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In rr od uc tï o n

U CFROD UCT IO &

Th i s T ra in ing M anua l ls de signed to aïd techn lc ïan s in the repa ïr o f

C OM P V P R O p r o d u c t s . l t i s fn te n d e d fo r u s e b y tec hn ï c i an s h a v fn g

c o m p l e te d t h e C O M P U PR O TE C HN IC A L TRA IN IN G . I t v a s d e s fg n e d a s an

fn struc tfona l a id and for use as an easy reference ln the lab.

T he re are thr ee sec tfon s to th f s m a nua l . Th e z a te ria l cov e r s sys tem

packag es , indiv id ual boards , and 3 I0S and operatfng sy stex bas fcs.
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A l so ïnc lud ed fn the m an ua l ïs a floppy d fske tte con ta ïn fng diagno stlc

so ftw are u se fu l in the repa ir of C OM PU PR O produc ts , as v ell as a lfs t

o f r e c om m en d e d e qu ï p m en t fo r th e S Y S TE M CE N T E R l a b s. T e c hn ic a l

m an uals on th e o p era tfng sy s tem s are co n taïn ed in the so ftv are :ec tion .
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Sy s tem s Se c tion

SY ST FM S SE CT IGN

COM PU PRO SY ST EM S PA CK AGE S

Th is sec tion of the m anual cov ets the C OM PZPRO SX STEM S. Con ta in ed is

a 1 1 m a te rial necessa ry to se e up an y sy s tem  from s ta r t to fin ish . Th e

m ak e up of eacb sy stem ts d iscu ss ed . M a teri al is in cl ud ed on stand ard

sw itcb se ttings and Jum pers for each system . Also included fs a
troubl esboo ti ng cb a rt y cov ering coa m on probl em s and possib le r em ed ies

fo r th e sy s tem s a s a v b o le .

1 . D e sc rip tlon o f th e COM PP PR O SYSTEM S a s a g en eral produ c t. A

de tailed d escrip tion o f eacb ind iv ld ual sy s tem is g iven ,

inc lud ïng th e con ten ts , fea tur e s , po ssib l e appl lca tion s , and

advan tage s of e ach sy stem .

2. Standard svftch and Juoper settlngs for the systems. Eacb
boa rd is covered ind iv ïd ually . R equ ïr ed m od ifica tlons fo r

upgrading boards to run MP/M are lncluded.

3 . l troubleshco tïng chart for the sy stem s. This chart covers

board lev el troubl eshoo tin g.

T h ï s s e c ti o n w a s d e s ï g ne d fo r th e p u r po se o f g e t tï n g sy s te m s u p a n d

runn fng as quïc kzy and easlly as po s sïble. P roblem s v fth fnd lv ïdual

boa rd s ar e dïseu ssed in the nex t se ctlon o f the m anua l.



Sy s tem Se c tfo n

2 . STA ND ARD SV ITC: SE TT INGS A ND CA BL E COV VECT ION S

SY STEM  8- 16 A

SYSTEM 8- 16 B

SYSTEM 8- 16 C

SX STEM  8- 16 D

SYSTEM 8-16 E (68K )



Sy stem Sec tion
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Sys tex Se c eion

COMMO N SY STEH  PRO BT.KM S

SYM PT GM : PR OBAS LE CA Z SE : RLX EDY

: J'

W on et boo t at a11 : yo o r fnco rrec t vol tage t Ch eck v ol tage on

: : œo tb erboard

: 1

: No clock siênal ) Cbeck for clock sign al

: on bu s pin 24 :
1 :

1 3ad or ïn correc tly : Cb eck cab les and

: ho oked up cables : repl ace as need ed

: :

: 3ad DISK l/lA : Swap DISK 1/1A
: :

L lghts on botb : Cable s to dtive s t T urn over 50 pin cable

d rlves l1t : connec ted backva rds : on on e end and reconn ec t

: :

: :

Runs CPIY 80 wïll : Bad or mfssing *Go 86* : Cbeck or replace EPROM

not boot CP/M 86 : EPROM or 6116 R:M chip : or RàM cbïp

: :

: B ad d isk e tte : T ry ano th er d isk e tte

: 1

: Bad DISK 1/1A : Svap DISK 1/1A
) :

: R:M add ressed : Check sw i tch se tting s

: in co r rec tly :

: 1

: Bad RAM b oard a t 1 Sw ap RAM b oards

: ex tended ad d ress :
: :

: Bad S YSTEM SZP PQRT : Sw ap SYSTEM SUPPQRT

: 1

: 8085/88 CPP not : Check CPU board

: sw app tn g pro ce s so r s :
: :

: 1

R ead load s on c e : Bad m em ory Boar d : Ch eck m em o ry in

then locks up : : page one
: :

: Bad DISK :/1A t Svap DISK 1/1A

: )

: :

Head loads over : 3ad DISK 1/1A : Svap DISK 1/1A

an d ov er : )
: Bad cables ) Ch eck cables and

: : r e plac e a s need ed



S ys tem Se c tion

S YHx P T 0M : PR OB M  LZ CA Z S Z ; REM EDY

t 
;

Won et format disk : Bad DISK 1/1A : Swap DISK 1/lA

1 
:

; 3ad driv e : Swap d rive s

: 
:

: Bad csble : Ch ange cable

: 
;

: 
:

Notblng on tbe : Bad serial I/0 ; Check console boatd

screen bu t sound s : :
as if it es boo ting : Bad or lnco rrec tly : Cbeck cable s

: book ed up cable :

: 
:

: Term fn a l se t w rong : Ch eck terx lnal se tu p

: 
:

: DISK 1/1A see for wrong : Cbeek DISK I/IA

: serfal board : paddles

: 
:

1 
1

Garbage on screen : Bad serlal I/0 : Check console boatd

: 
:

:' 
:

: T erm ïn al no t set : Ch eck svi tch Eettin g s

: correc tly 1 on the te rm inal

k' 
1

: 3ad tera inal : Sw ap v ith a good one

: 
:

: 
:

Wonet boot MP/M : Interrupt lumpers on : Check Jumpers

; I/0 board not correct :

: 
:

) Bad CPP : Check :2 on CFP 8085/88

: 
:

: 

: Sw ap CPö

: 
1

1 
:

Some users wonet : Bad I/0 board : Svap I/0 board

work under MP/M : 2
: Interrupt jumpers wrong : Check lumpers

: on I/0 board :

: 
:



Sy s tem  Se c tio n

S 'Jxw PT 0M  . PR OB A B L E CA U SE : RE
-  M E D Y

: :

System lock up when : Bad I/0 3 board : Swap I/0 3 board
o n e user log s ou t : :

: *

: *

P an ïc ! Tra p .' à11 terx in al s n o t : Tu rn on a11 term ina ls

Un fnï tïallzed : tu rn ed on ) o r dlscon nect term ïn als

In terrup t m e s sag e : : n o t in u se

1 *

: Interrupt lumpers '. Check interrupt jumpers
: vrong on I/0 board )
1' :

: :

Sy stea 816 D : M od ifica tion not done : Pu ll ou t p in 4 on U 28

Wonet boot MP/M : on SYSTEM SDPPORT board :
and g ives m essage : : Cb eck for dip shun t

U n in l tial fzed : '
.  in J8

in terrup t : :

: *

: 1

Wb en a 11 else fa ïls : Bad m o the rbo ard : Turn enc losure u psfde

: : d ovn and pound on ï t

: *

: : Ch a ng e en c lo su r e



c 0 M e U e R 0

FL 0eeY D lsK AL IGIMEN T PR OCE ED URE F0 R QUM E 84 2 DR IVE S

7 /2 6 /8 4

I y r a o n i c r l o y

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

a l f g n a Q U M E 8 4 2 f l o p p y d i s k d r i v e . T h i s d o c u m e n t f s i n te n d e d
f o r t h e u s e o f C o m p u p r o S y s t e m C e n t e r s , D e a l e r s a n d O E M S . T h i s

i s n o t i n t e n d e d f o r u s e b y t h e e n d u s e r .

R E Q U IR EH E NT S

T o p e r f o r m t h i s p r o c e d u r e c o r r e c t l y , y o u w f l l n e e d t h e f o l l o w i n g

f t e m s .

1 ) à w o rk ing 8 1 6 le tte r se rie s m a c h in e run n ing CP /M 8 0 .

2 ) A second D ISK 1 o r 1à add re ssed a t à 0 h ex .

3 ) A DYM EK a lignm en t d iske tte .

4 ) Th e Com pupr o a lignm en t rou tïn e c al led ''AL IGN .COM '' and 1 ts
a s s o c f a t e d f i l e s .

5 ) A n O sc il lo scope w i th tr ig g e r in pu t an d tw o p rob e s .

6 ) A Qum eT rak 842 M a in tenan c e m anu a l is sugg es ted .

7 ) A d rïv e to a llg n w f th cab le an d pow e r s upp ly .

P R O C E D P R E

1 ) S e t th e s w i t c h e s o n th e D I SK 1 o r IA b o a r d s o th a t i t i s
a d d r e s s e d a t A 0 h e x a n d t h e B 0 0 T E P R O M l s i n h i b i t e d . I n s t a l l

t h i s i n t h e 8 1 6 s y s t e m a n d c o n n e c t t h e f l o p p y d r i v e t o b e a l i g n e d

t o i t w i t h a 5 0 p i n c a b l e .

2 ) Co nne c t the O sc ïllo sc o pe to th e d rlv e a s fo llow s :

à . C o n n e c t t b e c h a n n e l i n p u t t o t e s t p o i n t ''1 A ''.

B . C o n n e c t t h e e x t e r n a l t r ï g g e r i n p u t t o t e s t p o l n t ''3 ''

C . C o n n e c t t h e g r o u n d c l i p s o f b o t h p r o b e s t o g r o u n d .

3 ) Se t the Osc illo sc ope a s fo l low s :

à . Se t yo u r chann e l in pu t to 200 m7 ./d iv ., A C cou p led ,

w i th a swe ep ra te o f 20 m S ./d iv .
B . S e t y o u r t r l g g e r c o n t r o l s t o e x t e r n a l , D C c o u p l e d y

n o r m a l t r i g g e r i n g .



4 ) P o v e r u p th e s y s t e m a n d B 0 0 T C P /M 8 0 . E x e cu t e t h e p r o g r a m
''k L I G N .C O H ''. I n s e r t t h e a l i g n m e n t d i s k e t t e l n t o t h e d r i v e e o b e

a l i g n e d .

5 ) A f ter the rou tïn e sig n s on y typ e a KCR / an d i t shou l d an s w e r
b a c k ''0 K '' N o w ty p e ''SR O W '' (A l 1 c o m m a n d s m u s t b e i n c a p i t o l@

l e t te r s o n ly ll!) a n d s tr ik e <C R / . Th e p r o g ram w i l l r es po nd w i th
t h e m e n u o f c o m m a n d s . W h e n e x e c u t f n g a c o m m a n d , a l w a y s f o l l o w t t

w i t h a Z C R A .

S H O W - L I S T C O M M A N D O P T I O N S

I N I T - I N I T I A L I Z E D I S K I A L I G X I N G D R I V E S

S 0 0 - H O M E T 0 T R A C K 0

S 3 8 - M 0 7 E T 0 T R A C K 3 8

S 4 0 - M O 7 E T 0 T R A C K 4 0

S 7 6 - M 0 7 E T 0 T R A C K 7 6

T R - P E R F O R M  C O N T I N U O U S T R A C K R E A D

S 0 2 - S E E K B E T W E E N T R A C K S 0 & 2 C O N T I N U O U S L Y

(H IT ANY KE Y T 0 TERM INA TE )
D R I ,B ,C ,D - S E L E C T D R I V E F 0 R A L I G N M E N T

BYE - EX IT TE ST R OUT INE BA CK T 0 CP /M

T w o a d d i t i o n a l c o m m a n d s n o t l i s t e d a r e :

H 0 - SELE CT READ 0 (TH IS IS THE DEFAPLT )
H 1 - S E L E C T H E A D l

6 ) T y p e ''IN IT '' t o in ï ti a l i z e th e c o n t r o l l e r . T h e n t y p e :'S 0 0 ''
t o r e c a l i b r a t e t h e d r i v e t o t r a c k 0 . N e x t t y p e ''S 4 0 '' t o s e e k t o

t r a c k 4 0 . T y p e ''T R M t o l o a d t h e h e a d s o n t h e d r i v e .

R A D I A L A L I G N M E N T

7 ) A t t h i s po in t yo u s h o u l d se e th e ''c a t s ey e '' lo b e p a tte r n o n
t h e o s c i l l o s c o p e . S e e f i g u r e 4 3 ., p a g e 4 9 o f t h e Q B M E m a n u a l .
T h e l o b e s s h o u l d b e o f t h e s a m e a m p l i t u d e a s s h o w n . N o w s e l e c t

h e a d l b y s t r i k i n g a n y k e y t o u n l o a d t h e h e a d s , t y p e ''H 1 '' t o

s e l e c t h e a d 1 , a n d t y p e ''T R '' t o l o a d t h e h e a d s a g a ï n . Y o u c a n g o

b a c k t o h e a d 0 b y t y p l n g t h e s a m e p r o c e d u r e a b o v e b y s u b s t i t u t i n g

4e jy (; tv y qe yg ) u

I f t h e l o b e s a r e n o t w i t h i n 8 0 Z o f e a c h o t h e r , l o o s e n t h e

t w o s c r e w s o n t h e P C B s i d e o f t h e m a i n f r a m e w h i c h s e c u r e t h e

s t e p p e r m o t o r . R o t a t e t h e s t e p p e r m o t o r v e r y s l o w l y a n d

c a r e f u l l y u n t ï l t h e l o b e s a r e o f e q u a l a m p l i t u d e .

S e l e c t t h e o p p o s ï t e h e a d a n d v e r i f y t h a t t h e l o b e s a r e

a p p r o x i q a t e l y i d e n t i c a l a n d e q u a l o n b 0 t h h e a d s .

C a r e f u l l y t i g h t e n t h e s t e p p e r m o t o r s c r e w s a n d r e - v e r i f y t h e

a l ï g n m e n t .

READ /HR IT E HE A D A ZIM UTH C HE CK

8 ) T y p e ''S 7 6 '' to s e e k t o t r a c k 7 6. T y p e ''H O '' t o s e l e c t h e a d 0 ,
a n d t y p e ''T R '' t o l o a d t h e h e a d s .



S e t t h e v e r t i c a l d e f l e c t i o n t o 1 0 0 m 7 . a n d t h e t i m e b a s e t o

0.5 m s./d iv . Y ou sh ou ld no v see the a zum l th ch e ck pa t te rn sho v n
o n f lg u r e 2 l . an d p a g e 2 7 o f t h e Q UM E m a nu a l .

C o m p a r e t h e w a v e f o r m d l s p l a y e d t o t h e A z u m ï t h C h e c k

i l l i s t r a t i o n i n f i g u r e 2 1 . I f t h e d i s p l a y e d w a v e f o r m  i s n o t

v i th in + an d - 18 m inu te s , the he a d /ca rr iage a ss em bly n eed s to be

r e p l a c e d .

S e l e c t h e a d l a n d c h e c k t h e A z u m i t h f o r z h a t h e a d . I t a l s o

s h o u l d b e w i t h i n + o r - 1 8 m i n u L e s .

Th e re i s n o ad lu s tm e n t fo r A zum i th .

I N D E X S E N S O R A L I G N M E N T

9 ) W i th t h e e x a c t s e tu p a b o v e , y o u s h o u l d b e a b l e to s e e th e
ind ex m arker approx im a tely 1/2 d ïv ision in from the lef t edge o f
t h e s c r e e n . T h e A z u m i t h p a t t e r n s h o u l d b e s t a r t i n g a t 1

d ï v i s i o n f r o m t h e l e f t . S e l e c t h e a d 0 , s e t t h e t i m e b a s e t o 5 0

u S . p e r d i v i s i o n , a n d s e e t h e t n d e x m a r k e r a p p r o x i m a t e l y 4

d i v i s f o n s o r 2 0 0 u S . i n f r o m t h e l e f t . I f i t ï s n o t - 2 0 0 u S .

fr om the l e ft , you m u s t ad lu s t i t .

A d ju st the in d ex sen so r by loo sen ing tb e ph ï ll ip s h ead sc rew
b y t h e b a s e o f t b e d o o r s o l e n o i d . T b e r e i s a l a r g e w a s h e r u n d e r

t h l s s c r e w . C a r e f u l l y s l f d e t h ï s a s s e m b l y u n t i l t h e i n d e x m a r k e r

i s a t 2 0 0 u S . + o r - 5 0 u S . C a r e f u l l y t f g h t e n t h e s c r e w a n d

v e r i f y t h a t i t i s s t ï l l i n a l i g n m e n t .

T h i s c o m p l e t e s th e a l ig n m e n t p r o c e d u r e s f o r th e Q u m e T ra k 8 4 2
d r i v e .

A L IGN .DO C 7/30 /84 CPST OM ER A SSURA NCE



M A IN TE N A N C E

i.c A T EY E S '' LO B E PA TT E R N O N T R A C K 40 U S IN G Q U M E C E D IS K

1l ' ..- . :

U

I 1

I

EQ UA L A M PLITU D E (EXA CTLY O N TRA C K 40)

LEFT LO B E IS 8001 O F R IG H T LO B E R IG H T LO :E IS 80%  O F LEFT LO B E

LEFT LO B E IS A 9O UT 60%  O F R IG H T LO B E RIG H T LO B E IS A BO UT 60%  O F LEFT LO B E

008.A  054

Fig ure 43. R /W  H ead R adial A lig nm ent
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M A IN T EN A N C E

1 2 3 4

I
1

M A X IM U M  A LLO W A B LE A ZIM U T H E R R O R O F

+ 18 M l N U TES 8 U 8S T #4 IS 25%  LA R G E9 I N

A M P LST U D E T B A N B U R S T #3

1 2 3 4

TY P IC A L A Z IM U T H E IRR O P O F + 12 M IN U T E S

B U R S TS #3 A N D #4 A P E E Q U A L IN A M P L IT U D E

1 2 3 4

A N O PT IM U M  A LIG N M EN T O F Z ER O  M IN U TES
A ZIM U T H fR 9 O R BU R STS #1 A N D #4 A 9 E
EO U A L IN A M P LIT U O E A S A R E B U R S T S #2

A N D #3

1 2 3 4

TY PIC A L A Z IM U T H ER R O R O F - 12 M IN U T ES

BU R ST S #1 A N D #2 A R E EQ U A U (N A M P LiT U D E

1 2 3 4

M A X IM U M  A LLO W A B LE A C IM U T H E P R O R O F
-  18 M IN U T ES B U R ST #1 IS 25Q a LA 9 G E P IN
A M P LIT U D E T H A N B U R S T #2

US IN G A Q U M E C ERTIFIED 12 M IN UTE C E D IS K (Q U M E P N 50235
- 02 O R 50236-01) T H EA Z IM UT H S H A

LL B E A C C E PTA 9 LE IF A D R IV E S H O W S LE3 S TH A N T H E M A X IM U M
A LLO W A B LE 18 M IN U T E A Z IM UT H T H E M A X IM U M  A LLO W A B LE A Z IM U T H IS C O N S I

D ER ED TO  6 E A U A IN ED W H EN B U RST #1 IS 25%  LA RG ER TH A N BU RST 42 O R IF BU 8 ST
#4 IS 25D z LA R G E R T H A N 8 U 9 S7' #3 

a()3 A 0c9

Fig ure 21. A zim uth C heck
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Board Pz odu c ts Sec tion

3O A2 n PROD UCT S SECT IO N

TND IV IDDA L BOAZ DS

Thï: se ctlon of tne n anua l focu se s on the ind lvidual boa rds tha t m ake

up the sys tex packag es. F irst , a techn ical sux m ary o f the boa rds is

giv en and the basic opera tion of the board is explained . Nex t , docu-

m en da tfon for the diagno stic so ftw are used in ho use is d escribed and

e x pla in ed . Th e se te sts in c lu d e b0 th th o se u s ed ï n p rod ue tl o n an d

those used ïn the labs for repairs on the board s.

Th e fl na l pa r t o f th e m a te ri a l on e ac h boa r d is a tro ub l e sh o o tin g

c h a r t . T h l s cb a r t c ov e rs p ro b l em s l i k e ly to be e n z o un te r ed in th e

fïeld . Prob ab le cause s and posslb le rem ed ïes for these problex s are

al so d ïscu s s ed .
The purpo se of th is sec tlon ïs to g iv e techn lcian s the kno w led ge and

tools necessa ry to repa ir hardv are prob lem s w ith C OM PUPRO boa rd s.

CON TENTS

M EM OR Y BOAR9 S

pAM 16

Q AM 17

4AM 21

4AM 22

CPP BOARD S

CPD 8085/88
cPU 8086/87
CPV 68K

CPr 286

SYSTEM SDPPORT l

INTERFACER 3

INTKRFACER 4

DISK  1 A'D tà

DISK 2 and SELECTOR CHA NNEL

DISK 3

COMPPTER ENCLOSPRE 2

M-DRIVE/H

BOA RDS D IA CNOST IC TE ST GL O SSA RY
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COM PUPR O MFA OR Y BOAR DS

C O M PD PR O h a s se v e r a l m e m o ry b o a r d s , fo u r o f w h i c h a r e as e d ln th e

sy s te x p a c k a g e s. &1 1 fo u r o f th e se b o a rd s ar e st a ti c RA M w i th a t

le a s t 64K o f m em o ry o n the b oa r d . Th r e e o f th e s e boa rds a r e c a p ab l e

of b 0 t h 8 an d 16 b 1 t o p er a tioa s . R A M 16 y 2 1 aa d 2 2 v i ll re spo nd to

SXTRQA vith SIXTNW: indfcatïng that a 16 bï: transfer can be done.

pAM  16

Th e RA M 1 6 fe a tu r e s 64K by t es o r 32K w o r d s o f s ta ti c RA M , u s in g 2K

b y te by 8 b i t , 6 :1 6 CM O S c h i ps . T h i s RA M is a d d r e s s ab le on an y 64K

b y te b oun d a r y fn the 16 m e g ab y t e ad d r es s sp a c e a s sp e c l f ie d b y th e

IEEE 6 96 s tandard.

The RAM 16 dynam fcall y sw ftches be tw een byte-w fde and w ord-w fde m odes

per the state of the SXTRQ * signal on the S-100 b us. A PAL elex en t
se lec ts the pro pe r m em ory chi p o r ch lps . The m em ory a rray is d esigned

in su c h a w a y th a t w h en d o i n g 8 b i t o p e r a t i o n s , b y t e s tb a t a re od d

(i.e. ending with a 1) are stored in one chip while the even bytes are
s to r ed in a n o tb er . T b f s m a k e s f t p o s s f b le to d o 1 6 b f t o p e ra t fo n s

us ing the tk o chips at on e tim e. Thf s board w a s desfg ned to v o rk v i th

8086/88 type processors at speeds to 10 Mnz.

4AM  17

The RAM  17 features 64K bytes o f static RAM . usin g the 6116 CM OS chip.

Th g RA M fs dd d r e ssa ble a t an y 6JR b y te b o u nd a ry fn a 1 6 m eg ab y te

spac e. F our 16 k iloby te seg m en ts m ay be Ind ïv idual ly dlsab led th ro ug h

an on-bo a rd D IP sw i tch. The hïgh es t 8K block ïs fu r ther d fv fd ed fn to

four 2K b lock s w hi ch can be ïn d iv id ual ly d ïsab led . Th e RA M 17 is the

ea sïe st to trouble shoot sin ce eacb 2 k ïlob y te chunk o f m en ory d irec tly

co rrespo nd s eo on e RAM ch ip.

T h e w in d o w in g c a p a b f l i t i e s o f th e b oa r d a l l o w i t s u s e w i th m e m o ry -

m a p p ed d ev ic e s , o t w i th o p e r a t i ng s y s t em s th a t r e q u i re a po r tl o n o f

m em ory to be global .

4AM 21

T h e RA M 2 1 fe a tu r e s 12 8K by t e s o r 64K  v o rd s o f st a tic RA M , u s in g 1 6K

by 1 H 0 S c h f ps . T h e R A M 2 1 i s a d d r e s s a b le o n an y 12 8K bo u n d a ry in a

16 m egab yte address space. The board is dynam fcally sw itched betw een

8 and 16 b#t m odes by the SXTRQW sïgnal. A PAL is used to control the
sw i teh ing an d to se lec t the pro per m em ory chips .
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4 A M  22

Th e RA M 2 2 f e a tu r e s 2 5 6K by t e s o r 12 8K v o rd s o f s ta t i c R A M , u sï n g 8K

by 8 CM O S chips. The R kM 22 is add ressable on any 256K boundary in a

16 m ega byte add re ss spa ee. Tb e boa rd ls dyn am lcal ly sw l tched be tw een

8 and 16 bit m odes by the SXTRQA signal. Two PALS are used to conttol
the sw f tc hfng and to se lec t the prope r m em ory ch i p s.

PRODUCT ION TE ST S - QAM 3 OARn S

T h e r e l s on e te s t f o r a l 1 o f the RA M b o a r d s . T h f s t e s ts h a s se v e r a l

par ts , an d tests b0 th th e n em ory and the su ppo r t cï rcul try .

M EM TE ST I T he first par t of thi s test i s th e B IT SIVCK H IGH OR

LOW test. This test sends out OoH ex aad FFR ex to a11 x em ory

lo ca tï ons and th en read s f t back . If any th lng other than 00

o r FF com es ba ck , an e rror x essage is g fv en , s ta ting th e

na tur e of th e prob l em  and th e add ress o f th e er ro r.

Th e AD JA CEN T B IT SR OR TED te s t and th e 0 D D E VE N B IT te st a r e n ex t.

Th e se tests fill the m em ory w i th 55 and AAh ex to see ïf any

d a ta lln e s ar e sho r ted tog e th er. lg a in th e e r ro r m e s sag e

glv es th e loca tlon and th e na tu re o f tb e p rob lem .

Then th e B IT SR IFT LEF T and th e B IT SH IFT R IGH T te s ts send a

slng le b ft o f d a ta th rough on e da ta l ïn e. T* e b ï t is th en

shf fted to th e n ex t d a ta line an d sen t th rough the b oard on

t b a t l in e.

Th e A DDR E SS L IN E t es t is sim ïl a r to the B IT SH IF T te sts. E a ch

add ress l fne is tested ind iv ïdual ly by sendï ng a b i t through

on each add ress line th en sh ifting l t to th e nex t.

Flnally , the RNN D OM NU M BE R te s t is u sed to detec t pa ttern sen si-

tïv fty o f the board. A set of random num be rs 'i s stored fn

th e m em ory and dupl fca ted un tïl the board ïs fu ll. The da ta

i s cbe ck ed w b en it is r ead back ou t. Tb i s te st i s t epea ted

sev era l tim es. às w ith the o th er po r tion s o f th e te st th e

e rror m essages states the loca tlon and na tur e of the problem .

Tb e se te s ts w ork  e s sen tia l ly a s fo llo w s :

1. Tbe board is filled with a certain byte ( 00,FF,AA,55)

2. One byte gets a different pattern (FF,0O,55,AA)

3. Th e rest o f the boa rd ïs checke d to m ake su r e th e

or igïna l by te rem a in s

4 . Tb e n ex t by te is g iv en th e c om p l em en tary pa ttern an d the

p r o c e s s r e pe a t s
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0n e tr o u b l e s ho o ti n g t ec hn i q u e t h a t i s u s e fu l fo r a 1 1 the bo a rd s bu t

for th e RA M b oards in pa rti cu l ar . is the v i sual ia soe c tion . àl tnou g n

boa rds snzpp ed from COM PU PR O shou ld have no pro blem s llke ben t p in s or

m i ssing or d am a ged pa rts , 6tr an ge tb ing s b av e b een kn ow n to h a ppen in

th e f ï e l d . C us t o x e r s w ï1 l o f te n a t t e m p t to c ha n g e a c h l p o r a d d a

fe a ture to the boa rd tha t w a s no t des ign ed in to i t. T ake a v e ry close

loo k a t a1 1 the boa rd s b e fore run n ing the te sts.

COM M ON M EN ORY BOA RD PROBTI M S

SY M PT OM  : PR OBA BLE CA P SE : RE M E DY

1 :

Bo ard doe s no t ex ïst : Boa rd not se lec ted : Ch eck ou tpu t o f

: : ex tend ed add re ss

: : d ecod er

1 :

: Bad vol tages on b o a rd : Ch eck inputs and

) : o u tpu ts o f v ol tag e

: : r egu la to r s

: ;

: :

Fa ils w ho le block of : Bad address bu ffer : Ch eck ad dr ess bu ffe r

m em o ry : )
: :

: )

F a ïl s a t ev en IK : K o chi p sele c t : Ch eck chip selec t on

sectors (1000,2000) : : mem ory chip

1 :

F a ils a t addre ss Q0R : Prcb lem  in sup por t : Cb eck address b u ffe rs

: c i r cu i t ry :

: : Ch eck  da ta bu f fers

: ;

1 1

Fa fls d lfferen t ; Bad ground conn ection on : Cb eck g roun d to a11

loca tlon s : m em o ry chi p : c h ips

: :

: :

In term i tten t fa ilu r e : D ir ty edg e con ne c to r : C le an ed ge con ne c to r

J )

: Bad groun d co nnet tion : Ch eck g roun d on a 11

: on ch ip : ch ip s

: :
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SY ST EH  SLV PORT 1

Th e Sy stem  Sup po r t l is a n ul ti- fun c tion boa rd , con si stïng o f a real

tim e clock w ith ba ttery back-up , a 9.5 -232 ser f al chann e l , 15 levels o f

in te rrup t con trol , spac e f or AK  of RA M  o r E PR OM  w i th b a t tery b ack -u p

f o r 2K , p rov is ioa f o r a h igh sp e e d x a th p ro ce s so r , 3 ind e p en d en t

f n te rv al tfm er s , an d PW RFA IL gene ra tlo n.

The system support board takes up a block of 16 I/0 ports and is
add ressab le on any 16 po rt bounda ry . n ese po r ts ar e u sed to prog ram

th e va riou s dev ice s ; 2651 IJSAR T , clock , e tc. Th e standard po rt bloc k

beg in s a t 50 bex y and al 1 COM PPPR O so f tw a r e a ssu m e s th a t the boa rd f s

ad d r e s s ed th e r e .

PR ODUCT IO N TES T S

Th e re ar e sev eral te sts to che ck the va rïous pa r ts o f the boa rd. A 1 l

tests assum e a 64K system w itb either a CPP-Z or 8085/88 CPU , J 13 of
the sys tem support mus t be 1um pered according ly. There m u s t be a 4K

w ïndow fn z em ory f rom 8000 to 8f f f hex (A RAM I 7 or RAM 20 l.s usef ul
f or vindovs). The switches should be set as f ollow s: S1 paddles 4 and
5 on , tb e r e st ar e o f f : S 2 p add le s l , 2 , 3 ,4 o n , th e re st ar e o f f , 5 3

p a d d l e s 5 an d 7 o n , th e r e s t a r e o f f . T h e r e s h o u l d b e 6 1 16 R A M S in

po sitlons U 16 and : 17 , either a 95 11, 95 12 , or equïv alen t in : 13 , and

specïal headers fn J7 and J8 Jum pered as shovn below.

J 7 ........ J 8 ........
1 . . 16 1 . . 1 6

2 . . 15 2 . . 15

3 . . 14 3 . . 14

4 . . 13 4 . . 13

5 . . 12 5 . . 12

6 . . 1 1 6 . . 1 1

7 . . 10 7 . . 10

8 . . 9 8 . . 9

* @ @ @ @ * @ * * * * @ * @ * *

T h e f ir s t te s t is tb e s e r ia l po r t . I f eh e s y s t e m w i ll b o o t a n d

d ï s p l a y o n th e te rm fn a l , a n d f s a b l e t o d o a D IR c o a u a n d t he n f t i s

a ssu m ed to b e read fng and w r i tïng co rr ec tly .

T h e se c o nd t e s t i s C L O C K . T h i s r o u t i n e a l l o v s y o u t o s e t t h e t f m e

a n d d a te o f th e 5 8 3 2 c l o c k c h i p an d r e a d i t b a ck a g a in . Y o u x u s t u s e

2 4 h o u r f o rm a t a n d t w o d ïg i t s t o d e s ig n a te h o u r s , m in u t e s , d ay , e t c .

(thïc eest fs self-pronpeïng on data entry format). Once everythfng
i s se t an d th e b a t t e ry h o ok ed u p th e sy s tem c an b e tu r n ed o f f . T h e

tim e shou ld be correc t w hen CL OCK is run aga in and dis played. If th e

tïm e fs off few seconds it can be adjusted by turnlng C12.
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T h e ce s t fo r th e a a t n o ro c e s so r i s e i t h e r 9 5 1 1 o r 95 1 2 d e p e n d ï n g nr

t h e e h i p . 8 0 t h ee s t s i n i ti a l i ze tH e m a t h p r o c e s s o r y m  u l t i p ly t v o

n u m b e r s , a n d c h e c k th e r e s u l t v f t h a k n o w n an s v e r . I f ''0K '' a p p e a r s ,

ev er y th in g t s pr o b a b l y v o rk in g c o r r e c tl y . If ''PE R M A N E N T E RR O R ''

ap pea r s ft m e an s tha c ehe rou eïn e na s tr fed tx fce to ge t the co rrec c

respo se an d fa iled .

T h e tw o R OM s o c k e t s a r e te s te d w i th a s ta n d a r d n e m o ry te s t e a l l ed

M EM TEST. It can be se t to test an y block , bu t we have aiready se t the

s w i tch e s t o ou r st an d a r d lo c a ti o n o f 8 0 0 0 eo 8 f f f hex . T h e r ou tï n e

v ïl l go th rougb seve ral d ilferen t tes ts y ik th ere a re no erro r s li s ted

v h en ft star ts to r epea t then a11 tb e su ppo rt c ircu i try is good.

Th e la s t te s t i s fo r the in te rru p t co n tr o ll e r an d i s c a l l ed 82 5 9: .

W h en ï t fs run n ïng ''!!!!'' w il l a ppe ar ove r the te ra lnal sc r een. M ake

sure yo ur te rm in al is se t for v ra paround. Th e progr am is w a i ting for

a 1ow on tbe vectored interrupt lines. Ground a Jum per and touch the
other side to each o f the in terrup t lines 7I 0 to VI 7. The correspon-

d lng n u m b e r sh ou ld be d ls p l ay e d . If m o re th an on e p in i s tou c h e d a t

th e sam e tim e the low es t one w ill be dïspla yed , a s i t has the h ïghes t

pr ior ity. The 82 59A tes t al so te s ts the tïm er circu i try y how ev e r ï t

can b e tes ted separa tely w itb tb e T IM E R rou tine .

Th ï s e an b e v e ry h a n d y in t r ou b l e sh o o ti n g . I f y o u u s e t he F IR E

c om m a n d , on e o f th e tï m er s v i l 1 o u t p u t a 1 o w to th e V I l ï n e s i t -s

c on n e c ted to ; t h i s w f l l b e d e te r m fn e d b y J 7. A R E S E T w i l l o u t pu t a

b ïgb on the sam e lines. Tb e b e st w ay to see w h a t-s h ap pen ing is w ith

a JA D E B P S PR O B E .
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C (M M  0 F . S Y  S >.-  . S U P .N  R  T 1 *. ..O 8 I.KM wQ

SYM PT OM : PR OBA BL E CA ZSE : RE M E D Y

: *

No o u t pu t to : W r on g v ol tag e s 1 Ch e ck in pu ts an d

te rm ina l or no : : ou tp u ts o f vo l tag e

in pu t from term ïnal : : r egu l ato rs

) :

: Bad Serial I/0 : Check chips P3 and P4
: :

: : R e pla ce DSA RT

: :

: :

Garbag e on sc reen : W rong baud ra te : Ch eck P45 an d X 1

: : (COM PPPRO baud is

: : normally 9600)
: :

: Bad serial I/0 : Change PSART and
: : : 3 and U 4

: :

Clock inaccurate : Frequency off 1 Adlust C12
: :

Can-t set tim e/date : Bad voltage to U41 : Check for 57 at Dl
: at chlp sele ct an d V cc :

: :

: 0 1d CLOCK .CM D progr am : G e t an u pda te

: 1

M  Q o  # # # r  e  ev 
.  : P x e Ge 1 a C e Z wQ: www .. .m u

: :

: Bad cloek cb ip : Re place Z 41

: :

Sets w rong tfm e : W ro ng da ta to U 4 1 : Cb eck a 11 da ta bu ffers

1 :

: :

Won-t boot CP/M 86* : No output from P16 : Replace G0 86 EPR0*d
* :

: : R un M EM TE S T to ch eck

: : a dd r essing

: 1

: : Ch e ck chi p en ab le on

: : E PR OM

: :
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SYM PT OM  : PR OB A BLE CA P SE : QEM E D Y

; *

von-t boot : see 'uon- t boot cp/M 86.- .
M. P /M* 8-16 '. above :

1 :

.

-  In terrup t s bad : Ch e ck f o r J8

2 :

: : Ch eck U 14 , P ls ytim er s

: :

: : Ch e ck 2 M H z clock

: : on 8253

: 1

: *

Math processor fails 1 Bad 9511/9512 : Replace math chip
: :

: Bad clock : Ch eck J 5 frequ ency

: :

: Cb ip n o t in i tâ'al fzed : Che ck ch fp se lec t

) :
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INT FRFA CER  3

T h e IN T E R F A CE R 3 b o a r d f e a tu r e s 8 f u l ly p r o g r am  m a b l e a s yn c h r o n o u s

se r ï al c h an n e l s. T w o o f th e s e po r t s a r e c a p a b l e o f h lg h s p e e d

synchronou s tran sm ïssion. Five R 5-232 h andshakfng lines are av aïlable

on each chan n el as w ell a s tw o dis tïnc t in ter ru p ts.

Tbe INTERFACER 3 vas designed for operation in interrupt drfven/multi-
u se r sy s t em s . A to t a l o f s fx te en in t er ru p ts a r e b r o u g h t o u t fo r

lumpertng by the user to the efght vectored interrupt llaes on the S-

l 0 0 b u s .

A  fiu e b f t reg ï s te r fs u sed as a u se r se l ec t reg ï s ter to ac tiv a te the

required serial cbannel. This feature m in im izes tbe num ber of I/0
ports necessary for runnïng a multi-user system . Up to 32 users (four

boards) can use tbe sam e 8 port addresses.

PR ODDCT ION TES TS F0R  TVE INT ERFA CER 3

T h e r e a re tw o te sts fo r the IN T E R F A C E R 3 b o a r d s . Th e te s t u s ed fn

produc tlon fs ca lled TI3. The test used for repa lr s ls called I3TEST.

TEST - TI3 :

T h f s te s t r e qu i r e s c o n s t r u c tï o n o f t e s t h a r d w a r e . A  em a s t e re

IN T E R F A C E R 3 is u se d a lo n g v i th a n IN T E R F A C E R 2 . A l so n e e d ed fs a

w i r e w r a pped boa rd d e sign ed for c om  m un ic a tlo n be tw e en the IN TE RF ACER 2

an d th e bo ard und e r te s t.

1 h e fi r s t po r t i on o f T I3 t e s t s tb e s e r ia l p o r t s o n th e IN T E R F A C E R 3 .

Specïal cables are used to m ake it po ssïble for the m aster board and

t h e b oa r d u n d e r t e s t t o Ata lk e t o e a c b o th e t u s i n g tb e R 5 - 2 3 2

h a n d sh a k fn g l in e s . T h e h a n d sh a k ïn g l in e s a r e te s t ed to s ee i f th e y

ar e send ing o r receiv ing sig nals as exp ec ted . Then the da ta l in es a re

te sted . W ha t ac tu ally h app en s is th a t , w h fle on e b oard is send ing tb e

da ta the other board ls receiv ing the data. This tests the ab ility to

send and rece iv e d a ta. Each po r t is tes ted se para te ly in th is m ann er .

Th e second po rtlon o f T I3 tes ts the tn terrup t circui try on the board.

Cables run from tbe ïn terru pt lux per sockets on the INTERFACER 3 to
s o c k e t s o n th e w i r e w r a p p ed b o a r d , w h f c h c o n n e c t th e b o a r d to an

IN T E R F A C ER 2 p a r a l l e l po r t . A g a ï n th e m a s t e r b o a rd a nd t h e b o a r d

un d e r te s t talk to ea ch o th er . Th i s tim e the IN TE R FA CER 2 che ck s the

in terrup t reg lsters on the bo ard und e r tes t to see if i t is respond ïng

to da ta sen t to it by gen e ra ting a r ec eiv e in te rru p t. It al so check s

to see if i t g en e ra te s a tran sm i t ln terru p t w h en ï t send s da ta ou t.
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TE ST - I3TE ST :

Th fs te st is less com p lex than T I3. Ea ch se rla l po r t is che cked fo r

a c h a ra e te r , o n e a f t er a n o t h e r . 2n e po r t i s se l e c ted a t a t fm e b y a

ha rdw are Jïg. Thïs Jïg has eign t inputs and one o'atput. Tbe elght
inputs are conn ec ted to the elght serfal chann els on the INTE RFACER 3.

(If a 1fg is no t available, the user can eithe r hook up m ul tfple
cerm ïnals or zove the serïal cable from one channei to the next.) 0ne
c h a n n e l i s se l e c ted a t a ti m e an d h o ok ed u p t o th e t e t m i n a l . Th t s

m a k e s i t p o s s i b l e to s e l ec t a n y u s e r , ty p e a ch a r a c t e r an d se e i t

echoed on the screen . It also al low s fo r ex am in a tion of th e hand shak-

ing lïnes by means of LEDS on the Jig or on an R5-232 breakout box.

In terrupts are cbeck ed m anually w i th an oscill oscope. The seope probe

is p la c e d a t th e po fn t w b e re ea ch in te r ru p t l s b ro ug h t ou t fo r

Jum pering to the vectored interrupt lines on the S-10O bus. When a
charac ter i s gen era ted on a por t by th e k eyb o ard , an in terru p t can b e

seen at the fnterrupt Junper socket.

TI3 can be stopped and stepped th rougb one byte a t a tlm e. I t ïs then

p o s s fb l e to c he ck a po r t a t a ny s tag e o f t he cy c l e to se e f f f t f s

beïng selec ted properly and if ï t is actual ly ge ttfng the da ta sen t to

ï t .
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COM M ON  IXNTE R FA CZR  3 PROBLZ M S

SYM  PT OM  ) PR OBA BLE CA PSE : R N D Y

: :

W on -t run at a11 : 0n boa rd sup p ly : Ch e ck v ol tag e s a t the

: vol tages no t : inpu ts and ou epu ts o f

: co rrec t : the vo l tage regu l a to rs

1 :

: :

Runs CP/MW, wïll : Interrupt J'umpers ) Check Junpers and
not run MP/M A : not correct. : replace if needed.

1 :

: :

; In te rrup t: n o t be l'ng : Use T I3 to che ck fo r

: gen e ra ted properly : in ter ru p ts a t the

: : Jum ê e r s

: :

G a r b a g e o n t h e : B a d b a u d c l o ck : Cb e c k c l o ck g en e r a to r

sc reen : : o u tpu t

: :

: : ch eck c lo ck inpu ts to

: : th e D SAR T-S

: 1

1 :

0ne channel : Channel no t : P se T I3 to check ïf

do e s n o t w o rk : se l ec ted : c ha nn e l is be in g

: : se le c ted

: :

) Bad USA RT : U se T I3 to ch eck

: : h and sh aking lïn e s,

: : an d to se e x'f co rre c t

: : d a ta is echoed on to

: : th e s c r e e n .

) :

: Bad R5 -232 drïver : Ch eck handshak lng

: o r rec eiv e r : l in e s w f th T I3.

1 :

: :

Pr in ter w il l : Bad R 5-232 driv e r : Ch e ck han d sh aking

no t v o rk w i th : or rece ïv er : line s w i th T I 3.

INTERFACER 3 : :
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TN TEXT A C ER 4

T h e IX TE R FA CER 4 b oa rd fea tu r es 3 fu l l y p r og raa m a b l e a syn ch ro nou s

s e r fa l c h a nn e l s , tw o o f v h ï ch a r e ca p a bl e o f hï gh sp e ed s yn ch ro n ou s
rr an sm fssfon an d on e ca pab le of aurr en t loo p ooe ra tlon . Each zh ann el

has ffve R5 -232 Nand shak fng lfnes , tw o dls tlnc t tran sm ft and receiv e

l n te r ru p ts a n d b ï- d î r e c t io n a l c l o ck d r iv e r s . A l s o f e a tu r ed o n th e

bo a rd l s a p ;n c om p a tïb le CE N TR O N IC S pa ra l l el in te rf ae e po r t Y ï th

hand shaklng lfnes y and a un fv ersa l pa rall el po rt w f th 16 da ta , and 3

hand shak fng l ln e s .

The INTERFACER 4 vas desfgned for operation in interrupt drlven/multl-
u ser system s as v ell as slngle user system s. A user sel ect r egister

i s u s ed to a c tï v a te the r e q u f r e d po r t. Th f s f ea tu r e a ï n l m : ze s th e

num ber of I/0 ports necessary for uslng several INTERFACER 3 or 4

bo a rds .

PR ODUCT IO N TEST S r0R T7E TNT ERPA CE R #

There ïs on e test for the INTERFACER 4 in produ ctïon. Thïs l s the I4A

test. Th ïs test fs b roken dov n in to aeve ral differen t tes ts for the

pu r po se o f re p a frs. Th e se a re , I 4 TE S T , C TE S T , IA P T S T , D IP T S T a n d

IAINT .

I4A : This teet requires construc tïon if te st hardw a re. A a as ter

INTERFACER 4 is used along w ith an INTERFACER 2. A w ïre

w tapped board fn terface: an IN TERFACER 2 to th e boa rd unde r

test. A prlu ter k i th a CENTRON IC S fn ter faee fs al so used.

The ffr st po rtfon of I4A tes ts the seria l por ts on the

INTERFACER 4. Specfal cxbleg mre used to m ake ft po saible

for the m aster board and the board und er te st to talk to

each other usfng the R5-232 lïnes v ï th handshaking. The

handshakin g lin es are tested to see ff they are send fn g o r

receïv fng sign als as expe c ted. Th en th e da ta llne s ar e

tested . W ha t ac tually h appen s fs tha t w hf le on e boa rd ks

sending tb e data the other board is recefvi ng the da ta.

E ach serïal po rt ls te sted fn th fs m ann e r.

N ex t tbe CEX TRON ICS por t is te sted. Th is pa r t of tbe te st s im ply

send s da ta to the ptfn te r u s fng the han d shak ing lfnes. Th ls

te st s the data lin e s and the hand sha kfng lfn es as w ell as

tb e sta tus bu ffer on tbe b oard.

Th e un iv er sa l patallel por t is th en te s ted . The po rt is

conne cted to a parallel por t on the INTE R FACER 2 throug h the

w fre w ra pped bo ard. A 11 com b tna tïon s of da ta are tran sm ï t-

ted by tbe board und er test and recefv ed by the INTE RFàCER

2 . T h e n , a s in th e s e r ia l p a r t o f th e t e s t , th e d a ta i s

sen t to the board un der test. Th f s te sts t he a b fl f ty of the

pot t to sen d and rece iv e da ta correc tly .
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Tb e n ex t pa r t o f the te s t check s to se e if the 3IP sw i tch S t

w o rks ro rr ec tly - Th l s tes t exp e tzt s to se e a log ïc a l ! com e

through w hen the sw itch is o ff and a log ica l 0 v h ea the

sw i tch is on . Fi rs t the prog ram  look s fo r a11 ls on e S 1 3- 10

then looks for a11 0s on S1 3- 10. If anyth ing el se is

presen t an error m essage w ill be dïsplayed and the test w ill

be term ïna ted.

F inal ly , the in ter ru p t cfrcu ï try is tes ted. Ca b les run from  the

lnterrupt Jum per sockets on the INTERFACER 4 to sockets on
the w ir e w r apped boa rd , w hi cb conn ec t the b oard to an

INTERFA CER 2 parallel port. The m a ster board and the board

und er test talk to each otber. The INTER FACER 2 checks the

in terrup t registers on tb e board und er te st to see if it is

respondïng to da ta sen t to ï t by g enera tïng a receïv e

ïn terru p t. It also ch eek s to see if it gen era tes a tran sm i t

in te rru p t w h en i t send s d a ta ou t .

RE PA IR TESTS

Th e re are sev eral d if feren t tes ts used in the repai r o f the INTER FA CER

4. They are de sfgn ed to test each po rtion of the board ïndepend en tly.

Th ey al so al low  for m ore con tro l on the par t of the techn ïcïan .

IATEST te sts the serial ports on the board. On e ch an ne l is

selec ted at a tfm e and hooked up to the term in al. Thl s

m ak es it possible to select an y u ser , type a character and

see ï t ech oed on th e screen . It also allow s fo r ex am in a tio n

of the handshak fng lïnes b y m ean s of LED S. Three inpu ts to

a hardware jig are connected to tbe three serial channels on
the INTERFACER 4. Each por t fs checked cha rac ter by

charac ter . M ov fn g the term fn a l cab l e fs acce ptab le ff the

1ïg is not available.

In terrup ts are al so tested w i th IATE ST . In terrup ts are

checked m anual ly w ith an o sc fllo sc ope. The sc ope probe l s

plac ed a t th e po in t w he re eacb ia ter ru p t is broug h t ou t fo r

Jumpering to the vectored interrupt lines on tbe S-100 bus.
W h en a cha rac ter is genera ted on a por t by the k eyboa rd , an

ïnterrupt can be seen at the fnterrupt Jumper socket.

CTE ST te s ts the CENTR ON ICS po rt on the IN TE R FA CE R 4. Da ta i s

sin ply ser t to a pr in ter th rough the CE NTR ON IC S po rt , m ak ing

u se o f th e h an d sh ak in g lin es. Th e r e su l ts ar e cb e ck ed by

exam lnlng the m essage prin ted by the prïn ter. A <SPACE / w ïll

en d th e te s t .

IAPTST te sts the pa rallel po r t on the INTER FA CE R 4. Th is te st

w ork s like th e test for the serïal ports. A11 com bïna tion s

o f da ta a re sen t to the pa rall el po r t on the IN TER FA CER 4

from the INTERFA CER 2 th rough the w lre w rapped boa rd. Th e

d a ta is tb en sen t from the IX TER FACE R 4 to th e INTE R FACER 2.
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DIPT ST tes t the dip sw i tch on tb e INTE RFACE R 4. X h a rdw ar e box

con ta inïn g a se t of sw i tehe s ts conn ec ted ro rh@ pa ral lpl

po rt connec tor. LE D S are used to ind ica te the l og ïc lev el

o f ea ch padd le of tb e d ip sw i tch S1 on tb e IN TE RFACER 4.

W hen on e of the paddle s is sw f tched th e log ïc l eve l w ill

chang e and shou ld be fnd lca ted by the LE D S.

c0M M 0N  TNT ER FA CZR  *' PR OBL RM S

SXM PT OM  : PR OBABLE CA PSE : RFMEDY

; :

W o n*t r un a t a 1 1 : 0n b o a r d v o l ta g e s n o t : C h e ck v o l t ag e s a t th e

: co rr ec t : inp u t s and ou tpu ts o f

: : v o l tag e regu l a to r s

: :

) :

Runs CP/M , will : Interrupt lumpers not : Cbeck lumpets and
not run MP/M : correct J replace as needed

1 :

: In t e r r u p t sn o t b e in g : V s e I 41 E S 1 t o t r a c e

: g ene ra ted prope rly : in terrup ts a t J'um pe rs

: :

: :

Garb ag e on sc reen : Bad baud clock : Ch eck c lock g ene ra tor

: : o u tp u t

: :

: : chm ck cl ock ïnp u ts to

: : the PSA RT -S

1 :

: :

0n e se r ia l chann el : Ch anne l no t sel ec ted : Pse I4TE ST to check ï f

doe s no t k ork : : chann el i s b e lng se lected

: :

: Bad PSA R T : D se IATE ST to ch eck han d-

: or : shak ing lin e s , and to see

: Bad R5 -232 driver : if correct data is echo ed

: o r receïv er ) on to th e screen

: :

: :

P rïnter v i11 no t : Bad R 5-23 2 lln e drïv er : Ch eck da ta and

wo rk  on ser ial : or re ceiv e r : hand shak ing l in e s

chan n el : : w i th IAT E ST

: :
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SYM PT OM : PR OB A BL E CA P SE : RFME DY

: :

CE NTR ON IC S po rt : No strobe s ïgn a l : Ch ec k str obe ou tpu t a t

no t pr in tin g : : 79 p1n l t u s in g CTE SI

: :

: Bad da ta buffer : Ch eck ou tputs and enable

: : of da ta bu ff er J 11 u sing

: : C T E ST

: :

: In c o rrec t s ta tu s : Ch e ck ou tp u t s o f s ta tu s

: : buffer U12 (should be

: : C5 Hex when SRD* is 1ow)
: 1

: :

CENTR ON IC S po r t : Inco rr ec t sta tus : Ch eck ou tpu ts o f sta tu s

pr in ting g arb age : : bu ff er E 12 u sing CTE ST

) :

: Bad da ta bu ffer : Cb eck ou tpu t s and en abl e

: : o f da ta bu f fe r P 11 u slng

: : CT E S T

: :

: :

P rin ter on : Bad da ta bu ffer : Ch eck ou tp u ts of da ta

U N IVE R SA L p a ral le l : : bu f fer s D 6 an d P 7 u sing

port prfnts g arbage : : IAPT ST

: :
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9 ISK  1

Th e D I SK  1 c o n t r o l l e r bo a rd l s u s u a l ly r e s p o n si b l e fo r b o o t i n g th e

sy steo  an d b andling tbe tran sfer of a11 data be tw een the floppy disk

sub sys tem a nd the m ain n em orz in th e en cl osur e. ln ord er to pe rform

ehfs cask the CPU issues the cecessarr nam m an ds -o ch e D ISK  1 con tr c l-

1e r zh f p , t h e 3n- 72. 3o m e sze r sï o n s = a z h av e th e equ fv a l e n t 7 65 c h f p .

C o m m a n d s m a y b e fr om on e to n fn e b y t e s in l en g t h . T h e r e a r e 1 5

sepe ra te com m and s for tb e con troll er ch ip. T he se aom  m an ds ar e l isted

on page 32 of tbe D ISK  1 m an u al .

A c om  m a n d f s f s su ed by th e C F P o n e b y te a t a t1 m e . A f te r th e 8 2 72

receïve s a com m and b yte , the CPU m u st poll the statu s r egfster of th e

8 2 7 2 t o s e e i f th e 8 2 7 2 i s r ea d y t o r e c e lv e th e n ex t c o m m a n d b y t e .

A f te r th e c o m p l e te c om m an d h a s b e e n r e c e iv ed th e 8 2 7 2 m ay r e q u e s t a

DM A  e yc l e. lf tbe sy stem  is fun c tion ing prope rly , and n o o ther bo ar d

i s r e q u e s t in g th e b u s , th e CP D w f ll g r an t c o n t ro l o f th e b u s to t h e

DISK  1. A t thi s poïnt the DISK  1 w ill gen era te all eo n trol and sta tu s

strobe s for the sy stem . It w ïll al so have acce ss to the sy stem  m em o ry

a n d w i l l e i th e r r e a d fr om  o r w r i te to th e fl o p p y d ï sk d r ïv e s . T b e

D ISK  1 tran sfers on e by te of da ta per DM A teque st ra th er th an m u l tiple

by te hog o r burs t m ode.

PRODUCT ION  TE STS

DSKTST : Thï s is a com bfna tïon of ïn dïv ïdual tests tha t check th e DISK

1es a: ility to seek , read , w rite , and selec t dr iv e s. DSKT ST tr eats

a11 diskettes a s single- sided . An y screen fng operation should also

u se a p rogr am  tha t k now s abou t d o ub le- sfd ed d l sk ettes , such a s FORM A T .

Th e fo llow ing is the m enu o f com m and s av sil ab le k f th DSKT ST :

D SKT ST

0 - CON FIDEXCE TE ST

1 - SE E K  TE ST

2 - READ/DISPLAY TRACKNSECTOR
3 - REA D TE ST

4 - W R ITE VE R IF Y REA D TE ST

5 - RANDOM SEEK, READ/WRITE

* - D ISPLA Y ALL CONTRO LLED STA IU S BYTE S

D - SELE CT DR IVE

E - D ISPLA Y A ND CLEA R ERR OR COPN T

F - FOR M A T A  D ISKETTE

H - H E LP M E

R - RE START TE ST

S - SET MQDE OF DISK (SINGLE ,DOPBLE)

X - EXIT BACK T0 CP/MW

SPECIFY DRIVE (A :-D :)
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0 - TH E CONF IDENCE TEST : Th ls tes t is a c om b in a tïon of tests

: ,3 ,4 , a n d an d 5.

1 - SEEK  TE SI : Thi s te st h as the dr iv e seek  be tw e en  tr ack s.

T h er e ar e a v a r i e ty o f p a t t e rn s , e ag . t rk 0 , trk 1 , trk 0 ,

:r k 2 , trk 0 y tr k 3 , e t c .

2 - REA D /D ISPL AY JR A CK  SE CTOR : Chï a Dest dum p s ou t da ta from  cne

dfske tte. It g iv es the ope ra tor the cho fce of w hïch tr ack

and se cto r he w ishe s to v iew . Thi s is useful for dum pin g a

specific sectores da ta from  the diske tte.

3 - R ZA D TE ST : Th ïs test read s data from the dïske tte star ting a t

track 0 and sequen tïally read s each sector and track . Each

se cto r is check ed fo r erro r s.

4 - W R ITE VER IF Y , RFAD TEST : Th i s te st w ri tes sec tor s of F 0 h ex

eu t to th e d isk et te and r ead s th em  back again. F 0 l s thougb t

to be the m o st dlffïcu l t by te to successfu lly w rite and re ad .

5 - RANDOM SEEK READ/WRITE: This test seleets a random track,
goes ou t and read s its head ers , and con f irm s tha t it i s on

tb e prope r tr ack . It w r l te s d a ta to a se c to r and conf iro s

tha t th e da ta ïs correct. Th en it s tep s to a n ew track an d

rep ea t s the p roc e ss.

* - D ISPLAY ALt CONTROLLER STA TUS BYTE S : If this key ïs pressed

and any of the DSKTST sele ctfon s are run , the fïrs t by te w fll

b e displayed each tim e a com m an d is g iv en to tbe 82 72.

D - SELE CT DR IV E : thï s g ïv es th e o pera tor a cho ice of dr iv es A  - D.

E - D IS PLAY AàQ  CLEA R ERR OR COUNT : The re ar e fou r m em ory l oca tion s

tha t h old the erro r coun t for ,

REA D ER R OR S :

W R ITE ER R OR S :

SE EK  ER R OR S :

SOFT ER ROR S :

Th i s com m and read s the se m em ory l oca tion s and th en cl ear s them . W h en

a b ard erro r occ urs , DSKT ST d isplay s w h a t com m an d w as g ïv en and th e

r esul ting sta tus by tes. Tbi s i s a re ad erro r :

ERR OR , Fun c=46 S ta tu s by te s=4o 0 1 00 08 00 01 0 3

Re ad 2d com m an d S ta tus oylyz ,t rk ,h ead ,sec to r ,d en si ty

An ex plana tion of tb e 8272*s com m and s and sta tu s by tes b egïn s on p age

34 o f the DISK 1 m anu al.

F - F OR M A T A  D ISKETTE : Th fs com m an d ca lls up th e fo rm a t rou tin e .

It fo rm a ts only on e s id e o f the d iske tte .
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R - REL P M E J Thf s or any o ther und ef ân ed le tter call s up the

D SKT S T m en u .

R - RE STA R T TE ST : Thï s coo m and also ca lls the DSKT ST m enu .

S - SE T M O DE 0F D ISK : rhf s com z and allow s the u ser the ab fl i ey to

iafo rm the prog ram a t 'iha t den sl tz Ghe di ske tte is fo rm a tt ed .

X - EXIT 3ACK T0 CPIM : Thfs com mand returns the user back to tbe

oper atin g srs tem .

In hou se tes ting of tHe DISK  1 con sïsts o f boo tïn g up the sys tem ,

adlusting the data separator (phase lock loop), formatting sfngle and
double sfded dlskettes at both sfngle (128 bytes per sector) and double
(1024 bps) density. Then the TMA arbitration circuit is tested vhlle

D SKTE ST op tïon 0 i s runn fng .

BOOT IN G THE SY STEM : The EPR OM  on board th e D ISK  1 con ta in s the neces-
sa ry code to boo t the sy s tem . 8080 cod e is prov fd ed fo r 8085 and Z -80

processors. 8086 cod e is provid ed for the 8088 , 8086 . and the 286

CPUS. 68000 code is prov fded for the 68000 processor.

Th fs EPR OM con tafn s the in struc tion s the 82 72 needs to begin load ïng

the CP/M operatïng system off the diskette ïnto the systea m emory.
Requirem ents for booting are a CPP , enough static RAM for your CP/M

(usually 64K), a DISK 1, at least one floppy disk drïve and a COMPUPRO

CP/M dïskette matchïng the processor.

ADJ UST IN G TE E DA TA  SEPAAATOR : Place a sc ope probe on the rfgh t s fde o f

R9s adlust your scope to approximately .5 volts/dïvislon and 1 ms per
d iv i sion . Run DSKT ST an d se lee t tb e a p propt fa te dr fve and sele c t te s t

optfon #3 (read datal.The 8272 wï11 begïn to read data off the drfve.
Th e sign al ou the scope w ïll ap pear as a w id e b and , w i th a n arrow er

band fn the cen ter. The n arrow  b and w ill arch up or dow n as the

trlmpot R35 ïs adlusted wfth a screw driver. The desired result ls
fo r tb e n arrow  b and to hav e n o a rcb a t all and to be cen te red ïn the

broad band . W ïth the sfgn al fn thïs po sï tïo n , the pha se lock loo p is

properly adjusted.

FORM A TT ING A DISK ETTE : Place a doub le sid ed d ïske t te ïn d rïv e B : and

call up th e FORM A T rou tin e. Form at the d isk tk ice y once at 128 by te s

per sector (single density) and once at 1024 byte per sector (double

density).

0n the sc reen an 4 * v ill appe ar as eac h track is fo rm a tted . Then the

fo rm a t w ill be v erified. If a N * appeats for each sector , a1l is
w e ll. If an *Se appe ar s for any track a so ft erto r ha s b een de tec ted .

These errors ind lca te tha t the phase lock loop had som e tro ub le in

read ing the da ta du ring verifica tion . If an Q e ap pe ars a ha rd etror

ha s been de tec ted. rhe se error s ind ïca te tha t the D ISK 1 cou ld no e

read the data an d the d ata w a s no t receiv ed by the sys tem . Th e

sev er ity o f the prob lem is sho w n by the num b er o f errors presen t w h en

the ve r ffica tïon is com ple te .
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R ST IN G  TE E T .M .A. AQ R ITRA T IO N  CIR CU IT :

D M A T ST : T h i s te st l s de sign ed to te s t th e DM A  a sse r tion o f th e D ISK

1. Th e test s im ply u tlli zes the M P X to asser t ï ts prïo rl ty ,

w h ic h is low e r than the DISK  1, an d m ake sur e the D ISK 1 s til l

Ja ïn s con cro l 3f the bu s .

T o run thi s te st tw o ad d i tion s m u s t be m ad e to the stan d a rd

sy stem : a M PX -I boa rd and a 64K RA M  bo ard. Th e Ram  boa rd is

n e cessa rr b ec ause the m od e in w h ich the M PX -I a sser ts its

priori ty is by ac ce ss ing sy stem m em o ry , a t ex ten d ed p age 1. If

DM A TST i s run an d the re fs no M P X , the m e ssag e w il l sta te

Q oad ing M PX- an d tbe sy stem w ill era sh . Tb i s is b ecau se th e

test rece iv ed no ïn fo rm a tion bac k f or=  the M P X- I. If the re is

an M ?X 1 , bu t no RA M , tbe m e ssage w il l sta te tha t the M PX -I w a s

load ed w i tb a prog ram , b ut w h en it w en t to sear ch f o r sy stem

m em ory , it found non e .

T o term in a te tbe M PX , the program  DM AEND i s inv ok ed . Th i s w ill

tell the M PX to stop se a rch ing , and al so pr in t ou t w he th er th er e

hav e b een any m em ory error s w h il e ï t w a s runn ing .

Par am e ters : S tandard C OM PU PR O serial con f lgura tion s

M PX DM A p rio ri ty i s 0E H

RAM  ïs f rom 10000H to IFFFFH

M F X a tte n tio n po r t i s 0FH

Sw f tch Se tt in g s :

M PX S 1 S 2 RAM  1 7 S 1 S 2

of f on off on of f on o f f on

1 x x 1 x 1 x 1

x 2 x 2 2 x 2 x

x 3 x 3 3 x 3 x

x 4 x 4 4 x 4 x

x 5 5 x 5 x 5 x

6 x 6 x 6 x 6 x

7 x 7 x 7 x 7 x

x 8 x 8 8 x 8 x

9 x x 9

10 x 10 x

SINGLE STEPPING TECENIQW : A usef ul technique f or troubleshooting tbe
D ISK 1 l.s sing le stepp ing th rougb the E PR OM b oo t prog ram . A ll stin g

of tbe PROM is available on the master CP/M 2.2 d 'Iskette fn the f i1e
n am ed GB ROM .A SM .

Th i s m e thod of troub lesboo ting is pa r ticul arly h elp f ul w h en the sy s tem

w ïll n o t b oo t up. The addre ss and da ta lïn es can be ex am ln ed ea sily
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as w e ll a s co n trol sïgn als. The DA TA  IN T sïgn al ca n be exam fn ed to

see If lt is be ln g rec eiv ed oy the CPU . DATA  1NT i s fed throug h 79

Jgo r t C 2 A lo b e c o m e d a ta b l c *. 1 2 vs sen t to th e C P U on t h e da ta

ou s. ft In d icat es tha t the 82 72 com p l eted the prev iou s in struc ti on .

Tb er e are tw o lo cation s in th e boo t PR OM  w b ere da ta b i t 7 is po lled by

the CPP. Th e fi rst ta RCAL Z: thi s l s loca ted af ter àhe recallb ra te

drive eom m and. Th e secon d is loca t ed after the read com m an d . I t i:

l a b e l ed REA 5 2.

A w o rd of cau tion- the sing le step ping dev ice evg . the Jad e bus probe

or the fron t pan e l , m ay show  th a t da ta b it 7 is be ing gene ra ted w h en

in reall ty i t ïs floa ting . Th is shoul d be c heck ed w i th a scope o r

logic p r o b e .

Sïng le stepping th rou gh th e D M A  cy cl e can al so be he lpfu l . In o rd er

to do this TK D Y and RD Y shou ld be sbo r ted tog e th er and he ld 1ow to

stop th e sy s tem . Tb en open the do o rs on the d rïv es an d lï ft pin 1 o f

P 8. D sing a log ic probe sho r t the lifted p fn 1 to i ts respective

sock e t pin . Th e prob e sh ou ld sh ow  a low . W h ile ho ld ïng th e probe in

plaee rese t tbe sy s tem . W af t a m om en t th en stop th e sy s tem and r em ov e

tbe logl c probe . Th en sing le step on ce. The ad d ress bus should sho w

00 0 1 0 0 h ex , the TM A and d lsable lln es sho uld be asser ted. Tb e

p urpo se o f tb ï s pr ocedu re ïs to m a ke sur e th e D ISK 1 i s in ftia l ïzing

the D M A add ress prope rly .
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COM MON D ISK  1 TROBLFM S

SYM PT OM : PR OBA BLE CA USE J R EM ED Y

: )

Tr s cem  e4onet boo t ' 3ad vo ltages on bcard ' eoh eck vo l tag es a t

: : inpu ts aad ou tpu c o =t

: ) v oltag e regu la tors

1 :'

: Bad clock to con tro ller : Check clock oa D 14

: ch i p :
: :

: No bo ard selec t : Check BDSEL W on U4 0

) 1

: Bad add ress bu ffer : Ch eck P 4 1 and P l9

: k

: Bad disk dr iv e or : Sw ap w ith kn own

: diske tte : g ood ones

: k

H ead load s on ee : In cort ect DM A ad dress : Check da ta bu ffer s

then crash es : : D 44 and : 5

: : DM A  coun ters ; 12

: : : 13 ,: 25 ,7 26 ,: 29 ,&: 30

: : Addre ss buffers

: : : 4 3 , : 4 2 , D 3 9

1 :

: %ad o r v rong d iske t te : T ry an o th er dïsk

: :

1 :

r3ïeN 4n sound over : EPR OM not dïsab led ; Check Dz/'a for
w .  w .  gand over : : SER  0UT STB * to

: : p r odu c eB ooT D ISA

: : th at n ega tes BOOT

1 k

1 ;

Read loads over : Phase lock loop out ; Adlust R35

an d ov er : o f ad l'us tm en t :
; ;

1 P .L .L . d efec tïv e : Ch eck P .L .L ca'rcuï t

: : sho v n on pg. 50

: ) o f D ISK 1 manual

; :

: :

L lg hts on d r fv es : DISK 1 ls no t scann lng : Ch eck U 31 in pu ts

do no t blink : d r fv es : and ou tpu ts

: :

: 2
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SXM PT OM : FR OBA BLE CAU SE : R EM E DY

: :

S o f t e rror s on ' n- Na se 1 ock 1 oop ou t : A d dus t: -RJ 5

ro rx a t : o f ad i. :œ' u

: :

: : swap :5 and/or r19

: :

: :

L ïgb ts on bo th : 50 p in cab le con n ec ted : Tu rn cab le aroun d

dr ïve s brlg h tly 1ï t : ba ck w a rds : on on e end

1 :

1 :

Rard errors on : Bad resïstor at R 2 7 : Ch eck R2 7 fo r

form a t be tw een : : eorrec t value

track s 4 1 and 76 : :
: 3ad pul se on U34 pJn 6 : Ch eck ë34 fo r

: : C OM PW R ITE* , shou ld

: : chang e pul se wid th

: ; a t tra ck 4 1 from

: : 1 .6u s to 1 .3u s , l .5

: : on double den si ty

) 1

) :

Sy stem boo ts and 1 P .L .L . ci rcui try fs no t 1 Skap con troller

pu ts ban ner on th e ) g oing to dou bl e den si ty : ch ip

bu t do es uo t ; mod e :screen

g fv e prom pt ) : Ch eck to see M FM

: : lin e is g roun d ed

: :

: DA TA pulse from  D 19a no t ) Ch eck diod e ma tra'x

: d ropping from 1u s to .5u s :

: :
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D ISK  tx

T h e D I S K IA c o n tr o l l e r b o a r d i s e s s en tia l ly id en tï c a l to th e D I SK  1

board excep t it has tbe ability to run b0 th 8'' and 5 bI3'' drives at

th e sa z e ti m e . à d d i tio n a l f e a tu r e s in c l u d e th e a b tl ï ty to ha v e a

l a rg e r E PR O M ev i th n o r e r o u t in e s . si g l -.q -' în s t e a d o f a n a l o g qa c a

se pa ra tioq and w r i te pu l se g en e ra tion , and a l zeru a te d ri ee se le e t aad

h e ad lo a d c a p a b l l i ty w i th m o to r ti m eo u t . T h e o n l y fe a tu r e m i s s i n g

from the D I SK  IA  i s the so f Dw a r e ser fa l po rt . Sin c e th e D ISK IA  u se s

t he sa m e c o n tr o l l e r c h ip an d h a s a 1 1 sa m e p o r t ad d re s s i n g th a t th e

D IS K l h a d , i t i s so f tw a r e c o m p a t ib l e . A 1 1 th e n e w f e a tu r e s o f th e

D IS K IA  w e r e a d d ed to th e un u s e d p o r t s an d b i t p o s i tio n s o f th e D I SK

1 .

P RODU CT IO N TE ST S

T h e p r o d u c t l o n t e s t s a r e a l m o s t i d e n t i c a l to th e D I SK  1 p r o d u c t i o n

te s t s , a n d w e r e fe r y o u a t th i s t i m e to th e D IS K  1 s e c t l o n f o r a n

ex pl an a tio n o f the fi r st te s ts fo r the D ISK 1A .

DSKT ST : S ee D ISK l sec tlon .

I n b o u s e t e s t i n g o f th e D I S K  IA c o n s i s t s o f b o o t i n g u p th e s y s t e m ,

form a ttfng double sided diskettes at b0th single (128 bytes per
sector) and double (1024 bps) den si ty ïn bo th 8'' and 5 1/4'' drives.
Th en tb e TM A arb i tration circu it is tested w b ile DSKTEST o p tion 0 is

tunn ïng . F in ally a PIP test is run to v erify tha t da ta can be pa ssed

between the 8'' and 5 1/4'' floppies .

BO O T IN G TH E SY S TE M : Th e E PR O M o n b o a r d th e D I S K IA c o n ta ln s th e

necessary code to boot the sy stem . 8080 code ls p rov ided fo r 8085 and

2 -8 0 p r o c e s s o r s . 80 8 6 co d e i s p r o v i d ed fo r th e 8 0 8 8 , 80 8 6 , a n d th e

286 CPP S. 68000 code is prov ided for the 68000 p rocessor .

Thi s E PROM c onta in s the in struc tion s the 82 72 n eed s to begin load in g

the CP/M operatlng system off the diskette ïnto the system m em ory.
Requirem en ts for booting are a CPU , enough sta tfc RA M for your CP/M

(usually 64K), a DISK 1A y two floppy disk drives and a COM PDPRO CP/M

dïsk e t te n a tch ing the proc e sso r.

A D J V S T IN G T R E DA TA SE PA R A T O R : S i n c e th e d a ta s e pa r a to r i s e n ti r e l y

dïg ital and contained fn the one 8 pin IC (U 10), no adlustm en t is

ne C C e Sa ry .

FORM A TT IN G A D ISKETTE : Pl ac e a double sid ed d iske tte in driv e B : a nd

call up tbe FORM AT ro u tine. F orm at tbe d isk tw ice , once a t 128 b y tes

per sector (single denslty) and once at 1024 byte per sector (double

densïty).

0n tb e scr een an z e w i11 ap p ea r as eacb track f s fo rm a t ted . Th en th e

f o r m a t w il l b e v e r ï f ie d . I f a W e a p p e a r s fo r e a ch s e c to r , a 1 1 i s
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< ell. -- .î an e3e a ppe ars f o r any track a sof t error 'na s 'aeen de tec ted .

*' ' n e  s e  e  r  r  o r  s '
-  

a d i c a t e t: h a t t ',4 e 7 h a :g e : o (z k 1 .3 t3 p tA a d g a m e t r o u b l e 1' -2

zead -lng cllu Ja ùu lu r iag ve ci fiza cirnn . ---' an Q - ap pears a qard erro c
ha s b e e n d e te c t ed . Tb e s e e r r o r s in d i c a t e th a t tb e D ISK  IA  c o u l d n o t

r e ad th e d a ta an d t h e d a za v a s no t r e c e l v ed b y th e s y s t en . Th e

se ver i ty o f the orob lem fs sho w n by the num b er of err ors ore sen t w he n

tb e v e rif-l gatf an :2 n nm p le te .

TE ST IN G TRE T .M 2 - ARB IT RATION C IR CUIT :

DM A TST : Th is test is id en tïcal to th a t o f the D ISK  1 , and w e refer you

to th i s se c tio n und e r D IS K  1.

SINGLE STEPPING TECHNIQUE : A useful technique kor troubleshoo tlng the
D ISK IA is sïng le stepping th rougb the E PR Q M b oot prog ram . A iisting

of the PROM is avallable on the master CP/M 2.2 dlskette in the flle

nam ed G BRO M .A SM .

Th i s m e thod of tro ubl esho o tï ng ls pa r ticular ly h elpfu l w h en tbe sys tem

w ï 1 1 n o t b o o t up . T h e a d d r e ss a nd d a ta l i n e s c a n b e ex a x i n ed e a s il y

a s w ell as con tto l signal s. The C INT s igna l can be exam ïned to see ff

it is befng receïved by the CPU. CINT is fed through 09 (port C2) to
b e c o m e d a ta b i t 7 . I t i s s en t to th e C PP o n th e d a ta b u s . It

ind iza tes th at the 82 72 com p le ted the p rev fo us lns tr uc eion.

Th e r e a re tw o loca tfon s ln the boo t PR OM w h ere data b i t 7 is po lled by

th e C P P . T h e f fr s t f s R CA L Z : t h ï s k s l o c a ee d a f te r th e r e c a l lb r a te

dr iv e com m and . Tb e second is located afte r the r ead com  m and . It fs

lab eled R EA D Z .

â w or d o f cau tlon - tb e stng le stepp lng d ev ice e.g . the Jad e bus pro be

o r th e f r on t p a n e l z x a y sh o v th a t d a ta b i t 7 i s b e l ng g e n e r a ted g h e n

in r e a l i ty ï : i s f l o a tl n g . T b ï s sb o ul d b e c b e ck e d w  i th a s c o pe o r

log ic p r o b e .

Single stepplng tb rough th e DM A cycle can al so be helpfu l. In o rder

to d o t h is XR D Y a nd R D Y s ho u ld be s b o r ted eog e th e r a nd h e l d lo v to

stop the system (this allow s the bus probe to stop the DM A cycle).
Tb en o pen the d oo rs on the driv es and lift pin 2 of P 2. P sfng a log ic

p ro be sho rt the lïfted pfn 2 to ï ts respec tiv e so ck e t pin . Tb e pfob e

shou ld sho w a low . W b ile ho ld ing the p robe ln p lac e re set the sys tex .

W ai t a m om en t then stop th e sys tem and rem ov e the log ic probe . Th en

s ing l e s te p o n c e. T h e ad d r e s s b u s sh o u l d sh o w 0 0 0 1 0 0 h ex , th e T M  à

an d d tsab le lin e s sho u ld be asse rted . Th e pu rpo se o f thï s proced ure

is to m ake su re the D ISK  IA  is in l tïa li zlng the DM A add ress p ro pe rly .
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COM MON  D ISK  tl PR O B LQM S

SYM  PT OM  : PR OB A BLE CA P SE : REF ED Y

4 -z s t e frt u o n - '- '7 o ta t : B a d -J r.l 1 't a g e s an 50 a r d . wO ht e tn k v o 1 : a o'> e s .4 c
'  

' inp u ts and o u tp u t o f

: : v o l tag e regu la to r s

: *

: Bad elock to con t ro lle r : Che ck clock on U 14

: ch ip : pfn s 19 and 2 1

: :

: Nto b oa rd se lec t : Ch eck BD SEL A on D 4 5

: :

: Bad add ress bu f fer : Ch eck P 46 and 173 3

: 1

: B ad d isk  dr iv e o r : Sw ap v ith know n

: d fsk e t te : g ood on e s

) :

H ead load s once : In eo rr ect DM A add res s : Ch eck da ta bu ffers

tben cra she s ; ) P 50 an d P 5 1

: : DM A coun ters 7 22-24.

: : U 35-37

: : A d dre ss bu ffers

: : :47-4 9

: :

: Bad or wrong d iske tte : Try an o the r d fsk

: :

: :

r 7 4 1.e.J e. .4 . . onR nv d 'e 1- 3 2 e%' * *+ *' '' *w awc aans Go unu o% er . ur wtz no t Isa ui eu ; L nec K Ua ua 2O r

and Ov er : : Yt TR STB W to

: : produce <Nx OT > BOOT

: : tha t n eg a te s PR OM

: : E N *

: :

Head load s ov er : Da ta on d ïsk e t te bad : U se good d l'sk ette

and ov er : :

: :

: P .L .L . d e fe c tfv e : C he ck P .L .L c lr cu f t

: : fo r re qu ir ed

. : sz' nal s. %

: :

: :

L igh ts on d r iv es : DISK IA 1's no t sc ann l'ng : Ch e ck L!5 in pu ts

do no t b link : driv es : and ou tpu ts , and
.  : : L-4 for pro per

: drïve sz'ze:
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' '

onz PT OM '. PR OBA B I,E CA U SE : R EM E DY

T () c- t e r ro r s on - D r 7ua, e '3 ad o r o u t: 'J f ' D e o 1
-  a c ea .gi '-- h kno wn

J o r:n a t o r r e a d : a 1 z' '> nm  e n t : œ o t4 d ti r i v e'- 7 & 
&

: Da ta se pa ra to r bad : Swa p U 10

: *

L ïg hts on b0 th : 50 pïn cab le connec ted : Tu rn cable around

driv es brlg h tly ll t : back wa rd s : on on e end

: *#

Sy s tem bo o ts and : P .L .L . c frcu l try l
. s no t : Ch eck U 10 pf n 5

pu ts banner on the : go f ng to do ubl e den si ty : f or M n lk * signal

screen bu t do es no t : m ode :

iv e p rom p t : : Cb e ck to see

: : lfne is g rounded
: :

: :



D IS K Z a n d S E L EC T Q R C H A N N E L

T h e D 1S K 2 a nd S E L EC T O R C HA H N E L a r e a t w o - o o a r d s e t d e s îg n ed

to c / n tr o l W in c h e s t e r h a r d d is k d r iv e s o f t h e Sh u g a r t SA 4 0 0 0 t y p e

1 n t e r f a c e . S u c h :i r l v e s i n c 1 u d e t h e S h u g a r t S A 4 0 0 0 s e r i e s a s

'4 e 1 -' a s -- n e F u : i c s u 2 3 0 0 s e r l e s . S c f =- 34 a r e c r l f J e r s .4 i3 i c n G u p (7 O r t:

o n e xi r l v e t n o t m  u 1 t l p 1 e ci r l lz e s ) a r e z u r 'c e n t l '.z a v a l 1 a D l e f o r c n e

F u J i t s u 2 3 0 l ( l Q M b y t e ) a n d 2 3 0 2 ( 2 0 M b y c e ) d r l M e s . S h u g a r t
d r lv e s a r e n o t c u r r e n t l y s u p p o r t ed in s o f t w a r e . S o f t w a r e d r iv e r s

f o r o t h e r h a r d d i s k d r l v e s m  a y b e a v a i 1 a b 1 e f r o m  C o m p u P r o o r

C o m p u p r o s y s t e m  c e n t e r s l n t h e f u t u r e . I t s h o u 1 d b e n o t e d t h a t

M em o r e x l 01 se r ie s d r iv e s o f l 9 8 2 v i n t ag e o r la te r a r e ac t u a l l y

r e 1 a b e 1 l ed F u j i t s u 2 3 0 0 s e r i e s d r i v e s a n d a r e s u p P o r t ed i n
C o m p u p r o so f t w a r e .

T h e D I S K 2 b o a r d h a s t h e h a r d w a r e t o p e r f o r m  r e a d s , w  r i t e s

a n d s e e k s o n t h e d i s k d r i v e s , a n d t o r e q u e s t , a r b i t r a t e a n d

ac c e p t c o n t r o l o f t h e sy s t e m  b u s . T h e S E L E C T O R C H A N N E L h a rd w a r e

d r iv e s t h e a d d r e s s , c o n t r o l a n d s t a t u s 1 in e s o n t h e s y s t e m  b u s

d u r ing D M A c y c l e s . T h e D IS K Z c a n n o t f u n c t io n w i t h o u t a c o m pa n io n

S E L EC TO R C HA N N E L . T h e S E L EC T O R C HA N N E L c o u ld s e rv e a s c om p a n io n

to o th e r D M A d ev ic e s tha t a r e d e s ig n ed to u se i t , th o ug h n o s uc h

d ev ic e s h av e b e e n p r od uc ed .

Th e he a r t o f th e D IS K Z is a f in i te s t a te m a c h in e ; e s se n t ia l

l y a C P U im p l e m e n t e d i n a p r o m  s e q u e n c e r . A d d r e s s b i t s s e r v e a s

i n s t r u c t i o n i n p u t a n d d a t a o u t p u t s e r v e s a s c o n t r o l s i g n a 1 s .

T h r e e o f t h e a d d r e s s b i t i n p u t s t o t h e f i n i t e s t a t e m  a c b i n e a r e

d r iv e n b y a c om m a nd reg is t e r , w h il e th e o t h e r ad d r e s s in p u t b i t s

a r e f e d b a c k f r o ln t 11 e m  a c 1'1 i n e ' s l a t c h e d o u c p u c s . M  a c r o -

ln s t r uc t io n s a r e lo ad ed in f r o m th e c o m m a nd r eg is t e r an d c l o c ked

t h r o u g h t h e i r m  ic r o - s t e p s b y a c o u n t e r . T h e m  ic r o - in s t r u c t io n s

c a n e i th e r ha ng w a i t in g f o r a c o nd i t io n to c om e tr ue o r c o n t in u e

u n t i l t h e m  a e r o - i n s t r u c t i o n i s c o m p 1 e t e d . S u c b a d e s i g n

t e c h n i q u e w a s c h o s e n b e c a u s e i t a f f o r d s h i g h - s p e e d , 1 o w - c o s t

c o n t r o 1 le r c i r c u i t r y .

Th e r e s t o f th e D IS K Z c ir c u i t r y is sum m a r i zed a s f o l l o w s :

1 . d i s k d r iv e in te r f a c e c i rc u i tr y in c l ud i ng :

a ) a un i v e r s a 1 sh i f t r eg i s t e r a n d r e 1 a t e d c i r c u i t r y f o r
c o nv ers i on f rom p ara lle l to ser ia 1 (w r i te ) and ser ia 1 to p ara ll el
( re ad )

b ) cyc l ic red und anc y c he c k (C RC ) c irc u i try f o r c on f i rm ing
t h a t d a t a t r a n s f e r w a s p e r f o rm e d w i t h o u t e r r o r f o r b 0 t h h e ad e r

f i e 1d s a n d d a t a f i e ld s ( th e C R C c i r c u i t r y a c t u a 1 l y c o m p a r e s
h e a d e r f i e l d s a s t h e y a r e z e a d o f f t 13 e d i s k t o h e a d e r f i e ld s

st o r e d in b u f f e r s a nd no t i f ie s c o n t r o l c i r c u i t r y w h e n a d e s i r ed

he ad e r ha s b e en f o u nd ) .

1



2 . S l 0 0 b u s ln t e r f a c e c i r c u i tr y ln c l ud ln g :

a ) DMA arb l tr a t i o n c i r c u i t r y

b ) r e g i s t e r s w 14 i c h h o 1 d c o m  m  a n d a n d s t a t u s b y t e s , a n d
c r a c k , h e a d a n d s e c c o r n e a d e r ln f o rm a t l o n

T h e S E L E C T O R C H A N N C L h a r d W a r e c a n o e d l V id e d l n t o L h r e e

b l o c k s :

a) system add ress , con tro l and sta tus l lne b uf f e r/d r iver s
a nd 'clm  1ng c ir c u i tr y f o r D M A rcz a n s f e r s

o ) reg 1 ste r s '#h l c h 'ao ld c om m and and st a tu s b g te s

c ) ha rd d 1s k b oo t p rom c i rc u l tr y

P R O D U C T IO N T E S T S

Th e p r od uc t io n te s t s f o r t h e D IS K I a n d S E L E C TO R C H A N N E L a r e

t b e s a m  e e x c e p t t h a t t h e r e i s a n a d d i t i o n a 1 t e s t f o r t i4 e S E L E C T 0 R

C H A N N E L w 13 i c b c o n f i r m  s p r o p e r o P e r a t i o n o f i t s b o o t c i r c u i t r y .

P a r t o f t h e t e s t s i m  p 1 y i n v o l v e s a c c e s s i n g t h e h a r d d i s k

under the CP/M operating system . The m ore dem and ing part of the
t e s t i s a p r o g r a m w r i t t e n i n t h e F o r t h p r o g r a m m  i n g 1 a n g u a g e

w h ic h e x e r c ise s th e r e ad , w r it e a nd fo rm a t c irc u i t r y o f th e r D IS K

2. (Som e c om po ne n t ro ut ine s o f the FO RT H la ng uag e te st p rog ram
hav e c h ang ed s inc e th e la st re le a se o f th is tr a in ing m a n ua l .)

H e r e a r e t h e s te p s o f th e p r od u c t io n t e s t .

1. Type ''D IR X :''. Th is test sim ply use s the CP/M com m and DIR
X :, w h e r e X = a 1 og ic a l d r iv e o n th e h a rd d i s k w h ic h h a s f il e s o n

i t . S u c c e s s f u l e x e c u t i o n o f t h i s c o m  m  a n d c o n f i r m  s t h a t t h e

c o n t r o l l e r s e t c a n a c t u a l l y t a l k t o t h e d i s k u n d e r c o n t r o l o f

C P/ M. Error m essages such as ''SDO S ERRO R on DR IVE X'' ind ica te a
f a il u r e o f t h e te s t .

2 - T y p e .1 P D 2 1. . T h i s l o a d s a n e x h a u s t i M e r' o r t h 1 a n g u a g e

t e s t t h a t c a n m a n ip u l a t e th e c o n t r o l l e r h a rd w a r e w i th a s e r ie s o f

v e r y s im p l e c om m an d s .

3 . T y p e 'IP R O T '' . T h i s r u n s a s e r i e s o f r o u t i n e s w h i c h

a c c o m p l i s h th e f o l l o w ing s e q u e n c e o f a c t io n s :

a ) read a g iv en sec to r to synch ro n ize the Jo hn so n co un te r ,
b ) f o rm a t th e f irst 1 6 c y l ind e rs ,

c) wr ite data to sec tors just f orm atted z
d ) w r i te d a t a t o se c t o r s a t t h e o u t e r , m  id d l e a nd i n n e r
c y l in d e r s o f th e d is k ,

e) read and cbeck data just wr i tten ,
f ) repe a t ste p s d & e w i th a c om p l im en ta ry d a ta pa tte r ,

g ) a n d f i n a 1 1 y , d e s t r o y s o m e o f t h e n e w ly f o r m a t t e d
h e a d e r s t o m  a k e s u r e t h a t t h e n e x t c o n t r o l l e r t e s t e d w i 1 1

h a v e t o f o r m  a t i t s o w n h e a d e r s i n o r d e r t o p a s s t h e t e s t

T h e a b o v e t e s t a s s u r e s t h a t t h e c o n t r o 1 1 e r c a n r e a d f r o m  ,

w r i te to , a nd f o rm a t th e d is k d r iv e w i th o u t e r r o r . W h e n th e te s t

2



d e te c t s a f a il u r e , it su s p e nd s o pe r a t io n a nd d is p l a y s th e D IS K Z

s t a t u s b y t e a n d s e c t o r n u m b e r f o r t h e e r r o r d e t e c t e d . A l s o , W h i l e

t h e t e s t l s r u n n 1 n g , a t r a n s i s t o r w h l c h i n h i b i t s w r i t i n g t o t h e

h a r d d 1 s k o n p o w e r d o W n i s t e s t e d . T h e t r a n s l s t o r e m  i t t e r n o d e

x7 o 1 t a g e 1 s e x a m  l n e d 'a 1 t in a s c o p e p r o b e e n s u r i n cl t h a t i t d i p s

o e 1 o vs' 9 . 5 %,. o 1 t s o n '4 r 1 t a :1 a n d -- 1 3 e s a D (3 'J e + 2 . 1 '7 'J 1 t 3 4 n e n n G t

w r i t ln g , th u s en s u r ing th a t tne w r lte g a te is tu r n ln g o n a nd o f f .

A s m e n t lo n ed ab o v e , tn e S E L EC TO R C H A N N E L b o o t p r om  c ir c u i t ry

i s t e s t e d 1- n p r o d U c t i o n . T o a c c o m p 1 i s h c h l s , t h e ln a r d d i s k i s

f orm a cted and an appro pr ia te C P/ M sy stem i s gen er ated on tne ha rd

d i s k ( t h e s e a p p r o p r i a t e C P / M f i 1 e s c a n b e f o u n d o n a C P / M 2 . 2
f 1 o p p y ) , t h e n t h e D I S K 1 b o o t p r o m i s d i s a b 1 e d , t h e D I S K 2 b o o t
p r om  ls e n a b led a nd th e sy s t e m  b o o t e d f r o m  th e h a rd d i s k . A f t e r

r e p e a t e d s u c c e s s f u 1 b o o t i n g , a d i r e c t o r y i s a c c e s s e d f r o m  b o t h

t h e h a r d a nd f 1 o P p y d r i v e s t o e n s u r e pr o p e r o p e r a t i o n o f C P / M
w h e n i t i s b o o t ed f r om  t h e h a rd d is k .

3



R E P A I R T E S T

Th e r e a r e no ad d l t io n a l p r og r am s fo r te s t ing th e c o n t r o l l e r

i n t h e r e p a i r 1 a b e n v i r o n m  e n t , b u t P D 2 c a n b e u s e d m o r e

e x te n s lv e l y th a n it is in p r od uc t io n . S pe c i f ic a l l y , th e s im p l e
F 9 R T H v o r d s t h a t n a x e u p t h e J r a d u c t '- o :7 t e s k w- a n o e u s e d

ind îv id ua l ly to ex e r c ise b a s ic b l oc k s o f th e c o n t r o l l e r h a rd w a r e ,
a l l o w ing th e te c h n ic ia n t o i s o l a t e th e c a u s e f o r fa i l u r e s

d lsc o v e r ed in th e p r od uc t lo n te s t . G e n e r a l l y t h e p r o d u c t io n te s t
t s f i r s t z e r u n b y t h e t e c h n lc ia n s o t h a t h e m a y e x am  in e t : e

st a tu s o f th e e o n t r o l l e r , th e n m o r e s lm p l e c o m m a n d s a r e ls s u e d to

t h e c o n t r o ll e r ac c o rd ing ly .
T h e s t a t u s o f th e c o n t r o l l e r i s r e a d f r o m  a p o r t o n t h e

D IS K Z ; t h e p o r t i s lm p l e m e n t e d i n h a rd w a r e b y a n o c t a l l a t c h

(U 37 ). The ind iv id ual sta tus b its c an b e in te r p re ted as fo l lo w s :

B lT # - S ig n a l n am e - F u nc t io n

7 A T T E N T IO N A T e l l s w h e t h e r s t a k u s i s l a tc h e d

or tran sparen t (low zs la tched )

6 T IM E 0 P T lnd ic a te s d r iv e c o u ld n o t f ind

s e l ec ted h e ad e r

5 C RC ER R O R Ind ic a te s C RC e r r o r o n d a ta re ad

4 O V C R R D N I nd ic a t e s t h a t l a s t d a t a r e a d

-  ov e r - w r o t e p r e v io u s d a ta b e fo r e

i t c o u l d b e t r a n s f e r r e d i n t o

m em o r y

3 R EA D Y * Ind ic a te s d isk d r iv e is re ad y

2 S EE K CO M PL E T E * Ind ic a te s d isk d r iv e h a s re ac h ed

th e tr ac k it w a s se n t to

1 W R IT E F A D L T A Ind ic a t e s d isk d r iv e h a s d e te c ted

a w r ite e r ro r

0 T R A C K 0 * Ind ic a te s d r iv e he ad a t t r a c k 0

* ind ic a te s ac t iv e 1 ow

A f ter the statu s o f a f au lty con troller i s read (b y runn ing

the PRO T prog ram ) , th e n a tu r e o f th e p r ob l em i s d e te rm l n ed b y
in t e rp re t ing th e ind iv id u a l b i t s o f th e s ta t u s b y te ; th e m o s t

f r e q u e n t l y se t b i t s a r e T I M E O U T , C RC E R RO R , a n d O V E R R UN . W h e n

th e p a r t ic u l a r p x ob l en  i s d e t e rm  in ed , tb e f o l lo w ing F o r th w o rd s

a r e us e f u l in iso l a t in g th e so u rc e o f th e p r ob l em  :
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LIMII  not a com m and , but a constant wh lch m arks the
beg inn lng of a buffer zn m em ory which is used in conjunction w ith
o t h e r w o rd s

DU M P a co m m a nd v o rd v h lc h d i s p la y s m e m o r y co n t e n t s a t

th e te rm ln a l fo r in s p ec t io n

syn ta x : b eg in n in q ad r s D U M P e .g . L IM IT D U M P

F IL L a c o m m a nd w o rd v h lc n <- l t l s a o l o c k o f m em o r y v lt n

b yt e s spe c l f led ln the c om m a nd l in e

s yn t a x : b eg in n ing ad r s b l oc k l e ng t h d a t a b y t e F IL L

e .g . L I M IT 4 0 0 E 5 F I L L

B U I L D a c o m m a n d w o rd W h ic b c r e a t e s a n im a g e i n m e m o r y t o

b e used fo r fo rm a t t ing the he ad e r s o f a s in g le tr ac k ; th e t r ac k

a n d h e a d d a t a u s e d a r e t a k e n f r o m  v a r i a b l e s w h ic h r e f l e c t t h e

h e ad 's c u r r e n t p o s t io n o n th e d is k

F M T T R K a c o m  m a n d w o r d w h i c h f o r m a t s a s i n g l e t r a c k

u s îng a m em o r y im ag e p l ac ed a t L IM IT u s u a ll y b y t h e B U IL D c om m a nd

HR/X ''hard read/w riten, a com m and word wh ich e ither
r e a d s d a t a f r o m  a s p e c i f i e d a r e a o n t h e d i s k t o a m e m o r y b u f f e r

o r w r i t e s d a t a f r o m  a m e m  o r y b u f f e r t o a s p e c i f i e d a r e a o n t h e

d is k

syn tax : m em ory ad rs log ical sec tor 0 or 1 HR/W
n o t e : a z e r o in t h e t h i r d p o s i t i o n c a u s e s a W r i t e , a

o n e c a u s e s a r e a d ; t h e l o g ic a l s e c t o r i s a u n iq u e

n um b e r a s s ig n e d t o e a c h s e c t o r a c c o rd i n g t o t h e

fo l l ow in g fo rm u l a :

log ic al sec to r = (cy l ind er # * 88 ) + (head # * 1l ) + sec to r#

CHKF MI a com m and w ord W h ich read s the headers from the
t r a c k a t w h ic h t h e h e a d i s p o s i t io n e d , w i t h o u t c h e c k i n g h e a d e r

C R C d a t a , a n d w r i t e s t h e m  i n t o m e m o r y a t L I M I T ; t h l s a l l o w s

e x am în a t io n o f p o s s ib l y e r r o n e o u s h e ad e r s

S E E K a c om m a nd w o rd W h ic h m o v e s th e h e ad to a sp e c i f ied

t r a c k

sy n tax : tr ac k # S E E K
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T b e u s e o f t h e ab o v e c o m  m a n d s i s d i c t a t e d b y t h e n a t u r e o f

t h e p r o b l e m . P o r e x a m p l e , in t h e e v e n t o f a T I M E 0 U T e r r o r ,

it is d e s i r a b l e to in s p e c t th e a c t u a l h e a d e r s o f th e t r a c k in

q ue s t io n a s th e y c om e o f f t h e d is k . A c om m a nd se q u e n c e o f

C H K F M T L IM IT D U M P

w l l l r e a d t h e h e a d e r s o f t h e c u r r e n t t r a c k i n t o m e m  o r y a n d t b e n

d is p la y t ha t m e m o r y lm ag e a t t h e te rm in a l . T h e h e ad e r s c a n no w

b e e x a m ln ed to se e if t h e y a r e ac t u a l l y c r a s h e d (a c o n d l t io n

w h lc h m a y ind lc a t e fa u l ty re ad / w r i te c irc u lt ry ), o r l f the y
appe ar to be in ord e r (w h ic h m ay ind ic a te tha t tbe C RC c irc u itr y

ls lnc o rr ec tly id e n t ify ing th em a s b ad ).

I f th e h e ad e r s a p p e a r tr a s h e d , th e n e x t s t e p i s d e te rm in in g

w h e t h e r t h e y ar e b e ing w r it te n o r re ad im p ro p e r l y . O n e w a y to d o

th is is to re pe a t the ab o v e c om m and se q ue nc e and ob se rv e w h e th e r

t h e h e ad e r s se e m t o b e t r a sh ed in tb e s am e w a y e a c h t im e (w h ic h
c o u ld ind ic a te th a t the y w e r e fo rm a t ted inc o r r ec tl y to b e g in w i th

a n d t h a t t h e r e a d c i r c u i t r y i s r e ad in g t h e m  w i t h o u k e r r o r ) , o r

if they sho w a d ifferen t im ag e each tim e the y are read (prob ab ly
ind ic a t ing b ad re ad c irc u itr y ). A l t e rn a te ly , a k no w n g o od
c o n t r o l l e r b o a r d c a n b e s w a p p e d in t o th e s y s t e m  to r e a d t h e

h e ad e r s u s ing th e c om m a nd se q u e nc e

tr ac k f S E E K

t o m o v e t h e h e a d t o t h e s u i t a b l e t r a c k , a n d a g a i n

C H K F M T L IM IT D UM P

t o ac t u a l l y r e a d t h e b e a d e r s . I f t b e h e a d e r s r e ad b y t h e

k n o w n g o o d b o a r d s t i l l a p p e a r b a d , t h e n t h e W r i t e c i r c u i t r y o f

the b o a rd und e r rep a ir is p rob ab l y b ad .
W h e n i t i s n e c e s s a r y t o f o r m a t a s i ng l e t r a c k t h e c o m m a nd

s e q u e n c e

B U I L D P M T T R K

w il l fo rm a t th e c ur ren t tr ac k from  an im ag e b u il t in m em o ry .
T h e s o u r c e o f d a t a C R C e r r o r s c a n b e t r a c k e d d o w n i n m  u c h

the sam e way as TIM E OUT errors, except that the HR/ W com m and is
u sed in p la c e o f th e C H K F M T c o m m a nd w h e n w r i t ing o r r e ad ing d a ta

f i e l d s . F o r e x am p l e e t o r e a d t h e d a t a f r o m  l o g ic a l s e c t o r 1 0 0 h

t h e c om m a n d se q u e n c e

LIM IT 100 l HR/W

w i l l r e ad f r o m  th a t se c t o r a n d w r i t e it s im ag e in t o m e m o r y
s ta r t ing a t L I M IT ; th e D U M P c o m m a nd c a n t h e n b e u sed to d is p la y

t b e i m  a g e a t t h e t e r m  i n a l . D a t a c a n b e w r i t t e n t o s e c t o r 1 0 0 b y

f i r s t r u n n i ng th e c o m m a nd se q u e nc e

L I M I T 4 0 0 ( d a ta b y t e ) F I LL
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to f i l 1 40 0 b y t e s o f m em o r y s ta r t i ng a t L I M I T w i t h th e sp e c i f ied

b y t e a n d t h e n

LIM IT l00 0 HR/W

to ac t u a l l y w r l te l t t o .5 l s k .

T h i s c o m  p l e t e s d i s c u s s t o n o f t h e m o r e im  p o r t a n t c o m m a n d

w o rd s in th e D 2 s o f tw a re .
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T R O U B L E S H O O T IN G  T I P S T A B L E

S Y M P T O M  : P R O B A B L E C A U S E : R EM E D Y

: :

'q a n g s u D o n D T R X : : D r l 4z e n o t s e 1 e c t e d : C h e c k d r l %1 e S ,2 1 e c t

and/ or D2 test : :
: N o c l oc k r e c e iv ed : C h e c k c loc k o n d r iv e

: fr om  d r iv e :

: :

1 f in ite sta te m ac h in e : c he c k PRO M S

: l oc k e d - u p :

: :

B DO S e r r o r o n D IR X : : P rob lem  w i th C RC : C h e c k C RC c irc u i t r y

: c l r c u l t r y :
: :

: :

D IR X : fa ils to d is- : Problem w ith byte/ sec tor : check U27/28 counters ,
p l a y e n t ir e d ir ec to r y : c o u n t ing c irc u i t r y : D 2 9 m u l t ip l e x o r , a nd

: : r e l a t e d g a t e s

: :

fa il u r e to b o o t o f f : B ad E P R O M o n S E L E C TO R : C h a n q e E P RO M

f h a r d d i s k : C HA N N E L :

: :

: :

fa il s D 2 , : d a ta C R C e r r o r o r : c h e c k c l o c k , C RC ,

s ta t u s b y t e 23 o r 43 : T IM E O UT e r r o r : sh i f t r eg is te r y a nd

h e a m e r i n f o r m a t i o n: : wa .,

: : b u f f e r s

: :

: :

fa l'l s D 2 , : d a t a O V E R R U N : c h e c k DM A a r b l't r a t l'o n

s ta t u s b y te 1 3 : : a nd a s s e r t io n c irc u it ry ,

: 1 a n d se l e c t o r c h a n n e l

: : strob es and add re ss/d ata
d r iv e r s: :

: :

: :

fa il s D 2 , : d a ta O V E R R U N a nd : c h e c k f in i te s ta te

s t a tu s b y t e 1 1 : W R IT E F A D L T : m a c h in e a nd r e l a ted

: : c l r c u l t r y
: :
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3 1 J U L Y 8 4

D I S K 3 T R A I N I N G M A N U A L

T h e C o m p u l r u D I 3 K 3 z s a D M a h a r d d l s K c o n t r o l i e r f o r t h e

5 T 50 6 fn te r fa c e to 5 - 1 /4 .' W ïn c h e s te r h a rd d i sk d r ïv e s . T h i s
i n t e r f a c e i s c o m p a t i b l e w f t h t h e S T 4 1 2 i n t e r f a c e . T h e c o n t r o l l e r

c a rd c a n b e ju m p e r e d a t th e f a c t o ry fo r u s e v i th d r iv e s o f th e
S A l 0 0 0 t y p e i n t e r f a c e ; s p e c i a l o r d e r i s r e q u i r e d .

S O F T V A R E S U P P O R T

S l n c e r h e s e ï n t e r f a c e s l n c l u d e a v i d e v a r i e t y o f d r ï v e s f r o m

d i f f e r e n t x a a u f a c t u r e r s , t h e f o r m a t p r o g r a m  s u p p l i e d w i t b

C o m p u p r o o p e r a t l n g s y s t e m s h a s b e e n w r ï t t e n t o a c c o m m o d a t e m a n y

d ï f f e r e n t d r ï v e s . W h e n y o u e n t e r t h e f o r m a t p r o g r a m , t h e s c r e e n

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

n u m b e r o f c y l ï n d e r s , n u m b e r o f h e a d s . a n d s t e p r a t e . Y o u a r e

t h e n g ï v e n t h e o p p o r t u n ï t y t o c h a n g e a n y o f e h e s e p a r a m e t e r s t o

a c c o m m o d a t e y o u r d r i v e .

H o w e v e r , C o m p u p r o o p e r a t ï n g s y s t e m s o n l y a c c o m m o d a t e c e r t a i n

h a r d d i s k s i n t h e l r h a r d w a r e f n t e r f a c e s :

1 . Quan tum 5- 1/4 .: 9 540 (40 M by te) and 9520 (20 M byte )
2. Qu an t u m 8 0 9 2 0 80 (8 0 M b y te : r e q u i r e s s p e c i a l o r d e r
SA 1000 D ISK 3 )
3 . Seagate ST -506 (5 Mby te )

O t h e r h a r d d i s k s t h a t a r e c l o s e e q u f v a l e n t s t o t h e a b o v e

d r ï v e s m a y o r m a y n o t w o r k w ï th C o m p u p r o o p e r a t f n g s y s t e m s .

D r ï v e s t h a t a r e n o t s u p p o r t e d b y C o m p u p r o o p e r a t l n g s y s t e m s

c a n b e s u p p o r t e d i n t w o w a y s : m o d i f f c a t i o n o f s o u r c e c o d e f o r

CP /M , M P /M and Con cu rren t CP /M ; o r crea tïon o f resid en t sys tem
processe s (RSP s) for inclu sfon in the gen sys proce ss for M P /M an d
Co n cu r ren c CP /M . Su c h su pp o r t sh ou l d o n ly b e a t tem p te d by
s er lo us prog ram m er s ex pe r fe nc ed w ï th a ssem b ly lan gu ag e and CP /M
and M P /M sy stem lev el prog ram m ing .

C U R R E N T E A R D V A R E

T b e r e a r e t w o v e r s i o a s o f t h e D I S K  3 t h a t a r e c o n s i d e r e d

c u r r en t . 0 n e i s th e ''F '* r ev i s io n b o a rd w i th E C 0 3 0 (a n d PR O M
2 2 4 C )9 th e o th e r i s th e ''D '' r ev i s f on b o a rd w i th E C 0 3 1 (a n d PR OM
2 2 3C ). Bo th v e r s i on s a r e f r e e o f a n y k n o w n b u g s . Th e o n ly
d f f f e r e n c e f s t h a t t h e ''F '' r e v i s i o n b o a r d : a r e a b l e t o u s e o n e o f

th e ir s ïg n a l s (r e du c ed w r i t e c u r r e n t l in e ) a s an e x tr a h e a d -
se lec t lln e to a cco m m od a te d rlv es w i th s ix teen h ead s (e.g . M ax to r
large capaclty dt iv es). Th ïs d ïfference sh ou ld be in sign ifïcan t
t o m o s t c u s t o m e r s .

B o a r d s o f t b e f o l l o w i n g r e v l s ï o n s c a n b e u p g r a d e d i n t h e

f ï e l d :

/1 rev ision ''D '' EC0 19 (qual ified techn ician s only )*

2 . r ev i s i o n '' F '' w i t ho u t E C 0 ( q ua li f i e d t e clïn i c i an s on ly )

1



3 . rev fslon ''D '' EC0 29 (new PR OM needed )
4 . rev fsion ''F '' EC 0 28 (new PR OM n e ed ed )

C o m p u p r o p r e f e r s t h a t b o a r d s o f t h e f i r s t t w o c a t e g o r i e s b e

r e t u r n e d t o t h e f a c e o r y f o r m o d f f f c a t i o n a n d t h o r o u g h t e s t
.

c o n t a c : C u s c o m e r S e r v l c e f o r d e c a x l s o a t h e m o d i f i c a t i o a

p r o c e d u r e .

C U R R E N T F O R M A T P R O G R A M

T b e f o r m a t p r o g r a m
, D I S K 3 , b a s b e e n m o d l f i e d s i n c e 1 t s

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

c u r r e n t v e r s i o n ï s 2 .6 , a n d d r i v e s t h a t w e r e f o r m a t t e d w i t h

e a r l f e r v e r s f o n s s h o u l d b e r e f o r m a t t e d w i t h t h e 2
. 6 v e r s i o n a n d

c u r r e n t h a r dw a r e .

T o d e t e r m ï n e t H e l e v e l o f y o u r D I S K 3 p r o g r a m
, t y p e ''D I S K 3

? L  T b e s c r e e n s h o u l d d ï s p l a y a l i s t o f o p t i o n a l p a r a m e t e r
s f o r

t h e D I S K 3 p r o g r a m , a n d a t t h e t o p o f t h a t l ï s t s h o u l d b e t h
e

v e r s i o n n u m b e r .

H A R D V A R E F U N C T I O N

T h e D I S K 3 h a r d w a r e i s v e r y c o m p l e x a n d C o m p u p r o e x p e c t s

t h a t a n y ï n t e n s f v e t r o u b l e s h o o t f n g o f i t v f l l b e d o n e b y f a c t o r y

t e c h n i c i a n s . H o w e v e r , s o m e b a c k g r o u n d i s p r e s e n t e d h e r e i n h o p e s

t b a t i t w i l l h e l p t h e s y s t e m c e n t e r t e c h n i c i a n t o i d e n t i f y

p r o b l e m s I n t h e f i e l d .

T h e D I S K 3 ï s a n ï n t e l l ï g e n t D M A c o n t r o l l e r
.  W h e n ï ts I /0

p o r t i s ''p o k e d '' i t f e t c h e s a c o m m a n d b l o c k f r o m s y s t e m m e m o r y

a n d e x e c u t e s t h a t c o In m a n d . A c c e s s o f t h e d f s k d r 1 v e i s

p e r f o r m e d a t d i s k s p e e d ( 5 M e g a b 1. t s / s e c .) a n d d a t a i s t r a n s f e r r e d
d i r e c t 1 y t o o r f r o m  m  e m  o r y .

T h e D I S K  3 c 1
. r c u i t r y c a n b e d ï v :L d e d i n t o t w o m a 1

.  n p a r t s :
t h o s e c i r c u i t s r e l a t e d t o t h e s y s t e m i n t e r f a c e 

, a n d t h o s e
c i r c u 1 t s r e 1 a t e d t o t h e d i s k d r i v e i n t e r f a c e 

.

S Y S T E M  I N T E R F A C E

A n 8 0 8 5 m 1. c r o p r o c e s s o r c o n t r o l s t h e s y s t e m 1 n t e r f a c e ; i t

r u n s a lo w 1 e v e 1 p r o g r a m c o n t a i n e d i n a P R 0 M ( tl 2 3 ) . I t r e s p o n d s
t o a '' p o k e '' o f t h e D I S K 3 p o r t b y r e q u e s t ï n g t h e b u s f r o m t h e

s y s t e m m a s t e r . W h e n t h e b u s f s g r a n t e d 
, t h e 8 0 8 5 l o a d s a c o cl m a n d

b l o c k ( k n o w n a s t h e I / 0 p a r a m e t e r b 1 o c k o r 1 0 P B ) f r o m s y s t e m

m em ory ïnt o 1 t s RA M (U 33) , and re 1ea se s con t ro l o f t he bus . The
8 0 8 5 t b e n i n t e r p r e t s t h e c o m m a n d b 1 o c k a n d p r o g r 

a m  s t h e d i s kf 
n t e r f a c e c o n t r o l l e r t o p e r f o r m a n y d f s k r e l a t e d a c t i v l

.  t y .W h 
e n t h e d ï s k f n t e r f a c e c o n t r o 1 1 e r h a s c o m p 1 e t e d 

,'a n

o p e r a t i o n i t t e 1 1 s t 14 e 8 0 8 5 . I f t it e r e a r e a n y s t e p s 1 e f t t o t b e

c o m m a n d s e q u e n c e , t b e 8 0 8 5 p r o g r a m s t h e d f s k ï n t e r f a c e c o n t r o l l e r

t o c o n t ï n u e . I f t h e c o m m a n d s e q u e n c e i s c o m p 1 e t e 
, t h e 8 0 8 5 r e a d s

t h e d :1 s k s t a t u s a n d w r f t e s i t t h e c o m  m  a n d b 1 o c k i n m e m  o r y 
.  'r b e

s y s t e m m a s t e r c a n n o w  r e a d s t a t u s t h a t ï n d i c a t e s t h e r e s u 1 t s o f

t h e o p e r a t 1 o n .
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D I S K  D R I V Z I N I E R F A C E

T h e m  a i n p a r t s o f t h e d 1 s k d r f v e f n t e r f a c e a r e t h e

c o n t r o 1 l e r a n d d a t a s e p a r a t o r .

T h e d 1 s k d r 1 v e l n 2 e r f a c e :i s c o n t r o 1 1 e d b y a f i n i t e s t a t e

m a c b 1. n e ( F S N ) . A n F S M 1 s a c i r c u i t m a d e u p o f d i s c r e t e 1 o g 1 c a n d
m e m o r y w h i c b c a n a c c o m p 1 1. s h t h e t a s k s o f a In f c r o p r o c e s s o r . T h e

b e a r t o f t 'n e F S M  i s i t s x  e m  o r y ; t h e ï!l e cl o r y e s a d d r e s s i n p u t s

f u n c t i o n a s i n s t r u c t i o n s , a n d i t s d a t a o u t p u t s f u n c t i o n a s

c o tl t r o 1 a n d d a t a s J. g n a 1 s . E a c h m e ln o r y c e 1 1 o f t h e P R 0 M e o n t a ï n s

a d i f f e r e n t s t e p i n a n i n s t r u c t f o n s e q u e û c e .
T h e F S M o n t h e D I S K 3 i s b , s e d o n a b 1 p o 1 a r P R 0 M ( 12 3 4 ) a n d

u s e s P A L s t o p r o c e : s i t s o u t p u t s 1 n t o u s e f u 1 e o n t r o 1 s ï g n a 1 s .

T h e D I S K 3 F S M i s p r o g r a m m e d a n d s t a r t e d b y t h e 8 0 8 5 . T h e

F S M t h e n t a k e s c o n t r o 1 a n d c a r r i e s o u t t h e i n s t r u c t ï o n . I f a n y

d 1 s k d a t a i s t o b e t r a n s f e r r e d t o o r f r o m s y s t e m  m e m  o r y , t h e F S M

r e q u e s t s t b e b u s f r o m  t b e s y s t e m  m  a s t e r . W  1A e n t h e b u s i s

g r a n t e d , t h e F S M  d i r e c t s t b e t i m i n g o f t h e S 1 0 0 b u s c y c 1 e .

W  h e n t h e F S M  14 a s c o m  p 1 e t e d i t s i n s t r u c t f o n , i t s ï g n a 1 s t o

t h e 8 0 8 5 .

T h e d a t a e o *  f n g f r o * t h e h a r d d 1. s k 1. s a c o m p 1 e x s 1 g n a 1

c o a p o s e d o f c l o c k a n d d a t a c o m p o n e n t s . T b e a c t u a l s e t i a l d a t a i s

s e p a r a t e d f r o m th e c o m p l e x s i g n a l b y a c i r c u i t a p t l y c a l l e d t h e

d a t a s e p a r a t o r .
T b e D I S K 3 d a t a s e p a r a t o r i s e o m p o s e d o f e x a c t v a l u e a n a l o g

c o 1: p o n e n t s a n d b ï g h - s p e e d d ï g ï t a l c o m p o n e n t s . E C 0 s 7 a n d 1 9

g r e a t l y m o d i f i e d t b i s c i r c u t t .
T 11 o r o u g 11 d e s c r i p t i o n o f t b e e i r c u 1 t i s b e y o n d t h e s c o p e o f

t h f s m a n u a 1 . P r o b l e m s w f t h ï t s o p e r a t f o n s h o u l d b e d k r e c t e d t o

t h e T e c h n i c a 1 S t: p p o r t D e p a r t x e tt t a t C o m  p u P r o .

C I R C U I T L 0 C A T I 0 N

11 e r e i s a g u 1 d e t o t h e l o c a t 1. o n o f c i r c u i t s o n t b e s c h e m  a t i c

ï n t 11 e D I S K 3 t e c h n i c a 1 m a n u a 1 .

P A G E 1 : 8 0 8 5 : R A M a n d E P R O M

S l 0 0 d a t a a n d a d d r e s s b u f f e r s

f n t e r n a 1 b o a r d s t r o b e s

vec tored l.n terru p t Jum per po s t s

I / 0 p o r t d e c o d e an d r e s e t

PA G E 2 : D M A s f g n a l a n d p r f o r ï t y i n t e r f a c e

S 1 Q 0 s t a t u s a n d c o n t r o 1

F S M
o v e r r u n d e t e c t c f r c u f t

w a i t s t a t e s y n c . c i r c u ï t

P A G E 3 : d a t a s e p a r a t o r
d 1. s k d a t a w r i t e c 1 o c k

h f d a t a d e t e c t o r
d r i v e s t a t u  s a n d c o n  t r o l ï n t e r f a c e
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r/w mu l tïplex er
V c c f a ï l d e t e c t

d r i v e s e l e c t b u f f e r

P A G E 4 : d i f f e r e n c i a l r e c e i v e r s a n d t r a n sm l t t e r s

rlu m ux/dem ux and da ta c om pen sa tor

T E S T  S O F T V A R E

P R O D (J C T I 0 N T E S T

T h e p r o d u c t .t o n t e s t f o r t h e D I S K 3 b e g i n s v 1 t h a n e x e r c i s e

o f t h e b o a r d w i t h a F O R T H l a n g u a g e p r o g r a m  
.  T h e n : t h e b o a r d 1 s

u s e d t o f o r x a t , r e a d a n d w r i t e a h a r d d i s k u n d e r C P / M 8 - 1 6 a n d
M P / M 8 - 1 6 .

T h e F 0 R T 11 t e s t 1 s a s e r i e s o f r o u t i n e s o r F O R T H w  o r d s t h a t

t e s t t h e v a r ï o u s c o m m a n d s t h a t t h e c o a t r o 1 1 e r Ih u s t e x e c u t e 
.

I t r e q u i r e s a s i m p l e C P / M 8 0 s y s t e m w I t h a D I S K 3 a n d h a r d d i s k .
T h e t e s t w r i t e s g a r b a g e t o t 1) e h a r d d i s k . s o u s e a h a r d d i s k w i t h
e x p e n d a b l e d a t a o n f t .

F a f 1 u r e i n a n y o n e o f t h e r o u t f n e s s h o u 1 d c a u s e t h a e r o u t i n e

t o h a l t a n d a n e r r o r m e s s a g e t o b e d i B p 1 a y e d a t t h e s c r e e n 
.

S u c c e s f u l c o m p 1 e t f o n o f a r o u t i n e s h o u 1 d c a u s e a n '' 0 K '' t o b e

d l s p l a y e d a t tb e t e r m  i n a l .

T h e p r o c e d u r e f o r r u n n 1 n g t lt e F O R T H t e s t :

1 . B o o t t h e F 0 R T H t e s t d i s k e t t e ; C P / M 8 0 s ho u l d s i g a o n .

2 . T y p e '' d v d r ï v e r .b l k '' . T h 1
. s c a u s e s t b e F 0 R T H p r o g r a m t o

s i g n o n w i t h t h e D I S K 3 a p p 1 i c a t 1
.  o n s 1 o a d e d .

3 . T y p e '' f s t '' . T h f s f s t h e f 1 r s t a c t u a 1 s t e p o f t h e t e s t 
.

I t r e a d s 5 0 0 s e c t o r s i n t h e a r e a o f t h e d i s k t h a t h a s

p r e c o m p e n s a t e d d a t a .

4 . T y p e '' o c a t '' . 'r h i s r e a d s 5 0 Q s e c t o r s f r o m  t b e d i s k i n a a

a r e a t h a t d o e s n o t h a v e p r e c o m  p e n s a t e d d a t a 
.

5 . T y p e '' t s t '' . T h i s i s a c o m b l n a t i o n o f r o u t l n e s t h a t r e a d 
,

w r ï t e , a n d f o r m a t v a r i o u s a r e a s o n t h e d 1
. s k .

6 . F o r e x t e n d e d r u n n k n g o f t h ï s t e s t 
, t y p e * t s t m a n y '' .

T h i s c a u s e s t h e #' t s t '' r o u t ï n e t o b e r e p e a t e d u n t i 1 a k e y i s

s t r u c k a t t h e t e rm ï n a 1 .

T h e F 0 R T H t e s t p r o v e s t h a t a 1 1 b a s i c o p e r a t ï o n s o f t h e

c o n t r o l l e r c a n b e a c c o m p l i s b e d w i t h o u t e r r o r 
.

Th e C P / M a n d M P / M p o r t i o n o f t h e t e s t a s s u r e s t h a t t h e D I S K
3 c a n a c c e s s t h e h a r d d ï s k u n d e r c o n t r o 1 o f t h e o p e r a t i n g s y s t e m  

.

T h i s t e s t r e q u ï r e s a n 8 5 / 8 8 b a s e d s y s t e m t h a t c a n b o o t C P / M 8 - 1 6
a n d M P / M 8 - 1 6 . S ï n c e 1. t ï n c 1 u d e s f o r m a t t 1

.  n g t h e h a r d d 1. s k , u s e a
h a r d d f s k w h i c h h a s e x p e n d a b l e d a t a o n 1

.  t .
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The CP /M and M P /M test procedure is v ery slmple :

1. Boo e a floppy-on ly v er sion of CP IM 8-16 .

2. I yp e ''d fsk ; fo rm a t v er i f y'' a nd an s w e r ''F ' to th e
1

q u e s t i o n s . 'f la i s d o e s a s i m  p 1 e f o r m  a t a a d v e r i f y o f a 1 1 o f

t b e h e a d e r a n d d a t a f i e l d s o f t 11 e h a r d d i s k . 1 t t a k e s a b o u t

2 0 m 1. n u t e s .

3 . Boo t a bard d isk v er s i on o f CP /M 8- 16 ( CPM H 40 . SYS ) .

4 . P I P t h e c o n t e n t s o f t h e f 1 o p p y d i s k e t t e t o t il e h a r d

d 1 a k ( d r i v e A 1 ) .

5 . T y p e '' d i r a : '' t o r e a d t h e d ï r e c t o r y o f d r iv e A : .

6 . B o o t a h a r d d 1. s k v e r s i o n o f MP /M 8 - 1 6 ( M PM 3 4 0 . S YS ) .

7 . R e a d t h e d ï. r e c t o r y o f d r ï v e A  ; .

8 . P I P t h e c o n t e n t s o f d r f v e A : t o d r 1 v e B : .

9 . S u c c e s f u 1 c o m  p 1 e t i o n o f a 1 l t lA e a b o v e s t e p s w  i t h o u t

e r r o r m e s a a g e s c o m p l e t e s t h e p r o d u c t f o n t e s t .

L A B T E S T

T h e 1 a b t e s t f o r t r o u b 1 e s h o o t i n g i s t 14 e s a Ia e a s t b e

p r o d u c t 1 o n t e s t . 3 u t e 1) e 1 a b t e c b n i e i a n i s e x p e c t e d t o b e t t e r

u n d e r s t a n d t h e e r r o r m e s s a g e ( s ) g e tz e r a t e d b y a f a 1 1 u r e .
G e n e r a 1 1 y , a n y e r r o r s i n t h e C P / M a n d M P / M t e s t 1 n g s b o e l d

s 14 o w  u p 1. n t b e F 0 R T 11 t e s t i n g . A 1 1 e r r o r m e s s a g e s i n t lA e F 0 R T H

t e s t s h o u 1 d g f v e a n e r r o r n u m  b e r . 1 h i s n u m b e r i s r e a l l y t h e

s t a t u s b y t e r e t u r n e d b y t h e D 1 S K 3 a f t e r r u n n i n g t h e i n s t r u c t i o n

t b a t f a f 1 e d . T h e t a b l e o n p a g e s 1 x o f t h e D I S R 3 t e c h n 1 c a l

m  a n u a 1 s h o v s t b e m e a n f n g o f t h e s t a t u s b y t e .

T h e F 0 R T i! t e s t s o f t w a t e c o n t a i n s r o u t f rl e s , o r w  o r d s : w h i c h

a r e n o t u s e d 1. n n o r m a l t e s t 1 n g , b u t w 1ï i c h a r e u s e f u 1 w h e n

t r o u b I e s h o o t i n g a f a i 1 e d b o a r d . T h e y a r e u s e f u l b e c a u s e t h e y

a l l o w  y o u t o p e r f o r m s f m p l e 1 o w l e v e l o p e r a t l o n s o n t h e d l s k l ï k e

r e a d a s i n g 1 e s e c t o r o r f o r m  a t a s i n g 1 e c. y 1 i n d e r . T o u s e t h e s e

w o r d s , b o Q t t h e D I S K 3 F 0 R 'r H t e s t d i s k e t t e a n d t y p e '' d v

d r 1. v e r .b l k %' . A n e x p 1. a n a t ï o n o f t b e m o r e u s e f u l w  o r d s f o 1 1 o k s .

1 . S P E C I F Y -- '' Q 5 4 O s p e c 1 f y '' - s e t s u p e h e s p e c .t f y b 1 o c k o f
d r i v e r e 1 a t i n e p a r a ln e t e r s . ( S e e p a g e 1 0 o f t h e T e c h tl f e a 1

M anus 1 f o r an exp lana t ion o f t he s pe c f f y b l ock . )

2 . I N I T - r e s e t s D I S K 3 c i r c u ï t r y , s e 1 e c t s d r i v e 0 y a n d

s e t s u p I 0 P B .

3 . 11 0 M  E - c a u s e s t h e d r i v e t o m  o v e i t s h e a d s : o r s e e k , t o

s e c t o r 0 .

5



4 . S T - d o e s a ''Q 54 0 s p e c 1 f y i n ï t h o m e '' a l 1 1
.  n o n e c o m al a n d

f o r c o n v e n 1 e n c e . S i n c e t h t s c o m m  a n d d o e s e s s e n t 1
.  a 1

i n ï t i a 1 1 z a t 1 o n o f t h e d r ï v e u n d e r t e s t , i t s h o u 1 d b e r u n a t

t h e b e g 1. n n 1 n g o f e v e r 7 s e s s i o n * 1 t h t h e F 0 R 'C 5 w o r d s .

5 . N 0 0 P - f n s e r t s a N 0 O P E R A T I0 N c o m m a n d i n t o t h e I O P B a n d

p o k e s t h e D I S K 3 . A r e t u r n t o F 0 R T H ( s ï. g n a 1 1 e d b y a n '* 0 K ''
a t t h e s c r e e n ) a f t e r t h ï. s w o r d m e ,'4 n s t h a t t h e D '! S K 3 s y s t e m
i n : e r f a c e p r o b a b l y c o r r e c t l y a c c e s s e d t h e I O P B f r o m s y s t e m

m e m  o r y , 1 n t e r p r e t e d a n d e x e c u t e d t h e c o m  m a n d c o r r e c t 1 y , a n d

r e t u r n e d s t a t u s t o t h e 1 0 P B f n d i c a t ï n g c o m  p 1 e t i o n . T b i s i s

a g o o d w o r d t o s t a r t a t w h e n t 't o u b 1 e s h o o t 1 a g a D 1 S K 3 e h a t

h a n g s u p o n a n y a t t e m p t t o p o k e i t .

6 . S E E K  - e : 0 0 s e e k '' - s e e k s , o r m o v e s t h e !A e a d s 
, t o t h e

c y 1 1. n d e r s p e c ï f i e d .

7 . F M T C Y L - '' 1 0 0 F M T C Y L '* - f o r m a t s t b e c y l f n d e r s p e c i f i e d 
.

8 . B D F - a c o n s t a n t w  h i c h p o i n t s t o a b u f f e r i n s y s t e m

m e m o r y u s e d f o r r e a d a n d w r ï t e o p e r a t i o n s .

9 . F I L B U F - ''E 5 F I L B U F '' - f i 1 l s t h e s y s t e m b u f f e r m e m o r y

w  :: t h t h e h e x b y t e s p e e i f i e d .

1 0 . D IJ - '' b u f d u '' - d u m p s , o r d :ë s p l a y s a t t h e t e r m 1
.  n a 1 , t h e

c o n t e n t s o f 6 4 b y t e s o f m e x o r y b e g i n n i n g a t t h e a d d r e s s

s pec i f i ed (he r e it is the v a lu e BIJF ) .

1 1 . R D - * 1 0 r d '' - r e a d s t h e s e c t o r s p e c i f i e d 1
. n t o t h e

b u f f e r .

1 2 . R D S - *' 2 0 1 0 r d s '' - r e a d !n u 1 t i p l e s e c t o r s f n t o m  e In o r y

s t a r t i n g a t t h e s e c o n d n u m b e r a n d e n d f n g a t t h e f 1 r s t n u cl b e r

K i n u s o n e . A f t e r r u n n 1 n g t h l s w o r d , t h e b u f f e r w i l l c o n t a i n

d a t a f r om t h e 1 a s t s e c t o r r e a d .

1 3 . W R - '' 1 0 w r '' - w r i t e s d a t a f r o m t h e b u f f e r i n t o t h e

s p e c 1. f 1 e d s e c t o r .

1 4 . M A N Y - '' n o o p m a n y '' - r e p e a t s t h e p r e c e d 1
.  n g c o m m a n d

u n t i 1 a k e y i s s t r u c k . T h i s i s u s e f u 1 f o r r u n n ï n g a

p e r f o d 1 c e v e n t 1. n t h e D I S K 3 c ï r c u f t r y w  h i 1 e o b s e r v i n g n o d e s

w i t h t h e s c o p e p r o b e .

1 5 . B E X - c 14 a n g e s t h e n u m b e r b a s e o f t h e t e r m 1
.  n a 1 I / 0

p r o c e s s o r t o h e x a d e c i ln a l . F O R T 11 c o m e s u p ï n d e c f m a l .

1 6 . D E C IM A L - c h a n g e s t b e n um b e r b a s e t o d e c lm a l .

6
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COM F ?T KR XN CLOSDZE 2

The re are t< o en clo su re styl es av ailab le , a desk  top an d a rack x oun t.

other than the m oun ting h ard w are the y -re id ea tical. Tb e ENCL OSURE 2

com es w ith 20 slo t fully term iua ted and m otherboards avallable. A11

the m o therboards are al so kuen cical ex cep t for the aum oer o f bo atd

slo ts. The eons tan t vol tag e po w e r supply has a cl rcul t b reak er on the

A .C. line and is fully fu sed on the outputs. It is fu sed at 25 Am ps
on the 10 vol t output , and 3 Am ps each on the 16 vol t ou tpu ts. I t will

opera te v ell v fth a v arylng line vol tage , but m ust b av e 60 Ez. N o

prov ision ha s been m ad e for 50 E z ope ra tfon thou gh a dïffe ren t tran s-

form er could be ina talled for this purpo se.

PRODUCT ION  TE STS

There fs only one check m ad e on the ENCLOSURC 2. Tb is is a check of

the the bus vol tages. Fac ing fron t of the em p ty enclo sure , the tw o

farthest left bus pins in any slot (pins 1 and 51) should be 10 volts.
The second from tbe left in front (pln 2) should be +16 volts. T:e
second from  the left in back should be -16 vo lts. The two farthest

rlght pins (pïns 50 and 100) should be ground, as are pins 20 and 70.
Al1 tbe rest sbould be at a term in ation voltage o f 2.7 volts. This can

be adlusted vith the trlmpot at the baek of the motherboard. If tbls
tetm ïn a tion vol tag e is off it m ay produc e err atic ope rat fon o f the

eom pu ter. A 1l pin s shou ld be ch ecked for p roper v ol tages. The sy stet

boards can be fnstalled at thïs tfœ e and t:e systex booted .

CnMMo: EW CL OSH QM 2 PRO3I-F MS

S YM PT OM  : PR OBA BLE CA PSE 2 QFMRDY

) :

K o boo t : No v ol tag e on bus : Cb eck fuse s

: 1

: No vol tag e from  : Cb eck rec tifier and

t supply ) su pply ci rcui t

: :

: Two bus pins sho rted : Check each connec tor :
: ) a ïn may b e toucbing

: : the one o ppo sf te

: 1

Erratic operation : Bad termfnatfon : Adlust R6, check P2
: v ol tage : on m o tb erbo ard

: 1

B low s fuses : Pin s 2 aad 52 so rtiag : Check a11 connectors

: )

: Boatd no e in se r ted : Ch eck all boa rd s

: cort ec tly :
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M-BRIVE/H

The M-Drïve/H consists of 512K of dynam ic RAM , and an LSI refresh
eon troller. An 8203 refresbes the 64K x 1 DRA M  and arb itrates acce ss

to th e m .

Tbe starting add ress is loaded in to a series of coun ters on the board .

Da ta ls then transferred ln sequence w ithou t the need to send a new

addr ess for each byte. Tbi s speed s up tr an s fe rs coa sider ab ly .

The M-Drïve/H looks like tvo I/0 ports to the system. It takes up no
mem ory space. One I/0 port is used to load the address into the
co un ters. Tbe o ther is u sed to read and w r i te da ta.

PR ODUC T IO N  TZ ST S

There is one test of the M-Drive/H in production. Tbere are several
portion s to th is test y w h ich te st b0 th th e RA M  array and the sup po rt

cïrcui try .

M DR : Th i s test requ ire s no sp ec ia l ha rdw a re . The fi rst par t of the

test fs the B IT STUCK H IGH test. Th is sends an 00 Rex to each

addre ss on the board , then read s it back ou t . If any th ing bu t

00 com es back an error m essage is giv en , sayïng the address ,

w b ich b 1 t w as w rong , and th e exac t loca tion of the b ad chip.

N ex t is the B IT STUCK  L 0W  test. Th is send s ou t an FF H ex to each

add re ss on the board , and read s ï t baek . The error m e ssag e s is

the sam e , g ïv fng the loca tïon o f the ptoblem  and the na ture o f

th e e rro r.

Th e CNE CKERBOA RD test send s a 55 H ex ou t to each loca tion and read s

f t b ack. A ga in tbe m essa ge g iv es loca tïon and na tu re o f the

problem . Thï s tes t is h elp fu l in de terx ïn ing if tw o da ta lin e s

are sh o r ted toge tb er .

T he A DDR E SS LINE TE ST tests each ad dress lïn e ind ïv idually . A  55

Rex is sent to address 0, and v erified. 55 is then sen t to

add ress 2 th en to 4 ,8:16 H ex on to address 800000 n ex . The

add re ss is sim ply increm en ted one add ress l ine at a tim e . Th e

co n ten ts of the rest of the boa rd a re checke d eacb tfm e the

address is increm en ted to see if an address line fs sbor ted to

any o ther lin e .

Finally there is tbe RANDOM WRITE/READ TEST. This test takes tbe
code of the te st and dup l fca tes it ov er and ov er un tïl the

board fs fu ll . Thi s te st s pa tte rn sen si tfv i ty o f the board .
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RE PA IR  TEST S

There are two very short tests used ïn ehe repair of the M-Drive/H.
rhese are M DR V and S DR V IN. Th ese te sts sim p17 allow  acc ess to any

g ïven ad d r egs -vi th an Y 'nz te of da ta. Jï th 2he use of 2D7 86 , the

desired address and da ta can be loaded in to the rou tfne and execu ted.

M DR V w rf tes the da ta to the add r es s and M DR VIN r ead s the da ta back

from  tha t loca tion. T hese can be sto pped and single stepped th rough

for ea se ln trac ïng the p ro bi em .

An ex am ple o f ho w DDT could be used to atep throug h a sho rt routïne

follow s (undetlïne indicates user entry):

B >DDT 86 MDRV .CM D

DDT86 1.1

STA R T E'D

CS 1C 00 :0000 lC 00 :O 11F
- S l00

1C00 :01O0 B 1

1C00:0101 00 :; (Extended address)
lC 00 :0 102 38

1C00:0103 00 éy (Low order address)
1C00:0104 00 Jé (Eïgh order address)
1C 00 :0 105 3 4

1C00:0106 55 éé
1C 00 :0l0 7 w

G 100

F ir st the value o f the ex tend ed add ress is chang ed , then the low

order, th en the hïgb o rder are cbanged. The data can al so be cbanged

to w ha tev er da ta you w fsh. Thfs fs a con tïn uïng loop tha t load s the

sam e add re ss ov er and ov er w fth the sam e d ata .

Stepplng tbrough th is routlne enab les you to 8e e the add ress beïng

load ed fn to the co un ters one by te a t a tïm e and shï f ted to hlgher

lev el s un til the en tire add re ss fs load ed . It also enab les you to see

the da ta load ed ïn. T hï s m ak es ï t v ery easy to de tec t a p rob lem w itb

eï ther da ta or add ress lin e s. Wh en u sing M DRV IN the add ress ts

inserted as before. The data does not need to be reloaded in to the
routine. The data tha t w as loaded fn to m em ory v ï th MDRV sbould stïll

be tb ere w h en read back ou t u slng M DRV IN .
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CaMMoN M-DRIVE/H PROBLEMS

SYM PT OM  : PR QBABLE CA USE : REM EDY

: :

B oard is n o t : 3ad m em ory ckip : Check boa rd w i th

recognï zed fû boot : : MDR  test

M-Drive/H memory size : :
m essage : :

: 1

Board does aot extst : Board is no t be fng ) Check board aelec t

in MDR : selected : :6 pin 3 (high active)

:' )

) :

N o re M -D riv e ex ï sts : B oard is being selec ted : Cb eck  fot ex tr a board

than ex pec ted : for m o re than one boa rd : select for all eigh t

: loca tion : board loca tioas

1 :

1 :

F ail s row  0 colum n 0 : Bad con ttol signal : Ch eck ou tpu ts from

1 : U 6 PA L cbi p

1 l

J )
Faïls whole row  ) No RAS : Cbeck output from U 10

: 1

: Bad ad dress lïne : U se M DRV and M DR V IN

: : to eheck add ress lines

: 1

1 :

F ail s diffe ren t : Bad data bu f fer : Us e M DR V and M DRV IN

locs tloqs : : to check data lines

1 )

MMc 4/1/83
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CPU 8085/88

rh e CPU 80 85/88 is a sy s tem proce sso r boa rd w ï cn uw o m zc rop roc e sso rs :

8085 and 8088. Bo th proce ssors sh are m uch of the sam e S 10O bu s in ter-

face cïrcuitry (i.e. control, status, address, and data drivers) and
only one orocessor can be on-lfne at a tim e. The 8085 curtencof runs
at a speed of 6 M Hz (using the 8085:H-1 chip) and can be switched for

2 MHz operatfon ; the 8088 currently runs at 8 MHz only (using the
8088-2 chip). The 8085 is an 8-bit CPf and the 8088 is a 16-bït CPP

(essentially an 8086) vith an 8-bie data bus; because of 1ts 8-bït
da ta bus , the 80 88 can easfly sba re the da ta bus w f th the 8085.

The CPU 8085/88 ïs supported at Comppro by the CP/M-80: CP/M -86,

CPM 8-16, and MP/M 8-16 operatïng system s.

Tbe su ppo rt h ard w a re for tbe tw o C PP S can be d iv ïded ln to se p ar a te

fun c tïon al blocks for d ïscus s ion , the ffrst o f w hi ch is the SW A P

C IR CP ITR Y. Thïs c ollec tïon o f flip- flo ps and g a tes carr ie s ou t an

o rd erly tran sfer o f con tr ol of the bus from  one C PP to the o the r. Th e

seq u en ce o f s tep s is as fo l lo w s :

1) processor A ls on-llne, processor B is off-lïne (because
its hold signal is activated)

2) processor A executes the assem bly language com mand ''IN xx''
k b e re ''xx '' is a hex by te w h ich co rrespon ds to a pr e-

arranged address (the standard address for Compupro
softw are is FD)

3) an octal comparator compares the ''xx'' to a switch settlng
and , if they m a tch , is sue s a pu lse w h ich , w hen ''AND ed''

w f th con tro l and sta tu s sfg na l s tha t iden tl fy an ''IN ''

ln s rru c tion , cau ses a fllp- flop con ffg ured a s a on e- sho t

to pu l se

4) tbis mom entary pulse initiates circuitry whicb
d e ac tiv a te s the H OL D l ïne on p ro ce s so r B a nd a c tïv a te s

the ROLD lln e on proce sso r A

Th e c ïrcu ï try w h ïch ïm p lem en ts s te p fo u r m u st re spo n d to a PH OLD *

signal from DM A d ev ic es on th e S 100 bus , d el ay ing i t du ring a

p roc essor sv ap un tïl the sw ap is ov er , and gu fd ïng the PHOLD * to the

o n - l l n e pro c e s so r.

The PR OCE SSOR SW A P c lrcuï try can o ptional ly rese t the new ly on- lïne

p rocesso r by the se ttïng of s w i tch es 1-4 an d 1- 5. A on e- sho t

con tro lled by an RC circu t t respo nd s to s ta te o f the processo r hold

a ckn o w l edge sïgp al s a nd d rïv e s tb e re se t to the a p p ro pr ia te p ro c e s so r

if the sw i tch se t tin g s all ow .

F a ïlu r e s in th e PR O C ESS OR SW A P cï rcu i try c an usua l ly b e trac ed to on e

o f the p roc e sso rs no t re spo nd in g to a ho ld re qu e st qu iek ly e no u gh , so

I
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sw app ing ou t the proc ess or s is usu ally a good fir st step in trou ble-

sho o ting su c h a prob lem . lf ter ru l ïn g ou t the proc esso rs as cau se fo r

a sv ap fa flu re , m ak e sure tha t zhe ''po rtpu lse'' sign al is be fng

generated at 72 pin J wrliie runtzlny uhe sW AP5 program ksee productlon
tests). If ehere is no ''portpulse'', check the decoder/comparator
cïrcuïtry; lf there is a ''portpulse'' check the flïp-flops (U9 and

U10) and assocïated gates which generate the actual hold aignals.

A seû ond block of tb e CPE sup por t ba r dw ar e is tbe M EM OR Y M MNA GE M ENI

c ircu i try w h ich is used to se lec tive ly asse rt ex tended address b tts

A 16 to A 23 und er prog ram co n trol. To do thï s , an oc ta l la tc h , d riv en

by the C PU da ta lfne s , drfv es ï ts ou tpu t on to the ex tend ed ad d re ss

l in es ; th e la tch l s clock e d by g a te s an d a com para to r w h ich r ecogn i ze

an ''ODT xx'' com and w h ere ''xx'' is a h ex by te m a tch ing the se tting o f

switch 3. (Switch 3 and the comparator are also used by the SW AP
circultry). The octal latch drives the contents of the accumulator
on to :b e ex tend ed add r ess lln es . Sin ce tb e 80 88 can already d riv e A 0-

Al9y provision is m ade through a multiplexor (U29) to only ''m anage''
address bï ts :20-A 23 w hen the 8088 fs on- lïne.

T roub le sboo ting th is c ircul try is b e st don e w h ile runn ing th e 3A S IC

pogram , T5 (see productlon tests below). If the test shows that the
ex tend ed addre ss lines are no t be fng asser ted a t a ll . cbeck ou t the

decoder/comparator cfrcuitry; lf the extended address llnes are being
asser ted , but they are be ing a sser ted inco rrec tly , check the reg f s ters

tha t ac tua lly dr iv e th e ex ten d ed add re ss l in es .

A no th er separa te block of su pport c ircul try fs the POW ER ON JDM P

fea ture ; thl s allo w s the proc e sso r to beg ïn fe tchlng ïn s truc tïon s

from any address on a 256 b y te bound ary in the flt st 64K page o f

m em ory w h en po w er is tu rn ed on and , op tion ally , w he n a rese t occu r s.

To ac com p lïsh this , a f llp- flop w h ich de tec ts the po w e r-on- cle ar or

rese t sïgn al enabl es a PO W ER 0N JU M P la tch and dï sab les th e r egular

p ro ces sor da ta- in la rcb . Th e POW ER  0N JUM P la tcb force s a thr ee-by te

Jump instructlon (accordlng to settlng of swftch 2) onto the processor
data lïnes and then fs dfsabled. The processor Jumps to the specffled
add ress , the reg ul ar da ta- ln la tch fs en ab le d , and the proce sso r

begins fetcbïng instructions from the address to whicb lt bas Just

Jumped .

Fa ïlu res ïn th fs circui t can be trac ed ou t by sim ply enab llng a POW ER

ON JUM P and single- s tepp lng th rough th e f irs t few  b u s-cy cles af ter a

powef on, exam fning the state of the data latches (U38 and 726) and
power on detect flip-flop (U5) after each step. If the POWER ON JUMP
fa il s bu t the POW ER 0N RESET w o rk s w ell , c he ck w he the r th e po w er on

capacltor (C9) and reslstors (R13, 14 and 15) are intact.

Tb e nex t bl ock o f c irc ui try to d ïscu ss fnclud es th e clock c ircu f try

fo r the processors and S 100 b us. Th e 8085 is drïv en by a slm ple 12

M H z c ry s ta l or b y a 4 M H z sig na l prod u ced by a T Tt -g a ted R C tank

c frcu i t ; sw i teb fou r se l ec ts w b ich o f th ese s ign a ls is pa ss ed tb ro ugh

to the clock inputs of the processo r. The 8088 requ ires a clock
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sïgnal whïch uaintalns 66/33 Z duty cycle. An Intel 8284 IC, driven
b y a 24 M H z crys tal , is used to prov ide thi s. Since the PR I s igna l

for :he S l00 bu s and the sys tem c lock for th e bo ard m u s t 5e dr fv en by

the sa m e ul ucm used fo r uhe ou - iïne proc esso r, a fw-l p- fl op w hi c ù

''r em em b ers'' w b icb p roce ssor is on- l ine is u sed to en able e itber th e

808 5 cl oc k or th e 80 88 clock on to the PH I and system clock l ïn es .

F in a ily the 2 M H z S 100 C LOCK sïgn al is dr ïv en by a flip- flop v h ic h

d iv ld e s the ou tpu t o f th e 4 M H z can m c lrcu i t m en ti on ed ab o ve .

Faïlures fn the 8085 clock can usually be traced to bad crystals or a

fau l ty sw itch 4 9 the fa flu r e o f a n 80 88 clock ïs usua lly trac eab le to

a b a d 8 2 8 4 I C .

The last block of cïrcul try to be dïscussed can be refe rred to as the

BUS STATUS MACRINE. This is a PROM (D30) whose address lfnes are
driven by tbe status llnes of the 8085 or the 8088 (depending on which
one ls on-lïne), and vhose output drives (via an octal latch) the
S 100 s ta tu s lïnes. Th e PR OM e ssen tla lly ''decode s'' the s ta tus o f the

on- lin e proce ssor and drïv es th e S 100 sta tu s lin es ac cord ing ly .

Fa ilur e o f th is cl rcui t can usua lly be traced to the PR OM  i tse l f o r to

the trf-state buffer (V40) that gates the 8085 status lfnes to the
PR OM  a d d re ss lïn e s.

Most circui try of the 8085/88 board not discussed above falls under
the ca tegory of S 100 BPS INTERFA CER. This c ïrcu f try ïn clud es ga tes to

guide an interrupt to tbe on-llne processor, Jum pers to connect S100
vec tored ïn terru pts to one of the three restart in pu ts of the 80 85,

and g ates to asser t a w a i t sïgnal at the on- lin e pro ces so r d epend ïn g

on th e sta te of S 10 0 sïgn al s X RDY and PR DY , and s v i tcb 1- 3. In

addl tion , a sock et is prov ided w h icb allow s connec ting tb e da ta lin es

o f an IM SA I F ron t Panel to d a ta in pu t llnes of tbe on- lln e pro ces sor .

Fa f lur e o f th ï s ci r cui t can u su a l ly be trac ed to th e PR OM  i tsel f o r to

tbe trï-state buffer (U40) wbicb gates tbe 8085 status llnes to the
PR OM  in p u ts.

PROD BCT ION TEST

The production test for the CPP 8085/88 fnvolves runnïng programs
under two operatïng system s. Flrst, CP/M 80 is booted and a test of
the m em o ry m an ag er , a tes t of the s w a p cir cui try , and a BA S IC p rog ram

43 r  e  r u  n  .

Th e m em ory m an ag er tes t , N EW T S , i s an assem b ly Ian gu ag e prog ram  v h ich

as serts the ex tend ed ad d re ss lïnes on e-by -o ne a nd ehen read s fn the

ac tua l sta te of tho se llne s using an In ter facer 11 pa rall el po r t and a

m od if ied cab le conn e c ted d ire c tly to th e S 10 0 b u s. R unn i ng of tb l s

test requ i res tha t the test sys tem es m em o ry b e se t to g loba l.

Tbe sw ap circ uï try test, SW A P S, is a lso an a s sem bly langu age prog ram .

It uses the 8085 to iaïtialize two counters (one for the 8085 and one

for the 8088), tt then swaps to tbe 8088, uses the 8088 to decrem en t
1 ts ow n coun ter y sw a ps back to the 8085 , u se s the 8085 to decrem en e
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1ts respectlve counter, and com pares the two counters (assuring that
the 8088 d1d com e on- lïne and successfully accom plïsh i es

instructïons). This sequence is repeated 256 tïmes, thus renufring
the CPD co pe rfo rm  num e rou s ra p id sw a ps w i Lho u t e rr o r.

The BASIC test (run under the MBASIC interpreter), BASTST, ls a sfnple
p r og raa tba t use s a loo p to de c r em en t a cou n ter and ou tpu t s the v alu e

of th a t coun ter d u r ang e ach i tera tion o f the loo p. Th i s ce st s e rv e s

a s an  in ten siv e pr o c e s so r ex er c l se .

Dpcn coxpletion of the above tests, CP/M 86 is booted and a BASIC86
tes t y TST , is run . TST doe s essea tia lly w ha t the abov e BAST ST doe s :

repea tedly ou tpu t tïng to the te rm fn al und er con trol o f a loo p

s truc tur e ; ag ain , thf s fs an ln tensive ex rec fse o f the proc e sso r.

T> R TE sT s

Th e 1ab te sts used fo r troub l eshoo tl ng CPUAS w b fch h av e fa iled in

prod u c tïon a re a lm o st the sam e a s the prod uc tïon te s ts ; the x a fn

d lffe rence is tha t tbe m em ory m anag er test u sed is n o t NEW T S , b ut I 5 y

a program wrïtten in BASIC. T5 asserts the extended address lines Just
as NE W T 5 does y bu t in stead o f using a parallel port and special cab le

to check the resul ts , a JA DE probe , w h lch sho w s the sta te o f the S 100

bu s w i th LE Des , is v ie w ed by th e techn ic ian to assu re tha t th e prope r

sequen ce of ex tend ed add ress b ï ts ha s b een asserted.

Production tests can be single stepped under software control (usfng
DDT commands such as trace) or hardware control (usfng IMSAI Front
Panel or a JADE probe modlfied to single-step) ïn the technicianes
lab , a llo w ing i sola tfon o f tbe cause of fa flures to spec ffïc po r tfon s

o f prog ra m s.
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COMMON CPU 8085/88 PROBT-EMS

S'CEPT OM  : PR OBA BLZ CA P SZ : R EM E DY

: :

W il l no t bo o t : B ad cloc k : Ch e ck I ta l s ,

up : : 8284 (U 19), and
: : sw i tch 4

: :

: :

: Bad vol tag es : Ch eck in pu ts an d

: : o u tpu ts o f vo l tag e

: : regu lato rs

: :

1 :

: Bad rese t : Check JA DE p ro be

: capacltor (C9) : to see if board is
: : b e in g con tinua lly

: : re se t , b u s l s

: : l ock ed up

: :

: Proc esso r held in : Ch eck P 17 and

: w a f t s ta te : pu l l- up re s is to r s

: : o n i ts in pu t s

: 1

: P roc esso r in terrup t : Ch eck P 6 , U 32 , and

: a sse rted : V 13 fn terrup t ga te s

: :

: Add re ss la tch no t : Cbe ck A LE and SY SA L E

: enabled : at U23 (pins 1,2,3)
: :

: :

Boots CP/M 80, : Switch cïrcuitry : Check the HOLD signal on
bu t w on et bo o t : is fau lty : b0 th C PU S , m a ke sure th e

CP/M 86 : : correct one is held , and
: : tha t on ly one i s he ld ;

: : tr ace b ack  tb ro ug h

: : flip-flops (D9 & C 10)
) :

: Bad X ta l X 2 : Ch eck X 2 and

: : a ssoc fa ted cïr cu i try

: :

: Ba d cPU 8088 : Chang e CPë c hïp

: )

: Bad sva p de cod er : Ch eck sw i tch 3

: c ircuï try : se tting and cond i tion ,

: : (734 ) comparator , and
: : ''P or tpu l se '' flip- flop

: : a nd g a te s
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SXM PT OM : PR OB A B LZ CA U SE : REM E D Y

; *

W ill no t bo o t : Sw i tch circu l try ls : Ch eck HOLD sign al

MP/Mz-* : faulty (does ft : on b0th CPUs, trace
: boot CP/M 86 7.) : back through fllp-
: : flop s and ''P o r tpu lse ''

: : circu i try

: :

: Bad X tal X 2 : Check X 2 an d

: : a ssoc ia ted c ïrcu i try

: :

: Bad processo r : Replace 80 85 or 80 88

: :

; :

Do e s a par tlal : Bad P rom  G -165 U 30 : Ch ang e Ptom  G -165

b oo t : :
: :

1 :

Wo rks a t 2M Hz : Bad pad dle sw f tch S 4 : Che ck swl tch

w ill no t wo rk : :
a t 5M Hz : B ad I tal X 3 : Ch eck X 3

: :
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T h e 8 0 8 6 c h k p c a n b e s e t t o r u n i n o n e o f t 

w  o m  o d e s , M  I tl o rM A X
, d e p e n d t n g o n t h e s y s t e M e n v i r o n m e n t i

n  w b i c h t b e p r o c e s s o r
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tl a s i m p l e , s i n g l e p r o c e s s o r e n v i r o n m  e n t ; s 

e t t 1 n g t h e p r o c e s s o rt o M I X f 
a c i 1 i t a t e s i t s u s e 1

. n a m u l t i p r o c e s s o r e n v i r o n l)1 e n t 
.  T h e8 0 8 6 o n t h e C o m p 

u P r o C PP 8 0 8 6/ 8 7 i s s e t t o t h e M A X m o d e 
.

8 0 1 3 0

T lt e 8 6 / 8 7 c o m e s e q u i p p e d w i t h t h e I N T E L 8 0 1 3 0 
, a n L S 1 c h .i. pw h ï c h p r o 

c e s s e s ï n t e r r u p t s a c c o r d i n g t o a p r o g r a m m a b l
e p r t o r f t ya n d t ; z i n g s c h e m e

. I t f s a v a ï l a b l e f r o m In t e l w i t h l 6K
- b y t e s o f:i n t e r n a 1 R 0 M  

, b u t t h e o n e m a d e a v a 1 l a b 1 e f r o m t h 
e C o m p u P r of a c t o r y 1 s 

a R 0 M  1 e s s v e r s i o n . H o w  e v e r 
, p r o v i s i o n i s m a d e o n t h e8 6 / 8 7 C P U c a r d t 

o d e c o d e a d d r e s s i n g f o r t h e R 0 M s p a 
c e i f a R 0 M -v e r s i o n 8 0 1 3 0 i 

s a c q u f r e d .
T h e 8 0 l 3 0 t s p r o g r a m m e d t b 'r o u g b a 1 6 

-  b y t e 1) 1 o c k o f p o r t s 
,a n d d e c o d f n g o f t lA e a d d r e s s s p a 

c e f o .t t h e s e p o r t s i s a 1 s o
p r o v 1 d e d f o r o n t b e 8 6 / 8 7 c a r d . B o t h t h e 8 0 1 3 0 R 0 M 

a n d I / 0 s p a c ed e c o d i n g c i r c u i 
t s u s e d i g 1 t a 1 c o m p a r a t o r s w h 1

.  c h c o m p a r e d 1
.  ps w i t c lz s e t t i n g s t o a d d r e s s l i n e s d r 1 

v e n b y t h e p r o c e s s o r . T h e8 6 / 8 7 c a r d 
a 1 s o p r o v ï d e s b u f f e r e d f n p u t t o t h e f n t 

e r r u p t p i n s o ft b e 8 0 1 3 O f r o c
, t 1t e S 1 0 0 v e c t o r e d ï n t e r r u p t 1 1

. n e s a s w e 1 1 a sJ u Ia p e r p o s t s f o r s ï m p 1 e c o 
n n e c t i o n t o t h e v e c t o r e d i n t e r r u p t sf 

r o c! t h e a p p r o p r f a t e o u t p u t s o f t h e 8 0 1 3 0 
.C o m  p u P r o s o f t v a r e d 

o e s n o t In a k e u s e o f t h e 8 0 l 3 0 . T h e1 
n t e r r u p t d r i v e n M P / M - 8 6 r e 1 1. e s s o 1 e l y o n t h e S Y S T E M S P P P 0 R T I t 

op r o c e s a :: n t e r r u p t s 
, a n d C o m  p u P r o r e c o m m e n d s t h a t t h e 8 0 1 3 0 b 

er e In o v e d f r o In t h e b o a r d w h e n r 
u nn f n g M P / M - 8 6 . 11 o w e v e r , t he 8 0 l 30i s L e s t 

e d i n p r o d u c t i o n a t t h e f a c t o r y ( s e e P R 0 D U C T I 0 N T E S T S
b e 1 o w ) .

I f y o u r s y s t e m i s u s f tl g t h e 8 0 l 3 0 b 
u t i t f a i 1 s t o r e s p o n d t ov e 

c t o r e d i n t e r r u p t s 
, i t s b o u 1 d f i r s t b e d e t e r ln 1

.  n e d w h e t h e r t h e8 0 l 3 0 i t 
s e 1 f i s o p e r a t i o n a 1 a n d t h a t t h e s v i t c h 

s e t t i n g s e n a b 1 i n ga n d d e f i n i 
n g i t s I / 0 p o r t s p a c e a r e c o t r e c t 

.  I f t h e 8 O 1 3 0 a n d i t ss w t t c h s 
e t t i n g s a r e I n o r d e r , a g o o d p 1 a c e t o s t a r t l o o k ï

.  n g f o rp r o b 1 e m s i s a t t b 
e I / O c 17 i p s e 1 e c t ( I O C S * ) s i g n a 1 a t 11 2 4 p :i n 2 

;i f a p r o g r a m t h a t a t t e m p t s t o 
a c c e s s t h e 1 6 - b y t e b 1 o c k o f p o r t sd o 

e s n o t p u 1 s e t h 1 s c h 2
.  p s e 1 e c t , t h e n t h e o c t a 1 c o m p a r a t o r ( l

.1 9 )

1



o r t h e e x c 1 u s :L v e - o r g a t e s ( U 8 a n d 1 0 ) t h a t c o m p r 1 s e t h e p o r t
a d d r e s s d e c o d e r c i r c u i t s h o u l d b e e x a m  i n e d . I f t h e r e i s a n I 0 C S *

p u 1 s e , t h e n a s s u r e t h a t t 1n e v e c t o r e d i n t e r r u p t s a r e a c t u a 1 l y

b e 1 n g b r o u g h t t o t h e 8 O 1 3 O f r o m t h e b u s .

B Y T E S E R I A L T R A N S F E R  C I R C U I T

T h e 8 6 / 8 7 c a r d h a s a B Y T E S E R 1 A L T R A N S F E R C I R C 11 I T . T h i s

c ï r c u ï t f u 1 f i 1 1 s t h e S 1 0 O r e q u i r e m e n t t h a t 1 6 - b i t C P IJ s b e a b 1 e t o

p e r f o r m w o r d t r a n s f e r s i n o n e b u s c y c 1 e ( w i t b 1 6 - b i t m e m o r y ) o r
t w o c y c 1 e s ( q 1 t h 8 - b 1 t m e cl o r y ) . S 1. n c e t h e 8 0 8 6 p r o c e s s o r o n l y
k n o w  s a b o u t w o r d t r a n s f e r s , w h e n a v o r d i s t o b e t r a n s f e r r e d t o

o z' f r o m a n 8 - b i t s 1 a v e t h e 8 0 8 6 w i 1 1 g e n e r a t e t b e s t r o b e s f o r t h e

e v e n b y t e ( '' t h .t n k i n g '' t 11 a t f t h a s a c t u a l 1 y c r e a t e d t h e s t r o b e s
f o r a w o r d t r a n s f e r ) a n d t h e n i t w i 1 1 w a 1 t w h :ë 1 e t h e T R A N S F E R
SE QPE N CER c ircu i t c r ea te s th e s t r ob e f o r th e s e con d , o d d by t e . In
t h f s d i s c u s s 1 o n t h e T R A N S F E R C I R C U I T c i r c u i t f s u n d e r s t o o d t o

1 n c 1 u d e t h e a c t u a 1 b u f f e r s t h a t d r 1 v e t h e S 1 0 0 d a t a b u s a s w e l 1

a s t h e i r t ï m i n g a n d c o n t r o l e o ln p o n e n t s .

M  o s t o f t h e T R A N S F E R C I R C U I T c 1 r c u i t c a n b e f o u n d o n p a g e s

t w o a n d t h r e e o f t h e s c h e m a t i c . P a g e t w  o s h o w s t h e b i d i r e c t 1 o n a 1

b u f f e r s a n d r e g 1. s t e r s t h a t a 1 1 o w t h e u p p e r b y t e o f a k o r d t o b e

t r a n s f e r r e d t o o r f r o m m e m  o r y e i t h e r b y g a n g ï n g t o g e t h e r t h e S 1 0 0

D à T A 0 P T a n d D A T A I N 1 1
.  n e s i n t h e c a s e o f a 1 6 - b ï t s l a v e , o r

p a s s f n g b o t h t lA e la i g h a n d l o w b y t e s t h r o u g h t h e a p p r o p r i a t e I N o r

0 P T 1 ï n e s i n t h e c a s e o f a n 8 - b 1
.  t s 1 a v e . T h ï s a r r a y o f b u f f e r s i s

ï m In e d ï a t e 1 y c o n t r o 1 l e d b y t h e o u t p u t s o f t h e P R 0 M G 1 9 3 ( U 5 0 ) ;
t h e 1. n p u t s t o t 11 i s P R 0 M a r e d r i v e n b y b o t h t h e T R A N S F E R c 1

.  r c u i t r y

a n d o t h e r c o n t r o l c i r c u i t r y o n t h e c a r d ( f n c l u d i n g t h e P 0 W E R 0 S

J IJ M P a n d S TAT U S DE C 0 DE R c i r c u i t s ) .
P a g e t 1: r e e s h o w s b o t h t h e c :L r c u i t r y w h i c h c h e c k s t h e 1 6 - b f t

a c k n o v 1 e d g e 1 i n e ( S I X T N * ) g e n e r a t e d b y t h e s l a v e , a n d t h e
s e q u e tl c e r w h i c h g e n e r a t e s t h e c o n t r o 1 s t r o b e s t o a c c o m p 1 i s h t lA e

t r a n s f e r o f t h e s e t2 o u d b y t e o f a w o r d w h i 1 e t h e p r o c e s s o r w a i t s 
.

P a s t p r o b 1 e Tn s w ï t h t h f s c ï r c u i t r y 11 a v e b e e n n o t e d w  h e n a

l . 5 K o h m p u l l - u p r e s i s t o r w a s u s e d t o p u l l - u p t h e S I X T N A s i g n a 1 ;

t h a t v a l u e o f r e s i s t a n c e w a s n o t s o u r c i n g e n o u g h c u r r e n t t o

e n s u r e t h a t t h e S X T N * s ï g n a 1 w o u 1 d r i s e b a c k u p q u i c k l y e n o u g h

a f t e r t 1n e s 1 a v e d e v i c e h a d p u 1 1 e d i t d o w n , r e s u 1 t i n g i n a n
u n r e 1 ï a b 1 e S X T N * d e t e c t o r . 'r h e p r o b 1 e m  w  a s c o r r e c t e d b y

r e p 1 a c ï n g t h e 1 . 5 K o h m r e s 1
.  s t o r ( R 8 ) w i t h a 5 6 0 o h m r e s i s t o r ,

b u t t h e r e a r e 1 i k e 1 y t o b e s o m e o l d e r b o a r d s i n t h e f 1 e l d w i t 17

t h e o r f g :f n a 1 v  a l u e r e s :t s t o r .

à n o t h e r p r o b 1 e m r e 1 a t e d t o t h 1
. s c i r c u ï t w a s f o u n d w  h e n t h e

8 6 / 8 7 w a s run w ï t h e a r1y RA M 2 1 m em o ry c a rd s : th e r f se t ï m e on t h e
S X T N * 1 1 n e g e n e r a t e d b y t h e e a r l y R A  M  2 1 s v a s a g a :L n n o t q u 1

.  c k
e n o u g h . T h e p r o b 1 e c! w a s s o l v e d b y m o d i f y 1 n g t b e R A M 2 1 c i r c u i t r y

( s e e n o t e s i n t 17 e R A M 2 1 t r a f n ï n g m a n u a 1 ) s o p r o b 1 e m s w i t h t ln e
8 6 / 8 7 B Y T E S E R I A L T R A N S F E R C I R C P I T s h o u 1 d b e ï n v e s t 1 g a t e d o n 1 y
a f t e r a s s u r 1. n g t h a t t h e p r o b 1 e m i s n o t d u e t o a n u n m o d ï f f e d 

, o 1 d
R A M 2 1 ï n t h e s y s t e m .

T h e f ï r s t t h i n g t o i n v e s t ï g a t e w h e n h a v i n g p r o b 1 e m s w  i t h

t b t s c i r c u i t r y i s P R 0 5! G : 9 3 & i t c a n b e q u i c k 1 y s w a p p e d o u t f o r a

2



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

N ex t , de term ine w h e th er th e sign a l s ONE C YCLE (: 2 8 p in 3) an d

T W O C Y C L E (P 1 5 p i n 6 ) a r e b e ï n g g e n e r a t e d c o r r e c t l y a c c o r d l n g t o
t b e s t a t e o f t b e S X T N A s i g n a l ; t h e p r e s e n c e o f S X T N A d u r i n g a

t r a n s f e r (a s w h e n r u n n f n g w i th R A M 2 1 s o r R A M 2 2 s ) s h o u l d
g e a e r a t e a D N E C Y C L Z , w h l l e t h e l a u k o f S Z T N A d u r i n g a t r a n s f e r

(a s w h e n ru n n ï ng w i th RA M 1 7s ) s h o u l d g en e r a te a T W O C Y C L E .
I f t h o s e s f g n a l s a r e c o r r e c t , c h e c k o u t p u t s o f t h e f l l p -

f l o p s (ï 1 2 ,P l 3 , a n d U 1 4 ) a n d t h e ï r c l o c k l n p u t s . T h e s e
f l i p - f l o p s a c t a s a s h i f t r e g i s t e r a n d t i m e t h e s e q u e n c e o f a t v o

b y t e t r a n s f e r .

C O N T R O L  S T R O B E G E N E R A T O R

T b e n e x t b l o c k t o d i s c u s s c a n b e c a l l e d t h e C O N T R O L S T R O B E

G E N E R à T O R . T h i s c i r c u i t r y i s b u l l t a r o u n d t h e I N T E L 8 2 8 8 b u s

c o n tro l l e r c h i p (P 3 6 ) w h ï c h m on l to r s s ta tu s s ig n a l s (S 0 ,S 1 y a n d
S 2 ) a nd th e p ro c e s s o r c l o c k to p ro d u c e th e a p p r o p r ia te r e a d ,
w r i t e , a d d r e s s l a t c h , a n d f n t e r r u p t a c k n o w l e d g e s i g n a l s f o r t h e

f n t e r n a l b u s c y c l e s . T h e s e i n t e r n a l s l g n a l s a r e t h e n t r a n s l a t e d

t o S 1 0 0 b u s c o n t r o l s ï g n a l s b y o t h e r c l r c u i t r y .

A s u b s e t o f t h e c i r c u i t r y w  h i c h a c c o m p l i s h e s t h i s

tran sla tlo n to S 100 slg na l s i s th e R EA D /W R ITE STR O BE GE NERA T OR .
T h i s c i r c u i t , f o u n d m o s t l y o n p a g e s i x o f t b e s c h e m a t i c , m o n i t o r s

t h e r e a d a n d w r i t e o u t p u t s o f t b e 8 2 8 8 c h i p , t h e o u t p u t s o f t h e

W O R D /B Y T E T R A N S FE R C IR C U I T , t h e C P P c a r des ï n t e r n a l c l o c k , a n d

th e s ig n a l A LE (a d d r e s s l a t ch en ab le ). F r o n th e se s ig n a l s y i t
d e r f v e s t h e u n b u f f e r e d S 1 0 0 s i g n a l s P D B I N , P W R W , P S Y N C a n d

P S T V A L * . T b e s e s i g n a l s a r e t h e n b u f f e r e d o n t o t h e S 1 0 0 b u s b y

E 3 7 (p a g e fo u r o f th e sch e m a t f c). A p r o b l e m w a s n o ted in th i s
c f r c u i t r y o n b o a r d s o f r e v i s i o n ''B '' a n d e a r l i e r : t b e f l i p - f l o p

(ë 1 5 ) th a t c l o c k ed th e A L E s ig n a l th r o u g h to h e lp c r e a te th e
s t r o b e s w a s s o m e t i m e s f o u n d n o t t o r e s p o n d q u i c k l y e n o u g h . T h e

s o l u t f o n w a s l m p l e m e n t e d i n t h e ''B 1 '' r e v f s f o n b y a d d ï n g t w o

inv er ters (P 27) in lin e b e tw een ALE a t P 28 p in 8 an d the D - in pu t
o f f l i p - f l o p P 1 5 b ; c b e g a c e s a d d s u f f i c t e n t p r o p a g a t i o n d e l a y t o

r e l i e v e tb e c l o s e t i m i n g d e m a n d s m a d e o n f l ï p - f l o p P 1 5 a .

I n c a s e o f p r o b l e m s w ï t h c o n t r o l s t r o b e s , a n e a s y f i r s t s t e p

l s t o s w a p o u t t h e 8 2 8 8 c h i p b e c a u s e s o m u c h o f t h e o t h e r c o n t r o l

c ï r c u l t r y d e p e n d s o n i t s p r o p e r o p e r a t f o n . A f t e r t b a t , t r a c ï n g

back froo the un bu ffered con trol signal s (a t tbe top of pag e six )
i s f a ï r l y s t r a ï g h t - f o r w a r d , t h o u g h k e e p i n m f n d t h a t t b e

W OR D /B Y I E TR A N SF ER c i r cu i t m u s t b e o p e r a tin g c o r r ec tly a n d th e
ï n t e r n a l c l o c k m u s t b e r e l i a b l e .

H OL D R E Q UE ST T RA N SLA T OR

T h e n e x t b l o c k t o d f s c u s s 1 s t h e H 0 L D R E Q 11 E S T T R A N S L A T 0 R .
A s w a s m e n t 1 o n e d a b o v e , t h e 8 0 8 6 o n t h i s C P U c a r d i s s e t t o t h e

M A X m o d e ; c o n s e q u e n t 1 y , b u s r e q u e s t a n d b u s g r a n t s i g n a l s w h i c h

a r e e m p l o y e d t o t r a n s f e r c o n t r o 1 o f t h e b u s t o a r e q u e s t 1 n g D M A

d e v i c e a r e c o m  m u n i c a t e d t o t h e p r o c e s s o r v i a a s i n g 1 e b i -

d i r e c t i o n a 1 p i n , t h e R Q / G T 0 p 1. n . T h e M A X - m o d e 8 0 8 6 r e c o g n i z e s a
D M à b u s r e q u e s t b y a l o w - g o 1 n g p u 1 s e o n t h e R Q / G T 0 p 1 n , g r a n t s
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c o n t r o l o f t h e b u s b y a s u b s e q u e n t l o w - g o i n g p u l s e o n t h e s a m e

p i n , a n d r e s u x e s c o n t r o l o f t h e b u s o n l y a f t e r a t h i r d a n d f ï n a l

l o w - g o ï n g p u l s e o n t h e s a a e p ï n .

0 n t h e S : 0 0 b u s , h o w e v e r , a D M A b u s r e q u e s t l s m a d e b y

a s s e r t i n g t h e R O L D A s i g n a l y t h e b u s i s g r a n t e d b y a s s e r t f n g t h e

JHLDA (procesao r hold ackuow ledge) sxsnai , aad cne bu s reques t ls
t e r m i n a t e d b y d r o p p i n g o f t h e H O L D W s ï g n a l . S o t h e C P P c i r c u i t r y

m u s t t r a n s l a t e t h e S 1 0 0 H O L D * s i g n a l t o a m o m e n t a r y p u l s e o n t h e

8086 RQ /GT O line , tran sla te th e re sul tan t g ran t pul se from the
p r o c e s s o r t o t h e S 1 0 0 H L D : s ï g n a l , a n d t r a n s l a t e t h e d r o p p i n g o f

H O L D A t o a t h i r d , t e r m ï n a t ï n g p u l s e to t h e 8 0 8 6
.

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

o f th e s c h e m a t i c ; t h e s i g n a l R Q G T * i s t h e k e y p o i n t a t w h l c b t h e

8086 R Q /GT O p in connec ts to the tran sla tion c ircu l try
.  N o t e t h a t

w h e n a n 8 0 8 7 m a t h p r o c e s s o r i s i n s t a l l e d f n t h e s y s t e m
, a 1 1

r e q u e s t s t o , a n d g r a n t s f r o m , t h e p r o c e s s o r a r e p a s s e d t h r o u g h

th e 8 0 8 7 v 1 a i t s R Q / GT I p in ; w h e n t h e r e i s n o 8 0 8 7
, Ju m p e r J 8(

pa g e o n e o f sc h em a ti c ) o u s t b e in s ta l l ed to c on n e c t th e R Q G T A
s ï g n a l d i r e c t l y t o t h e 8 0 8 6 .

T h e m o s t c o m m o n l y n o t e d p r o b l e m w ï th t h i s c l r c u i t r y i s w h e n

a H O L D W s i g n a l i s t r a n s l a t e d t o t h e p r o c e s s o r a s a b o l d r e q u e s t
,b u t t h e s u b s e q u e n t g r a n t p u l s

e f r o m t h e p r o c e s s o r l s n o t
t r a n s l a t e d t o a H L D A s f g n a l . T h e s y s t e m  w ï 1 l u s u a l l y d o a s i n g l e

h e ad - lo a d (a b l in k in g o f tb e d r iv e l ig h t a n d a c l i ck f r o m th e
d l s k ) a n d h a n g w i th o u t b o o tf n g ; e x a m in a t ï o n o f t h e b u s w l tb a
J A D E p r o b e u s u a l l y r e v e a l s t h a t t h e H O L D W s i g n a l a n d a l l D M A

arbi tra tlon line s are a sser ted (for the Fh prfo rïty o f th e D ISK I)
b u t t h a t H L D A i s i n a c t i v e . D s u a l l y , s u c h a p r o b l e m c a n b e t r a c e d
t o t h e f a i l u r e s o f t h e g a t e s o n c h i p s ë 5

, P 1 1 , a a d : 4 4 .

N o t e tb a t e x a m ïn a tl o n o f t h e R Q C T * l ln e w i th a l o g i c p r o b e
c a n c a u s e e n o u g h c a p a c i t i v e l o a d i n g t o a l t e r t b e c i r c u i t e s

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

ln v e r te r (U 44 ) i s re l l ab le , av o id p rob ing th i s c ir cu i t d ir e c tl y
a t th e R QG T * sïg n a l .

S T A T U S G E N E K A T O R

T h e S I A T P S G E N E R A T O R m o n l t o r s p r o c e s s o r s t a t u s l l n e s

,a d d r e s s l a t c h t i m i n g , a n d w a i t s t a t e s e l e c t s w i t c h e s . I t d e c o d e s

t h e m w l t h a P R O M , a n d c r e a t e s t h e a p p r o p r i a t e S 1 0 0 s t a t u s l i n e s
.

Th e b e a r t o f th i s c ircu i t (a n d th e p a r t m o s t p ro n e to
f a f lu re ) i s PR O M G 1 92 (7 5 3 )9 w h e n th e S 1 0 0 s t a tu s s i g n a l s a r e
i n c o r r e c t , a n e a s y f i r s t s t e p i s t o e x c b a n g e t h i s P R O M  f o r 

ak n o w
n g o o d o n e . O t h e r p r o b l e m s h a v e b e e n t r a c e d t o f a u l t s f n

o c t a l b u f f e r P 5 2 o r q u a d l a t c b f 5 1
.

M E M O R Y  M A N A G E R

T h e M E M  0 R Y M A N A G E R e x p a n d s t h e a d d r e s s 1
. n g c a p a b i 1 i t y o f t h e8 0 8 6 

f r o m 2 0 b i t s ( 1 M b y t e ) t o 2 4 b i t s ( 1 6 M b y t e s ) . M u c h 1 i k e
t h e In e m o r y a a n a g e m e n t s c h e m e s o n t h e C o m p u P r o C P tl 8 5 / 8 8 a n d C P IJ
Z , 1 t a l 1 o w s t h e C P D c a r d t o 1 a t c b a n y f o u r b 1 t s t o a d d r e s s 1 i 

n e sA 2 0 t o A 2 3 
u n d e r p r o g r a m c o n t r o l u s ï n g a n I / 0 f n s t r u c t i o n .

A n I / 0 w r i t e t o a 1 6 1) 1 t a d d r e s s w h o s e l o w e r b y t e i s F D a n d
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w h o s e u p p e r b y t e m a t c h e s t h e s e t t i n g o f S W I T C H 4 p a d d l e s 3 - 1 0

w i l l l a t c h t h e f o u r m o s t s ï g n l f i c a n t b i t s o f t h e w o r d w r l t t e n t o

t h e o u t p u t s o f q u a d l a t c h : 4 6 . ï p o n t h e t r a n s i t f o n o f t h e s i g n a l

A d d r e s s L a tc h E n a b l e d u r f n g t h e at x t b u s c y c l e , t h e f o u r b i t s
l a t c h e d a t 7 4 6 w i 1 1 b e l a t c h e d t o t h e S l 0 0 a d d r e s s l i n e s 1 2 0

th r o u g h A 2 3 b y p a r c o f o c c a l l a c c n U 4 5 .

N o t e t b a t t h i s m e m o r y m a n a g e r r e q u f r e s t h e u s e o f t h e 8 0 8 6 *s

1 6 - b ï t I / 0 i n s t r u c t f o n : 0 ; T D X ,r r , n o t i t s 8 b i t I / 0

i n s t r u c t ï o n . (F o r i m p o r t a n t p o l n t s a b o u t t h e a c t u a l
l a p l e m e n t a t i o n o f s u c h a m e x o r y x a n a g e m e n t s c b e m e , s e e p a g e n l n e

o f the 80 86 tecbn lcal m anua l.)

F a i l u r e s o f t h i s c l r c u i t f a l l u n d e r t w o c a t e g o r i e s : f a i l u r e

to prope rly decode the I/0 instru c tion tha t la tches the da ta , o r
f a i l u r e t o l a t c h t b e p r o p e r d a t a . T h e l a t t e r i s m o r e c o m m o n a n d

a l m o s t a l v a y s t r a c e s t o b a d l a t c h e s o r b u s l ï n e s a t U 4 4 o r U 4 5 .

T h e f a ï l u r e t o d e c o d e t h e a c t u a l l n s t r u c t l o n c a n o f t e n b e t r a c e d

to bad con tac ts a t SW ITCH 4 (sw itch ing them on and off repea tedly
should rem edy this), or a fau lty oc ta l com parator (7 22).

To troubleshoo t the c frcu it , run the M EM M N GR prog ram (see
PR O D U C T IO N TE ST S b e l o w ) a n d o b se rv e th e u p p e r a d d r e s s l in e s o n
t h e J A D E p r o b e . I f t h o s e a d d r e s s l i n e s a r e b e i n g a c t i v a t e d , b u t

ï n t h e w r o n g s e q u e n c e o r p a t t e r n , t h e n e x a m i n e U 4 5 a n d r 4 6 a n d

r e l a t e d d a t a l f n e s . I f t h e r e i s n o a c t i o n a t a 1 1 o n t h o s e u p p e r

a d d r e s s l in e s (a n d i f y o u a r e r u n n ïn g th e p r o g r a m u n d e r th e

gu ïdelines explained below in the section on PROD UCT ION TESISL
r e r u n t h e p r o g r a m a n d s e e f f y o u a r e g e t t i n g a p u l s e a t P 2 3 p i n

6. If no pulse , check for 1ow go ïng pu lses a t IOW CW (P 23 pïn 5),

th e E 0 o u t pu t o f th e c o m p a r a to r (7 2 2 p ia 1 9 ) a û d th e E I ta p u t o f
th e c o m p a r a to r (: 2 2 p in 1). T h e so u rc e o f th e se p u l se s c a n b e
e a s l l y t r a c e d o n p a g e f l v e o f t h e s c b e m a t f c t o e ï t h e r t h e 8 2 8 8

b u s c o n t r o l l e r o r t h e l o w e r a d d r e s s b y t e l a t c h e s .

P O W E R - O N - J U M P  C I R C U I T

T b e P O W E R - O N - J U M P c i r c u i t , i s m u c b l i k e i t s c o u n t e r p a r t s i n

th e C o m pu p r o 8 5 /8 8 C P P an d Z 8 0 C P E . W h en e n a b l e d , i t c au s e s an
a s se m b l y l a n g u a g e Ju m p in s tr u c tï o n w l tb a Ju m p a d d re s s t o b e
f o r c e d o n t o t h e C P U AS d a t a b u s a s t b e C P U f s f e t c h i n g f t s f ï r s t

o p c o d e a n d o p e r an d s . Tb e lu m p a d d r e s s w i l l b e X X Q O O h ex w b e r e
''X X '' l s a h e x b y t e c o r r e s p o n d i n g t o t h e s e t t f n g o f S W I T C H 5 . T h e

C PU c an o p t io n a l ly b e cau se d t o Ju m p o n r e se t b y se t tin g SW IT CH
5 - 9 , a n d t h e w h o l e c i r c u i t c a n b e d i s a b l e d b y s e t t i n g S W I T C R 5 -

1 0 .

T h f s c f r c u i t r y f s f o u n d a t t h e b o t t o m h a l f o f p a g e s i x o f

th e sc h em a ti c : in v e r t in g o c ta l b u f f er s (D 1 7 an d P 3 1) d r iv e th e
C P U d a t a b u s , w h ï l e t h e i r f n p u t s a r e d r ï v e n e i th e r b y i n v e r t e r s

o r p u l l - u p r e s ï s t o r s d e p e n d i n g o n t h e s e t t i n g o f S W I T C H 5 a n d t h e

c on d i ti o n o f th e a d d r e s s l ln e s. G a t e s (P 2 3 a n d : 3 8 ) a n d a fl ip -
f l o p (D 5 4 a ) a r e u s ed to d e t e c t a p o w e r - o n - c l e a r s l g n a l a n d th e
p r o c e s s o r r e a d s t r o b e a n d t o e n a b l e t h e o c t a l b u f f e r s d u r i n g t h e

f i r s t f i v e b u s c y c l e s a f t e r p o w e r o n o r r e s e t .

T h e m o s t c o n m o n p r o b l e a w ï t h t h ï s c i r c u i t y a s w i t h t h e
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P O W E R - O N - J U M P c ï r c u ï t s o f t h e 8 5 /8 8 o r Z 8 0 C P P S , ï s w h e n t h e

p o w e r - o n - c l e a r c a p a c i to r (C 8 , p a g e 7 o f s c b e m a t i c ) i s f a u l ty o r
t h e w r o n g v a l u e . l v a l u e l e s s t h a n t h e s p e c i f ï e d 1 8 u F m a y n o t

c r e a t e a l o n g e n o u g h p o v e r - o n - c l e a r p u l s e .

I f t h e c a p a c i t o r i s e h e c o r r e c t v a l u e a n d p o v e r - o n - c l e a r

r e x a i a a l o w b r i e f l y a f t e r p o w e r o n : t h e a e h e e k a t p i n s l a n d 1 9

o f U 1 7 a n d P 3 1 t o s e e i f t h e o c t a l b u f f e r s a r e b e l n g e n a b l e d a t

po v er up w hen po w er-on- lu m p ls enabled. If no t , then de term in e
v h e t h e r p o œ e r - o n - c l e a r f s c a u s f n g D 3 8 p ï n 8 t o g o 1 o w a n d c l e a r

f l ï p - f l o p U 5 4 a . I f t h e o c t a l b u f f e r s a r e b e ï n g e n a b l e d
, b u t t h e

ac tua l Ju m p is no t befng accom plïshed , sfn g le s tep throug h the
first six bus cyc les o f a po w er-on- lu m p a ttem p t and ex am ine the
C P f d a t a b u s t o s e e t h a t t h e p r o p e r s e q u e n c e o f w o r d s a r e b e ï n g

p l a c e d o n i t . I f t h e s e q u e n c e i s i n c o r r e c t , a s s u r e t h a t t h e
f n p u t s t o t h e b u f f e r s a r e c o r r e c t l y d r ï v e n b y t h e i n v e r t e r s a n d

g a t e s t h a t m o n l t o r t h e a d d r e s s l ï n e s , a n d a l s o a s s u r e t b a t t h e

p o w e r o n Ju m p s ig n a l (7 5 4 p 1 n 5 ) ï s r e a ch in g P R O M G 1 93 (V 5 0 p in
1) a nd ca u s ing th e regul ar d a ta b u s dr iv ers to be d ï sa bled du r fng

a pow er-on- lum p.

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

T h e P O W E R - O N - C L E A R A N D R E S E T C I R C U I T e r e a t e s i n t e r n a l a n d

e x t e r n a l c l e a r s i g n a l s w h e n d e t e c t f n g a p o w e r - o n o r a r e s e t

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

s c h e m a t f c .

P r o b l e m s w f t h e ï t b e r t h e p a s s i v e c o m p o n e n t s o r

lnv erter/b uffers can cause pow e r-on-clear to rise too qul ckly (o r

to n o t r i se a t a l 1 ) o r c an c au s e t h e r e se t s ïg n a l to b e fn a c t fv e
(o r a l w a y s a c t iv e ). T r o u b l e s h o o t f n g ï s s t r a i g h t f o r w a r d :

ob se rv e the b us w l th a JA DE p rob e to d e term fn e tha t P0 C* (pow e r-

on-clear), SLA VE CLR A , and RE SETW are be fng genera ted w hen pow er
i s f i r s t t u r n e d 0 N , a n d t h a t S L A V E C L R W a n d R E S E T A a r e a s s e r t e d

w h e n t b e s y s t e m r e s e t b u t t o n i s p u s h e d
.  P r o b l e m s v i t h t h e s e

s i g n a l s u s u a l l y t r a c e b a c k t o a f a u l c y b u f f e r o r i n v e r t e r

(E 2 7 ,3 9 ,4 2 , o r 5 5 ).

C L O C K  G E N E R A T O R S

T h e f f n a 1 b 1 o c k o f c ï r c u i t r y i n c l u d e s t h e C L 0 C K  G E N E R A T O R S

f o r t h e i n t e r n a 1 c 1 o c k a n d t lA e S 1 0 0 s i g n a 1 s P H I a n d C L K 
.  T b e

i n t e r n a 1 c 1 o c k ( w h f c h d r :t v e s t h e C P 17 a n d o t h e r C P tl c o In p o n e n t s )
a n d PH I a r e g e a e r a t e d b y t h e 8 2 8 4 A i n t e g r a t e d c i r c u i t ( tl 4 0 ) f r o m
I N T E L > w h ï. c h :: s ï n t u r n d r i v e n b y a t a n k c f r c u i t b u 1

.  1 t a r o u n d
c r y s t a 1 X 1 .

A 1 s o ï n c o r p o r a t e d f n t o t h i s c i r c u ï t a r e t h e s f g n a 1 s w h i c h

ca u se w a 1 t - s ta t e s (S 10 0 s lg n a l s R D Y an d XR D Y a n d ln t ern a l s ig n a l
W A I T * ) . T h e 8 2 8 4 A I C cl o n 1. t o r s t h e g a t e d r e s u 1 t o f t h e s e s i g n a 1 s
a n d , .t f n e e d e d , r e q u e s t s w  a f t s t a t e s f r o m t h e p r o c e s s o r b y

o u t p u t t 1 n g a l o w o n ï t s R E A  D Y s ï g n a 1 .

T b e C L K s :L g n a 1 g e n e r a e o r 1 s a t a n k c i r c u 1 t b u i 1 t a r o u n d a 4

M H z c r y s t a 1 X 1 w h o s e o u t p u t i s d i v i d e d b y t w o a n d t h e n b u f f e r e d 
.

W h e n t 1A e r e a r e p r o b l e In s v 1 t h t h e i n t e r n a 1 c 1 o c k o r P H I 
,
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f i r s t i n v e s t i g a t e t h e t a n k c l r c u i t a r o u n d X 1 f o r a c l e a n a n d

c o r r e c t f r e q u e n c y a t P 5 6 p i n 1 2 ; p r o b l e o s h e r e u s u a l l y t r a c e t o

c a p a c ï t o r s C 9 a n d C 1 0 o r t h e c r y s t a l f t s e l f . I f t h e t a n k c l r c u i t

l o o k s O .K . a n d t h e P H I o r i n t e r n a l c l o c k i s s t i l l b a d , r e p l a c e

t h e 8 2 8 4 A w i t h a k n o w n g o o d c h ï p .

I f uh e p r o c e s s o r is b e zn g àe ld in a w a i t s t a t e (R EA D Y f r o m
th e 8 2 8 4 A i s a l w a y s lo w ) , r e p l a c e t h e 8 2 8 4A : i f s t i l l in a
c o n s t a n t w a i t s t a t e , d e t e t m i n e w h e t h e r à N D g a t e s D 2 8 a n d 7 3 8 a r e

o p e r a t i n g c o r r e c t l y .

P R O D U C T I O N T E S T S

T h e pr o du c tio n te s t: fo r th e 8 0 8 6 /8 7 C PD in c lu d e a m em o ry
x a n a g e r te s t , c a l l e d M E M M N G R ; a t e s t o f t h e 8 0 1 3 0 , c a l l e d 8 0 13 0 9

a s i m p l e t e s t o f t h e 8 0 8 7 , c a l l e d 8 0 8 7 ; a m o r e d e m a n d i n g t e s t o f

t h e 8 0 8 7 , c a l l e d B E N C H 8 7 , a n d a 3 A S I C p r o g r a m , c a l l e d T S T .

M E M M N G R

T b e M E M M N G R t e s t y a p r o g r a m w r i t t e n f n t h e ''C '' l a n g u a g e .

a s s e r t s t h e e x t e n d e d a d d t e s s b i t s v i a t h e m e m o r y m a a a g e r i n a

p r e a r r a n g e d p a t t e r n . T h e n i t r e a d s a n d c h e c k s t h e a d d r e s s l i n e s

t b r o u g h a m od i f i e d c a b le a n d 1 /0 2 p a r a l l e l p o r t , a n d o u t p u t s a
m e s s a g e t o tb e t e r m i n a l i n d l c a t i n g s u c c e s s o r f a i l u r e t o s e t t h e

e x t e n d e d a d d r e s s b i t s i n th e c o r r e c t p a t t e r n . T h e t e s t r e q u ï r e s

g l o b a l m e m o r y s o th a t th e s e t t i n g o f t h e e x t e n d e d a d d r e s s l l n e s

w f l l n o t a c t u a l l y c a u s e t h e p r o c e s s o r t o l e a v e t h e p a g e t h a t

c o n t a ï n s t h e r u n n ï n g p r o g r a m . A s t h e p r o g r a m f s n o v w r l t t e n , i t

can on ly be run on CP /M -86 o pe ra ting sy s tem s o f revi sfon 1.0 -J or

e a r l i e r .

8 0 1 3 0

T h e 8 0 1 3 0 t e s t i s a n a s s e m b 1 y 1 a n g u a g e p r o g r a m w h 1. c h

t n f t 1 a 1 f z e s t h e 8 0 1 3 0 I C , s e t s u p v e c t o r e d r o u t .f n e s , a n d t h e n

a s s e r t s v e c t o r e d i n t e r r u p e s o n t h e S 1 0 0 b u s . T h e v e c t o r e d

r o tz t i n e s o u t p u t t o t h e t e r m 1 n a 1 t h e n u m  b e r o f t h e v e c t o r e d

i n t e r r u p t a s s e r t e d .
'T h e a c t u a l a s s e r t 1 o n o f 1 n t e r r u p t s i s d o n e b y o u t p u t t i n g t o

a n 1 / 0 2 p a r a 1 1 e 1 p o r t w b 1. c h i s c o n n e c t e d b y a m o d i f 1 e d c a b 1 e
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d f r e c t t y t o t h e S 1 0 0 v e c t o r e d f n t e r r u p e l ï n e s . T h e o p e r a t o r o f

th e t e s t o b s e r v e s t h e t e r m i n a l s c r e e n t o a s s u r e t b a t t h e c o r r e c t

pa tte rn o f num ber s (0 th r ough 7 ) a r e b e fn g d fsp lay ed , ïnd ïca tfng
t h a t t h e 8 0 1 3 0 ï s r e s p o n d i n g c o r r e c t l y t o p r o g r a x c o n t r o l . T h e

80 13 0 te s t ex pe c ts an 1 /0 1 o r 1 /0 2 se r ia l po r t ad d r e s se d a t 0 0H ,
a n d , o f c o u r s e y t h e p r o p e r s k i t e h s e t t i n g s o n t h e p r o c e s s o r b o a r d

to enab le I /0 po r ts o f the 80 130 IC for p rog ram m ïng (spec ifïcal ly
S W IT CH 3 - 2 o n ). A l s o , th e p r og r a m k ï 1 l n o t o p e r a te c o r r e c tl y
w i th a S Y S T Z H S U P P O R T i n th e b u s b e c a u s e t h e i n t e r r u p t p r o c e s s i n g

c i r c u f t r y o n e h e S Y S T E M  S D P P O R T f n t e r f e r e s v i t h t h e 8 0 1 3 0 .

8 0 8 7

T h e 8 0 8 7 t e s t i s a l s o a n a s s e m b l y l a n g u a g e p r o g r a m . I t

s ï m p l y ''t a l k s n t o t h e c o n t r o l r e g i s t e r s o f t h e 8 0 8 7 , a n d t h e n

c h e c k s f f t h e y h a v e t e s p o n d e d a t a l l . I f t h e r e l s a n 8 0 8 7 I C

l n s t a l l e d o n t h e C P P , t h e p r o g r a m w ï l l o u t p u t t o t h e s c r e e n t h i s

m essag e : ''TH E 80 8 7 IS A L IVE Q  l f the re f s n o 8 0 87 fn s ta l led ,
t h e p r o g r a m w f 1 l o u t p u t th e m e s s a g e ) '*N 0 8 0 8 7 H E R E L

B E N C H 8 7

A m o r e t b o r o u g b t e s t o f t h e 8 0 8 7 l s a n o t h e r a s s e m b l y

l a n g u a g e p r o g r a m B E N C H 8 7 w h i c b c r e a t e s a s p e c i f i e d n u m b e r o f

d i f f e r e n t i a l e q u a t i o n s a t r a n d o m a n d t h e n s o l v e s t h e m u s i n g

f l o a t i n g p o i n t i n s t r u c t i o n s w h i c b t a k e a d v a n t a g e o f t h e 8 0 8 7 . I f

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

e q u a t i o n s , l f n o t s u c c e s s f u l t b e p r o g r a m v i l l h a n g .

T S T

T h e l a s t t e s t f s a B A S I C p r o g r a m c a l l e d T S T w h f c h o u t p u t s a

n u m b e r t o t h e s c r e e n , i n c r e m e n t s 1 t : a n d o u t p u t s i t a g a i n y

c o n t i n u i n g t o a p r e s e t l i m i t . T S T g i v e s t h e w h o l e C P U a t h o r o u g h

w o r k o u t y r e q u i r i n g i t t o c o m p l e t e f a i r l y i n t e n s f v e d i s k a n d

m e m o r y o p e r a t i o n s .

L A B T E S T S

T h e 1 a b t e s t s f o r t h e 8 0 8 6 / 8 7 a r e e s s e n t ï a 1 ly t h e s a m e a s
t h o s e u s e d ï n p t o d u c t i o n e x c e p t f o r t h e f o l 1 o w ï n g d 1 f f e r e n c e s .

I n t h e M E M M  N G R t e s t , t h e e x t e n d e d a d d r e s s b 1 t s a r e v :i s u a 1 1 y

o b s e r v e d w i t 14 a J A D E p r o b e f n t h e 1 a b a s o p p o s e d t o b e ï n g r e a d

o f f t h e b u s v i a a m o d 1. f i e d c a b 1 e a n d p a r a 1 1 e 1 p o r t ; t h i s a 1 1 o w s

e h e t e c h n f c J. a n t o a c t u a 1 1 y o b s e r v e v h e r e t 11 e t e s t f a ï 1 s ( e .g .
k h i c lA b ï t s a r e n o t g e t t 1. n g s e t o r w h e t h e r a n y b 1 t s a r e b e i n g s e t

a t a 1 1 ) .
I n t h e 8 0 1 3 0 t e s t , t h e v e c t o r e d i n t e r u p t s a r e a s s e r t e d

IM a n u ,'a 1 l y b y t o u c h i n g a g r o u n d e d l e a d t o t h e S 1 0 0 v e c t o r e d

1 n t e r r u p t p i n s ï n s t e a d o f w r 1 t i n g o u t t o a p a r a 1 1 e 1 p o r t w h o s e

c a b 1 e c o n n e c t s t o t 17 o s e 1 n t e r r u p t s ; t h i s a 1 l o w s t h e t e c h n i c i a n t o

a s s e r t a n y p a t t e r n o f i n t e r r u p t s a t a n y p a c e .
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T R O U B L E S H O O T IN G C H A R T

S Y M P T O M  : P R O B A B L E C I P S E 2 R E M E D Y

: 

1
On re se t , sy s tem : I /o w a l t- s ta te : ch e ck SW 3- 3 and 3 - 4

b o o t s , s i g n s o n , b u t : m a ch l n e f a i l u r e : : 5 3 ,6 ,2 8 ,3 8 , & 4 0

v o n - t l n p u t f r o m t e rm ï - : :

n a l : 
:

l 
:

0 n r e s e t , d o e s o n e : H O L D t r a n s l a t i o n : c h e c k U 4 ,5 ,6 , 1 1 & 4 4

head load a t d fsk and : cïrcui try no t re- : (pag e 4 of schem a ti c

th e n b a n g s l n H O L D s t a t e : s p o n d i n g c o r r e c t l y :

l 

:
on rese t , one head- : b,d da ta bu ffer ts) : cbeck U4 7 ,48 ,49 ,16 ,51

l o a d a t d f s k y eh e n : o r c o n t r o l c i r c u i t : 2 9 & 3 5

c a u g b t ï n l o o p ) 

: (pa g e 2 o f sch em a tl c

1 

1
B o o t s w i th R A M 1 7 , : tw o c y e l e s e q u e n e e r : c h e c k : 2 4 ,2 8 ,3 5 & 1 5

b u t f a ï l s b o o t a f t e r o n e : c a u g h t i n tw o - c y c l e :

h e a d - l o ad . 1 th R à M 1 6 o r : m o d e )

R A M 2 1 : 
:

: 

l

Fa ils pow er-on- jump : b ad pow er-on-clea r ; check pow er-on- clea r

: s i g n a l : c i r c u i t

) 

: (pag e 7 of sch em a tic '
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3 1 J U L Y 8 4

C P U 6 8 K T R A I N I N G M A N U A L

T h e C o m p u p r o C P ; 6 8 K i s b a s e d o n t h e M o t o r o l a 6 8 0 0 0 , a

m l c r o p r o c e s s o r w i t h 3 2 b 1 t f n t e r n a l r e g i s t e r s a n d a 1 6 b 1 t d a t a

b u s . I t s a r c h ï t e c t u r e i s s i m i l a r t o t h a t o f s o m e m i n i c o m p u t e r s ,

w i t h e l g h t d a t a r e g i s t e r s , e i g h t a d d r e s s r e g i s t e r s y a n

a s y n c b r o n o u s b u s y a n d a m o s t l y o r t h o g o n a l i n s t r u c t i o n s e t . I t

h a s 2 4 a d d r e s s b i t s a n d c a n d i r e c t l y a d d r e s s s i x t e e n m e g a b y t e s o f

m em ory. An optïonal m em ory m anag em en t un it (M MU L  the 68451, can
b e u s e d t o i n c r e a s e t h a t a d d r e s s s p a c e t o 3 2 m e g a b y t e s .

H A R D W A R E C O N F I G U R A T I O N S

T h e C P U 6 8 K  i s a v a i l a b l e f r o m  C o m p u p r o i a t h e S y s t e m 8 1 6 E

p a c k a g e . I t l s a l s o a v a i l a b l e s e p a r a t e l y i n a v a r i e t y o f

c o n f f g u r a e f o n s :

1 . A & T 8 M H z p r o c e s s o r

2 . A & T 8 M H z p r o c e s s o r w i t h M M U

3 . C S C 1 0 M H z p r o c e s s o r

4 . C S C 1 0 M H z p r o c e s s o r w i t h M M P

T h e c l o c k s p e e d o f a C P P 6 8 K c a r d d e p e n d s o n t h r e e t h i n g s :

t b e m i c r o p r o c e s s o r c h i p , t b e o s c i l l a t o r c r y s t a l , a n d t h e

o s c l l l a t o r c a p a c l t o r s . T h e t a b l e b e l o w i d e n t i f i e s t h e c o r r e c t

v a l u e s f o r t h o s e c o m p o n e n t s i n r e l a t f o n t o c l o c k s p e e d .

C P P 6 8K  C L O C K  S P E E D R E L A T I V E C O M P O N E N T S

COMPONENT l 8 MHz value I 10 M Hz value
I I
I I

CRYSTAL I 16 MHz l 20 MHz
I !
I I

CAPACITORS I 150 PF l 120pF
l I
l l

mPROCESSOR I 68000L8 l 68000L 10

N o t e t h a t t h e C P P 6 8 K c a n b e 
.j u m p e r e d f o r o p e r a t 1 o n a t h a 1 f

s p e e d ( J u ln p e r J 1 - s e e C P U 6 8 K t e c h n 1 c a l 111 a n u z 1 ) .

F u t u r e C P IJ 6 8 K c a r d s m a y h a v e p r o v i s i o n s f o r r u n n 1 n g w i t h

t h e M o t o r o l a 6 8 0 1 0 m 1 c r o p r o c e s s o r - e s s e n t f a 1 1 y a n :ë I!l p r o v e d

1



v e r s i o n o f t h e 6 8 0 0 0 .

S O F T W A R E

T % e m a l a C P U 6 8K  s o f n w a r e p a c k a g e av a i i a b l e f r o z C o m p u p r o i s

the operating sy stem CP /M 68K from Digi tal Research. C? /M 68K is
œ u c h l ïk e C P /M 8 6 fn 1 t s u s e r fn te r fa c e . I t c o a e s w f th a n
a s s e m b l e r a n d a C l a n g u a g e c o m p i l e r

.

T h e C c o m p i l e r i s o f s p e c i a l i m p o r t a n c e b e c a u s e o f t h e

r e l a tlv e l a c k o f a p p l i c a t i o n s s o f ew a r e f o r C P /M 6 8 K
.  C i s

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

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

o t h e r c o m p u t e r s .

In clud ed w i th CP /M 68K in the Com pupro sy s tem pack age is the
M A P F O R T H o p e r a t i n g s y s t e m  a n d F O R T H c o m p i l e r

.  M A P F O R T H i s a
c o m p l e t e o p e r a tl n g s y s t e m th a t r u n s f n d e p e n d e n tl y o f C P / M 6 8K

.I t i n c l u d e s a c o m p l e t e a s s e m b l e r
.  (N o te th a t th e M A PF O R T H

a s s e m b l e r e x p e c t s r e v e r s e P o l f s h c o d e a n d
, a s s u c h , d o e s n o t

d e a l w i th c o n v e n t i o n a l a s s e m b l y l a n g u a g e s o u r c e c o d e
.

S o m e D i g i t a l r e s e a r c h p r o g r a x  m ï n g l a n g u a g e s a r e b e c o m i n g

a v a i l a b l e n o w , i n c l u d i n g a B A S I C c o m p i l e r
.  P a s c a l a n d F O R T R A N

c o m p l ï l e r s a r e e x p e c t e d f r o m D ï g ï t a l R e s e a r c h i n t h e f u t
u r e .

T b e y v ï 1 1 p r o b a b l y b e a v a i l a b l e t h r o u g h C o m p u p r o a s t h e y 
a r e

r e c e l v e d a n d a p p r o v e d .

N o t e t b a t n o s o f t w a r e a v a ï l a b l e f r o m C o m p u p r o s u p p o r t s t h e

M M D . A n y d e v e l o p m e n t w o r k d o n e w i t b t h e M M P w i l l r e c e i v e m i n i m
a lt

e c h n ï c a l s u p p o r t f r o m  C o m p u p t o
.

E A R D V A R E

T h e C P 1) 6 8 K c i r c u :: t r y i s e x p 1 a i n e d i n d e t a :h l i n t h 
eT 

e c h n i c a l m a n u a 1 s u p p 1 i e d w i t h i t . T h x s o v e r v t e w o f t h e h a r d w a r e

c o n c e n t r a t e s o n p a r t s o f t h e b o a t d t h a t a r e m o s t i m p o r t a n t w h e n
t r o u b 1 e s h o o t i n g o r i n s t a 1 1 i n g a C P IJ 6 8 K  s y s t e m 

.

M E M O R Y M A N A G E M E N T P N I T

M e m o r y m a n a g e m e n t 1
.  s a b r o a d t e r m  e n c o ln p a s s i n g m  a n y

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

s 1. m p 1 e f o r m i s t h e s e g r e g a t 1 o n o f m e m o r y i n t o s e p a r a t e a r e 
a sf o r d 

.1 f f e r e n t f u n c t f o n s : p r o g r a m ï n t r u c t f o n s f n o n e a r e a 
a n d

p r o g r a m d a t a i n a n o t h e r , u s e r ( a p p 1 i c a t i o n ) p r o g r a m s i n o n e a r e a
a n d s u p e r v i s o r ( o p e r a t i n g s y s t e m ) p r o g r a m s 

.1 n a n o t h e r .
è1 o r e c o m p 1 e x m e m o r y m a n a g e m e n t ï n v o l v e s t h e p r o t 

e c t i o n o f
c e r t a i n a r e a s o f m e m  o r y f r o m u n a u t h o r i z e d a c c e s s 

.

E v e n In o r e c o m p 1 e x m e m o r y ul a n a g e m e n t 1 n v o l v e s v ï r t u a 1 m  e 
In o r y .T b i s i s t b e 

u s e o f h a r d w  a r e , s o f t w a r e a n d a u x i 1 i a r y s t o r a g e t o

m a k e a r e 1 a t i v e 1 y s x a 1 1 a ln o u n t o f m a i n m e 
In o r y s e e m  t o a

p r o g r a In m e r t o b e m  u c h l a r g e r t h a n ï t r e a 1 1 y 1 s 
.

T h e 6 8 4 5 1 c h f p i s a m e m o r y m a n a g e m e n t d e v i c e m a n u f a c t 
u r e d b y
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M o t o r o l a f o r u s e w i th t h e 6 8 0 0 0 . W i t h a c o n s i d e r a b l e a m o u n t o f

s o f t w a r e d e v e 1 o p m e n t y a 6 8 0 0 0 c o m p u t e r e q u i p p e d w i t lx t h e 6 8 4 5 1

c o tl 1 d a c c o 1: p 1 i s h t b e 1 e s s c o In p 1 e x t a s k s o f tn e m o r y ln a n a g e 2 e n t

w e 1 1 , a n d t h e In o r e c o ln p 1 e x t a s k s ( v i r t u a 1 m e In o r y 1 n p a r t i c u 1 a r )
s a t 1. s f a c t o r i 1 y . ( R e p 1 a c 1 n g 2 h e 6 8 0 0 0 k 1 t Jn ,q 6 8 0 l 0 w o I

.Z 1 d l e n d a
b e t t e r h a r d w a r e e n v i r o n m e n t f o r v i r t u a 1 m e m  o r y 

. )

C o m p u P r o o f f e r s n o s o f t w  a r e s u p p o r t f o r t h e M  M U 
a s o a n M  M  U -

e q u i p p e d b o a r d f s u s e f u 1 o n 1 y t o a s o f t v a r e d e v e l o p e r 
.  T h e M  M IJ

l n t h e C P tT 6 8 K a s s h :L p p e d f r o m C o tn p u P r o 1
.  s r e s e t t o a p a s s ï v e

s t a t e a n d h a s n o e f f e c t o n s y s t e m a e m  o r y o r g a n i z a t i o tl 
.

T h e a c t u a l f u n c t i o n o f t h e M M U b o a r d i s t o t r a n s l a t e l o g i c a l

a d d r e s s 1 1. n e s f r o m t h e p r o c e s s o r 
, t o p h y s i c a l a d d r e s s l i n e s f o r

a c t u a 1 m e m o r y . W  h 1
. 1 e t r a n s 1 a t i n g t h e a d d r e s s 1 1 n e s 

, i t d e 1 a y s
t h e p r o c e s s o r a d d r e s s s t r o b e f o r t w  o c l o c k s t a e e s y u' h e t h e r i t i s
i n i t s p a s s i v e m  o d e o r n o t . S o a n M  M P e q u i p p e d b o a r d t a k e s t v  o

e x t r a c 1 o c k s t a t e s t o c o m p 1 e t e e v e r y b u s c y c 1 e 
.

I n s t a 1 1 a t i o n o f t h e M M  U r e q u i r e s a s p e c 1
. a l P A L c h 1 p , 1

.  n s e e a d
o f P A L 1 8 4 P - 3 B , P A L l 8 4 P - 3 C m u s t b e u s e d 

.  T h e i rt s t a 1 1 a t i o a
s h o u 1 d b e p e r f o r m e d a t t h e f a c t o r y t o e n s u r e p r o p e r t e s t 

.

R 0 M

T h e C P IJ 6 8 K h a s t w o s o c k e t s f o r o n b o a r d R 0 M w h i c h a r e m a p p e d

i n t o 6 4 K m e m o r y p a g e F D h y p r o g r a m s p a c e o n l y 
.  T h e '' p r o g r a m s p a c e

o n l y '' r e q u i r e a e n t m e a n s th a t o n l y i n s t r u c t 1 o n s a n d i m m e d i a t e d a t a

c a n b e f e t c h e d f r o m t b e R 0 M  . A t t e m p t s t o f e t c h i n d f r e c t 1 y

a d d r e s s e d d a t a ( s u c h a s c o n s t a n t s i n a t a b 1 e ) a r e n o t a 1 1 o w e d b y
t h e d e c o d i n g s c lA e m e i n t h e c i r c u t t r y 

.  C o n t a c t t h e 'r e c b n i c a 1
S u p p o r t d e p a r t m e n t a t C o m p u P r o f o r d e t a i 1 s o n t h e a v a i l a b 1 1 ï t y o f

a c u a t o m P A L w  h 1 c b a 1 1 o w' s a c c e s s i n g a 1 l t y p e s o f d a t a f r o m t h e

R 0 M  .

T h e R 0 M  s o c k e t s a r e o r g a n i z e d i n a p a 1
.  r t o a c c o m m o d a t e t h e

u s e o f c o m m o n l y a v a ï 1 a b l e 8 - b i t m e m o r y p a r t s : 2 7 1 6 s f o r 2 K w o r d s

o f R 0 M , 2 7 3 2 s f o r 4 K v o r d s 
y a n d 2 7 6 4 s f o r 8 K œ o r d s .

I N T E R R D P T S

I n t e r r u p t s f o r t 1) e 6 8 0 0 0 f a 1 1 i n t o t v o b a s 1 c c a t e g o r i e s :

b a r d w a r e c o n t 'r o 1 1 e d ( a u t o v e c t o r ) , o r s o f t v a r e c o n t r o 1 1 e d 
.  1 n

t h e a u t o v e c t o r m o d e 
, t h e 6 8 0 0 0 r e s p o n d s t o a n 1 n t e r r u p t b y

i n t e r p r e t f n g i t s p r 1 o r i t y a n d v e c t o r 1 n g u n d e r h a r d w a r e c o n t r o 1 t o

a 1 o c a t 1 o n p r e d e t e r m  i n e d b y t h e d e s i g n e r s o f t h e c h i p 
.  'r h e

a u t o v e c t o r ln o d e d i d n o t w  o r k c o r r e c t l y i n e a r l y r e v i s 1 o n s o f t h e

C P IJ 6 8 K ( r e v i s i o n e' D '' a n d e a r 1 i e r ) . 'rb e c u r r e n t '' F '' r e v i s i o n o f
t b e b o a r d o p e r a t e s c o r r e c t 1 y f n t h e a u t o v e c t o r m o d e 

.  R e v i s 1 o n''D '' b 
o a r d s c a n b e u p g r a d e d 

, r e v f s f o n '' C '' b o a r d s c a n n o t . C o n t a c t
t h e T e c h n i c a 1 S u p p o r t d e p a r t m  e n

.  t f o r d e t a i 1 s .

I n t b e s o f t w a r e c o n t r o 1 1 e d i n t e r r u p t m o d e 
, t h e 6 8 0 0 O e x p e c t s

a n 1 n t e l 1 ï g e n t f n t e r r u p t c o n t r o 1 1 e r t o p r o v f d e a v e c t o r b y t e o n

t h e d a t a b u s w h i c h , w h e n In u 1 t ï p 1 i e d b y f o u r y p o i n t s t o t h e
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a p p r o p r i a t e j u m p a d d r e s s f o r h a n d 1 i n g t h a t i n t e r r u p t . T h 1 s t y p e
o f i n t e r r u p t s c 1A e m  e 1t a s b e e n s u c c e s s f u 1 l y 1 m p 1 e m e n t e d f o r t h e C P IJ

6 8 K u s :t n g t h e 8 2 5 9 s o n t h e S Y S T E M S IJ P P 0 R T I . A 1 t h o u g h C o cl p u P r o

a t t h i s t i :n e tï a s n o s o f t w a r e s u p p o r t f o r d e v e 1 o p e r s t r y i n g t o

w r f : e c o d e t o s u p p o r t s u c h q 'q c h @ m e , s o :n e e x a m  p 1 e s o f s u c a e s f u 1

c o d e t e c h n i q u e s c a n b e o b t a 1 n e d b y c o n t a c t i n g t h e T e c h a i c a 1

S u p p o r t d e p a r t m e n t .

T h e r e v f s i o n '' D '' C P IJ 6 8 K c 1 r c u i t r y c o r r e c t l y s u p p o r t s

s o f t w a r e c o n t r o 1 1 e d i n t e r r u p t s , b u t z 'a e a r t w o r k o f t h e '' F ''

r e v i s i o n i n t r o d u c e d a e h a n g e i n t 14 e c 1 r c u 1 t t h a t m a y c a u s e

p r o b 1 e m s 1 n p r o c e s s f n g s u c h i n L e r r u p t s . A g a ï n y c o n t a c t t h e

T e c h n 1 c a l S u p p o r t d e p a r t m e n t f o r d e t a 1. 1 s o n a ln o d i f i c a t 1 o n f o r

t h e ''F '' r e v i s i o n t o a c c o m m  o d a t e s o f t w  a r e c o n t r o l l e d i n t e r r u p t s .

P R O G R A M M A B L E A R R A Y L 0 G I C

T h e C P P 6 8 K m a k e s g r e a t u s e o f p r o g r a m m a b l e a r r a y l o g ï c

( P A L ) c h f p s t o d e c r e a s e t h e o v e r a l l c h k p c o u n t f o r t h e b o a r d a n d
t o In a k e i t s d e s 1 g n m o r e f 1 e x ï b 1 e . T h e r e a r e f o u r P A L s i n a 1 1 ,

a n d e a c h o n e s e r v e s a d 1. s t i n c t p u r p o s e . P A L 1 8 4 P - 1 B ( 17 1 5 )
s y n c lt r o n i z e s t h e t i m  i n g o f b y t e s e r i a 1 t r a n s f e r s o r w o r d

t r a n s f e r s f o r 8 - o r 1 6 - b i t m em o r y .

P l L 1 8 4 P - 2 A ( U 3 1 ) d e c o d e s a d d r e s s i n g f o r d e v i c e s o r
f u n c t i o n s w i t b r e s e r v e d p 1 a c e s i n t h e 1 6 M  b y t e m e m o r y m a p : t h e

R O M i n p a g e F D h , t h e M M U ï n p a g e F E h , a n d I / 0 s p a c e i n p a g e F F h .
P A L 1 8 4 P - 3 8 d f r e c t 1 y c o n t r o l s t h e b i d :t r e c t f o n a l d a t a b u f f e r s

u n d e r t 1. !n i n g c o n t r o 1 f r o = P A L 1 8 4 P - 1 3 . I t a l s o s y n c h r o n 1 z e s t h e

S 1 0 0 w a i t s t a t e s f g n a 1 s R D Y a n d I R D Y w ï t h t h e s y s t e m c 1 o c k . T h i s

P A L m u s t b e r e p l a c e d w i t h PA L 1 8 4 P - 3 C w h e n a n M M P i s f n s t a l l e d .

P A L l 8 4 P -- 4 A t r a n s 1 a t e s C P IJ 6 8 K s t r o b e s t o S 1 0 0 s t r o b e s .

S C H E M A T I C G U I D E

T h e s c h e m a t i c 1. n t h e C P U 6 8 K t e c h n i c a 1 m a n u a l c a n b e b r o k e n

1 n t o d ï f f e r e n t c :: r c u f t s a c c o r d f n g t o t h e i r f u n c t i o n :

1 . C P IJ a n d M M P - p a g e 1

2 . R 0 M  s o c k e t s - p a g e 2

3 . S 1 0 0 s t a t u s g e n e r a t o r - p a g e 3 , t o p

4 . p ow e r - o n - J u In p - p a g e 3 , b o t t o m
5 . R 0 M a d d r e s s s w i t c h i n g - p a g e 3 , c e n t e r l e f t

6 . v a i t s t a t e / D T A C K g e n e r a t o r - p a g e 4 , t o p
7 . !1 0 L D t o B IJ S RE Q U E S T t r a n s la t o r - p a g e 4 , c e n t e r
8 . v e c t o r e d i n t e r r u p t s c f r c u 1

.  t - p a g e 4 , b o t t o In

9 . d a t a b u s b u f f e r s - p a g e 5 # t o p

1 0 . c 1 o c k g e n e r a t o r s - p a g e 6

1 1 . p o w e r - o n - c 1 e a r c i r c u i t - p a g e 6 y c e n t e r

1 2 . a d d r e s s b u f f e r s - p a g e 2
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T E S T  S O F T V A R E

P R O D / C T I O N T E S T

T h e p r o d u c t i o n t e s t f o r t h e C P P 6 8 K i s v e r y s l m p l e . I t

confïrm s that the CPE can run CP /M 68K and w ork w i th floppy dlsk
a n d M D R I V E . T h e p r o c e d u r e i s a s f o l l o w s .

1 . Bo o t CP /M 68K

2 T y p e ''T S T ''@ @

''T S T '' ï s a s u b m ï t f l l e w h i c h d o e s a d ï r e c t o r y o f f l o p p y

d r i v e A : , P I P S t w o C l a n g u a g e p r o g r a m s t o d r i v e M :
y a n d r u n s

t h o s e p r o g r a m s f r o m d r l v e M n  T h e t w o C p r o g r a m s a r e A L P H A a n d

F P R I M E . A L P H A o u t p u t s t h e u p p e r a n d l o w e r c a s e a l p h a b e t t o t h e

s c r e e n , a n d F P R I M E f i n d s a n d d ï s p l a y s a 1 1 p r i m e n u m b e r s f r o m o n e

t o 1 0 0 0 .

A fa llure fn T ST sho ul d r esu l t in a CP /M e rro r m e ssag e suc h
a s ''B D O S E R R O R '' ''V E R I F Y E R R O R *' 0 R ''E X C E P T I O N # // A T A D D R E S S
X X  X X  G *

T h e h a r d w a r e r e q u 1. r e d t o r u n t h e p r o d u c t f o n t e s t 1 s a b a s 1 c

C P / M 6 8 K s y s t e m w 1 t h M DR I VE .

I,A B T E S T

T h e 1 a b t e : t b e g i n s w  1
. t h a r u n o f t h e p r o d u c t i o n t e s t

s o f t w a r e . 1 t a 1 s o i n c l u d e s t e s t s f o r p r o p e r a u t o v e c t o r o p e r a t i o n

a n d , w h e n n e e d e d , p r o p e r M M U o p e r a t i o n .

T h e a u t o v e c t o r t e s t , 6 8 K I N T , f s a n a s s e m b 1 y 1 a n g u a g e p r o g r a m

u h 1. c h f n ï t ï a 1 1. z e s t h e a u t o v e c t o r t a b l e y e n a b l e s i n t e r r u p t s y a n d

e n t e r s a l o o p w  h 1. c h r e p e a t e d 1 y o u t p u t s t h e e x c 1 a m  a t i o n p o i n t

c h a r a c t e r ( ! ) t o t h e t e r cl 1 n a 1 . W h e n a n i n c e r r u p !: i s a s s e r t e d ,
t h e C P U s h o u l d v e c t o r t o a r o u t 1 n e w  h 1 c h o u t p u t s t h e n u m b e r o f

v e c t o r e d f n t e r r u p t .

T o r u n t h e t e s t , t h e t e c h n 1 c i a n b o o t s C P / M 6 8 K a n d t y p e s
'' 6 8 K I N T '' . T h e n h e a s s e r t s i n t e r r u p t s b y m a n u a 1 l y g r o tj n d i n g t h e

v e c t o r e d f n t e r r u p t 1 i n e s o n a n e x t e n d e r c a r d w f t 1x a n a 1 1 ï g a t o r

c 1 i p 1 e a d . C P U 6 8 K s w i t c b 1 - 1 m u s t b e o n f o r a u t o v e c t o r

o pe ra t io n , and w l th s tanda rd Ju m p e rï ng th e CP I; w i 1 1 on ly pr oc e s s
v e c t o r e d i n t e r r u p t s 0 t 11 r o u g h 5 a n d N M I .

T o t e s t a n M M  U - e q u f p p e d C P P , y o u n e e d a b a s i c M  A  P F 0 R T 11

s y s t e m ( b a s f c C P IJ 6 8 K s y s t e In w 1 t h I / 0 c o n s o l e p o r t a t a d d r e s s 1 0 H
-  I n t e r f a c e 1 , 2 , 3 , o r 4 ) . T o r u n t 11 e t e s t :

1 . B o o t M A P F O R T R

2 . T y p e '' 2 3 5 L 0 A D '' . T h 1
.  s 1 o a d s t h e M  M  U t e s t p r o g r a m  .

S u c c e s s f u 1 1 o a d s h o u l d r e s u 1 t f n t h e In e s s a g e '' 0 K '' b e i n g

d f s p 1 a y e d a t t h e s c r e e n .

3 . T y p e '' M M U - T S T '' . T h i s c a u s e s a n M M U d a t a e o n s t r u c t c a l l e d
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a d e s c r i p t o r t o b e 1 o a d e d i n t o t h e 8 - b y t e M M U a c c u cl u 1 a t o r

a n d d 1 s p l a y e d a t t h e s c r e e n . T h e s c r e e n s h o u l d s h o w a l e f t

h a n d c o 1 u m  n 1 a b e 1 e d '' A C 0 '' t 14 r o u g h '' A C 7 '' a n d a r i g h t h a n d

c o 1 u x n o f h e x a d e c J. m a 1 b y t: e s . T h e b y t e s (t a n b e a n y v a 1 u e

e x c e p t f o r a l 1 0 0 s o r a 1 1 J' F s .

4 . S t r i k e a n o t h e r k e y . T h i s c a u s e s t h e n e x t d e c r i p t o r t o b e

1 o a d e d a n d d 1 s p 1 a y e d . C h e c k a g a i n f o r h e x b y t e s t h a t a r e

n o t a l 1 0 0 s o r F F s , q n d a 1 s o t h a t t h e b y t e s a r e d ï f f e r e n t

f r o m t h e b y t e s i n t h e 1 a s t d e s c r i p t o r .

5 . R e p e a t s t e p 4 u n t i 1 t h e 1 a s t d e s c r 1 p t o r ( 3 1 ) h a s b e e n

l o a d e d a n d d l s p l a y e d .

T h i s t e s t & * h i 1 e n o t a s o p h i s t i c a t e d w o r k o u t o f t h e M M P y

e n s u r e s t h a t i t i s a 1 i v e a n d r e s p o n d i n g c o r r e c t 1 y t o

a t e e m p t s t o a c c e s s i t s r e g 1. s t e r s .
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Bo a rd Pr od ue ts Se c ti

D IA GN OST IC T EST GL O SSA RY

C LOC K .COM : T e st s cl ock cir cu i try on  the SY ST EM  SPP PQ R T t

CTE ST.C OM : Te sts the CE NTR ON IC S po rt on the IN TE RFA CER 4

DIPT ST.COM : Te st d 1p sw t tc h S 1 on IX TE RFA CER 3

D ISK Z.COM : Fo rm a ts the ha rd disk and prïn ta b ad sec to r x ap

D ISK Z .DOC : Ex plain s the fea tur es o f D ISK Z .COM

DM A EN D .C OM : Te rm lna te s tbe DM A T ST

DM A T ST .C OM : Te st th e DM A  c ircu i try  on  th e D ISK  1

D 2.C0M : For th progr am u sed to tes t th e SELECT OR CHA NNE L and D ISK 2

F ORTH .BLK : B lock program  a sso c ia ted w i th D 2 and M AL IGN

I 3TE ST .COM : T est s tbe se rïal po rts and fn ter rup ts on the INTERFA CER 3

IAT E ST.COM : Te sts the ser ia l po r ts and the ta te rrup t on the INTER FACER 4

MDR.CMD: Test the M -DRIVE/H

MDRV.CMD: Writes to one address on the M-DRIVE/H

MDRVIN.CMD: Reads from one address on the M -DRIVE/H

M EM M NGR .CM D : Tests the m em ory m anager on the CPV 8086

MEM TEST.COM : Tests x emory boards and m em ory on CPU/Z and SYSTEM SPPPORT 1

SWAPS.COM : Tests abllity of CPP 8085/88 to swap processors

T IM E R.C OM Te sts t fm er s o n th e SY ST EM  SP P PORT 1

TS.BAS: Test the extended address lines with the CPU/Z

ZINTI.COM : Tests the fnterrupt lfnes vfth the CPP/Z

68K INT.68K : The in terrup t c ircui try on th e CPP 68K

8087: Test for the presence of an 8087 on the 8086

8259A : Te sts the ln te rrup e con tro ll er and tia e rs on the SYSTE M SUP POR T l

95 11 : Te sts the m ath processor on the SYSTEM SU PPORT 1

95 12: Te sts the 95 12 m a th chi p on the SY STEM SUPPOR T 1

80130: Tests the ln terrupt con troller on tbe CPU 8086



Ap p en d ix Sec ti on

RECOMMFVBED EQUIPMENT FQR SYSTEM CENTER IA RS

The follo w fng 11st rep resen ts the z fnï m cm se t of equfpm en t ne ed ed by a

F u l l Se rv ïc e Sy s te m C en te res te c h n l c a l s e rv i c e l a b s p e r so n a l to

per foro tbe necessa ry assem bly and fi eld testing of COM PP PR O Sy stem s.

1. Dual trace osctlloscope. M inimum bandw idth 30 MHz. (We use

Hïtachï 7-1050F 10O M Hz).

2. D ig l tal v olt ohm  m e ter .

3. Jade bus probe (vith modificatlon for sïngle steppïng).

4. Mullen Extender Board wlth logïc probe (wïth 60 ohm 15 watt
power resfstors on pover lïnes to lïmït current).

5. R 5-232 b reak ou t b ox .

6. COM PU PR O sy stem w i th tetm ïn al.

7 . So lde ring fron .

8. D e solde ring to ol.

9. A ssor ted sm all h and too ls.

10. Sœ al l gauge w ïr e suc h as w ïre w rap v ï re.

11. W lre w rap pene il w itb s tripper .

12. 6'' by 16'' ptece o f Plex iglass to cov er enclosure po w er supp ly .

13. Hlgh grade alcohol for cleanlng edge connector (witbout

lanolïn).

14. Free ze spray .

l5. Com ptessed air.

16. Good lfgh ting.
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A p pend ix Se c ti on

Thia is a list of the I/0 ports used by a11 COMPfPRO products.

PORT PR ODP CT

00 th rou gh 03 INT ERFA CE R 1 and 2

10 throu gh 17 INTE R FA CER 3 and 4

50 throu gh 5f SY ST EM SU PPORT

90 D ISK 3

C0 through 6 3 D ISK 1

C 4 and C 5 RE SERVED

C6 and C7 MDRIVE/H

C8 D ISK 2 .

F0 SELE CTO R CRA XN EL

F 1 M PX

F 2 throu gh F 5 RE SERVED

FD M EM O RY M ANA GER and

SW A P POR T ON DD AL  PR O CE S SOR

FFFO through FFFF 80130 on CPU 8086/87

CQM PUPKG TECNNT/AL T :A IN ING M ANU AL


