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IN T R O D U C T IO N

Ov e rv ie w T h i s m an u a l d e sc r ib e s th e e l ec t ron ic a n d
t o th e m e c h a n i c a l c o m p o n e n t s o f th e N o r t h S t a r

T e c h n ic a l D IM EN S IO N c om p u t e r .

K a n u a l

C h a p te r l d i scu s s e s th e ste p s to ins ta l l sy st em
h a r dw a r e . T h i s in c l u d e s in s t a l l a t io n p ro c e d u r e s

f o r th e c e n t r a l m o d u l e a n d w o r k s t a t io n s a s w e l l a s

p ro c e d u re s a n d r eq u i r em e n t s f o r a t ta c h in g s h a re d
a n d l o ca l p r l n t e r s , m o d em s an d l o c a l m o u s e

d e v ic e s .

C h a p t e r 2 c o n ta i n s d e t a i l e d sp e c if ic a t ion s o f

c o m p u k e r s u b a s s e m b l ie s in c l u d in g th e c o m p a t lb i l i ty

req u irem en t s fo r no n - N o rth S ta z c ircu it b oa rd s
a t ta c h e d t o th e b u s P C B .

C h a p t e r 3 c o n ta i n s a q en e r a l d i sc u s s io n o f sy s t em
t h e o ry o f o p e ra t io n .

Cb a p t e r 4 d e s c r i b e s sy s t em  d ia g n o s t i cs . T h i s
in c l u d e s d e s c rip t i o n s o f a u t o m a t ic s e l f - t e s t s ,

S e rv ic e D i s k e t t e 4 1 a n d S e r v i c e D i s k e t t e # 2 .

C h a p t e r 5 c o n ta in s b a s ic sy s te m tro u b l e s h o o t in g

information and adjustnent procedures for the
c e n t r a l m o d u l e p ow e r s u p p ly .

C h a p t e r 6 c o n ta in s c en t r a l m o d u l e su b a ss em b ly

rem ov a l p r o c e du re s .

A p p en d i x A  c o n t a i n s a s s em b ly d ra w in g s a n d p a r t s
l i s t s f o r sy s te m  s u b a s s e m b l ie s .

A p p e n d i x B c o n t a i n s s c h e m a t i c d ra w in g s f o r a l l

sy s te n  c l r c u i k b o a rd s .

A p p e n d i x C c o n t a i n s th e d ev i c e n am e , m a n u f a c t u re r

and publication number of major LSI chips used in
th e c e n t ra l m o d u l e .

D is c la im e r N o rt h S ta r C om p u t e r s , In co rp o ra te d , re s e rv e s th e

r i gh t : w i th o u t n o t ic e , to m a k e ch a n q e s in th e

p ro d u e t an d p ro d u c t s p e e i f i c a t io n s d e s c r ib e d in
t h i s m a n u a l in o r d e r to im p ro v e p e r f o rm a n c e o r

d e s i g n .

T e c h n ic a l M a n u a l i
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C H A P T ER l

S AP n- AP R IN S T A L L A T IO N

O v e rv iew  T h i s c h a pt e r e xp l a i n s h ow t o i n s t a l l D IM E N S IO N

c om p u t e r sy s t em  h a r dw a r e i n c l u d i n g th e c e n t r a l

m o du l e , it s w o r k sta t io n s a n d p e r iph e ra l d ev ic e s
s u c h a s p r i n t e r s .

D IM E N S IO S c om p u t e r sy st e m s m a y v a ry s ig n i f ic a n t ly
in con p lex ity . A s im p le sy stem m igh t co nta in tw o
w o r k st a t io n s a n d a sh a r e d p r i nt e r ; a c o m p l e x sy s-

t e m  n ig h t c o n t a i n a s m a n y a s tw e lv e W o r k st a t i o n s

w ith sh a re d a n d lo ca l p ri nt e r s a n d m o d em s : a n d
l o c a l m o u s e d e v ic e s . S im p l e a n d c o m p l e x sy s t em s

us e th e in sta l la t ion p ro ce du re s f o un d o n th e
f o l l ow in g p a s e s .

B e c a us e o f th e n um b e r o f p o w e r c o r d s a n d c a b l e s
u se d t o c o n n e c t th e c o m p o n e n t s o f th e sy s t e m , y o u

sh o u ld p o s it io n th e eq u ipm en t b e f o re a t ta ch i n :

c o rd s an d c ab le s . B e s in tb e in st a ll a t ion by
s k e t ch i n g y o u r o f f ic e a r e a a n d d e te rm i n in : w h e r e

y o u p la n t o lo c a t e th e c e n t ra l m o d u l e , w o r k s ta -
t i on s a n d p e r ip h e ra l eq u ipm en t . Th en un p a c k a n d

m ov e t h e c om p o n e n t s t o th e l o c a t i o n s s u g g e s t e d b y

y o u r s ke t ch . A f te r y o u dv e f in i sh e d p o s it ion in g
th e eq u ipm en t , b e q in u s in g th e in s ta ll a t io n

p ro c e d u re s t o c o n n e c t th e c om p o n e n t s .

Y o u 'l l n ee d a sm a l l s l o t te d s c r ew d r iv e r a n d a
m ed ium Ph il l ip s sc rew d riv e r to com p l e te th e

i n sta lla ti o n p ro ce d ure s .

T e ch n ic a l M a n u a l l- l



S y s + R>  H A P D Y A Z E IN S T A L T-AT IO N

P hy s i c a l L o c a t i o n o f th e Sy s t e m M o d u l e s

General Before you begin positioninq the components of
R eq u a r eo e n t s y o u r c o m p u t e r sy st e m , c o n s id e r th e f o l l ow in g

r eq u i r em e n t s :

o T h e c e n t r a l m o d u l e a n d t h e v i d e o d i sp l a y s

rece iv e their pow e r from standard ll5VAC (U .S .)
or 230VAC (international ) th ree-conductor ,
g r o un d e d p o w e r o u t l e t s .

T h e c en t r a l m o d u l e a n d a ny p e r ip h e ra l d ev ic es
a t t a c h e d t o t h e c e n t ra l m o d u l e m u s t s h a r e p ow e r
o u t l e t s th a t a re p a rt o f a c om m on ly fus e d a n d

q ro un d e d e l e c t r ic c ir c u i t .

o T h e l en g th o f th e c en t ra l m o d ul e a n d v id e o
d i sp l ay p ow e r c a b l e s i s f i xe d , so p la c em e n t o f

th e s e c o m p o n e n t s i s d e t e rm in e d by p o w e r c a b l e

l e n gth a n d p ow e r o ut l e t lo ca t io n . Y o u n ay b e
a b l e t o i n s t a l l th r e e - c o n d u c t o r , g r o un d e d

e x t en s io n c o rd s if th ey a re ra te d f o r a t l ea st

10 am ps (1l5VAC ) or 5 amps (230VAC ) .

o A  s ta n d a r d w o r k s t a t i o n c a b l e i s 2 5 f e e t l o n g ;

l og -foo t e x t en s ion s a re a lso av a i l ab l e T h re e!
l o o- f o o t e x te n sio n s m ay b e u se d in co n a un c t io n

w i th a s t a n da r d 2 5- f o o t c a b l e t o c r e a t e a

m a x im um c e n k ra l m o d ul e- to-w o r k s ta tl on ca b l e

l e n g th o f 3 2 5 f e e t .

W h e n y o u a r e d e t e rm i n i n g w o r k s t a t i on c a b l e

l en g th s , ta ke in to a cco u n t th a t c a b l e p la c em e n t

sh o u l d n o t st r e s s c a b l e c o n n e c t o r s .

l - 2 T e c h n i c a l M a n u a l



sY s Y Rx  H A P n / A Q R IN S T A L L A T IO N

(cont .) Physical Location of the Sy stem Modules

G e n e ra l o C o n s id e r l o c a l f l r e , e l e c t r i c a l a n d b u z l d i n g
R eq u irex e n t s co de s a s y o u a r e se t t in g up y o u r com p u te r

(cont .) sy stem . Fo r example :

-  D o n 't a l l ow  c a b l e s t o c r o s s a i s l e s - - th e y m a y

p o s e a s a f e ty b a z a r d a n d m i g h t b e a c c id e n t a l ly

di sc o n n e c te d .
-  D o n lt c o v e r p o w e r c a b l e s w i th c a r p e t tn g - - th i s

m a y c r e a t e a f i r e b a z a r d .
-  D o n 't u s e e x t e n s i o n c o r d s un l e s s y o u a r e

f a m il i a r w i t h lo c a l e l e c t r yc a l c o d e s g ov e rn i n g

th e i r u se in o f f ic e e nv i ronm en t s .

M a k e s u r e y o u f o l l ow l o c a l co d e s . S p e a k w i t h

som eone know ledgeab le (a build ing electrician
or contractor ) before yo u beçin connectin: the
eq u ip m e n t .

T e c h n i c a l M a n u a l l - 3



S Y S T E K  H A R D / AZ R IN S T A L L A T IO N

Physical Location of the System Modules (cont .)

C a b l in g T h e d ia q ra m  o n t h i s p a q e i ll u s t r a t e s ty p i c a l

D ia g rax  c on n e ct ion s w ith in a s im p l e D IM EN S IO N com p u te r
sy s t em . N o t e t h e l e n q th s o f tb e c a b l e s a n d c o rd s

a n d h ow  th e v a r i o u s c o m p o n e n t s f it t o g e th e r .

Y

: :

=

.

=  

.

=Y=5 LN =T-=IXZL J.-Xëk.i':#'#.'irW ,rlèi?

l - 4 T e c h n i c a l M a n u a l



S Y S T E K  H A R D W AQ R IN S T A R L AT IO N

(cont .) Phy sical Location of the Sy stem Modules

C a b l e a n d  T h e f o l l ow in g l i s t o f c o r d a n d c a b l e l e n g th s
Co r d L en g th s d e ta il s p h y s ica l co n st ra in t s y o u sh o ul d c o n s id e r

w h e n lo c a t in g th e sy s t em  c om p o n e n t s .

o C e n t ra l m o d u l e p o w e r c o r d = 8 f e e t

o V id e o d i sp l ay p ow e r c o r d s = 6 f e e t

o Keyboa rd cable (extended ) = 6 feet

o W o r k s t a t i o n c a b l e = 2 5 f e e t

o W o r k s t a t i o n e x t e n s io n c a b l e = l 0 0 f ee t

T e ch n ic a l M a n u a l l- 5



SY SY RM  M AQ D- A* R  IN ST A T.T.AT IO N

C e n t ra l M ö d u l e

P ro c e d q re A f te r y o u h av e p o si t i o ne d th e sy stem  com p o ne nt s ,
S . --ry  th e ne x t st ep in th e h a rdw a re in s ta l la t ion

p ro c e d u re i s to ln s ta ll a n d c o n f ig u re th e c e n t ra l

m o d u l e . T h e p ro ce d u re s o n th e fo llow in g p a g e s

d e s c rib e h ow  to :

o P la ce th e c en t ra l m o d u l e on i ts s id e a n d rem ov e

th e c ov e r .

o In sta ll tb e w o r k sta t ion c ir cu it b oa r ds .

o S e t the th un bw h eel sw it ch e s of the w o rk sta tion
c ircu it boa rds .

o C o n n e c t tb e w o r k st a t io n c a b l e s t o t h e

w o rk sta t io n c irc u it b o a rd s .

o Insta ll the yorkstation expans ion RAM circuit
boards . (Optional)

o In st a l l th e c en t ra l m o du l e e xp a n s ion R AK

circuit boa rds . (Optiona l)

o R e p l a c e th e c o v e r .

o Ch e ck th e s el e cta b l e p ow e r l in e re c ep ta cl e fo r
c o r re c t o r ie n ta t io n o f th e v o l ta ge se le c t io n c am

a n d p rop e r fus e .

o In st a l l r ub be r fee t to p ro t e ct th e b a se o f th e

c e n t ra l m o d u l e .

o R e t u rn th e cen t ra l m o d u l e to a n up righ t

po s i t io n .

o In sta l l tb e p ow e r c o rd .

l - 6 T e ch n ic a l M a n u a l



S Y s Y Rx  H AP D - AQ E  IN S T A T-L AT IO N

(cont .) Central Module

P to c e du re t C e nt Ka l K od u l e In st a l lat io n  a hd  C o n f ig u ra t ion

1 . P l a c e t h e c e n t ra l

m o du l e on it s s id e ,

unfasten the three Yyk-éygyygs
s c rew s w h ic h h o ld -- -  -  *-x -z

o p - .- . '- ' M NQN
the cover in place --%
and remove the 1
c o v e r .

2 . If y o u h av e t o in st a ll o n e o r m o re e xp a n sio n R AM  c ir c u it

boards on the central board, proceed to step #3. If you have
t o i n s ka l l o n e o r m o r e e x p a n s i o n R A M c i r c u i t b o a r d s o n w o r k -

sta t ion c i r cu it b oa rd s r p ro ce e d to ste p # 7 . If y o u do no t
h av e t o i n s ta l l e xp a n s io n R AM c ir c u it b o a rd s , p ro c ee d to s tep

41 0 .

3. If you haven 't Flready done so, unpack and examine the
e xp a n s ion R AM  c œ r cu it b oa rd a n d th e tw o p la st ic s ta n do f f s

used w ith the central board . Compare these parts w ith the
p ict ures in ste ps #4 and #5 . N ot ice h ow th e tw o c ircu it
b o a r d s a re c o n n e c t e d .

A n e x p a n s ion R AM  c i r cu it b oa rd i s f a ste ne d to th e c e n t ra l

b o a r d i n th r e e p l a c e s :

o b y an e dg e c on ne c to r w h ich e le c t r ica l ly m a te s th e tw o

c ir c uit b o a rd s , an d

o by th e tw o p la st ic sta n doff s w h ich phy s ica lly fa sten th e
e xpa n slo n pA M c irc uit b oard to th e c en tra l b oa rd .

T e ch n ic a l M an u a l l- 7



SY AY RK  P AP M- AZ k  IN n + AT.TxAT Io x

Central Module (cont .)

P ro c e d u re t C e n t ra l K o d u le In s ta l la t io n  a n d  C on f ig u ra t io n

4 . M o un t th e tw o
p l a st ic s t a n d o f f s by

p re s s in g th em  i n th e
a pp rop ria te h o les in x - e

the central board. l&
, $ -

plastlc ! o
standoffs l oA

av v

central
Y ard /

/ /

5 . Po s i t io n th e

expanlion pAM
c ir c u x t b o a rd ov e r
th e tw o p l a st ic '
s ta n d o ff s an d the ' == .

central board , l : o) 
o

connector . Press expanslon RAM  l 1 I l
t h e e x p a n s i on R A M ctrcm t o ard 

zu

g> 0
circuit board in z::s::z

place. zr xgm agy

w c l

6 . If y o u h av e to insta ll w o rk sta tion e xpa n s àon RAM c ircu àt
boa rds , p ro cee d to step #7 ) o th e rw ise , p ro cee d to step #10 .

l- 8 Te ch n ica l K an ual



SY S Y RK  M ho n e hk R  IN S T AK I.AT IO N

(cont .) Central Module

P ro c e du re z C e n t ra l K o du l e In sta l la t io n a n d C on f ig u ra t io n

7 . I f y o u h a v en 't

a l rea dy d on e so f
un p a c k a n d e x am i n e

th e w o rk s ta t io n

e x p a n s i o n R A M c i r-

c u it b o a rd s , th e

tw o p l a st ic sta n d -

o ff s u se d w i th ea ch , 
.  < -  

Plastlc
d a ll w orksta t ion %W  standoffsa n

circuit boards. t
%

A n e xp a n s ion R AM < .
c ir c u it b oa rd i s w

.  > *f a st e n e d to th e 
<pw> <*N m

w o r k s t a t i on b o a rd 
.
>i

n t h r e e p l a c e s : edge

co n n ecto r

o B y a n e d g e c o n -
ne c to r w h i ch
e l e c t r i c a l ly m a t e s

th e tw o c i rcu it
b o a r d s , a n d

o B y th e tw o p l a st i c

sta n d o ff s w h ich

p hy s ica lly fa ste n
th e e xp a n s i o n R A M
c i r c u it b o a r d to

th e w o rk s ta t io n
b oa r d .

8 . M o u n t th e tw o
p l a st i c s t a n d o f f s by  Plastlc

Pressing them in the j standoffsappropriat
e holes in )

th e w o r k s ta t i o n

b oa rd . 41. <> < w
M

0 *

w orkstatlon 
.
#

board

- - . - y

T e c h n ic a l M a n ua l l- 9



SY SY RM  J AQ D Y A* R  IN S T A L L AT IO N

Central Module (cont .)

P rocedu re r Cen t ral Ko d ule In sta lla t ion and  C onf ig u rat io n

9 . Po B i t i o n th e e x p a n -
s ion R AM c ir cu it
b o a rd öv e r th e t* O I expanslon RA M

P la st ic sta n d o f f s w-e clrcult O ard

an d W o rks ta t io n 1* <N-

board connector. /
P re s s th e e xp a n s io n
R AX c ir cu it b oa rd < < o  GX  NN

*  % .0i
n pla ce . Rep ea t ow

st e ps :7 th ro u gh #9 < > >  <>

fo r ea ch e xpansïon #
RA M c i rcu it b oa rd .

l0 . T h e re a re th i r tee n

n um b e re d , sh e e t -
m e t a l p l a te s plate #1

a tt a ch e d t o th e re a r

p a n e l o f th e c e n t ra l
module. The upper l--screw

edges of the plates (; q'p l
are fastened with a . .@  > . ,
s c r e w . C) .

( '1
count the number of e (
w o rk sta tion s y o u 'k X ,

plan to install, j ) tx
an d , be ginn in g w ith 1

'>%  t
plate #l , con se cu- x:

t iv e ly rem ov e a s
m a n y o f th e p l ate s sbeet m etal
a s y o u ha v e w o r k - plates

sta t i on c i rc u it

b oa rd s to in sta ll .

1 - 1 0 T e ch n i c a l M a n u a l



sY s Y Rx  H AP n- AP R IN S T A L T.AT IO N

(cont .) Central Module

P ro c e du re t C en t ra l K o d u l e In sta l l a t io n a n d C on f ig u ra t io n

ll . B e g in n in g a t p o s i-
tio n #l , in s ta l l th e
w o r k sta t ion c i rcu it
b o a rd s i n c o n s e c u - clrcult board

t iv e sl ot s . S ea t edge connector

th e c ir c u it b o a rd
e d g e c o n n e c t o r s a n d

m o u n te d s h e e t -m e t a l = a  a  a  a sheet m etal
2.  =  = a .  pu te hpp la te s in th e s lot s 

r  >  a  a a mq
of the bus circuit U  l-&  =  Np  ==

Nb oa r d a n d c e n t r a l

m o d u l e r e a r p a n e l . -

N o t e t B e c a r e f u l 
m CP.:>

n o t t o b e n d th e < >= > ''
z bus clrcult

s h e e t -m e ta l p l a k e s ' Y
ard

w h e n i n s e r t in g th em  j
ot#lSin th e c en t ra l

m o d u l e r e a r p a n e l

s l o t s .

l 2 . Fa s t e n th e w o r k s t a t i o n c i r c u it b o a r d s in p l a c e u s in g th e

s c r ew s y o u rem ov e d in st e p # 10 .

13 . Notice that there is clrcult board posltlon #1
a th um bw h e e l sw lt c h

o n  th e r e a r e d g e o f r- - = r- - --a

e a ch w o r k s t a t i o n r- - --N

c iz c u it b o a r G . o o

'! i! il ljR
otate each thumb- '! jj !j j! =

W h ee l sw it ch t o a :' * '
@ *c o n s e c u t iv e n um b e r , 2 2

b e s in n in g w i th #1
in c i rcu it b oa r d = =

p o s i t io n #l . = - =  = =
=

N o t e r N o tw o thum bw heel

sw i t ch e s m ay b e s e t sw ltch

t o t h e s am e n um b e r .

T e ch n ic a l M a n u a l 1- 11



S Y S Y RX  H AQ D / AQ R IN S T A LT.A T IO N

Central Module (cont .)

P ro ce d ure r ce n t ra l ë o d ule In s ta l la t io n a n d c o n f ig u ra t io n

1 4 . N o t i c e th a t ea c h
w o r k sta t ion c i r cu it

b o a rd h a s a c o n ne c-

tor which proj ects workstatlon
th ro u gh th e re a r w orkstatlonctrcu tt board
p a n e l o f th e c e n t ra l . j cable
modul e. Connectorhj

U n c o i l th e w o r k - - - --

station cables and jgjgg
a t t a ch o n e c a b l e to

ea ch o f th e co nne c-
to r s . Fa st en th e w orkstatlon
c a b l e s se c u r e ly , cable connector

u s in : th e sc rew s

a tta ch e d to th e

ca b l e p l u g s .

l5 . Rep la ce kh e top cov er o f the ce nt ra l m o dule , an d fa sten it
w ith th e th r ee s c rew s w b icb y ou rem ov e d in st e p  # 1 .

l6 . N o t ice th e se le c tab l e p ow e r l ine re cep ta c l e l o ca te d o n th e

re a r p a ne l o f th e c e n t ra l m o d ul e . It co n s i st s o f a v o l ta ge

se le ct ion c am , a fu s e a nd f u se h o ld e r a nd a re ce p ta c l e fo r

the m ain pow er cord . (See th e illusttations in step s #l8 and

#19 .)

If th e p ow e r o u t let s in y o u r o f f ic e s up p ly th e v o lta ge sh ow n
in th e w ind ow o f the p ow e r re cep ta c le , p ro cee d to step #21 .

If th e pow er o u t l et s in y o u r o f f ice d o n o t s up p ly th e

v o l ta ge sh ow n , p roc ee d to s te p # 17 .

- - - . >

1- 12 Te ch n ica l Ma nual



S Y SY RX  H AQ D - AP R  IN S T A T.K AT IO N

(cont .) Central Module

P ro c e du re z C en t ra l K od u l e In st a l la t ion a n d C o n f ig u ra t ion

l7 . 0 se a sm a l l s l o t t e d .

sc rew d riv e r to (
g e n t ly p ry o p e n
th e d o o r o f th e

-  selectables e l e c ta b l e p o w e r
. . . .

- . . . . ' - - '
- ' 

pow er llnel i n e re ce p t a c l e
.  c FTj > receptacle

@

S 'JS

l 8 . R em ov e th e l l 5V A C

(qrey ) or 230VAC
(black ) fuse assem-
b 1y f rom  th e f u s e crr r D

c c c c c rfu se
re c e p ta c l e . R e p l a c e cr cr r

assem blyth i s w i th th e

a l t e r n a te a s s em b ly

c o n t a i ne d i n y o u r
c e n t ra l m o d u l e fuse 

-  

*

i n s t a l l a t i o n k i t . holder

W h e n y o u i n s t a l l t h e
n e w f u s e a s s e m b ly ,

i e n t th e a r r ow  o n fuse cn x uoo r

th e f u s e a s s e m b ly  c n x xa

i n th e sam e d ire c - == = =  c a = = a
t io n a s th e a r r ow s

o n th e d o o r o f th e

p o w e r r e c e p t a c l e .

T e ch n ica l M an u a l 1 - 1 3



S Y S Y RX  H A / n- AP R  Ix s T A TaToat zo x

Central Module (cont a)

P roced ure t C en t ra l K od ule In sta lla t ion ahd Coa f igu ra t ion

l 9 . R em ov e th e v o l ta g e
se le c t ion c am  f romth e sel e c ta b l e p ow e r r= = rDr c = = =

l ine re cepta cle . rccxr  -
voltage

selectlon cam  --  -
R o ta t e kh e c am  o

app rop ria te ly an d - -

re p la c e i t so th e
c o r re ct v ol ta g e s i gn

(eitber ll5VAC o:
230VAC ) appears
w h en th e d oo r of kh e
p ow e r ze cep ta c l e i s c c = o
c lo se d . c - -- =

2 Q . C lo se the d o o t o f th e se le c ta b l e p ow e r l i ne re cep ta c l e .

1- 14 Te ch n ica l Ma nual



sY sY RK  M AP M- AR E  IN sT A h T.hT lo l

(cont .) Central Module

P ro c e du re t C e n t ra l K od u l e In s ta l la t ï on  a n d  C o n f igu ra t fon

2 l . P o u r s e l f - a d h e r i n g r u b b e r f e e t : u s e d t o p ro t e c t t h e b o t t o m

s u rf a c e o f th e c e n t ra l m o d u le , a re co n ta in e d in y o u r
in s ta l la t ion k i t .

B e fo re m o un t in s th e f ee t , y o u m us t d e c id e on a n o r ien ta t ion
f o r th e m o d u l e , b e c a u s e o n c e a t ta c h e d r th e f e e t a r e d if f i-

cu l t t o rem ov e . A l th o u gh v e r t ica l o r i en ta t ion i s us ua l ly

p referred (because less floor space is req uired ), the module
m us t b e se rv ic e d w h il e in a h o r i zo n ta l po s it ion .

L

1

tJ

A f t e r y o u h a v e m a d e y o u r d e c i s i o n , p l a c e t h e c e n t ra l m o d u l e
o n on e o f it s s id e s . R em ov e th e p ro te ct iv e p a p e r f rom  th e
a d h e s iv e s u rf a c e o f ea ch r u b b e r f o o t . M o u n t t h e f e e t a t t h e

co rne r s o f th e m o du l e b a se . Fo r op t im a l sta b il ity , m o un t th e
f e e t a s cl o se t o th e co r n e r s o f th e ba se a s p o ss ib l e .

u  n  n

rubber rubber

feet feet

D  n  r

T e ch n ic a l K a nu a l 1- 1 5



SY SY RK H AQ DW AP R IN ST A LK A T IO N

Central Xödule (cDnt .)

P ro c e d a re t C e n t ta l K o d u le In st a l la t io n a n d C on f iqa ra t ion

22 . R et urn the cenk ral m o d ule to the ch o sen o rien ta tion ! Do no k
sl ide th e m odule on its rubb e r feet un t il th e adhe sav e ha s
c u re d f o r a k l ea s t th re e ho u rs . ë a x im um a d h e a io n ka ke s 2 4

h o u r s .

23 . P lu g on e en d o f th e c e n t ra l m o d ul e m a in pow e r c o r d in th e
se lecta b le pow er l ine re cepta cle , and p lug th e o th e r end in

a v a l l o u t l e t .

Th is com p lete s th e insta llat ion and con f iqu ra t ion o f the

D IM E NS IO N c e n t ra l m o d ule .
.  -  - . . -  

.

l - 1 6 T e ch n i Ca l M a n ua l



s Y s Y Rx  M AP D- AP R IN S T A T.T.AT IO N
W o rk s ta t io n

P ro c e d u re A f t e r y o u h a v e in s t a l l e d a n d c o n f iq u r e d th e
,- <  S n- - - ry  c e n t ra l m o d u l e , t h e n e x t s t e p i n th e h a r dw a re

in sta l l a t io n p ro ce d u re is t o in s ta l l a n d c on f is u re
th e w o r k s ta t i o n s . T h e p ro c e d u r e s o n th e f o l l ow in g

p a g e s d e s c r ib e h ow  t o :

o P l u g th e k e y b o a r d c a b l e i n t o th e c o n n e c k o r b o x .

o P lu : th e v ide o ca b l e in to th e v id e o d i sp l ay .

o M o u n t th e c o n n e c t o r b o x .

o M o u n t t h e w o r k s t a t i o n la b e l .

o P l ug i n th e v id e o d i sp l ay  p o w e r c o r d .

o Adjust the tilt-and-sw ivel mechanism .

T e ch n ic a l M a n u a l 1 - 17



S Y SY RK  H AQ M- AQ R  IN ST KR T.AT IO N

Workstation (cont .)

P ro ced ure t W o rksta t ion In sta lla t ion and Con f igu ra t ion

1 . R o u t e th e un co ile d w o rk sta t ion c a b l e s to th e w o r k sta t io n s .

2 . N o t ic e th a t ea c h
k ey b o a r d c a b l e e n d s w orkstatlon

i n a s ix- p in p l u g . connector Y x
Th i s p l u: m a t e s w ith 6-PIn receptacle

a s ix- p in re c e p ta c l e
in a w o rksta t ion
c o n n e c t o r b o x .

A tta ch a 1 l th e -
k ey b o a rd ca b l e s to
the ir re sp e ct iv e - - keyboard cable
c o n n e c t o r b o xe s . & pln plug

3 . A  v id e o d i sp l ay
ca b l e , w h ich e x t en ds Vldeo dlsplay
f r om  ea ch c o n n e c t o t receptacle

b o x , en ds in a p l u g .

This plug mates with Q c c

a receptacle on the xM  4Nb
ack panel of a .

v i d e o d i s p l ay . 
. o  . . . 10

A t ta ch a l l th e v id e o

d i sp l ay c a b l e s to
th e i r re sp e c t iv e vldeo dlsplay

v id eo d i sp l ay s . cable plug

1- 1 8 T e ch n ic a l M a n u a l



S Y S Y RK H A Q D W A R E  IN S Y A L L A T I ON

(cont .) Workstation

P roc edu re t W o r ks ta tion Ins t all ation and C on f igu ration

4 Notice the 3/4* circlq of Dual LockTz included wikh each*
w o rks tation in s talla tâon k it. It is us ed to f as ten th e
co nn e c to r b o x ko a lo c a t ion c lo s e to th e w o r ks k a t ion v id e o
d is p l ay .

r an z z cw

h a v e u s e d th e D u a l L o c k T z t o a t t a c h th eO n c e y o u

con n e c to r b o x t o a s u i tab l e s u rf ace , y o u c an n o t e as ily

rep os i t io n th e co n n e c to r b o x .

5 . a em ov e th e p ro te c -
t iv e p ap e r f r o m  o n e

s ide af th e Du al protectw eT
n ircle, and paper-- -----  ;Lock c

a t ta ch th e c i r c l e w

to the back of the x )
c o n n e c to r b o x .

t

6. Rymove khe protec-
tâv e p ap er f rom th e
o th e r s id e of th e
c i r c l e , an d p res s protectlve
th e c o n n e c t o r b o x paper

ag a i ns t a s u rf ace

n e ar th e v id eo -
d isp l ay . .

T e ch n i c a l M a n u a l 1 - 1 9



S Y S Y RK R AQ D W A R E  IN S T A A.T.A T I CN

Workstation (cont .)

P roced u re t W o rks tation  Ins tall ation ahd C onf igu ratàon

7 . Yo u rece ived tw e lv e p re-num b ered w orks tation l ab e ls as p ar t
o f y o u r c en tr al m o du l e ins ta ll at ion k i t. S t ar t in g a k th e

b ac k o f th e c en t ra l m o d u l e , tr a c e th e c ab l e w h ich con n e c ts

w orkstation circuit board #1 (found in pos ition #l) to a
w o rk s tatio n . A t ta ch w o rks k a t io n l ab e l #1 k o th e f ro n t of

th is w orks ta t ion 's v id eo d isp l ay . R ep eat th es e s teps un t il
y ou h av e ass ig ned an d attach ed a p re-num b e red lab e l to th e

f ron t o f e a ch v id eo d isp l ay .

w orkstatlon

lao l

1

= =  = r =  c r  *

posltlon #1 --.R*%M-* R11.

8 . P lu q th e p o w e r co rd of ea ch v id eo d is p l ay in to a w all o u tl e t.

1- 20 Te ch n ic al M anual



S Y S -  H M D W A R E IM T A K K A T I Y

(con t .) Workskation

#* <  T l l t and  Th e o p t ion al N o r kh S ka r D IM EN S I ON T ï l t an d S w iv e l

Swivel mechanism is designed to allow adjustment of the
w o r ks t a t ion v id e o d isp l ay v ie w in g an g l e.

P ro c edu re z T il t an d Sw iv e l In s t a l l a tion

1 . L o o s e n th e w in g n u t

of th e t il t an d -
s w iv e l m e ch an is m  v
s o th e tw o s e c t ion s
m ay b e m o v e d f r e e l y . x

v r

w lng nut

2 . R o t a k e kh e t i l t an d

s w fv el m e ch an is m s o -

the edqe of the - <%Q%  - ->  
-

s w iv e l p l ate w h ich w
h as an upp e r l ip is -
f ac i n g to w ar d y o u.

w  
-

>
A  

jv

3 . P l a c e th e w o r ks k a -

t ion v id eo d isp l ay
o n th e s w iv e l p l a t e
so the f eet of the h Z
d is p l ay  s t r a d l e th e

l ip o f th e s w iv e l
p l a t e .

vldeo dlsplay Zx ws

feet

l I
I

e  llp

T e ch n ic al M anu al 1- 21



S Y S Y RK H A R D WA R E IN S P A L L A T I :N

Workstation (cont .)

P ro cedu re z T il t and Sw iv el Ins ta ll ation

4 . P r e s s d o w n o n kh e
b as e p l ate of th e
t i l t an d s w iv e l sw lvel plate

m e ch an is m  w h i l e
g rasp in g th e s w iv e l
p l a t e . R o t a t e th e

s w i v e l p l a t e t o a
co m f o r t ab l e v i e w ing

an g l e .

base plate

T h is c o m p l e ke s th e h a r d w a r e i n s t a l l a t i on p r o c e d u r es f o r th e

D IM ENS I ON w o rk s tat io n .

1- 2 2 T e ch n ic al M an u al



P V IPH RDAT. EX IM G T  INS TATJ.AT IX
Sh a re d P r in t e rs

C en t r a l Th is s e c t i on o f th e ch ap t e r ex p l ai ns h o w to
K o d u l e in s t a l l p r in ter s a t th e D IM EN S ION ce n tr a l m o d u l e.
P r in t e r D p t o th r e e p r i n t e r s m  a y b e i n s t a l l e d a t o n e t i m e ,
In s t a l l a t ion s b e c au s e th e c e n t r a l m o d u l e c an a cc ep t o n e p ar a ll e l

an d t w o s e r i al p rin t e rs s lm u l t an e o us ly .

S e r i a l v s . B ef o r e a t t ach in g a p r in te r to th e ce n t r a l m o d u l e ,
P a r a l l e l y o u m us t d e ke rm in e if it us es a s e r i a l o r p ar a ll e l

In terf ac in q in te rf ac e .

S e r i a l an d p ar a l l e l in t e rf ac in g a r e m e th o ds o f

daya transmissign used by the printer. Serial
p rin te rs t r ans m at d at a b i ts s eq u en t ia lly , w h ile
p a r al l e l p rin t ers tr an s m it d a t a b i ts

s im ul tan eous ly . If y ou a re in d oub t ab ou t th e
in t e rf a c e us e d by y ou r p rin te r , ref e r to y o u r
p r i n t e r m an u a l .

P r in t e r If y o u r p r in t e r u s es a s e r i al in t e rf ace , us e a

C ab l es D IM EN S I ON s e r i al p rin te r c ab l e t o a t t ach th e
p r in te r to th e c en kr a l m o du le .

If y ou r p rin te r u s e s a p ar a ll e l in te rf ac e , us e a
D IM BN S ION p ar a l l e l p r i n te r c ab le ko a t t ach th e

p r i n t e r t o th e c e n t r a l m o d u l e .

T e ch n i c al M an u al 1 - 2 3



P ERIPH RPAT. EQU IPK ENT INSTALLAT ION
Sh ared Printers (cont .)

Inst:llatïon There is only one specific requirement that must
R equ arex en ts b e m e t w h en a ttach in : p rin ters to th e c en tr al

m o d u l e z

T n E C EN TZ A L M ODD L E A N D IT S P R IN T ER S M D S T S H A R E

P OW ER œ  T L E TS T H A T A R E PA R T O F A  C QM M ON L Y FU S E D

A N D G R OU N D ED E L EC TP IC A L C IR CU IT .

Th is p recau tion el im in ates g ro un d loop s w h ich
co u ld c a us e e r r a t i c b eh av i or of th e p rin te rs , o r

th e c en t r al m o d u l e , o r b o th .

P ro c e d u re Th e f o l low in g p ro c e d u r es d es c r ib e h o w to :

S ua m ary
o C on n e c t an in t e rf ac e c ab l e b e t w een a s h ar ed

s e r i a l o r p ar a ll e l p rin te r an d th e c en t r al

m o d u l e .

o P lu g in th e p r in te r p o w e r c o r d .

1 - 2 4 T e ch n ic al M an u al



P ER IPH RQAT. ROP IPK EN T INS TALKAT I CN
(cont .) Sh ared Prinkers

#*<  Pay allel The back panel of the central module has one
P r an te r co n n e c to r w h ich y o u m ay us e f o r a t tach in g a
In s t a l l at ion p ar a ll e l p rin te r. Th is c onn e c to r is l ab e l ed

*p a r a l l e l l .*

P roc edu re z Sh ared P ar allel P rin te r Ins ta ll at àon

1 . Co nn e ct o n e en d of a p ar a ll e l p ri n t e r c ab l e to th e p ar a ll e l

port connector C parallel I*) on the rear panel of khe
c e n t r al m o d u l e . P i r m l y f as t e n th e c ab l e u s i n g th e s c r e w s

a t t a c h e d t o th e c ab l e c o n n e c t o r.

2 . C on n e c t th e o th e r en d of th e p a r a l l e l p rin te r c ab l e to th e
p o r t c on n e c to r of th e p ar all e l p r in te r. F i rm ly f as t en th e

c ab l e u s in q th e s c r e w s a t t a ch e d k o th e c a b l e c o n n e c to r .

3 . Connect the p rinEer m ain pow er cable to a ll5VAC (or 230VAC )
#* <  w a l l o u t l e t w h i ch i s c o m m o n ly  f u s e d an d g r o un d e d to kh e

c e n t r a l m o d u l e .

T h is co m p l etes th e ins t a ll at ion p ro ce du re f o r a sh ar ed

p ar all e à p rin te r.

T e ch n ic a l M an u al 1 - 2 5



PERIPH ERA L EQO IPK ENT INSTALLATION
Sh ared Printers (cont.)

S e r l a l T h e b a c k p a n e l of th e c en tr a l m o d u l e h a s t w o
P r in te r co nn e c to rs w h ich y o u m ay us e f o r a t t a ch in g s e r i al

In s t a ll a t ion p ri n te rs . Th es e c o n n e c tors ar e l ab e l e d *s e r i a l 1 *

a n d ls e r i a l 2 .*

P ro c ed u r e t Sh ar ed  S e ri al P rïn t e r In s t al l a tlo n

1 . C o n n e c t on e en d of a s e r ia l p rin te r c ab l e t o e i th e r of th e

serial port connectors C s erial 1* or *serial 2*) on the rear
p an el of th e cen tr al m odule. F i rm ly f as ten th e c ab le us in g
th e s c r e w s a k t a ch e d t o th e c a b l e c o nn e c to r .

2 . Con n e ct th e o th er en d o f th e s e r i al p r in t e r c ab l e ko th e

s e r i al p o r t co n n e c t o r of th e s e r i a l p rin te r. F i rm ly f as ten

th e c ab l e u s in g th e s c r e w s a t t a ch e d t o th e c ab l e c o n n e c t o r .

3 . Connect th e printer m ain pow er cable to a ll5VAC (or 230VAC)
w all ou tle t w h ich is com m on ly f use d an d g roun d ed to th e

c en t r a l m o d u l e .

Th is co m p l etes th e ins tall at ion p ro cedu re f o r a sh ared s e ri al

p ri n t e r .

1 - 2 6 T e ch n i c a l M a n u a l



PD IPH RRM ' N IIO ENT IV TALT'AT Iœ
L o c al P ri n t e rs

,- <  W oTks tation Th is s ection of th e ch ap ter exp l ains h ow to
P r 'ân t e r in s t a l l a p r l n te r a t a D IM EN S I ON w o r k s t a t i o n .
In s t a l l a t io n s On ly o n e p r i n t e r m ay b e i ns t a l l e d a t e a ch w o r k s t a-

tio n , an d th e p rin t e r m u s t us e a s e r i a l in te rf ac e

com p a tib le w i th th e Elec kron ic In du s tries
A s so c i a tio n 95 - 2 32 C s t an d ard . Th is s t an d ard

attem p ts to ens u re in te rf acins co m p at ib il ity

betw een data term inal (DTE) and data comm unica-
tions (DCE) equipm ent.

E lA  /5 - 232C Th e p o r tion of th e s tan d ard w h ich conc erns th e
Coa p atàb llïty D IM ENS ION w orks takion s tates th at a iqnal groun ds

and shield (sV  ety ) qrounds (of th e p rinter, in
th is ins tance) m ust be w ired in a m anner w h ich
p e rm i ts th e i r is o l a ti o n f r om  e a ch o th e r. If y o u

are in doub t ab ou t y ou r p rin te r 's ab il ity to m ee t
th is s t an d ard , ref e x t o y ou r p rin te r m an u a l.

M a ny  c o m m o n ly  av ai l ab l e p r i n t e r s m e e t th e E IA

Rs - 232C sp ec if ic ation .

Som e p rinters th at h av e th el r s ign al and sh ield
(s V  ety) grounds w ired togekh er m ay b e m odified
to m e e t th e iso l at i on r eq u i re m en ts . Th e p r in t e r

m ain ten an c e m an u als m ay  con t ain P ro c e du re s th a t

exp l ain h o w to is o l ate th e ç r o un ds .

If y o u h av e a p r i n t e r i n w h i ch th e s ig n a l g r o u n d

and sh ield (saf ety ) ground are insep arably w ired
to ge th e r, o r if y o u h av e a p rin te r w h ich uses a
p ar a l l e l in te rf ace , th is p r in t e r m ay n o t b e c on -
n e c te d t o a D IM EN S I ON  w o r k s t a t i o n . In s k e a d ,

cons ider us ing i t as a sh ared p rin ter a t th e

c e n t r a l m o d u l e .

T e ch n ic a l M an u al 1 - 27



PERIPH ERA L EOn IPK ENT INS TALLATION
Local Printers (cont .)

s e r i al v s . B ef o r e a t tach in g a p rin te r to a w o rks t a tion , y o u
P ar all el m us t en s u r e th a t i t us es a s e ri al in te rf ace.

P r in t e rs
A s d is cus s e d e a r l ie r in th is ch ap t er , s e r i al an d
p ar al l e l in te rf a c in g ref ers to th e m e th o d of d a t a
t r an s m is s i on us e d b y th e p r i n t e r . S e r i a l p r i n t e r s

t r an s m i t d a t a b i ts s eq u e n t i a l ly , w h il e p a r a l l e l

p rinte rs transm it d aka b its s im u ltaneous ly . If
y ou are in doub t ab ou t th e in te rf ace us ed by y ou r
p r in te r , r ef e r to y o u r p rin te r ow n e r 's m an u al.

W o rks ta t ion You r p ri n te r o w n e r 's m an u al m ay p rov id e y o u w i th

S e r i al P o r t th e inf o rm at ion to m ak e y o u r p rin t er 's s e r i al p o r t

com p a t ib l e w i th a n u m b e r of d iff e r en t c om p u t ers .
If th is is th e c as e , tb e f o l l o w in g ch a r t m  ay h e lp
y o u. It sh o w s th e s ig n a ls u s ed by y ou r D IM EN S ION
w o r ks t a t ion w h en c o m m un ic a t in g w i kh a s e ri al

p r i n t e r .

P i n N um b e r S i g n a l N am e

l Sh ield (s af ety ) qround
2 T r ans m i t D a ta - f rom co m p u te r to

p rin t e r
3 R eceiv e D a ta - f rom  p rinter to

c om p u t e r

4 2T5 (req uesk to send) - alw ays
ass er ted ou tpu t f rom com pu ter

6 DSR (data set ready ) - input to
c om p u t e r

7 S ig n a l g ro un d

20 DTA (data term inal ready) -
alw  ay s as s e r te d o u tp u t f r o m

c om p u t e r

1-2 8 T e ch nic al M anu al



P ER IPH ERAL RP IIPK ENT INSTALLA T ION
(cont .) Local Printers

P r in t e r M o s t s e r i a l p r i n t e r s w h i ch m e e t th e E IA  R S - 2 3 2 C

C ab l e s s t an d a r d m ay b e a t t a ch e d t o th e D IM EN S I ON w o r k-

s t a t i o n b y u s i n q a Nn u l l m o d em ? c ab l e . T h e c ab l e

m u s t h av e c o n n e c t o r s o f th e p r o p e r g e n d e r w h i ch

m a t ch th e p o r ts o f th e w o r k s t a t i on c o n n e c k o r b o x

an d y o u r p r i n t e r.

T h e w i r i n g f o r a n u l l m o d e m c ab l e i s s h o w n i n th e

f o l l o w in g ch a r t :

D IM ENS ION C onnec to r P rin ter C on nec ko r
P in N um b e r P in N um b e r

l l

2 3

3 2

4 8

5 8

6 2 0

7 7
8 4 & 5

2 0 6

T e ch n i c a l M a n u al 1 - 2 9



PZRIPHERAL ROn IPK ENT INST KT.LATIQN
Local Printers (cont .)

P ro c ed u r e z L o c al S e r i al P r in te r In s t al l a ti on

1 . C o n n e c t on e en d of a s e r i al p rin t e z c ab l e t o th e s e r i al p o r t
of th e w orks tation conn e cto r b o x. F i rm ly f as ten th e c ab le

u s in s tb e s c r ew s at t a ch e d to th e c ab l e co n n ec to r.

2 . C onne c t th e okh er en d of th e c ab l e to th e s eri al p o r t
c on n e c to r of y ou r p r i n te r. F i rm ly f as t en th e c ab l e us in g

th e s c r ew s a t ta ch e d to th e c ab l e c o n n e c to r.

3 . Connect the p rintez m ain pow er cable to a 1l5VAC (or 23QVAC)

w a l l o u t l e t.

T h is co m p l e tes th e in s k a ll a tion p ro c ed u r e f o r a l o c al s e r i al

p rin t e r .

1- 3 0 T e ch n ic a l M an u a l



PM IPHERA L O IIM ENT INSTAKT'ATIX
L o c a l M o d em s

Local Kod:a  Th is section of th e ch apter explains h ow to
In s t a l l a t 'a o n  in s t a l l a m o d em  a t a D IM EN S I ON w o r k s t a t i o n . On ly

o n e m o d e m  m ay b e i n s t a l l e d a t e a ch w o r k s t a t i on ,

an d th e m o d e m m u s t u s e a s e r i a l in t e rf a c e c o m p a t i-

b l e w i th th e E l e c tr o n ic In dus t r i es A s s o c i at ion

R S - 2 3 2 C s t an d ar d .

M os t com m o n ly av ai l ab l e m o d e m s m ee t th is ind us t ry

sp e c if ic a ti on ; h o w ev e r , if y o u are in d o u b t , y o u

sh ou l d r e a d y ou r m o d em  o w n e r 's m an u al .

S e ri a l v s . B ef o r e a t t a ch in g a m o d em  t o a w o rks t at i on , y o u
P ar a ll e l m us t en s u r e th a t i t u s es a s e r i al in t e rf ace.

K o d - e
A s d is c us s e d e a r l i e r in th is ch ap t e r , s e r i al an d
p ar al l e l in te rf ac in g ref er s to th e m e th o d of d a ta

t r an s m i s s i on u s e d b y th e m o d e m . S e r i a l m o d e m s

tran s m f t d a t a b i ts s eq u e n t i a l ly , w h il e p a ra ll e l
m od em s t r an s m i k d a t a b i ts s im u l tan e o us ly . If y o u

ar e in d o u b t ab ou t th e in te rf ac e u s e d by y o u r
m o d e m , r ef e r to y o u r m o d e m  o w n e r 's m an u a l .

W o rks t a tio n Yo u r m o d e m o w n e r's m an u al m ay p rov id e y o u w i th
S e r i a l P o r t th e i nf o rm a t ion to m ak e y o u r m o d em ls s e r i al p o r t

com p a t ib l e w i th a n u m b er of d iff er en t c om p u t ers .
If th i s i s th e c as e , th e f o l l o w i n : c h a r t m ay h e l p
y ou. It sh ow s th e s i gn a ls u se d by y o u r D IM EN S I ON
w or ks t a t i on w h en co m m un i c a t in g w i th a s e r i al
m o d em .

T e ch n ic al M an u al 1 - 31



P ER IPE O M  FG IIIM O T INS TA LLAT Iœ
Local M odems (cont .)

W o rks t a t io n - - . . - - - - - - . - ... - - - .. -
S e r i a l P o r t

(cont .) Pin Number S ignal N am e

l Shield (saf ety ) ground
2 T ran s m i t D a t a - f r om c om p u t er to

m o d em

3 z e c e iv e D a t a - f rom  m o G em  to

c om p u t e r

4 :TS (request to send) - alw ays
ass e r te d o u tp u t f zoa com p u t e r

6 DSR (d ata set ready) - input ko
com p u t e r

7 S i g n a l q r o u n d

20 DTR (data term inal ready ) -
alw ay s as s er te d o u tp u t f rom

c om p u t e r

K o d em  M o s t s e r i al m od em s w b icb a ee t th e E IA  R 5 - 232C
C abl es s tan d ard m ay b e attach ed ko th e D IM EN S ION w ork-

s ta t ion by us ïn q a *n u l l m o d em * c ab l e. T h e c ab l e
m us t h ave conne cto rs of th e p rop er g en d er w h ich
m at ch th e p o rts of th e w o rk s t a tio n c o n n e c t o r b o x

an d y o u r m o d e m .

Th e w i r i n g f o r a n u l l m o d e m  c ab l e i s s h o w n i n th e

f o l lo w in g ch ar k :

D IM EN S I ON C o n n e c to r P rin te r C o n n e c to r

P in N um b e r P in N um b e r

l 1.
2 3

3 2

4 8
5 8

6 2 0

7 7
8 4 & 5

2 0 6

1- 3 2 T e ch n ic al M an u al



PERIPHERAL RP IIPK ENT INSTAKKATION
(cont .) Local M odems

P ro c e d u re t L o c a l K o d ex  In s t al l at ion

1 . C o n n e c t on e e n d o f a s e r i al c ab l e to th e se r i al p o r t of th e
w orks tation connec to r bo x. F irm ly f as ten th e c abl e us in : th e

s c r e w s a t t a ch e d t o th e c ab l e c o n n e c t o r.

2 . C on n e ct th e o th e r en d of th e c ab l e to tb e s e r i al p o r t of th e

m o d em . F i rm ly f as te n th e c ab l e us in g th e s c r e w s a t t ach e d to

th e c ab l e c o n n e c t o r .

3 . Connect th e m odem m ain pow er cable to a ll5VAC (or 230VAC)
w a l l o u t l e t .

Th is co m p l et es th e i ns ta ll ak fon p ro c e du r e f o r a l o c al m o d em .

Te ch n ic al M an u al 1 - 33



PERIPH ERA L ROH IPK ENT INS TA LLA TION
L o c a l M o u s e D e v ic es

L o c al K o u s e On ly a m o u s e w h i ch u s e s a s er i al in te rf ac e m ay b e
In s t a ll at ion a tt a ch e d to a w o r ks t a t i on . A d d i t ion a l ly , th e

m o us e m us t conf o rm to E IA  RS- 2 32 C s p e c if ic a tïon s .

A ty p ic al m ous e m e e ts th is in du s try s p e c if ic a t ion ;
h o w ev e r , if y o u ar e in do u b t, y o u sh o u l d r ead y o u r

o w n e r 's m an u a l .

P ro c ed u r e r L o c al K o us e In s t a ll a t io n

1 . C on n e c t o ne en d of a s e r i al c ab l e t o th e s e r ia l p o r t of th e

w or ks ta tion conn e c to r b o x. F irm ly f as ten th e c ab l e us in: th e

s c r e w s a t t a ch e d t o th e c ab l e c o n n e c t o r.

2 . D u e to d iff e ren c es in m o us e ïn te rf ac e con n e c kion s , y o u sh o ul d

ref e r to y ou r m o us e o w n e r 's m an u al to co m p l e te th e i ns t a ll a-

tion p rocedu re.

Th is co m p l e tes th e h ar d w ar e ins t a ll at i on p ro ce du r es f o r

p e rip h e r al eq u ip m e n t.

1 - 3 4 T e ch n i c a l M a n u a l



C H A PT E R  2

S P E C I F IC A T IO N S

In t ro duc t ion  T h i s ch a p t e r co n ta in s g en e ra l sp e c if ic a t ion s fo r

th e D IM EN S IO N sy st em . I t a l so co n ta in s d e ta il e d
sp e c if ic a t ion s fo r th e key b oa rd : v id eo d isp lay

an d p ow e r s up p ly s u ba s s em b l ie s . A  com p a t ib il ity
sp e cif ic a t ion fo r no n -N o r th S ta r c ir cu it b oa rd s
w h ich m ay b e a t ta ch e d to th e b u s c ir c u it b o a rd is

a l so in c l ud e d .

T h e sp e c if ic a t ion o f ea ch s ub sy st em  in c l u d e s an

ov e rv iew ; a n env ironm e n ta l sp e c if ica t ion ; a pow e r

req u i rem en t ; co sm e t ic req u irem en t s ; an d , p e rt in en t
e le c t ric a l , ph y s ic a l , an d m e c h an ica l p a ram e t er s .

L ist s o f v a r io u s a g en c ie s a n d su ba s sem b ly
s ta n d a r d s a r e a l s o in c l u d e d .

T e ch n ic a l K a n u a l 2- l



S PE C I F IC KT IO N S
Sy s t e m

In t ro d u ct io n T h is se c t ion o f th e ch a p te r l is t s g en e ra l
sp e c if ic a t ion s fo r th e D IM EN S IO N com p u te r .
In c l u d e d a re s i z e , p ow e r a n d e n v ir o nm e n t a l

sp e c if ica t ion s fo r th e c en t ra l m o du l e an d

w o r k s ta t io n a s w e l l a s sp e c if ica t io n s fo r th e
d i s ke tte d r iv e , f ixe d d i s k d r iv e an d c en t ra l

module I/O portsp

D e ta i l e d sp e c if ic a t ion f o r th e v id e o d i sp l ay ,

k ey b o a rd , c e nt ra l m o d u l e p ow e r s upp ly an d b u s

c ircu it b oa r d m ay b e fo un d in o th e r se c t ion s o f

th e ch a p t e r .

2 - 2 T e ch n ic a l M a n u a l



S P E C I F IC K T IO N S

(cont .) Sy stem

Pyysical Central Kodule Keyboard Vt'deo DisolavS
aze 23 .75* 4h ) l .375''(h ) ll .75* (h )

1l .37 5* (w ) l7 .75* (w ) l4 .25 * (w )
l9 .5* (d ) 7 .625 * (d ) 12 .7 5* (d )

N e t 6 0- 8 4 lb s . 3 .3 lb s . 1 9 lb s .

W e ig h t

U .S . 95 - 1 3 5V A C p ro v id e d l 00- l3 2V A C

Power by
R e q u a r o- on t s c en t r a l m o d u l e

U .S. 10 amps (RMS) N/A 0.3 amps
Pow er @ ll5VA C @ ll5VA C
C o n s um p t io n

In t e rn a t f on a l 1 9 0 - 2 6 4V A C p ro v id e d 1 95 - 2 6 4V A C

P o w e r b y

R e q u i r o- o n t s c en k r a l m o d u l e

International 5 amps (RMS) N/A 0 .18 amps
Pow er @ 23 0VA C @ 23 0VA C
Co n s um p t ion

T ex p e ra t u r e o O p e r a t in g z 1 0O c t o 4 0O c

and (500 F to 1040 F )
Hu- ldlty 30% to 80% (non-condensing )

r e l a t iv e h um i d i ty

o Non-opyrating -200 C to 60O C
and shapp ing .. (-40 F to 1400 F )

30% to 90% (non-condensing )
re la t iv e h um id ity

T ech n ical M an ual 2-3



S PE C I F IC A T IO N S

System (cont .)

Diykette o Number of drives : l
D r iv e

o Diskettes : 48 tracks/inch , soft-sectored ,
d o u b l e - d e n s i ty

o Storage : 40 cylinders, 2 heads , 8 or 9 sectors/
t ra c k

o Transfer rate : 250 Kbits/sec.

o Latency (av erage ): l00 m sec .

o A ccess T ime (track-to-track ): 6 msec .

o Track Density : 48 tracks/inch

o T ra c ks p e r s ide : 40

f t re a d e r ro r ra te : l p e r l 0 9 b i t s re a do S o

1 2 b i t s r ea do H a r d r e a d e r ro r ra t e z l p e r 1 0

6 s e e k so S e e k e r r o r ra t e : l p e r 1 0

2- 4 T e ch n ic a l M a n u a l



S P E C I F IC A T IO N S

(cont .) Sy stem

F i xe d D i sk o C a p a c ity : lsM b y t e 3 oM by t e
D r iv e

F o rm a t t e d

p e r t r a c k 8 , 7 0 4 b y t e s 8 , 7 0 4 b y t e s

p e r se c t o r 5 1 2 b y te s 5 1 2 b y t e s
s e c t o r s p e r t ra c k 17 17

o Transf er rate : 5 Mbits/sec 5 Mbits/sec

o A c c e s s t im e :

T ra c k - to - t r a c k 1 8 m s e c . 8 m s e c .

(w ith settling
tim e )

Av erage (w ith l20 msec . 55 msec .
settlinq t im e )

Maxim um (w ith 3l0 mse c . 130 mse c .
se tt lin g t im e )

S e t t l i n g t im e 1 5 m se c . in c l u d e d in

a cc e s s t im e

o A v e ra g e l a t e n cy  : 8 .3 3 m se c . 8 .3 3 m s e c .

o R o ta t ion a l Sp e e d : 36 00 rpm  36 0 0 rpm

o N um b e r o f t ra c k s : 1 8 3 6 3 67 2

S o f t rea d e r ro r ra t e : l p e r 1 01 0 b i ts rea do

H a rd r ea d e r ro r ra te : l p e r 1 01 2 b i t s r ea do

Seek error rate : l per l06 se ks ( lsMbyte )O j
l per 5 x 10 seeks (3oMbyte )

o G u a ra n t e e d g o o d
cy l in de r : cy l in d e r 0 cy l in d e r 0

o M a x im um  b a d sp o t s : 2 4 4 8

T e ch n ic a l M a n u a l 2 - 5



S P E C I F IC K T IO N S

Sy stem (cont .)

Central o I/O Bus : slots for up to thirteen plug-in
Kodule I/0 circuit boards
P o r t s

o Two serial 1/0 : RS-232C serial ports

S D L C e x t e rn a l c lo c k

Asynchronous : 38 .4 Kilobaud (maxim um )
Synchronous : 880 Kilobaud (maximum )

o One parallel 1/0 : Centronics compatible; maximum
sp ee d l im i te d by th e p ro c e s so r .

2- 6 T e c h n ic a l M a n u a l



S P E C I F IC A T IO N S
P o w e r

Curr6nt The following table lists DIMENSION subassemblies
Requirements an d ind ica tes the current (in amp eres ) req uired by

e a ch .

S u b a s s em b ly i 5V D C + l 2V D C - l 2V D C

C e n t ra l B o a r d 4 .5 0 0 .1 0 0 .1 0

E x p a n s io n R AM 0 .4 3 0 .0 0 0 .0 0

W o r k s t a t i o n P C B 2 .5 0 0 .0 3 0 .0 3

W o r k s t a t io n E x R A M 0 .6 5 0 .0 0 0 .0 0

F i xe d D i s k D r iv e 1 .0 0 2 .0 0 0 .0 0

D is ke t t e D r iv e 0 .80 1 .00 0 .0 0

T a p e B a c k - u p D r iv e 1 .0 0 1 .2 0 0 .0 0

K e y b o a r d 0 .0 0 0 .3 5 0 .0 3

T a p e B a c k - u p PC B N A  N A  N A

K a x ix um  T h e f o l l ow in g t a b l e l i s t s th e c u r r e n t a n d p o w e r
S y s t em  d i s s ip a t i o n o f a D IM EN S IO N sy s t em  c om p r i s in g

Pow e r a c en t ra l m o du le w ith tw o f ixe d d i sk d r iv e s , t ape

ba c k- up d r iv e , c en t ra l b o a rd e xp a n s io n R AM  an d

tw e lv e w o r k sta t ion s .

A n h n m m om h ly +
- SV D C  + I ZV D C  - I ZV D C

C e n t ra l B o a r d 4 .5 0 0 .1 0 0 .1 0

E x p a n s ion R A M 0 .4 3 0 .0 0 0 .0 0

W o r k s t a t io n PC B 3 0 .0 0 0 .3 6 0 .3 6

W o r k s t a t ion E x R A M 7 .8 0 0 .0 0 0 .0 0

F i x e d D is k D r iv e 2 .0 0 4 .0 0 0 .0 0

D i s ke t t e D r iv e 0 .80 1 .0 0 0 .0 0

T a p e B a c k - u p D r iv e 1 .0 0 1 .2 0 0 .0 0

K ey b o a r d 0 .0 0 4 .2 0 0 .3 6

T o t a l C u r r e n t z 4 6 .5 3 1 0 .8 6 0 .8 2

(amperes )

T o t a l P o w e r : 2 3 2 .6 5 1 3 0 .3 2 9 .8 4

(w atts )

T o t a l Sv s tem  Pow e r D is s ip a t ion : 37 2 .81 w a tt s

T echn ica l M an ua l 2-7
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Pow er (cont .)

K in im um  T h e f o llow in g ta b l e l i s t s th e c u rren t an d p ow e r
Sy stem  d i ss ip a t ion o f a D IM CN S IO N sy st em com p r i s in g
P o w e r a c e n t ra l m o d u l e w i t h o n e f i x e d d i s k d r iv e a n d o n e

w o r k s t a t io n .

S u b a s s em b ly + SV D C + l 2V D C - l 2V D C

C e n t ra l B o a r d 4 .5 0 0 .1 0 0 .1 0

W o r kst a t ion P CB 2 .5 0 0 .0 3 0 .03

P i x e d D i s k D r iv e 1 .0 0 2 .0 0 0 .0 0

D i s ke t t e D r iv e 0 .80 1 .0 0 0 .00

K ey b o a r d 0 .0 0 0 .3 5 0 .0 3

T o t a l C u r re n t : 8 .8 0 3 .4 8 0 .1 6

(amperes )

T o t a l P o w e r : 4 * .0 0 4 1 .7 6 1 .9 2

(w atts)

T o t a l S v s t em  P o w e r D i s s io a t io n '. 87 .6 8 w a t t s

N o t e : T h e t o ta l sy s t em  p ow e r d i s s ip a t i o n f ig u re s
sh ow n h e r e a r e a v e ra g e f i g u re s a n d d o n o t ta k e

in to a c c o u n t p o w e r - u p  s u r g e s a n d p ow e r l o s s e s f ro m

sw it ch e s , pow e r sup p ly ine f f ic ie n cy , e t c .
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K ey b o a r d

O v e rv iew  Th i s sp e c if ic a t ion d e sc r ib e s a n 84- key , en h a n c e d
IB M c o m p a t i b l e , ca p a c i t iv e , s o l i d - s ta t e k ey b o a r d .

G en e r a l c h a r a c t e r i st ic s in c l u d e :

o A  l ow  p r o f i l e d e s iq n m e e t in g 1 9 8 5 D IN
s t a n d a r d s .

o A  sc u lp t u re d k ey bo a r d w ith t il t m e ch an ism , o f f -
w h i t e h o us in g an d l igh t an d g rey key s w i th d a r k

l e g e n d s .

o A  c o il e d c o rd w ith ph on e - ty p e co nn e c to r f o r th e

R 5 - 42 2 an d po w e r co nn e c t ion s .

o A n IBM S electric -type *QW BRTY M keyboar d lay out
w i t h n um e r i c c o n t ro l k ey s a n d p ro g ra m m a b l e

fun c t ion key s .

Th e d e s ig n sa t i sf ie s th e n e e d s o f us e r s req u ir in g

a re l ia b l e k ey b o a r d fo r w o r d p ro c e ss in g , d a ta
p ro c e ss in g an d g ra p h ic s p ro g ram s . It m ee t s th e

ne c e ss a ry a g en cy req u i rem en t s a s a com p o n en t in a
c om p u t in g d e v i c e f o r U .S . a n d in t e rn a t i on a l

m a r k e k - p l a c e s .
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Keyboard (cont .)

operyting The keyboard neets followin: environnental
C on d xt ion s req u irem en t s t

o O p e ra t in g : + 1 0 0 c t o + 4 00 c am b ie n t

(500 F to 1040 F )
30% to 80% (non-condens ing )

o N o n -o p e ra t in g - 2 00 C to 6 0O C

and shipp inq : (-40 e to 1400 e )
30% to 90% (non -condensing )
re la t iv e h um id i ty

A pp ro v a ls K ey b oa rd i s l i s te d a s a re co qn ize d com p o n en t th a t
s a t if i e s U L 4 7 8 a n d D L l l 4 s t a n d a r d s , a n d c o n f o rm s

t o C S A  s t a n d a r d s C .2 2 2 N o . 1 5 4 , V D E 0 8 0 4 a n d 0 8 0 6

sa f e t y s t a n d a r d s . In t e r f e r e n c e l e v e l s a r e w i th in

V D E 0 8 7 1 a n d F C C P a r t 1 5 s u b p a r t J c l a s s A  t o m e e t

sy s t em  in t e r f e r e n c e re q u i r em e n t s .

E rgo n om ic E rqo no m ic req u irem e n t s a re m e t p e r G e rm a n

Factors Professional Trade Association ZH 1/618 and DIN
66 23 4 , P a rt 6 , in c lud in g k ey h e igh t an d

re fl ec t iv ity .

T h e k ey b o a r d i s eq u ip p e d w ith f e e t t h a t p re v en t

s l ip p a g e o n an d d am a g e t o ta b l e s u rf a c e s .

T h e k ey b o a r d c o n t a i n s a t i l t m e c h a n i sm  w h i c h

a llow s a m in im um o f tw o key b o a rd p o s it ion s . T h e
m ech a n ism , w h en f ul ly e x ten d e d , a dd s 80 o f t il t .

Pove! Power requirements: 7 .5 volts to 13 volts at 3Q0
R eq u a r ex en t s m i l l iam p s o r l e s s ty p i c a l ly , 4 0 0 m i l l iam p s

m a x im um .

K ey boa r d T h e key b oa r d ha s a m e d ium te x t u re f in i sh p e r N S C I

Cosmetics Paint Texture Specification (P/N 03397). The
color is off-white (PZN 03395).
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(cont .) Key board

E l e c t r i c a l T h e e l e c t r i c a l in t e r f a c e i s a b a l an c e d
In t e r f a c e d i f f e r e n t ia l , tw o w i re d r iv e , p e r th e B IA  R 5 4 2 2

sp e c if ic a t io n . T h e d r iv e l oa d c a p a c i ta n c e i s 0 .0 2

m i c ro p a ra d s m a x im un .

o T e rm in a l A  i s n e g a t iv e w i th r e s p e ct t o T e rm in a l

B f o r a b in a ry l s t a t e ;

o T e rm ina l A is p o s it iv e w ith re sp e ct to T e rm in a l

B f o r a b in a ry 0 s t a t e .

K ey  T h e k ey b o a r d d e s ig n p ro v id e s N - k ey ro l l o v e r

Rollover scanning as well as key-up/key-down status.
and Up/Down
S ta t u s K ey - dow n co d e s rep ea t a u tom a t ica l ly a t a 1 2 H z

ra te a f te r 50 0 m il l i sec on d d e l ay .

T h e c a b l e in t e r f a c e s up p l i e s k ey - up a n d k ey - d ow n

codes . (See the table on page 2-8 .) Sixteen or
m o r e k ey - d o w n a n d k ey - up c o d e s a r e b u f f e r e d d u r in s

h ig h - sp e e d k ey in g f o r s u b s eq u e n t t ra n sm i s s io n . A

code of 255 (0FF hex ) is sent w hen th e keyboa rd
b u f f e r i s f u l l .

T h e k ey b o a r d in c l u d e s a h y s t e r e s i s f ea t u r e f o r
d i s c r im in a t in g b e tw e e n u p - t o - d o w n a n d d ow n - t o - up

key t ra n s it ion s an d to a v o id f a ls e h i ts , m iss e d
h it s , do u b l e h it s , f eath e rin g an d tea s in g .

D a t a  S e r ia l d a t a i s t r a n s f e r r e d a t 3 0 0 b a ud u s in g
T r a n s f e r a sy n c h r o n o u s p r o t o c o l :

R a t e

o st a r t b i t , b i n a ry 0 s t a t e

o 8 d a ta b i t s

o n o p a r i ty

o 2 s t o p b i t s , b in a ry l s t a t e

T e c h n ic a l M an u a l 2- 1 1
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Keyboard (cont v)

Keyboa rd A pow er-on con dition ca uses 126 (07E hex ) to be
L o g ic D u r in g sen t .
P o w e r -o n

E a c h L ED i s c l e a re d a t p o w e r - on . W h e n a k ey i s
d e p re s s e d , th e L E D t u r n s o n . I t r ev e r s e s i t s s ta t e
e a c h t im e t h e k e y i s s u b s e q u e n t ly d e p r e s s e d a f t e r

i t i s r e l e a s e d . A n e x c e p t i o n t o t h i s i s th e *N um
L o c k / k ey . I t d o e s n o t c h a n g e s t a t e if th e *c t r l l

k ey i s a l s o d e p r e s s e d .

K e y  T h e k ey s h a v e t h e f o l l ow in : p ro p e r t i e s :

D e sc r ip t io n
o L ow p ro f il e , h igh ly re l ia b l e d e s ign w h ich

a ch iev e a 20 m il l io n m ea n -cy c l e s -b e f o re - f a ilu re

l i f e r a t in g o r b e t t e r .

o T h e a c t u a t in : f o r c e f o r th e k ey s i s ty p i c a l ly

2 .0 o z . 1 0 .5 o z . , 2 .5 o z . m a x . T o t a l k ey t rav e l

i s 3 .8 m m . ï  0 .2 m m . , a n d th e m a k e p o in t i s l .9

m m  i  0 .8 m m .

o T h e a ct ua t in q fo rc e f o r th e sp a c e- b a r is 2 .8 o z .
1 0 .5 o z . T o ta l sp a c e b a r t ra v e l i s 3 .8 m m . + 0 .2

m m . , an d th e m a k e- po in t i s l .9 m m . + 0 .8 m m .

o T h e *c a p s L o c k K a n d *N um  L o c k * k ey s h av e L D D

in d ic a to r s in th e k ey to p s .

o T h e k ey s h a v e s c u lp t u re d key t o p s w i t h s in g l e

a x i s d i sh e s . T h e k ey to p s h a v e a f in e t e x t u re o n

th e to p  s u r fa c e w i th m a t t e f in i s h o n th e s id e s .

o T h e k ey to p s a r e tw o c o l o r m o l d e d , a n d th e

legen ds are dark (Bo rg W arne r #4500 Cy clola k or
eq uiv alent ) on light key bodies (Ea stman Kodak
R5T 143 Tenite or eq uiv alent ), or san d brown on
gray (control ) key s bodies (Eastman Kodak R 57923
Ten ite o r eq u iv alen t ) .
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(cont .) Keyboard

In t e rf a c e T h e key b oa r d c a b l e h a s th e fo l low in g p rop e r t ie s :
C a b l e

D e s c r i p t io n  o M e a s u r e s s i x f e e t , c o i l e d , e x t e n d e d l en q t h .

o Ha s f iv e c on d uc to r s p l us d ra in w ir e .

o T e rm in a t e s in s i x - p in m o d u l a r p h o n e c o n n e c t o r ,

AMP P/N 641337-1 or equivalent.

o D i s c o n n e c t s in t e r n a l ly a t k ey b o a r d w ith a s ix -

p in c o nn e c to r , B e rq 6 5 03 9- 03 3 o r eq u iv a l en t .

o D ra in w ire i s 4 '' lon g e r th a n th e f iv e

con d uc to r s , i s in s ul a te d , an d i s t e rm in a te d w ith
a n A M P .2 5 0 1 4 - 1 6 AW G F IS O , o r eq u iv a l en t o n t h e

in te rna l en d .

o n a s s t ra i n r e l ie f to p r e v en t th e in t e r n a l

c o n n e c t o r f r o m  b e in g th e s o l e r e t en t i o n
n e ch a n ism  f o r th e c a b l e t o th e k ey b o a r d .

o C o l o r i s t h e sam e a s t h e k ey b o a r d h o u s in g .

o K ey b o a r d c i r c u i t ry  c a n n o t b e d am a g e d by

d i sc o n ne c t in : o r re c o n n e c t in q th e m o d u l a r ph o n e
co nn e c to r w ith th e w o r k sta t ion an d c en t ra l
m o d u l e t u r n e d - o n .

o K ey b oa r d p in c o n n e c t o r s u s e th e f o l l ow in g w i r i n g

c h a r t :

M o d u l a r S ig n a l In t e r n a l
Ph o n e P in # N am e P in #

1 Gnd (separate connector) 5
2 Gnd (separate connector ) 4
3 Daka O ut r (B ),l = 1

m o r e p o s l t iv e
4 + l 2 v o l t n o m in a l s u p p ly 6

5 Data Inv (A ),l = 2
m o re n e g a t iv e

6 Sh ie ld d ra in (.250 F ISO

to chassis internally )
N/A polarization key 3
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Key board (cont .)

K ey C o d e K ey K ey C o d e K e y

Num ber ldecimal l Descriot ion N um ber (decimal l Description

l 5 9 F l 4 3 3 1 S

2 6 0 F 2 4 4 3 2 D
3 l ES C 4 5 3 3 F

4 2 l l 4 6 3 4 G

5 3 2 @ 47 35 H
6 4 3 # 4 8 3 6 J

7 5 4 $ 49 37 K

8 6 5 ! 50 38 L9 7 6 51 39 
;10 8 7 & 52 40

1 1 9 8 * 5 3 2 8 R e t u rn

12 10 9 ( 54 75 4 (num pad )
13 11 0 ) 55 76 5 (num pad )
14 12 - - 56 77 6 (num pad )
15 13 = + 57 7 8 + (add )
1 6 1 4 B a c k S p a c e 5 8 6 5 F 7
1 7 6 9 N um  L o c k 5 9 6 6 F 8

18 70 Scroll Lock 60 43 N I
19 61 F 3 61 42 (left shift )
2 0 6 2 F 4 6 2 4 4 Z
2 1 1 5 T a b 6 3 4 5 X

22 16 Q 6 4 46 C
2 3 17 W  6 5 4 7 V

2 4 1 8 E 6 6 4 8 B

2 5 1 9 R 6 7 4 9 N

2 6 2 0 T 6 8 5 0 M
2 7 2 1 Y 6 9 5 1 , <

2 8 2 2 U 7 0 5 2 . >

29 23 I 71 53 / ?
30 24 O 72 54 (riqht sh ift )
3 1 2 5 P 7 3 5 5 P rt s c

32 26 I ( 74 79 l (num pad )

33 27 1 l 75 80 2 (num pad)34 41 * 76 81 3 (
num pad )

35 71 7 (num pad ) 77 67 F9
36 72 8 (num pad ) 78 68 Fl0
37 73 9 (num pad ) 7 9 56 A lt
38 74 - (subtract ) 80 57 (space bar )
3 9 6 3 F 5 8 1 5 8 C a p s L o c k

40 64 F 6 82 82 0 (num pad )
4 1 2 9 C t r l 8 3 8 3 D e l .

4 2 3 0 A  84 8 4 E n t e r

Note ! Key-down codes are shown ; for key-up codes , add l28
(dec imal ).
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V ide o D ip l ay

O v e rv iew  T h i s sp e c if ic a t ion d e sc rib e s a lz - inc h m on o ch rom e
d a ta d i sp l ay m o n it o r T h e m o n ito r h a s e le c t rica l:
inp u ks a s d e s c r ib e d In E IA s ta n da r d R S - l 7 0 f o r

composite video , and meets the applicable U/L ,
C SA , V D E a n d F C C r eq u i r em e n t s f o r sa f e ty  a n d EM I .

T h i s m o n i t o r d i sp l ay s b o t h c h a ra c t e r a n d q ra p h i c a l

in fo rm a t ion fo r a c om m e r c ia l g ra d e com p u te r
sy s tem . It is u se d in b 0 th in t e rla ce d an d n on -

in t e r la c e d m o d e s . C h a ra ct e r s a r e f o rm ed in 8 x 16

an d 8 x 8 m a t ric e s an d in d o t a d d re s sa b l e g ra p h ic s
m o de us in g m a t r ic e s o f 6 40 x 200 an d 6 40 x 40 0

d o t s .
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V ideo Display (cont .)

Po w e r In p u t P o w e r S o u r c e

o U .S . M o del : l00 - l32VA C @ 60 HZ

o In te rn a t io n a l M o d e l : 1 9 5 - 26 4V A C @ 50 H Z

Po w e r C o r d

o Co lo r is c om p l em en ta ry to ca b in e t a n d in

a c co rda n c e w it h req u ire d e rq o no m ic s tan d a rds .

o L en g t h : 5 - 8 f e e t

o W ire co lo r co d in q is a cc ep ta b l e to a pp ro p ria t e
re g u l a t o ry a g e n c ie s .

Pow e r P lu q

o T h e l l 5V A C m o d e l ha s a s t a n d a r d U S th r e e - p ro n g

p l u g .

o T h e 2 3 0V A C m o d e l ha s no p l u g . T h e c o r d is in
com p l ia n c e w ith a gen cy req u irem en t s an d h a s
s kr ipp e d an d t inn e d l ea ds .

G ro un d in g

o Ch a ss i s an d lo g ic g ro un ds a re se p a ra t e .
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(cont .) V ideo Display

V id eo In p ut C on n e c to r

o RCA phono jack

S ig n a l

o M in im um  sy n c . + v id eo = l .8 V pp w ith
m in im um sy n c . o f 0 .4 v o lt s

o M a x im um sy n c . + v id eo = 2 .2 V pp w ith m a x im um

sy n c . o f 0 .8 v o l t s

o C on fo rm s to R S - l 7 0 fo r com p o s ite v id eo an d R S -
37 5-A  f o r in t e rla c e d v ide o .

Im p e da n c e

o 67 .5 - 8 2 .5 o h m s

V id e o F req u en cy  R e sp on s e

o 0 - 18 MHZ (ï 3dB )

T o t a l S c a n  L ln e s

o 2 6 2 , n o n - in t e r la c e d

o 5 2 5 , in t e r l a c e d

V is ib l e S can  L in e s

o 2 0 0 , n o n - in t e r l a c e d

o 4 0 0 , in t e r l a c e d

T o t a l H o r i zo n t a l D o t s

o 9 l 2

V is ib l e H o r i zon t a l D o t s

o 6 4 0

N on - ln te r l a ce d C h a ra ct e r Fo ro a t io n

o 8 0 co l um n s b y 2 5 row s in an 8 w id e x 8 h i gh
m a t r i x .
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V ideo Display (cont .)

V ide o In p u t In te rlac ed C h a ra c te r Fo rm a t ion

(cont .)
o 80 c o lum n s by 2 5 row s in a n 8 w id e x 16 h igh

m a t r ix .

T ia in g

o N om ina l D o t C lo c k :

f r eq u e n c y = 1 4 .3 1 8 1 8 M h z

p e r iod = 6 9 .8 43 n s e c

o H o r i zo n ta l :

f r eq u en cy = 1 5 .7 5 0 K h z

p e rio d = 6 3 .6 9 5 u se c

o V is ibl e H o r i zon t a l D isp l ay = 4 4 .6 9 8 us e c

o T im e f rom st a rt o f v i s ib l e h o ri zo n ta l d i sp l ay to
s ta r t o f h or i zon ta l sy n c p ul se = 5 0 .2 85 us e c

o D u ra t io n o f h o r izo n ta l sy n c p u l se = 3 .0 - 4 .0

u s e c

o V e r t ic a l :

f req uen cy = 5 9 .9 2 3 H z
p e r io d = 16 .6 8 8 m s e c

o V is ib le V e rt ic a l D i sp l ay = 1 2 .7 3 9 m se c

o T im e f ro m s ta rt o f v is ib l e d isp l ay to s ta rt o f

v e rt ic a l sy n c p u l se :

n o n - in t e r l a c e d & e v en in t e r l a c e d = 1 4 .2 6 8 m s e c

o d d f ie l d in t e rla c e d = 14 .30 0 m se c

o D u ra t ion o f v e rt ic a l sy n c p ul se = 95 - 2 85 us e c
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(con t .) V ideo Display

D isp l ay  Im a g e U n l e ss o th e rw ise n o te d , th e re fe ren ce c on d i t ion
f o r th e d i sp l ay im a g e a r e a s f o l l ow s :

o In p u t s ig n a l a t l .0 V p p .

o W it h v id e o a t lb l a c k / l ev e l an d b r i g h t n e s s

adjusted to maximum , adjust the contrast to
p r o d u c e a b a c k g ro un d ra s t e r o f 0 .5 f o o t l am b e r t s .

o W ith v id eo a t *w h i te / lev e l an d c on t ra st

adjusted as above , adjust brightness to 15 .0
f oo t l am b e rt s .

Aspect Ratio (width/height)

o 4/3 + 3 .0 %

Im a q e S i z e

o W id th : 7 .9 - 8 .l in c h e s

o H e i g h t : 5 .9 - 6 .l in c h e s

Ho r i zo n ta l L ine a r ity

o L e s s th a n l 0 %

o H o r i zo n t a l l in e a r i ty i s m e a s u re d b y 1 0 c h a ra c t e r
l e n g th s . A n y o n e c h a ra c t e r row  sh o u l d eq u a l n o t
l e s s th a n 9 o r m o r e th a n 1 1 ch a ra c t e r l en q th s o n

th e o p p o s i t e en d o f t h e c h a ra c t e r ro w . A l s o ,

any set of 10 horizontal characters does notd
e v ia t e f ro m  n o m in a l s i z e b y ï  1 0 % .

V e r t i ca l L inea r ity

o L e s s th a n 7 %

o V e rt ica l line a r i ty is m ea su re d by 1 5 ch a ra ct e r
h e i gh t s . A n y  o n e c h a ra c t e r c o l um n sh o u l d eq u a l

n o t l e s s th a n 1 4 o r m o r e th a n 1 6 ch a r a c t e r
h e ig h t s o n t h e o p p o s i t e en d o f t h e c h a ra c t e r

c o l um n . A l so , a n y s e t o f 1 0 v e r t i c a l c h a r a c k e r s

d o e s n o t dev ia t e f rom n om in a l s i ze by i  7% .
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V ideo Display (cont .)

D isp lay  Im a ge G e om e t r fc D is to rt io n

(cont .)
o L e s s th a n 2 %

o G eo m et r ic d i st o r t ion is m ea su re d by a h o r i zon t a l
o r v e rt ic a l l in e e x t en d in g f rom o n e e x t rem e o f
th e im a q e t o t h e o t h e r . I t d o e s d ev ia t e f ro m  a

s t r a i g h t l i n e b y m o r e th a n 0 .l in c h .

Contrast and Brightness Adjustaent

o T h e c o n t ra s t a n d b r i q h tn e s s a r e f r o n t p a n e l

adjustable to produce a background luminance of
3 .0 f o o tl am b e rt s w it h fu ll fo re g ro un d l um in a n c e
o f a t l e a s t 3 0 .0 fo o t l am b e r t s .

R e so lu t ion

o C en t e r : g rea t e r th a n 900 l in e s

o C o r n e r s : g r ea t e r th a n 7 0 0 l in e s

F o c u s

o A l 1 d o t s o f a lo w e r c a se *m * in a l l c h a r a c t e r
p o s i t i o n s a r e d i s t in g u is h a b l e .

T ilt

o L e s s th a n 0 .l in c h w i th f a c e o f s c re e n t o w a r d s

m a g n e t i c w e s t . T il t i s m ea s u re d b y m e a s u r in g

th e d i st a n c e f rom  th e h o r i zon t a l c en t e r l ine o f
th e d i sp l a y im a g e t o th e b o t ko m  b e ze l e d g e o n

th e e x t r em e l e f t an d r igh t s id e s o f th e d i sp l ay
im a g e . T h e d if f e r e n c e b e tw e e n th e s e tw o
d i st a n c e s i s d e f in e d a s th e t il t .
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(cont .) V ideo Display

Display Image pynam ic T ilt
(cont .)

o L es s th a n 0 .l in ch in 3 6 0 de g r ee s o f ro ka t i on .

Dy nam ic t ilt is m ea su re d by m ea su rin q th e
d ista n c e f rom  th e h o r i zo n t a l c en te r l ine o f th e
disp lay im ag e to th e bo ttom b e ze l edg e on th e

extrem e lef t an d r igh t s ides o f th e d isp lay
im a g e . T h e d iff e zen c e b e tw e e n th e s e tw o
d i st a n c e s i s d e f in e d a s t h e t il t .

C en te r in q

o Ho ri zon ta l : w ith in 0 .1 inch

o V e r t i c a l : w i t h in 0 .2 in c h

In te rlace Fa cto r

o B e tw e e n 2 :l a n d 2 .2 5 :1

o Interlace factor is calculated by (a+b)/a,
w h e re l

a = th e sm a l l e r o f th e d i st a n c e s b e tw e e n a n

ev e n an d o d d sca n l in e p a i r .
b = th e l a rg e r o f th e d i sta n c e s b e tw een an ev en

an d o d d sc a n l in e p a i r .
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V ideo Display (cont .)

D isp lay  T u be S ize

o 1 2 in c h d ia s o n a l

R ad iu s

o 2 5 in c h

P h o s p h o r

o P 3 9 , g r e e n

B o dy

o da r k g l a s s

A n t i-g la re

o d i re c t ch em ic a l e t ch

Im p lo s io n P ro te c t io n

o te n s ion b a n d

Ph o sp ho r & G la ss D e fe c t s

o ce n t r a l tw o in c h zo n e = 0

o ou te r p ic t u re a re a = 2

o o u t s i d e p ic t u r e a re a = 3

o A p h o sp h o r o r g l a s s d e f e c t i s a n y d e f e c t o f a

size greater than 0 .013 inch sq uare (th e size of
an interlaced pixel) w ith a luminance 50% less
th a n n o n - d e f e c t a r e a s .

P h o sp h o r B u rn  S e n s it iv ity

o A b l e to h a v e a s t e a dy p a t t e r n o n th e sc re e n f o r

9 6 h o u r s a t 3 0 .0 f o o t l am b e r t s b r iq h t n e s s w i th o u t
dam a g e to p h o sp h o r .
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(cont .) V ideo Display

c o n t ro l s U s e r F ro n t

o Power on/off

o B r igh tn e sB

o C o n t r a s t

U s e r B a c k

o Ho r izon ta l H o l d

o V e r t ic a l H o l d

S e rv ic e

o Ho r i zon ta l S iz e

o V e rt i c a l S i z e

o V e rt ica l L ine a r i ty

o  F o c u s

D ie l e ct r ic K in im um  D ie l ec t r ic S tr en g th
s t re n g t h

o 1 .3 0 K V A C f o r l s e c .
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V ideo Display (cont .)

Enviropmental Temperature
C o n d xt x o n s

o O p e r a t in s : + 1 00 c t o + 4 0 O c

o S to ra g e : - 2 00 C t o + 6 0O C

R e la t iv e H um id ity

o O p e ra t in g : 3 0% to 8 0% , n on - con d en s in g

o S to ra g e : 3 0 % t o 9 0 % , n o n - c o n d e n s in g

V ib ra t ion

o O p e ra t in g : 0 .5g c on t in uo us

o Storage (packaged ): 2 .0: continuous

S h o c k

o O p e ra t ing : l .0g @ lom s

o Storage (packaged ) : 30 .0: @ lom s

Co sm e t ic

o Color & Pinish - The housing is NSCI color (P/N
03395) off-wh ite . The bezel is NSCI color
(P/N 03396) gray . The texture for b0th is NSCI
paint texture (P/N 03397) medium .
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(cont .) V ideo Display

Dooestic ?/L standard
(Us ll5VAC )

o UL ll 4 - O ff ice A pp l ian ces an d B us ine ss
Eq u ipm ent

o UL 47 8 - Elect ron ic Da ta P ro cess in: U n its and
Sy s t em s

C S A  S ta n d a r d

o C 22 .2 No . l 54 - Da ta P ro cess in s Bq u ipm en t

o C 2 2 .2 N o . l 4 3 - O f f ic e M a ch in e s

o P a rt 1 5 s ub p a rt J c l a ss A

E x p o r t V D E

(23eVAC )
o 0804 , 0806 (safety )

o 0871 (EMI)

E rg on ox ic V D K A

o ZH 4/618 issued by the German MecbanicalE
ngœneering and Plant-Making In dustries (VDMA )

T e ch n ica l M an u a l 2- 2 5
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V ideo D isplay (con t .)

Supp lie r Th e supp l ie r do cum en ts h ts Q ua lity A ssu ran ce
Q uality p ro gram and p rocedures to No rth Star Compute rs ,
A s s u r a n c e In c .

P r o g ram

N o r th  S ta r T h e a cc ep ta b il ity o f p ro du c t ion sh ipm en t s f rom  th e

Acceptance supplier are determined by examination of supplier
T e st an g te st da ta f ro n te st in g o f l im i te d p a ram et e r s o rr

f ro m  t e s t zn g a l l t h e r eq u i r em e n t s o f t h i s
sp e c if ic a t ion .

S a m p l in q P ro c e d u r e

o W h e n s am p l in g p ro c e d u r e s a r e u s e d f o r

d e te rm in in g th e a c ce p ta b il i ty o f un i t s re c e iv e d
f ro m  th e s up p l ie r , sam p l e s a re ra n d om ly s e l e c t e d
an d in sp e c t e d in a c c o r da n c e w i t h M i l - S t d - l 0 5D ,

insp ect ion lev el II , to th e fo llow in q A .Q .L .
r eq u i r em e n t s :

o major defect : l.0 %

o m in o r d e f e c t : 2 .0 %

So u rce In sp e ct ion

o N o r th S ta r C om p u t e r s , In c . m a y e l e c t to w itn e s s
in sp e c t i o n o n th e p r em i s e s o f th e s u p p l i e r t o

a ss u re req u irem en t s o f th is sp e c if ic a t ion o r to

in sp e c t o n re c e ip t o f th e p ro d u c t s a t a N o r t h

S ta r f a c il i ty .

P ro d u c t C h a n g e s

o N o c h a n g e a f f e c t in g th e in t e r c h a n g e a b i l i ty ,

r e l ia b il i ty o r c o sm e t i c a p p e a ra n c e o f un it s
s up p l ie d a s p ro d u c t io n sh ipm e n t s i s a l l ow e d

w i th o u t p r i o r w r i t t e n p e rm i s s i o n o f N o r t h S t a r

C o m p u t e r s , In c .

R e l ia b i l l ty  R e q u i r em e n t s

o M T B P in e x c e s s o f 1 0 ,0 0 0 h o u r s .
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p ow e r s u p p ly

O v e rv iev  T h i s sp e c if ic a t io n d e sc r ib e s a sw itch in g pow e r
s up p ly w h ich p ro d uc e s th re e D C v o l ta s e s req u ire d

b y th e D IM BN S IO N c o m p u t e r c e n t r a l m o d u l e .
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Power Supply (cont .)

Operytjng Input Voltage
C o n d xt io n s

o 95-132VAC/190-264VAC

In p u t V o lt a g e T tan s ien t s

o 2 .5- 3KV , 1 .0- 1 5 M H Z o c il l a t in g sp ik e d e ca y to:

5% peak va lue In less than 6 us (p er ANS I
C37 .90a-1974/1:E: standard 472-1974).

F r e q u en c y

o 47 -6 3 H Z

O u tp u t V o lt a ge

o + 5 .lVDC @ 1 8 .5 Amps an d <  48 .0 Amps
o +l2 .0VDC @ k 2 .2 Am ps and K 11 .0 Amps*
o -l2 .0VDC @ X  0 .0 Am ps an d K  l .0 Amps

* l5A decaying to llA at .34A/sec.
f o r d isc d r iv e r st a rt up .
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(con t .) Pow er Supp ly

R egu lat ion R egulat ion w ith rem ote sen se inc lud in : lon g te rm .
R eg u la t io n i s m a in t a in e d un d e r a ll op e ra t in g
co n d it ion s .

+ 5 .0V D C o u tp u t : i 3%
+ 1 2 .0V 5 C  o u t p u t : i 4 %
- l 2 .0V D C o u tp u t : i 5%

Eff ic àency 7 0% m in im um a t ful l loa d

Pe riod ic an d + 5 .0V D C outp ut : 2% p -p m a x @ 30M H z BW
knn do.  + 1 2 .0V DC o utp u t : 1% p -p m a x @ 30MH z BW
D ev iat ion -l2 .0V DC output : 2% p-p ma x @ l00MH Z BW

O v e r sho o t 3% m a x im um  in s t a n t a n e o u s p ea k a t p ow e r - on

T ran s ien t A t 7 5 % o f m a x im um  l oa d w it h a s te p l oa d c h an g e o f

R e sp on s e t  2 5 % , a l l o u tp u t s a re w ith in t  5% o f th e i r
no m in a l v a lu e 5 0 0 m se c . a f t e r th e s te p l oa d .

H o ld  U p  5 m se c m in im um

Over-voltage 125% threshold (s-volt and l2-volt outputs only).P
rotection No setting of voltage adjustment pot causes an

ov e r - v o l ta g e con d i t ion .

over-current +SVDC output: 55 amps
L ix at + l 2V DC o u tp u t : 17 am p s
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Pow e r Gupp ly (con t .)

nn-nge No condition of output load (no load to short
Protectïon circuit) causes dam age to tb e pow ez supply

(fuse blowing excepted).

A p p l ica t ion o f e i th e r l l 5V A C to a 2 3 0VA C inp ut
o r a p p lic a ti on o f 23 0VA C to a l l 5V A C in p u t d o e s

not damage the pow er supply (fuse blow ing

excep ted ).

Th ere is a th e rm a lly act iv ated sh ut-o ff fo r
th e p ow er s upp ly . A ny con d i t io n o f am b ien t
tem p e ratu re doe s no t dam ag e th e pow er supp ly .

Pow e r Pa il Th e re is an a ct iv e TTL- low in d ica t ion w h en in pu t
p ow e r fa il s . O u kp u t re g ul a t i on m ay fa i l a f te r l .5

m s e c .

Pow er Reset A ctiv e TTL low indicat ion whenev er +SV DC or +1 2V DC
o ut p u t s a re n o t in re g ula t io n d u e to p ov e r
inte rrup t ion . P ow er xe set to b e act iv e fo r a

m in im um o f 50 m sec .

App rov a ls Th is d es ign m eets V DC , FCC C la ss A , CSA and UL

req u irem e n t s .

N o ise Th e supp ly em its no a ud ib l e no ise .

K T B' T h e MTB P i s 4G ,Q Q 0 p ov e r- o n h o u r s .

S i z e T h e p o w e r s up p ly  d im en s io n s a r e l 0 > x l 5 * x 2

3/4*.
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B u s P C B

In t ro d u c t i o n  T h e b u s c i r c u it b oa r d p ro v i d e s a n in t e r f a c e

b e tw e e n a c e n t ra l b o a r d an d a t ta c h e d w o r k s t a t i o n
c i r c u it b o a r d s , t a p e b a c k - up c ir c u it b o a r d , a n d

North Star supported IBM PC/XT compatible circuit
b o a r d s .

D C  P ow e r P ow e r to th e b u s c i r c u it b o a r d i s d i s t r ib u te d
C o n s id e r- t o th e c i r c u i t b o a r d s a t t a c h e d t o i t 2 t h i s p ow e r

a t i on s i s p ro v id e d b y th e c en t r a l m o d u l e p o w e r s u p p ly a n d

the central board . Th ree voltages (+5V DC , + IZV DC
and -l2V DC ) come from th e centra l module pow er
s u p p ly ; s u f f i c ie n t p ow e r i s p ro d u c e d t o s u p p o r t

th e c o n c u r r en t in s t a l l a t io n o f tw e lv e w o r k s t a t i on
c i r c u i t b o a rd s , tw e lv e w o r k s t a t io n e xp a n s io n R A M

c i r c u it b o a r d s , a n d o n e ta p e b a c k - up c i r c u it

b o a r d . T h e c e n t r a l b o a r d c o n t a in s a - SV D C
r e g u l a t o r w h i c h s u p p l ie s th i s v o l ta g e t o th e b u s .

North Star supported IBM PC/XT compatible circuit
b oa rd s , if th ey a re a tt a ch e d to th e bu s m us t h av er

th e i r p ow e r r eq u i r em e n t s c a l c u l a te d t o In s u r e t h a t
th e i r n e e d s c om b in e d w ith th e req u i rem en t s o f

o t h e r b u s -m o u n t e d c i r c u i t b o a rd s d o n o t e x c e e d t h e

c a p a c i ty o f th e D IM E N S IO N p o w e r s u p p ly .

P ow e r s u p p ly v o l t a g e s an d th e i r re s p e c t iv e c u r r e n t

ra t in g s m a y b e f o un d i n th e lp ow e r * sp e c if ic a t io n

i n t h i s c h a p t e r .

B u s P C B I t s h o u l d b e n o t e d th a t o n ly  N o r t h S t a r s up p o r t e d

Signal IBM PC/XT compatible circuit boards should be
C o n s id e r - a t t a ch e d t o th e b u s P C B . M o s t No f f - th e - sh e l f ?

a t ion s c irc u i t b o a rd s c a n n o t b e m o un te d be ca u s e th e i r
f ea t u re s a re ina c c e s s ib l e v ia a w o r k st a t ion

c i r c u i t b o a rd .

M o s t D IM E N S IO N b u s s ig n a l s h a v e th e s am e n a m e s a n d

t h e y f un c t i o n i n t h e s am e m a n n e r a s t h e i r IB M P C

b u s c o un t e r pa r t s . Y e t , th e i r fun c t ion s a re o f te n
im p l em e n te d d i f f e r e n t ly , t h e y m a y h a v e d i ff e r e n t

t im in g s , a n d th e y a lm o s k c e r t a in ly req u i r e
d if f e r e n t p ro g ra m m in g . F o r e x am p l e , th e N o r t h

S t a r D M A  c o n t r o l l e r i s 2 c h a n n e l ra t h e r th a n 3

c h a n n e l .

T e ch n ic a l M an u a l 2- 31



S PE C I P IC A T IO N S

Bus PCB (cont .)

Bys K B Specif ic pin-to-pin dif f erences may be f ound in
Sagn6l the f ollowing chart.
C o n s i d e r-

a t ion s . - . - ..- . . . - -

P in S ign a l N am e P un c t io n

Al I/O CH CK IBM uses this signal as a
p a r i ty e r ro r in d ic ato r l

N o rth S ta r us e s it a s a
w o r k s t a t io n P C B in te r r up t .

8 8 HOLD RCQST IBM uses th is signa l to pu t
th e i r p ro c e s so r on h o l d ;
N o r t h s t a r d o e s n o t u s e i t .

B 19 TD A CK O IB K  u s e s th i s s ign a l f o r

re f re s h l N o r t h S t a r re s e rv e s

it fo r u se a s a DMA  c on t ro l
l in e .

O th e r DA C K 'S a re t im e d
d if f e ren t ly  b u t p e rf o rm  in

t h e s am e m a n n e r .

B 20 C L O C K IB M  u s e s a 4 .7 7M H z c lo c k ;

N o r t h S ta r u s e s 3 .0M H z .

A ll No rth Star interrupt lines (IQR2 through IQR7)
a re c ap a b l e o f p ro du c in g in te r r up t s , b u t w e do no t
u se an 825 9 in t e rr up t c o n t ro ll e r ; th i s
im p l em en t a t ion m a ke s d if f er en t p ro g ram m in g

n e c e s s a ry .

T h e c h a r t o n th e f o l l ow in g p a g e c o m p a r e s a l l

s ig n a l s o n th e N o r t h S t a r D IM E N S IO N  an d IB M  P C

b u s e s .
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B u s C o m p a r i s o n

18 K  Pc  B u s N o rt h  S t a r D IK E N S IO N  B u s

P in S iqn a l P in S iqn a l P in S ign a l P in  S ign a l

Al -1/0 CH CK Bl GROUND Al -1/0 CHC; Bl GROUND
A 2 + D 7 8 2 R E S E T D RV  A 2 + D 7 8 2 R E S ET D R V

A 3 + D 6 B 3 + SV D C A 3 + D 6 8 3 T SV D C

A 4 +D 5 8 4 + 1RQ 2 A 4 +D 5 8 4 T IR Q Z
A 5 +D 4 8 5 - SV D C A 5 +D 4 B 5 - SV DC

A 6 +D 3 B 6 +D RQ Z A 6 +D 3 8 6 TD RQ Z
A 7 +D 2 8 7 - l 2V DC A 7 + D 2 8 7 - I ZV DC

A 8 +D l B 8 HOL D R EQ ST A 8 +D 1 B 8 R ES BRV ZD
A 9 + D 0 B 9 + I ZV D C A 9 + D 0 8 9 T I ZV D C

A10 +1/0 CH RDY Bl0 GROUND Al0 +1/0 CHRDY Bl0 GROSND
A l l TA E N  B l l - M E M W  A l l +A E N  B l l -M E M W

A l 2 + A l 9 B l 2 -M EM R A l 2 +A 1 9 B l 2 -M EM R
A l3 +A 1 8 B l 3 - IOW  A l 3 +A l 8 B l 3 - IOW
A l 4 + A l7 B l 4 - IO R A 1 4 +A l7 B l 4 - IO R
A l 5 +A 16 B 1 5 -D A C K 3 A l 5 +A l 6 B l5 -DA C K 3

A l6 +A l5 B l6 +DRQ 3 A l6 +A l5 B l6 TDRQ 3
A l7 +A l 4 B l7 -DA C K I A l7 +A 1 4 B l7 -DA C K I

A l 8 +A 13 Bl8 +DRQI A l8 +A 13 Bl8 TDRQ I
A 19 +A 12 B l 9 -DA C K O A l9 +A 1 2 B 1 9 - DA C K O

A 2 0 +A l l B 2 0 CLO C K A 2 0 +A 1 1 B 2 0 CLO CK

A 21 +A l0 B 2l +IRQ7 A 2l +A 10 B 21 TIRQ7
A 22 +A 9 B22 +IRQ6 A 22 +A 9 B22 +IRQ 6
A 23 +A 8 B23 +IRQ 5 A 23 +A 8 B23 +IRQ S
A 2 4 +A 7 B 24 + IRQ 4 A 24 +A 7 B 24 + IRQ 4
A 25 +A 6 B 25 + IRQ 3 A 25 +A 6 B 25 + IRQ 3
A 2 6 + A 5 B 2 6 -D A C K Z A 2 6 + A 5 B 2 6 - D A C K Z

A27 +A4 B27 +T/C A27 +A4 B27 TT/C
A 2 8 + A 3 B 2 8 + A L E & 2 8 + A 3 B 2 8 A A L C
A 2 9 +A 2 B 2 9 + SV D C A 2 9 +A 2 B 2 9 + SV D C

A 3 0 + A l B 3 Q + O S C  A 3 G + A 1 B 3 0 T O S C
A 3 1 +A 0 B 3 l + G R O U N D A 3 l +A 0 B 3 l T G RO U N D
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T H EO R Y  O F O P R P A T IO N

In t ro d u c t io n  T h i s s e c t io n o f t h e m a n u a l c o n t a in s g e n e r a l

th e o r i e s o f o p e r a t io n f o r th e D IM E N S IO N c e n t ra l

b oa r d an d w o r k s ta t ion b oa r d s . I t a l so c on ta in s
a d e t a il e d t h e o ry o f o p e r a t io n a n d c i r c u it

d e sc r ip t ion o f th e c en t ra l m o d u l e p ow e r sup p ly .

R e f e r t o t h e a p p ro p r ia t e b l o c k d ia g ra m s , p a r t s
l ls t s , a ss em b ly d ra w in g s , s c h em a t i c d ia g r am s , an d

i n t e s r a t e d c i r c u i t sp e c i f ic a t io n sh e e t s lo c a t e d

e l s e w h e r e in th i s m a n u a l fo r f u r th e r in fo rm a t io n .

T e c h n ic a l M a n u a l 3 - l



T H EO R Y  O F O P / A A T IO N
C en t ra l B o a r d a n d W o r k s t a t io n B o a r d s

IBM PC/XT A DIMENSION computer may include up to 12 IBM
Kulti-user PC/XT compatzble workstations linked into a
Com p a t ib il ity  n e tw o r k . In a d d it io n t o th e c ap a b il it ie s o f a

s t a n d - a lo n e IB M  P C o r X T , th i s sy s t em  o f f e r s

u s e r s im p o r t a n t a d d e d b e n e f i t s :

o E l e c t r o n ic m a i l

o S h a re d p ro g r am s

o S h a r e d p e r lp h e r a l s

K u l t i- M o s t e a r ly m ul t i- u s e r m ic ro c om p u t e r sy s tem s w e re
P ro c e s so r ba se d o n a s ln g l e p ro c e s so r an d a t im e - sh a r in g

A rc h ite ct u re op e ra t in g sy st em . W h il e th is s t ru c t u re p ro v id e s
a n e c o n o m ic a l w a y t o a c h i e v e m u l t i- u s e r c a p a b i l -

ity , it m a ke s p e rfo rm a n c e un p re d ic ta b l e a t b e st z

o r s lu gg ish at w o r st . A m u l t i-p ro c e s so r a rch i-
t e c t u r e a l l e v ia t e s t h i s p ro b l e m . B y p r o v id in g

e a c h u s e r w i th a p ro c e s s in g u n i t , d e g ra d a t io n o f

r e sp o n s e t im e i s m in im i z e d a s th e n e tw o r k e x p a n d s .

E a c h D IM E N S IO N w o r k s t a t i o n u s e s d e d i c a t e d

resources : CPU , memory and 1/0 . A workstation
in c l u d e s a 7 M H z 8 0 88- 2 p ro c e sso r , up to h a l f
m e g a by te o f us e r R A M , p l u s a k ey b o a rd an d v id eo

d isp l ay th a t a re lB M c om p a t ib le . A n R S - 2 3 2C

c o m p a t ib l e s e r ia l p o r t p e rm i t s ea c h u s e r t o
a t t a ch a l o c a l p e r ip h e ra l s u c h a s a p r i n t e r ,

p l o t t e r , m o d em  o r m o u s e .
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(cont e) Central Board and W orkstation Boa rds

T h e E a c h w o r k s t a t io n 80 8 8 - 2 p ro c e s s o r r u n s a n
W o r k s t a t io n  in d e p e n d e n t c o p y  o f M S - D O S 2 .1 1 , w i th a B IO S th a t

emulates the IBM PC/XT ROM BIOS. A DIMENSION
c om p u t e r c a n r un m o s t o f f - th e - sh e l f IB M - c o m p a t ib l e
a p p l ic a t io n s . S in c e a p p l ic a t io n p ro g r am s a re r u n

b y t h e w o r ks t a t io n p ro c e s s o r s , a t a n y g iv en t im e ,

ea ch u se r m ay w o r: w ith a d iff e ren t p ro g ram . Ea ch
w o r ks ta t ion e s ta b l ish e s a n d m a in ta in s i ts ow n f i le

sy s t em . T h e s e f il e s a re sto re d o n a sh a re d f ixe d
d i s k , ra t h e r th a n o n a p r iv a t e f i x e d d i s k a s in

th e IB M X T , a d iff e ren c e th a t is c om p l e t e ly t ra n s-

p a re n t to b0 th p ro g ram s a n d u s e r s .

T h e C en t ra l A n In te l 8 01 86 p ro c e s so r o n th e c e n t ra l b oa rd
K o d u l e c o o r d in a t e s a c c e s s t o sy s t em  re s o u r c e s s u c h a s th e

d i s k a n d d i s k e t t e d r iv e s a n d sh a re d p r in t e r s . T h e

c e n t ra l b o a r d in c l u d e s u p  t o a h a l f m e g a b y t e o f

main memory ; I/O interfaces to controllers for one
o r tw o f ixe d d is ks an d a n IB M com p a t ib l e d is ke t te
d r iv e ; o n e p a r a l l e l a n d tw o s e r ia l p o r t s ; a n d a

battery-powered clock/calendar. The central board
a l s o c o n t r o l s a b u s c i r c u it b o a r d t h a t im p l em e n t s

a n IB M - ty p e sy s t e m  b u s . T h e v o r k s t a t i o n b o a r d s

p lu q in to t h is l 3- s lo t b u s c i rc u it b o a r d . Sp a re
s lo t s in th e b u s m ay b e a l lo t te d to a ta p e ba c k up
c o n t r o l le r o r t o IB M c o m p a t i b le b o a r d s s u c h a s a n

B th e rn e t c on t ro l le r o r a 3 27 0 c om m un ic a t ion s
c o n t ro l l e r .

All of these I/O devices represent system
re s o u r c e s th a t a r e m a n a q e d b y t h e c e n t r a l b o a rd :
T h e c e n t r a l b o a r d 8 0 1 8 6 p ro c e s s o r r un s a r ea l t im e

m u l k i- t a s k in g *k e r n e l / th a t c o o r d in a t e s req u e s t s

f o r s h a r e d re so u r c e s a n d s c h e d u l e s th e w o r k o f th e

8 01 86 . T h is ke rn e l co n t a in s th e *e x te n s io n s * th a t
en ab l e s in g le - u s e r M S -DO S 2 .11 to fun c t ion in a
n e tw o r k en v i ro nm en t . Th e se e x ten s io n s sup p o rt
u s e r s ig n - on an d s ig n - o f f , sh a re d a c c e s s to

p ro q ram s , e le c t ro n ic m a il , an d sy s t em  u t il it ie s .
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Central Board and Wo rkstation Boards (cont .)

P ro c e s s o r In t e g ra t in g m u l t ip l e p ro c e s s o r s in t o a c o -
T a s k p ro c e s s in g a rra n g em en t o f th is k in d y ie l ds sp e c ia l
A l lo ca t ion e ff ic ien c ie s . T h e w o r k o f r un n in g p ro g ram s a n d x.e

m a n a g in g f il e s i s p e r f o rm e d by w o r k s t a t ion
p ro c e s s o r s op e ra t in : co n c u r r en t ly . T h e w o r k o f

handling system I/O is assigned to a dedicated
c en t ra l b oa rd p ro c e s so r . T h is d e s ig n l im its th e

s c o p e o f th e w o r k th a t i s d e l e s a t e d t o t h e c e n t ra l

b o a r d p ro c e s so r a n d p re v en t s it f ro m  b e c om in s a

b o tt l e n e c k . B e c a u s e th e c e n t ra l b o a r d p ro c e s s o r

re liev es th e w o r ks ta t ion p ro c es s o rs o f s uc h t im e-
c o n s um in g ta s k s a s w r i t in g d a t a t o th e f ix e d d is k ,

th ro u gh p u t o f th e w o r ks ta t ion p ro c e s so rs

in c rea se s .

C o m w un ic a t i on  C om m un ic a t ion b e tw e e n th e w o r k s t a t io n p ro c e s so r s

Between and the central board processor occurs via I/O
P ro c e s so r s po rt s an d sh a r e d m em o ry da ta t ra n s f e r s . T h i s

ap p roa ch in c o rp o ra te s a sp e c t s o f th e tw o d iv e rg en t
ty p e s o f n e tw o r k s : l o o s e ly c o up l e d a n d c lo s e ly

c o up l e d sy s t en s .

L o o s e ly  A  lo o s e ly c o up l e d n e t w o r k , s u c h a s E t h e rn e t ,
C o up le d  l in k s m u lt ip le p ro c e s so r s b y m ea n s o f a ca b le .

Networks The processors communicate through I/O ports.
Th e p rin c ip a l d isa dv a n ta g e a s so c ia te d w ith th is

a rch i te c t u re is th e inh e ren t ly t im e c on s um in g
n a t u r e o f s e r ia l d a t a t ra n sm i s s io n . S in c e

m u lt ip l e p ro c e s so r s m us t c on t en d fo r th e
c o mm un ic a t io n m e d i um r c o l l i s io n s a n d r e t r i e s

c a us e d e lay s . T h e r is k o f e r ro r s in t ra n sm iss ion

req u ire s e la b o ra te p ro to c o l s fo r d e t e c t in g e r ro r s .
T h e re s u l t i n g so f t w a r e o v e rh e a d c a n r e d u c e th e
e f fe c t iv e b a n dw id th to l 0 % o f t h e m e d ia n

b a n dw id th .

*
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(cont .) Central Board an d W orkstation Boards

C lo s e ly  In a c lo s e ly c o u p le d n e tw o r k , m u l t ip le p ro c e s so r s
c o up l e d com m un ic a t e th ro u gh sh a re d m em o ry . R ea d in g an d

N e tw o r k s w r ik in g to m em o zy is o n e o f th e o p e ra t ion s a

p ro c e s so r p e rf o rm s m o st rap id ly . M em o ry - to -m em o ry
t ra n sf e r s e n ta il a v e ry low r is k o f e r ro r . T h e
re su l t i s th a t so ftw a r e ov e rh e a d i s m in im a l an d

throuqhput is high. The major disadvantage of a
c lo s e ly co up le d sy st em  is th e p ro c e s so r a dd re s s
sp a c e àt req u l re s .

Th e D IM EN S IO N p ro v id e s to ea ch o f 1 2 w o r k s ta t ion s

a m e ga by te o f m em o ry a d d re s s sp a c e . T h i s w o u ld

n o rm a l ly req u i r e a c en t ra l bo a rd p ro c e s so r w ith 1 3

M e g a by te s o f a d d re s s sp a c e . T h e p ro c e s so r fo I th e
cen t ra l bo a r d i s th e 8 01 86 : a h igh ly in te g ra t e d
c h ip w i t h tw o b u il t - in DM A  c h a n n e l s . T h e 8 0 1 8 6

h a s a n a dd re s s sp ac e o f on e m eg a by te , h ow ev e r ,

w h i c h p r e c l u d e s a c o n v e n t io n a l , c l o s e ly c o u p l e d

a r ra n g em e n t .

D IK RR S IO N  T h e D IM E N S IO N 'S s o l u t io n a l l ow s t h e w o r k s t a t io n
C o up l in g p ro c e ss o r s to op e ra t e in de p en d en t ly , e xc e p t w h en

Eh e n e e d to a c c e s s sy s t en  r e so u r c e s b r in g s th e m

tem p o ra r i ly in t o a c lo s e ly co up l e d re la t io n sh ip
w i th th e c en t ra l b oa r d p ro c e s so r .

A  w o r k s ta t i o n in it ia t e s a r eq u e s t f o r sy s t em

resources through a central board I/O port . When
th e c en t ra l b o a rd p ro c e s so r is r ea dy  t o re sp on d to

the request , it uses the I/O port to establish a
c lo s e ly co up l e d re la t io n sh ip w ith th e w o rk s ta t io n
p ro c e s so r . D a t a i s t r a n sm i t t e d t h ro u s h a n a r e a
o f m em o ry th a t b 0 th p ro c e s s o r s a r e a b l e t o a c c e s s .

W h e n th e d a t a t r a n s f e r i s c om p l e t e , t h e c e n t ra l

board again uses the I/O yort to restore the
w o r k s t a t io n p ro c e s s o r t o zn d e p e n d e n c e .
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Central Board and W orkstation Boards (cont .)

Implementing In the DIMENSION computer, spared memory means
S h a re d K em o ry th e m em o ry in a w o r k s ta t io n x s a c c e s se d by b o th

th e w o rksta tion and c ent ra l boa rd p ro cesso rs .
Ea c h w o rk s ta t io n ha s 3 2K o f sy s tem  ov e rh ea d

m em o ry , 3 2 K o f b i t -m a p p e d v i d e o m em o ry a n d up t o

51 2K by t e s o f u se r R AM . T h e on e m e g aby t e o f

m em o ry sp a ce w h ich is a d d re s s a b le by th e 80 88- 2

is d iv ide d into fo u r q ua d ran t s . Th e 801 86 m ay m ap
a n y  q u a d ra n t o f a n y u s e r 's R AM  in t o th e t o p  o f th e

ce n t ra l b o a rd 's a d d re s s sp a ce , an d rea d an d w ri te

to th i s m em o ry d i re c t ly . T h is a b il ity to sh a re

m em o ry i s u s e d tw o w ay s .

F irst , th e cen tra l boa rd p ro cesso r lea rn s th e
d e ta il s o f a se rv ic e r eq u e st by m a p p in g th e top

q u a d ra n t o f a u s e r 's R AM  i n t o i t s a d d r e s s sp a c e .

Th is q ua dran t con ta in s th e ov e rh ead a rea o f 32K
th a t th e 8 0 88- 2 u s e s to d e f in e th e n a t u re o f it s

req u e st s fo r sy st em  re so u rc e s . T h e 8Q 1 86 w r ite s

to th i s a r e a to re t u rn th e s t a t u s o f t h e s e

r eq u e s t s .

S e con d , w h en th e 8 01 86 n e e ds to rea d d a ta f rom  o r
s up p ly d a t a to a w o r k s t a t io n p ro c e s s o r , i t d o e s

so by m a pp in : in th e a pp rop r ia t e q ua d ra n t o f u s e r
R AM , c opy in g th e d a ta b e tw een th i s an d th e c en t ra l

b o a r d 's c a ch e R A M , a n d m a p p in g th e q ua d ra n t b a c k

o u t a g a in . T h i s a r ra n g em e n t e x p e d i t e s t h e

t ra n s f er o f da t a by  a l low in g tb e c en t ra l b oa rd

p ro ce sso r to o bta in da ta d ire ct ly f rom , o r p la ce
it d irectly tn to , th e des ire d locat ion in user

R AM .
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(cont .) Centra l Board an d W orkstation Boards

K e m o ry  T h e D IM E N S IO N se g re g a t e s a r e a s o f m em o ry t o

A*<  S e g re g a t ion  p ro t e ct th e ir co n t en t s . W h en ev e r m em o ry is

sh a re d , t h e r e i s a n in h e r e n t r i s k t h a t o n e

P ro c e s s o r w il l in a dv e r t e n t ly a f f e c t a n o t h e r

p ro c e s so r ls p ro g r am  o r d a t a . T h e D IM EN S IO N
m in im i z e s th a t r i s k b y e l im in a t in g c om m o n m em o ry

w h i c h m ay b e a c c e s s e d b y a l l p ro c e s s o r s . In s t e a d ,

a l l m em o ry i s e i th e r s em i- p r iv a t e u s e r R A M , o r

w h o l ly p r iv a t e c e n t ra l b o a rd m em o ry .

T h e cen t ra l bo a r d h a s up to a h a l f m eg a by te o f
m em o ry a c c e s s ib le o n ly by it s 8 01 86 p ro c e s so r .

Th i s is p r im a r i ly u s e d a s c a c h e R AM to p ro v i de

h igh sp e e d in te ra c t io n b e tw e en th e w o rk st a t io n

processo rs and the fixed d isk ls ). No workstation
p ro c e s s o r m a y q a in a c c e s s t o c e n t ra l b o a r d m em o ry z
so t h e p ro g ram s a n d d a t a s t o r e d t h e r e a r e

p ro te c te d f rom  in t e rf e ren c e .

User RAM is accessible to just two processors :
th e 8 0 8 8- 2 w o r k s t a t i o n p ro c e s s o r , a n d th e 8 0 1 8 6

c e n t r a l b o a r d p ro c e s so r . N o w o r k s t a t io ne  

Ip ro ce s so r m ay g a in a c c e s s to an o th e r u s e r s R AM ,
a n d th e c en t ra l b o a r d p ro c e s so r c a n u s u a l ly

in t e ra c t w it h o n ly o n e q u a d ra n t o f o n e u s e r ls R A M

a t a t im e . T h i s c om b in a t io n o f p r iv a t e a n d s e m i-
p r iv a t e b a n k s o f m em o ry m a x im i z e s t h e in t e g r i ty o f

d a t a in th e sy s t em .
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Central Board and W orkstation Boards (cont .)

R e g u l a t in g A l th o u gh w o r ks ta t ion m em o ry is a cc es s ib l e to tw o
K em o ry  A c ce s s p ro c e s so r s , it i s n o t d u a l p o rt e d . In a du a l

p o rt ed a r ra n g em e nt , th e m em o ry it s e l f a rb it ra t e s

a c c e s s by kh e p ro c e s so r s . In kh e D IM EN S IO N ,
a cc e s s to sh a r e d m em o ry is con t ro l le d by th e

c e n t ra l b o a r d .

B e f o r e th e c en t r a l b o a r d i s a b l e t o a c c e s s a n
a r e a o f w o r k s t a t l o n m em o ry , i t m u s t s u s p en d t h e

o p e ra t io n o f th e w o r k s t a t io n p ro c e s s o r a n d ta k e

c on t ro l o f th e w o r k s ta t io n b u s . In th i s w ay , th e
c en t ra l b oa rd p ro c e sso r ga in s d i re ct a c c es s t o th e

w o rk st a t i o n m em o ry a n d d o e s n o t r e l in q u i sh  it s

con tro l un t il com p let ion o f th e tran sa c t ion .

In sh o r t , th e c en t ra l b o a rd f un c t ion s a s m a s te r o f

not on ly the bus c ircu it boa rd , but also th e bus
on ea ch ind iv id ual w o rk stat ion boa rd . T h is
a b il l ty to a pp ro p r ia te co n t ro l o î th e w o r k s ta t lon
b u s in c r e a s e s th e c e n t ra l b o a rd 's e f f i c i e n cy . T h e
8 0 1 86 d o e s n o t n e e d t o com p et e w ith th e 8 0 88- 2 f o r

a c c e s s t o w o r k s t a t i o n n em o ry , a n d i t d o e s n o t h av e

to w a i t f o r a rb i t ra t i on o n ea ch cy c l e . Co n t en t ion

is never an issue because the 80186 enjoys abso-
l u te p r io r ity ov e r th e w o r k sta t ion p ro ce sso r s .

o p t io i zin g In c reas in g sy st em th ro ugh put al so req ui res
the Flxed optim izing the performance of the fixed dfsk ts ).
p isk Tw o m ea su re s con t rib ute to th is end .

F i rst , by u s in g m o s t o f th e c en t ra l bo a rd 's h a l f
m e gab y t e o f R AM  a s c a ch e fo r s e le c ted da ta f ro m
th e f ixe d d is k , th e n e tw o r k re d uc e s th e n e e d fo r

a c t u a l p hy s ic a l a c c e s s t o t h e f ixe d d is k . D a t a

m ay be ret r iev ed from ca ch e m em o ry in on e p e rcen t
o f t h e t im e i t t a k e s t o a c c e s s th e f i x e d d i s k .

T h e l a rg e c a ch e m em o ry exp ed it e s sy st em  re sp on s e
an d m in im ize s co n t en t io n f o r a c c e s s to th e f ix e d

d i s k .

S e con d , d e d ic a t in q on e o f th e tw o DM A  ch a nn e ls

on the 80186 to the fixed disk ts ) expedites the
tran s f e r o f da ta b e tw een th e d is k b uf f e r a n d tb e

cen t ra l boa rd 's ca ch e RA M .

3 - 8 T e ch n ic a l M an u a l
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(cont .) Central Board and W orkstation Boards

I l 14 # 1: I

EZ

A  l o o s e ly c o up l e d n e tw o r k th a t l in k s IB M  PC 's an d
XT 's by m e an s o f a ca b l e h a s c e rta in a dv an ta ge s .

T h i s ty p e o f s e r ia l n e tw o r k c a n in c l u d e a l a r q e

n um b e r o f w o r ks ta t ion s sp rea d ov e r a g re a t
d i sta n c e . H ow ev e r , in a se r ia l n e tw o r k , th e d a ta

p a th s a re Ion g a n d th e en v i ronm en t is h o st il e .
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Central Board and W orkstation Boards (cont .)
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T h e c lo se ly co up l e d D IM EN S IO N n e tw o r k s up p o r t s up
to 1 2 w o rk s ta t io n s , ea ch a t a m a x im um  d is ta n c e o f
3 2 5 f e e t f ro m  t h e c e n t ra l b o a r d . T h e d a t a p a th s

a r e sh o r t a n d th e e n v i ro nm e n t i s c o n t r o l l e d .
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(cont .) Central Board an d W orkstation Boards

D a t a  F lo w  T h e c e n t r a l b o a r d 's 8 0 1 8 6 p ro c e s s o r c o o r d in a te s
d a t a f l o w th ro u g h o u t th e sy s t em . I t c o n t ro l s so m e

s ub sy s te m s : e .q . . th e d i s k e t te a n d f i x e d d i s k

c o n t ro l l e r s w h ic h a r e p a r t o f th e c e n t ra l b o a r d .
O t h e r d e v ic e s , s u c h a s t h e w o r k s t a t i o n b o a r d s , a r e

p l u g g e d in t o a b u s c i r c u i t b o a r d th a t i s c o n n e c t e d

to t h e c e n t ra l b o a r d . T h i s l 3- s lo t b u s i s a lw ay s

c o n t r o l l e d by  th e c e n t r a l bo a r d . T h e b u s c a n a l so

a c c o m m o d a t e IB M - c o m p a t ib l e b o a r d s s u c h a s a 3 2 7 0

c l u s t e r c o n t ro l l e r o r a ta p e b a c k up c o n t r o l l e r .

T h e w o r k s t a t i o n b o a rd 's 8 0 8 8- 2 p ro c e s s o r c o n t r o l s

local resources such as user memory and 1/0 . The
801 86 tem po ra r i ly a p p ro p r ia te s co n t ro l o f th e
w o r k st a t ion b u s to p e rm it m em o ry sh a r in g b e tw e en

th e w o r k s ta t ion an d c en t ra l b o a rd p ro c e s s o r s .
T h is p e rm i ts h ig h sp e e d c omm un ic a t ion b e tw een th e

p ro c e s s o r s : s u b s t a n t ia l ly in c r e a s in g r e s p o n se t im e
in th e n e tw o r k .

T e ch n ica l M a n u a l 3- 11
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Central Board and W orkstation Boa rds (cont .)

C enk al B oaM

*

B IJS In terface

kvork- kvork &vork kvork Vvork- Vvork

statm n  sta tlo n  statlo n statlo n statlon  statlo n

Board Board Board Board Board Board

T ape W ork W ork W ork- W ork- W ork- W ork-

Backup statlon statlon statlon statlon statlon statlon
Board B oard Board B oard Board B oard B oard

W ork station B oaM
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(cont .) Central Board and Wo rkstation Boards

80186

I H ard D lsk Floppy D lsk Serlal Port

Controller Controller Com m unlcatlonI

T lm e of D ay Server R A M  Serlal Port P arallel

Clock (Cache) (Prlnter) Port

B U S In terface

W orkstatlon V
ldeo D lsp layR A M

Serlal P ort K eyboard T lm er S p eaker

8088-2
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Central Board and W o rkstation Boards (cont .)

K eo o ry  T h e D IM EN S IO N c om p u te r s up p l ie s e a c h w o r ks ta t ion
A llo ca t ion w ith e x te n s iv e m em o ry ca p a b il ity . Ea ch

w o r ks ta t ion h a s a m in im um o f 1 2 8K o f us e r RA M ,
w h ic h c a n b e e xp a n d e d t o a h a l f m e g a by t e .

A dd it ion a l m em o ry m o du le s p ig gy b a c k o n th e
w o rk s ta t io n c i rc u it b o a r d ra th e r th an req u i rin g

a s l o t o n th e IB M b u s .

A n e x t r a 6 4X o f m em o ry is p ro v id e d f o r b i t - m a p p e d

v id e o m em o ry a n d sy s t em  o v e rh e a d m em o ry . T h e

latter is used primarily for workstation board/
c e n t ra l b o a r d c o m m un ic a t i o n s a n d em u l a t io n o f th e

IBM PC/XT ROM BIOS .

A ny q ua d ra n t o f any u se r 's R A M m ay b e m ap p e d in t o

th e t o p q u a r t e r o f th e c e n t ra l b o a r d 's m em o ry

a dd re s s sp a c e to p e rm it h igh sp e e d d a ta t ran s f e r s

b etw e en tb e w o rk st at i on an d c e nt ra l b o a zd

p ro c e s s o r s .

T h e c en t r a l b o a r d 's m a in m em o ry m a y a l so b e

e xp an d e d to a m a x im um  o f 5 1 2: w ith a m o d u le th a t
p ig g y b a c k s o n t o tb e c e n t r a l b o a r d . M o s t o f th e

m a in c e n t ra l b o a r d m em o ry s e rv e s a s c a c b e t o
e xp e d ite in fo rm a t ion re t r iev a l . Pa r ity ch e c kin g

i s p rov ide d f o r a l l u se r R AM , c en t ra l b o a rd ca ch e

m em o ry a n d sy st em  o v e rh e a d m em o ry .

3- 1 4 T e c h n z c a l M a n u a l
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(cont .) Cent ral Board and W o rkstation Boards

C entral B oafd

M em ory

FFFFF

7 4K E'fakbv  l

2-56K  - R esew ed for M em ory M applng

256K  - N ot U sed

256K  - Expan slon R A M  C ache

256K  M aln R A M  and C ache

FFFFF 32K  
-  System  O verh eadF4Dô:

224K  - N ot U sed

32K  - V ld eo B u ffer

224K  N ot U sed

384K  - Expanslon R A M

128K  U ser R A M

W orkstation Board
M em ory
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C e n t ra l M o d u l e P ow e r S u p p ly

In t ro d uc t i o n T h e c e n t ra l m o d u l e p ow e r s up p ly i s a p u l s e -w id th

mo dulated (PW M ) r prima ry sw itcb in g pow er supp ly
o p e r a b l e f ro m e l th e r l l 5VA C o r 2 3 0Y A C so u r c e s .

T h e p ow e r s up p ly  h a s t h r e e in d iv id u a l ly r e g u l a t e d

o u t p u t s . T h e T SV D C o u t p u t i s r e g u l a t e d b y m e a n s

o f a m a in f eedba ck loop , and tb e tw o l2VDC outp uts
a r e r e g u l a t e d b y m e a n s o f p o s t - r e g u l a t o r s .

T h e sw itch fun c t io n is p ro v id e d by a s in g l e- en de d ,
f o rw a r d c on v e r t e r to p o l o gy . A n A C in p u t v o l ta g e

is re ct if ie d a n d f il te re d an d p a sse d to a sw itch

t ra n s i s t o r . T h e t ra n s i s t o r ch o p s t h e D C v o l t a g e

a n d p a s se s it to th e p r im a ry o f a h igh - f req uen cy

t ran sfo rm e r . A n L C f ilte r o n th e t ra n sf o rm e r
s e c o n d a ry p ro d u c e s a D C o u tp u t v o l t a g e th a t i s

p ropo rtiona l to th e am p l it ude an d p ulse-w idth o f

t h e a p p l i ed w a v e f o rm .

T h e o u t p u t v o l ta g e i s s e n s e d a n d f e d b a c k t o a
c on t ro l c irc u it on th e t ra n s fo rm e r p r im a ry . H e re ,

the sw itch pulse-width is adjusted to maintain a
c o n s t a n t o u t p u t v o l t a s e .

3- 1 6 T e ch n ica l M an u a l
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(cont .) Central Module Pow er Supp ly

- - <  Sc h em a t ic R e f e r to th e b lo c ke d sch em a t ic d ia g ram s in
R e f e re n c e A p p e n d ix B w h il e re a d in : th e f o l l ow in g c i r c u it

d e s c r i p t io n s .

B lo c k l T h e R F I f il t e r a t t e n u a t e s in t e rn a l ly g e n e ra t e d

R F 1 F i l t e r ra d io in t e rf e r e n c e so t h e p ow e r s u p p ly m e e t s F C C

a n d V D E r e g u l a t i on s .

B lo c k 2 T h e v o lta g e se le c t io n p ro t e c t io n c ir c u it is use d
V o l ta g e w h en l l5V A C pow e r is se l e ct e d . T h e c irc u it c a us e s
Se l ec t io n th e A C l in e f u se to b low if 2 3 0V A C is a p p l ie d to

Pro t e ct ion th e pow e r sup p ly .

A reactive voltage div ider (Rl54 , R155 and C93 )
s en s e s t h e A C in p u t v o l t a g e . W h e n t h e in p u t

v o l ta q e e x c e e d s a p p ro x im a t e ly l 5 0V A C , D 52 f i re s

T Y 2 . T h e A C in p u t i s sh o r t e d t h ro u g h R 2 0 0 , a n d
th e l ine fu se b low s . R 2 0 0 re du c e s th e sh o rt
c i r c u i t c u r r e n t .

B lo c k 3 T h e in p u t re c k if ie r a n d c a p a c i to r s a r e D 2 0 a n d C 6 ,

R ec t if ie rs C 7 , C 7 9 an d C 80 re sp e c t iv e ly .

and Ipput
C a p a c xt o r s W h e n 2 3 0V A C i s se l e c t e d a s th e A C in p u t t o th e

p ow e r s up p ly , th i s c i r c u i t a c t s a s a f u l l- w av e
r e c t if ie r w i th s t o r a g e c a p a c i to r s .

W h e n l l5V A C i s s e l e c t e d a s th e A C in p u t , th i s
c i r c u it a c t s a s a v o l t a g e d o u b l e r .

T h e D C v o lta g e d ro p a c ro s s th e in p u t ca p a c ito r s
rem a i n s th e s am e re g a r d l e s s o f ch a n g e s in A C in p u t

v o l t a g e .

BlPck 4 The drive power circuit delivers the drive
D r av e P o w e r v o l t a g e s n e e d e d b y t h e sw it c h t ra n s i s t o r a n d

co n t ro l c i r c u i t s .

D u r in g s t a r t - up , T 5 co n d u c t s a n d d e l iv e r s p o s it iv e

d r iv e v o l ta g e . W h en th e sw it ch t ra n s isto r b e g in s

sw itch in g , kh e po s i t iv e an d n e ga t iv e d r iv e vo l t -

a g e s a re g e n e ra t e d f rom  t h e a u x il ia ry w in d in g s o f

th e sw it ch t ra n s f o rm e r .

T e ch n ic a l M an u a l 3- 17
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Central llo dule Pow er Supp ly (con t .)

B lo c k 5 T h e sw it ch tra n s is to r , T 4 , ch o p s th e DC o u tp u t
T h e Sw it ch f rom th e in p u t c a p a c ito r s th ro u gh th e sw itch

t r a n sf o rm e r T R I .

T h e sw itch t ran s isto t d r iv e c i rc u it re c e iv e s

pu lse-w id th m o d ula te d d r iv e pu lse s f rom th e

co n t ro l c irc u it in B lo c k 7 .

T 4 , d u r in g it s on - t im e , i s fo rw a zd b ia se d by m e an s
o f th e s im u l ta n e o us ly co n d u c t in g t ran s is to r s T l

an d T 2 . D u r in g it s o ff- t im e , T 4 i s n e ga t iv e

b ia s e d b y T 3 .

Th e m a x im um on - tim e is l im i te d by th e con tro l
c i rc u it t o 45 % o f th e to t a l sw it ch p e rio d .

D u r in : th e o f f - t im e o f T 4 # TR l is d em a g n e t i ze d by

m ean s o f a dem a gn et izin: w in d ing an d D l .

D l 0 is a B a k e r c l am p d io d e w h ich a l low s 7 4 to w o r k

in q ua s i- sa t u ra te d m o d e .

B io c k 6 T h e ch o pp e d D c - v o l ta g e is c o up l e d th ro u qh
S e co n d a ry  t ra n sfo rm e r TR I . D io d e s D 3 0 an d D 3 6 an d th e F ET 'S

Pow er in th e +l2V DC post-regulato r (B lock 8) conduct
s im ultan eo usly w ith T 4 . D urin g this t im e , the
p rim a ry s iGe o f TR 1 de l iv e rs en e rgy to a loa d
th ro u g h th e L C o u tp u t f il t e r s w h il e m a g n e t ic

ene rqy is stored in the output inducto rs (L3 and

L 8).

D u r in s T 4 's o f f - t im e : o u tp u t co n t in u e s d u e to th e
en e rgy p rev io u s ly s to re d in t h e in d uc to r s an d by

m ea n s o f th e f re e -w h e e l d io d e s D 3l , D 37 an d D 6 2 in

t h e + I ZV D C p o s t - r e g u l a to r .

The +SVDC output is regulated by feedback to the
control circuit lBlock 7 ) . The control circuit
adjusts the on-time (pulse-width ) of T4 in order
to m a in ta in a c on s ta n t o u tp u t v o l ta q e .

A  th r e e -p in l in e a r re gu lat o z , IC 2 r p o st - re g u l at e s

th e - l2V D C o u tp u t .

A n F E T re q u l a t o r , w h ic h i s d e s c r ib e d in B l o c k 8 :

po st - re g u la te s th e + l 2V D C o ut p u t .

3- 1 8 T e c h n ic a l M a n u a l
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(cont .) Central Module Powe r Supp ly

B lo c k 7 T h e + SV D C o utp u t i s sen se d an d fe d to IC 1 l , a
C o n t r o l p ro g ram m a b l e z en e r d io d e

.  T h e e r ro r s ign a l o u tp u t
o f IC l l , w h lch a c ts a s a n e r ro r am p l ifi e r , is

t ra n sm t tte d a t p o in t s E a n d F to th e p t im a ry s id e
o f TR l th ro ug h op to -c o up l e r IC 6 . T h is s ig n a l i s

fed to the control circuit (IC l)z which controls
th e sw it ch t ra n s i st o r p u l se-w idth to m a in ta in a

c o n s t a n t v o l ta ç e o u tp u t .

IC l is an in t e g ra te d p u l s e -w id th m o d u la t io n
c ircu it th at p ro duce s a p ulse -w idth p ropo rt iona l
to th e e r ro r s ign a l s f rom  IC 6 .

T h e fo l low in g f un c t ion s a re o b ta in e d f rom  IC I :

o O s c illa to r c irc u it - T h is c irc u it , to g e th e r w ith
R 2 2 an d C l4 , d e te rm in e s th e sw itch f req uen cy

.

o S l ow - st a rt c i rcu it - T b is c trc u it , to q e th e r
w ith R l 8 , R 2 1 , R 3 3 an d C l3 , slow ly in c re a se s

th e d r iv e p u l s e on -t im e u n t il tb e v o l t a g e

c on t ro l loo p ta ke s ov e r . R l 8 , R 2l an d R 33 a l so
d e te rm in e th e p u l s e-w id th . Th is is f a c t o zy - s e t
to 4 5 % by R 3 3 , a n d i t m us t n o t b e ch a n g e d

.

o T o ta l o u tp u t p ow e r l im it c ir cu i t - R 85 an d R l 6
sen se th e sw it ch c u rren t p a s s in g th ro u gh T 4 an d

feed it to ICl by means of the voltage divider:
R 2 8 an d R 25 . T h is cu r ren t is p rop o rt ion a l to
t h e to t a l o u t p u t p ow e r .

T h e p ow e r l im it c ircu it h a s tw o t r ip -p o int s th a t

ca n b e a d qu s te d by R 2 8 . T h e f ir s t t r ip -p o in t
re du c e s th e p u l se -w id th on th e s ig n a l to th e T 4
dr iv e s tage du rin g ligh t ov e rloa ds

.  T h e se co n d
tr ip-p o in t sh uts dow n th e p ow e r supp ly by
re d uc in g th e p u l se-v id th to ze ro d u r in g h ea vy

o v e r loa d co n d it ion s . A  slow - st a rt seq u en c e is
th e n in it ia te d .

o L ow s up p ly p ro te c t io n c i rcu it - IC l h a s a n
in te rn a l low s up p ly p ro te c t ion th a t in h ib i ts

th e d r iv e p u l se s to 7 4 un t il a d eq u a te c u rre n t
is a ssu red .

T e ch n ic a l M an u a l 3
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Central Module Pok er Supp ly (con t .)

B lo c k 7 T h e + SV D C o u tp u t h a s a sep a ra t e c u rren t l im it
Co n t to l s en se d in T R 2 . A v o l ta g e p ro p o r t ion a l to th i s

(cont .) current is dropped at Rl09 . This voltage is
re f e ren c e d to a lo g ic c omm on on th e p r im a ry s id e
o f TR 1 b y a c l am p  c ï r c u i t c om p r i s e d o f 5 3 8 , C 6 8

a n d R l 0 8 .

IC 7 c o m p a r e s t h e + SV D C c u r r e n t to a r e f e r e n c e th a t

can be adjusked by Rl06. Current limiting , which
is an a lo qo us to th e c u r ren t l im it h an d l in g o f IC I ,

is p e rf o rm e d in tw o s tep s :

1 . A n o d e ra te ov e r lo a d t r ip s th e low e r c om p a ra to r r

IC7 (pin 2 ), and reduces the drive pulse-w idth
t o T 4 .

2 . A  h eavy ov e r lo a d t r ip s th e up p e r com p a ra to r ,

IC7 (pin l), and a number of drive pulses are
in h ib i te d f rom  rea ch in g T 4 . A  so f t - st a r t

s eq u en c e i s th en in i t ia te d .

B lo c k 8 T w o FET 'S , T l 4 an d T l 5 , de c rea se th e p u l se -w id th

+ l 2V D C P o s t- o f th e ch o p p e d s ign a l fe d to th e p o s t- re g ul a to r .

R egu l a to r Th e F ET IS con d uc t d u r in g on ly p a r t o f th e p u l se -
t im e o f T 4 , p e rm i t t in : s ep a r a t e r e g u l a t i o n o f th e

+ l 2V D C o u t p u t .

The +1245C output is sensed and fed to IC l4 (p in
6 ) wh ere it is compared to a reference v oltage
from IC16 . Th e erro r sisna l from IC l4 (p in 7 ) is
fed to ICl3 (p in 6 ) where it is compa red to a
s ign a l p rop o rt ion a l to th e o u tp ut c u rren t s en se d

by T R 3 . W h en th e p ro p o rt io n a l s isn a l rea ch e s an

error signa l level , IC l3 (p in 1) trips and th e
drive circuit (ICl5 , 78 and T 9) shuts off the
F E T 'S .

When IC13 (p in 8) senses completlon of T4 Is sw itch
cycle , it transm its a pulse (from p in l4 ) that
t r ip s th e d r iv e c i rcu it . T h i s fo rw a r d b ia se s th e
P E T IS a n d p z ep a r e s t h em  f o r t h e n e x t sw it cb cy c l e .

W hen ICl3 (p in l3 ) is low , the post-regulator is
in h ib i te d un t il th e re is s u f f ic ien t d r iv e v o lt a g e

a f te r s t a r t - up . W h e n th e d r iv e v o l t a g e i s h i g h ,

ICl3 (p in l3 ) krips and causes Cl00 to charge
t h ro u gh 5 5 9 . T h i s p ro c e ss i s c a l l e d a s l ow - st a rt .

3- 2 0 T e c h n i c a l M a n u a l
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(cont .) Central Module Pow er Supply

B l o c k 8 D 5 9 : T l 2 , D 6 0 a n d R 1 8 9 w o r k a s a c u r r e n t l im it e r
+ l 2 V D C  P o s t - by c l am p in : th e e r ro r s ig n a l l ev e l . T h i s a c t io n

Regulator forces ICl3 (pin 1) to trip at an output current
(cont .) level preset by Rl89 . During a heavy overload

condition , ICl3 (pin 2 ) trips and starts the
t ra n s isto r com b in a t ion , T l 2 an d T l 3 . T h is
d i s c h a rg e s C l 0 0 a n d p r ev e n t s Eh e F E T 'S f ro m

c on d uc t in g fo r a n um b e r o f sw it ch cy c l e s . A
s l o w - s t a r t i s t h e n in i t ia t e d .

D 6 4 , C 9 5 , C 9 6 , R 1 6 9 an d R 17 Q e o m p r i se a sn u b b e r

n e tw o r k . T h i s n e tw o r k ta ke s c a re o f th e in d u c t iv e

t r a n s f o rm e r c u r r e n t d u r in g th e t u rn - o n t im e o f T l 4
a n d T l 5 .

B l o c k 9 I C 8 s e n s e s th e + SV D C a n d + I ZV D C o u tp u t s a n d

O ve r-v o lta g e com p a re s th em t o a re f e ren c e v o l ta g e f rom Z 3 .
P ro t e ct ïon W h en e i th e r v o l ta g e re a ch e s a n ov e r- v o l ta g e t r ip

point , IC 8 (p in 1) goes h igh and trigqers IC 4 .
T h is f ire s th y r i sto r T Y l an d c a us e s a h ea vy ov e r-

c u rre n t co n d it io n o n th e + SV D C o u tp u t . Th e p ow e r

s upp ly sh u t s dow n an d in it ia t e s a s low - sta r t

s eq u e n c e .

B lo c k 10 IC I O an d it s a sso c ia te d com p o n en t s fo rm  th e p ow e r

Pow e r R e se t re s e t c i rc u it . IC l 0 sen se s an d com p a re s th e th re e

o u tp u t v o l ta g e s w ith a r e f e r e n c e v o l t a q e f ro m  Z 3 .
W h e n a n y o n e o f th e o u t p u t v o l t a g e s r e a c h e s th e

p o w e r r e s e t v o l t a g e t r ip  p o i n t , a m in im um  5 0 m S

pow er reset sisnal is transm itted by ICl4 (pin
14).

B l o c k 11 IC l l a n d i t s a s s o c i a t e d c om p o n e n t s f o rm  th e p o w e r

P ow e t Fa il f a il c iz cu it . T h e n e ga t iv e p ea k v o l ta g e a t th e

se co n d a ry o f T R l i s p ro p o r t i o n a l to th e D C v o l ta q e
l ev e l o n t h e in p u t c a p a c i t o r s : C 6 , C 7 , C 7 9 a n d

C 8 0 . If th e re i s a n A C p ow e r fa il u re , th e v o l ta g e

d ro p  a c ro s s th e in p u t ca pa c ito r s de c re a s e s to a

level Preset by R45 . Th is trips IC5 (pin 3) and
m a ke s it q o n e ga t iv e . C 5 3 d i sch a rg e s th ro u gh IC 5

(pin 13), IC5 (pin 2) trips , and IC5 (p in 1)
t ra n sm it s th e p ow e r fa il s ig n a l .

IC 6 an d f ee db a c k re s ist o r , R 5 3 , g iv e th e c irc u it
h y s t e r e s i s p e rf o rm a n c e .
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D IA G N O S T I C S

In t ro duct ion Th is ch apt er d esc rib e s D IM EN S ION d ia gno st ic an d
se rv ic e u t il i ty p ro g ram s .

Som e d ia qno st ic p ro g ram s a re a utom a t ic ; th ey a re
d e s ig n e d t o op e ra t e ea cb t im e tb e sy s t em  is

t u rn e d on . O th e r d ia gn o st ic p ro g ram s a n d se rv ice
u t il ity p ro q ram s a re s to re d o n tw o s e rv ic e
d i s ke t te s w h ich a r e a c c e s s ib l e on ly by se rv ic e

te ch n ic ia n s . Th e tw o se rv ic e d is ke t te s , to g e th e r
w ith th is m an ua l , com p r ise a se rv ic e p a c k .

Se lf-tests Th e m a in d iagno st ic p ro g ram fo r th e D IM CN S ION is
com p r i se d o f a g ro up o f c e n t ra l PCB se l f- te st s .
T h e s e s e l f - t e s t s a r e a u to m a t i c a l ly in v o ke d
w h e n e v e r th e c o m p u k e r i s t u rn e d o n .

S6rvice Two service diskettes are available to technicians
D a s ke t t e s to te s t th e D IM EN S IO N . Th e se d is ke t t e s co n ta in

u t il l ty  p ro g ram s fo r f o rm a t k ïn g an d la b e l in g th e
f ixe d d is ks a s w e l l a s s e rv ic e p ro s ram s f o r

e x ten de d t e s t in g o f c ir c u it b o a r d s an d d is k o r
d iskette dr iv e s . R ev ise d p ro g ram s w ith e xten ded
ca p a b il i t ie s w i l l b e re l ea se d la t e r .

T e ch n ic a l M a n u a l 4- l



D IA G N O S T IC S

Suppl em enta l T ool s

S up p lem en ta l Tw o o f tb e p ro c e d u re s d e sc r ib e d in th is ch a p t e r

To o l s a re f i xed d i sk d riv e te st s . A l th o u çh th e f i xed

d is k d r iv e s m ay b e te s te d w h il e th ey a re m o un te d
in th e c en t ra l m o d ul e , th e r e m ay a l so b e o c ca s i on s

w h en a te st o f a n unm o u n te d d r iv e is d e s ira b l e .

T o f a c il ita te th is p ro c e s s , th ree e xt en s ion ca b l e s

a r e av a ila b l e :

o DC pow er exten s ion ca b le ; N o rth S ta r pa r t n um be r

0 3 8 9 8

o S ign a l e x te n s ion ca b l e ; N o rth S ta r p a r t n um b e r

03 899

o C o n t ro l e x ten s ion c a b le ; N o rth S ta r p a r t n um b e r

03 90 0

A  p ro c ed u re fo r a t ta ch in g th e ca b le s is lo ca t e d in

th i s ch a p te r .
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S e l f- t e s t s

D e f in it ion S e lf - te st s a re in t e g r i ty te st s o f th e cen t ra l PC B

c rit ica l h a rdw a r e . T h e b o o t p ro q ram a utom a t ica lly

p er fo rm s th e c en t ra l P CB se l f- te st s , an d a t t em p t s

to rea d in v a l id b o o t co d e f rom  th e d is ke t te o r
f ixe d d is k d r iv es ea ch t im e th e sy sk em  is t u rne d
O n .

T h e te st s r un v e ry q u ic k ly a n d th e i r op e ra t ion is
t ra n sp a re n t t o a sy s t em  u s e r . T h e s e l f- t e s t s d o

n ot im p e d e a us e r 's a cc es s to th e com p ute r f b ut
t h ey d o p r o v i d e a s s u ra n c e t h a t th e sy s t em  I s
f un c t ion in g c o r r e c t ly .

S e l f- te s t s S el f- te s t s a re d e s iqn e d to p e rm it se rv ice
a n d S e rv ic e d is ke t t e s to b e l oa d e d f rom  th e d is ke t t e d r iv e

D is ke t te s p rio r t o rea d in g th e b o o t co d e . T h i s ena b l e s
e x t e n d e d h a r dw a r e t e s t s t o b e r un .

S e l f- t e s t I f th e s e l f- t e s t s d e t e c t a p r o b l e m , sp e c if i c

E r ro r er ro r s a r e no t sh ow n . T es t in g h a l ts : th e m a in

Reporting pow er LBD (on the front panel of the central
module ) turns off , and the computer simply fails
t o l o a d t h e o p e ra t in : sy s t em . A  s u c c e s s f u l te s t
re s u l t s in a n o rm a l b o o t o f th e D IM EN S IO N

Operatin: Sy stem (DOS ).

T e s t T h e c en t r a l b o a r d s e l f - k e s t c h e c k s th e fo l l ow in s :
F e a t u r e s

o P r om  c h e c k s um

o Dynam ic RAM (non-destructiv e )

o P ro c e s so r in t ern a l reg i s te r m a pp in g

o Read/write from a fixed disk

If any o f th e se te st s fa il , th e m a in p ow e r L ED
t u rn s o f f . I f t h e t e s t s p a s s , w o r k s k a t io n P C B

se l f - te s t s b e g in .
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Self-tests (cont .)

Diykette The followin: sequence of events occurs when
D r xv e R nn t b oo t in g f rom  th e d is ke t te d r iv e l

S e q u e n c e
o I f a d i s k e t t e i s in s e r t e d in t h e d i s k e t t e d r iv e

a f t e r p ow e r- o n , r ea d th e b o o t t ra c k s f ro m  th e

d i s ke t t e . I f th e r e i s n o t a v a l id b o o t f il e o r

if an e rro r o c cu rs du rin s rea d in q , h a l t th e

b o o t p ro c e s s .

o If th e d i sk et t e c on t a in s a v a l id b oo t f il e a n d

if no e rro r s o c cu r du r in g rea d in g , e xe c u te th e

b o o t co de .

F ixe d D isk Th e f ol low in g seq u en c e o f ev en t s o cc u rs w h en

D r iv e R n n t b o o t in g f rom  th e f ixe d d is k d r iv e :

S eq uen c e
o R ea d th e b oo t t ra ck s f rom  th e d is k .

o If th e re i s n o t a v a l id b o o t f il e o r if a n e rro r

o cc u rs du r in g rea d in g , h a l t th e b oo t p ro c e ss a n d

in d ica t e a fa ilu re o f th e f ixe d d is k b o o t .

o I f tb e ze i s a v a l id b o ot f il e an d if no e r ro zs

o c c u r du rin g rea d in g , e xe c u te th e b o o t co d e .
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S e rv ice D is ke t t e s

Categor ïes Se rv ice d iskette d ia gno st ics a re d iv ide d in to tw o
c a te g o r ie s -- th o s e d ia q no s t ic s w h ic h te s t sy s tem

e l e c t ro n ic s a n d th o se d ia gn o st ic s w h ic h te s t an d
f o rm a t sy s t e m  m a s s s t o ra g e .

S e rv ic e D is ke tt e 4 1 c h e c ks th e sy st em  e le c t ron ic s ;
th e s e in c lu d e t e s t s o f a sy s tem 's co n f ig u ra t io n
a n d ev a l ua t ion o f th e c en t ra l an d w o r kst a t ion
PC B IS .

Se rv ice D iskette #2 checks sy stem ma ss storage ;
th e se in c l u d e ev a l ua t io n o f th e f ixe d d is k an d
d i s ke t t e d r iv e s . Se rv ic e D i s ket t e # 2 a l so
co n t a in s p ro g ram s w h ic h fo rm a t a n d w r it e th e la b e l

f o r th e f ix e d d i s k .

Ea ch d i s ke t t e c on ta in s p ro g ram s w h ic h a r e u se r
s e l e c t a b l e f ro m  m e n u s . D e s c r ip t i o n s o f t h e

p r o s r am  o p t i o n s a r e f o un d l a t e r in t h i s c h a p t e r .

Copy in g M a ke dup l ica te s o f th e se rv ice d is ke tte s w ith th e
Se rv ic e D ISKCO PY ut il ity of th e D IM ZN S IO N op e ra t ing
D is k e t t e s sy s t em . I f y o u a t t em p t t o c o p y t h e d i s k e t t e s

u s in q a n y o th e r m e th o d , y o u m a y d e s t r o y th e

c o n te n t s o f th e d i s ke t t e s .

Tœm d in g S erv ice D iskette fl con ta in s its ow n op era t ins
S e rv ic e sy s t em t ra c k s . Y o u m ay lo a d it d ire c t ly f rom  th e
D is k et t e s d is ke tt e d r iv e w ith o u t f i rst h av in g to loa d th e

D IM E N S IO N o p e ra t in g sy s t e m  f ro m th e f i x e d d i s k .

S e rv ic e D is k e t t e # 2 do e s n o t c on ta in o p e ra t in g

sy s t em  t ra c k s . Y o u m u s t l o a d th e D IM EN S IO N

Operatins System (DOS ) from Sy stem Diskette 41
b e fo re lo a d in g th is se rv ic e d is ke t t e . A f t e r y o u

h av e s ign e d o n a t a w o r k s ta t ion , p la c e S e rv ic e
D is ke t te #2 in th e d is ke t te d r iv e , an d ty p e

D IS *@n nT. to ca l l up th e m a in m en u . S ee th e
p ro c e d u re o n lo a d in g Se rv ic e D is k e t t e 4 2 la t e r in
t h i s c h a p t e r .
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S e rv i c e D i s k e t t e # 1

U se s S e rv ic e D is ke tt e # 1 co n t a in s a m en u d r iv en se t
o f p ro g ra m s w h ic h m a y b e u s e d f o r e v a l u a t in g th e

D IM E N S IO N c e n t ra l b o a r d an d w o r k s ta t io n b o a r d s .

T h e s e p ro g ra m s o f f e r m o r e e x t e n s iv e t e s t in : o f th e

e l e c t r o n ic s t h a n th e s e l f - t e s t s p e r f o rm e d d u r in g

po w e r - o n o f th e c o m p u t e r .

Th e d is ke t te co n t a in s it s ow n o p e ra t in g sy st em
a n d m a y b e b o o t e d f ro m  th e d i s k e t te d r iv e w h e n y o u

a r e r ea dy t o t e s t th e c i r c u it b o a rd s .

K a in K en u A f te r y o u b oo t S e rv ice D is ke t te # 1 , th e fo l low in g

m en u a p p ea r s :

N o r th S ta r D IM BN S IO N
S e rv ic e D is ke t t e #1

R ev is ion 1 .0 .0

l - V e r ify Sy st em  C on f ig u ra t ion
2 - T e s t C e n t ra l P C B

3 - T e st C en t ra l PCB an d W o r kst a t ion PCB 'S

A  - S to p o n B rro r -
B - In f in ite L oo p -

P re s s any key to s to p a te s t .
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(cont .) Serv ice Diskette 41

Verïfy Sys>e- Option 41 of the diskette verifies the configura-
Co n f lg u ra t lon t ion o f sy s t em  h a rdw a re

.  It ch e c k s f o r th e p re s -
en c e o f c en t ra l R AK  e xp an s ion PC B IS , w o r kst a t ion
PC B IS , an d w o r k s ta t io n 1 28K o r 3 8 4K n em o ry PC B 'S

.Th e sy stem con f ig ura tion op t ion does n o t te s t th
e

c ir c u it b o a rd s .

T e s t O p t ion # 2 o f th e d is ke tt e c on ta in s a d ia gno st ic
C en t ra l Pc B p ro g ram  th a t ch e c k s th e sta t u s o f th e f o l l ow in g

c i rcu it s on th e c en t ra l PC B :

o R A M

o 8 0 1 8 6 in s t r u c t io n s e t

o P a r i ty

o R AM a dd re s s in g

o C PU g a t e a rray c h ip

o 8 0 1 86 DM A  l o g i c

o 801 86 in te r rup t lo g ic

o 801 86 tim e r log ic

o Cen tra l m o d ule p a ra lle l po rt

o R e a l t im e c l o c k

Te st Op t ion #3 of th e dis ke tte con ta in s a p ro gram
Centra l and that evaluates th e central board (using th e test
Workatatlon param ekera described in option #2 ) and workstation
Pc B 'a c ircu it boa rd m em o ries

.  Th e fo l low in g R AM is
c h e c ke d a t ea ch w o r kst a t ion :

o D i sp l a y R AM

o B o o t R A M

o M a in RAM

T ech n ica l M an ua l 4
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Service Diskette #1 (cont .)

o th e r O p t ion s Th e re a re tw o o th e r o p t ion s w h ich a re se l e c ta b l e
f ro m  t h e m a in m en u o f S e rv ic e D x s k e t t e # l .

o S t o p o n E r ro r - a n o p t io n w h i ch m ay b e t u r n e d o n

o r o f f by ty p in g A

W h e n th e o p t io n i s e n a b l e d , t e s t s # 2 a n d # 3 s t o p

if an e rro r is d e te c te d . W h e n th e o p t ion is

d i sa b le d , te st s 4 2 an d # 3 :

-  Cy c l e o n c e a n d s t o p if In f in i t e L o o p i s t u rn e d

o f f .
-  R e p e a t e d ly cy c l e un t il a k e y i s p re s s e d to

s t o p th e t e s t if In f in i t e L oo p i s t u r n e d o n .

o I n f in i te L oo p - an o p t ion w h i ch m a y b e t u rn e d

on o r o ff by p re s s in g B

Th i s f ea t u re p e rm it s th e u s e r to se l e ct e ith e r
s in g le o r n u l t ip le cy c le s o f te s t s # 2 o r #3 . If
th is op t ion is t u rn e d o n , a te st :

-  Cy c l e s un t il an e rro r i s d e te c te d , if S to p on
E rro r i s t u rne d on .

-  Cy c l es un t il a ke y is p re sse d to sto p th e

te s t if S to p o n E rro r i s tu rne d o f f .
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S e r v i c e D i s k e t t e # 2

U se s S e r v i c e D i s k e t t e 4 2 c o n t a i n s a m en u - d r iv en s e t

o f p ro g ram s w h ich m ay b e use d f o r te st in g th e
d i s k e t t e d r iv e a s w e l l a s t e s t in g , f o rm a t t in g a n d

labelin: the fixed disk drive ls ).

K a i n K en u S e rv ic e D i s ke t t e 4 2 d oe s n o t c on ta in op e ra t in q
sy s t e m  t ra c k s . Y o u m u s t l o a d th e D IM E N S IO N

Operating Sy stem (DOS ) from System Diskette #1
b e f o re l o a d in q t h i s s e rv ic e d i s k e t t e . A f t e r y o u
h a v e s ig n e d o n a t a w o r k s t a t io n , p l a c e S e rv ic e

D is ke t t e # 2 in th e d is ke t te d r iv e , an d ty p e
D I S K TO O L  to c a l l up t h e m a i n m e n u . S ee th e

p ro c e d u re on l oa d in g S e rv ic e D is ke t t e #2 la te r in
t h i s c h a p t e r .

N o r t h S t a r D IM E N S IO N

S e rv i c e D i s k e t t e # 2

V e r s io n 1 .0 .0

M a in M e n u

a ) D iskette Driv e Test
b ) Fixed Disk D rive #1 Test
c ) Fixe d Disk D rive #2 Test
d ) Fixed Disk Fo rmat an d Label W riter
e ) Park Fixed D isk D riv e Heads

T h e d i s k e t t e d r iv e t e s t o p t i o n a n d f i xe d d is k

dzive test options perform read/write tests on the
m e d i a . S e rv ic e D i s k e t t e # 2 a l s o c o n t a in s p ro g r am s

th a t f o rm a t t h e f i x e d d i s k a n d r e a d a n d w r i t e i t s
l a b e l .

E r r o r S c re e n s T h e f in a l s e c t i o n o f th i s c h a p t e r c o n t a in s s am p l e s
a n d  E r ro r o f e r r o r s c r e e n s a n d e z r o r co d e s t h a t m ay a p p e a r

C o d es du rin g us e o f th e te st s o n th i s d i s ke t t e . A

m a t r ix c on ta in in g e rro r co d e s an d re l a te d sy s tem
h a r dw a r e m a y a s s i st y o u in l o c a t in g th e s o u r c e o f

a p ro b l em .
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Serv ice D iskette 42 (cont .)

C a u t io n a ry  o O p t io n s A , B , C a n d D o n S e rv ic e D i s k e t t e 62 a r e

N o t e s d e s t r u c t iv e to s t o r e d d a ta . B a c k u p f ix e d d i s k s

b e fo re be g in n in g th e se te st s .

o O p t io n A , th e d i s k e t t e d r iv e t e s t , is o n ly a s

re l ia b le a s th e b lan k d isk e t t e y o u u se to
con d uc t th e te s t . If th e t e s t in d ica te s a
p ro b lem : u se a n o th e r b lan k d is ke tt e . D on 't

rep lace a d is kette d r iv e b efo re con f irm ing
e rro r s w ith a d iff e ren t b lan k d is k e t t e .

o B e f o r e u s in g o p t io n s B , C a n d D o n S e rv ic e

D is ke t t e #2 , ren ov e th e ce n t ra l m o d u l e c ov e r an d

co py th e in f o rm a t ion con ta in e d o n th e f ixe d d i sk

d r iv e lab e l . M a ke n o te o f th e f iv e - ch a ra c te r
d r iv e co d e a n d a 1l en t r ie s in th e B a d T ra c k

Table (cylinder and head locations of each bad

track ).

o Fo rm at and label fixed disks (option D ) before
using the Fixed Disk Drive Tests (options B and
C ). These tests autom atically reco rd bad tracks
o n th e Ba d T ra c k T a b le ; th e re fo re , th e ta b le

m us t b e g en e ra te d b e fo r e th e te s t b e g in a .
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S e rv ic e D i sk et t e # 2

F ixed D is k Fo rm a t an d L abe l W rite r M en u O p t ion s

Diykette You may test the diskette dzive by selecting
a.-- D r âv e T e s t o p t io n A . T h i s t e s t v e r if ie s th e in t e g r i ty o f t h e

d is kette d riv e by ran dom ly w rit in g an d rea d in :
d a ta p a t t e r n s t o a b l a n k d i s k e t t e . F o rm a t a b l a n k

d is ke t te an d h av e it rea dy fo r u se b e fo re
s e le ct in g tb e op t io n . A ltb ou gh c om p l et ion o f th i s

op t io n ta ke s a pp ro x im a te ly f iv e h o u r s , y o u h av e
th e o p t ion o f st o pp in g th e te st a t a ny t im e .

Pressing Ictrll and c stops the test and recalls
the D IMENS ION Operating System (DOS ) command
p rom p t .

F fxe d D is k Y o u m a y te st a f ixe d d is k d riv e by se le c t in g

D r iv e T e s t o p t io n B o r C . T h e se te s k s v e r ify th e in te g ri ty
o f th e f ixe d d is k d r iv es by ra n dom ly w ri t in : a n d

rea d in g d a ta p a t t e rn s to kh e d is k s . A t th e
com p l et ion o f ea ch t e st , b a d t r a ck s , if fo un d , a re

a u t om a t ic a l ly re c o r d e d o n th e B a d T ra c k T a b l e .
C om p l et ion o f th i s o p t ion ta ke s a pp ro x im a te ly f iv e

h o u r s .

F i xe d D is k Y o u m ay f o rm a t o r c rea te a lab e l fo r a f ixe d d is k

Pormat ayd by selecting option D. This option is comprised
L a b e l W rate r o f th ree m en us . T h e f i r sk tw o m en u s a re us e d f o r

select in g th e fixed d is k d r iv e n um b e r an d d r iv e
ty p e ; th e th i r d i s u s e d f o r a c t iv i ty s e l e c t ion .

Com p letion o f kh is op tion ta ke s a pp ro x im a te ly 70
s e c o n d s .

Pa rk P ixe d Y ou m ay sa f ely Po s it ion th e hea ds o f th e f ixe d

D ïsk D tiv e dis k dr iv e by selec kin g op tion E . Th is op tion
H e a d s ro t a t e s th e h ea d m e c h a n i sm  so th e h e a d s a r e

P o s it io n e d ov e r an a r ea o f tb e d is k th at do es n ot
c on t a i n d a t a . U se th i s op t ion b e f o re t ra nsp o rt in g

o r sh ipp in g a f ixe d d is k d r iv e .
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S erv ice D is ke tte #2
Fixed Disk Format and Label W riter Menu Options (cont .)

Drive Yn-her Use this menu to select the number of the fixedS
e lect lon d is k d r iv e y o u w ish to fo rm a t . D riv e #1 ts th e

K en u bo t t om d r iv e , n ea res t tb e b a se p a n e l o f th e

central module . Type IRetrn l to select D rive #1
a u t o m a t ic a l ly .

Drive CFpe 0se this menu to select the type of fixed disk
Se le c t io n d r fv e y o u w i sh to f o rm a t . Yo u m u s t rem ov e th e top

K e n u co v e r o f th e c en t ra l m o d u l e a n d loo k a t th e f ix e d

d is k pa p e r la b e l to o b t a in th i s in f o rm a t ion . W h en

y o u a re p re p a re d to a n sw e r th e sc re en p rom p t : ty p e

the number adjacent to the drive type rather than
the fiv e-character disk driv e code . Type IRetrn l
to se le c t a M in i s cr ib e 1 5 M by te d r iv e
a u tom a t ic a l ly .

A f te r y o u h a v e m a de y o u r se l e c t ion , th e p ro g ra m
re sp on d s tw ic e . F ir s t it c o nv e rt s th e s ing l e
d ig it y o u ty p e d int o a f iv e- ch a ra c t e r d is k d r iv e
co d e . T h i s s te p is in c l ud e d to en s u r e y o u h a v e

m a d e a co r re ct ch o ic e . S e co n d , it p re sen t s th e

A c t iv ity M en u an d w a it s f o r y o u to m a ke a s e l ec -

t ion .

A c tlv ity  U se kh e A c tiv ity Men u to se lec t va r io us f ixed d isk
K en u o p t ion s . Th e f o llow in g o p t io n s a re av a ilab l e f rom

th e m en u :

o O p t ion A - A dd a bad t rack U se th is opt ion to:

add bad tracks (from the fxxed disk paper label )

ko khe Bad Track Table aftsr formatting, label-i
n q o r test in g th e f ixe d d is k .

Noter Yoj must make entries to the Bad Track
T a b l e u s ln g th e cy l in d e r a n d h ea d n um b e r o f th e
ba d t ra c k .

o Oplion D - Display the Bad Track Table. Useth
xs op tion to list th e bad t rac ks en tere d on

th e B a d T r a c k T a b l e .

Note: You are able to display the Bad Track
Tab le on ly befo re fo rm att in g and la belin s the
f ixed d isk .
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Se rv ic e D is ke t t e #2

(cont .) Fixed Disk Pormat and Label W riter Menu Options

A c t iv ity  o O p t io n R - R em ov e a ba d t ra c k : U se t h i s o p t io n
K e n u to co r re ct in c o r re c t en t r ie s In th e B a d T ra c k

(cont .) Table .

N o t e : Y o u m u s t u s e b a d t r a c k r e f e r e n c e n um b e r s- -

n o t h ea d an d cy l in d e r lo ca t io n s --w h en rem ov in g

en t r ie s f rom  th e B a d T ra c k T a b l e .

o O p t io n F - F o rm a t th e d i s k a n d w r i te a la b e l
w ith ch an g e s . U se th i s o p t ion to fo rm a t an d
w ri t e a n ew la b e l to th e f ixe d d is k . U se o f

th i s o p k io n sa v e s m a n u a l en t r ie s m a de to th e
B a d T ra c k T a b le b e f o re fo rm a t t in g . T h i s te s t
r e t u r n s y o u t o th e m a i n m en u a f t e r th e d i s k h a s

b e e n f o rm a t t e d a n d l a b e l e d .

o Opt ion X - Exit to the Ma in Men u (w ithout sav ing
changes ). Use this option to leave the Activ ity
M e n u a n d r e c a l l th e o p e r a t in g sy s t em  c o m m a n d

p r om p t .
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Se rv fce D ïske tte #2
L o a d in g S e rv ic e D is ke t t e # 2

Introduction The jollowing procedure explains how to load
S e rv lc e D is k e t te # 2 an d h ow to p rop e r ly us e its

f ea t u r e s . It i s v e ry im p o r t a n t t o f o l l ow  th e
st e p s in th e o rd e r in w h ich th ey a re p re sen t e d )

m is use o f the dis ke kte m ay res ul k in a lo ss of

da ta , an ina cc u ra te ly te ste d d iskekte o r d isk
d r iv e , o r an im p rop e z ly fo rm a t t e d an d la be le d

f ixed d is k .

C A U T IO N

A s s ta te d e a r l ie r r b e fo re us in g op t ion s B , C

o r D o n S e rv ic e D ts ke t te # 2 , yo u m us t rem ov e
th e c en t ra l m o d ul e co v er an d co py th e
in fo rm a t ion con ta in ed on th e f ixe d d isk labe l .

Make notq of the five-character drive code and
al1 entrles in the Bad T raek Table lcy linder
and head locations of each bad track).

Procedu re z L oa d tng S e rv ice D is k #2

1 . T u rn on th e D IM EN S IO N c en t ra l m o du l e . W a i t f o r th e d i sk et t e

d riv e L ED to tu rn on . Inse rt D IK KN SION Ope rat ing Sy stem

(DOS) System Diskett! #1 (of 3) in the diskette drive to load
th e D IM BN S IO N o p e ra t in g sy st em .

2 . W h en th e D IM ENS IO N s ign-o n d isplay app ears , ty pe Mx nxge r
fo r th e *N am e * ent ry , and ty pe Pas sw ord fo r th e *pa ssw o rd *

e n t ry .

3. Remoye DIKENSION Operating Systlm (DOS) System Diskette #l,
and ln sert Se rv ice D iskette #2 in the diskette driv e .
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Se rv ic e D is ke t te #2

(cont .) Loading Serv ice Diskette #2

P ro c e d u re t L o a d in q S e rv ic e D is k # 2

4 . A t a n y w o r k s t a t io n ,

ty p e N o rt h S ta r D IM EN S IO N
D I S K TO O L S e rv i c e D i s k e t t e # 2

V e r s ion 1 .0 .0

M a in l4en u

a ) D iskette Driv e Test
b ) Fixed Disk D rive #1 Test
c ) Fixed Disk Driv e #2 Test
d ) Fixed Disk Fo rmat an d Label

W r ite r

e ) Park Fixed D isk D riv e geads

5 . I f y o u w i sh t o t e s t a d i s k e t t e d r iv e , r e f e r t o th e p r o c e du r e

c a ll e d D i s ke t t e D r iv e T e s t .

I f y o u w ish t o t e s t a f i x e d d i s k d r iv e , r e f e r to th e
p ro c e d u re c a l le d F i x e d D i s k D r iv e T e s t .

If y o u w ish to fo rm a t a n d l ab e l a f ixe d d i s k , re fe r to th e

p ro c e d u re c a l l e d F i x e d D is k F o rm a t a n d L a b e l W r i t e r .

If y o u w ish to t ra n sp o rt o r sh ip th e f ixe d d i sk d r iv e , re f er

to th e p ro c e d u re c a ll e d P a r k F ixe d D is k D r iv e H ea d s .
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S e rv ic e D i sk e t t e # 2

D is ke tt e D r iv e T e s t

In t ro d uc t ion U s e th is p ro c e d u re to t e s t a D IM EN S IO N d is ke tt e
d r iv e . H av e a f o r m a t t e d , b l an k d i s k e t t e r e a dy

b e f o r e s e l e c t in g t h i s t e s t o p t io n .

N o t e t T h e f o rm a t t e d , b l an k d i s k e t t e m u s t b e

f o rm a t te d f o r 9 se c to r s p e r t ra c k o n b o th s id e s .
T h i s i s t h e d e f a u l t m o d e o f th e D I M E N S IO N f o r n a t

ut il ity .

C A U T IO N

A s s ta ke d ea r l ie r , th e d is ke t t e d r iv e te s t is
o n ly a s r e l ia b l e a s t h e b l an k d i s k e t t e y o u u s e

to con d uc t th e te s t . If th e te s t in d ica te s a

p ro b l em , us e a d if fe ren t d is ke t te . Do n 't

rep l a c e a d is ke t te d r iv e b e f o re c o n f irm in g

errors w ith a d ifferen t blan k diskette.

Pro ce du re z U s fn g th e D fske tte T est O p t ion

1 . A f ke r loa d in : S e rv ic e D i s ke t t e # 2 , ty p e A  to se l e c t th e
D is ke tt e D r iv e T e st .

2 . Fo llo w th e in struct ion s on the sc reen to co m p le te th e te st .

N o t e z T he D iskette D riv e T est no rm a lly ta kes app ro x im a te ly
f iv e ho u r s to r un to c o m p l e t io n . Y o u h av e th e f o ll o w in :
op t ion s w h e n th e t e s t is run n in g :

o Yo u m ay p ause th e te st by ty p ing Icn t rl l an d IN um Lo c k ) o r
Icn t rl l and s. Press any key to continue.

o Y o u m a y p a u a a  th e t e s t t o l o o k a t th e c u r r e n t t e s t
p a r a m e t e r s , th e s o f t e r r o r s u m m a ry : a n d th e h a r d e r ro r

s u m m a ry  by  p r e s s in g t h e s o a c e b a r. P re s s a n y  k ey  t o
co n t in u e .

o Press Ictrl l and C to stoo the test and recall the
D IM ENS ION Operating Sy stem (DOS) com m and p rom pt. No error
su m m a r ie s a re d isp lay ed w h en th e test is stopp ed.
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se rv ice D iskette #2
F ix e d D isk Fo lm a t an d L ab e l W l i te r

In t ro duc t ion u se th is p ro cedu re to fo rm a t an d lab e l a D IM BN S IO N
f ixe d d is k d r iv e . T h i s o p t io n m u s t b e u se d b e fo r e

test ing a f ixe d disk d riv e an d be fo re m an ua lly

adding bad tracks (from the fixed disk paper
label ) to th e B ad T rack Tab le .

C A U T IO N S

U se o f S e rv ic e D is k e t t e # 2 m ay b e d e st r uc t iv e
to s to red da ta . Ba c k up f ixed d isks befo re
b eg inn in : t e st s .

Be fo re us ing S e rv ice D iskette #2 , rem ov e th e
c en t ra l m o d u le cov e r a n d co py th e in fo rm a t ion

c on t a in e d on th e f ixe d d i sk p a p e r lab e l . M a ke
n o t e o f th e f iv e - ch a ra c t e r d z iv e co d e an d a ll

entries in th e bad track tab le (cy linder and
head location s of each bad track ).

P ro c e d u re r P ix e d D is k Po rm a t a n d L a b e l W r it e r O p t io n

1 . Af t e r loa din g Se zv ice D iskett e #2 , ty p e D  to select th e F ixe d
D i sk P o rm a t a n d L a b e l W ri te r op t ion

.

2 . Fo l l ow  th e in st r uc t ion s on th e sc r e e n to com p l e te th e

p ro ce du re . R ef e t to th e la st sec t ion o f th is ch ap te ï fo r
in fo rm a t ion reg a rd ing e r ro r s c re en s a n d e r ro r co d e s

.
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S e rv ice D is ke t te #2

F ixe d D isk D r iv e #1 T est

In t ro d uc t lon U s e th fs p ro ce d u re to te s t f ïxe d d is k d r iv e #1

(the bottom driv e ) in th e D IMENS ION central

m o d ul e .

rA n T I0 N

A s s ta te d e a rl ie r , u s e o f S e rv ic e D is ke t te #2
n ay be d e st r uc t iv e to st o r e d da ta . B a c k up

f i x e d d i s k s b e f o r e b e g in n in g te st s .

Fo rm a k an d label th e f ixe d disk b efor e us in g

th e P ix e d D isk T e st s . T h e s e te st s
a utom a t ica l ly re co r d ba d t ra c ks o n th e B a d

T ra c k T ab le ; th e re f o r e , th e ta b l e m u st e x i st

b e fo re th e t e st b eg in s .

P roced ure t F ixed D isk D riv e #1 T est O p t ion

1 . Befo re loa d in g Se rv ice D is ke tte #2 z rem ov e th e Eop cov er o f
th e cen t ra l m o dule an d copy th e info rm a t ion con ta in e d on th e

fixe d dis k lab el .

2 . If th e c e n t ra l m o du le c on ta in s kw o f i xe d d is k d r iv e s ,
d isconn e ct th e DC pow e r p lus a tta ch ed to d r iv e # 2 .

3 . L oa d S e rv ic e D i s ket t e #2 an d ty p e D  to se le c t th e F ix e d

D is k Po rm a t an d L abe l W rite r op tion .

4 . A f te r fo rm a tkin g an d w ritin q a n ew lab el to th e disk d riv e e

ty p e B  to se l ec t th e F ixe d D is k D r iv e # 1 T e st .

5. Follow the instructions on the screen to complete the yest.
R e f e r to th e la st se c t io n o f th is cha p t e r fo r in fo rm a t ion

r e g a r d i n g e r r o r sc r e e n s a n d e r r o r c o d e s .
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S e rv ic e D is ke t t e #2
F ixe d D is k D r iv e # 2 Te st

In t r o d u c t i o n  U s e tb is p ro c e d u r e to t e s t f i x e d d i s k d r iv e # 2

(the top drive ) in the DIMENS ION cen tral module .

C A U T IO N

A s s ta t e d e a r l i e r , u s e o f S e rv i c e D i s k e t t e #2
m a y be d e s t r u c t iv e t o s t o r e d d a t a . B a c k u p

f ixe d d is k s b e fo re b e g in n in g te st s .

Fo rm a t a n d la b e l th e f ixe d d is k b e fo re u s in :
th e F ixe d D is k T e st s . Th e s e te s ts

a utom a t ica l ly re co r d b a d t ra c k s o n th e B a d

T ra c k T a b l e ; t h e r e f o r e , th e ta b l e m u s t b e

g en e ra te d b e fo r e tb e t e st b e s in s .

P ro c e du re z F ix e d D is k D r iv e # 2 T e st O p t ion

1 . B e f o re lo a d in : S e rv ic e D i s k e t t e # 2
, rem o v e th e to p c ov e r o fth

e c e n t ra l m o d u le an d copy th e in fo rm a t io n c on t a in e d on th e
f i xe d d i s k l a b e l .

2 . D is co n n ec t th e D C p ow e r p l u g a t ta ch e d to d r iv e #l
.

3 . L o a d S e rv ic e D i s ke tt e #2 an d ty p e D  to s e le c t th e F i xe d

D i s k F o rm a t a n d L ab e l W r i t e r o p t io n
.

4 . A fte r fo rm att in: an d w ritins a new labe l to th e d isk dr iv e
,ty p e C  to s e le c t th e F ix e d D is k D r iv e #2 T e s t

.

5 . Fo llow  th e in s t r uc t io n s o n th e s c re en to com p l e k e th e te s t
.R e f e r to th e la st se c t ion o f th i s ch a p t e r fo r in fo rm a t ion

reg a rd in g e r ro r s c re en s an d e r ro r co de s .
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Se rv lce D is kette #2
Pa rk F ixe d D isk D riv e H ea ds

In t ro d uc t ion U s e th is p ro c e d u re to p a r k a f ixe d d is k d r iv e h e a d

a ss em b ly b e fo re t ran sp o rt in g o r sh ipp in : a f ixe d

d i s k d r iv e .

Proce du re z Pa rk Fi xe d D isk D riv e H ea d s O p tion

1 . A f te r lo a d in g S e rv ic e D i ske t te # 2 , ty p e E  to se le c t th e P a r k

F ixed D is k D r iv e H ea ds o p tton .

2 . F o llow th e in s t r uc t ion s on th e s c re en to c om p le t e th e

p r o c e d u r e .
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S e rv ic e D isk e tt e :2

: s in g th e F ixe d D is k E x te n s fo n Ca b le s

Int roduct ion  Th e fo llow in g p ro ce du re m ay fa c il ita te te st ing ,
f o rm a t t in g an d la b e l in g a f ixe d d is k d r iv e th a t is

n o t m o u n t e d in a D IM :N S IO N c en t r a l m o d u l e .

T h e p ro c e d u re req u t re s th e u se o f th re e f ixe d d is k

extension cables (specifie d in the beginn in: o f

this chapter) .

P ro c e da re : P ix e d D àsk E x ten s ion c ab l e ln st a l la t i on

1 . Detach the 20-pin (signal cable ) connector from location J l2
o n th e c en t ra l b o a rd .

2 . Detach the 34-p in (control cable ) connectof fzom locat ion J l3

o n t h e c e n t r a l b o a r d .

3 . Detach the 4-v ire (DC pow er ) connector from the back of th e
m o un t e d f ixe d d isk d r iv e .

4 . A ttach the 20-w ire (signal ) extension cable to location Jl2
on th e c en t ra l b o a r d . T h e r e d s t r ip e on th e r ib b on ca b l e
m u st b e fa c in g th e p ow e r s up p ly s id e o f th e c en t ra l m o d u l e .

5 . Attach the 34-w ire (control ) extension cable to location J13
on th e c en t ra l b o a rd . Th e re d st r ip e on th e r ibb o n c a b l e
m u st b e fa c in g th e p ow e r s up p ly s id e o f th e c e n t ra l m o d u l e .

6 . Attach the 4-w ire (DC pow er ) extension cable to the flxed
d i s k D C p o w e r c a b l e .

7. Attach the unconnected epds of the three extension cables to
th e rem o te f ix e d d i s k d r iv e c i rc u it bo a rd .

N o t e r O r ien t th e f ixe d d is k d r iv e w ith th e r ea r e d g e o f th e
dr iv e fac in g th e f ron t o f th e cen t ra l m odu le an d th e c ircu it
boa r d fa cin g dow n . A tta ch th e rib bon ca b le s w ith the ir re d

st t ip e s fac ing th e d isk d r iv e s ide o f th e c en t ra l m o du le .

. . - - >
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S e rv ice D is ke t t e #2
Usinq the Fixed Disk Extension Cables (cont .)

P ro ce du re : e ixe d D às k E x ten s ion Ca b l e In s ta l la t ion

8 . P ro c e e d to f o rm a t , la b e l an d t e s t th e rem o te f ixe d d is k

d r iv e .
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Se rv ice D âsk ette #2
E rro r S c ree n s an d Co de s

In t ro du ct ion  T b is se ct ion o f th e ch a p te r il lu st ra te s e r ro r
s creen s an d erro r co des tha t m ay app ea r if a
f a ilu re i s d et e ct e d by e ith e r th e se lf - te st s o r

th e D IM E NS IO N s e rv ic e dis k e tte s .

Erro r Sc reens Th e e rro r sc reen s illust ra te d in tb i s sect ion a re
th o se sc re en s th a t m ig h t a pp e a r d u rin g te s t s o f

th e d i s ke t t e a n d f ixe d d i sk d r iv es . A l tb o u gh m o s t

o f th e s c ree n s in d ic a te th a t a n e rro r ha s

occurred , some sc reens may appear (th e diskette
drive Cu rrent Test Param eters , for example ) only
w hen y ou req uest inf o rm at ion o r at th e con clus ion

o f a t e s t .

E r ro r C o d e s M o s t o f th e e r ro r c o d e s s h ow n a r e a p p l ic a b l e on ly

to th e d is ke t te an d f ixe d d is k te st s -- t h i s i s th e

rea son for p la cin: th is in fo rm at ion in th is
p a rt ic u la r lo c a t io n . B u t y o u sh o u l d b ea r in m in d

kh a k th e e r r o r co de s a r e v a l id f or a ll D IM CN S IO N

h a rdw a r e , a 1 l d ia g n o st ic p ro g ram s an d th e

DIMENS ION Operating Syskem (DOS ).

U s e o f th e T h e e rro r co de s a r e sh ow n in a m a t r ix w ith th e

Error Code names of major DIMENSION hardware subsystems.
Kat rix Descriptions of these sub sy stem s (for d iagnostic

purposes ) are found later in this chapter .

If an error occuqs durinq system operation, self-
te st in g , o r se rv lc e d i sk e t t e t e st in g . l oo k up tb e

co d e in th e m a t r ix . T o th e righ t o f th e e tro r

co de , y o u w il l f in d o n e o r m o r e s ub sy st em s
n um b e re d #1 th ro u qh 4 11 . #1 in d ic a te s kh e m o st
l i k e ly  s u b sy st em  t o h a v e c a u s e d t h e f a i l u re ; # ll

th e l ea s t l i k e ly .

N o t e z W e re comm en d th a t if m o re th an on e s ub sy st em

ï s sh ow n , re p la c e m o r e a cc e s s ib l e p a rts b ef o r e
re p la c i n g tb o s e t h a t a r e d i f f ic u l t to g e t to .

E xamp le t It i s fa st e r to rep la c e a w o r k s ta t io n

board before replacïng a cenkra l board (if both
are listed as po ssible ca uses o f the fa ilute ) even
if th e m a tr ix in d icate s th at the c en t ra l boa rd is

th e m o r e l ik e ly cu lp rit .
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E r ro r S c re en s a n d Co de s

E r ro r S c r e e n s

Ty p e s o f T h e re a re fo ur ty p e s o f e rro r sc re en s th a t m a y
E rro r Sc reen s app ea r du ring d iskett e and f ixed d isk d r iv e test s .

T h ey a re :

o R ea d in : e r ro rs

o W ri t in g e r ro r s

o S o f t e r r o r s

o H a rd e r to rs

R ea ding Th e fo llow ing d isp lay is an e xam p le o f an erro r
E r ro rs m e ssa g e th a t ap p ea r s if an e r ro r o c c u r s d u rin g a

rea d cy cle of eith er a diskette of f ixed d isk

t e s t .

R EA D ING

E r ro r c o d e t x x x x
E r ro r d e s c r ip t i o n :

I t e r a t io n : x x x x

L o g ical reco rd num be r : xx xx

N um b er o f b a d by te s : xxxx
E xp e c te d d a ta l x x x x

A c t u a l d a t a : x x x x
S e c to r lo c a t io n : xx xx

W rit ing The fo llow ins d isp lay is an exam pl e of an e rro r
E r ro rs m e s sa g e th a t a pp e a r s if an e r ro r o c c u r s d u rin g a

w r ite cy c l e o f e ith e r a d is ke t te o f f ixe d d isk

t e s t .

W R IT ING

E r ro r c o d e : x x x x
E rro r d e sc rip t ion :

I t e r a t io n : x x x x
L o q ica l re c o r d n um b er l x x x x

Ch e ck in g f o r b a d t ra c ks .

N um b e r o f e r r o r s : x x x x
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E f ro r S c ree n s an d  C o d e s

(cont .) Erro r screens

So ft Erro rs T h e fo l l o w f n g d i sp l ay i s a n e x a m p l e o f a so f t
e rro r sum m a ry th a t app ea rs w h en d iskette o r f ixed

disk driv e te st is paused (by p ressing th e space

bar) or com pleted.

S o f t B r ro r S um m a ry T ab l e

Cha ra c ter s tha t a pp ea r in p a ren the sis a re no k

v a l id .

IT E R  L R N BR R O R  C O U N T  E X P A C T b O C

X X X X  X X X X  X X X X  X X X X  X X X X  X X X X  X X X X

X X X X  X X X X  X X X X  X X X X  X X X X  X X X X  X X X X

W X X X  X X X K  X K K X  X X X K  K X X X  X x x x  x x x x

H a r d E r ro r s T h e fo ll ov in g d i sp l ay is a n e xam p l e o f a h a r d

error (Bad T rack) sum m ary that app eazs w hen a
fixed disk test is paused (by pressin: the soace

bar ) or completed .

B a d T r a c k S um m a ry  T a b l e

Igno re th is sum m a ry d urin g d is ke t te d r ive

t e st in g .

IT ER  L R N E r r o r

x x x x  x x x x  x x x x

x x x x  x x x x  x x x x

x x x x  x x x x  x x x x
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E r ro r S c re e n s a n d  C o d e s

E r r o r S c r e e n s

In te r rup t an d T h e re a re th re e ty p e s o f in te r r up t an d en d - o f- te s t
En d -o f- T e st sc re en s th a t m ay a pp ea r du r in g d i s ke t t e a n d f ixe d

S c r e e n s d is k t e s t s . T h ey a re :

o the param eter screen (w ith soft and hard error

summa ries )

o th e n o rm a l en d -o f - te st sc reen

o th e fo rc e d en d- o f- te s t s c reen

Para- ete f Th e fo llow in : d isp lay is an exam p le o f a p a ram ete r
Screen screen that appears when you begin or pause (by

p ressing the soace bar ) a diskette or fixed disk

d r iv e t e s t .

C u r r e n t T e s t P a ram e t e r s

T e s t in g L R N : x to x x x

D r iv e : x

R ea d s t x x xx

W r i te re t ry : x x
Seeks : (Seq uential l tRandom )
Data : (Fixed llRandom )
Conpare r (On ) (Off)
Iteration : l/l
E r r o r c o u n t : x x x x

If a te st is p a use d an d so ft o r ha rd erro rs hav e

b ee n re c o rd e d , s umm a ry tab le s sh ow in g th e se e r ro r s

a l so a p p e a r .
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Er ro r Sc reen s and Co des

(cont .) Drror Screens

No rx a l T h e fo llow in g d i sp lay s a re e xam p l es o f n o rm a l
En d -o f-T e s t en d- o f-k e st sc ree n s th a t a p p e a r a f te r a d is k e t te
S c re en o r f ix e d d i sk d r iv e te st h a s r un t o c om p l e t ion .

T he dr iv e ha s p a ssed .

E to l i st e r ro ï s
P to d isp l ay te st p a ram e te r s

X to ex it

o r

* * * A * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* AT E ST  D I S K C T T E MA Y  B E W O R N  O U T * *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * A * * * * A * * * * * * * A * A * * * * * * * * * * * * * *

* * * * * * * * * * *R gJ E C T  D R Iv g * * * * * * * * * *

* * * * * A *T o O  K A N Y  so F T  :R R 0 R S * * * * * *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

S tO i i s b e r r o r s
P tO d i sp l ay t e Bt P a ram et e r B

X to e x it

Fo rc e d  T h e f o llow in q d i sp l ay i s a n e xam p l e o f a f o rc e d

En d -o f-T e s t en d - o f- te s t sc ree n th a t ap p ea r s w h en a d ie ke t te o r
Sc re e n f fxe d d i sk d r lv e te s t i s h a l te d b e f o re c om p l e t ion

(by typ in g Icntrl l and C ).

Terminate batch job (Y or N )?

If y o u ty p e N , tb e S e rv ic e D is k e tt e #2 m a in m en u
r ea pp ea r s o n y o u r sc re en . If y o u ty p e Y . th e

DIMENSION Opera ting Sy stem (DOS ) command prompt

r ea pp ea r s o n y o u r sc re e n .

Note : Before typing Icntrl l and C to stop a test ,
p re s s th e sp a c e b a r to se e a s unm a ry o f tb e e r ro rs

kh a t h a v e o cc u rr e d d u r in q th e te st .
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E r ro r S c re en s a n d C od es

E r ro r C o d e s

Erro6 Code The error code matrix indicates possible causes
Ma trax for th e a pp ea ran ce of an er ror cod e . Tb e re w ill

us ua l ly b e a t l ea s t tw o i tem s th a t y o u sh o u l d
inv e s k ig a te . Th e i tem s w il l n o rm a l l y b e D IM EN S IO N

ha rdw a re sub sy stem s , but p rob lem s m ay also b e

ca use d by  p r in te r e r ro rs o r m i su s e o f sy st em

commands by one or more operakors. Re:d the
folàow in g 1 1st for a com p le te desc rip t zon of ea ch

e r ro r ca u s in g s u b sy s tem b e fo re y o u b e q in to

t z o u b l e s h o o t a n e r ro r co d e .

o C e n t ra l B o a rd - th e p ro b l em m ay b e lo ca te d in
th e c en tra l boa rd ha rdw a re . Th is m ay in cl ude a

fa ilure o f e ircu it boa rd com pon en ts o r fa ilure
o f in t e rf a c e s b etw e en th e c en t t a l bo a rd a n d

o th e r c en t ra l m o d u l e s ub a s s em b l ie s .

o W o r k st a t ion B o a rd - th e P ro b lem  m ay be lo ca te d

in th e w o zk st a t io n b o a rd h a rdw a re . T h is m ay

include a failure of circuit boaïd components,
in c o r re c t th um bw h e e l sw ik ch s e t t zn g s , o r fa ilu r e

of interfaces (including the worksta tion cable
and its connecto r box ) betw een the w orkstation

b o a r d a n d o t h e r s u b a ss e m b l ie s .

o B us B o a rd - kh e p ro b lem  m ay b e lo c a te d in th e
b us PCB ha rdw a re . Th is m ay in clude a fa ilu re o f

cir cuit b o a rd com po nen t s o r fa ilu re o f
in t erf aces b etw een tb e bu s PCB an d oth e r c ircu it

b o a r d s .

o D i s k et te D riv e - th e p to b lem  m ay  b e lo ca t e d in
th e d i s k et t e d r iv e h ardw a re , T h i s m ay in c lu d e

failures of the diskette drive read/write bead ,
th e c on tro ll e r b oa rd e et c .

o Diskeyte Media - the problem may be located on
th e d a s ke t t e . T h i s m ay in cl ud e fl aw s o n o r lo ss

o f da ta f rom th e d is ke tte o r use of an in p rop er

d i s k e t te .

o F ixed D riv e - th e p ro b lem may be lo ca ke d in th e
fixe d d is k d riv e h a rdw a re . T h is m ay in clud e

failures of the flxed dlsk drive read/wrlte
h ea d s , th e co n t ro ll e r b o a r d , e t c .

4 - 2 8 

T echn ica l M anual



E r ro r S c r e e n s a n d  C o d e s

(cont .) Error Codes

ErroT Code o Fixed Media - the problem may be located on the
K a t r lx f ixe d d is k p l a t t e r . T h is m ay in c l u d e flaw s on

(cont .) or loss of data from the platter .

o P ow e r S u p p ly - th e p r o b l en  m a y b e lo c a t e d in th e

c e n t r a l m o d u l e p o w e r s u p p ly a s s e m b ly . T h i s m ay

in c lu d e f a il u re o f c irc u it b o a rd com po n e n t s o r
f a i l u r e o f D C p o w e r in t e r f a c e s b e tw e e n th e p o w e r

s up p ly a n d s u b a s s em b l ie s s u c h a s th e b u s b o a r d

o r f i x e d d i s k , d t s k e t t e a n d t a p e b a c k u p d r iv e s .

o Sy s t em  S o f tw a r e - t h e p ro b l e m  m ay b e du e t o a

fa il u re o f th e sy s t em  so f tw a re o n th e f ixe d
d i s k . Da ta m ay b e e ra se d o r c on tam in a te d .

R e loa d in g th e so f tw a re to th e f ix e d d is k f rom
th e d is ke t t e m a st e r s w ill us u a l ly re so lv e th i s
ty p e o f p ro b l em .

o P r in t e r - th e p ro b l em  m ay b e lo ca t e d in th e a
sh a re d o r lo ca l p r in t e r . Th is m ay in c l u d e

fa il u r e o f p r in t e r h a rdw a re , la c k o f p ow e r to
th e p r in t e r , o r in c o r re c t in t e rfa c e b e tw e en th e
p r in t e r a n d t h e s u b a s s em b ly t o w h ic h i t i s

a t ta c h e d .

o U s e r O p e r a t io n - th e p ro b lem  m a y b e d u e t o u s e r

e r ro r . T h i s m ay in c lu d e e r ro r s th a t re s u l t f rom
m i su s e o f a sy st em  comm a n d o r a pp l ic a t ion

p ro q r am .
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E R RO R  C O D E M T R IX

Error C entral W rkstn Bus D iskette D iskette Fixed Fixed Pow er System  U ser

C ode Board Board Board D rive M edia D rive M edia Supply Softw are Printer O peration

00 1 2

01 1

02 1

03 See pages 4-35 through 4-39 (disk driver error codes) w hen this error code appears.

04 4 3 1 2

05 2 3 1

06 2 1

07 2 1

08 2 1

09 2 1

0A  2 1

OB 2 1

0C  1 2

0D  2 1

OE 1

D IM EN S ION T e ch n ica l M an ua l 4- 31
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E K Qn R  CO D E K A T R IX

( Error Central Wrkstn Bus Diskette Diskette Fixed Fixed Power System User
C ode Board Board Board D rive M edia D rive M edia Supply Softw are Printer O peration

0F 1

10 4 3 2 1

11 2 1

12 2 1

13 2 1

14 1

15 1 2

( 16 1

17 4 3 2 1

18 2 4 1 3 5 6

19 2 4 1 3 5 6

(
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R Q R O R  C O D E K A T R IX

( Error Central Wrkstn Bus Diskette Dlskette Fixed Fixed Power System User
C ode Board Board Board D rive M edia D rive M edia Supply Softw are Prlnter O peration

01 41 81 C 1 3 2 4 1

03 43 83 C 3 5 3 4 2 6 1

05 45 85 C 5 3 4 1 5 2

08 48 88 (28 1 2

09 49 89 C 9 3 4 1 5 2

0D  4/  813 C D  4 2 3 1 5

12 52 92 172 3 2 1(
13 53 93 1)3 3 2 1

14 54 94 174 3 2 1

15 55 95 1)5 3 1 2

16 56 96 1)6 2 1

17 57 W  W  2 1

19 59 99 179 1 2

IA  5A  9A  D A  1

IB 5B 9B D B 1

(
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E Z RO R  C O D E K A T R IX

( Error Central Wrkstn Bus Dlskette Diskette Fixed Fixed Power System User
C ode Board Board Board D rive M edia D rive M edia Supply Softw are Printer O peration

IC  5C  9C  D C  2 1

ID  5D  9D  D D  2 1

IE 5E 9E D E 2 1

IF 517 917 D F 2 1

20 60 A 0 E0 2 1

21 61 A 1 E1 2 1

22 62 A2 E2 2 1(
23 63 M  E3 2 1

24 64 A 4 E4 2 1

25 65 A 5 E5 2 1

26 66 A 6 E6 2 1

27 67 A 7 E7 2 1

28 68 A 8 F.S 2 1

29 69 A 9 E9 3 2 1

2A  6A  A A  EA  2 1

(
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E Q QG R  CO D E A A T R IX

( Error Central Wrkstn Bus Diskette Dlskette Flxed Fixed Power System User
C ode Board Board Board D rive M edia D rive M edia Supply Softw are Printer O peration

2B 6B A B EB 2 1

31 71 B 1 F1 4 3 2 1

(

(
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CH A PT ER  5

T Q n H R L ES H O O T IN G

In t ro d u c t io n  T h i s c b a p t e r c o n t a i n s p re l im t'n a ry t ro u b l e sh o o t in g
in f o rm a ti on f o r th e D IM EN S IO N . By u sin g th is

in f o tm a t ion , a se rv ic e te ch n ica n m ay lo ca te a
d e f e c t iv e s u ba s s em b ly , r em ov e a n d r e p l a c e th e

defective parE (using Chapter 6), and verify
that the sy stem is operating correctly (using
Chapter 4).

T e ch n ic a l M a n u a l 5- l



V Qn B B L ES H O O T IN G
Sy s te m  T ro u b l e s h o o t in g

P re l im ina ry  Th e p rim a zy too l y o u m ust use du rin g sy stem
O b se rv a t ion s t r o ub le sh oo t in : i s o b s e rv a t ion . Y o u m us t loo k a t
a n d  A c t io n s th e c en t ra l m o d ul e an d w o r k s ta t io n s w h e n p ow e r i s

f irst t urne d-on and m a ke su re th e f o llow in s o ccu r :

1 . Th e m a ln p ow e r L Ep  o n th e ce n t ra l m o d u le t u rn s

o n  a n d  s t a y s o n .

If th e m a i n p ow e r L E D  t u r n s o f f , it m ay  b e a n

in d ica t i o n o f a f a il u re o f th e c e n t ra l P C B . If

t h e L E D  t u r n s o f f :

o V e r ify p ow e r s up p ly v o l ta g e s . S e e th e

section on checking and adjusting the pow er
sup p ly .

o P se S e rv ice D i ske t t e # 1 to ch e ck kh e c en t ra l

P C B .

o R e p l a ce th e c en tra l P C B .

2 . The o pe ra tln g sy s tem  hnn ts from  the d iske tte

d rlv e o r f ixed d isk d riv e .

If y o u a re b o o t in g f rom  th e d is ke t te d r iv e an d
y o u o b se rv e th a t : 0 th th e m a i n po w e r L ED a n d

d iske tte d r iv e L ED turn o ff af te r an a ttem p ted

b oo t , lt m ay be a n ind i ca t ion th a t y o u a re
a t tem p t in g to b o o t f rom  th e w ron g ty p e o f

d i s ke t t e . It m a y a l so b e a n ind ica k ion th a t
th e r e ha s b ee n a f a il u re o f th e d is ke t te d r iv e .

If y ou a re boo t ing f rom  a f ixe d d isk a nd
o b serv e tha t the ce n tra l m o d ule m a in pow e r L ED
t u rn s o f f a f t e r a n a t t e m p t e d b o o t , i t m ay  b e a n
in dicat ion o f a fa ilu re o f the fixe d d is k d r ive
o r d am a g e t o t h e d a t a w ri t t e n o n th e f i x e d

d is k . In t h is ca se :

o U se a no th e r b oo t d i s ke t te .

o V e r ify D C p ow e r t o th e d is k d r iv e .

o U se S e rv ic e D i s ke t t e 4 2 t o c h e c k E h e d i s ke t te

an d f i xe d d i s k d r iv e s .
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T R O U B L ES H O O T IN G

(cont .) Sy stem Troubleshootin:

Prelimin6ry o Use Service Diskette 42 to check the fixed
O b s e rv a t ao n s d i s k l a b e l .

a n d A ct io n s

(cont .) o Replace th e disk driv e .

3 . T h e op e ra t in g sy st em  lo a d s an d th e s ig n- o n

sc ree n a p pe a r s a t ea ch o f th e w o r ksta t io n s .

If o ne o r m o r e w o rk s ta t io n s di sp l ay a f a i l u re

ico n , it m ay b e a n in d i ca t ion o f w o r k sta t ion

P CB f a il u re .

If on e o r m o r e w o r k st a t ion s d i sp l ay b la n k
s c ree n s : it m ay in d ica te :

o W o r k sta t ion PCB f a i l u re

o W o r k s ta t i o n c a b l e f a il u re

o V id e o d i sp l ay f a i l u re

o N o p ow e r t o th e v id e o d i sp lay

If a 1 1 v o r ks ta t ion s d i sp l ay a fa il ure ïc on , f t

m ay b e a n in d ica t io n o f + l 2V D C p ow e r s up p ly o r
c en t ra l b oa r d f a il u re . If th e d i sp l ay ico n

a pp ea r s a t a l l w o rk s ta t io n s :

o D se Se rv ice D iskette #1 to ch e ck th e cent ra l
b o a r d an d w o rk sta t io n P C B 'S .

o C h e c k th e t h um bw h e e l sw i t c h s e t t i n s s . M a k e

c erta in tha t w o rk sta tion n um ber s a re not
dup l ica te d .

o R e p l a c e w o r k s ta k i on P CB 'S f o r a l l w o r k s ta -

t io n s d i sp l ay in g f a il u re ic o n s .

o V e r ify p ow e r sup p ly v o l ta ge s . S ee th e

section on checking and adjustinq the power
s up p ly .
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T A n H RL E S H O O T IN G

Sy stem Troubleshoot ing (cont .)

Preliminyry 4. Users sign-on at all workstations .
O b se rv at xon s
an d A c t io n s If on e o r m o re u se r s a re no t a b le t o s ig n - on .

(cont .) it may indicate defect iv e w orksta tion cables or
k e y b o a r d s . Y o u sh o u l d :

o Exchan ge th e suspe ct key boa rds o r w o rksta t ton
ca b le s w i th k ey b oa rd s a n d ca b le s w h ic h y o u

kn ow a re w o r k in g .

5- 4 T e c h n ic a l M a n u a l



Y Pn n R L E S H O O T IN G

V e r i fy in g P ow e r S up p ly  V o l ta g e s

Pow e r S up p ly  T h e D IM EN S IO N c e n t r a l m o du l e p o w e r s up p ly p ro du c e s
V o l t a g e s th e f o l l ow in g D C v o l ta g e s :

o + 5 .0V DC @ 1  8 .5 am p s a n d ï  4 8 .0 am p s

o + l2 .0V DC @ 2  2 .2 am p s an d ï  11 .0 am p s

o - 1 2 .0V DC @ 1  0 .0 am ps an d I  l .0 am ps

I f y o u n e e d t o ch e c k th e s e th r e e v o l ta g e s , u se
a cc e s s p o i n t s a n d a re f e r e n c e g r o un d f o u n d o n th e

b u s P C B .

m ound + 5 0V D C

rq
1l

+ 12 OVDC I
'

4 - 12 OVDC1. u u u

1

B U S P C B

Te cb n ica l M anua l 5- 5



Y Qn R RL ES HO O T IN G
V erify ing Power supply V oltages (cont .)

Checkipg and If you need to check or adjust the +SVDC supply ,
Adjustâng the you should use the +SVDC bus on the bus PCB as
+ 5V Dc S up p ly  y o u r re f e re n ce .

Use re s i s to r R 1 46 on th e p ow er s up p ly ci r cu i t

board to adjust the +SVDC supply voltage. (It is
the only voltage which may be adjusted.) Set the
re s i sto r f o r a b u s PC B rea d in g o f + 5 .l 0V D C w h e n

making the adjustment .

R 146

nr s  n  p  s

s H) R mSELI g g o 
=%

En g)lj 'g rg

1 J I 2

I1 I l
l Il
$ Il 

I 11 
-

r = c  -

J= - --' - '-
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T R n H R L ES H O O T IN G

(cont .) V erify ins Pow er Supply V oltages

C h e c k in g  If y o u n e e d t o ch e c k t h e + I ZV D C s u p p ly , y o u

t h e + l 2V D C s h o u l d u s e o n e o f th e c o n n e c t o r s , E l 0 th r o u g h E l 4 ,

S u p p ly  o n th e e d g e o f th e b u s P C B a s y o u r r e f e r e n c e .

rq
llE10 

- lE14
l l
1

B U S PC B

T e eh n ica l M a n u a l 5- 7



T RO U B L ES H O O T ING

V erify ing Pow er Supp ly Voltages (cont .)

Ch e c k i n g I f y o u n e e d t o c h e c k t h e - I ZV D C s up p ly , y o u s h o u l d

th e - 1 2V D C u s e p in A - 7 o n c o n n e c t o r P 6 o f th e b u s P C B a s y o u r

S up p ly  re f e r en c e .

C A U T IO N

D o n o t c h e c k t h e - I ZV D C s u p p ly o n th e p in s
in s id e a w o r k st a t i o n b oa r d e d g e c o n n e c t o r

so c ke t . It i s t o o ea sy t o sh o r t th e s e p i n s ;

a s h o rt m a y d am a g e th e p ow e r s up p ly o r o t h e r

p a rt s w i t h i n t h e c e n t ra l m o d u l e .

con n ector P 6

1
ll

(j 1
I A-71* u

ïz

B U S PC B

5- 8 T e c h n ic a l M a n u a l



C H A P T ER  6

SU B A S S RM R L Y R EK O V A L

In t ro du c t io n Th i s ch a p t e r co n ta i ns p ro c e d u re s fo r rem ov in g

major subassemblies from the DIMENSION central
m o d u l e . T h e r em o v a l p ro c e d u re s in c l ud e th e :

o P ow e r s u p p ly
o W o r ksta t ion PCB

o Workstation 128K/384K memory PCB
o C e n t ra l R A M e x p a n s i o n P C B
o B us P C B

o C e n t ra l P C B

o Floppy d isk d riv e
o F i x e d d i s k d r iv e

o T a p e b a c k - up d r iv e

Central The suba ssem bly rem ov al p rocedure s pse
K o d u l e d e s c r i p t i on s s u c h a s *r i g h t s i d e , * Rl e f t s i d e : *

O r ie n ta t ion *righ t pa n e l , * wre a r pa n e l , ? et c . T h e s e t e rm s
d e n o t e th e s u b a s s e m b ly 's l o c a t io n w i th i n a c e n k r a l

#-< m o d u l e an d a r e b a se d o n a c o n s i s t e n t o r ie n t a t i o n
o f th e c e n t r a l m o d u à e .

Th e f o l l ow in g d ia g ram  in d i ca t e s th e sta n da rd
o rie n ta t i on u se d f o r de sc rib in g th e s i x s id e s o f
th e c e n t r a l m o d u l e i n th e r em o v a l p ro c e d u r e s .

top
leftN

N

N

N
v re a r

n ght

front

bottom

# * < T o o l s T h e o n ly n o n - s t a n d a r d t o o l r eq u i re d f o r r em ov a l o f

subassemblies is a 5/32* hex ball-driver. This
t o o l i s u se d f o r l oo se n in g tw o he x s c rew s w h ich
f a st e n t h e p ow e r s up p ly  s u b a s s e m b ly  t o t h e b a se

p a n e l o f th e ce n t ra l m o d ul e .

T e ch n ic a l M a n u a l 6 - l



SU B A S S R W R L Y  Q E K n V A L

N om e n c l a t u r e o f th e C e n t ra l M o d u l e

Component Use this exploded view diagram in conjunction with
N am e s a n d  th e s u b a s s e n b ly  rem ov a l se c t io n s in th i s ch a p t e r

L o c a t io n s a n d th e p a r t s l i s t s i n A p p e n d i x A , t o l o c a t e p a r t s

d e s c r i b e d i n th e f o l l ow in g p ro c e d u r e s .

-  -  

.  .  .  

jjj q jjsosaj jjqqqq 
-  = :L3 ELa =

p..u caca:zoE'qq
qqElqqq iiuRR uoED//ee:

'auu cp  ugz  gN
N CV  * ... ..- x

l
! - i I
.-

.  $ -. î
-  

$ ! lï .
< >%  *  < >  <> o o

N  < >< >  < >

N  o
' %  1 < >

IN
w

l ! q
t . . t .-..'..,

% <,# '

- 

- 
.  

, ;.kl4 A 1 
w e

I >J#
l

I w M
I e >> >

@ M M
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An n a s s q x n L y  p a x n v A L

W o r k s ta t io n P C B

In t ro duc t fo n U se th i s p ro c e d u re to rem ov e a w o r ks ta t ion PC B
s u b a s s em b ly f r om  th e c e n t ra l m o d u l e .

P ro c e d u re z W o r k s t a t io n  P C B R eA ov a l

1 . R em ov e th e Ph il l ip s j

screw which fastens Q  /  gj a  u  u  g !
the rear edge of the P &  =  =  =  =  . 1

cq aK /  = = lworkstation PCB to m  =  
o  .  - .  j

th e c e n t r a l m o d u l e . U  oc ac  cn -=  = =0  =
= = =

o oO
oo o

D oO
o  z

2 . L if t th e w o r k s ta t io n
Pc B t o d i sc o n n e ct it

f ro m  th e b u s P C B >  w
socket, and continue e  Q R  /  /  gp

a . . u . .liftinq to remove 
=%  a  a  ca  m m

the workstation PCB p  cncp =  ca <==a o= =  =f
r om  th e c e n t ra l =  =  o  =

module. O I

C P
ZZ>  ,do z:>  

zK z>zzp  z

Z
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S U B A S S E R R L Y  Q R M O V A L

Workstation 128K/384K Memory PCB

In t ro d u c t io n  U s e t h i s p ro c e d u r e t o r em ov e a w o r k s t a t i o n 1 2 8 K o r
3 84 K m em o ry P C B f rom  th e c e n t r a l m o d u l e .

Procedure t Workstation 128K/384K Kemory PCB Removal

1. Remove the workstation PCB which contains the 128K/384K
m em o ry P CB f rom  th e c e n t r a l m o d u l e .

2 . P l a ce t h e w o r k s Ea t i on P C B o n a f l a t s u r f a c e .

3. While lifting the appropriate corners of the 128K/384K memory
P C B , sq u e e z e th e fl a n g e s o f th e tw o n y l o n s ta n d o f f s u n t il th e

m em o ry P CB i s re l e a se d .

4. Lift the 128K/384K 1
m em o ry Pc B f rom  i t s -  - .
so cket on th e 2 I

I lworkstation PCB , a n d

c o n tin ue l if tin g -4.0
un t il th e tw o <G> R < w
c i r c u i t b o a r d s a re < *  * *

s e p a ra t e d . m

6- 4 T e c h n i c a l M a n u a l



S U B A S S R K R L Y  Z RA n V A L

P ow e r S up p ly

In t ro duc t ïon U se th i s p ro c e d u re to rem ov e th e p ow e r s up p ly
s u b a s s em b ly f r om  th e c e n t r a l m o du l e .

P ro c e d u re : Pow e r S up p ly R em ov a l

l . R em ov e th e '
w o r k s t a t i on P C B f r om  lA a u a

a u a ,po s i ti on # l i n th e za
a c= caa n

ls .Fi A c3c
entral module . () cT p a u p ca

=  l a co c:o
-  j

=% R

UY.Y  ,*
&  z

,,

,-..'-'''''

.-,,. 

---''

2 . R em ov e th e # 6 n u t -  
- - =

a n d s c rew w h ich -ED =

fa s te n th e r e a r e d g e -u . -

o f th e p ow e r s up p ly

s h ie l d t o th e r e a r

p a ne l o f t h e c e n t r a l

m o d ul e ca b in e t . = -

1
8  y s
S  8 : H  yj -- - -  '
tz n  =

h.

. - - - >
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Powe r Bupp ly (cont p)

P ro c e du r e t P ow e r sup p ly  R em ov a l

3 . R em ov e th e n u t w h ic h

f a st e n s th e p ow e r -- - - - -
S UPP IY sh i e ld an d nUt O O

tw o g r o un d w i re s t o
jr îqthe base panel o

th e c en t ra l m o du l e . u

/ 1/ qI '
/ jrrn ,

Ss o bi/
' LY'zlL%L% L/ /

4 . R em ov e th e tw o
sc rew s w h ich fa st e n

th e t o p o f th e p ow e r

sup p ly sh ie ld to th e
f ram e o f th e p ow e r -

sup p ly .

p '. ',
l l

$ I

! !
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S U B A S S R M R L Y  Q R K n V A L

(cont .) Pow er Supply

P r o c e d u re : P ow e r S up p ly  R ex o v a l

5 . L if t a n d rem ov e th e --
p ow e r s u p p ly s h i e l d l l

and its two l 1
insulator sheets . I I

I l
I I

l l
@  *  *

6 . L o o se n th e tw o 46
n u t s w h i c h f a s t e n -
th e f ram e o f t h e * * *

p ow e r s u p p ly t o th e
s id e p a n e l o f th e
c e n t r a l m o d u l e .

7 . Loosen the kwo 5/32*
h e x s c rew s w h ic h -
fa s te n th e ba se o f n nn K  K

th e p ow e r s up p ly
a s s em b ly t o th e ba s e

panel of the central :7 0 O
m o d u l e . - -ox  -

- -  

11

ju .. j
=  = =

- .

. . 

D

' X SV O O  7
-

-

-  5 O
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S U B A S S R M R L Y  Q R M n V A L

Pow er Supp ly (cont .)

P ro ce d u re : Pow e r S up p ly  R em ov a l

a . R em ov e th e f iv e

pluqs (m 44 , p4s ,
e46 , e47 and p48) ,z- ssss  , s a

l l ad c bk W 10 e j : ds l Zr od m b Wt 11 e (ru ('7 nlq q o 
af r

ont ex e of the
pover supply = r

b ly . - ooooo w  - - $ )
a s s e m

y y, a j/ 
z
/ Js s

. -Xsl 
s=  :s  ..-.-

9 . R em ov e th e tw o p l u g s

(P4l and P43 ) from
th e rea r e dge o f th e nou u  a
w v e r sup p zy j j
assembly. s ?u gg o .

u ur ,
.  

o  @  x
, . .

/I -
l

LI C  L J -
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SU B A S S RW R L Y  P R K nV A L

(cont .) Power Supply

P ro c e d u re : P ow e r S up p ly  R e> o v a l

l 0 . S i i d e tb e p ow e r

supply assembly Drf/ X X8 .sliqhtly to the -- E
08 L;U  qg o =rea r, and lift it

out of the central u L/;y g rgmodule
.

1 1

II I l
I l
1 1l 

l

= = c -

J - 7- - - /
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SU B M S - L Y R EY V M
C e n t ra l R A M E xp a n s io n PC B

In t ro d u c t io n  U s e t h i s p r o c e d u re t o r em ov e th e c e n t ra l R A M
e x p a n s io n P CB  f rom  th e c e n t r a l m o d u l e .

P ro c e d u re z C e n t ra l 4 A K E xp a n s io n P CB R em o va l

1 . R em ov e th e w o r k s t a t io n P C B IS f ro m  p o s i t i o n s 4 1 t h r o u g h # 5

f rom t h e c e n t ra l m o d u l e .

2 . W h ile l ift in g th e a pp rop ria te co rner s o f th e R AM e xpa n sio n
PCB , sq uee ze th e f lan ges o f th e kw o ny lon sta n doff s un t il th e

R A M  e x p a n s i o n P C B i s re l e a se d .

3 . L if t th e R AM x
e x p a n s io n P CB

f ro R  i t s so c k e t o n
th e c e n t r a l P C B : a n d M

c o n tin u e l if t in : = o
I

un t il th e tw o o1 C)
c ir cui t b o a rd s a re .v
separated . as &
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RR RA S S E K BL Y  Q R M n V A L

B u s P C B

In t ro du c t ion  U se th i s p ro ce du re to rem ov e th e bu s PC B f rom  th e
c e n t ra l m o d u l e .

P ro ce d u re z B u s P CB R em o v a l

1 . R em ov e a l l w o r k s t a t i o n P C B 'S f ro m  th e c e n t ra l m o d u l e .

2 L o o se n th e f iv e ' '*

Ph il l ip s sc rew s , 
-

w h ich fa s te n th e

J-: rsd- '-tssv-o-c- sz-l--d-: I 1 1 l l l l l 11111 :
r o un d l ea d s t o th e 'S

f r o n t e d q e o f th e
b u s P C B .

3 . D i sc onne c t the + SV D C -- . - - - - - -

a n d g r o u n d l ea d s - -

f r om  t h e b u s P C B . t

l l 11111111111 :

4 . U n p l u g th e y e l l ow  - 0- - ----

+ I ZV D C l ea d f rom  th e
c W Lrigh t e dge o f th e

bus PCB. jjjjjjjjjjjjj qj o .
/
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S U B A S S R K R L Y  D R M n V A L

Bus PCB (cont o)

P ro c e d u re z B u s P C B R em o v a l

5 . R em ov e th e f o u r -

P h i l l ip s s c re w s f rom

the rear edge of the ? t WyXbus scs
.  

jjjjjjjjjjjjj', -

1 y

6 . W h il e l if t in : th e

f ront e d g e o f th e
b u s P C B , sq u e e z e th e
f l a n s e s o f th e t h r e e l

f s l f * è ony lon stando f

h ich f a st e n th e l ! l . Q * -w 
I jf 

ront edge of the l pl i? f u v ,-
bus PcB to the 1 ;l
c e n t ra l P C B . x

L if t th e b u s M
P CB f ro m  it s so c k e t

o n th e c e n t ra l P C B

so c ke t , a n d

con t in u e l if t in g
u n t il th e tw o

c ir cu it b oa rd s a re

se p a ra te d .
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R R RA S S RM R L Y  Q R M nV A L

C e n t ra l P C B

In t r o d u c t i o n U se th i s p r o c e d u re t o r em o v e t h e c e n t ra l P C B f r om
th e c e n t ra l m o d u l e .

N o t e t R e a d t h e f i n a l s u b s e c t i o n o f th i s c h a p t e r

(Installing a New Central PCB ) before re-
in s t a l l in g t h e c e n t ra l P C B . T h i s c i r c u i t b o a r d

m ay b e d am a ge d ea s i ly if y o u d o n o t e x e r c ise c a re
d u r i n g re p l a c em e n t .

P ro c e d u r e t C e n t ra l P C B R e m o v a l

1 . R em ov e a l l w o r k s ta t io n P C B 'S f rom  th e c e n t ra l m o d ul e .

2 . R em ov e th e b u s P C B f ro m  th e c e n t ra l m o d u l e .

3 . R em ov e th e f iv e

p l u g s w h ich a re

fa s t e n e d t o th e

f ro n t e d g e o f th e
c e n t ra l P C B . f

' 

p- (j
#

.
8

.M1jM :Mé pjJ
iD= %  %  y ké l  r

XX H  kl 28  Z  h
:ED L Z CZ EEL ED  y

4 . R em ov e th e tw o
Ph il l ip s sc rew s

w h i c h fa s t e n t h e

re a r e d g e o f th e --- r

central PCB to the Q * i ;-reaz panel of the 
- -

- -
- =

- =- =
- -

- -

- -

& =.  m  o m o  .. o ..W
.c e n t ra l m o d u l e . o r

4 %
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S U B A S S E K B L Y  Q R K n V A L

Central PCB (cont o)

P ro c e d u r e z C e n t ra l P C B  R em o v a l

5 . W h il e l if t in g a t
a sp o t n e a r e a c h
s ta n d o f f , sq u e e z e

th e f l a n g e s o f th e

f iv e ny lo n s ta n d o ff s
w h i c h f a st e n th e

c e n t ra l P C B t o th e

b a se o f th e c e n t r a l

dul e. /11jmo
f/?

wote z Af ter the pss/mjkq ïlkûo j/ = = uua kul tz.kt 1central PcB has been tjjr----nJ 
=jj s k 1.+.tc t r ydisconnected from &Oc ws t = o i jall of the stand- o-J
.  =  o  o  o  o ys'

-usss oou-su )offs, slide the //
circuit board toward 1( JU zj k :2 y) ozu -the front of the /
c e n t ra l m o d u l e un t i l

t h e re a r e d g e o f th e

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

th e c e n t ra l m o d u l e .

6 . L if t t h e c e n t ra l PC B

st ra i gh t up t o
remove it from the 1
c e n t r a l m o d u l e . 

sysWy-fjcY'-izk-u/ga uukdz y y'
s  ,--s s u- kt/ -A  s s  u+ k

.xotet There may be g ég s- s
ires // J éF-j== â; ::- qr- = uijumper w

soldered to the r/
underside of the 1 . .1l 

(c i r c u i t b o a r d . W h e n t I

liftinq the PcB, 1 'r
look carefully and i t j )
make certain that no j h1
w i re s a r e c a t c h in g
o n ny l o n s t a n d o f f s ,

s c rew  h ea d s , c a b i n e t
p ro t r u s io n s , e t c .
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SU B A S S R W RL Y  P R M D V A L

D i s k e t t e D r iv e

In t ro du c t io n D se th e f o l l ow in : p ro ce d u re to rem ov e th e d i s ke t t e
d r iv e f rom th e c e n t ra l m o d ule .

In o r de r to rem ov e th e d i s ket t e d riv e , f ir st
rem ov e t h e d r iv e n o u n t b ra c k e t i n w h i c h th e d r iv e
i s m o u n t e d .

P ro c e d u re z D is ke t te D r iv e R em ov a l

1 . L o o s e n th e f o u r

illips screws ï 
- - -  

.

P h

w h i c h fa s k e n kh e o o . e
d r iv e m o un t b ra c k e t
t o th e b a s e p a n e l o f e- e e

th e c e n t r a l m o d u l e . -

11 e
i

f O 3 O V
I 8

o

.l! 8
1

l )

2 . D i sc o n n e c t th e D C
p ow e r a n d s i g n a l

h a r n e s s e s f ro m  th e . - -
re a r e d g e s o f th e .*
ta p e b a c k- up  a n d - - oe

e  e
. >d i s ke t t e d r iv es . > 
w

qjlotet If there are 
v  &

* ; ;

spare DC power Qnuag auh
a r n e s s e s t i e - = C à =

wrapped to the >b
ra c ke t , cu t th e t ie N

w ra p .
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S U B A S S R K R L Y  Q R M D V A L

D iskette D rive (cont .)

P ro c e d u re : D i s k e t t e D r iv e R em o v a l

3 . S l id e th e d r iv e m o u n t b ra c k e t t ow a r d th e r e a r o f t h e c e n t ra l

m o d u l e , a n d l if t th e b ra c k e t s t ra i g h t o u t o f th e c e n t r a l

m o d ul e .

4 . B ow th e f r o n t p a n e l

m a s k a n d r em ov e it

f ro m b e n e a t h th e - - ) vp
d i ske t te d r iv e b e z e l - o r

(and tape back-up j -l
drive bezel , if one j j
is insta lled ) . (

l (
(

5 . R em ov e th e f o u r %

P h il l ip s s c rew s - %  *
w h i ch fa s t e n t h e û - -

d i s ke tt e d riv e to t v ,
k % . . . . =

th e d r iv e m o un t k u -
b r a c k e t . q

< '=' * &/

<  J

6 . R em ov e th e d i s k e t t e d r iv e f ro m  t h e d r iv e m o u n t b ra c k e t .

6- 1 6 T e ch n ic a l M a n u a l



sn n x q s / x R L Y  R E K OV A L

F ixe d D is k D r iv e s

In t r o d u c t i o n U se th i s p ro c e d u re t o r em ov e f i x e d d i s k d r iv e s

f ro m  t h e c e n t ra l m o d u l e .

In o r de r to rem ov e th e f ixe d d i sk d riv e s , f i r st
rem ov e t h e d r iv e m o u n t b ra c k e t i n w h i c h t h e d r iv e s
a re m o un t e d .

P ro c e d u re z F ixe d D is k D r iv e R em o v a l

1 . R em ov e th e f o u r -  --- -

P h i l l ip s s c rew s

w h i ch f a s t e n t h e

re a r p a n e l o f th e - -

d r iv e m o u n t b ra c k e t * o .
. . 1 ( zto the rear panel of --

. -cz=...th
e c e n t ra l m o d u l e . a =--- ----- - 

o a o  = =  . =  . - o  .Q:i-ç)

/

#  d

2 . D i s c o n n e c t th e D C
p ow e r , s ig n a l a n d o . 

-

c o n t r o l h a r n e s s e s n - -  a

f rom th e re a t o f th e - -

f i x e d d i s k d r iv e . o o -
o  CQ  :PD y

x o te , z: th e r e i s a .  . x j t yspare oc pow e r -- x  

, -h a r ne s s t i e
-wrapped fo-bjj y I = -

to the d ziv e m o unt (- !F/ (
b ra c k e t , c u t th e t ie

w ra p .
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S U B M S R O L Y  R E Y V A L

Fixed Disk Drives (cont .)

P ro c e d u re t F ix e d  D i s k D r iv e R em o v a l

3 . S l id e th e d r iv e r- o- - o- -
m o un t b ra c k e t t ow a r d o o-' 

-  

ythe f ront of the
c

a 

e

z 

n

s  

t

o  

r

o  

a

n  

l

n  e  

m

c  

0

: 

d u

, 

1

: 

e

e  

t o 0s..4.., .. -y x(
b ra c k e t f r om  th e - --.k=-

c e n t ra l m o d ul e b a s e

pane l . ( y j sL
( !j i

s a

f t

e k 

t

o  

h
: 

e  

u  

d

p 

r i
a  

V

n  

e

a 

m

o  

O

u  tt Z E yj J j . j j j
/.2 ! / ; --Y J V '- k.-o f th e c e n t r a l

/
,,/.- t ( / / f -..-- ,.module. (

@ #

4. Remov: the four
P h il l lp s s c zew s o o

w h i c h fa s t e n th e n  n

f ix e d d i s k d r iv e -

t o th e d r iv e m o u n t
b ra c k e t . o  o

x  x  J
o

n *  e x
! l

/ l

/ f

/ l

5 . R em ov e th e f ixe d d is k d r iv e f rom th e d r iv e m o un t b ra c ke t .
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S U B M S - R L Y  R E Y V A L
In s t a l l in g a N ew  C e n t r a l P C B

In t r o d u c t i o n  T h e c e n t r a l P C B i s m o r e d i f f i c u l t t o r e p l a ce

t h a n o t h e r c i r c u i t b o a r d s b e ca u s e i t s re p la c em e n t
i nv o lv e s m o r e t h a n a s im p l e re v e r sa l o f th e

rem o v a l p ro c e d u r e . F o l l ow th e s t e p s b e low , a n d

d o n o t a t t em p t t o r e p l a c e th e P C B b e f o r e re a d i n :

th ro u g h t h e e n t i r e p ro c e d u r e .

P ro c e du re z In st a l l in g a N ew  C e nt ra l Pc B

1 . C b e c k a n d r e p l a c e a n y d e f e c t iv e ny l o n st a n d o f f s u s e d t o

s u p p o r t a n d a t t a c h tb e n ew  c e n t ra l P C B t o th e c e n t ra l m o d u l e

ba se . B e c e rta in a l l f iv e st a n d o f f s a re com p l e te ly se a te d

an d b ia se d tow a rd th e rea r o f th e c e n t ra l m o d u l e .

2 . C h e c k a n d re p l a c e a ny d e f e c t iv e n y l o n s t a n d o f f s u se ; t o
sup p o r t a n d a t ta c h th e b u s a n d c en t ra l R A M e xp a n s ion PCB IS t o

t h e c e n t ra l P C B .

3 . H o l d th e n ew  c e n t ra l P C B n e a r i t s f i n a l a s s em b ly p o s i t i o n ,
a n d e l ev at e th e f r o n t e d s e o f tb e c i r c u it b o a r d . S l id e th e

b o a r d t ow a r d th e r e a r o f t h e c e n t ra l m o d u l e , a n d f i t th e

p ri nt e r po rt s th r o u qh th e a pp rop ria te s l ot s in th e ce n t ra l
m o d u l e r e a r p a n e l .

4 . A f t e r b ia s in g th e c ir c u it b o a r d a g a in st th e c en t ra l m o du l e
rea r p a ne l , gen t ly p re s s th e PC B o n t o th e ny lon sta n d o f f s .

N o t e t D o n o t a l l ow t o P C B t o s l i d e f o rw a r d a f t e r y o u h a v e

s e a t e d i t .

5 . W h ll e c o n t in u in q t o p re s s th e PCB a qa in st th e c e n t ra l m o d ul e
rea r p a n e l , i n s e r t th e tw o s c rew s t h r o u gh t h e re a r p a n e l i n t o

th e c irc u i t b o a rd .

T e ch n ica l M an u a l 6- 1 9



SU B A S S R* R L Y  P ZM n V A L

Insta lling a New Central PCB (cont .)

P ro c e d u re z In s t a l l in g a N ew  C e n t ra l P C B

6 . A t ta c h th e d i s k e t t e d r iv e a n d f i x e d d is k d r iv e s i g n a l a n d
c o n t r o l c a b l e s t o t h e f ro n t e d g e c o n n e c t o r s o f th e c e n t r a l
P C B .

N o te : T h e d i ske t t e cab l e co nn e ct o r is lo ca te d n e a re st th e
d r iv e m o u n t b ra c k e t s . T h e s i g n a l a n d c o n t r o l c a b l e re d l ea d s

a re l o c a t e d n e a r e st tb e p o w e r s u p p ly a s s e m b ly .

7 . R em ov e th e w o r ks ta t ion PCB s up p o r t ra il f rom th e o ld c en t ra l
PCB by l if t in g it s tra igh t up w h il e w o r kin q it f rom s ide - to -
s ide . In sta ll th i s sup p o rt ra il by po s it ion in g it ov e r th e

new PC B , p re ss in g d ow n an d f i rm ly sna pp in g it in p la c e .

6- 2 0 T e c h n i c a l M a n u a l
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MX TO R  SU B A S S R M R L Y  PA R T S L IS T S

W o r k s t a t io n P CB S u b a s s em b ly

ITEM PART 1 DESCR IPT ION REPERENCE

l 0 3 47 1 A s s en b ly , P C B , W o r k s t a t io n , D IM EN S IO N 5 0 3 47 1

3 0 3 4 6 9 S ch e m a t i c , W o r k s ta t io n P CB D 03 4 6 9

5 03470 FAB-A/W , Workstation PCB D03470
6 00947-35 SPEC-A/W, Lrbel, PCB S/N NDIMCNSION 00947-xx

W o r k s ta t io n

1 0 0 1 0 1 6 C a p a c i t o r , 4 7 0 p F C 4

1 1 0 1 0 2 0 C a p a c i t o r , .0 l u F C 3

1 3 0 1 1 3 1 C a p a c i t o r , l .0 u F , 1 0 % , A x ia l , T a n t a l um  C 5- C l2

1 5 01 13 5 Ca p a c ito r , l 8p F , 5% , C e ram ic C 1 , C 2

17 0117 9 Capacitor, .luF , 25/50V , Ceram ic, 0.170* * Bypass

2 1 1 50 0 8 C ry st a l , 3 .6 86 4K H z . Y 1

2 5 1 90 0 8 D e lay L in e , 7 5n s , D IP , 1 4 P in U 4 6

27 4 3 1 0 5 IC , 7 4L S l 0 U 8 4

2 8 4 3 0 0 2 IC , 7 4L 5 0 2 U 4 3

2 9 4 3 0 1 2 IC , 7 4L 5 3 2 U 2 2

3 3 4 3 0 0 1 IC , 7 4L 5 0 0 U 5 3 , U 9 9

3 4 4 3 0 0 6 IC , 7 4L 5 0 8 U l l 2

3 5 4 3 0 2 0 IC , 7 4L 5 1 3 6 : 1 2 7

3 6 4 3 0 2 1 IC , 7 4L 5 1 3 8 U 4

37 4 3 0 2 4 IC , 7 4L 5 1 5 1 5 1 2 9
3 8 4 3 0 2 7 IC , 7 4L 5 1 6 1 U l 5 , U 7 6

3 9 4 3 0 2 8 IC , 7 4L 5 1 6 4 2 8 8

40 43029 IC , 74L5169/669 U89
41 4 30 3 1 IC , 7 4L 5 1 7 5 U 2 8
42 4 3 03 9 IC , 7 4L 5 2 7 3 U 6 , U 2 9 ,

: 3 9 , 0 1 1 5

4 3 4 30 4 1 IC : 7 4L 5 3 52 U l 3 l

D IM E N S IO N T e ch n ic a l M a n u a l A - 3



M A IOR  S U B A S S E K BL Y  PA R T S L IS T S

W orkstation PCB Suba ssemb ly (cont .)

ITEM PART 1 DESCR IPT ION REFERENCE

4 4 4 3 0 4 3 IC , 7 4L 5 3 7 3 (78 5 , U 8 7 :

U l 2 6

45 43 0 4 4 IC , 7 4L 5 3 9 3 U 21 r U 7 4 ,

U l 3 5

4 6 4 3 0 7 0 IC , M C 1 4 8 8 U 1 3 2

47 43 07 7 IC , 6 3 01 - 1 , B iN la r P RO M U 23
4 8 4 3 1 0 6 I C , 7 4L S 2 0 U l 2 4

4 9 4 3 1 1 2 IC , 7 4L 5 2 4 4 D 4 7 f U 8 6 ,
U l 0 0 ,

U l 0 4 ,

U l 0 5 ,

U l 41

51 4 3 1 1 6 IC : 7 4L 5 67 0 U 1 9 , (13 3 ,
U 4 2 , U 5l

52 4 3 1 4 6 IC , 7 4L 5 1 6 6 U l f U l l

Ul2 , U21,
U 56

53 431 50 IC , 261,5 32 , Q ua d L ine R e ce iv e r U l 06
5 4 4 3 1 51 IC , 7 41,5 1 9 3 U 4 8

5 5 4 3 1 6 3 IC , 7 41,5 2 5 7A  U l 0 , U 2 0

56 4 3 1 6 9 IC , 7 41,5 8 6 U 52

57 4 3 17 0 IC , 7 4L 5 2 4 5 U l 7 , U 3 l ,

U 7 0

5 8 4 3 1 7 7 IC , 8 0 8 8- 2 , H M O S M i c r o p ro c e s s o r U 7 5

9 4 3 1.7 9 IC , 7 4L 5 1 5 5 U l3 Q5

6 0 4 3 1 8 5 IC , 7 41,5 7 4A  U 2 7 , U 37 ,

U l 1 4

6 1 4 3 l 89 IC , D R A K , 6 4K x l , l 5 0n s U 7 7 - U 7 9

D90 , U9l.,
(19 3

.

4 U 9 4 ,

U l 0 l ,
U l 0 2 ,

U l 0 7 ,

U l 0 8 ,

U l l 6 -

U l 2 l ,

U l 3 3 ,

U l 3 4

6 6 4 3 0 2 5 IC , 7 41,5 1 5 7 U 7

A - 4 D IM E N S IO N T e c h n i c a l M a n u a l



M m 7O R  SU B A S S R K R L Y  PA R T S L IS T S

(cont .) Workstation PCB Subassem bly

ITEM PART 1 DESCR IPT ION RRFEKENCR

6 8 4 31 92 IC , 7 4F 153 U 16 , : 3 0 ,

U 4 0 , U 4 9 ,

U 9 6
U1lô,
U l l l ,

U 1 2 2 ,

U 1 3 7

7 0 4 3 1 9 4 IC , 2 6 8 1 , D U A R T , In t e rf a c e U 6 0
7 1 4 3 1 96 IC , 7 4F 0 8 U 66 , U l l 3

7 2 43 2 0 4 IC , 7 4P 0 0 U 8 # U 1 4 ,

: 2 5
:129,
U l 40

7 3 4 3 2 0 7 IC , 7 4F 1 3 8 D 7 2

7 4 432 0 8 IC , 7 4F 2 80 U 8Q

7 5 43 21 0 IC , 7 4F 7 4 U 2 , U l3

U564 U61,
U 1 3 8 ,

U 1 3 9
7 6 4 3 2 1 1 IC , 7 4F 1 0 9 U 5 5 , U 9 8
7 7 4 3 2 1 3 IC , 7 4F 10 U 82

7 8 43 21 4 IC , 7 4F 02 U 26 , U 57 ,

U 6 5 , U 7 3 ,

U 8 3
7 9 4 3 2 1 5 IC , 8 2 5 4 U 5 8

80 4 3 21 6 IC : 6 884 5 M ic rop ro ce sso r P e r ip h e ra l , 2 5

C R T C o n t r o l l e r : 2 8 H z
8 1 4 3 2 2 0 IC , 7 45 4 3 6 U 67 - U 6 9

82 4 3 2 2 2 IC , 7 4F 3 2 U 3 8

8 3 43 2 2 3 IC , DR A M , l 6K x 4 , l 50 n s , 44 1 6 U l 8 , U 3 2 ,

U 4l , U 50 ,

U 9 2 , U 9 5 ,
U 1 0 3 ,

U l 0 9

85 43224 IC , 2764 , 6lK (8K x 8), 250ns U34
8 6 4 32 2 5 IC , D r iv e r , O c ta l , In te g ra l R e s i st o r , U 13 6

2 9 6 5
8 7 4 3 2 2 9 IC , 7 4L 5 1 5 U 1 2 8

8 8 4 3 2 3 0 IC , 7 4F 17 4 U 7 l
8 9 4 3 2 3 1 IC , 7 4F 17 5 U 6 3

9 0 4 3 2 3 2 I C , 7 4F 13 9 U 9 , U 8l

91 43 2 3 3 IC , 7 4F 1 94 U 3 , U 4 4

92 4 3 2 3 4 IC , 7 45 5 1 9 5A  U 1 2 3

D IM BN S IO N T e c h n ic a l M a n u a l A - 5



M A .TO R  S U B A S S EM R L Y  PA R T S L IS T S

W orkstat ion PCB Suba ssemb ly (cont .)

IT EM PART 1 DESCR IPT ION REFEQENCE

9 3 4 3 2 3 5 IC , 7 4L 5 37 9 U 3 5
9 4 4 3 2 3 6 IC , 7 4L 5 3 90 U 4 5

9 5 4 3 2 3 7 IC , 7 4L 5 3 99 U 5 4

9 6 4 3 2 4 1 IC , 8 2 5 5A - 5 U 5 9

9 7 4 3 2 4 2 IC , 8 2 5 9A U 6 l

9 8 4 3 2 4 5 IC , 2 5L 5 2 53 8 U 97
9 9 4 3 2 4 6 IC , 7 4L 5 22 1 U 6 2

l 0 l 6 1 0 0 2 R e s i s t o r N e tw o r k , IK O h m , 1 0 P i n , S IP R N 3

l 0 3 6 1 0 7 8 R e s i s t o r N e tw o r k , I K O h m z 8 P in , S IP R N I , R N 2 ,

R N 4 , R N 5 :

R N 9 , R N I O

l0 5 61 0 06 R e s i sto r N e tw o r k , 4 ,7K O hm , 1 0 P in , S IP R N 7 , R N 8
l 0 6 6 1 1 3 5 R e s i st o r N e tw o r k , l 0 0 O h m , 8 P in , S IP R N 6

l07 61010 Resistor, 22 Ohm , l/4W , 5% Rl6
l08 61011 Rysistor, l00 Ohm , l/4W , 5%, Carbon R4, Rl5,

F a ln  R 3 0 , R 3 l

ll0 61032 Resistor, 27K Ohm , l/4W , 5% R5
l11 61049 Resistor, 16 .9K Ohm , 1/4W , 1% R9, R20 :

R 2 l

ll2 61093 Rysistor, l .8K Ohm , l/4W , 5%, Carbon Rl
F i lm

ll6 6 501 2 T ran s isto r , 2N 3 90 4 Q l

l 2 0 6 8 0 2 8 Sw i t c h , T h um bw h e e l S l
l 2 l 3 8 0 6 5- 0 4 W a sh e r , F l a t , # 4 P l M T G

(2)
l22 38085-04 Nut, Hex, #4-40 w/lockwasher Pl MTG
l 2 3 3 8 0 87 - 0 6 S c rew , M a c h i n e , Ph i l l ip s , XR E C P l MT G

(2)

l 2 5 1 3 0 2 8 So c ke t , IC , 1 6 P i n U 2 3

l 2 8 1 3 0 3 4 S o c k e t , IC , 2 8 P i n U 3 4

l 2 9 1 3 0 36 S o c ke t , IC , 40 P in U 7 5

l 3 0 3 8 1 47 T a p e , D o ub l e - c o a t e d F o r Y l

l 3 3 1 3 1 1 1 C o n ne c t o r , F em a l e , R i g h t - a n g l e , 1 5 P l

Position , w/cap nut

A - 6 D IM EN S IO N T e ch n i c a l M a n u a l
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M X TO R  SU B A S S R O R L Y  PA R T S L IS T S
C e n t r a l P C B  S u b a s s em b ly

IT EM PA RT 1 D ESCR IPT ION QRPEKENCE

l 0 3 3 2 0 A s s em b ly , P C B , C e n t ra l , D IM E N S IO N  D 0 3 3 2 0

3 0 3 3 1 8 S c h e m a t i c , PC B , C e n t r a l D 03 3 1 8

5 03319 FAB-A/W , PCB , Central D03319

7 0 3 42 9 S P E C - C O N T , I .C . , G a t e A r ra y D 9 5

11 01138 Capacitor, 33pF, 50V , 5%, Clramic C28
1 2 0 1 0 7 0 C a p a c i to r , .l u F , 5 0V , C e r am i c * B y p a s s ,

C 2 4 , C 2 5 ,

C 34
13 0 1 07 1 Ca p a c it o r , l 50p F , l 0 0V : 1 0% , C e ram ic C 23
1 4 0 1 07 5 C a p a c i to r , 33 0p F , l 00V , 1 0 % , C e ram ic C 2 7 , C 2 9
1 5 0 1 0 7 7 C a p a c i t o r , 47 0p F , l 0 0V , 1 0 % , C e r am i c C 7 - C l 2

17 01 0 91 C a pa c i to r , .00 6 8uF , l 00V , 1 0 % , Ce ram ic C 26

1 8 0 1 0 9 3 Ca p a c i to r , .0 lu F , 50V , 1 0% , C e ram ic C 4

21 0 1 1 3 1 C a pa c i to r , l .0 u F , 2 0V , i l 0 % , A x ia l C l3 - C l5 ,
Ta n ta l um C l 8- C 2 0 ,

C 30 - C 33 ,

C 3 5

23 01 13 5 Ca p a c i to r , l 8p F , 50V , 5 % , C e ram ic C l , C 2 ,
C l6 , C l7

2 4 0 1 1 37 Ca p a c it o r , 27p F , 50V , 5% , C e ram ic C 22
2 5 0 11 44 C a p a c ito r , l 0 0p F , 5 0V , 5 % , Ce ram ic C 5 , C 6

3 0 1 9 0 0 5 D e l a y L i n e , l 0 0 n s U 9 6
3 1 1 90 0 9 D e l ay  L ine , 6 0 n s U 9 9

33 43 0 0 1 IC , 7 4L 5 00 U 37 , U 3 9 ,

U 9 8 ,

U l 2 l ,

U 12 2 ,

U 16 9

3 4 43 00 2 IC , 7 4L 5 02 U 54 , 0 88

D IM BN S IO N T e ch n ica l M a n ua l A - l 3



X A .NOR  A n n r q s - L Y  PA R T S  L ls T s

Central PCB Suba ssembly (cont .)

ITSM PART 1 DESCR IPT ION PEPRQENER

3 5 4 3 0 0 4 IC , 7 4L 5 0 4 U 4 , U 3 6
U40, U7û,
: 16 8 ,
U l 8 l

3 6 43 0 0 5 IC , 7 4L 5 0 5 U 93

37 43 0 0 6 IC , 7 4L5 0 8 : 53 , U 8 9 ,
:1 48

3 8 43 007 IC , 7 4L S ll U 1l , : 6 8 ,

U 7 6
3 9 4 3 00 9 IC , 7 45 5 1 4 U 1 67

40 43 01 1 IC e 7 4L5 3 0 ; 3 8
41 43 0 1 2 IC , 7 45 5 32 U 4 4 , U 58 ,

U 1 0 4 ,

U 1 66 ,
: 1 83 ,
U 1 84

42 43 0 17 IC , 7 4L 5 1 0 9 U 30 , U 6 9
43 43 02 1 IC , 7 4L5 13 8 U 5 , U 4 3

U70, U7l,
: 77 , U 1 45

44 43 02 4 IC : 7 4L 5 1 51 U 33 , 0 3 4 ,
U 11 9 ,

U l 4l ,

: 1 49
45 43 027 IC , 7 4L 5 161 U 1 26

4 6 4 3 03 0 IC , 7 4L 5 17 4 U l0 6 ,
U l 2 0 ,
:1 50

47 43 03 1 IC , 7 4L 5 17 5 U 16 4
48 4 3 03 6 IC , 7 4L 5 2 5 8A  U 55 : U 6 3 ,

U 6 4 , U 7 3 ,

U 8 4
49 4 30 38 IC . 7 4L5 2 59 U 4l , U 42 ,

U 5 9
50 4 3 03 9 IC , 7 4L 5 2 7 3 U 1 42 ,

U 1 46
51 43 0 43 IC , 7 4L 5 37 3 U 20 , U 2 8 ,

U 2 9 , U 3 5 ,
U 5l

52 43 0 4 4 IC , 7 4L 5 3 93 D 61 , U 82
U83, Ul21
1 85 ,53 43 0 5 9 IC , 7 43 8 U

U 1 86

54 43 07 0 IC , 1 4 88 U l 3 , U l6
55 4 307 1 IC , 1 4 89 U l2 , U l 4 ,

U l7

A - 1 4 D IM BN S IO N T e ch n ica l M a n u a l



x m qox  sn n x q s K w n b Y  PA R T S L ls T s

(cont .) Central PCB Subassem bly

ITEM PART 1 DESCR IPTION AEPEQENCE

56 4 3 1 0 5 IC , 7 4L S l 0 S 9 , 7 57 ,
: 1 0 5

57 43 1 0 6 IC , 7 4L 5 2 0 U 1 0 , U 56
5 8 4 3 1 1 2 IC , 7 4L 5 2 4 4 U l 8 , U 6 2 ,

: 4 5- U 47 ,

U 1 6 3

59 43 1 13 IC , 7 4L 5 1 53 U l 5
6 0 431 17 IC , 7 45 0 4 : 1 6 1

6 1 4 3 1 3 4 IC , 7 4L 5 1 2 5 U 1 6 5

6 4 4 3 1 5 4 IC , 2 6 L 5 3 1 U 1 6 2

6 5 4 3 1 6 5 IC , 6 1 1 6 , 2 0 0n s U l 0 l

67 4 3 1 7 0 IC , 7 4L 5 2 4 5 U 8 , : 1 9 ,

U 2 2 - U 2 3 ,

U 2 5- : 2 7

U85, :112
6 8 4 3 1 7 6 IC , 82 7 4 U 3 l

6 9 4 31 80 IC , 7 517 5 U 17 9
7 0 431 85 IC , 7 4L 5 7 4 U 2 , U 1 23 ,

U 1 2 5

7 1 4 3 16 4 IC , 4 1 6 4 , 2 0 0 n s U l 0 8-

U l l 6 ,

: 1 2 7 -

5 1 3 5 ,

U l 5l -

5 1 5 9 ,

U l7 0 -

U 17 8

7 3 4 31 93 IC , 7 4F 2 40 0 90 , U 9l :
: 9 4

7 4 4 31 95 IC , 7 406 : 1 80 ,
U 1 82

7 5 431 9 6 IC : 7 4F 0 8 U 7 9 , 0 1 36

77 4 32 0 4 IC , 7 4F 00 U 92 , U 13 8
7 8 43 2 06 IC , 7 4F 1 1 U 8l , U 97

7 9 4 32 07 IC , 7 4F 13 8 U 6 5 , U 7 l ,
U 1 : 3

80 43 20 8 IC , 7 4F 2 80 U 6 6 , U 67
81 4 32 1 0 IC , 7 4F 7 4 : 11 8

82 4 3 2 1 1 IC , 7 4F 1 0 9 U 3 2 , U l l7

83 4 32 1 2 IC , 7 4F 04 0 80 , U 137

8 4 43 2 1 5 IC , 82 54 U 1 0 0

D IM EN S IO N T ech n ica l Ma n u a l A - 1 5



M A J OR  AH RA S S R w RL Y  P A R T S  L IS T S

Central PCB Subassembly (cont .)

IT E M  P A R T  
.j. DESCR IPT ION p EpplpplMtrE

8 5 4 321 7 IC , l 86 , 6M H z U 52
8 6 43 21 8 IC , M C 1 4681 8 U 7

8 8 4 32 2 1 IC , 7 4H C l0 ()6

8 9 4 3 2 2 2 IC , 7 4F 3 2 U 7 8

91 4 32 3 8 IC , uP D 76 5A  U 1 47

92 4 3 23 9 IC , W D l 010 - 0 5 U 1 4 3
9 3 4 32 40 IC , 7 4L 5 62 9 U l 6 0

9 5 4 3 2 4 3 IC , C 5 4 0 07 U l
9 6 432 44 IC , 7 45 5 2 40 U 2l : 5 1 44

97 4 3 2 50 IC , 7 4F 2 44 D 4 8

9 8 4 3 0 50 IC , 7 45 7 4 U 13 9

l0l 6 1001 R es isto r N e tw o rk , 22 O hm , 1 6 P in , D IP RN 3-R N 5 ,
R N 7 , M 9

l 0 2 6 1 0 02 R e s i sto r N e tw o r k , IK O hm , 1 0 P in S IP M 6 , R N 8f

l03 6100 6 R es isto r N etw o rk , 4 .7K O hm , 10 P in , S IP RN 2

l04 61010 Resistor , 22 Ohm , l/4W , 5% : CF R31-R34
l05 61011 Resistor : l00 Ohm , l/4W , 5% , CF R4 , Rll ,

R 5 9 , R 6 4 ,

R 67 , R 6 9 ,
R 7 4 , R 8 l ,

R 8 6 , R 8 7

l07 61014 Resistor , 330 Ohm , l/4W , 5% , CF Rl5, Rl6 ,
R 6 l , R 8 2

l08 61015 Resistor , 470 Ohm , l/4W , 5% , CF R66 , R68 ,
R 7 0 , R 7 7 ,

R 7 8

l09 61017 Resistor , 680 Ohm , l/4W , 5% , CP R60
ll0 61018 Resistor , IK Ohm , 1/4W # 5% , CF Rl9 , R25 ,

R 2 8 , R 3 5 ,

R 51 -R 53
R65, R7 û ,
R 7 6 , R 7 9 ,

R 8 0 , R 8 8 :

R 8 9

lll 61019 Resistor , l .2K Ohm , l/4W , 5% , CF R48 , R49 ,
R 5 0

ll2 61021 Resistor , 3 .3: Ohm , l/4W , 5% , CP R5, Rl4

A - l 6 D IM EN S IO N T e ch n ica l K a n u a l



M m lO R  SU B A S S R MR L Y  PA R T S  L IS T S

(cont .) central pcR Subasseobly

ITEM PART A DESCR IPT ION REFEKKNCR

ll3 61024 Resistor, 4 .7K Ohm , l/4W , 5%, CF Rl8, R23,
R 2 4 , R 2 6 ,
R 2 7 , R 2 9 ,

R 3 0 , R 7 l ,

R 3 6-R 47 ,
R 84 , R 85

1l4 61028 Resistorz l0: Ohm y l/4W , 5%# CF R7-Rl0y
R l 2 , R l 7 ,

R 2 0 - R 2 2

ll7 61052 Resistor Network, 220/330 Ohm , 8 Pin, RNl0-RNl2
S IP

ll8 61053 Resistor, 10 Ohm , l/4W , 5%: CF R55
ll9 61073 Resistor, 470% Ohm , l/4W , 5%, CP Rl

l 22 6 1 0 85 R e s ist o r , 5K O hm , Po t en t iom e te r R 83

l23 61091 Resistor, 6l9 Ohm , l/8W , 1%, MF R62, R63
l24 61092 Resistor, l0: Ohm , l/4W , l%, MP R58
l25 61094 Resistor, 13 .3K Ohm , l/8W , l%, MF R56
l26 61114 Resistor , l00K Ohm , 1/8W , l% , MF R3: R6 ,

R 1 3

l2 8 61 12 7 R e s i sto r N e tw o r k , l 0K O hm , 1 0 P in : S IP R N l

l 3 0 6 1 1 2 9 R e s i st o r , 2 2 M e go h m  R 2

l 3 3 6 5 0 0 2 R e g u l a t o r , L M 3 40 T - 5 V R l

l 3 5 6 5 0 0 6 R e g u l a t o r , 7 9L 0 5 V R 2

l 37 6 5 0 0 9 D i o d e : 1N 41 4 8 C R I - C R ;

l 40 1 5 0 0 4 C ry st a l , I O M H Z Y 3

l 4l 1 5 0 0 5 C ry s t a l : 3 2 .7 6 8 K H z Y l

l 42 1 500 9 O scil lato r , 1 4 .31 81 8M H z D 60
l 43 1 5011 O sc illa to r , 8M H z D 87

œ- -  l 4 4 1 5 0 1 2 C ry s t a l , l 2M H z Y 2

D IM EN S IO N T e ch n ica l M a n u a l A - l7
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Central PCB Subassembly (cont .)

ITEM PA RT A  DESCR IPT ION QRPRQENCE

l5l 13010 Connector f 34 Pin (.100 x l00 Matrix ) Jl3 , Jl4
*Mini-jumper* Wl-W4,l52 13087 nousing--

W 8 , W 9
l 53 13 0 92 - 01 H ea d e r , S in g l e- row , l Po s it io n T l-T 27

l 54 13 0 92- 02 H ea d e r , S in g l e- row , 2 Po s it ion W l , W 6 ,

W 7
l 5 5 1 3 0 92 - 03 H e a d e r , S in g l e - r ow , 3 P o s i t io n W 2 -W 4 ,

W 8 , W 9

l 5 8 1 30 93 - 10 H ea d e r , D o ub l e- row , 10 Po s it io n J l l
l 59 13103 Conne cto r , 20 P in , R igh t- an gle J l2

l 6 l 1 31 9 3 C o n ne c t o r , 2 5 P in , R igh t -a n g l e , D Ty p e , J l , J 2

P em a l e

l 6 3 1 31 56 H ea de r , 12 P in , R igh t- a n g le J 9
l6 4 1 3 1 59 C o n ne c to r , 6 4 P in , M a le , D IN J 6 , J 7

16 5 131 6 4 H ea der , 3 P in , R igh t- an gle J l0
l66 1 31 92 Con ne cto r , 2 5 Pin , R igh t-an gl e , D Ty p e : J 3

M a l e

l 6 9 1 3 0 3 4 S o c ke t , IC , 2 8 P in F o r U 49 :
U 50

l 7 0 1 3 1 5 4 S o c k e t , IC , 6 8 P i n F o r U 52

l7 l 1 3 1 5 5 S o c ke t , IC , 4 8 P in Fo r U 9 5

l7 5 7 50 01 B a t te ry , 3 .6V , N IE An

l7 8 3 81 47 T a p e , D o ub l e- st ic k Po r Y 2 ,
Y 3

l79 38152 Standoff, PCB , 5/8*, Nylon RAM
E xp a n .

P CB

1 8l 3 8 1 4 3 S ta n d o f f , PC B , l * , Ny lo n B u s
E x p a n .
P C B

l 8 3 03 5 85 A s sem b ly r D IK CN S IO N C e n t ra l PL L PRO K U l 07

l 84 03 584 - 1 S o u rce L ist in g , PLL PRO M

A - l 8 D IM BN S IO N T e ch n ica l M a n u a l
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K X YO R  AR RA S S R K R L Y  PA R T S  L IS T S
S ta t io n In t e rc o nn e c t P CB S ub a s sem b ly

ITEK PART A DESCR IPT ION KEPEDRNCE

l 0 3 6 46 D IM EN S IO N S ta t ion Inte rco n n e ct PCB A ssy 03 6 46

3 0 36 4 4 S ch em a t ic , PCB , S ta tio n In t e rc o n ne c t 0 36 57

5 03645 FAB-A/W , PCB, Station Interconnect 803645

7 00947-XX SP:C-A/W , Label, PCB Serial Number,
D IM E N S IO N

1 0 0 1 0 7 0 C ap a c ito r , .l u F , 50V , A x ia l , C e ram ic C l

14 61013 Resistor, 220 Ohm , l/4W , 5%, Carbon R2
P ilm

15 61020 Resistor, 2 .2K Ohm , l/ 4W , 5% , Carbon Rl
F i lm

16 61025 Resistor, 5.6K Ohm , l/4W , 5%, Carbon
F ilm

18 6 5014 T rans isto r , 2N 2222 Ql
1 9 6 50 3 7 D io d e , P 6K E l 6 CR l

21 7 50 0 2 Sp ea ke r , P ie z o C e ram ic L S l

2 4 1 31 92 C o n ne c t o r , M a l e , D - ty p e , R igh t- a n g l e , P l
2 5- P in

26 1 31 87 T el e ph on e J a c k , 6 P in

D IM EN S IO N T e ch n ica l K anua l A - 25



K X /O R  AR R A S S R * R L Y  PA R T S L IS T S

C e n t ra l M o d u l e M i s c e l l a n e o u s P a rt s

ITEM PART 1 DESCR IPT ION DRPEKRNCR

l 0 3 2 8 9 F A B , L o uv re , F a n

2 0 3 2 9 0 FA B Z B ra c ke t , H D  D r iv e

3 0 3 2 9 1 FA B , D riv e S up p o rt , B ot ton

4 0 3 3 7 6 F A B , L o uv r e , T B U

5 0 3 3 7 7 FA B , PC B S up p o r t

6 03378 FAB , Flynge, Drive Bezel
7 0 3 3 85 P A B , D r lv e S up p o r t , T op

8 0 3 4 6 3 S P E C - C O N T , C a b l e , H D C o n t r o l

9 0 3 4 80 F A B , B a c k P a n e l , B l a n k

10 03464 SPEC-CONT , Cable, HD Read/Write
11 0 3 46 5 S PE C- CO N T , C a b l e , F l op p y D r iv e , S igna l

1 2 03 4 6 8 F A B , S ta n d o f f , K ey h o l e

1 3 0 3 47 9 F A B , B a c k P a n e l , W o r k s t a t i o n PC B

1 4 0 3 5 2 3 S P E C - C O N T , H a r n e s s , A C P ow e r
1 5 0 3 52 4 S P E C- C O N T , H a r n e s s , D C P ow e r

1 6 03 5 32 S P E C - C O N T , C a b l e r l 0 0 Fo o t E x te n si on
1 7 0 3 5 3 4 F A B , C l ip , C h a s s i s G r o un d
1 8 0 3 6 0 4 S P E C - C O N T , C a b l e , 2 5 F o o t W o r k s t a t i o n

1 9 0 3 6 3 1 F A B , S p r i n g , F l a t P a n e l

2 0 0 3 67 4 PA B , J um p e r B u s B a r
2 1 0 3 6 7 5 F A B , P ow e r B us B a r

2 2 0 3 6 7 6 FA B , S t if f e n e r B a r

2 3 0 3 6 7 7 S P B C - CO N T , H a r n e s s , A C I n p u t

2 4 0 3 6 8 1 S P E C - C ON T , P o am  S t r ip , F r o n t
2 5 0 3 6 82 S P E C - CO N T , F oam  S t r ip , R ea r

26 0 3 7 1 4 S P E C - C O N T : C a b l e , P a ra l l e l P ri n t e r

2 7 0 3 7 1 5 S P E C - C O N T , Fa s t e n e r , D u a l L o c k

2 8 0 3 7 3 6 S P E C - C ON T , H a r n e s s , L E D C a b le

29 03720 FAB t Tilt Support , W/S (VDU ): DIMZNSION
3 0 0 3 2 8 5 W e l dm e n t , B o t t o m  C ov e r , D IM EN S IO N

C e n t ra l M o d u l e

3 1 0 3 2 8 6 W e l dm em t , T o p C ov e r , D IM E N S IO N C e n t ra l

M o du l e

3 2 0 3 6 3 4 F A B , In t e r co n n e c t B o x , T o p , W o r k s t a t i o n

33 0 3 6 85 W e l dm e n t , Sh ie l d , P ow e r S up p ly
3 4 0 3 5 57 FA B -AW , PC B , W o r k sta t ion M en o ry ,

D IM E N S IO N

D IM EN S IO N T e ch n ica l M an u a l A - 27



A P P E N D I X  B

S C H U- AT IC  D P AW IN G S

In t ro du c t ion T h is ch a p t e r o f th e m an u a l c on ta i n s sch em a t ic
d raw in g s f o r a l 1 c i r c u i t b o a r d s u s e d in th e

D IM EN S IO N con p u te r e x c ep t th o s e a sso c ia te d w ith

t h e f l o p p y an d f i x e d d i s k d r iv e s .

N o te : A c ir cu it n am e m ay b e f o un d o n th e low e r
r i g h t - h an d c o r n e r o f th e w o r k s t a t i o n P C B an d

c en t ra l P CB sch em a t ic d ia q ram s . T h i s f ea t u re
s im p l if ie s u se o f th e s c h em a t i c s a n d e l im i n a t e s

th e n e e d to b lo c k s e ct ion s fo r d isc u s s ion .

D IM EN S ION T e ch n ic a l M an u a l B - I



A P P EN D I X C

L S I S PE C I F IC A T IO N S

In t ro du c t ion  M a ny o f th e L S I 's us e d in th e N o r th S ta r D IM EN S IO N
a re sta te- o f- th e- a rt com p o n ent s , a n d th e i r

sp e cif icat ion shee t s a re p rel im ina ry . Th e
av a ilab le da ta is e xten s iv e an d in clude s
info rm at ion far b ey on d th e scope o f th i s te ch n ica l
m a n u a l .

D ue to a b se n ce o f a cc u ra te f ina l d a ta a n d th e

con p reh en s iv e na tu re o f th e cu rre nt ly av a ilab le
in fo zm a t ion boo k le ts , sp ec ifica t ion s fo r the
L S I IS a re n o t in c l ud e d in th i s re l ea se o f th e

T e ch n ica l M a n u a l .

W e h av e l ist e d som e o f th e so c ke t e d dev ic e s w h ic h
a re em p loy e d i n th e d e s ig n o f th e D IM EN S IO N

cent ra l a nd w o rksta t ion c ircu it boa rd s . Th e l ist
in c lud e s th e n am e an d a d d re s s o f th e m a n ufa c t u re r

an d th e cu rren t nam e of th e da ta sh eet supp lïe d by
t h a t m a n u f a c t u re r .

D ev ic es L S I D ev ice K anl fa ctu re r

801 86 , M ic rop ro ce sso r Intel C orp o rat ion

L l te r a t u r e D e pa r tm e n t
8V 3 - 3

3 0 6 5 B ow e r s A v en u e

S a n t a C l a r a , C a . 9 50 51

SCN 2 682 , DU ART S ignet ic s Co zpo rat io n

8ll Sa st A rq ue s A v en ue
P .O . B o x 40 9

S un ny v a le , Ca . 9 40 86

uPD765Ae Single/Double NEC Electronics USA Inc.
D ens ity F lopp y D isk M ic ro com p ute r D iv is ion
Co nt ro lle t Comm un icat ion s D ep t .

O ne N at ick E xe cut iv e Pa rk
Na tic k , Ma ss . 0176 0

W D l ele- Q9 e Ql W e ste rn D igi ta l Co rp :
W in che st er D isk Ma rke tin g Comm un i ca t âon s
C o n t ro ll e r M a n a g e r

2 445 K cc ab e W ay

Itv ine , Ca . 9271 4

D IM RN S IO N Te ch n ica l M a n ua l C - l
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I D o you thlnk the level of th e m anu al ls ap prop rlate for you? 
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LSI SPECIFIOA Y IONS (cont .)

D ev l ces L S I D ev ïc e K x n ufa c k u re r

1 c 6 845 , CR T Co n t ro ll e r M o t o ro l a S em i con du c to r

(CRTC ) Producks
3 50 1 E d B lu e st e in B lv d .

A u st in , Te xa s 7 87 21

82 54 , P ro gramm ab le In tel C orpo ra tion
In te rv a l T im e r

2732A , 32K (4K x 8) UV Intel Corporation
E ra sa b l e P R O M

2764 , (8K x 8) UV Intel Corporation
E ra sa b l e P R O M

82 7 4 , M ul t i- p ro t o co l In t e l C o r po ra t ion

Serial Controller (MPSC )

8255A/8255A-5, Intel Corporation
P ro g ram m a b l e P e rip h e ra l

In t e r f a ce

8259A/8259A-2/8259A-8, Intel Corporation
P ro g ra mm a b l e In t e rr u p t

C o n t r o l l e r

KC 1 46 81 8 , R ea l- T im e M o to ro l a S em ico n du c to t

Clock plus RAM (RTC ) Products
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A P P B N D I X  C

L S I S P E C IF IC AT IO N S

Int ro du c t ion  M a ny o f th e L S I 's us e d in th e N o rth S ta r D IM EN S IO N
a re sta te - o f- th e- a rt c om p o ne nt s r a n d th e i r

sp e c if ica t ion sh e e t s a re p re l im lna ry . Th e

av a ila b l e d a t a i s e x te n s iv e an d in c l ude s
in fo rm a t ion f a r b ey on d th e sc op e o f th i s te ch n ica l

m a n u a l .

D ue to a b se n c e o f a cc u ra te f ina l da ta a n d th e
c om p r e h e n s iv e n a t u re o f t h e c u r r e n t ly av a il a b l e

in fo rm a t ion b o o k le t s , sp e c if ica t ion s f o r th e

L S I Is a re n o t in c l ud e d in th i s re l ea se o f th e

T e ch n i c a l M a n u a l .

W e h a v e l ist e d so m e o f th e so c ke te d d ev ic e s w h ich

a re em p loy e d in th e de s ig n o f th e D IM BN S IO N
c e n t r a l a n d w o r k s t a t i o n c i r c u i t b oa r d s . T h e l i st

i n c l u d e s t h e n am e a n d a d d re s s o f t h e n a n u f a c t u r e r

a n d th e cu r ren t nam e o f th e da ta sh e e t sup p l ie d by

t h a t m a n u f a c t u re r .

D e v i c e s L S I D e v ic e K a n u f a c t u r e r

8 0 1 8 6 , M i c r o p ro c e s so r In t e l C o rp o ra t i o n

L ite r ak u re D e pa r km en t
sV 3 - 3

3 0 6 5 B ow e r s A v en u e

S a n t a C l a r a , C a . 9 5 0 51

s C N 2 6 82 , D U A R T S ig n e t ic s C o rp o ra t io n

8l l :a st A rq ue s A v en ue
P .O . 3 o x 40 9

S un n y v a l e , C a . 9 4 0 8 6

uPD765A , Single/Double NBC Blectronics ;SA Inc.
D e n s ity F lop p y D i sk M ic ro com p u te r D iv i s ion
C o n t ro ll e r C omm un ica t ion s D e p t .

O ne N a t ic k E xe cu t iv e Pa r k

N a t ic k , M a s s . 0 17 6 0

W D l 0 l 0- Q 0 , 01 W e st e rn D ig i ta l C o rp :
W in c h e s t e r D i s k h a r ke t tn g C o m m un ic a t io n s

C o n t r o ll e r M a n a g e r
2 4 4 5 M c c a b e W a y

Irv i n e , C a . 92 7 1 4

D IM EN S IO N T e ch n ic a l M a n u a l C- l



LS I SPECIFICAT IONS (cont .)

D ev ic e s L S I D ev ic e K a n u fa c t u re r

K C 6 845 , CR T C on t r o ll e r M o t o ro l a S em i co n du c to r

(CRTC ) Products
3 5 0 1 E d B l u e s t e i n B lv d .

A u st in , T e xa s 7 87 21

82 5 4 , P ro g ram m a b l e In te l C o rp o ra t io n

In te rv a l T im e r

2732A , 32K (4K x 8) UV Inte l Corpo ration
E ra sa b l e P R O M

2764 , (8K x 8) UV Intel Corporation
E ra s a b l e PR O M

82 7 4 , M u l t i- p rot o co l In te l Co rpo ra t ion

Serial Controller (MPSC )

8255A/8255A-5, Intel Corporation
P ro g ramm a b l e P e rip h e ra l
In t e r f a ce

8259A/8259A-2/82594-8, Intel Corporation
P ro g r a m m a b l e In t e rr u p t

C o n t r o l l e r

K c 1 4 6 81 8 : R ea l - T im e M o t o r o l a S em i c o n d u c t o r

Clock plus RAM (RTC ) Products

C - 2 D IK E N S IO N T e ch n i c a l K a n u a l


