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PREFACE 

Th i s  boo k cou l d  be descr i bed as 'by tec hn i c i an s ,  for tec h n i c ian s'. At  

MEDC  o u r  t e c h n i c i a n s taff  have  t o  c ope  w i t h  m a ny d i ffere n t  k i nds o f  

m i c ro c o mpu t e r ,  a l l o f  w h i c h a r e  h e a v i l y  u s e d  o n  c o u r s e s  t h ro u g ho u t  

S c o t l an d .  T h i s  u sa g e  b r i n g s  o u t  t h e  we a k  po i n t s  i n  t he va r i o u s  

mac h i nes  and trai n s  the  tec h n i c i an s' eyes to spot the  l i n ks between 

fau l ts a n d  symptoms .  

W i th we l l equ i pped l a bo rato ri e s  they can  jus t  keep up w i t h  the  demands  

on  t he i r s k i l l s ,  b ut  there have been  many occa s i on s  i n  the  fi e l d  whe re 

t he i r  re s o u r c e s  are  n o  m o re t h a n  t h o s e  av a i l ab l e  t o  t h e  non

spec i a l i st ,  o r  techn i c ian s i n  s c h oo l s and  s ma l l compa n i e s  w i thout the  

budget for s e rv i c i ng equ ipme n t. 

To meet the  need s of  s u c h  staff who  have to keep equ i pment working a t  

al l costs  o r  non e ,  w e  dec i ded to take perhaps t h e  mos t  common l y  used 

microcomputer  i n  educat i on and  tra i n i ng e stab l i s h ments  i n  the  U K, t he 

BB C mi cro ,  as t he  s u bject  for t h i s boo k. 

T h e  re s u l t i s  a c o l l e c t i o n  o f  p r o c edu r e s ,  h i n t s  an d t i p s  on how to 

trace l i ke l y  causes  of  fau l ts from v i s i b l e  and  a ud i b l e  symptom s. No 

spe c i a l i s t e q u i pme n t  i s  n e e d e d  beyond a s i mp l e m u l t i me t e r  and  h a nd 

too l s . T h e  t e c h n i q u e s  are  m a i n l y  t h o s e  o f  i d e n t i fy i n g  a n d  rep l a cing 

po t ent i a l l y fa u l ty c h i ps ,  a n d  o f  t r a c i n g pro b l e m  a re a s  o n  t h e  boa rd 

and i n  t he e xt e rna l c o n n e c t i o n s .  No o n e  can pre d i c t e xa c t l y  w h i c h  

fau l t matches  a g i ven symptom. A c h i p  m i g h t  conta i n thousands  of  gates  

capa b l e o f  contr i but i ng  to the  observa b l e pattern.  What we can s ay i s  

t h a t  t h e  c o l l e c t i ve kn o w l e d g e  o f  a g roup o f  expe r i e nced  tec h n i c i ans 

have found  ce rta i n  common symptoms on the  BBC m i c ro and have c u re d  the 

p ro b l em by ta k i n g c e r ta i n a c t i o n .  W h a t  w o r k e d  fo r t h e m s h o u l d b e  a 

good start i n g  po i nt for you r  i n ves t i gati on .  

What wou l d  we recommend  to anyone  sett i ng up a s erv i c i ng department 

for suc h  mi c ros? Of course i t  wou l d  i nc l ude osc i l l oscope s , s i gnatu re 

ana l y s e r s , l o g i c  a na l ys e r s , d i g i ta l  m u l t i m e t e r s  a nd t h e  w h o l e  

paraphe rna l i a o f  h i gh tech  i nd u s try. I f  the  i n s t i t ut i on has the  funds , 



i t  can b e  a g o o d  i n ve s tme n t  i n  t e rms o f  t i me save d .  Ha v i n g l i ve d  

t hrough  a l l t he constrai nts  o f  educat i on and tra i n i ng departments  fo r 

more years than we co l l ec t i ve l y  care to remembe r ,  we know that s u c h  a 

coun s e l  of  pe rfect i on i s  mo re dream t han real i ty. 

We hope t hat th i s  boo k w i l l  g i ve users  the  con f i dence  to tac k l e those  

s e r v i c i n g tas k s  t ha t  can b e  d o n e  w i th  m i n i mum re s o u r c e s , and  t h e 

k n o w l e d g e  o f  w h e n  t h e  equ i pme n t  n e e d s  mo re s p e c i a l i s t s k i l l s . That  

way , t he m i c ro s  can be  k e p t  r u nn i n g  l o n g e r  t o  sat i s fy t he c u s t ome r ,  

s e r v i c i n g b i l l s  can b e  re d u c e d , a n d  eac h te c h n i c i a n  can  b u i l d  up a 

va l ua b l e l o g o f  e x pe r i e n c e  t ha t  s h o u l d be  t ra n s fe rab l e  t o n e w  

mi c rocomputers . 

We  wou l d  caut i on aga i n s t  ove r  confi dence. There i s  a s tres s  on safe ty 

i n  t he b o o k ; d o n ' t ta ke  c ha n c e s  j u s t  to e ffe c t  a s pe e dy c u re .  T h e re 

may c ome a p o i n t i n  any  s e r v i c i n g p r o c e d u re w h e re t h e  s i mp l e te s t s 

s ugges ted have not  found  the  an swer. Th i s  i s  not  s u rpr i s i ng no r i s  i t  

a n  adm i s s i o n o f  d e feat .  W e  s ha l l have  t o  s e n d  e q u i pme n t  bac k t o  t h e  

man u fact u rers  o r  to servi ce agents  when appropr iate. W hat we hope to 

have s hown  i s  t hat we don ' t have to s top  s hort when the  d readed words 

1 1 i t  d o e s n ' t w o r k11 are  u t t e re d .  T h e re is a l o n g  way t o  g o  beyo n d  t hat  

before we have to  see k outs i de he 1 p .  

T h e  b o o k was  w r i t t e n  bas e d  o n  fa u l t s fo u n d  i n  mo d e l s  A an d B o f  t h e 

BBC mi cro.  The bas i c  procedure s  are d i rec t l y  app l i cab l e  to the  B+ , and 

t he pr i nc i p l es w i l l  remai n val i d  for any re lated mac h i nes , i nc l ud i ng 

the  Mas ter se r i e s . 

Dr Peter W i l l i ams BSc P hD  Min s tP CEng  M I EE ,  D i rec tor  ME DC 
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INTRODUCTION 
READ THIS FIRST 

S e r vicing  your c o m pu t e r i s  U S UA L L Y  a ta s k b e s t  e n t ru s t e d  t o  a 

r e puta b l e  d ea l e r  who i s  e qui p p e d  with the n e c e s s a ry diag n o s tic  

e qui p m e n t .  The re a r e  many  fau l t s , ho w e ve r ,  tha t  can  b e  re m e di e d  by 

the u s e r  which d o  n o t  i n c u r  the c o s t ,  n o r  the d e l ay s , i n vo l v e d  i n  

having the dea l e r  brought in. 

Purpose Of This Guide 

This guide to servicing the Acorn B BC Microcom puter is intended for 

its owner ,  an inexperienced  technician , o r  an e nthusias t with limited 

s e rvicing expe rience .  I t  shou l d a l so  prove a usefu l  refe rence  for 

the more proficient  technician.  

It  has been our experie nce  with the BBC Mic ro that a high percentage 

o f  fau l ts  can be traced to components  which a re easi l y  rep l aced .  We 

have decided therefo re to concentrate on  fau l ts which can be re medied 

by sim p l y  changing a bad component  for a good one , thus avoiding the 

neces sity to de-s o l der. 

A l l the fau l t symptoms dis cus sed  have been met  wit h  in practice.  You 

may find  s o me variation in the symptom s ,  but it is worth  comparing the 

s y m p t o m s  that you fin d  with the o n e s  w e  hav e  d o c u m e n t e d  i n  our  

defect  tab l e. I f  what you are experiencing is simi l ar ,  then  it  wou l d  

be worth trying the s o l utio n s  that worked for us .  

Scope of Usage 

This gui d e  o n l y  c o n c e rn s  i t s e l f  with c o m po n e n t s  t ha t  can  be  easi l y  

r e p l a c e d .  I n  s o me cas e s , ho w e ve r ,  i t  i s  l i ke l y  that fu r t h e r  ac tio n 

may be required after  the remedial action sugge s te d  in this guide has 

been taken.  Com ments , for exam p l e ,  which refe r  to pos sib l e  fau l ts with 

the p ri n t e d  ci rcui t  boa rd  a r e  a c l ear  i n dicati o n  that  you shou l d 

return the computer to your dea l e r  for repair. 
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Equi pment Required 

The m i n i m u m  req u i re me n t  for i n s trumenta t i on  and  too l s to ca rry out  the  

t a s k s  o u t l i ned  i n  t h i s  g u i de a re: 

• Mu l t i meter  

• Screwdr i vers - med i u m  a n d  s ma l l s i z e  b l ade  

a n d  c ro s s-s l ot 

• Th i n  l on g  nose  p l i e rs 

Spec i a l  too l s  for i nte g ra ted c i rc u i t remova l a re expe ns i ve to buy. 

P ro v i ded c a re i s  ta ke n ,  these  components  can  n e ve rthe l e s s  be removed 

w i th l on g  nose p l i ers  or  a s ma l l s c rewdr i ver. 

Servicin g A pproach 

M a k e  a sys te m a t i c  a n d  o rd e r l y  a p p r o a c h  to s e rv i c i ng you r  computer. 

P l an a head  to m i n i m i se e rrors .  Kee p  you r  workp l ace  t i dy by remo v i n g  

a ny u n n e c e s s a ry o bje c t s .  A l l o w yo u r s e l f p l e n ty o f  ro o m  i n  w h i c h  t o  

work  a n d  e n s u re that  t he w o r k  a rea  i s  adeq u a te l y  l i t. 

Storin g IC's 

W h e n  yo u re m o ve IC's d o  n o t  l e a ve t h e m  l y i n g  a ro u n d  the w o r k be n ch; 

p l ace  t hem  i n  conduct i ve foa m  or  a nt i-sta t i c t u b i n g  for s a fe keep i n g  

unt i l req u i red for re-use. Fo l l ow th i s  pract i ce for a l l i ntegra ted  

c i rc u i ts .  

Strai ghtenin g IC Pins 

S t ra i g h t e n  t h e  p i n s  o f  I C's t h a t  a re be n t  w i th a t h i n  l o n g  n o s e d  

p l i e r s .  T a k e  yo u r  t i m e a n d  t ry n o t  t o  o ve r b e n d  s i n c e  t h e s e  p i n s  a re 

q u i te frag i l e  and  w i l l  bre a k  i f  you a re not  care fu l .  

Final Ins pection 

A fte r  comp l e t i n g  a tas k ,  i n s pect  a l l areas  o f  the pr i nted c i rc u i t 

boa rd fo r a ny s m a l l p i eces  o f  w i re that  may h a ve acc i denta l l y  fa l l en 

onto the  pr i nted  c i rc u i t boa rd.  
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IIIPOR"rAB"r 

A visual inspection is recommended every time the cover is 

removed or before it is replaced. Pay particular attention 

to the heat sink on IC6, as this could cause problems if the 

adhesive bond has been broken. Also check that none of the 

resistors or capacitors in the area of IC6 are bent over 

or s horted. 

Handlin g Flo ppy Discs 

W h e re d i s c  d r i ve s a re i n  u s e e n s u re t h a t  yo u r  f l o p py d i s c s  a re 

hand l ed w i t h  ca re :  

( 1 ) N e ve r w r i t e  o n  a l a b e l w h i c h  i s  a l re a d y  o n  a d i s c .  

Wr i te t he l a be l befo re a tta c h i n g  i t  t o  t he d i s c .  

( 2 )  Do not  bend  o r  touch  the  exposed a rea  o f  the  d i sc .  

( 3 )  A l ways ret u rn d i s c s  to  the i r prote ct i ve s l ee ve when  

n o t  i n  u s e .  

{4 ) Never l eave them  l yi ng  out  i n  d i rect  s un l i g ht  o r  i n  

c l o se  prox i m i ty t o  a magne t i c f i e l d . 

( 5 )  Do not  a ttempt  to c l ean  the  s u rface  of  the  d i sc .  

( 6 )  Kee p  the  d i scs  a way from sources  of h i g h  tempe ra

t u r e .  Fo r e xa m p l e ,  d o  n o t  l e a ve yo u r  d i s c s  l y i ng 

on t he BBC cove r  (power s u p p l y  heat ) . 

Cleanin g Your Disc Drive 

A l l d i s c d r i ve  h e a d s  p i c k  u p  o x i d e pa r t i c l e s f ro m  d i s c s .  A s  t h i s 

conta m i n at i on b u i l ds u p ,  so  d o  re a d/w r i te  e r ro r s .  Re g u l a r  c 1 e a n  i n g  

wi t h  a p ro p ri etary c l ea n i n g  k i t ,  i dea l l y  once  a wee k ,  w i l l  remove a ny 

re s i d ue t h a t  m a y  i n t e r fe r e  w i t h m a g n e t i c i n fo r ma t i o n o n  yo u r  

app l i ca t i o n s  soft wa re d i s c s .  C l ean i ng k i ts a re a va i l a b l e fo r s i ng l e 

s i d e d  a n d  d o u b l e s i d e d  d i s c d r i v e s .  T h e  i n s t r u c t i o n s  o n  t h e  

propri etary c l e a n i n g  k i t  m u s t  b e  fo l l o we d , b u t  t h e  c l e a n i n g m e t h o d  

u s ua l l y  i n volves t h e  fo l l ow i n g : -
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Spray I sopro pyl  A l coho l ( s o l vent ) on  the  "Head  C l e a n i ng D i sc" s u pp l i ed 

w i t h  t he c l ea n i ng  k i t. I n s e rt the  d i sc i nto t h e  d i sc d ri ve a n d  s p i n 

the dr i ve by ca l l i ng u p  the  Ca ta l ogue  (*CAT ) . Th i s  w i l l  res u l t i n  

a d i sc fa u l t  me s sage  a ppea r i n g  on the  s c ree n ,  s i nce  t he c l ean i ng d i s c  

i s  n o t  formatted .  

Re p e a t  t h e  * CA T re q u e s t  2 o r  3 t i m e s  t o  e n s u re t h a t t h e  h e a d s  a re 

t horou g h l y  c l e a n e d .  

Precautionary Reminders 

T h e  p re l i m i n a ry i n s t r u c t i o n s  w h i c h p re c e d e  t h e  t e s t s  s u g g e s te d  a re 

s i m p l e  a n d  a re c a r r i e d  o u t  r e pe a t e d l y  a s  t he po s s i b l e  fa u l t s a re 

wo r ke d  t h ro u g h .  W e  c o u l d  h a ve i s s u e d  g e n e ra l i n s t r u c t i o n s  a t  t h e  

beg i n n i ng  t o  a vo i d  repet i t i on a n d  run  the  r i s k  o f  a u s e r  d i pp i n g  i nto  

the  m a n u a l fo r a q u i c k  g u i d e ,  t h e re by m i s s i n g t h e  p re ca u t i o n a ry 

remi nders . 

A l te rn a t i ve l y ,  we cou l d  h a ve re peated the  deta i l ed p roce d u re s  on  e ve ry 

occa s i on ,  bo ri n g  a nd i rr i tat i n g the  more expe r i e n ced  techn i c i a n s .  

I t  seemed bes t to prov i de someth i ng between t h e s e  extre me s .  Rem i nder  

boxes s u c h  a s  t he fo l l ow i ng  a re scattered t h roughout  t he ma n u a l  a nd  we 

ha ve occa s i on a l l y i nc l uded the rem i nders  w i th i n  the text.  

REMINDER 

• Keep the cover o n  between tests to avoid 

accidental damage to the board. 

• Switch off mains power when removing or 

replacing IC's. Take care not to d amage 

these devices. 

• Follow the instructions given for straight

ening damaged IC pins and for storing these 

devices when not in use. 
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SAFETY 

Mains Powe r Su pply 

It  ha s now  become standard p ra c t i c e  for manufa c t u re rs of  e l ectr i ca l 

equ i pment to pro vide the  u s e r  w i t h  a 3 core powe r l ead for connection 

to  t h e  m a i n s s u p p l y. I t  i s  n o t  u s u a l , h o w e ve r ,  f o r t h e m  to p ro v i de 

t he s ta nda rd 13 a m p  p l ug  to c o m p l e te the  connect i on .  I t  i s  l eft to you 

to ma ke s u c h  p rov i s i on ,  to e n s u re that  the  p l ug i s  correct l y  f i t ted 

a nd t hat  t he recommended fuse  rat i ng i s  adhered to.  

I f  yo u a re n o t  fa m i l i a r  w i t h  t h e  way a p o w e r l e ad i s  c o n n e c t ed t o  a 

s t a nda rd 13 a m p  p l u g , t h e n  t he fo l l o w i n g  exp l a n a t i o n ,  re a d  i n  c o n 

junct i on w i t h  F i g u re 1 . 1 w i l l  e na b l e you t o  do so .  

W ARNING 

YOUR COMPUTER MUST BE EARTHED 

The  c o l o u r s  u s ed t o  i de n t i fy t h e  w i re s i n  t h e  m a n u fa c t u re o f  y o u r  

m a i n s l e ad m ay n o t  n e c e s s a r i l y  c o r re s p o nd w i t h  t h e  c o l o u r  m a r kin g s  

used to iden t i fy t he term i na l s  o f  you r  p l u g ,  s o  note t h e  fo l l ow i ng .  

• The  G REEN  & YE LLOW i n s u l a ted w i re must  be  connected to  

the  p l u g  te rm i n a l  i de nt i f i ed by the  l etter E (ea rth) , or  

a l te rna t i ve l y  by the  earth  symbo l o r  otherw i se  i nd i cated 

GREEN . 

• T h e  BLU E  i n s u l a ted w i re m u s t  b e  c o n n e c ted t o  t h e  p l ug 

t e rm i n a l  i nde n t i f i ed by t h e  l e t t e r N (n e u t ra l ) ,  o r  

othe rwi se  i nd i ca ted BLAC K .  

• The  BROWN i n s u l a ted w i re m u s t  be connec ted to  the  p l ug  

term i n a l  i dent i fi ed by t he l ette r L ( l i ve) , o r  otherw i se  

i nd i c a ted RED. 

• Fi t a 3 amp fuse to BS 1362 . 
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I f  the  socket  o u t l ets  a va i l a b l e to you a re un s u i tab l e fo r use  w i t h  the  

s ta n d a rd p l u g ,  t h e n  i t  m ay be  p o s s i b l e  to  u s e  an  a d a p t e r . Fa i l i n g 

t ha t ,  u s e  a p l u g  o f  s u i t a b l e typ e a n d  w i re a s  a bo ve .  I f  a f u s e  b l o w s  

i n  t he c o u r s e  o f  u s i n g  yo u r  B BC M i c ro ,  f i n d  t h e c a u s e a n d  c l e a r  t h e  

fa u l t  befo re rep l a c i ng  the  fuse .  

FIG. 1.1 MAINS PLUG CONNECTIONS 

Sa fety in Schools 

Techn i c i ans i n  schoo l s s h ou l d read  and  become fa m i l i a r  w i t h  the  sa fety 

i nfo rma t i on c i rc u l a ted by t he i r e s t a b l i s hment  i n  con s i dera t i on of: 

• Wo rk i ng  a l one  
• Safe wo r k i ng  a rrangeme n t s  

• L i ve wo r k i ng  
• Competent  pe rson s 

The recommenda t i on s  g i ven a re w r i tten w i t h you r  s a fe ty i n  m i nd.  You 

s hou l d  t he re fo re at  a l l t i me s  comp l y  wi th  s uch  recommenda t i on s . 
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DISASSEMBLY 

REMOVING THE COVER 

D i s c o n n e c t  t h e  c o m p u t e r  f r o m t h e  m a i n s s u p p l y  b e fo re re mo v i n g  t h e  

co ve r .  

T h e  c o ve r  i s  s e c u re d  t o  t h e  c a s e  b y  c ro s s s l o t t e d  f i x i n g s c re w s  a t  4 

p o i nt s  a s  s h o w n  i n  F i g u re 2 . 1 .  T w o  s c re w s  f i x t h e  c o ve r  t o  t he ba c k  

pane l a n d  the  other  two have been i n se rted from unde rneath. 

Re m o ve t h e  s c re w s  a t  t h e  re a r ,  t h e n  ra i s e t h e  c a s e  t o  u n fa s te n  t h e  

bottom f i x i ngs .  P l a ce the  4 s c rews  i n  a conta i ne r  fo r s a fe kee p i ng .  

Ca re fu l l y  l i ft t he cover c l ea r  o f  the  case  a n d  set  a s i de.  

Re m o va l o f  t h e  c o v e r  g i v e s  a c c e s s  to a l a rg e  a re a  of t h e  m a i n  p c b .  

T o  g a i n  f u l l  a c c e s s  t o  t h e  m a i n  p c b ,  i t  w i l l  b e  n e c e s s a ry t o  r e m o ve 

the  keyboard. 

FIG. 2.1 RE MOVING THE COVER 
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REMOVING TH E K EYB OARD 

The keyboard i s  fas te n ed t o  the ca s e  by t w o  s e t s  o f  n u t s , bo l t s ,  

shakepro o f  washers  a nd p l a i n washer s  po s i t i o n ed e i the r s i de o f  the 

keyboard (s o me earl i er mode l s are f i xed at 3 po i nts ) . 

W i th the po wer cab l e  d i s c o n n e c ted ,  s l acke n  the n u t s and re mo ve  the 

f ix i ngs , see F i g ure 2. 2 for l ocat i ons .  Carefu l l y detach the keyboard 

cab l e  a nd s peaker cab l e  fro m  c o n n e c tors  P L 13 a nd P L 1 5  o n  the p c b  

respect i ve l y. Remove the KEY BOA RD. 

I f  a keyboard fa u l t  i s  s u s pe c t ed ,  i t  wo u l d be very u se f u l to  ha ve  

a c ce s s  t o  a n o ther B B C  M i cro for the  p urpo s e  of  maki n g  a key board 

excha n g e .  Th i s  i s  a q u i ck way o f  te l l i n g i f  yo ur s u sp i c i o n s  a r e  

correct  or not.  

I 

l 

FIG. 2.2. REMOVING THE K EYBOA RD 
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REMOVING THE PO WE R  UNIT 

Befo re yo u beg i n  to s u s pect  that  a fa u l t has  deve l o ped  w i t h t he po we r 

un i t ,  remo ve the  fuse  from the  ma i n s p l u g  and  c hec k i t  fo r cont i n u i ty. 

F i t a n e w  3A f u s e  a s  n e c e s s a ry.  Sho u l d yo u f i n d  t h e  f u s e  i n  g o o d  

c o n d i t i o n ,  t h e n  p r o c e e d  w i t h t h e  re m o va l o f  t h e  p o w e r u n i t  fo r 

i n ves t i ga t i on by you r  dea l er. 

W i t h  t h e  m a i n s s u p p l y  d i s c o n n e c t e d , re m o ve t h e  vo l t a g e  c a b l e s  f ro m  

t e r m i  n a  1 s V e e  1 ,  V c c 2  a n d  V c c 3  o n  t h e  rna i n  p c b .  Re m o ve t he p u r p 1 e 

c a b l e f ro m t e r m i n a l  V R R .  U n fa s te n  t h e  t h re e  f i x i n g s c re w s  f ro m  t h e  

u n d e r s i d e o f  t h e  c a s e . C a re f u l l y  re m o ve t h e  p o w e r u n i t . D o  n o t  

a ttempt t o  serv i ce  the  un i t  you rs e l f. 

Power supply 

'\ 
'\ 

FIG. 2. 3 

Voltage terminals 

I 

I I 

J I 
_) 

1/1 
ljj \ 

I! 1 \ 
1/t 

I I I 

I 1 I 
I/ I 

I I I 
I I 

I 
t 

REMOVING THE POWER UNIT 
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REMOVING AN INTEGRATED CIRCUIT 

I c • s m ay b e  re m o ve d  f r o m t h e i r  s o c k e t s  by u s i n g  a n  e x t ra c t i o n t o o l 

s pec i a l l y  des i gned  for the  p urpose .  These  too l s a re ,  howeve r ,  fa i r l y  

expe n s i ve fo r occa s i on a l  u s e. I f  c a re i s  ta ken ,  a s ma l l s c re wdr i ve r 

o r  th i n  no se  p l i e rs can  be u sed  a s  a s u i ta b l e a l terna t i ve a n d  we s h a l l 

proceed w i th the  a s s u mpt i on that  t h i s w i l l  be the  method  e mpl oyed .  

W i th t h e  c o m p u t e r  p l u g  re m o v e d  f r o m t h e  m a i n s ,  p l a c e  t h e  b l a d e  of  a 

s m a l l s c re w d r i v e r o r  t h i n  n o s e  p l i e r s  b e t w e e n  t h e  I C  a n d  i t s 

soc ket .  Carefu l l y  ra i se the  I C  from i ts s ea t i n g  by gent l y l e ve r i n g  

one  end  and  then  the  other. Ra i se even l y  to preve n t  p i n d a ma ge .  L i ft 

t he I C c l e a r  a n d  store i t  i n  a s a fe p l ace .  

W h e n  yo u c o m e  to re p l a c e  an  I C ,  f i r s t  of a l l e n s u re t h a t  i t  i s  t h e  

c o r re c t  type  fo r t h e  s o c ke t  yo u i n t e n d  t o  p u t  i t  i n  a n d  s e c o n d , t h a t  

p i n 1 i s  p r o p e r l y  l o c a te d .  D o  n o t  u s e  e x c e s s i ve fo r c e  o r  yo u w i l l  

mo re t han  l i ke l y  c a u s e  catas troph i c  damage  to the  p i n s .  

The Identi fication o f  Pin 1 

I n  t h e  B BC M i c ro c o m p u t e r  t h e  i n te g ra te d  c i rc u i t s  o n  t h e  p r i n t e d  

c i rc u i t  b o a rd  a re a l l o r i e n t e d  w i t h p i n 1 t o w a rd t h e re a r  o f  t h e  

c a s e  a s  i l l u s t r a t e d  i n  F i g u re 2 . 4 .  T h e  t o p  s u r f a c e  o f  t h e  I C  i s  

s l otted at  one  end , a n d  p i n 1 i s  a l ways the  fi rst  p i n to the  l eft of  

th i s  s l ot .  P i n 1 may a l s o  be i de n t i f i ed  by a dot  p l aced i n  c l o s e  

p ro x i mity t o  i t . I n  t h e  m a n u fa c t u re o f  t h e  I C ,  e i t h e r  t he s l o t o r  

the  dot  are u s e d  for i de n t i fyi ng  p i n  1 .  

Identification dot 

FIG. 2.4 IDENTIFYING PIN 1 ON AN IC PACKAGE 
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FAULT DIAGNOSIS 
G EN E RAL 

I t  i s  o b v i o u s l y  n o t  po s s i b l e  t o  p r e d i c t w ha t  fa u l t s a r e  l i ke l y  t o  

o c c u r  w i t h  a pa rt i c u l ar m i c r o c o m p u t e r  s ys t e m .  W ha t  we  ca n d o, 

howeve r ,  i s  to separate the  pe r i pheral s from  the  mai n  system  and treat 

eac h  i n  i so l at i on fo r the  pu rpo s e  of  fau l t  d iagno s i s .  

• MAIN SYSTEM fAU LTS - are fau l t s  wh i c h pre ve n t  the  

computer  from be i ng u sed .  Fo r e xampl e, t he s c reen 

d i s p l ays t he BOOT- U P  me s sage ( see  unde r ) as normal 

but the keyboard fai l s  to respond .  

BBC Compu ter  32K  

Acorn  DFS 

BAS I C  

• PERI PHERA L  FAU L T S - a re fau l t s  w h i c h a l l o w t he 

c o m p u t e r  t o  o p e ra t e  a s  a p r o c e s s i n g u n i t  b u t 

a f f e c t  t h e  o p e ra t i o n o f  a p e r i p h e ra l . F o r 

e xa m p l e,  o n  s w i t c h i n g  o n , t h e  B O O T- U P m e s sa g e  

appears  on t h e  s c reen  a n d  the  keyboard re s po n s e  i s  

no rmal . The d i sc-d ri ve ,  howeve r ,  doe sn ' t o pe rate.  

Lo ca t i n g t h e  ca u s e  of s o m e  fa u l t s can b e  d i f f i c u l t ,  e s pe c i a l l y  w h e n  

t hey affect d i ffe ren t  parts  o f  the sys tem.  Ce rtai n fau l ts  are eas i e r 

to  d e t e c t, b u t  t h e  m o s t  i r r i ta t i n g fa u l t  i s  one  w h i c h l ead s o n e  t o  

p re s u m e  t ha t  t h e  s y s t e m  i s  d ea d .  W i t h  t h e  B BC M i c ro t h e re a re a 

n u m be r  o f  "l i fe" s i g n a l s yo u m u s t  l o o k  fo r b e fo re  d e c i d i n g o n  a 

cours e  of act i on: 

• are any of the  LED ' s l i t on the  keyboard? 

• i s  t h e re any sound  ( beep ) com i n g fro m t he s peake r? 

• i s  t h e re anyt h i ng  on the  s c reen? 

Th e s e  s i g n s  w h i c h s h o u l d g i v e yo u a po i nt e r  t o  t h e  l i k e l y  ca u s e  o f  a 

fau l t. I n  the  fo l l o w i ng pages  we have doc u mented part i c u l ar symptoms 

wh i c h we ha ve encounte red .  W i t h t hese  sympto ms,  we can g u i de you to 

t he l ike l y  c a u s e s  of t he fau l t  and s u gge s t  a ppropri ate remed i e s .  
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PAGE N� FOR CAUSE  O F  FAU LT & REMEDY  

SYMP TOMS 13 15 16 17 18 23 24 26 29 

No boot-up me ssage  • 

Boot - u p  me ssage  no rma l • • 

Va ri at i on wi t h  boot- up  mes s a ge • 

Boot - up me s s age co rrupted • 

B l a n k  s c reen  • • • • 

No sound  from s pe a ke r  • • • • 

Wea k  sound  from s pea ke r  • 

Con t i nuous  tone from s pea ker • • • 

No re s ponse  from keyboa rd • • • • 

Keyboa rd funct i on s  corre ct l y  • 

Keyed i n put  corrupted • 

No LED1s l i t on keyboa rd • 

A 1 1  LED1 s l i t on  keyboard • 

Caps  Loc k LED  i s  l i t • • • • • 

LED 1 s re spond e rra ct i ca l l y  o n  b rea k • 

Ra ndom co l ou red ba c kg round  o r  text.  • 

SYMPTOMS/CAUSE  & REMEDY MATRI X  
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MAIN SYST EM FAU L T S  

SYMPTO MS 

• No sound from s peaker 

• No boot -u p message 

• No LED lit on keyboard 

These  sym pto ms  s u ggest  that  t here i s  no power a va i l a b l e to dr i ve t he 

system . Chec k the  fuse and  connect i on s  in the  ma i n s p l ug .  

I f  yo u c a n • t f i n d  a nyt h i n g w ro n g  w i t h t h e  po we r l e a d ,  t h e n  l e a ve t h e  

p l u g  d i s c o n n e c te d  a n d  re m o ve t h e  c o v e r  fro m t h e  m i c ro t o  d e t e r m i n e 

whether  o r  not  t he 5 vo l ts s u pp l y from the  power un i t  i s  reac h i n g  t he 

va r i o u s  Vee d i str i but i on po i nts  a s  i dent i fi ed  i n  F i g ure 3. 1 .  

FIG. 3. 1 VO LTAGE T E RMINA L S  
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S w i t c h  o n  a n d  c h e c k  t h a t  t h e r e i s  5 v o l t s a t  e a c h  o f  t h e t h re e  V e e  

t e r m i n a l  p o i n t s  ( V c c 1 ,  V c c 2  a n d  V c c 3 ) a n d  a l s o t h a t t he fo l l o w i n g  

vo l tages  a re ava i l a b l e a t  I C3 2 ,  I C36 and  I C77 .  

I C32 I I C 36 I lC77 

P i n 7 I ov I 
8 ov I I ov 

14  I 5V  I 5V  

16  5V I I 

NOTE: On Issue 7 o f  the board the Vee lines are connected together, 

as are the O V  (GN D ) lines, although you will not readily detect this. 

This means that all Vee and GN D leads on the Issue 7 board woul d 

have to be loose or disconnected to show the sym ptoms. On boards 

be fore Issue 7 a loose Vccl connection would cause these sym ptoms 

I f  5 vo l ts i s  not found  at a ny of these  Vee  po i n ts  t hen  remove a l l t he 

powe r  d i stri b u t i on l eads  fro m  the  boa rd and  c he c k  the  vo l tage read i ng s  

aga i n between e a c h  V e e  p u s h - on connector  a n d  i ts re spect i ve ground .  

If  you obta i n  a read i ng w i t h  the  Vee  l ea d s  d i s connected t hen  t i g hten 

t he p u s h -on connector on each l ead .  Carefu l l y  p u s h  t he l eads  bac k onto 

t h e  s p a d e  t e r m i n a l s e n s u r i n g  t h a t  t h ey a re  a l l p u s h e d  f u l l y  h o m e .  

Sw i tch  o n  t he sys tem and  chec k t h e  vo l tage l e ve l s aga i n  a t  the  I C  p i n s  

tabu l a ted above.  I f  the vo l tage read i ng s  do n o t  corre s pond  w i t h  those  

t a b u l a t e d ,  t h e n  i t  i s  l i k e l y  t h a t  an  o p e n  or  s h o r t c i r c u i t  h a s 

d e ve l o p e d  w i t h  yo u r  bo a rd .  Re t u r n t h e  c o m p u t e r  t o  yo u r  d e a l e r  fo r 

repa i r .  

S h o u l d  yo u n o t  g e t  a read i n g a t  a l l b e t w e e n  a V e e  c o n n e c t o r  a n d  i t s  

r e s pe c t i ve  g r o u n d, t h e n  re m o ve t h e  p o w e r u n i t  a n d  r e t u r n i t  to  yo u r  

deale r .  
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SYMPTOMS 

• Blank Screen 

• No sound from s peaker 

• All LED's lit on keyboard 

Re move t he cove r ,  s w i tch  on a n d  chec k that  Vcc2  i s  s uppl yi n g  5 vol t s  

to the  boa rd by ve ri fyi ng  that  I C 3 2  i s  rece i v i ng 5 vo l ts on p i n 16  and  

t hat  0 vo l ts  i s  o bserved on p i n  8. 

I f  yo u c a n't d e t e c t  5 vo l t s o n  p i n 1 6  t h e n  s w i t c h  o ff a n d  re m o v e  t h e  

V c c 2  l e a d  f r o m t h e  b o a rd .  S w i t c h  t h e  po w e r  o n  a n d  c h e c k  t h e  V c c 2  

p u s h - o n  c o n n e c t o r  fo r 5 vo l t s b y  m a k i n g  a c o n n e c t i o n fro m i t  t o  i t s  

re s pect i ve ground  p i n .  

If  Vcc2  doe s not  res pond  i n  t h i s way,  then  the  po we r un i t  i s  p roba b l y  

fa u l ty. Ta ke i t  t o  your  d e  a 1 e r  fo r repa i r. 

I f  5 vol t s  i s  d e te c te d  w h e n  t h e  V c c 2  l e a d  i s  f re e , h o we v e r ,  t h e n  

sq ueez e t he fema l e  connector  t o  t i g hten i ts contact  w i th t he board.  

W i t h  Vcc2 connector  i n  p l a ce  ma ke a fu rther  check  at IC3 2  for 5 vo lts  

o n  p i n 1 6 .  Fa i l u re t o  d e t e c t  5 v o l t s  i s  i n d i c a t i ve o f  a n  o p e n  o r  

s h o rt c i r c u i t o n  yo u r  b o a r d .  Ta k e  t h e  c o m p u t e r  b a c k  t o  yo u r  d e a l e r  

fo r fu rther  i n ves t i gat i on .  
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SYMPTOMS 

• Blank Screen 

• No sound from s peaker 

• Ca ps Lock LED is lit 

Thes e  sympto m s  are s i m i l a r to those  descr i bed fo r the  pre v i o u s  case .  

The  i n vest i gat i ve procedure i s  the refore s i m i l a r ,  b ut  t he d i ffe rence  

obse rved i s  t hat  LED act i v i ty moves  the  foc us  a way from I C 3 2  to I C 36. 

Work  t h rough  t he procedure as before but t h i s t i me concen tra te on Vcc3  

wh i c h i s  the  source for 5 vo l ts on p i n 1 4  of  I C 36. 

REMINDER 
• Keep the cover on b etween tests to avoid 

accidental damage to the board. 

• Switch off mains power when removing or 

replacing IC's. Take care not to damage 

these devices. 

• Follow the instructions given for straight

ening damaged IC pins and for storing these 

devices when not in use. 
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SYMPTOMS 

• Weak sound from s peaker 

• Boot -u p message normal 

• Ca ps Lock LED is lit 

• Keyboard functions correctly 

S t a rt  o ff by p re s s i n g  C T R L  G fo l l o we d  by C T R L  B R E A K a n d  f i n i s h by 

p re s s i n g  t h e  C O P Y  key.  E a c h  o p e ra t i o n s h o u l d  c a u s e t he s pe a k e r  t o  

e m i t the  u s ua l b l eep .  

If  you can ' t  get  any sound from the  s pea ke r ,  s w i t c h  off and  re move the 

co ve� S w i tch  on and  chec k fo r -5 vo l ts between the  connector VRR a n d  

t h e  ground  l ead  of  Vcc l .  Sq ueeze  to t i g hten t h e  fe ma l e  connec tors  a s  

nece s s a ry .  

T h e  p re s e n c e  o f  a vo l t a ge i n d i c a te s  t h a t  t h e  fa u l t l i e s w i t h i n  t h e  

s pea ker c i rc u i t ,  othe rw i se i t  i s  more than  l i ke l y  t hat  t he powe r un i t  

i s  d e fe c t i ve. 
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SYMPTOMS 

• Blank Screen 
• Continuous tone from speaker 
• Caps Lock LED is lit 
• No response from keyboard 

These symptoms could be caused by any one of a collection of IC's as 

follows: 

ICl; IC2; IC3; IC4; IC7 

IC51; IC52 

IC69 

IC73; IC78 

IC81; IC86; IC88 

IClOO; IC101 

Before we examine these IC's, however, it would be advisable in the 

first instance to check the connectors Plll and PL12 (lMHz bus and 

TUBE respectively) for bent pins or short circuits. Remedy any 

defects found, then check to see if the fault symptoms have cleared. 

If the connectors are not at fault, then make sure that all the IC's 

arranged above are properly seated in their sockets. Keep checking 

the symptoms to see if the faults clear as you proceed. 

If the faults persist, examine the following groups of IC's in turn: 

• sideways ROM's 

• peripheral IC's 

• main system IC's 
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SIDEWAYS ROM's (IC88; IClOO; IC101) 

Remove each IC from its socket in turn. After each withdrawal, switch 

the system on again to see if the symptoms clear. Straighten any bent 

pins or change the ROM as necessary. IMPORTANT: Do not disturb IC51 

or IC52 until advised to do so. 

If the faults persist after having changed all the ROWs, then keep 

them out of the system and proceed with the examination of the 

peripheral IC's. 
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PERIPHERAL Ic•s ( IC4; IC7; IC69; IC73; IC78; IC81; IC86 ) 

Remove each IC in turn and check each time to see if the symptoms 

clear. Keep a close watch for bent or missing pins as you proceed. 

I n the a b sen c e of any a p p a r e n t d a mage , c hang e e a c h I C i n turn for a 

known good one. If you still can't clear the faults after having made 

these replacements, then remove the IC's from the board and 

investigate the main system IC's. 

/�---------------------------------------------------------. 
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FIG. 3.3 BOARD POSITIONS OF IC4; IC7; IC69; IC73; IC78; IC81; IC86 
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MAIN SYSTEM IC's ( ICl; IC2; IC3; IC51; IC52 ) 

Remove these IC's from the board in the order prescribed above. Carry 

out the visual inspection as before, but this time, replace the IC's 

before continuing to the next page to learn the particular effects 

these IC's have on system performance. IMPORTANT Following 

inspection, Main system IC'S must be re-inserted in their sockets. 

IC52: If IC52 is faulty, the boot-up message will still appear on 

the screen but a question mark will be displayed against the 

language. Check the IC pins once more, and if necessary 

change the IC for a known good one. 

IC2: If IC2 is faulty, no boot-up message will appear on the 

screen. Look for signs of a top and bottom border with 

intervening white screen. Alternatively, the whole screen 

may turn white depending upon the fault with IC2. 

Pressing CTRL Gat this point should cause the speaker to 

emit its usual bleep. 

IC3: If IC3 is faulty, the normal boot-up message will appear on 

the screen but a constant tone should be heard from the 

speaker. The keyboard, however, will not respond. 

ICl and 

IC51: 

If the system has not recovered at this stage, remove ICl 

and IC51 and check for pin damage. If on replacing these 

IC's you find that the symptoms still persist, then change 

each ROM in turn for a known good one. 
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SYMPTOMS 

• Blank Screen 

• No sound from speaker 

• No Response from key board 

• Caps lock LED is lit 

Check that IC6 is seated correctly in its socket and that the heat 

sink is firmly in place. Check for pin damage and as a last resort 

change the IC for a known good one. 
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SYMPTOMS 

• Boot-up Message normal 

• Continuous tone from speaker 

• Caps lock LED is lit 

• LED's respond erratically on break 

• No response from key board 

Chec k the terminations at eac h end of the c able that c onnec ts the 

speaker to the main board {PL13) , see Figure 3. 5 .  Make sure that the 

c onnectors are seated c orrec tly and that they are not displaced from 

true alignment, {left or right of c entre) . 

If the c able c onnec tions are not responsible for the symptoms, then 

remove the cable and check for c ontinuity. 

If the cable is satisfactory, chec k to see if IC3 is seated c orrec tly 

in its soc ket and that no pin damage has oc c urred. If the problems 

persist, c hange IC3 for a known good one. IC69 c an be used as a 

suitable replac ement provided that you have no immediate use of a 

printer {PL9) or some other peripheral attached to the user port 

(PLIO) . 

Change the keyboard if the investigations above have failed to 

identify the fault. If a keyboard exc hange doesn't help, then take 

the c omputer to your dealer. 
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SYMPTOMS 

• Random coloured background or text 

• Boot-up message corrupted 

• Keyed input corrupted 

The ICs that influence screen display, background and text colours 

are: IC2, IC5 and IC6. A fault with an RGB connector can also result 

in similar symptoms. 
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FIG. 3.6 BOARD POSITION OF IC2; IC5; IC6 
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In particular cases where background colours or text are corrupted, or 

there is no display at all, the first candidate for inspection should 

be the RGB cable. Check the cable for continuity and short circuits 

between pins, see Figure 3. 7 

If you have problems with the screen display when using a UHF or MONO 

cable, then these should also be checked. 

+5v 
Ov red 

sync 

blue 

6 

1 

2 

3 

FIG. 3.7 RGB CONNECTOR - AS VIEWED FROM REAR OF B BC CASE 
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If your cables are in good order, switch off and ensure that IC2, IC5 

and IC6 are correctly seated in their sockets. The IC6 heat sink, if 

fitted, must be securely in place. Switch on and check the symptoms. 

If the symptoms show a reduced screen height with a white background, 

or a corrupted boot-up message, or multiple characters appearing on 

the screen in response to keyboard input, then look to IC2 as the 

cause . 

If changing IC2 for a known good one doesn•t cure the problem, then 

the board itself is probably at fault. 

With other screen effects, the problem will usually lie with IC5 or 

IC6. 

If the system boots up with a white screen and a flashing cursor, 

selecting Mode 1 should return the screen to normal. When the screen 

is white, obviously no characters will appear in response to keyboard 

entries. By changing the mode, the keyboard input should appear. If 

these symptoms are experienced with IC5 removed, this indicates that 

IC5 is at ofault. Visually inspect IC5 and change for a known good one 

as necessary. If the problem persists, then it is likely that the 

printed circuit board is at fault. 

If the symptoms are different from those associated with IC5 above, 

switch.off and examine IC6 for damage. Replace with a known good one 

as necessary and if the symptoms persist, take the computer to your 

dealer. 
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SYMPTOMS 

• Variation with boot-up message 

• No response from key board 

• Continuous tone from speaker 

These symptoms can be caused by a damaged chip select pin on the 

following IC•s: IC3, IC4, IC69, and IC78. 
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Damage to this pin can initiate an interrupt before the system has 

completed its boot-up routine. It is also reasonable to assume that 

an IC in this group which is not correctly seated could be responsible 

for these symptoms being present. 

A short circuit across the lMHz bus (Plll) or the Acorn tube (PL12) 

may also result in similar symptoms being generated. Switch off and 

check pins 6 and 8 of the lMHz bus connector Plll, and pin 6 of the 

Acorn tube connector PL12 for short circuits. Figure 3 . 9 identifies 

where these pins are within the connectors. 

Pin 17 
Polarising slot Pin 3 

• • • • • • • • • • •  

Connector Plll: lMhz Bus 

® 8 ®®®®® • • 

Connector PL12: Acorn Tube 

FIG 3.9 PIN LAYOUT OF CONNECTORS Plll AND PL12 

( Frontal View - Case Raised ) 
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Sw i tc h  off and re move the  cove r. Ens u re t h a t  I C 3 ,  I C 4 ,  I C 69 and I C78 

a re prope r l y sea ted in t hei r s o c ke t s .  

I f  t h e  s y mpt o m s  pe r s i s t ,  s w i t c h  o f f ,  re m o v e  t h e  I C ' s a nd c h e c k  fo r 

da mage to  t he pins .  

I t  i s  kno wn t h a t  s i m i la r  symptoms  can appear  i f  the  read on l y  memori es  

in  s o c ke t s  51, 52  a nd t h e  s i de w ay s  RO M s  a re no t p rope rly s e a t ed .  

Re m o ve t h e  s i deways  RO M s  i nd i v i d u a l l y a nd c h e c k  fo r bent  or  b r o ken  

pi ns : s i m i l a rly c hec k t h e  RO Ms  i n  soc kets  51 and 5 2. If  t he symptoms  

s t i l l  pe rs i s t  t h e re i s  probabl y  s o m e t h i ng wrong i n  t ha t regi on of t he  

c i rc u i t bo a rd. 

REMINDER 
• Keep the cover on between test s  to avoid 

accidental damage to the board. 

• Switch off mains power when removing or 

replacing IC's. Take care not to d amage 

these devices. 

• Follow the instructions given for straight

ening damaged IC pins and for storing these 

devices when not in use. 
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PERIPHERA L FAU LTS 

Testing for output to the PRINTER PORT 

D i sconnec t  t h e  pri nte r  from the  c onnec to r  P L9 to  dete r m i ne whether  o r  

not t he externa l V IA ( I C6 9 )  i s  s end i ng da ta  o ut  to  t h e  pri nter  po rt. 

T h e  fo l l o w i ng p rog r a m  w h en r un s h o u l d  e x e r c i s e t h e  p r i nt e r  p o r t  

repeatedl y so  t ha t  you c an detect  t h e  presence o f  t h e  t wo l ogi c  l e ve l s 

on  e a c h  da t a  p i n. 

50 REM THIS  P ROGRAM TESTS 

60 REM THE P R I NTER PORT 

70  ?&FE63=&FF 

80 X=&55  

90  Y=&AA 

100 ?&FE6 1=X : FO R  N = 1 TO 10000 : NEXT 

1 10 ?&FE6 1=Y : FOR  N = 1 TO 10000 : NEXT 

1 20 GOTO 100 

Fi gu re 3. 10 re presents an unders i de front vi e w  o f  the twenty - s i x  p i n  

p r i nt e r  p o r t .  P i n  1 i s  l o c a t ed a t  t h e  r i g h t  h a nd s i de o f  t h e t o p  ro w 

ne a re s t  t h e  po l a r i z i ng s l o t .  T h e  p i n s i n  t h e  t o p  r o w a re n u mbe red : 

1 ,  3 ,  5 , 7 e t c a s  v i e wed fro m r i g h t  t o  l e ft .  

5 3 1 
• • • • • • • • • • • • •  

• • • • • • • • • • • • • 
4 2 

FIG. 3.10 PIN LAYOUT OF PRINTER PORT 

( a s  v i ewed from front of computer  ) 
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The data p i ns i n  t he pri nte r port a re a s s i gned a s  fo l l ows : 

DATA P I N  P I N  NUMBE R 

DO 3 

D 1  5 

D 2  7 

D3 9 

D4 1 1  

D 5  1 3  

D 6  1 5  

D7 17 

Connect  t he negat i ve l ead of  a m u l t i meter to pi n 2 of  t he pri nte r po rt 

and the othe r l ead to  the da ta pi ns in turn. W h a t  yo u s hou l d  obse rve 

i s  t h a t  t he s i gna l l e v e l on  e a c h  da t a  p i n w i l l  c yc l e  b e t w e en l og i c  0 

and l og i c  1 ( a p p ro x i m a te l y  4 . 5 v o l t s on a ve rage ) e v e ry 5 s e c on d s o r  

so . 

S h o u l d  any o f  t h e  da t a  p i n s  fa i l  t o  reg i s t e r  t h e  re s u l t s  e x pe c te d ,  

t hen I C69  s hou l d  b e  exa m i ned for damage and rep l a ced i f  neces s a ry. If 

a component re p l ace ment fa i l s  to re medy any prob l e m s  you may ha ve w i t h  

t he pri nte r port , t hen ta ke the  computer  t o  you r  dea l e r  for repa i r. 
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Testing for output to the USER PORT 

D i sconnect  a ny peri phera l  from the  connector  P L IO to determ i ne whether  

o r  not the  exte rn a l  V IA ( I C69 ) i s  send i ng data o u t  to the  u s e r  po rt. 

Th e fo l l o w i n g p ro g ra m  w h e n  r u n  s h o u l d e x e rc i s e  t h e  u s e r  p o r t  

re peated l y  so  t hat  y o u  c a n  detect  the  presence of  the  t wo l og i c  l e ve l s 

o n  e ac h  d a t a  p i n .  

5 0  REM THIS  P ROGRAM  TESTS 

60 RE M THE USE R PORT 

70  ?&FE62=&FF  

80 X=&55  

90 Y=&AA 

100 ?&FE60=X : FO R  N = 1 TO IOOOO : NE XT 

1 10 ?&FE60=Y : FO R  N = 1 TO IOOOO : NE XT 

120 GOTO 100 

Fi g u re 3. 1 1  re presents  an  unders i de front  v i e w  of the  twenty p i n u s e r  

p o rt .  P i n 1 i s  l oc a t e d  at  t h e  r i g h t h a n d  s i d e of  t h e  t o p  ro w n e a re s t  

t h e  p o l a r i z i n g s l o t .  T h e  p i n s  i n  t h e  t o p  ro w a re n u m be re d : 1 ,  3 ,  5 ,  

7 e tc a s  v i e wed  from r i g h t  to  l eft. 

-
5 3  1 

• • • • • • • • • •  

• • • • • • • • • • 
4 2 

FIG. 3.11 PIN LAYOUT OF USER PORT 

(a s  v i ewed from front of  comp ute r ) 
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The da ta  pi ns i n  t h e  u s e r  po rt a re a s s i gned a s  fo l l o w s: 

DATA P I N  P I N  NUMBER 

DO 6 

D1 8 

D2 10 

D3 12 

04 14 

05 16 

D6 18 

D7  20 

C o nne c t  t h e n ega t i ve l e a d  o f  a m u l t i m e t e r  t o  p i n 5 o f  t h e u s e r  port  

and t he o t he r l e ad to  t he da ta  pins  i n  t u rn. What  yo u s h o u l d  observe 

i s  t h a t t h e  s i gn a l l e ve l  on e a c h  d a t a  p i n w i ll c yc l e  be t ween l ogic 0 

a nd l og i c 1 ( app r o x i m a t e l y 4 . 5 vo l t s on a ve rage ) e ve ry 5 s e c ond s o r  

s o .  C h e ck a l l p i n s  6 , 8 ,  10, 12, 14 ,  16 , 18 a nd 2 0  i n  t h e  s a m e  w a y. 

I f  t he read i ngs a re corre c t  i n  a l l c a s e s  t hen  t he sys tem  i s  t ransmit

t i ng the  da ta bi t s  c o rre ct l y. 

S h o u l d  a ny o f  t h e  da t a  p i n s  fa i l  t o  reg i s te r  t h e re s u l t s  e xpe cted, 

t hen I C69 s h o u l d  be exa m i n ed for da mage a nd rep l a c ed i f  n e ce s s a ry. I f  

a c h ip rep l a cement fa i l s  t o  re medy t he probl em , t hen take the  computer 

to yo u r  dea 1 e r  fo r repa i r. 

Tes t i ng for I np u t  to the  Ana l ogue i n  Port 

The ana l ogue in tes t w i l l  be d i ffe rent  to  t ho s e  pre vi o u s l y  pre s cribed 

fo r t h e  p r i n t e r  a nd u s e r  po r t s .  T h e  a n a l ogue  i n  tes t i s  d e s i gned to 

r e a d  a vo l tage  f r o m  a s e l ec t ed  c h a n n e l  a nd to d i sp l a y  i t s c on verted 

va l ue (dec i ma l ) on t he s c reen. 

W i t h  re fe rence to fi gure 3.12 u s e  a m u l time ter to carry o u t  cont i nuity 

c heck s be t w e e n  p i n s  2, 3, 5, 6 a nd 8. Sw i t c h  o n  t he p o we r a nd bri ng 

t h e  n ega t i ve l ea d  of t h e  m u l t i m e t e r i n t o  c o n t a c t  w i t h  p i n 2 a nd the 

po s i t i ve l ea d  i n t o  con ta c t  with pi n 1.  You s hould get a rea ding of 

approx i ma tel y +5 vo l ts on the meter. 



Kee p  t h e  power on  and  conn ec t  the  nega t i ve l ead  o f  t h e  mu l t i meter to 

p i n 2 and  the pos i t i ve l ead  to p i n 1 1 . The m u l t i meter  s h o u l d  d i sp l ay 

a re a d i n g o f  a p p ro x i m a te l y  + 1 . 8 5  v o l t s .  I f  e i t h e r  o f  the s e  t wo 

vo l t a g e  c h ec k s fa i l ,  t h e n  t a ke yo ur c o m p u t e r  t o  yo u r  d e a l e r fo r 

re pa i r .  

NOTE 

To make connections to the analogue in port pins, we suggest you use a 

15 pin male type D connector (uncovered) to improve accessibility 

8 7 6 5 4 3 2 1 

15 14 13 12 1 1  10 9 

1.+5V 

2.0V 

3.0V 

4.CH3(Channel 4) 

5. Analog Gnd. 

6.0V 

7.CH1 (Channel 2) 

8.Analog Gnd. 

S. LPSTB 

10. PB1 

11.VREF 

12 .CH2( Channel 3) 

13. P BO 
14.VREF 

15.CHO(Channel 1) 

FIG. 3. 12 PIN LAYOUT OF ANALOGUE IN PORT 

(As viewed from rear o f  case) 
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Sa ve the  fo l l owi ng  program on  you r  d i sc :  

5 REM P ROGRAM  TO TEST ANA LOGUE I N  

10  REM CHANN E LS 1 TO 4 

20 P R I N T"SE LECT CHANN E L  1 ,  2 ,  3 O R  4" 

30 FOR T= 1 TO 2000 : NEXT 

40 I NPUT Y : I F  Y< 1 OR  Y>4 THEN 40 

50 X=ADVA L ( Y )  

60 PR INT  X 

70  FOR T= 1 TO 2000 : NEXT 

80 GOTO 50 

Now m a ke the fo l l ow i ng  conn ec t i on s  i dent i f i e d  i n  the ta b l e be l ow a n d  

r u n  t he program  a bo ve fo r both  cond i t i on s  pre scr i bed fo r each channe l . 

Compare yo u r  fi n d i ngs  w i t h  those  va l ues  g i ven.  

P I N  I NTER- CHANN E L  SE LECTED OUTPUT VA LUE 

CONNECT I ON BY P ROGRAM ON SCREEN 

8 ( GN D ) - 1 5 1 BETWEEN 600 & 950 

1 1 ( V RE F ) - 1 5 1 A P P ROX . 6 5000 

8 - 7  2 BETWEEN 600 & 9 50 

1 1  - 7  2 APPRO X .  6 5000 

8 - 1 2 3 BETWEEN 600 & 950 

1 1  - 1 2 3 APPROX . 6 5000 

8 - 4  4 BETWEEN 600 & 9 50 

1 1  - 4  4 A P P ROX . 6 5000 

I f  yo u r  v a l u e s  do n o t  c o rre s p o n d  w i t h t h o s e  g i v e n  i n  t he t a b l e  t h e n  

power down , re move the  cove r  and  rep l ace I C 7 3  w i t h  a known good one .  

I f  a c h i p  re p l ace m e n t  d oe s n • t i m p ro ve yo u r  re s u l t s t h e n  t a ke  yo u r  

computer to a dea l er for re pa i r. 
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The Cassette Port 

Th e c a s s e t t e  p o rt  i s  l oc a t e d  a t  t h e  re a r  o f  t h e  m a i n  bo a rd a n d  i s  

t h e re fo re acc e s s i b l e t o  t h e  u s e r  f r o m  t h e  re a r  o f  t h e  c a s e .  T h e  p i n 

a s s i gnments  o f  the  ca ssette port are i dent i fi ed  i n  Fi g u re 3. 1 3  be l o w. 

input 

3 

output 

Ov 

1 

2 

FIG. 3. 13 PIN LAYOUT OF CASSETTE PORT 

( a s  v i ewe d  from rear of  case ) 

Th e re a re 2 I C s i n vo l ve d i n  t h e  c a s s e t t e  c i rc u i t ,  I C4 a n d  I C 7 .  

Ho w e ve r , i f  yo u h a ve a p r o bl e m  w i t h t ry i n g  t o  s a ve a p ro g r a m  o n  

ca ssette o r  ha ve d i ffic u l ty i n  l oa d i ng the  BBC fro m ca ssette then  yo u 

s ho u l d  f i rst  of  a l l chec k  you r  i n te rconnec t i ng ca b l e fo r cont i n u i ty. 

W i t h  t h e  c a b l e  d i sc o n n ec t e d  f r o m t h e  B BC a n d  t h e  c a s s e t t e  reco rd e r  

carry o u t  the  fo l l owi ng con t i n u i ty chec ks : 

• p i n 1 o r  p i n 4 o f  t h e  D I N  p l u g 

( o u t p u t ) i s  c o n n e c t e d  t o  t h e  

m icrophone connec t i on  o f  the  reco rde r. 

• p i n 3 o f  t h e  D I N  p l u g  ( i n p u t ) i s  

c o n n ec t e d  t o  t h e  e ar p h o n e  c o n n ec t i o n  

o f  the recorder. 
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• p i n 2 o f  t h e  D I N  p l u g  ( g r o u n d ) i s  

connected to the  ground  connect i on of  

t he reco r d e r .  

I MPORTANT 

App ly  some i de n t i f icat i on mark to  the 

va r i o u s  l e a d s  t h a t  a re i n s e r t e d  i n t o  

t h e  rec o rd e r . Th i s  w i l l  a v o i d  t he 

cros s i ng  of  connec t i ons .  

REP LACE THE I N TE RCONNECT I N G  CA BLE I F  NECESSA RY and  ta ke not i ce of t he 

i n s t r uc t i o n s  g i v e n i n  t h e  B BC U s e r  G uid e fo r vo l u m e  c o n t ro l  o n  yo u r  

ca ssette reco rd e r. 

I f  yo u c a n  f i n d  n o  fa u l t w i t h  t h e  i n t e rc o n n ec t i ng c a b l e ,  re m o ve a n d  

rep l ace I C4 and  I C7 i n  t urn .  Shou l d  your  trou b l e s t i l l  pe rs i s t ,  change  

your  ca s se tte recorde r fo r a nother  and  i f  that  doe s n•t wo rk ,  ta ke the  

computer and  casse tte recorder  to you r  dea l e r. 

REMINDER 
• Keep the cover on between tests to avoid 

accidental damage to the board. 

• Switch off main s  power when removing or 

replacing IC's. Take care not to d amage 

these devices. 

• Follow the instructions given for straight

ening damaged IC pins and for storing these 

devices when not in use. 
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T he RS423 Po rt 

I f  you h ave a pro b l e m  w i t h  wr i t i n g  to or read i ng fro m  the  RS423 port 

t h e n  d i s c o n n e c t  t h e  i n t er fa c i n g c a b l e a n d  t e s t  t h e  b o a rd  c i rc u i t  a s  

fo l l ows : 

W i t h  the  u se  of  a 5 p i n D I N  p l u g ,  see  F i g ure 3. 1 4  fo r p i n a s s i gnmen t s , 

m a ke  a w i re c o n n e c t i o n  b e t w e e n  p i n s  A a n d  B a n d  s e pa ra t e l y  be t w e e n  

p i n s  D a n d  E .  
Ov 

RTS d ata i n  

CT S d ata out 

c 
E A 

D B 

FIG. 3.14 PIN LAYOU T O F  RS423 PO RT 

( A S  V I EWED FROM REA R O F  CASE ) 

Sa ve the  fo l l owi ng  program on d i sc :  

Run t he program.  

10  REM RS423 TEST 

20 *FX7 , 1  

30 *FX8 , 1 

40 *FX3 , 5  

50 *FX2 , 1  

Y o u s h o u l d  s e e  a n u m be r  o f  ro w s  o f  t h e  sc re e n  b e i n g f i l l e d w i t h  t h e  

prompt symbo 1 ( >  ) . After a w h i l e , the  b uffer w i  1 1  f i  1 1  and  the  prog ra m 

w i l l  s top.  The s pea ke r  w i l l  then  sound  cont i n uo u s l y. 

Th i s  t e s t  c a n  b e  r u n  a g a i n  by p re s s i n g t h e  b r e a k key a n d  t h e n  typ i n g  

OLD t o  reca l l  the  prog ra m. 
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I f  you do  not  get  the  res u l t s t hat  we got ,  rep l ace I C 4  a n d  I C7 i n  t u rn 

wi t h  known good devices .  

I n  some RS423  i n s ta l l a t i on s  ( no  u s e  o f  handsha ke s i gna l s  for exa mp l e ) , 

i t  i s  p o s s i b l e  t o  i n s e rt t h e  D I N  p l u g  t h e  w ro n g  w ay r o u n d  i n t o  t h e  

s oc ke t  o f  t h e  c o m p u t e r. Ta k e  c a re t o  e n s u re t h a t  t h i s d o e s n • t h a p p e n  

by ma rk i n g  t he case  and  p l ug  accord i ng l y. 
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DISC IN TERFACE 
GENE RA L  

Th i s  sect i on i s  concerned  w i t h  fa u l t  sympto m s  t h a t  ori g i nate fro m 

the  d i sc dr i ve i nterface c i rc u i t ry. The r c • s i n vo l ved i n  th i s  i nte r

face are : 

IC NUMBER DEVICE TYPE 

27 7438 

7 7  74LSOO 

78 8271 

7 9  7438 

80 7438 

81 74LS393 

82 74LS10 

83 4013 

84 4013 

85 4020 

86 74LS393 

87 74LS123 

88 2764 EPROM (DFS) 

A 1 1  r es l i s ted  a bove , w i t h  the  except i on of  I C 27 a n d  I C77 , are l ocated  

i n  s oc kets  for ease  of  repl acement. 
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B OARD LINKAGE S 

BBC M i c rocomputers  e q u i pped w i th a d i s c f i l i ng sys te m s h o u l d  ha ve the  

fo l l ow i n g  links i n  p l a ce .  

link PC B Position 

SB 3 2 ,  1 5  

S9 3 5 , 1 28 

S IO 45 ' 1 5  

S 1 2  97 ' 70  

S13  100 ' 67 

S32 295 , 65 

S33 295 , 67 
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Remarks 

MUST BE C LOSE D  TO L I N K  THE 

D IS C  H EA D  L OA D  S I GNA L TO 

CONNECTO R  P l8 .  

M UST B E  O P E N .  D O  N O T  F I T  

I C 7 8  W I T H T H I S  L I N K  

C LOSED .  

MUST PO INT  WEST TO SE LECT 

5� 11 D I SC .  

M UST B E  O P E N .  D O  NOT  F I T  

I C 7 6  W I T H T H I S  L I N K  

C LOSED . 

M UST B E  O P E N .  D O  N O T  F I T  

I C 7 6  W I T H T H I S  L I N K  

C LOSE D .  

MUST PO I NT WEST TO SE LECT 

I C 52  ROM o r  27 64 E P RO M. 

MUST PO INT  WEST TO SE LECT 

I C 100 ROM or 27 64 E P RO M. 



DISC INTERFA CE FUN CTIONA L RE QUIRE MENTS 

Pr i nted c i rc u i t boards pri o r  to i s s u e  4 must h a ve the  fo l l ow i n g  

m o d i f i c !l t i o n s  i n  p l a c e  fo r t h e  d i s c  i n t e rf a c e  t o  f u n c t i o n .  

Acco rd i n g l y , c hec k for the  fo l l o w i n g :  

• W i re l i n k  S 9  h a s  b e e n  o p e n e d .  I C 7 8  w i l l  s u ffe r 

da mage i f  i t  h a s  not .  

• P i n  9 o f  I C 27 h a s  b e e n  s h o rt e n e d  t o  p re ve n t  i t  

ma k i ng  contact w i t h  t he  board. An  i n s u l ated w i re 

l i n k i s  r u n  fro m t h e  r e m a i n i n g u p p e r  po rt i o n o f  

p i n 9 a n d  t h e e a s t  p a d  o f  l i n k  S 9 .  

• L i n k  S 2  i s  c l o s e d  u n l e s s  a n  E c o n e t  i n t e r fa c e  i s  

f i tte d . 

• L i n k  S8 i s  c l osed .  

COMMON FAU LTS WITH THE DISC INTERFACE 

T h e  m o s t  c o m m o n  fa u l t t o  o c c u r  w i t h  t h e  d i s c  d r i ve  s e c t i o n  o f  t h e  

b o a rd  i s  t h e  fa i l u re o f  I C 7 8 ,  t h e  d i s c  d r i ve c o n t ro l l e r c h i p . 

Howe ve r ! a nother  common  fau l t  not  to be o ver l oo ked  i s  the  f i tt i ng o f  

c a b l e  c o n n e c t o r  P L8 .  M a k e  s u re t h a t  t h i s i s  f i t t e d  t h e  r i g h t w a y  

ro u n d .  C o n n e c t o r  P L8 i s  p o l a r i s e d ,  a n d  t h e  po l a r i s i n g k e y  o n  t h e  

c a b l e  c o n n e c t o r  m u s t  l o c a t e w i t h t h e  c o r re s po n d i n g c a v i ty o n  P L8 ,  

s e e  F i g u re 4 . 1 .  
POLARIZIN� BUMP 

FIG. 4. 1 CONNE CTING P L 8  THE RIGHT WA Y ROUN D 
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A re versed c a b l e shou l d  res u l t  i n  a con stant  sound  be i ng e m i tted fro m 

the  s pea ke r ,  w i t h the  d r i ve be i ng consta n t l y  accessed .  

I t  i s  a l w a y s  g o o d  p r a c t i c e  t o  i n s pe c t  t h e  c a b l e fo r a ny d a m a g e  o r  

b r e a k s .  A l s o ,  m a ke s u re t h a t  n o n e  o f  t h e  p i n s  a re b e n t  o r  d a m a g e d  

before fi tt i ng the  ca b l e t o  connector  P L8. 

NOTE 

I f  yo u s t a r t t o  e n c o u n t e r  d i s c e r ro r  m e s s a g e s  t h e n  m a k e  

s u re t h a t  yo u r e m o ve t h e  d i s c  a n d  r e p l a c e  i t  w i t h o n e  w h i c h 

d o e s n • t c a r ry a ny v i t a l  i n fo r m a t i o n  be fo re yo u a t t e m p t  t o  

trace t h e  cause  of  the  troub l e. 

SYSTEM FAU LTS CA US ED BY A DEF ECTIVE DISC DRIVE 

• No appearance of BA SIC in boot -up message 

• Flashi ng cursor below Acorn DFS heading 

• Continuous speaker tone until break key is pressed 

• Key board only responds to CTR L and BREA K keys 

The  sym p t o m s  a bo ve s u g g e s t  a fa u l t i n  e i t h e r  I C7 8 ,  I C8 6  o r  t h e 

DFS ROM ( pos s i b l y  l ocated i n  socket  ma r ked I C88 ) . Chec k that  a l l t he  

I C s c o n c e r n e d  w i t h t he  d i s c  d r i ve i n t e r fa c e  a re p ro pe r l y  s e a t e d  i n  

the i r  soc kets : I C78 to I C87 i nc l u s i ve.  Chec k the  D FS ROM a l so .  

You  c a n  q u i c k l y  c h e c k t h e  D F S R O M  by m o v i n g  i t  f r o m i t s p re s e n t  

pos i t i on to e i ther  ROM soc ket I C lOO o r  I C lO l. I f  the  fa u l t  i s  c u red by 

do i ng t h i s  then  i n s pect  i ts o r i g i n a l  soc ket for da mage.  
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I f  t h e  fa u l t  p e r s i s t s  a ft e r m o v i n g  t h e  D FS R O M  t h e n  re m o ve I C8 6  

( l o c a t e d  u n d e r t h e keybo a rd ) a n d  c h a n g e  i t  fo r a k n o w n  g o o d  o n e .  

Rep l ace  I C78 i f  nece s s a ry. I f  t hese  meas u res  fa i l  t o  rec t i fy t h e  fa u l t  

then  ta ke t h e  compute r to you r  dea l e r .  

Faults encountered when ac cessing the drive 

The f i rst  a ct i on to ta ke when  you get e rror mes sages  concerned  w i t h  

d i s c a c c e s s  i s  t o  c h a n g e t h e  d i s c  fo r a n o t h e r  t o  m a k e  s u re t h a t  t h e  

fa u l t  i s n ' t be i ng caused  by a fa u 1 ty d i sc .  

To a s s i s t yo u w i t h the  ana l ys i s  o f  the  fo l l ow i n g  d i sc  d r i ve fa u l ts we 

s u g g e s t  yo u m i n i m i s e t h e  n u m b e r  o f  I C s  i n vo l v e d  by re m o v i n g  a l l 

s i deways ROMs w i t h  the  except i on o f  BAS I C  a n d  the  D FS. Do not remove 

the  opera t i ng system  ROM.  

REMINDER 
• Keep the cover o n  between tests to avoid 

accidental damage to the board. 

• Switch off mains power when removing or 

replacing IC ' s. Take care not to damage 

these devices. 

• Follow the instructions given for straight

ening damaged IC pins and for storing these 

devices when not in use. 
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Lock -out with flashing cursor when disc is accesse d 

The I Cs wh i ch cou l d  cause  s u c h  a fa u l t a re :  

Bot h  dr i ves IC78 , I C7 9 ,  I C8 5  a n d  I C88 

Dri ve 0 on l y :  I C84 

Dr i ve 1 on l y :  I C83  

Rep l ace each  IC  fo r a know good one . 

Th i s  

I C8 1 ,  

D I SC FAU LT 18 dis playe d  with or without 'BAD PROGRAM'  

e rror mes sage  can res u l t from fa u l ts w i t h : I C7 8 ,  

I C8? , I C83 ,  I C84 o r  I C87 .  

I C7 9 ,  I C80 , 

Chec k that  a l l these  I Cs a re p ro pe r l y s e a te d  i n  t h e i r  s o c ke t s .  

Rep l ace  ea c h  I C  i n  t urn wi t h  a known good one . 
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DISC FAU LT 10 displayed. 

C h e c k t h a t  a l l d r i ve  I C ' s ( I C 7 8  t o  I C 8 7  i n c l u s i ve ) , a n d  t h e  D FS 

ROM , a re prope r l y  sea ted i n  t he i r sockets .  

C h e c k t h e  D FS R O M a n d  r e p l a c e  t h e  o t h e r  r e s i n  t u r n fo r a k n o w n  g o o d  

one . 

DISC FAU L T  14 displayed. 

Chec k I C78 , I C80 , I C83  and  t h e  D FS ROM i f  t h i s fa u l t  mes sage  a p pears .  

I n s pe c t  t h e  D FS R O M  a n d  re p l a c e  t h e  o t h e r  r e s  i n  t u r n w i t h  a k n o w n  

good one . 

DISC FAU LT OC or DISC FAU LT OE is displayed . 

The r c • s to 1 o o k  a t  a re :  I C7 8 ,  I C82  and  the  D FS RO M. 

I n s pect  the D FS ROM and c hange  the  other  r e s  i n  t urn  for a known  good 

one . 

· ��-----------------o-I s_c __ FA_u_L_T_7_F __ d_i s_p_l _ay_e_d_. ________________ � 

The I C ' s to 1 o o k  a re :  I C7 8 ,  I C86 a nd the  D FS RO M. 

I n s p e c t  t h e  D FS R O M  a n d  c h a n g e  t h e  o t h e r r e s  i n  t u r n fo r kn o w n  g o o d  

ones . 
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IC FOCUS 
T h e  p u r p o s e  o f  t h i s s e c t i o n i s  t o  foc u s  o n  a n u m be r  o f  

I n t e g r a t e d  C i rc u i t s t h a t  fe a t u re d  p ro m i n e n t l y i n  p re v i o u s  

s e c t i o n s .  I n  t h e  t a b l e s  t h a t  fo l l o w w e  h a ve d o c u m e n t e d  t h e  

fa u l t  s y m p t o m s  t h a t  t h e s e  d e v i c e s  c o u l d  i n d i v i d u a l l y  g i ve 

r i se  to under  cond i t i on s  i nd i c a ted t hu s :  

1 .  I C  not correct l y  sea ted i n  i ts soc ket  o r ,  

I C  i s  fa u l ty .  

2 .  Add re s s  p i n s  o r  data  p i n s  s h o rted . 

3 .  Bent , bro ken o r  p i n s  s h o rted . 

F u r t h e r m o re , t h e  fo l l o w i n g t a b l e s  w i l l  i d e n t i fy t h e  b o a rd  

po s i t i o n of  e a c h I C  by g i v i n g  i t s X a n d  Y c o - o rd i n a t e s  i n  

m i l l i me tres fro m the  front le ft hand corner o f  the  boa rd ( see 

Append i x  A ) i n  a dd i t i on to i ts PCB l egend  i de n t i f i e r. 

Th e t a b l e s  w i l l  i n d i c a te a l s o t h e p i n s  o n  t h e  I C  pa c ka g e  

wh i c h a re a s s i gned  t o  power  ( Vee ) a n d  ground  (V s s ) . The I C ' s 

tabu l a ted i n  t h i s sec t i on a re g ro u pe d  be l ow aga i n s t  t h e  ma i n  

system o r  s u b- system i n  wh i ch t hey operate . 

IC SYSTEM/SU B-SYSTEM 

1 2 3 5 1  52  Ma i n  System ( 1 3 ) 
3 Keyboard  ( 1 3 ) 
2 5 6 Screen  ( 1 3 ) 
69  Pr i nter  Po rt ( 3 2 ) 
69  User  Port  ( 34 ) 
7 3  A n a l ogue  i n  Port  ( 3 5 ) 
4 ; 7 C a s sette Port ( 3 5 ) 
4 ; 7 RS423 Port ( 40 ) 
7 8  88 D i sc  Dr i ve ( 43 ) 

Note : T h e  n u m be r s i n  b ra c k e t s  a re p a g e  n u m be r s  

to w h i c h you a re refe rred fo r i n fo rma t i on  

t h a t  i s  c o m p l e m e n t a ry t o  t h a t  g i v e n i n  

t h i s  s ec t i o n .  
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I ! 
IC :  1 I PCB POSITION : I 160 : 85 

I I 
I I 

TYPE: 6502 I Vee ( 5V )  PIN : I 8 
I I 
I I 

FUNCTION : CPU I Vss (Ov) PIN : I 1/21 

SYMPTOM/S : FAUlT/S 
I 
I 

Con t i n u o u s  tone from s pea ker I C NOT SEA TED 
IN  SOC KET 

CAPS lOCK LED l i t 

No res pon s e  from keyboa rd 

B l a n k  s c reen  
IC  FAU LTY 

Symptoms as a bo ve ADDRESS O R  DATA 
P I NS SHO RTED 

BEN T ,  BRO KEN OR 
SHORTED P I NS .  

i 
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I ! 
IC : 2 I PCB POSITION : I 160 : 145 

I I 
I I 

TYPE : 6845 I Vee ( 5V )  PIN : I 20 
I I 
I I 

FUNCTION : CONTROLLER CRT I Vss (Ov )  PIN : I 1 
I i 

SYMPTOM/S I FAULT/S 
I 

Screen  d i s p l ays borde r  a t  top  I I C  NOT SEATED  
and  bottom of  s c reen . I I N  SOC KET  

I 
No boot- u p  mes sage . I 
Co l ou r  of  d i s p l ay random ( wh i te I 
most  common ) . I 

Mode other  than  7 causes  b l a n k  
s c ree n , but  re verts t o  boot- up  
cond i t i on whe n  BREAK key i s  pressed . I C  FAU LTY 

Keybo a rd i n put  not d i s p l ayed . 

Symptoms a s  a bo ve ADDRESS O R  DA TA 
P I NS SHORTED 

I 

Boot- u p  mes sage  co rrupted . BENT , BROKEN  O R  
SHORTED P I N S .  

Mu l t i p l e  c h a racters a ppea r  on 
s c reen  i n  res ponse  to keyboa rd entry 

More than  one c ursor d i s p l ayed . 

i 
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I I 
IC : 3 I PCB POSITION : I 90 : 75  

I I 
I I 

TYPE : 6522 I Vee ( 5V )  PIN : I 20 
I I 
I I 

FUNCTION : KEYBOARD VIA I Vss (Ov )  PIN : 1 1 

I 
SYMPTOM/S I FAULT/S 

l 
Depre s s i ng BREAK causes  the  I I C  NOT SEATED 
boot - u p  mes s age to f l i c ke r .  I 

I 
I N  SOC KET 

Con stant  tone from s pea ke r .  I 
I 

CAPS LOCK LE D l i t .  I 
I 

No res ponse  from keyboa rd I I C  FAU LTY 
I 
I 
I 
I 
I 
I 
I 
I 

Symptoms a s  for I C l .  I ADDRESS O R  DATA 
I P I NS SHO RTED 
I 
I 
I 
I 
I 
I 
I 
I 

Symptoms a s  for I C 3  a bo ve . I 
I 

L im i ted res ponse  from keyboard . I 
I BENT , BROKEN O R  

Constant  tone b u t  va r i a b l e p i tch  I SHORTED P I NS . 
from s pea ke r .  I 

I 
Random res ponse  from LED • s on  I 
depre s s i ng BREAK key . I 

I 
I 
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IC : 4 I PCB POSITION : ! 128 : 141 
I I 
I I 

TYPE : 6850 I Vee ( 5V )  PIN : I 12 
I I 
I I 

FUNCTION : ACIA l Vss (Ov )  PIN : � 1 

SYMPTOM/S I FAULT/S 
I 

I 
P r i nter  cannot  be s e l ected . I I C  NOT SEATED 

IN SOC KET 
On ente r i ng  ' SAVE ' command , t he  
c a s s ette LE D l i ghts  but  no  
ac knowl egement  wi t h  
' RE CORD t h e n  RETURN ' message . 

Symptoms as  for I C l .  

No res ponse  from pri n te r .  

N o  res ponse  from c a s se tte o r  I 
pr i nt-out  corrupted . I 

I C  FAU LTY 

ADDRESS OR  DATA 
P I NS SHORTED 

I BENT , BRO KEN  O R  
Load i ng from cas sette corru pts data � ! SHORTED P I N S .  

I 
LED ' s for bot h  CAPS LOCK a n d  SHI FT I 
LOCK res pond  e rrat i ca l l y .  I 

I 
Keyboa rd res ponse  l oc ked i mmed i ate l y !  
o r  fo l l owi ng  the  entry o f  data . I 

I 
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IC :  5 I PCB POSITION : I 187 : 102 
I I 
I I 

TYPE : SAA 5050 I Vee ( 5V )  PIN : I 18 
I I 
I I 

FUNCTION : TElETEXT ROM I Vss (Ov ) PIN : I 1 
. I I 

SYMPTOM/$ 

No mes sage  on boot- u p .  

Sc reen  wh i te wi t h  fl a s h i ng  c ursor .  

C haracters  entered  do  not  appea r 
on s c reen . 

Mode  other  than  7 c hanges  bac k
g round  to norma l and  d i s p l ays 
keyboa rd e n tr i e s . 

Boot - u p  mes s age corrupted . 

Sc ree n  does not  d i s p l ay keyed 
c h a racte r .  

Spu r i o u s  c h a racters a ppea r  on 
s c reen  i n  res ponse  to keyboard 
entr i e s . 

No rma l boot- u p  mes sage  wi t h  
va r i ous  bac kg round  c o l ours . 

Boot- u p  mes sage i n  va r i o u s  
co l ours . 
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I 

FAUlT/S 

I C  NOT SEATE D 
I N  SOC KET 

IC FAU LTY 

ADDRESS  OR DATA 
P I NS SHORTED 

BENT , BROKEN  O R  
SHORTED P I NS .  



IC :  6 I PCB POSITION : I 214 : 7 1  
I I 
I I 

TYPE : 5C094 I Vee ( 5V )  PIN : I 18 
I I 
I I 

FUNCTION : V IDEO ULA I Vss (Ov ) PIN : I 1 
I I 

SYMPTOM/S FAULT/S 

On boot - u p ,  system a ppears  dead 
except fo r CAPS LOCK LED l i t .  

! I C  NOT SEATE D 
I N  SOC KET 

Symptoms as for I C l .  

CAPS LOCK a n d  SHI FT LOCK LED  1 s 
ope rate  momentar i l y .  

1 and 2MHz - No  boot- u p  mes sage . 
F l a s h i ng c u rsor  and  s trea ks 
a c ro s s  s c ree n . 

I C  FAU LTY 

ADDRESS O R  DATA 
P I N S  SHORTED 

I SHORTED 
2 and 4MHz - No boot- u p  mes sage . I C LOCK  P I NS .  
CAPS LOCK LED  o perates momen ta r i l y . I 
Dead keybo a rd . I 

I 
4 and 8MHz - a s  for 2 a n d  4MHz c l o c k s ! 

· -�==�����----------------- ' --------------
1MHZ - No  boot- u p  mes s a ge . I 
F l a s h i ng c u rs o r .  CAPS LOCK LED l i t I 
and  b l eep  from s pea ker .  I 

I 
2 MHz - No  boot-up  mes sage . I 
No c u rs o r .  I 
Cons tant  tone from s pea ke r .  I 
CAPS LOCK LED  l i t .  I 
No  res po n s e  from keyboard . I BENT , O R  BROKEN  

I C LOCK  P I NS .  
4MHZ - On boot- u p ,  n o  tone  from I 
s pea ke r .  S c reen  rema i n s b l a n k .  I 
CAPS LOCK LED  o perates momen ta r i l y .  I 
Bri e f  f l a s h  on screen on powe r- u p  I 
and  powe r-down . I 

I 
8MHz - Symptoms as fo r 2MHz c l oc k . I 
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! ! 
I PCB POSITION : I I C :  7 128 : 182 
I I 
I I 

TYPE : 2C199 I Vee ( 5V )  PIN : I 28 
I I 
I I 

FUNCTION :  SERIAL ULA I Vss (Ov) PIN : I 14 
I I 

SYMPTOM/S 

No  s e r i a l  pr i nter res pon s e .  

No c a s s ette motor res pon s e . 

Symptoms a s  fo r I C l .  

No s e r i a l  pr i nter res pon s e . 

Sys tem may l oc k- u p  a fter  pr i nter  
se l e cted , e i ther  i mmed i a te l y  or  

l 
i 

I 
I 
I 
I 

FAULT/S 

I C  NOT SEATE D 
I N  SOC KET 

I C  FAU LTY 

ADDRESS OR DATA 
P I NS SHORTED 

fo l l owi ng  the entry of  data . I BEN T ,  BRO KEN O R  
I SHORTED P I NS .  

Spe a ke r  res pon s e , i f  a ny ,  may va ry I 
o n  boot- u p ,  i . e .  d i ffe re n c e s  i n  I 
pi t c h  o r  l ength  of  tone . I 

I 
CAPS LOCK a n d  SHI FT  LOCK LED ' s l i t  I 
whe n  sys tem l oc k s - u p .  I 

I 
P r i nter  whe n  s e l ected  does  not  I 
pr i n t  keyed data , b ut  pr i nts  da ta I 
rec a l l ed from Memory . I 

I 
P r i nter  res ponds  but  pr i n t - o u t  I 
corru pte d . I 

I 
No res ponse  from c a s sette  LED  o r  I 
motor on  s e l ec t i on wi t h  SAV E  c ommand ! 

I 
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! ! 
IC :  51  I PCB POSITION : I 214 : 24 

I I 
I I 

TYPE : ROM I Vee ( 5V )  PIN : I 28 
I I 

OPERATING I I 
FUNCTION :  SYSTEM I Vss (Ov ) PIN : I 14 

J i 

SYMPTOM/S : FAULT/S 
I 

I 
Cont i n uous  tone from s pea ker . I I C  NOT SEATED 

I I N  SOC KET 
CAPS LOCK LED l i t .  I 

I 
No  res po n s e  from keyboard . I 

I 
B l a n k  s c ree n . I 

I I C  FAU LTY 
I 
I 
I 
I 

Symptoms a s  a bo ve . ADDRESS  OR  DATA 
P I NS SHO RTED 

I 
I 

Symptoms a s  a bo ve . I BENT , BRO KEN O R  
I SHORTED P I N S .  
I 
I 
I 
I 
I 
I 
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I ! 
IC : 52 I PCB POSITION : I 233 : 24 

I I 
I I 

TYPE : ROM I Vee ( 5V )  PIN : I 28 
I I 
I I 

FUNCTION : BASIC I Vss (Ov ) PIN : I 14 
I I 

SYMPTOM/$ I FAULT/S 
I 
! 

No rec og n i t i on o f  BAS I C  l a nguage . I C  NOT SEATE D 
I N  SOC KET 

No  res po n s e  from keyboard . 

I C  FAU LTY 

Symptoms as a bo ve . ADDRESS O R  DATA 
P I NS SHORTED 

Symptoms as  a bo ve . BENT , BRO KEN O R  
SHORTE D P I N S . 
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IC :  69 I PCB POSITION : ! 160 : 29 
I I 
I I 

TYPE : 6522 I Vee ( 5V )  PIN : I 20 
I I 
I I 

FUNCTION : EXTERNAL VIA I Vss (Ov) PIN : I 1 
I I 

SYMPTOM/$ : FAULT/S 
I 

I 
Sys tem l oc k s - u p  i f  pr i nter  I I C  NOT SEATE D 
port s e l ected . I I N  SOC KET 

I 
I 
I 
I 
I 
I I C  FAU LTY 
I 
I 
I 
I 
I 
I 

Symptoms a s  fo r I C I .  I ADDRESS O R  DATA 
I P I N S  SHORTED 
I 
I 
I 
I 

Symptoms a s  for I C I .  I 
I 

P r i nter l oc k s - u p  sys tem whe n  I 
c h a racters a re keyed i n .  I BEN T ,  BRO KEN O R  

I SHORTED P I N S .  
Pr i n to u t  corrupted I 

OR  I 
Keyboa rd entr i e s  pr i nted b ut  I 
fi l e  reca l l ed from memory not  I 
pri nted . I 

I 
CAPS LOCK and  SHI FT  LOCK LED ' s  l i t I 
when  sys tem l oc k s - u p .  I 

I 
I 
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IC :  73  I PCB POSITION : I 100 : 73 
I I 
I I 

TYPE : 07002 I Vee ( 5V )  PIN : I 14 
I I 
I I 

FUNCTION : ADC CONVERTER I Vss (Ov )  PIN : I 3 
I I 

SYMPTOM/S : FAUlT/S 
I 

: 
On l y  a ffects  A n a l og ue  I n puts . I I C  NOT SEATE D 

I I N  SOC KET 
I 
I 
I 
I 
I 
I I C  FAU L  TV 
I 
I 
I 
I 
I 
I 

Symptoms a s  fo r I C l .  ADDRESS O R  DATA 
P I N S  SHO RTED 

Tes t  prog ram res u l ts BEN T ,  BRO KEN O R  
unobta i na b l e .  SHORTED P I N S .  

I 
I 
I 
I 

- I 
I 
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! I 
I PCB POSITION : I 60 : 75 IC :  78 
I 
I 

TYPE : 827 1 I Vee 
I 

FLOPPY DISC I 
FUNCTION : CONTROLLER I Vss 

I 

SYMPTOM/S 

F l a s h i ng on s c ree n . 

No res ponse  from keyboard . 

Symptoms a s  a bo ve . 

D i sc d r i ve fa i l ure .  

Scre e n  d i s p l ays e rror mes s a ge 
1 1 FAULT 14  a t  00/00 1 1 

I 
I 

( 5V )  PIN : I 14 
I 
I 

(Ov )  PIN : I 3 
I 

I 
i 

FAULT/S 

i 
I I C  NOT SEATE D  
I I N  SOC KET 
I 
I 
I 
I 
I 
I I C  FAU LTY 
I 
I 
I 
I 
I 
I 
I 
I 
I ADDRESS O R  DATA 
I P I N S  SHORTED 
I 
I 
I 
I 
I 
I 
I 

No s c reen  d i s p l ay and  no  keyboa rd I 
res pon s e . 

Cont i n uous  s pea ke r  ton e . 
BEN T ,  BRO KEN O R  

Dr i ves re peated l y  a c c e s s e d  and/or SHORTED P I N S .  
c a s sette motor LED l i t .  

D i sc  d r i ve e rro r mes s a ge s . 

Corru pt i on o f  d i sc cata l ogue  
on s c ree n . 
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! ! 
I PCB POSITION : I I C :  88 252 : 24 
I I 
I I 

TYPE : ROM I Vee ( 5V )  PIN : I 28 
I I 
I I 

FUNCTION :  DFS I Vss (Ov ) PIN : I 14 
I i 

SYMPTOM/$ 

I f  I C7 8  i s  i n s ta l l ed ,  the  sys tem 
beh a ves  a s  a Cassette F i l i ng 
Sys tem . 

The c a s sette  LED wi l l  o pe ra te 
when  t he  d i sc  dr i ve i s  i n vo ked 
by the  u se r .  

Boot- u p  mes sage  omi ts  re fe rence  
to D FS sys tem . 

Spea ker  tone cont i nuous . 

No s c reen  d i s p l ay .  

N o  keyboa rd res pon se . 

Sys tem fa i l s  to reset  on BREAK 
or CTRL BREAK. 

F l as h i ng on s c reen . 

No keybo a rd res ponse . 

SHI FT LOCK LED comes  on a t  
boot - u p ,  b u t  goes off on 
CTRL BREAK o r  BREAK. 
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i 
I 

I 
I 

FAULT/S 

I C  NOT SEATED 
IN  SOC KET 

I C  FAU LTY 

ADDRESS O R  DATA 
P I N S  SHO RTED 

I BEN T ,  BRO KEN OR  
I SHORTED P I NS . 
I 
I 
I 
I 
I 
I 
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Aeeendix B 
RE P L A CEMEN T S T O C K 

To a vo i d  a ny u n n e c e s s a ry d e l a y s  i n  re t u r n i n g  t h e  B BC M o d e l  B 

t o  i t s f u l l y o p e ra t i o n a l c o n d i t i o n fo r w a n t  o f  s pa re pa rt s , t h e 

fo l l ow i n g  i ntegra ted  c i rc u i ts  a re recommended fo r s toc k h o l d i ng :  

I C  I DENTI TY BY DEV I CE 

BOARD LEGEND  TYPE  

I C l  6502A 

I C2 6845 

I C 3  * 6522  

I C5 SAA 5050 

I C6 5C094 

I C7 2C l 99 

I C6 9  * 6522  

I C7 3  UPD7002  

SYSTEM  FUNCTI ON 

CPU  

C RT CONTROLLER  

I NTE RNA L V IA 

TE LETEXT ROM 

V I DE O  ULA 

SER IA L U LA 

E XTERNA L V I A  

ADC CONVE RTOR 



Appendix C 
S U P P L I E RS O F  I N T E G RA T E D  C I RC U I TS 

General Pur pos e  Su p plie s  

FA R N E L L  E L E C T R O N I C  C O M P O N E N T S L I M I T E D  

C a n a l  R o a d , 

L e e d s , L S 1 2  2 T U . 

Te l : 0 5 3 2  6 3 6 3 1 1 .  

R S  C O M P O N E N T S L I M I T E D  

L a m m a s R o a d  

W e l d o n  I n d u s t r i a l  E s t a t e 

C o r by 

N o r t h a n t s , N N 1 7  9 R S . 

T e l :  0 5 3 6 2 0 1 2 0 1 .  

S T C E L E C T R O N I C  S E R V I C E S  

5 2A H i g h S t r e e t 

P a i s l e y ,  P A I 2 D J . 

T e l : 0 4 1  8 8 9 1 7 1 1 .  

S pe ci a li s t  Su p p li e s  

A C O R N C O M P U T E R S  L I M I T E D  

S a l e s D e p a r t m e n t  

C a m b r i d g e  T e c h n o p a r k  

6 4 5  N e wm a r k e t  R o a d  

C a m b r i d g e  C B 5 8 P D  

T e l : 0 2 2 3  2 1 4 4 1 1  

( n o  d i r e c t  s a l e s a s k  f o r n e a r e s t  s t o c k i s t  ) 



GLOSSARY 
ACK A C Kn owl edge l i ne on  t he  pr i n ter  port 

ACIA A syn c h ro n o u s  C o m m u n i c a t i o n s  I n t e r fa c e  A d a p t o r 

ser i a l  to para l l e l a n d  pa ra l l e l to ser i a l  c o n ve rte r 

( 6850 ) 

ADC 

ADLC 

ASCI I 

An a l ogue  to D i g i ta l  Converter  

Adva nced Data L i n k  Con t ro l l e r - E c o n e t  c o n t ro l  I C  

Amer i can  Standard Code fo r I n forma t i on I n te rc hange  

- b i n a ry c o d e  f o r r e p r e s e n t i n g  a l p h a n u m e r i c 

punctua t i on and  contro l  c h a ra c ters . 

BASIC Beg i n n e rs A l l - p u rpose  Symbo l i c I n s truct i on Code 

BBC Bri t i s h Broadca s t i n g  Company 

BNC Bayon e t - N e i 1 1 - C a n � e  1 m a n  - t h e  type  o f  b a yo n e t  

connector  used  for t h e  v i deo output.  

BOOT-UP I n i t i a l i se and  rea dy t he sys tem for i n put  

BS Bri t i s h Standa rd 

CP/M C o n t ro l  P ro g ra m fo r M i c ro c o m p u t e r s  - Z80  ba s e d  

opera t i ng  system . 

CPU Cen t ra l Proces s i ng Un i t  

CRT Ca t h od e  Ray Tube 

CTRL Comma nd  Contro l key 

CTS C l ear  To Send - contro l  i n put  on  the  RS423 po rt 

DFS D i sc  F i l i n g Sys tem 

D I N  Connectors  s u c h  a s  the  ca s sette soc k e t ,  RG B socket  

etc . 

DRAM Dyn ami c RAM .  

EPROM E ra s a b l e P rog ramma b l e Read  On l y  Memory 

FDC F l o ppy D i s c  Contro l l e r 

GND Ground  



IC I n te g ra ted C i rc u i t 

10  I De n t i ty 

IDC I n s u l at i on D i s p l acement  Connectors - para l l e l  c ab l e 

connectors underneath  the  compute r  

IEEE488 A Para l l e l i nterface  u s ua l l y  a s soc i a te d  w i t h  a uto

ma t i c a l l y  contro l l ed test i n s truments .  

1/0 I n p ut/Output 

I RQ I n t e r r u p t  Re Q u e s t  - c o n t r o l l i n e o n  t h e  6 50 2  

LED L i g h t  Emi tt i ng D i ode 

MOS Ma c h i ne Opera t i ng  Sys tem 

MPU Mi c roProce ssor  Un i t  

NMI Non - Ma s ka b l e I nterrupt  - contro l l i ne  on  the  6502 

PA Po rt A - one of  the  two ports of a V IA 

PB Port B - the other  port of  a V IA 

PCB P ri n ted  C i rc u i t Boa rd 

PL Heade r p l ug  

PSU Powe r Supp l y  Un i t  

QWERTY Upper  l eft keys on  s tandard keyboa rd l ayo ut  

RAM Ra ndom Access  read/wr i te Memory 

RC Res i s tor Capa c i tor  netwo r k  

RGB Red Green B l ue - i nd i v i d u a l  co l our  s i gn a l s fo r the  

VDU . 

ROM Read  On l y  Memory 

RS423C A n  i n t e rn a t i o n a l l y  d e f i n e d  c o n ve n t i o n fo r s e r i a l  

tra n smi s s i on of  data  

RTS Ready To Send - contro l  o u tput on  RS423 port 

SK  Soc ket 

SW South  Wes t  



TCW Ti nned  Copper Wi re 

TTl T ra n s i s to r  Tra n s i s t o r  L o g i c  - a s ta n d a rd typ e o f  

d i g i ta l  I C  ( 7 4  - s e r i e s ) 
TUBE Acorn Computers  Ltd Trademark  for 2 MHz Expan s i on 

p o r t  p r i m a r i l y  i n t e n d e d  f o r a d d i n g a s e c o n d  

proce s sor . 

UHF U l t ra H i g h  Freq u e n cy - s i g n a l  fo r i n p u t  t o  a TV  

aeri  a 1 soc ket 

ULA Uncommi tted Log i c  A rray - semi c u s tom I C  

Vee +5 V o l ts  

YOU V i s ua l  D i s p l ay Un i t  

VIA Versat i l e  I nte rface  Ada ptor 

VR Var i a b l e Res i s tor  

Vrr - 5  Vo l ts 

Vss 0 Vo l ts  

Z80 A common l y  used  8 b i t m i c roproces sor  

Ulfz 1 MegaHe rtz - u s ua l l y  refers  to the  i nte rfa ce bus  

runn i ng a t  that  s peed . 






