarc\ which does not have a feature maber is aleo 
c~ to 12 sysee_. 

+ only the equivalent 8223/xx syete ... are lX)V avaialble 

Reference information 

~ 

'ItIe neclus centains a cabinet, PSU, EIO 
PCB and keyboard. 
All T1 system are identifj;ed by ale of 
the .. nulbers on the pz:ocesaor cabinet. 

Enhancement feature. 

All syate .. IIIJSt have a IIII!IDOrY board. 
'1his I&UIt .. tcn the display uni t __ 
fitted., 

All syete.- must have a display unit. 
Landscape displays require a multi
purpoee IIIIIIIIOrY 

All syate .. must have a floppy disc 
drive. This is chosen to lllatch the 
r..tcleus. 

All syate .. must have a fixed d~c 
drive with an adaptor PCB. 

Optional with 11- tablet f'2362/03. 
All syate_ IIIJSt have a tablet unit. 

a. or both required with F2359/04 
option. 
Optional feature. 
can be used in place of F2359/04 
Optional feature 

Optional feature. 

, 

Required with optional 6203 printer 
Required with optional 3185 printer 
Required with optional 6202/02 printer 
Required with optional 6202/02 printer 
Required with optional T1 landscape dispby 
Not available 

All syate_ must have a lIIlins cable fOI: 
the pz:ocessor cabinet appropriate to 
the I1IIlins distribution of the country 
wtwre it is installed. see 6.1.1 oote. 

liIaquired with 
landscape 
Monitor 
New changed 
to 

* F2424/11 MPl 
* F2424/12 MP2 
* F2424/14 MP4 
* F2424/15 MP5 
* F2424/21 interlDinated 

'l.'be TI landscape IIIClnitor interface cable is l"2396/08. This 18 identified by a yellow band and not 
c~tible with the cable for 12. 
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Reference inforaation 

6.1.4 Documentation 

A nuaber of docuaenta have been published byICL for PBRO ayate ... only .o.e of 
the .. or particular edition. are applicable to PERQ2 '1'1 and '1'2 .y.t .... This 
.. ction Uats PDQ2 doc\ments gi"ing the edition (BD), a.endlient list (AL) and 

. publication notice (PN) le"ela for the 8222/xx ('1'1) and 8223/xx ('1'2) products. , 

IMtallaUOIl 

Inatallati:l YOUI'I 

- PDQ2 

- 8223 PEl102 

- 12361/03 and 04 Ston enllance .. nts 

- '2361/05 (lKb) and 06 (2Mb) Land.cape .eaery board 

- '2360/04 CPU enllance .. nt 

- '2359/04 Optional I/O board 

- Portrait diaplay 

- '2362/23 Landacape diaplay 

- 3185 Printer 

- 6202/02 Printer 

- 6202/03 P!:inter 

propel' uae of this equip.ent 

Avoiding daaage fros atatic electricity 

'1llO Service guide (Superceded by thia .anual) 

PDQ2 Service nfennce .. nual 

Micropolis 1300 aeriea fixed diac aervice nfennce 
.. nual 

U .. r guide (PER02) 

ICL 3185 Matrix Printer on PDQ 

ICL 6202/02 Printer on PDQ 

ICL 6202/03 Printer on PERO 

ICL 6203 Pl'inter/plotter on PERO 

2780/3780 Coa.unicationa under POS 

Bstablishing IPA under POe 

Establishing IPA under PNX (PNXl) 

S6-4 

5156224 

80099053 EDI 

80099008 EDl 

80099061 EDl 

80099009 EDl 

80099010 EDl 

80099054 BDl 

80099044 EDl 

5156396 

5156394 

5156395 

5156707 

1009905 EDl 

TPI0114 ED2 

5156579 Issue 2 

80099172 

lU0132 ID1+P.l 
RI0132 ED1+PN2 
and ALI 

lU0135 EDl 

lU0136 BDl 

lU0137 BDl 

lU0138 ED1 

lUOI09 EDl 

RIono BDl 

lU0131 EDl 

'1'1 

'1'2 

'1'1. T2 

'1'1. '1'2 

fl. '1'2 

'1'1. '1'2 

'1'1. '1'2 

'1'1, T2 

'1'1. '1'2 

Tl. T2 

Tl. '1'2 

Tl. '1'2 

Tl, '1'2 

Tl 

'1'1. T2 

'1'2 

'1'1 
'1'2 

'1'1. T2 

Tl, T2 

Tl. '1'2 

T1, '1'2 

Tl, '1'2 

'1'1, T2 

'1'1, T2 
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Reference information 

. 6.1.5 CPU Board PROMS 

The CPU board Boot PROM types depend on the systems fixed disc type and control 
store siz •• This section lists the PROM types for PERQ2 Tl and T2 systems. 

PROMS for 8222/xx T1 systems with a-inch fixed disc. 

CPO aaa.D (4K) .0043035 

UI0 JlDAOQ PGAP 
023 110800 PGAR 
U17 MDCOO PGAO 
014 MDDOO PGAS 
U08 MDECO PGAO 
U07 MOroo PGAN 

CPO aaa.D (16K) '001"10 '2360/04 

010 IICAOO (SIC 38El) 
023 MOOO (SIC C94A) 
017 MCCOO (SIC £2CF) 
014 MCDOO (SIC 9D04) 
U08 MDECO (SIC S2A8) 
007 MCFOO (SIC 5099) 

PROMS for a223/xx ayate.s with S.25-inch fixed disc. 

CPO aaa.D (16K) 7134'51 

010 TelOl (SIC 3334) 
023 TCBOO (SIC C1S4) 
U17 TCCOO (SIC 0788) 
014 TCDOO (SIC &P88) 
008 TCEOO (SIC 4£eC) 
U07 TCFOO (SIC SAPS) 

Note PROM types SCxx and SDxx are for PER01 syste.s 
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Reference infor.ation 

6.2 PBllQ2 connec:ton - Genel'al 1nfo~t10D 

6.2.1 Motherboard layout T1 .odel - continued 

Note: Board layout aay have been aodified during production. 
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6.2 PBIO eoanecton - General 1Dfor.ation 

6.2.2 Motherboard layout T2 model - continued 

PAGE RESERVED FOR ARTWORK 
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Reference inforaation 

6.2.3 Motherboard connector details for Tl ~el - continued 

Motel Connector details .. y be changed during production. 
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Reference information 

6. 2 P~2 CClDDectora - General 1Dfor.at1oD 

6.2.3 Motherboard connector details for Tl model - continued 

Mote: Connector details may be changed during production. 
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Reference infor-ation 

6.2.5 OSLAN A connections 

The drawing shows the general arrange .. ent of connections between the 
aotherboard J9 GIAUNCB connectors and the bulkhead connector 7. 

Notel Connector details _y be changed during production. 
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MOlher' 
board 
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Reference inforution 

6.2.7 RS232B connections 

The drawing sbows the general arrange.ent of connectiona between the 
motherboard J3 and J9 and the bulkhead connector 11. 

Note. Connection detaile may be changed during production. 

Mother 
board 

J3 

CTS 

DCD 

RC 

GND 

RD 

RTS 

DTR 
TO 

GND 

EJOJ9 

BIHeacI 

CONN11 

GND 

TO 
3 RD 

.. RTS 

5 CTS 

7 GND 

• DCD 

010 

011 
012 

013 

17 RC 

24TCOUT 

025 
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Reference infor .. tion 

6.2 PIm02 CIODDeCton .. General iafor.ation 

6.2.9 Video interface connections 

The drawing abows the general arrange .. nt of connections betwe.n the 
.otherDoard J2, J5, J9 and Jl0, and the bulkhead connectors 3, 4 and 5. 

Rotel Connection details .ay be changed during .. nufacture and .. y be modified 
to ~it. different .odela. 

EIO 

GNI) 

KIBOARD DATA 
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Reference information 

6.3 PBlQ2 PiKed disc dri .. - General inforaation 

6.3.1 Device electronics board layout early Tl models 

Part no. 10048'2-XX-X XX-A-TVIC-XX 
Configuration options Option code. (see below) 

I-I I 
~ I Option I Option I I characteristic I ~ Description 

(* .ee below) 

I 
IOption .ethodology 

I 
I --~ I Drive addre.. II' IJuliper 680-0202-1 st: 

I I IW3 I W4 I 
I I I 0 Unit 0 * X 

I I I, ~21 ____ -+~u~n~i~t_l~ ____ -+ __ ~ 
Unit 2 I I I 3 Unit 3 I 

I V I Interface I IJuliper 680-0202-1 at: I 
terllinator , IWx2 WI " 

I I vol tage ,I 21 Local " 
Remote • X I 

~'----~I----------~I----__ --------~I-------------------
I' 'I I I ! I ! !~C~~:e=U~~:e I~ g:n~rate * ;~:PQ!i~~~~0202-I at W16 I 
I~--~I--------~" I----------~I ----------------~ 

I C ,I Control I 1 I Standard 'Jumper 680-0202-1 at w9 andi 
prograll fir .. are per IW177 no jumper at W14 or I 
fir .. are spec. 100198 WIS. PROM 800063-01 at U73 , , 

I XX I NUliber of I 0-98 I Program sector/sector Prograll Plug ABsy I 
, , sectors; I I Pulse '100411-XX (specified when , 
II I revolution I I Generator for lordered), factory installed I 

de. ired no. of in JX3 

I I I I sectors XX I I 
* Asterisk ahows the ·nor.al· configuration. If the unit i. daisy-chained with 

other drive., rellove the interface terminatora except on the laat drive and 
configura each drive to a different drive addre.s, atarting at O. 

RPI W3 

jlJj Wlf WI4 \ 

1/\/1', W':J 

S6-22 

JI 

SlP2 

J2 

J3 
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Reference information 

6.3 pE8Q2 Fixed disc drive - General info~tion 

6.3.1 Device electronics board layout of M1cropolis 1300 series 5.25 inch 
discs - continued 

RIOH3 



Reference information 

6.3 PE1Q2 Fixed disc driwe - General iaforaatioa 

6.3.4 Power and status connectors early T1 .odels 

Power connector J3 (J103) 

Pin Signal Ma_ 

l +2417 sense 
2 Ground sen_ 
3 -1217 sense 
4 +5v sen.e 
5 +517 return 
6 -1217 return 
7 +517 
8 -1217 
9 +2417 return 
10 +2417 

Statu. connector J2 

1 Ground 
2 Drive ready .tatus (ROY) 
3 Ground 
4 Seek coaplete (SltCHP) 
5 +517 
6 Drive .elected (SLTD) 
7 Ground 
8 Index pulse (lOX) 
9 Ground 
10 Sector pulse (SECP) 

Device Interface conn~ctor J1 (JI01) 

Ground Signal Signal Na.e 

2 Reserved 
3 Re.erved 

4 5 DATA + Bi-directional R/W data 
6 DATA -

7 8 OS 1 Drive select (encoded) 
9 10 OS 0 Drive .elect (encoded) 

11 12 BUSEN Bu. enat)le 
13 14 BAl Bus addre •• (encoded) 
15 16 BAO Bu. addre.s (encoded) 
17 18 ENABLE 
19 20 Re.erved 
21 22 Bus 7 Data t)us 
23 24 Bus 6 Data bus 

25,26 +517 +517 terainator voltage (option) 
27 28 Bus 5 Data bus 
29 30 Bus 4 Data bus 
31 32 Bus 3 Data bus 
33 34 Bus 2 Data bu. 
35 36 Bus 1 Data bus 
37 38 Bu. 0 Data bus 
39 40 ROY Drive ready 
41 42 FLT Fault 
43 44 lLADR Illegal head/Cylinder states 
45 46 SJ'IMP Seek 1ncoaplete 
47 48 lOX index pulse 
49 SO SECP Sector pulse 

56-26 
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Reference infor.ation 

6.3 PllQ2 Piaed di.c driww - General Infor.ation 

6.3.5 Continued 

Interface connectors and electrical characteristics 

There are two drive interface connectors, Jl and J2. The two connectors are 
phyaically part of the Device Electornica board and are used for interfacing 
the drive to a hoat controller/foraatter. Both connectora are pin and plug 
co.patible with the -industry atandard- configuration for 5 lit-inch Wincheater 
diac drivea. 

Control Signal Connector Jl: 

~ 1a • 3'·pin, PCBA edge connectorr pin 1 ia on the component side of the 
board, away fro. Data Tranafer Connector J2. The control signals and the status 
aignala on Jl are liated below: 

Control aignal connector Jl aignal a.aignments 

31 connector Pin Signal na.e 
aignal ground 

2 1 reaerved , 3 BEAD SELECT 22/ 
6 5 WRITE GATE/ 
8 7 SEEr.: COMPLETE/ 

~10 9 TRACr.: 0/ 
12 11 WRIT! FAULT/ 
14 13 BEAD SELECT 20/ 
16 15 Reaerved (to J2 pin 7) 
18 17 BEAD SELECT 21/ 

--2ft- 19 INDEX! 
22 21 READY/ 
2' 23 STEP/ 
26 25 DRIVE SELECT 1/ 
28 27 DRIVE S£LECT 2/ 
30 29 DRIVE SELECT 3/ 
32 31 DRIVE SELECT '/ 
3' 33 DIRECTION IN/ 

S6-28 
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6.4 PIQPP.f diac driYe 

6.4.1 Control board link. 

Thi. drawing .hows the links that mu.t be fitted to the Shugart floppy disc 
drive control board when u •• d with PERQ sy.t •••• 

- DENOTES LINIt SHOULD BE FITTED 

I 0 01 - DENOTES UNK SHOULD BE FITTED. 

o 

S6-30 

ra1 a a 
LQjaaocooo 

o 
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Reference information 

6.5 PD02 DlalWa7 UD1t 

6.5.1 Cables and connectors 

This drawing shows the connections for the Tl and T2 Portrait and landscape 
displays and the PER02 Bulkhead interface panel. 
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Reference information 

6.7 81gb reeolut1on tablet - General inforaation 

6.7.1 Switch settings 

PERO systems normally use a GPIB interfaced version of the Summagraphics high 
resolution tablet. The details shown here are for the 01-0017-002 version. 
Switch settings and layout may change for different modules. 

These units are factory .et for - Engli.h mode 
Continuous stre.m mode at maximum sampling 
rate (200/sec) 
Device and address 
No service request 
Tektronix GPIB format 
Device 8 address 

Switch 2 should nov be set to 40 .amples/.econd as .hown below. 

56-34 
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Modes 
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OFF ON 

o .. 

o 

2[]0 ; 
o 5 

o e Factory Ca!ibration 

OFF 
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Reference information 

6.8 3185 Printer - General inforaation 

6.8.1 Option .election .witch •• 

Three set. of .witch •• are provided to select the OItI printer operational mooe. 
The.e are .ounted on the printed circuit board. and are accessed by removing 
the printer top cover. 

The awitch .ettings for operation when connected to a PERO RS232 interface are 
given in the table below. The function of all the switches is shown in the 
tablea following. 

8w1tcb .. ttiDga for PBIO 

ISwitch 
§:. 
I 

I 1 

I 2 
I 
I 
I 3 

I 4 

5 

6 

7 

8 

Switch block 1 

Setting .!!!!!l!. 

OPP Even parity 

ON Parity not 
aelected 

oPP 7 bit data 

ON 

ON 

OR 

ON 

ON 

9600 baud 

CR code 

Low 
tbreahold 

Por. length 1 ia ENABLED 
the others do not .atter 

56-36 

I 
Switch block 2 Switch block 3 I 
Set ting .l!!!.!!!.. 

OPP Centronica 

opr unblock 

ON 

orr Sp oN SWON 
if .. 1. 

Setting 

ON 

orr 

orr 

OPP 

orr Mark at buay opr 

ON 

orr 

ON 

Ready if CD 
ia ap 

as232C 

TWo wire 

DIP SW1 

ON 

orr 

orr 

DIP SW2 

.!!!!!l!. • I 
I 

7 biu I 
I 

Auto LP I off 
I 

Ignore DELI 

Not uaed I 
I 
I 

U.X. I Character 
.. t I 

I 

I 
I 

DIP SW3 
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Reference information 

6.8 3185 Printer - General iDfo~tion 

6.8.1 22tion selection switches - continued 

, I I Protocol Switch position I 
I 

I 1 2 3 , 
I 

\SiliPlex 
I 

busy ON ON ON I I 
/SiliPlex acknowledge OrF ON ON I 
/centronic. RS232 ON OFF ON I 
/centronics unblocked orF orr ON I 
I Undefined ON ON OFr I 

Icentronic. 
, 

blocked duplex OFF ON OrF I 
IDEC duplex ON orr OFF I , 
\LoCAl te.t opr orr orl" J 
.. itch block 3 

I 
ISwitch nUllber 

1 1 bit data 8 bit data 

2 Auto LF when CR received No data LP 

3 Acknowledge DEL Ignore DEL 

Not u.ed Not u.ed 

5 

6 Language variant., .ee below 

7 

8 

1 Lanouaoe Switch poaition !Notee 

I 5 6 7 8 , , 
I I 
I USA I canada OrF orr orr orr I 

I OJ: I Netherland. 01'1' ON orr OPF I I I Geraany I Austrial Switzerland ON ON apr OP1' I 
/rrance. Belgiull orr opp ON OP1' I 
ISwedenl 1'inland ON orr ON apr I I I Denllark. Norway orr ON ON OPP I 
Italy ON OrF OrF ON I 

Ispain. Latin Aaerica 
I 

orF orr orr ON IIf the printer bas an 
I ladditional character 
'Portugal. Brazil ON ON ON orF IROM tbes. variants mayl , ' be .elected 
IGerllan <alternative) orr ON OFF ON I I 

RIOH3 
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Reference infor.ation 

6.8 3185 Printer - General info~tion 

6.8.3 Mains voltage switch 

The 3185 printer .ay be used on either a 220v 50 Hz or a 240v 50 Hz supply, for 
UK use. 

Selection is .ade by setting a slider voltage selection switch to the local 
supply. 

This switch is Mounted at the rear rioht hand side of the chassis as shown in 
the diagraM. 

56-40 
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.-w 

Installing your 3185 printer 

These Instructions cover Installation and connection 01 
your optional printer to an lel PERa. Use these 
Instrucllons in prelerence to those given In 'he User"s 
Manua/supplled with the printer 

Materials required 

• Inlerlace cable' 
r2396102 lPlRO 2, 

The application kll conlaliling Ihe cable also InclllLles Ihe 
publlcahon /eL 3185 Mall/)' P.lli/el 011 PI: 110 
1R1013~/OO) You shoulLl Itl£' IIIIS III Ihe "opllon5" 
~ec\lon 01 yOU! PERO Use, Gwuc 

• Smali. bladed sc,ew<lliver 

• Small. Closs-heatled sut:w<lflver (lUI e.alOple. 
POIILlllve. Slle 2) wllh a shall alleasl 3.2!llllches 10llg 

Please lollow Iheae Instructions carelully 

1 Prepare the printer 

• Unpack youl pllnle, and check Ihal nolhlOg IS miSSing or 
damaged. You should ,ecelVe. 

Pllnler 

2 User's Manual 

3 Ribbon 

4 . Emply ,eel 

5 Fuses (2 amp and 3 amp) 

6 Plalen knob 

7 Traclor UOlI 

Keep the packing materia'sll you have a contract that 
requires you to ,elurn your printer 'or service or 
repair 

0'1 • 
CD • \II 

... 
III • 

• Remove Ihe access cover 
.. 
III ... ... 
'" .. ... 
0 
III 

0 

'" ., 
Do 

• Remove the laslener used to sewre the print head 
dUling II ansI! 

+ 

0'1 · CD 

W ... • \II 

:t .. 
III ,. 
• .. 
I 

r 
i 
~ .. 
~ 

i .. 
8 

r ... • 
~ g 
• 
b ... 
a 
II 
III .. 
S-
::J 



• Select Ihe COli eel operallng vollage 10 malch your 
supply (220/240V models only) 

l'l 
0. ... 
rt:cl ....... 
00 
::I .... .... 
... w 

22OV; 

230V 
240\1; 

240 

240 

220 

220 

- ---t ___ _ 

• ... ______ \. ,t 

------'-..-,; 

• Replace the covers 

• F.llhe plalen knob 

Align k nob with 
II .. on 'halt. and 
pu.h 'ully home 

• Fil a suitable mams plug, In the UK, Ihe plug should have 
a5 amp luse 

WARNING 
THE MAINS PlUG SHOUlD BE fiTTED ONlY BY A QUALIfIED 
ELECTRICIAN OR EQUIVALENT TRAINED PERSON 

WARNING 
THIS EQUIPMENT MUST BE EARTHED 

IMPORT ANT The maio5 plug 5hal be connected a.'oIIows 

The wiles onllle maioslead are in accor~nc. WIllI !he 'oIIow",!) code 

I mope 

BLIIE 
BROWN 
GHEEN/YelLOW 

USA/Canada 

WI.ITE 
BlACK 
GREEN 

Heultal 
live 
Earlll 

INI 
III 
(I', or CJ) 

As Ihe colour. oIlhe wiles on lhe maona lead may 1101 correspond WIth 
Ihe coloured mal kIngs oden,,'yong the lermonals .. yooo plug, proceeda. 
'odoIN' 

The wile thai IS coloured at UE 01 WHITE musl be coooected'io lhe 
IClmonatthallS marked Wllh Ihe Ieller N ;x coloured BLACK 

'he ... tre Ihall' coloured BROWN 01 ill ACK must be coooected 10 
the termlnatlhatl' market! WIth the leller l or coloured RED 

The ... lIe that IS coloured GREEN alld YEllOW or GREENmualbe 
(UnneClHd 10 the le.m,nal Ihal IS ma.ked With Ihe teller E Of .... 

svmhol <D 
'MI'OAIANI YOUI p"oler andPERQproce~SOImustbepower.dlrom 
Ihl.' S.UII(, 1'~ • .Jse of m,t60S suppl.,. and shale a common safelv earth In 
the UK I~}f l'lIIdmplc. a IWfO 13 amp sockel oulle •• s Ideal 

'" · CD 

• \11 

... 
::J • rt 
III ... ... 
III 
rt ... 
0 
::I 

0 
III ... 
0. 

I 

0 
O 
::I 
rt ... 
::I 
C 
II 
0. 

.,.. 
• 
CD 

... ... • UI 

:t ... 
~ ., 
I 

f 
i 
e-... 
1:1 

"' 0 

i 
rt ... 
g 

... :s ... 
o 
~ 
III 
rt ... o 
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Reference information 

6.9 6202/02 Printer (GPIB) - General iDfo~Uon 

6.9.1 Option selection switches (GPIB) 

Thi. information i. for RICOS 1600 printer with an APTEC interface board 
conn.cted to the PERQ GPIB. 

Prior to operation the printer i. 
configured by •• an. of on. .xternally 
aount.d .witch, located at the rear of 
the print.r adjac.nt to the interface 
connector and two int.rnally .ounted 
OIL .witch •• located on the fore.oat 
PCB. 

cpi - Not u.ed 
11ne feed to LF 
IEEE code to UP 
baud - Not u •• d 
te.t to norul 

Internal .. itch .. ttl no. 

-Indicate. that the .witch i. 
ov.rridden by the ext.rnal awitch 

Sw.no. FUnction when ON 

1 14 
2 13 
3 12 
4 11 IEEE - 488 Addr ••••• 
5 10 (Not u •• d) 
6 9 
7 4 
8 Not u •• d 

-9 15 cpi 
o Auto bi-directional 

(Not u •• d) 

Sw.no. orr ON 

-1 No •• If t •• t Self t •• t 
-2 No auto Auto lin.f •• d 

lin.f •• d 
-3 12 cpi 10 cpi 
-4,-5 Baud rat • 

•• l.ction 
6 Parity Parity .nable 

disable 
7 Odd parity Even parity 
8 DC1/DC3 DC1/DC3 

di.abl.d enabled 
9 • £ 
0 Not u •• d 

56-46 

0 
15 

10 . 
12 

0 

3 position 
pitch 

ON 

OFF 

ON 

OFF 

2 position 
line feed 

0 
LF 

LF 

0 

3 position 
baud rate 

0 
A 

B 

0 

2 position 
IEEE code 

SW1 

0 
300 

1200 

9600 

0 

0 
Self 
test 

Normal 

Reset 

0 

3 position 
self test 

234 5 6 7 8 9 0 

SW2 

234 5 6 7 8 9 0 
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Reference infor~ation 

6.9 6202/02 Printer (GPIB t - General inforaation 

6.9.2 Installation card (GPIBI - continued 

J 
YIOEO 

l 
I'OWER 

.- . 
HIGHRLN 
TASLET 
I'OWER 

YIDEO II OUT 

I 
I 

YIDEO o--J 
IIF 

RS732 C 
" --01 13185 ... 6202103 "',n, .. 

RS232 
0 II 

... -r.~ _______ .. ' a., ... boo 

, 

'---D 
LASER 

~ 
PTR 

Gl'fll 

OSLAN 0 
A 

OSLAN 
I 0 

56-48 

OEM 
de".ce 
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Reference inforMation 

6.10 6202/03 Printer ("232) - General info~tion 

6.10.2 Interface cable 

This dravini9 shows the general arrange.ent of connections of the RS232 
interface cable r2396 used to connect the RlCOR RP1600 printer to the PERQ 
processor. 

Note. Cable type 12396/ vill have different sub-raference. after/dependin9 on 
lsn9th, type of connectors etc. 

12396/05 h.. a screw-lock connector for PERQ2. 

_ ~t r 
-1] [J~"'.Mz::::=F02389=/05=:::::r, 

ToPERQ 8I011<t37 
To PRINTER 

NOTE: 

T 

Pin to pin 

Pin I 

fAr~-

Safety •• nll 
conn.:tionl may 

T.O ••• BL wry for different 
IC)pliCitionl 

R.Oa •• R 

Reques. 10 sena 40 ROS 

Clear .osena 5 
y 

CTS 

0 ••• Se. Ready 60 w OSR 

Signal 0 volts 7 GN 

R8C8IVId Line Signal 
Detector 

80 CD 

90 0 9 

100 0 10 

"0 11 OTR 

120 012 SSO 

130 0 13 

14 0 0 '4 

r. Signal Element 
Timing 

150 0 15 

160 0 ,6 

R. Sign" Element 17 0 0 17 
rmung 

180 0 18 

190 0 19 

Oara Terminal Reaay 20 020 

21 0 021 

RI0143 



6.10 '202/03 ft'iDter (_232) - General iDfoE'llatiOll 

6.10.3 Installation card - continued 

2 Connect the prfnter to your PERQ 
• Connecllhe interface cable end labelled PERQ to the 

RS232 socket on your processor. and secure the plug 

• Connect lhe other ..... to ttle INTERFACE socket al the 
rear of the printer Tighten the plug's screws 10 secure 
it 

-" . -. ',I' I ' -,.0;" ':"- f -, - :~-

S6-52 

Reference information 

KHP theM Instructions for future un 
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Reference information 

6.11 1203 Pr1D~.~/p1otte~ 

6.11.2 SWitch .ettings 

Thi. inforaation cover. the switch setting. required to .upport the Versatec 
vao Printer/Plotter when attached to PERO using PNX, particularly to newly 
installed syste .. where it _y be used in 'plot' .ode unaer window lIanager. 

Th. diagra .. show the correct switch s.ttings for the vao, these switches are 
located in.id. the vao on the 'Interface' PCB. 'Pl0' etc. indicates the 
relative po.ition of the switch on this board. 

<- 1he shaded part inlicates the part of the rocker 
switch Which ~otrudes. 

= OPEN 

-aosm 

'PIO 

E40 

G30· 

HSO 

Rl0143 
Edition 1 



Reference information 

6.13 1&232 eo..unicationa - General infor8ation 

6.13.1 Loop-back plug 

This plug is supplied as service aid 86011474 for u.e with the RS232 loop-back 
I/O confidence te.t. Early system. u .. service aid 7730360. Wiring i8 shown for 
both type nWllber •• 

The.e pin. are linked on the 25-way type D connector. 

56-56 

13 

o 
o 
o 
o 

o 
o 

....-..-o~m 
~ 

service aid 7730360 

Male contacts 

13 

0 
0 

0 
0 

0 
0 
0 

a 
o 0 

~ 20 

0 
0 

5 
0 

4 
0 

~~ 
0 
0 

service aid 86011474 
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Reference information 

6.13 18232 ~.lcatlona - General lafo~t10D 

6.13.3 MODEM cables 

The table givee the 25 Ifay connector pin allocation for British Teleco. Mode .... 

Date! Service 200 600 12000X 

Modem 2B+2C 13 21 1C+ 10 1F+2O 27 

~ CCITT ore Model Mode! Model Model 3 Model 4 ModelS 
CCT.No. TO 3 4 5 TG2391 TG2392 TG2393 

MODEM . 
102 COM 7 7 7 7 7 7 7 7 7 7 

103 TO 2 2 2 2 2 2+ 14 2+ 14 2 

104 RO 3 3 3 3 3 3+16 3+16 3 

105 RTS 4 4 4 4 4+ 19 4+ 19 

106 RFS 5 5 5 5 5+13 5+13 5 

107 CSR 6 6 6 6 6 6 6 6 6 

108/1 CCSTL 20 20 20 20 20 20 20 20 

108/2 OrR 20 20 20 20 20 20 

log CCRlSD 8 8 8 8 8 8+ 12 8+ 12 8 

110 SO 

,,, CSRS 11 11 11 11 +23 11 +23 11 +23 

113 TSET 24 

114 TSET 15 

115 RSET 17 

116 SSSY 

117 SBYl "'". t 

118 TBCD 2 14 +2 

119 RBCD 3 16+3 

120 TBClS 4 19+4 

121 SCR 5 13+5 

122 BCRlSD 8 12+8 

125 CI 22 22 22 22 22 22 22 22 22 

126 STF 11 

140 ROl 

141 LAl 

142 T1 2S 
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Procedures 

1:.1s section contains infor.ation to help in the 
repair and enhancement of the syste. generally by 
unit replacement. The infor.ation is al.o useful 
where fault investigation require. access within 
the syste. units. 

Be aware of the MARNINGS and CAUTIONS. 

Section 

7.4 
7.4.1 
7.4.2 
7.4.3 

7.8 
7.8.1 
7.8.2 
7.8.3 
7.8.4 

7.11 

7.12 
7.12.1 
7.12.2 

aeading 

w.un.:s aDd CAD'l'lOE 
Warnings 
Cautions 

.. place_nt parts - General iDforlMtion 
PERO 'ield replacements parts 

ft'oceasor CI0geI'a 

Proc .. sor .ove.ent 
Covers 

III! distribution 
The Processor .ains isolator switch 
Diagnostic display PCB 
Processor fan replacement - general 

.... r suppUe. 
Processor power supply 

Motherboards - General inforlMUon 
Motherboard replace.ent 

Proce.sor uaJ. t PCB replace_nt 
General procedure 

Ps.g2 disc: replace_nt 
Introduction 
PER02 Tl replace.ent procedure 
PER02 T2 replacement procedure 
Drive addressing for Micropoli. 1300 
serie. 5.25 inch di.c. 

PloPP,F disc: dri .. replace_nt 
General procedure 

Display unit replace_nte 
PERQ2 Tl and T2 replacement. 

PDQ2 keyboard rep~nt 

ftblet unit repace.nta 
High re.olution tablet 
Standard tablet 

Coateats 7 
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Procedure. 

7.1.1 "arning. 

wum_ 
IIUguaua .o1t~_ .it.bJ.D rideo teJ:m.aal8 
/' 

Istra bigh voltage. are generated for the eRr 
wit bin video te~inal. and .. in. voltag .. are 
pre.ent even when power i •• witched off at the 
ter.inal .. in •• witcb. The .ure.t way of reaoving 
power frOil a uni t to be worked on i. by 
withdrawing the .. ina input plug. 

Rel10ge the unit frOil ita nOl:'88l place of u .. of 
there i. any danger of u .. r. being expoaed to bigh 
voltag ... 

So.. adju.t.ent. to CRr di.play. have to be done 
with the circuit. expo.ed and power .. itched ~. 
Such adju.taent •• bould be carried out only by 
trained eng~neer. who .uat Ob.erve good 
engineering practice. to avoid injury and to 
en.ure their .urvival in the event of accidental 
.bock •• 

It has been found that a very high voltage charg. 
can .igrate to the BRT connector on a CRr even 
though main. power i. reaoved and the te~inal ha. 
been repeatedly earthed. At all ti.e., avoid 
touching the ter.inal on the tube either directly, 
or through .etalic tool •• 

Mechanical .bock to a cathode r.y tube may cau.e 
the tube to iaplode violently. Take extra care 
when handling tool. near to the car and .hield the 
gl ... with a cloth or feltre.tr~ining .ediu •• An 
iaplo.ion could .. verly injure you and colleagus. 
n •• rtly. 



7.1.2 Cautions 

Blectroetatic daaage 

Some co~onents on printed circuit boards can be 
damaged by excessive voltages, regardless of 
current flow. Such co~onents are referred to as 
electrostatically sensitive devices (ESDs). To 
avoid damage to such devices from movement 
generated changes on the body: 

• avoid unnecessary handling of boards 

• wear an earthed wrist strap when handling boards 

• always transport boards in an authorised 
container 

• keep board in container until required 

• slit the container with a knife, do not tear it 
open 

• 1f they are supplied, carefully re.ove edge 
connector shunts and reapply to the replaced 
board 

So •• video terminals have a special anti-glare 
coating applied to their scr.ens. Try to avoid 
fingering these screens. If a screen is 
contaminated by oils from the skin, use only the 
recommended cleaning pads to remove the oils and 
wipe the screen dry with a soft paper tis.ue or a 
lint-free cloth. 

Pield repair strategy 

Board or whole unit replace.ents are the expected 
aethods of on-site repairs to equipMent covered by 
this guide. Subunit replace.ents will normally be 
done by .ervice centres: only in unusual 
situations will subunits like mains transformer. 
and cathode ray tube. be replaced on site. 

Handling floppp discs 

Always handle a floppy disc carefully. In 
particular 

00 not bend 

• 00 not touch recording surfaces 

• 00 not use paper clips or staples to attach 
notes or labels 

• Always store in protective dust covers 

• Avoid cold or excessive heat: .tore disc within 
temperature range 0 to S2·C 
(50 to 125·1') 

• Keep discs away from magnetic fields 

S7-2 

Procedures 
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Procedures 

for Tl .. chines with 8 inch Micropolis disc 
drive •• 

lefor. .oying a fixed or exchangea~le disc unit 
lock its read-write heads. Ayoid jarring the unit 
while you are acce.sing the locking -.chani ••• 

There is no 0gertellperatun .. naing. When 
.. rvicing alway. checkl 

• fan tray connector pushed _11 boae 

• all fans are running 

RI0U3 



Procedure. 

7.2.1 PER02 r.plac.ment part. 

The table .how. tho.e part. of Tl (8222/xx and T2 (8223/xx) .y.te .. h.ld a • 
• p.r ••• nd indicat. which .y.t •• s they~r. for. The .ub-section r.ferenc •• are 
to procedure. for on-site r.plac ... nt of faulty •••• abli ••• 

ICL PART 

86009847 
86009849 
86009850 

80048844 
80046581 
88808149 
7739646 
7738671 

86011422 
7734940 

80019515 
5060340 

7778674 

88808115 
7734941 

80043035 
80019910 
80019910 

7734951 

5154433 
5154434 

88800895 
7734949 
7734947 

5155496 

7738617 

5155092 
5155093 

80019837 
5155480 

86011101 

7734938 
7734939 
7738676 
7746577 

679014 
86011100 

7738675 

Not. 

Syst •• 

Tl 
Tl 
Tl 

Tl 
Tl 
Tl 

Tl 

Tl 
Tl 

Tl 

T1 
Tl 
Tl 

Tl 
Tl 
Tl 
T1 
Tl 

Tl 

Tl 
T1 

Tl 
Tl 
Tl 

T1 
Tl 

T2 

T2 

T2 
T2 

T2 
T2 

T2 
T2 
T2 
T2 
T2 

T2 

T2 

T2 
T2 
T2 
T2 

T2 

T2 
T2 

T2 
T2 
T2 
T2 

T2 

T2 

o.scription 

Processor cover aouldin9 front 
Proc .. sor cov.r aeuldin9 top 
Processor cover .ouldin9 r.ar 

Neinbs ON/Opr switch 
ran axial 
Dia9nostic display PCB (1149) 
Dia9nostic display PCB (1148) 
Cable DDS to .otherboard 

nu .... ably (Wr.n) 
PSU .... ably 
SA ruse BRC 250V (rS1) 
lOA rus. aRC 250V (FS2) 
2A ruse HRC 250V (FS3) 
lOA filt.r 115/250V 

Motherboard (U55) 
Motherboard (1155) 

CPU (41) (8- fixed disc) 1156 
CPU (lU) (8- fix.d di.c) 
CPU (161) (8- fix.d disc) 
CPU (161) (5.25- fix.d disc) 

0.5Mb •• aery PCB (Portrait) 
1Mb •• aery PCB (Portrait) 
2Mb ••• ory PCB (portr.it) 
1Mb .. aory PCB (Landsc.p.) 
2Mb ... ory PCB (Landsc.pe) 

EIO PCB (links for Tl or T2 se. not. 1) 

Batt.ry 3.6V for EIO PCB 

010 PCB Link/Canon/Eth.rn.t (BA92) 
010 PCB Link/Canon (BA93) 

8- Fixed disc drive without adaptor 
Adaptor PCB for 8- drive (BB11) 
Cable EIO to BB11 

5.25- rix.d di.c drive without ad.ptor 
Adaptor PCB for 5.25- drive 
Cable EIO to adaptor PCB 
Spacer for aountin9 adaptor PCB 

8- Floppy di.c drive 240V 50Hz 
Cabl. EIO to Floppy 
Cabl. EIO to Floppy 

1 Th •• a.e board i. u •• d for bother Tl and T2 .y.t.... But two link. JP2 and 
JP3 sust be fitt.d when used with T2 5.25 inch di.cs. Links JP2 and JP3 
aust not be pr.s.nt when the board i. u.ed with Tl 8 inch di.cs. Th. 
jump.r (h.ndbag) links are ICL part 4901857601 and .r. also us.d on other 
boards, the floopy and fixed disc •• 

IU0143 
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Procedures 

ICI. Part 

80019760 
80033605 
80033606 
86011524 
86011082 
86011313 
86011317 
80033408 
7734644 
7734645 
7734646 
7734647 
7734648 
7734649 
7734650 
7734651 
7734652 
7734653 
7734654 
7734655 
7734656 

7734942 
7734943 
7738701 
7738702 
7738703 
7738704 
7738705 
7738706 
7738707 
7738708 
7738709 
7738710 
7738711 

80019906 
679330 
679526 

7732919 
679333 
679331 

7734546 

86011920 
w .. 
80019907 

7739278 

7738660 
7738664 
7738665 
7738667 
7738668 
7738669 
7738670 

1U0143 
Edition 1 

Sysum 

Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 

Tl 
T1 
Tl 
T1 
T1 
T1 

Tl 

T2 
T2 
T2 

T2 
T2 

T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 
T2 

T2 

T2 

T2 

T2 

T2 
T2 
T2 
T2 
T2 
T2 
T2 

D .• cription 

Portrait display (Kent) No covers 
Portrait display Cover 80ulding 
Portrait dissplay Be.el 
Portrait display Base 
Portrait display (Kent) to BIB cable 
Video interface cable 
Coax cable 
Knob 
"gulator 
Di.play PCB 
CllT bue PCB 
CRT 
Loudspeaker 
IBT connector 
SCan Coil 
Plug 

Variable resistor voluae 
Variable re.ister brigbtnes. 

Poncer connector plug 
Video connector socket 

DIN connector socket 

Portrait display (KRITZ) with cover. 
Scan 
Yoke .... mbly 
CRT 
Loudsp.aker 
7 Way DIN socket 
5 Way DIN sock.t 
Coax socket 
Video liP sock.t 
1ST transformer 
Portrait display (KRITZ) to BIB cable 
lOOK Variable r.sistor 
50 Variable r.sistor 

Keyboard (VT100) 
11· Higb resolution tabl.t 
Pour button puck 
Bar .agnet 
Cabl. grip 
Stylus 

Landscape display (Moniter. 20·) ca.pl.t. 

8- Tabl.t and puck 3 (Portrait) 

12- Tabl.t and Puck 3 (Land.cape) 

GPIB cable. BIB to .otherboard 
OSLAN A cable. BIR to .otb.rboard 
RS232 A cable. BIB to .otherboard 
R5232 B cabl •• BIR to .oth.rboard 
Canon printer cable. BIB to .otherboard 
Vid.o outabl.. BIR to .oth.rboard 
VideoI/P cabl.. BIB to .otherboard 

57-5 



Procedures 

7.2.2 Alternate part nuaber, 

Thi. table provides a reference to other part and feature nuaber. by which 
replaceable ita .... y be identified. Advice .u.t be sought where any doubt 
exi.t. regarding the coapatibility of replace .. nt •• 

Description 
Proc .. sor front cover 
Processor top cover 
Proc_sor rear cover 

118in. s"itch 
.an axial 
DDS PCB 1'1 
DDS PCI T2 
DDS cable 

1'1 PSU 
1'2 nu 
SA ruee 
lOA '1£ .. 
lA .uee 
lOA .Uter 

Tl Motherboard 
T2 Motherboard 

Tl CPU PCB 41 
Tl CPU PCB 16Jt 
T2 CPU PCI 16K 

Tl 0.5Mb Heaory (Portrait) 
1Mb Maory (Portrait) 
2Mb Meaory (Portrait) 
1Mb Meaory (Landscape) 
2Mb Meaory (Landscape) 

110 PCB 
3.6V bat tery 

010 PCB Link/Canon/ltbernet 
010 PCB Link/Canon 

Tl .ixed di.c 
1'1 .1xed di.c adaptor 
Tl .ixeel dl!c cable 

T2 lixed di.c 
1'2 .1xed di.c adaptor 
T2 '1xed dl!c cable 
T2 11xed di.c spacer 

57"'" 

Part 
"R0'09847 
86009849 
86009850 

80048844 
80047552 
88808149 

7739646 
7738671 

86011422 
7734940 

80019515 
5060340 
7778674 

88808115 
7734941 

80043035 
80019910 
7734951 

5154433 
5154434 

88800895 
7734949 
7734947 

5155496 
7738617 

5155092 
5155093 

80019837 
5155480 

86011101 

7734938 
7734939 
7738676 
7746577 

Other nuabers 

452 is 
4558N 

111216-00 
111314-00 

111310-10 
820027-01 

610920-01 

111285-00 

111332-00 

110134-00 
110197-00 

110006-00 
840151-01 

100226-00 
100227-00 

,2362/17 

111247-00 
111224-00 
111027-00 
750774-01 

P2360/04 

12361/02 
'2361/03 
,2361/04 
'2361i05 
.2361/06 

'2359/06 BA92 
12359/04 BA93 

BBll 
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Description 

Ploppy disc drive 240V 50Ha 
1'1 Ploppy disc cable 
1'2 Ploppy dt.c cable 

1'1 Portrait di.play 
Portrait dt.play Cover 
Portrai t dt.play Beael 
Portrait di.play ba .. 
Portrait dt.play knob 

1'1 Portrait di.play Power cable 
Di.play to Bulkhead Video I/P cable 
Di.play to Bulkhead Coax lIP cable 

1'1 Portr.it di.pl.y regulator 
1'1 Portr.it di.play Di.play PCB 
1'1 Portr.it di.play Cft ba .. PCB 
1'1 Portr.it di.play CJt'f 
1'1 Portr.it di.piay Loud.peaker 
1'1 Portrait di.play lIT connector 
1'1 Portr.it di.play Sc.n coil 
1'1 Portr.it di.play Plug 
1'1 Portr.it di.play Vol~e 
1'1 Portr.it di.play brightn ... 
1'1 Portr.it display power con 
1'1 Portr.it di.play Video can 
1'1 Portr.it diaplay Din can 

1'2 Portrait di.play 
1'2 Portr.it dt.pl.y Sc.n PCB 
1'2 Portr.it di.play Yoke ..... bly 
1'2 Portr.it di.play Cft 
1'2 Portr.it di.play Loudspeaker 
1'2 Portrait display 7 May DIN skt 
1'2 Portrait di.play 5 Way DIN skt 
1'2 Portrait di.play'Coax akt 
1'2 Portr.it di.play Video lip akt 
1'2 Portrait diaplay EBT transforaer 
1'2 Portrait display Power cable to BIB 
1'2 Portrait diaplay lOOK Variea 
1'2 Portrait di.play 50 V.rie. 

Land.cape di.play 240V 50Ba 

Keyboard (VT100) 

Tablet 11-
Pick 4 but ton 
Bar Magent 
Cabl. grip 
Stylus 

Tablet 8- (Portrait) and Puck 3 

Tablet 12- (Landscape) and Puck 3 

1'2 Motherboard cable GPlB 
1'2 Motherboard cable OSLARA 
1'2 1S232A 
1'2 RS232B 

canon 
Motberboard Video coax 
Motherboard Video liP 

RlOl43 
Idition 1 

679014 
86011100 

7738675 

80019760 
80033605 
80033606 
86011524 
80033408 
86011082 
86011313 
86011317 

7734645 
7734645 
7734646 
7734647 
7734648 
77~4649 

7734650 
7734651 
7734652 
7734653 
7734654 
7734655 
7734656 

7734942 
7734943 
7738701 
7738702 
7738703 
7738704 
7738705 
7738706 
7738707 
7738708 
7738709 
7738710 
7738711 

. 7734546 

80019906 

679330 
679526 

7732919 
679333 
679331 

86011920 

7739278 

7738660 
7738664 
7738665 
7738667 
7738668 
7738669 
7738670 

111129-10 P2362/11 

111026-00 

PP0014 
MB1701 
PS0057 
PA0038 
EI7005 
PN0064 
Pe0071 
PRO018 
PRO 020 
PR0021 
PR0022 
PR0024 
meon 

P2362/22 

111239-00 P2362/24 
110214-00 
111365-00 
700123-01 
110227-00 
820512-07 

820510-01 
82001-06 
111364-00 
111326-00 
810400-01 
810401-01 

110147-00 P2362/23 

111213-00 

P2362/03 01-0017-002 
01-0012-002 
01-153-1 

P2362/01 

P2362/04 80019907 

111249-00 P2362/05 

111318-00 
111319-00 
111315-00 
111316-00 
111320-00 
111331-00 
111317-00 
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Be very careful not to jar the proce •• or cabinet 
when the 3S Mb di.c drive beads are unlocked. 

On T1 .y.te. the .hipping latch .hould be locked 
if the cabinet i. to be .oved. If this is not 
po •• ible for final po.itioning, under a table or 
again.t a wall, great care i. needed to avoid 
dauge. 

To operate the .hipping latch, 

,,-Di.<:.Q~t- the .ain. power 

• Re.ove the proce •• or cabinet bu.tle 

• u .. the .pecial tool to turn the latch ( ••• 
drawingl. A .crewdriver ~hat i. too •• all will 
break the latch 

• Turn the latch clockwi.e to lock the heads 

• Turn the latch anticlockwi.e to unlock tbe beads 

On T2 .y.te •• using Micropoli. 1300 serie. 5.2S 
inch drive., an area of the di.c. not u.ed for 
data .torage i. re.erved for landing the beads. 
When power i. re.oved fro. the drive, tbe head. 
are autoaatically returned to this landing zone, 
an autoaatic latching .echani.. then locks the 
positioner in place. 
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1.3 Pracee8OI: COW'en 
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cover 
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7. 3 ~.aor c:cwen 

7.3.2 Covers - continued 

The bu.tle at the back of the processor is secured 
by two large posidrive screws near the bottom edge 
(see diagram). 

Re.ov1iio the bustle give. acce.s to: 

• Th.~40VAC main. connector 

• The signal and DC connectors to the other 
units 

• The Tl fixed disc transit latch 

Renoving the bustle does not expose any unshielded 
electrical connectors or .oving parts. But the 
bu.tle forma part of the air flow ducting and must 
always be replaced. 

__ I~ 240UC 

ReMeY. the .ains power supply before taking off 
the covers. 

The front and side covers are each secured by two 
screws near the bottom edge. Support their weight 
while relloving them. 

When refitting the covers: 

• Cheek the wire .esh ENe strips on the frame are 
not displaced 

• Lift the lide covers up to close the gap to the 
top lIOulding 

~aor le"e11119 

The feet leveling screws should be adjusted to 
give about one inch clearance between the 
processor and the floor. SlIall adjust.ents only 

• should be needed to prevent rocking. Tighten the 
lock nuts with the special tool after levelling 
the processor in its final position. 

S7-10 
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7.' AC diatribution 

This infor.ation is for replacing the PER02 AC 
distribution compon.nts and fans. 

Di.conn.ct the mains lead before removing covers. 

7.'.1 The proce.sor mains i.olator switch 

Acceaa ia by reaoving the front and right hand 
aide covers. No soldering i. involv.d as the 
wiring haa push-on connectora. 

Compresa the four plastic barba on the switch to 
re.ove it from the mounting brack.t. 

After replacing the .witch check the .arth lead 
connection ia screwed down securely and the other 
switch connections are pushed fully home. Check 
the switch ia the right way up. Terminal numbers 1 
and 2 on the right aa aeen froa the front "Of the 
awitch. 

7.'.2 Diagno.tic display PCB 

Thi. board hold. the boot button and .hare. the 
aain. i.olator MOunting. Check the asin. le.d i. 
disconnected. 

Accea. i. by removing the front and right h.nd 
".ide covers. No aoldering i. involved •• 
connectiona are mad. by • .trip-lin. conn.ctor 
with pin 1 upp.rmoat. 

Four nut •• nd waah.r. secure the board to it. 
mounting brack.t. When r •••••• bling, be .ur. to 
refit the insulating .trip .0 that it can prevent 
the main. wir •• on the i.olator .witch fro. 
touching the diagnostic display PCB even 1£ th.y 
become d.t.ch.d. 
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Procedures 

7.4.3 Processor fan replac •• ent - General 
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7.4.3 Continued 

Thi. inforaation i. for replacing the four fans 
part number 80047552 aounted in the fan tray at 
the botj;o. of the proce •• or cabinet. 

Note. In .ubsequent sy.te. development different 
.odels .. y u.e different fans with different part 
nWlber •• 

Di.connect the aains lead before r.aoving cov.r •• 

Acce.. i. by r.aoving the front and l.ft hand .id. 
cov.r •• Then. 

• R.ech in at the l.ft of the cabinet and unplug 
the .. in. connector at the back of the fan tray 

• Pro. the front of the cabin.t reaove the three 
.crew. .ecuring the fan tray to the fraa. 

• Slide the tray out of the cabinet while 
supporting it. weight 

.. aov. the appropriAte .id. of the fan tray for 

.a.y acce •• to the fan fixing nuts. 

Pan. froa both Etrie and Pap.t are us.d. All four 
fan. au.t be froa the .... aanufacturer to avoid 
beat frequenci ••• i.nc. the Etri. and Papat fans 
have diff.r.nt rotational .peed •• 

Mount the fan to blow air upwards as indicated on 
the fan aoulding. When .ecuring tighten screws to 
Qoapres. rubber groaeta sufficiently for lock 
wash.r. to act. 

Aft.r replacing a faulty fan ch.ck that: 

• Th. lin. and neutral connectors are pushed well 
hoa. and the .arth conn.ctor ia scr.w.d down 
s.curely 

• Th. r.plac ... nt fan blow. air upward. into the 
cabin.t 

• That all four fan. are functional 
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7.5 .... zo .... 11_ 
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It. 

It. 

B 

B 

111 
+5" lCIi 
R43 

r:l1-6o .... - OV 

80019515 
T1 P_unit 
DO NOT ADJUST 
8222/xa IVlte". only 

80019835 

PSU 1 

, +5V .. nle 

2 +5V 
3 +5" .. OV 
5 OV 
6 O"I+5V .. nwl 
7 +24" 
8 0" 
9 +12V 
10 OV 
11 +12" 
12 0" 
13 
14 
15 
16 

7734940 
T2P_unit 
8223/ •• IVIle". only 

, 
2 
3 
4 
5 
6 
7 
8 
9 
10 

+55" 
0" 
+24V 
0" 
OV 
·12V 
s.n..rfturn 
0" 
+12V 
+Se ... 

FSISA 

F52 lOA 

80011836 

NU2 

1 .. ,,-
2 .. " 
3 .. " .. OV 
5 0" 
6 OVI .. V_I 
7 OV 
8 ·12" 
I 
10 
11 

" 13 +55" 
14 0" 
15 
16 

FSISA_-Io __ 

FS210A 

F532A 
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7.5.1 Proce •• or power .upply 

Thi. information i. for the PER02 co-eo.ita power 
.upply unit mounted in the proces.or cabinet. 

Th. power unit. for Tl and T2 are not 
interch.ngeable. 

Th. Tl unit i. part nuaber 86011422. this has two 
fus.e on the front .nd cont.in. Weir .... .oli ... 
The T2"unit i. part nuaber 7734940, this has three 
fus •• on the front .nd cont.in. NPT .... mbU ••• 

Disconn.ct the .. ins l •• d before removing cover •• 

The repl.c •• bl. fu... .aunt.d on the front of the 
pow.r supply .r.t 

PSI 5 .mp.re part number 80019515. Thi. protects 
the +5 volt .upply to the keybo.rd, di.gno.tic 
diepl.y, the floppy di.c drive •• nd high 
re.olution t.bl.t if fitted. 

PS2 10 .-eere p.rt number 5060340. This protects 
the plu5 5 volt supply to the fixed di.c 
drive •• 

PS3 T2 unit. only ar. fitt.d with 2 a-eere. fus.s 
part number ???? Thi. protects the plus 12 
volt supply to t.bl.t unit. 

S ••• ection 4.3 for det.ils of the power 
distribution. 

To re80V. the pow.r .upply uni t: 

• R.80ve the front and left hand side proce.sor 
cov.rs 

• R.ach in at the left of the cabinet and unplug 
the three DC connector. A, 8, C and the .. ins 
connector .t the back of the pow.r supply uni t 

• Pro. the front of the c.bin.t re.ave the two 
.crew. securing the power unit .... 'Oly to the 
proce.sor fr._ 

• Slid. the unit out of the front of the c.bin.t 
while supporting its w.ight 

Th. unit i. replaced by the reverse of the removal 
proc.... In c ... of doubt a. to the c.us. of the 
failure plug 1n connectors A.B and C f1rst with 
the unit outside the processor and check the power 
unit outputs. See .ecton 4 for details of the 
pow.r unit connection •• 
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Procedurea 

7.5 ~r aupplie. 

7.5.1 Proc.asor pow.r .upply - continu.d 

Unit.containinq two Weir pow.r auppli.s have be.n 
balanced -to .har. the +5 volt aupply load. No 
atte~~·.hould be .. d. to r.plac. the individual 
unit. or to adju.t the suppli •• on .i t •• 

All the~ dC- outputs are individually adjuatabl. but 
it 1 .. ··only practical to adjuat the plua 5 volt and 
pluy. 12 volt outputa on site. 

s.t tbe plua 5 volt supply to 5.22 volta .... ur.d 
.t the output t.r.inala. 

s.t tbe plua 12 volt aupply to 12 volta .... ur.d 
at tbe output t.r.in.la. 

Th. output controls ar •• ount.d on the .... aid. 
of the unit .. the output t.r~inals .nd both are 
l.bell.d R4;J Vladjust. 

RI0143 
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7.6.1 Mothorboard replaco.ont 
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T1 Motherboard 
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Procedure. 

7.6 IIotberboarda - General infolWation 

7.6.1 Motherboard replace.ent - continued 

Thi. general procedure is for replacing the PERQ 2 
proce •• or card cage aotherboard. The Motherboards 
differ for Tl and T2 syste .. , check that you have 
~he correct part nuaber 

The Tl .otherboard is part nUliber 88008115 and hAs 
D type connectors for cables to the bulkhead. The 
T2 aotherboard is part nUliber 7734941 and has IDC 
connectors for cables to the bulkhead 

Disconnect the .. ins lead before rellOYing covers. 

Special care is needed to avoid bending the 
aotherboard pins, particularly while when taking 
it out of the proce.sor. 

• reaove the bustle, front, rear and left hand 
covers froa the processor cabinet 

• unplug the disc stripline. and power connector. 
at the disc units 

• Tl lock the fixed disc .hipping batch. (The T2 
drive. are self locking) 

• reaove the drive coeplete with the cabinet rear 
panel 

• unplug the aotherboard DC power wiring at the 
power .upply 

• Tl check that the GRAUNCH connectors on the 
aotherboard pins are correctly identified and 
unplug the •• See .. ction 6.2 for detail. of 
the.. connections 

• unplug all the cabl.s froa the aotherboard to 
the bulkhead interface panel 

• reaove OV/s.fety earth ccnnector frca the aother 
board to the PDO fraae, at the fra.e 

• reaove the posidriv .crews .. curing the 
aotherboard to the cardcage 

• reaove the sother board coaplete with DC harne.s 
through the re.r of the cabinet 

This i. the reverse of the re.oval proce ••• 
Partially in.ert the PCBs to align aotherboard 
connectors before tightening the .ecuring screws. 

R10143 
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7.7.1 General procedure 
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Procedur •• 

7.7.1 G.n.ral procedure - continu.d 

Di.connect the .ain. pow.r .upply before taking 
of f the cov.r •• 

So .. co~on.nt. on print.d circuit board. can be 
daaag.d by .xc ••• iv. voltag •• , r.gardl ... of 
current flow. Such co.pon.nt. ar. r.f.rred to .. 
• lectroatatically .. n.itiv. devic •• (BSD.). To 
avoid daaag. to .uch d.vice. fro. .av ... nt
g.n.rat.d charg •• on the body, 

• avoid unnec .... ry handling of board. 

• wear an .arthed wri.t.trap wben handling board. 

• alway. tran.port board. in an approv.d contain.r 

• k •• p the board in it. contain.r until required 

• .lit the contain.r with a knif., do not tear it 
open 

• if they ar •• uppli.d, car.fully r •• ov •• dg. 
conn.ctor .hunt. and tranaf.r the. to the 
replac.d board 

Only the proce •• or unit front cov.r n •• d. to be 
r •• ov.d for acces. to the board •• 

Th. board ... ar. provid.d with colour coded 
in •• rt.r-extractors, the .ticky tape .ecuring 
the •• for proce.sor transit .hould be r.aov.d. 

To re.ov. a board .... any off-card conn.ctor. 
fr •• and pull the extracotr end. n.ar •• t the 
centre of the board until they point toward. you. 
The board i. now fr.e to .lide out of it. guide •• 

To replace a board .ngage it into it. guide. with 
the component .ide to the right and the inserter 
arae pointing toward. you. Slid. the board in 
until tbe in.erter-extractor hook. r.gister in the 
bar. acros. the front of the card cage. Lever the 
board into it •• other board conn.ctor by bringing 
the in.ert.r arma to lie along the front edge of 
the card. R.fit any off-card connectors. Take 
particular car. to enaure the.e are pu.hed fully 
ho.e a. no locking device. are provided. 

R10143 
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The.e are the ICL part nUilber. of board. for the 
cardcsge. They are applicable to PIR02 Tl and T2 
sy.t .... (Other nu.bers are giv.n in brack.t •• ) 

Board re.i.ion 1 ... 1., typ •• or part nUilber •• ay 
chang. during future .y.te. d ••• lo~nt. INsur. a 
replace .. nt board i. co.patibl. with the on. being 
replaced and the u .. rs .yste •• 

7.7.2 CPU boards 

The CPU board PROM circuit. hold in.tructions for 
eith.r the T1 8 inch fixed disc or the T2 5.25 
inch fixed disc. So.. syste. software n •• ds a 
board with a 16C-word control store. Se. 6.1.5 for 
details of , PROM types 

16K 

87-22 

I T1 I 
I 

80043035 I 
(C1S6) (XU) 

\80019910 
(100023..00) 

1('2360/04 
I 

II ! Revision T~ I 
\lIot I 
supported 

I 
/7734951 

I 
D 
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7.7.3 .. e.ory boards 

The.e board. have different ... ory capacitie. and 
drive either a portrait or a land.cape di.play. 

I I I Portrait .evi.ionl Land.cape Revision I 

I 0.5Nb 

I 
11Mb 
I 

I DisplaY I 
15154433 I 

(r2361102) I" ORLY I 

88800895 
(r2361104) 

1(0895) 
I 

R10143 
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I 7734949 
(r2361105) 
(1101134-00 ) 

1 
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7.7 Proce8.or uut PCB npl~nt 

7.7.4 EIO board 

The EIO board is part 5155496 (110006-00) and the 
revision level is AS. 

Although the board is the sa .. for both T1 and T2 
syste .. the syste. fixed disc types .ust be 
defined by linking plugs. 

For T2 5.25 incb disc two plugs JP2 and JP3 are 
fitted adjacent to circuits U6 and U7. 

ror Tl 8 incb discs these plugs must not be fitted. 

letUD9 up tile real U .. clock 

Seting up the real-ti.. clock on tbe PER02 EIO 
board. The procedure for .etting up the real t1.e 
clock is given in this section. A real tiae clock 
setting kit 86013115 is needed. Tbis consists of: 

• 
• 

a pbysical tool (Dil clip) 86013116 
a floPPr disc 80043716 
operating instructions 80043717 

a Back-up cOPf of the floppy disc sbould be .. de 
and kep~ with tbe kit. 

Tbe crystal controlled clock-callendar chip 
MSM5832 witb battery back-up is set during board 
test. Tbe litbiua battery's shelf life is 
approxiastely four years. If you bave to change 
the battery or set the clock for a different time 
sone, follow tbis procedure. 

AlI.,.te. 

1 Power 'orr' syste. and reaove front cover to 
gain acc .. s to tbe PCBs 

2 Ensure switcb on Real Time Clock (RTC) 
.etting tool ICL 86013116 is in tbe ·OFr· 
position 

3 ot.erft ADt18tatic bandliD9 pncautiona and 
reaove tbe EIO board, fit the RrC clip on U62 
• U80, pin 1 of the clip on pin 1 of U62, 
aske sure the clip is .ecurely and correctly 
seated. Replace EIO PCB in the ascbine 

4 Power the .. cbine ·On·, and then switcb ·On
tha switcb on tbe clip 

5 U.. ·Sbift V· on the keyboard to load the 
boot floppy (IeL 80043716). Enter date/ti.e 
as DD MM YY hhl" 

6 After the floppy is booted it will ask you to 
enter the date and ti ••• 

Enter date/time as DD MMM YY hhc .. 

7 It will ask to enter you name (just:. hit the 
return key) 

8 It will aska 00 you wish to lad Z80 fir_are 
(Y) Answer N 

9 It will ask, 00 you wish to set RTC (YI (hit 
the return key) 

Procedure. 
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Procedure. 

. 
10 Inter the correct Data and Ti.. a. 6. above 

Check that the correct date and ti.. i. 
displayed, if this i. incorrect, the .oat 
likely re .. on i. that the RrC clip i. not 
correctly .. ated on the dilic. 062 and U80, 
cbeck thi., and repeat procedure 

11 SWitcb ·0"· the .witch on the clip 

12 Take ~loppy out. Continue at .tep aI I? 

5 When .yste. pra.pt., correct date and ti ... 
DD MIIM YYY hh._ - con fin and ignore, login 
a. superuser Ue root) 

6 set correct date and ti... date-. YY MMM DD 
hb._ (Inter) 

Check that the correct date and ti.e i. now 
dispeyed, if this is incorrect, the .o.t 
likely re .. on i. that the aTC clip i. not 
correctly .. ated on the dilic. 062 and U80, 
check thi., and repeat procedure. 

7 SWitch ·or,· the switcb on DIL Clip. Continue 
at step _ ',::,. 

All8pt.e. 

13 Power the .. chine down 

14 0bMn. AnUauUC laudliDg pnauuoaa, 
reaove 110 PCB, re.ove ate clip, and replace 
.PCB 

15 Switcb on the .. chine and boot 

16 Check that the ti.. and date co.-. out 
correctly 

al0143 
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7.7.5 010 board 

This board is only fitted for the PERQ to PERQ 
strip-line link or laser printer features. The 010 
board is the same for both Tl and T2 BYSt... and 
iB part 5155093 (100227-00) (BA93). An 010 board 
part 5155092 (100226-00) .ay be used but this 
holds additional unsupported circuits. 
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Procedunt. 

7.8 PIIQ2 Di.c replace .. nt 

7.8.1 Introduction 

Thi. procedure i. for r.pl.cing the di.c ••••• bly 
of the B inch Micropolia drive fitt.d to PER02 Tl 
~.la and the 5.25 inch Micropoli. drive fitted 
to PBR02 T2 _odel •• 

The fir.t or only fix.d di.c drive .... ~ly 
con.i.t. of the drive and an int.rf.ce .daptor 
board which are ntpl.c.d .... parat. it .... 

So .. cuato .. r ... y be unwilling to .llow a drive 
holding aecr.t or confid.ntial fil.. to be re.oved 
by ICL .taff. Onder the.e circUII.tanc •• , the 
r.place .. nt of board. etc •• u.t be atte.pt.d on
.ite. 

Appar.nt di.c drive probl ..... y be due to the I/O 
bo.rd cabl.. or the pow.r .upply - ch.ck pow.r and 
.ignal cabl.. fir.t. Try changing .n I/O board 
before the driv •• Prov. the .y.te. work. with a 
replac ... nt drive before ntplacing board. on the 
driv •• 
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7.8.1 PER02 Tl replace.ent prooedure. 

-

---. 
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Pl'ocedures 

7.8.2 PER02 Tl replace.ent procedure. - continued 

Thi. info~tion 'i. for the 35 .byte. 8 inch 
Micropoli. di.c drive fitted in t~ PBR02 Tl 
proce •• or un! t. 

.. .ery careful not to jar the proce •• or cabinet 
when the 35Mb di.c dri.e head. are unlocked. 

The .hipping latch should be locked if the cabinet 
i. .oved. If this i. not pos.ible for final 
po.itioning, under a table or again.t a wall, 
grea t care i. needed to a.oid cta.age. 

To op8r.ate the ahipping latch. 

• Diaconnect the .. in. power 

• ... ove the proce.aor cabinet buatle 

• u .. the apecial tool nuaber 86011653 to turn the 
latch. A acr.wdri.er that ia to .. all will break 
the latch 

• Turn the latch cloclar1ae to lock the heada 

• Turn the latcb antic1ockwia. to unlock the heada 

The replace .. nt drive 

The 35Mb Micropo1i. 1200 .erie •• 1avedrive ia 
identified aa. 

• Ia. part naber 80019837 (reference only - .. y 
change) 

• Micropoli. nuaber 900-283-01-18 (referenc. only 
- .a, change) 

• check the linka on the device electronic. board. 
Thi. unit auat be fitted with an IeL PBRO 
interface adaptor board part nuaber 5155480. 

The, boxed driYe, with banded corner protectqr., ia 
pecked with it. unpecking instructioft8 inside an 
outer box. When packing, tie the corner protectors 
back in po.ition. 

Randle the drive carefully, it i. very delicate. 
Do not un10ck the .hipping latch before fitting in 
the proce •• or cabinet. 
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7.8 ~sao2 Disc replace .. nt 

7.8.2 PER02 TI replacement procedures - continued 
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Procedure. 

7.8.2 PBRQ2 Tl repl.ce .. nt procedure. - continued 

The interf.ce .daptor bo.rd.5155480 i •• ounted on 
top of the dri.e de.ice electronic. board. All 
interconnections .re carried by a .hort 50 .ay 
etripline 86011208 .nd a power ribbon cable 
8601120'. 

All part nuaber. are for reference only and .. y 
change during .y.te. de.elo~nt. 

The interface ad.ptor board i. ..cured to the 
de.ice electronic. board by four 7/64- allen 
.cre ••• 

Check the de.ice electronic. baa fitted, 

• Sector platfo~ JX3 

• Bad track PRON 061 

• Interface te~inator. RPl. SPl .nd SP2 

Check the interface .daptor board i. re.ision 
le.el. 

Re-o.inq the drive 

Be very careful not to jar the proce •• or cabinet 
while the head. are unlocked. 

The .hipping latch .hould be locked before .oving 
the c.binets ;reat care is needed to avoid de .. ge 
if this is not po •• ible. 

The following .tep. are for re.oving the drive 
fro. the proce.sor cabinets 

• Di.connect the .. in. power cable 

• Re.ove the proce •• or cabinet bu.tle and .ide 
cover. 

• Turn the .hipping l.tcb clockwi.e to lock the 
head.. U .. the .pecia~ tool 86011653 

• Reach into the cabinet and disconnect the .ign.l 
.tripline .nd power connector at the drive 

• Bolding the drive uprigbt re~e the .ix .cre .. 
• ecuring the back of the cabinet to the fr .. e 

• Re.ove the back of the cabinet with the drive 
attached. Be careful not to allow the .... 'Oly 
to drop. A large posidrive screwdriver is needed 

• Lay the ..... bly on a table .ith the drive 
upw.rd. 

The.e .tep. are for re.aving the drive fro. it. 
PDQ lIOunting: 

• The drive in the .etal cbannel is re.aved fro. 
tbe sbock absorbing mount. by taking out the 
screw .t the centre of eacb .ount, support the 
drive and channel wbile reaoving the four sere .. 

• l.y the drive and .et.l channel PCB side down on 
a table 

• Reaove the four screws .. curing the drive to tbe 
channel 

RI0143 
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7.8 PBlQ2 Di.c ~place .. nt 

7.8.2 PER02 Tl r.plac.m.nt proc.dur.s - continu.d 

R.placing the drive 

Th. n.w drive with "'int.rface adaptor board is 
fitt.d by the rever.e of the removal proc •••• 
R.m.mber to unlock the .hipping latch before 
reconn.cting mains power, oth.rwi •• on booting" the 
DDS will .top on a value corre.ponding to waiting 
for I/O. 

The new drive i. unlikely to hold a complete 
ver.ion of the PERO .y.te •• oftware. Before you 
or the u.er attempt to build a sy.tem run the 
confidence teets from the inetallation t •• t floppy 
di.c. The complete fix.d di.c te.t .hould be run 
and not abandoned before the writ. check •• see 
.. ction 5 for d.tails. 

Di.c drive board r.placem.nt 

To r.place a drive PCB the complete drive .... mbly 
i. r.mov.d from the cabin.t and plac.d on a table. 
See removing the drive. 

Th. board. which can be replaced ar.: 

1 The int.rfac. adaptor board. 

This i. teL "number 5155480 (reference only -
uy change) 

2 The device electronics board. 

Manufactur.r'. number 100482-01-Cl (refer.nce 
only - uy change) 

This board must be fitt.d with: 

• Interface platform JX3 

• Bad tr.ck PROM U61. This PROM contains 
information for a particular driv.'. disc 
.urfaces. The PROM mu.t be fitted from the 
device electronics board being replaced. 
Thi. PROM is unique to the machanis. and. 
MUST .tay with the •• chanis. NOT the device 
er.ctroni c. board --

• ... .. ction 6 for details of links fitted 

3 The motor control board. 

Manufactur.r' s nuaber 100472-018-C3 
(ref.r.nce only - uy chang.) 

Thi. board foree the phy.ical •• al of the cl.an 
air compart •• nt of the drive. Only r.place in 
cl •• n condition. and r •••• l i.aediat.ly. 

No attempt Ihould be •• d. to replace the 
pr.amplifier board in the cl.an air compartm.nt. 

8pa~ cabl. 

The 50 way .tripline to the EIO board i. held as 
part nuaber 86011101, (r.ference only - .ay change) 
connections are in .ection 6. 
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Procedurea 

7.8 .8102 D1ae EeP~n~ 

7.8.3 The T2 fixed diae driv.a 
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7.8.3 Th. T2 fixed di.c drives 

This •• ction cov.r. the r.plac •• ent of the 5.25 
inch fixed disc drive. and their interface adaptor 
board. All T2 .yate.. ~.t have one of th.ae 
driv.a, a aecond drive i. optional. 

The firat ... ter drive i. fitted at the bottom of 
the proc ... or cabinet rear panel. This drive ba. 
the adaptor board and connectors for a .ignal 
atrip line fro. the EIO board and power fro_ the 
proc»aaor power aupply. A Hcond alave drive can 
be fitt.d above the a .. t.r and connected to it. 

The 5.25 inch fixed di.c driv •• for PBR02 T2 
Byate .. are part nuaber 7734938. The adaptor board 
aounted on the fir.t or only drive i. 7734939, 
th ••• ar. supplied .eperat.ly. 

Dd" CODfiguraUaa 

All driv •• hav. po.ition. for link. and int.rfac. 
t.rainator. on their d.vic •• l.ctronic. board •• 
Befor. fitting a drive or adaptor board ch.ck the 
configuration of the drive. To do this it i. 
nec .... ry to r •• ove the two .crew. Heuring the 
device .l.ctronic. board and pivot it to vi.w the 
cOlllpon.nt .ide of the board. 

One and only one drive au.t hav. an int.rfac. 
t.rminator RMl. This i. fitted in the .econd .lav. 
drive if pre.ent. Tape the .par. t.rainator 
securely to drive 1 for future us •• 

Each drive mu.t h.v. on. and only on. addr ••• link 
fitt.d. The fir.t drive must have link DSl fitt.d 
(addr ••• 1). Th. Hcond driv. mu.t have link DS2 
fitt.d (addres. 2). The .y.tem recognis •• the 
driv .... 0 and 1 r •• pectiv.ly. 

All driv •• for PERQ2 T2 .u.t also have link. 
fitted at: 

Wl - latched write fault 
W2 - daisy chain •• lect 
WI - radial data 

Thi. board part 7734939 is fitted to the drive .t 
the bottom of the proc ... or c.bin.t. 

The ad.ptor board is mount.d above the d.vic • 
• l.ctronic. board and secur.d to the driv. fr ••• 
by 4 .cr.w •• Each scr.w i. fitt.d with a nylon 
sp.cer betwe.n the ad.ptor board .nd the driv. 
fr.... Th. ad.ptor board i. connect.d to the 
d.vic •• l.ctronic. board by two short .triplin •• 
from connector. JC .nd JD. 
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Procedures 

7.8 PIm02 Di8c np~t 

7.8.3 Th. T2 fix.d disc driv.s - continued 

... laclag • clri ... 

The following steps .r. for r •• oving • driv. fr~ 
the proc .. sor c.bin.t. 

• .disconnect tn. .. in. pow.r c.ble 

• reaov. tn. proce •• or cabinet bustle .nd sid. 
cov.n 

• reecb into tn. cabinet .nd di.conn.ct tn. sign.l 
striplin •• nd pow.r donn.ctor .t the .d.ptor 
board on tn. drive .t the botto. of tn. cabin.t. 

• disconnect the power connector to •• ch driv. 
fitted 

• bQlding tn. drive upright reaov. tn. six scr.ws 
securing the b.ck of the c.bin.t to its fr •••• A 
l.rge posidriv. scr.wdriv.r i. n •• ded 

• lay-tn. .... ably on • t.bl. witb the driv.s 
upw.rd. 

If only on. drive is fitted r.aov. the four scr ... 
securing the drive to its aounting cbann.l. 

If two driv.s .r. fitted r.aove the four screws 
securing the ddv. aounting chann.l to the 
processor r.ar p.n.l first. 

If drive 0 i. being r.pl.ced, the .daptor PCB aust 
be r.aov.d fro. the driv., .nd fitted to the new 
drive receiv.d, using the ..... ounting hardware, 
.nd .. d.t.iled •• rli.r in the s.ction on fitting 
.n .daptor board. Thi. does not .pply to the 
second dd v., which does not bav. an .d.ptor 
board. One. the adaptor board has be.n fitt.d to 
the drive, it can be replaced by the r.ver .. of 
the re.oval proces •• 

The stripline connectors us.d on the .. drive •• r. 
fngil., teke special car. to .nsur. tn.y .r. 
correctly .lign.d .nd pusn.d well hoae without 
under fore •• 

A repl.c ... nt drive will not have • v.rsion of tn. 
P£lO ayat •• softw.r.. B.for. you or th. us.r 
atte.pt to build a sy.t •• run the confidence tests 
fro. tn. install.tion t •• t floppy discs. Th. 
coapl.t. fix.d disc test should be run .nd not 
.bandon.d before the write ch.cks. see .ection 5 
for d.t.il •• 



7.9.1 General procedure 

AC Connt!Cto' J4 

- DC Cunnectur J5 

Sryna l 

connt!CIO' J1 

Procedures 
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Procedurea 

7.9.1 Gen.ral procedure - continued 

Thia infor .. tion ia for the Shugart SA8S0 driv •• 
tCL part nuaber L0679014 (reference only - .. y 
chang.). 

Th. unit t. fitted in .arly P!R02 proceaaor 
c.bin.t. and i. alao intend.d for g.n.ral u.. in 
T2 .yate ... 

.. .ov. the .. ina supply pow.r before taking off 
the cov.ra • 

.. aov. the front and laft hand aid. cov.ra. 

To pr.v.nt d ... g. to the driv., a duallY cardboard 
floppy diac cartridg •• uat be fitt.d. A U-ahaped 
pi.c. of ca~dboard or a acrew .. cur.a the latch 
pr.v.nting accidental .j.ction of the dU8!ly diac. 

".09. the aignal atrip-lin. firat to avoid daaag. 
to the .otherboard pins • 

... ov. the AC connector J4, the DC connector JS, 
• and the aignal conn.ctor Jl fro. the floppy disc 

driv •• R •• ov. the acr.wa .. curing the drive to the 
proc .. aor fra •• , while aupporting the w.ight. 

Ch.ck the replac ••• nt drive haa the correct option 
linka fitted on tha PCB. see a.ction 6 • 

.. aov. the a-ahaped cardboar4 or acrew fro. the 
latch, .j.ct the d~ diac and r.tain for future 
u ... Chack that there are no foreign bodi.a in the 
•• chania •• 

Screw the drive to the fr •••• R.fit connectora Jl, 
J4 an JS check the operation of the guide before 
r.fitting the covara. Run the rloppy teat progra., 
... a.ction 5. 

The SO way atriplin. to the EtO board 1a held aa 
part nu.ber: 

• P!R02 86011100 (reference only - .ay change) 
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7.10.1 PERC2 T1 and T2 replace.ents 

........... ~,.. ------:::::=== 
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'.10.1 PER92 Tl and T2 replac.Mnt. - continu.d 

Th. info~tion in thi ... ction i. for on-.it.· 
replace .. nt of tb. di.play unit .... .oli •• u.ed 
with Tl and T2 .,.te ... 

The di.play unita conaiat of a di.play .... ~ly 
box cb ... i. fitted with ba.e, be.el and C0ger 
lIOulding.. Repair. on-ai te ar. norally lim tad to 
the replace .. nt of the.. parta. 

The ICL .y.t •• label with the di.play unit .. rial 
ndber i. .tuck onto the ba .. lIOulding during 
unufacture. The .. rial nuaOer is recorded by tbs 
cus~er eo tbat if a di.play unit with ba .. 
.oulding ia rel10ged f~ a aita for repair it llUat 
be I'.barned to tbac ai te. 

To a90id a .. cond aite viait a r.place .. nt diaplay 
.... 'Oly .hould be fitt.d with tbs custoMr. 
C0ger. including Cbs ba.e .oulding carrying hi • 
.. rial ndber. 

When a d ... g.ed baae lIOulding is r.placed the 
.,.te. laOel .u.t be .tuck to the n.w part. 

Tell your .. "ice centre if you bave to ebenge the 
label on a unit .till under warranty 01' find one 
tbat looka .. if it baa been cbanged. 

Ixua bigh 901 tag.. ue genera ted for the CRT 
witbin video terainala and .ain. voltagea ue 
pr .. ent even when power ia witched off at the 
terainal .. in. .witch. The .ure.t way of re.09ing 
power fro. a uni t to be worked on i. by 
withdrawing tba .. in. input plug. 

RellOve the uni t fro. ita no~l place of u .. if 
tbare i. any danger of u.er. 'being expo.ed to high 
vol tag ••• 

Sa.e adju.t .. nt. to CRT diaplay. bave to be done 
with the circuita expo .. d and power .witched on. 
Such adju.t .. nt. .bould be cal'ried out only .;;
trained engin .. l'. wbo .ust ob .. "e good 
engineering practicea to avoid injury and to 
enaur. their au"ival in the event of accidental 
.boCk •• 

It baa been found that a very bigh voltage charge 
can .igl'au to the EBT connector on a CRT even 
thougb .. in. power ia rellOVed and tbs terainal has 
baen ~atedly earthed. At all tt.ea, avoid 
toucbing tbs terainal -on tbs tuOe eitbsl' directly, 
01' through .etallic tool •• 

Rl0143 
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7.10 Di8pla7 uait replace .. at8 

7.10.1 PERO Tl .nd T2 repl.cements - continued 

Mechanical .hock to a catode ray tube may cause 
the tube to implode violently. Take .xtra car. 
when handling tools near to the CRT and .hi.ld the 
glass with a cloth or f.lt r •• training medium. An 
iaplo.ion could .everly injure you and colleagu •• 
nearby. 

Some video terainals have a .pecialanti-glare 
coating appli.d to their .creens. Try to avoid 
fingering the.e .creen.. If a .creen i. 
contaminated by oil. from the skin, us. only the 
reco ... n4ed cleaning pads to reaove the oils and 
wipe the scre.n dry with a .oft pap.r ti •• ue or a 
lint-fr •• cloth • 

• 002 CU8p!a7 uDit typetl 

The Tl and T2 portrait display unit. although 
.iailar in appearance are not interchangabl.. They 
mu.t be fitted with the correct chassis a .... bly 
and power cable to the proces.or cabinet. 

Por Tl (8222/xx) .ystem. the portrait display is 
P2362/22. This contains a KME chassi. a •• embly 
80019760 and the +55 volt pow.r cabl. to the 
processor i. 86011082. 

Por T2 (8223/xx) .y.t ... the portrait display is 
P2362/24. This contains a KRlZ cha •• is •••• mbly 
7734942 and the +24 volt power cabl. to the 
proc ••• or ia 7738709. 

Tl and T2 portrait displays both have the.e parts: 

Cov.r mouldino 
Bezel laOulding 
Baae lIoulding 
Interface cabl. 
Video cable 

80033605 
80033606 
86011524 
86011313 
86011317 

The Moniterll land.c.pe display is P2362/23. The 
coaplete unit includino' covers i. part 7734546. 
Thi. unit can be used with T1 and T2 syste .. but a 
sp.cial interface cable i. needed for Tl 
connections. Pin. 8 and 15 are rever.ed to allow 
the keyboard to work. This cable is part of 
P2396/08 and i. identified by a yellow band at 
each end. 

The ac lIain. power cable is P24~4/xx (previously 
'3123/xx) .. e 6.1 for detail. of bar numbers. 

The Moniterll landscape display can accept a range 
of ac lIains .upplies. Check the orientation of the 
voltage s.lector PCB near the lIains connector is 
correct for the m.ins supply. Access to the PCB is 
.ither by sliding the fuse panel on the interface 
panel or by removing the display unit cover. 
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Procedure. 

7.10.1 PER02 Tl and T2 - continued 

The Monite~ land. cape di.play unit. are .upplied 
with a .aina fu •• in the line only. In countri •• 
uaing rever.ible .ain. connector., .eek advice on 
fitting a fu .. in the n.utral froll aupport 

Th. KRIZ land.cap. di.play unit for T2 ayate .. 
only i. not y.t available 

-..wing tile dJ.aptay uD1t: COftJ: 

• switch off the proce.sor and diaconn.ct the 
.ain. power cable 

• Tilt the di.play unit .cre.n to v.rtical 

• Switch off the di.play and disconnect the .ain. 
pow.r cable (F2362/23 only) . 

• Unplug all the cabl.s fro. the back of the 
display 

• Undo the single screw at the back of the 
portrait unit (or two screvs at the back of the 
landscap. unit) s.curing the cov.r .oulding to 
the di.play .... mbly chas.is 

• Slid. off the cov.r 

ror the T1 KME portrait display r2362/22 

• Re.ov. the 10 scre.. securing the inner •• tal 
cov.r. aero •• the back fo the CRT. 

For the T2 KRIZ portrait or land.cape displays 
r2362/24 or 

• R •• ov. the CRT EBT conn.ctor and bas. 

• ReIlOV. the bez.l .oulding by slack.ning or 
re.oving the four .ecuring it to the di.play 
chassis 

• V.ry carefully take out the four bolts •• curing 
the CRT .nd r.mov. the CRT through the front of 
the .... lIbly 

Por all uni ta 

• P •• l the friction in the tilt -.chani.1I you vill 
n •• d to .dju.t this vhen •••• lIbling the unit 

• R •• ov. the two lock-nuts, nuts and scre •• 
securing the di.play chassis to the bas. 
lIoulding through the friction plate. of the tilt 
lIechani_ 



7.10 Diaplar ant! rept.ce .. nt. 

7.10.1 PERQ2 Tl and T2 r.placements - continued 

Aa .. mbly i. by the r.v.r.. of the removal 
proc •••• s but note I 

• the T2 KRIZ ..... bly tilt .. chani.m can only be 
adju.ted with the CRT removed and mu.t be .et 
for the unit to tilt ... ily but hold in any 
po.ition with the weight of the CRT pre .. nt 

• the besel moulding .hould be in contact with the 
face of the CRT and be a good fit to the cover 
~uld1ng 

• the function of the di.play unit is checked 
using the scr .. n lin.arity test program. See 5.4 

• for Tl syste. a poor quality display .. y be 
improv.d by connecting the vid.o cable screen to 
o volta inside the processor bulkhead 

Procedur •• 
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7.11 

Procedure. 

n.o2 ~boud replM:e_Dt 
\ 

Thi. is :s85 k.y k.ytronic. k.yboard (VT100) 
with nu. ric block. The CO.P.l.t. k.yboard unit 
cable are eplac.d a. a .ingle ICL part nu.ber 
80019906 (r .rence only - .. y change). 

Switch the proce.sor unit off before unplugging 
the k.yboard at the back o1rlrhe di.play unit. 

There are no fi.ld .ervicable part. other than 
replace .. nt of the .ignal cable. 

and 

7.12.1 Bioh re.olution tablet replac •• ent 

Thi. inforaation i. for the Suaaaoraphic. tablet 
unit. 

The tablet unit ..... bli •• that can be replaced 
are. 

L0678330 Bit pad .odule 488 (Tablet) (reference 
only - .. y chano.) 
L0679526 Cur.or (Puck) (r.f.rence only - .. y 
chanoe) 
L0679331 Pen .tylu. non-aarking (ref.rence only -
.. y chanoe) 
L0679333 Cabl. GPIB (reference only - .ay change) 

~u •• u t 

7.12.1 Continued 

'bblet unit npJ..ce_nt 

881S 2409 Ill; 

Switch the proce •• or unit orr. 

The tablet operational .ode. and interface option. 
are .elect.d by .witche. on the tablet PCB 
acce •• ible by re.oving the cover under the tablet. 
See .ection 6 for the .. itch .etting. required for 
PBRQ connection. 

Take care when reaovino the cover not to .lacken 
the .crew •• ecurino the .. gnetor .. trictive wir ••• 

The tablet aust be .aonetically bi .. ed for u.e. 
Bold the bar .. onet provided a. shown, the arrows 
.ust be upperao.t and pointino toward. you. 

Place the .aonet fir.ly aoain.t the surface and 
wipe diaoonally from upper left to bottom right in 
one continuous aotion. 

Store the .. onet away froa the tabl.t and .aonetic 
.toraoe volu.e. like floppy disc. 

RI0H3 
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7.12.2 Standard tablet 

Tbi. i. the .tandard portrait or land.cape tablet 
and puck wbich can be fitted to PIR02 .y.te •• 
inataad of the bigb reaolution tablet. Tbe tablet, 
puck and cAble. are replaced a. a .ingle teL part 
86011920 (w .. 80019907) for portrait 8 inch unit. 
and 7739278 for land.cape t2 inch uni~ •• 

Switch the proce •• or off before unplugging the 
tablet at the backo(""E'fie diaplay unit. 

Procedure. 
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Isolating the problem 

Fu.nctional diagrams 
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Operating information 

Reference information 

Procedures 

Technical notes 8 



T.cbnical not •• 

Thi. _ction in ttl. gu1d. i. for you to 
includ. rel.vant informat10n sh .. ta, 
probl •• ident1f1cation notic .. , and your 
-personal note •• 

We WOI.Ild l1ke you to tell u. aDout your 
personal note. so tat ttl.y can be 
reflected in nv1a1ona of tbe gu1d. 
planned. All contr:ibut1ona w11l be 
acknowledged. 

Pl.... ..nd' • ccpy to or plio .. I 

Th. £ng1n .. ring Puo11cat1ona Man.;er 
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let PERQ2 PUBLICATIONS NOTICE 

RI0143 let PERQ2 Service quide, First Edition (1) 1/12/84 

PERQ2 T2 Second disc installation 

PUI'pae o( the notice 

This notice is to add an installation procedure for F2362/17. 
The feature adds s second S.2S-inch fixed disc drive to 
PERQ2 T2 (8223/xx) &yst .. providing a further 34Mb of storage. 
This notice should be filed in front of the guides section 8 
divider. . . 

Content. o( the notice 

PERQ2 T2 Second disc installation 
reature r2362/17 

1 Drawinga 

% Pl'GC8dun 

%.1 Before !natallation 

2.2 Reaoving the first drive 

2.3 Mounting the .econd drive 

2.4 Configuring the drives 

2.S ritting the adaptor bosrd 

2.6 Fitting the drives 

2.7 Testing the drives 
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ProcedUl:es 

PERQ2 T2 Second disc installation 
reature F2362/17 

1 Drninga 

Processor cabinet -----. 
rear panel 

-.. 

....,1 

--''1-__ Oevic. electroniCS board pivoted to 
11'10W configuration components 

AJPAAC PNl Rl:0143 

AddrelS 2 
sla". drive 
devlee 
electroniCS 
bo:md 

Add,ess 1 
master drive 
ildaotor 
board 

Otive mO\lnung 
etlannel 

.\ 
Adaptor board 

StrlO!Jn.e fro"., 

E~O bOard 

OC cower 
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Procedures 

PERQ2 T2 Second disc installation 
reature r2J62/17 

2 Procedure 

2.1 Before installation 

check the feature 

,copy the defect map 

2.2 Removing the first drive 

log .2!!. and power down 

aceeas the processor 
rear panel 

This procedure is for installing the optional 
feature r2J62/17. This adds a second 5.25-inch 
fixed disc drive to a PERQ2 T2 (8223/xx) processor 
cabinet to provide a" further 34Mb of storage. The 
second drive is fitted to ,the processor rear panel 
above the first drive • 

. 
Before starting installation check you have these 
parts: 

• .a5.25-inch fixed disc drive, this is a 1300 
series Hicropolis unit 

• a IIDunting channel with screws to fix the drive 
to thft .charmel and the channel to the processor 
rear panel ' 

• a 34-stripline cable (JC). this has three 
connectors 

• a 20-way stripline cable (JE) 

Hake a copy of the defect map attached to the base 
of the drive, aa this is obscured once the drive is 
fitted. Record the information as it is on the 
drive, the form is head number, cylinder number and 
number of bytes frOlli index. Later you will tape the 
defect map copy to the processor rear panel under 
the bustle so that it can be ,read when bad block 
information needs to be input to the machine. 

Log off the system correctly if it,' has been in use 
or f'ili's may be corrupted. 

S\'Iitch, the processor off at the ·front panel and the 
mains outlet socket. -oisconnect the mains lead at 
the rear of the processor cabinet. Also disconnect 
any other mains powered units such as alandscape 
display and printers.'" '" 

Clear access to the rear of the processor cabinet 
is needed, move, theprocessg.t' carefully if 
necessary ~ " 

., .-.,. : / 

Remo~e tl)e bustl'fland the S!x Posidrive screws 
~ecurit1g the processor rear' panel. 

!?ivot the top of there.r~anel out while, holding 
the bottom secure to, access the fixed disc 
connectors. 

unplug the first drive _ Disconnect the cables which connect the first drive 
to the processor: 

AJPAAC PNI RIOl43 

• the 50-way stripline (From the E10 board.)at .:18 
on the disc adaptor board 

• the 3-way power connector at JAon the adaptor 
board 

• the 4-way power connector on'the drive 

30f5 



Procedures 

2.3 Mounting the second drive 

'rfgtfj'e,dl.'i V"" to the 
retar·p8l'!el 

2~ .4Configur,ing :ttl,edt,Vies·:. 

'r~(j'l8;.:fh~aaa~tor board 
frQm the nrstdrbe. 

;,f, ~' ~ ,- ~. 'f -" 

AJPAAC 

·fitatefll'~na.!:Ol:ln, the 
secorld ddv'I!!' only':. (RN1) 

set tile drive.iJ.dduss!i~ 
fira't .dr'j,ve OSl 

. se~pnc! drive DS2 

'l:he.~kW!, . WZ ang,wa 
are ,Fitted 

fit the adaptor board 
to the first drive 

fi t the str ipline.s 

PNl RIOl.:.:> 

Carefully remove the processor rear panel complete 
with the 5.25~incb.fixed disc drive and place on a 
suitable'wdrkllUt'.faee; 

Check that a copy of the defect map for the first 
drive has been made and is on the rear panel, if 
not make one now. Tape the defect maps for both 
drives to the resr panel. 

The seconcldriveis iIIOuntedon the rear panel 
in the same way as the first drive and immedaitely 
above it. 

Remove the 34-way stripline connecting JC on the 
adaptor board and J1 on the first drive. 

Remove the 4 pozidrive screws securing the adaptor 
board to the first drive, take care not to lo.ose 
the nylon spacerswhichseperate the board from the 
drive. 

Undo the two access screws (near the edge 
connectors) and pivot the device electronics board 
on both drives. 

. !'.' 

Remove theterminatorRNl from the first drive, 
check that a terminator is fitted in the second 
drive. If not fit the one from the first drive. If 
you have a spare terminator tape it securely to the 
side of the first drive 

There are four positions for a drive address link 
051, 052, OS3 and 054. Make sure that only OSI is 
fitted on the first (lower) drive and only OSZ is 
fitted on thE!. second (l.C)per) drive. 

Th'ree other links are fitted in the same positions 
on both drives. 

WI write latched fault 
W2 daisy c:nainselect 
W~ radial data . 

No linkiltustbe fitted in position W7 on either 
drive. 

Close the device electronics board on both drives 
and secure each with two screws. 

Refit the adaptor board to the first (lower) drive, 
ensure the four nylon spacers are fitted so as to 
seperate the board from the drive. 

Fit the new 34-way stripllne from JC on the adaotor 
board to Jl on- the first drive and onto Jl on the 
second drive. 

Fi t the old ZO-way s tripline from JO on the adaptor 
board to JZ on the first dti ve. 
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Procedures 

free the ,po~i'Oible. for .. 
the second" drive' ,. 

2.6 Refitting the drives 

offer-up the rear p8ftfll 

fit and check the cables 

secure the reel' pm;'el 
IiWld bUStle 

2.7 Testing the drives 

AJPAAC 

power .2!:!. 

run the fixed disc test 

CAUTION 
do not try to reformat the 
drive call a specalist 

PNI RIOlLi3 

• 

Fit the new 20-waystripUne from JE on the adaptor 
board to J2 on tlie' second-dri ve. . 

rrom the rear of the processor find the dc power 
connector for the second drive, the cable is 
secured to the processor frame on the left. Cut 
the' ta-wrapsto a.llow. the connect. or to reaC,h th,e. 
secon (upper) drive, but do .. not leave any cables 
hanging out of the back of the processor. 

Put the processor rear panel .back into position and 
pivot open, to fit th.e.cabies. to the drives. 

Fit to the first (lower) drive: 

• the 3-way dc power cot'inecto1.' to the adaptor board 

.·the 4-way de 'power: connector to the drive 

• the 50-.way stripline from the EI0 board to JB 
on the adaptor board. The red ,core is. which goes 
to pin one is nearest to the power connector 

nt to the second (upper) drive, the 3-way power 
connector. 

Check that all the connectors are pushed well home 
and the cables will not be trapped or strained. 

Close and secure, thepr,ocessor rear panel with the 
six largepo'Zidr iv~_s;ct'ews;., ' 

f"it.the bustle. 

ReconnectEhe mains s~pply to the processor and any 
other units·you l:Iis~o.rinectd 

Switch on the processor and run the fixed disc 
test program, Test loft!:!e installa.tion tests.This 
will ensure the seconddfsc' is accessible and has a 
valid bad block map. 

The test should run without problems. However test 
failure may indicate the second disc needs 
reformatting and the bad sector information 
updating. You should. no~ attempt to do this 
YO.urself without previous practiCe. This is a 
c.otnPlex procedurewith . .a real,,qaflget:pf,.. . 
qve l' ~.wr i t ing tH",ct.i$t1:l1nersio ft,w,are or ClPi!ra t ing 
syst8l" .on the first disc. CaU your local 
spec:alist • . 
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