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Figure  2 -4 .  P rogrammable  Dev ice  Con t ro l l e r  (PDC)  Board
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Figure  2 -7 . Interface Assembly Logic Cards
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F igure  2 -8 . Interface Assembly, Rear View
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Figure  2 -9 .  AC Power  Di s t r ibu t ion  Pane l  (PDP)
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Figure  2 -11 .   PDC Block  Diagram,  Log ic  S t ruc tu re
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Figure  2 -12 .  DMA Reg i s t e r s  and  Da ta  Pa ths
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Figure  2 -13 .  Mic roprocesso r  B lock  Diagram



T O 3 1 S 5 - 2 U Y Q - 1 2

T a b l e  2 - 1 .  M i c r o p r o c e s s o r  P e r f o r m a n c e  S p e c i f i c a t i o n s
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Figure  2 -14 .  Dev ice  In te r face  Cont ro l  B lock  Diagram
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Figure  2 -15 . IS/1000 Magnetic Disk System
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2 . 4 . 4 . 1  D a t a  O r g a n i z a t i o n
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F i g u r e  2 - 1 6 .  T r a c k  F o r m a t
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F i g u r e  2 - 1 7 .  T r a c k  F o r m a t ,  U n i t  D e t a i l
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T a b l e  2 - 5 .  M i n o r  S t a t u s  W o r d  ( S h e e t  1  o f  2 )

2-46



T a b l e  2 - 5 .  M i n o r  S t a t u s  W o r d  ( S h e e t  2  o f  2 )
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F i g u r e  2 - 1 8 .  F o r m a t  C o r e  I m a g e  f o r  I B M  C o m p a t i b i l i t y
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2 . 4 . 5  F i r m w a r e

2 . 4 . 5 . 1  S u b r o u t i n e s
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2 . 4 . 5 . 2  Command Implementa t ion

On the  p rocessor  s ide ,  th i s  i s  accompl i shed  th rough  decod ing  o f  the
cont ro l  words  ob ta ined  f rom the  p rocessor  memory  v ia  the  DMA.  The
decoded  func t ion  then  ac t iva tes  the  p roper  subrou t ines  o f  the  micro
program.  To  fac i l i t a te  the  exchanges  o f  da ta  be tween  the  PDC and
the  DCI  log ic  un i t s ,  ded ica ted  memory  loca t ions  and  spec ia l  r eg i s te r s
a r e  p r o v i d e d .

2 - 5 4

On the  DCI  s ide ,  these  a re  loca t ions  $30  th rough  $4F .  Loca t ions
$30  th rough  $3F  a re  8 -b i t  memory  reg i s t e r s  used  fo r  s to rage  o f
control  and s tatus  words by the micro program (refer  to  Tables
2 - 7 ,  2 - 8 ,  a n d  2 - 9 ,  f o r  a d d r e s s  a n d  c o n t e n t  i n t e r p r e t a t i o n ) .  R e f e r
to  Tab le  2 -10  fo r  a  desc r ip t ion  o f  func t ions  $40  th rough  4F .

O n  t h e  p r o c e s s o r  s i d e ,  t h e s e  a r e  l o c a t i o n s  $ 0 0  t h r o u g h  $ 0 F .  R e f e r
to tables 2-11 and 2-12 for address and content interpretations.



Table  2 -6 .  Dr ive  Command  Implementa t ion
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T a b l e  2 - 7 .  D e d i c a t e d  M e m o r y  L o c a t i o n s  $ 3 0  -  $ 3 F  i n  C o n t r o l l e r
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T a b l e  2 - 8 .  I n p u t  F u n c t i o n  $ 3 0  -  $ 4 F

2-56



Tab le  2 -9 .  Loca t ion  $30  -  $4F  Outpu t  Func t ion  $30  -  $4F
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T a b l e  2 - 1 0 .  L o c a t i o n  $ 4 0  -  $ 4 F  F u n c t i o n  D e s c r i p t i o n  ( S h e e t  1  o f  2 )
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Table  2 -10 .  Loca t ion  $40  -  $4F  Func t ion  Desc r ip t ion  (Shee t  2  o f  2 )
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Table  2 -11 .  Ded ica ted  Memory  Loca t ions  $00  -  $0F  in  Con t ro l l e r

TO31S5-2UYQ-12

T a b l e  2 - 1 2 .  I n p u t / O u t p u t  F u n c t i o n  $ 0 0  -  $ 0 F
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2 . 4 . 6  I n t e r f a c e s
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2 . 4 . 6 . 1  S i g n a l  C a b l e
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2 - 6 2

Figure  2 -19 .  IS /1000  Magne t i c  Disk  Sys tem In te r face
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F i g u r e  2 - 2 0 .  I n t e r f a c e  S i g n a l  D e s i g n a t i o n s
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+ 5 V .  T h e  + 5 V  l i n e  i s  u s e d  b y  t h e  t e r m i n a t o r  f o r  t h e  t e r m i n a t i o n  o f
t h e  s i g n a l  l i n e s .

SPI36V+. The SPI36V+ l ine is  used for  power on sequencing purposes.
The  +36  Vdc  sequence  p ick  in  s igna l  i s  genera ted  by  the  f i r s t  d r ive
with ac power on.

2 - 6 4

CNTGD-. The CNTGD- l ine is  used during power down sequencing.  The
cont ro l led  ground  l ine  i s  normal ly  g rounded  and  ho lds  the  d i sk  dr ive
p o w e r  s e q u e n c i n g  r e l a y s  e n e r g i z e d .  O p e n i n g  t h i s  l i n e  d e e n e r g i z e s  t h e
re lays ,  caus ing  immedia te  head  re t rac t ion  and  in i t i a t ing  a  power  down
sequence.



2 . 4 . 6 . 2  D C  C a b l e

TO31S5-2UYQ-12

2 . 4 . 6 . 3  A C  C a b l e

To  enab le  the  sequenc ing  of  power  tu rn-on  and  tu rn-of f ,  the  d i sk
drives derive their ac power from the controller in serial/
consecutive fashion. The maximum combined length in a subsystem,
of  a l l  ac  cab le  segments  mus t  no t  exceed  50  fee t .  The  ac  power
prov ided  i s  t h ree  phase  208 /230  Vac .  The  phases  a re  ro t a t ed  f rom
d r i v e  t o  d r i v e  t o  b a l a n c e  t h e  p o w e r  l o a d i n g .  F o r  c o n n e c t o r  p i n
ass ignment s ,  r e fe r  to  Tab le  4 -11 .

2 . 4 . 7  T h e o r y  o f  O p e r a t i o n

The  so le  purpose  o f  the  magne t ic  d i sk  subsys tem i s  to  s to re
in format ion  on  a  d i sk  pack  so  tha t  in format ion  can  be  recovered  and
utilized at a later time. To accomplish this function, the subsystem
n e e d s  e l e c t r i c a l  p o w e r .  T h e  c o n t r o l l e r  d e r i v e s  t h i s  p o w e r  d i r e c t l y
f rom a  su i t ab le  power  source ;  the  d r ives  in  the  subsys tem ob ta in
the i r  e l ec t r i ca l  power  from t he  power  d i s t r ibu t ion  pane l  (PDP) .
I n  t h e  c a s e  o f  a  s i n g l e  d i s k  d r i v e ,  t h i s  m a y  s i m p l y  c o n s i s t  o f  a p p l y -
ing  the  ac  power  to  the  mul t ip le  d r ive  subsys tem;  however ,  the  power -
ing  up  p rocess  o f  the  d r ives  mus t  be  con t ro l l ed  and  sequenced  to  avo id
sudden  excess ive  power  su rges .  Power  sequenc ing  log ic  i s  the re fo re
incorpora ted  in to  the  power  c i rcu i t s ,  e s t ab l i sh ing  de f in i t e  power -on
and power-off sequences.
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2 .  S e e k  o p e r a t i o n .  T h e r e  a r e  t h r e e  t y p e s  o f  s e e k  o p e r a t i o n s ,
a s  f o l l o w s :

T h e  f i r s t  s e e k  o p e r a t i o n  i n  a n  a u t o m a t i c ,  s e l f - i n i t i a t e d
func t ion  of  the  d i sk  dr ive ,  whi le  the  p rogrammed seek  i s
a  p r o c e s s o r  i n i t i a t e d ,  c o n t r o l l e r  d i r e c t e d  o p e r a t i o n .

R e c a l i b r a t i o n  o f  t h e  h e a d s  t o  h o m e  p o s i t i o n ,  i . e . ,  a t
c y l i n d e r  0 0 0 ,  i s  p a r t  o f  t h e  r e s t o r e  o p e r a t i o n ;  i t  i s
c o n t r o l l e r  i n i t i a t e d  b u t  u s e s  t h e  d r i v e ' s  o w n  r e c a l i b r a t i o n
l o g i c .
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2 . 4 . 7 . 1 Power Sequencing

Power  sequenc ing  i s  the  combined  func t ion  of  the  con t ro l le r  and  the
d i sk  d r ive ( s ) .  Dur ing  the  power -on  sequence  wi th  the  Heads  Ex tended
line from the drives open (no ground), the controller provides the
drives with a ground level by activating the Controlled Ground line,
after all voltages have stabilized within tolerance range. This
starts the power-up sequence to the first disk drive. The next disk
dr ive  in  l ine  s t a r t s  up  when  the  d i sk  pack  in  the  p rev ious  d i sk  d r ive
h a s  a t t a i n e d  7 0  p e r c e n t  o f  i t s  r o t a t i o n a l  s p e e d .  D u r i n g  t h e  P o w e r -
o f f  s e q u e n c e r  t h e  c o n t r o l l e r  d e a c t i v a t e s  t h e  C o n t r o l l e d  G r o u n d  l i n e
t o  t h e  d r i v e s .  T h i s  s t a r t s  t h e  p o w e r - d o w n  s e q u e n c e  i n  t h e  d i s k
d r i v e s .  A f t e r  a l l  d r i v e s  h a v e  r e t r a c t e d  t h e i r  h e a d s ,  g r o u n d  i s
removed  f rom the  Heads  Extended  l ine  o f  the  d i sk  dr ives .  This
i n d i c a t e s  t o  t h e  c o n t r o l l e r  t h a t  i t  c a n  t u r n  t h e  d c  p o w e r  o f f  w i t h o u t
d a m a g e  t o  t h e  d r i v e  o r  t h e  d i s k  p a c k .  F i g u r e  2 - 2 1  d e p i c t s  a  t i m i n g
diagram of the power-up and power-down sequences.
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Figure 2-21.  Power Up/Power Down Sequences
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Power-off Sequence. A power-off sequence is initiated by placing the
power switch on the front panel of the IS/1000 processor, in the OFF
pos i t ion .  This  removes  ground  f rom the  KVCTL-  l ine  thereby  de-
energ iz ing  re lay  K1.  The  de-energ iz ing  of  K1 in te r rup ts  the  g round
path to line KWCTL+ while simultaneously applying ground to the Time
Delay circuit .  Term KVCTL+ remains low due to the Power Interlock
c i rcu i t ,  bu t  when  the  Time Delay  t imes  ou t ,  g round  i s  removed  f rom
relay K2, de-energizing K2. This deactivates term WCNTGD- going to
a l l  d i s k  d r i v e s ,  t h e r e b y  i n i t i a t i n g  t h e i r  p o w e r  d o w n  s e q u e n c e s .  T h e
de-energ iz ing  o f  K2  a l so  app l ies  g round  to  l ine  CSRST- ,  which  rese t s
t h e  c o n t r o l l e r  a n d  r e a d i e s  t h e  d r i v e  i n t e r f a c e  c i r c u i t s  f o r  p o w e r -
o f f .  W h e n  a l l  d i s k  d r i v e s  h a v e  f u l l y  r e t r a c t e d  t h e i r  h e a d s ,  t h e y
remove ground from the WHDEXT- l ine.  The Power Interlock circuit
now removes ground from line KCVCTL+, which then turns off IS/1000
power supplies and subsequently removes power from the controller.

2 . 4 . 7 . 2  S e e k  O p e r a t i o n

T h e r e  a r e  t w o  t y p e s  o f  s e e k  o p e r a t i o n s ;  a n  i n i t i a t i n g  o r  f i r s t  s e e k
which  has  as  purpose  to  home the  heads  in  on  the  f i r s t  cy l inder ,  and
a  programmed seek  which  d i rec t s  the  heads  to  any  cy l inder  requ i red
for  access I  o f  any  des i red  a rea  on  the  d i sk  pack .  A  programmed seek
opera t ion  i s  in i t i a ted  by  a  seek  command.  When seeking  f rom one
loca t ion  on  the  d i sk  pack  to  ano ther ,  an  address  convers ion  mus t  t ake
p l a c e .  I n  t h e  e v e n t  o f  a  s e e k  e r r o r ,  a  r e s t o r e  o p e r a t i o n  i s  i n i t i -
a t e d  w h i c h  p o s i t i o n s  t h e  h e a d s  a t  h o m e  p o s i t i o n ,  i . e . ,  c y l i n d e r  0 0 0 .
A l s o ,  b e f o r e  a n y  s e e k  o p e r a t i o n  c a n  b e  s u c c e s s f u l l y  e x e c u t e d ,  a l l
disk packs used in a magnetic  disk subsystem must be formatted
s t r i c t l y  a c c o r d i n g  t o  o n e  f o r m a t .  A  d i s k  p a c k  u s e d  i n  t h e  G T E / I S
magnet ic  d i sk  sys tem must  be  format ted  accord ing  to  the  format
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Seek Timing Considerations. T h e  t i m i n g  i n t e r - r e l a t i o n s h i p s ,  a l t h o u g h
r e l a t e d  t h r o u g h  s i g n a l  i n t e r a c t i o n ,  c a n  b e  c l a s s i f i e d  a s  f o l l o w s :

T h o s e  p e r t a i n i n g  t o  d i s k  p a c k  m o t i o n ,  i t s  c o n t r o l  a n d
measurement.

Those  per ta in ing  to  head  movement ,  i t s  con t ro l  and  measurement .

T h e  o p e r a t i n g  r o t a t i o n a l  s p e e d  o f  t h e  d i s k  p a c k  i s  m a i n t a i n e d  a t
2400 rpm ±2 percent. To  enab le  the  measurement  o f  th i s  speed  a t  a l l
t imes ,  the  d i sk  pack ' s  ro ta t ion  i s  moni to red  by  e lec t romagne t ic  means
th rough  the  use  o f  an  index- t ransducer  ( see  F igure  2 -22) .  A t  2 4 0 0
rpm,  the  f requency  of  recurrence  of  the  index  pu l se  wi l l  be  40  Hz;
t ime  dura t ion  be tween  index  pu l ses  then  i s  25  ms ,  whi le  the  dura t ion
o f  t h e  i n d e x  p u l s e  i t s e l f  i s  8 0  u s . T h e  r e l a t i v e  p o s i t i o n i n g  o f  o n e
i n d e x  p u l s e  w i t h  r e s p e c t  t o  a l l  o t h e r  i n d e x  p u l s e s  i s  1 8  u s .

The  t ime  necessa ry  to  pos i t ion  the  heads  in  the  mode l  114  f rom
cyl inder  000  to  cy l inder  202  (maximum pos i t ion ing  t ime) ,  i s  65  ms .
The  t ime  needed  to  pos i t ion  the  heads  in  the  model  215  f rom cy l inder

2-70



TO31S5-2UYQ-12

Figure 2-22. Index and Speed Detection

0 0 0  t o  c y l i n d e r  4 0 5  i s  5 5  m s .  T h e  t i m e  r e q u i r e d  t o  p o s i t i o n  t h e
heads  f rom one  cy l inder  to  the  next  cy l inder  in  bo th  models  d i sk
dr ive ,  i s  12  ms  (min imum pos i t ion ing  t ime) .  The  average  head  pos i -
t ion ing  t ime  i s  based  upon  50  percen t  o f  the  maximum pos i t ion ing
t ime ,  i . e . ;  32 .5  ms  fo r  the  mode l  114 ,  and  27 .5  ms  fo r  the  mode l  215 .
A v e r a g e  ro ta t iona l  l a tency  in  bo th  mode ls  d i sk  d r ive  i s  12 .5  ms .

2 . 4 . 7 . 3  R e s t o r e  O p e r a t i o n

T h e  r e s t o r e  o p e r a t i o n  i s  e s s e n t i a l l y  a  s e e k  o p e r a t i o n ,  i n  t h e  s e n s e
t h a t  i t  c a u s e s  t h e  h e a d s  i n  t h e  s e l e c t e d  d r i v e ,  f r o m  w h a t e v e r  c y l i n -
d e r  t h e y  a r e  a t ,  t o  b e  p o s i t i o n e d  a t  c y l i n d e r  0 0 0 .  T h u s ,  i n  e f f e c t ,
i t  i s  a  s e e k  o p e r a t i o n  t o  c y l i n d e r  0 0 0 .  T h e  R e s t o r e  l o g i c  i s  m i c r o -
program implemented .  The  log ic  f low i s  shown in  the  Res tore  f low
diagram in appendix A. The Restore command is coded on the Bus and
T a g  in te r face  l ines  as  shown in  Tab le  2 -6 ,  and  sen t  to  the  se lec ted
d i s k  d r i v e .

2 . 4 . 7 . 4  W r i t e  O p e r a t i o n

Data  i s  r ecorded  on  the  d i sk  pack  us ing  a  doub le  f requency  b i t - se r i a l
NRZ record ing  scheme.  In  th i s  method  of  da ta  record ing  a  c lock  pu lse
i s  i n j e c t e d  a t  t h e  b e g i n n i n g  o f  e a c h  b i t  c e l l  t i m e  ( F i g u r e  2 - 2 3 ) .  A
ONE b i t ,  in  the  fo rm of  a  da ta  pu l se ,  doubles  the  pu l se  f requency
whi le  a  ZERO b i t ,  r ep resen ted  by  the  absence  o f  a  da ta  pu l se ,  does
n o t  i n f l u e n c e  t h e  c l o c k  p u l s e  f r e q u e n c y .
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F i g u r e  2 - 2 3 . Double Frequency Data Recording
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The  wr i te  head  works  in  con junc t ion  wi th  a  tunne l  e rase  head  which is
l o c a t e d  i n  t h e  h e a d  p a d ,  s l i g h t l y  b e h i n d  t h e  w r i t e  h e a d .  T h e  c o m b i -
n a t i o n  w r i t e  h e a d / e r a s e  h e a d  e n a b l e s  t h e  m o d e l  1 1 4  d i s k  d r i v e  t o
w r i t e  a  0 . 0 1 0  i n c h  w i d e  d a t a  t r a c k ,  t h e n  i m m e d i a t e l y  e r a s e  i t  t o  a
0 . 0 0 7  i n c h  w i d e ,  s h a r p l y  d e f i n e d  t r a c k ;  i n  m o d e l  2 1 5  d i s k  d r i v e s ,  d a t a
i s  r ecorded  in  an  0 .007  inch  wide  t r ack  which  i s  na r rowed  to  a
sharp ly  def ined  0 .004  inch  wide  t rack  by  the  e rase  head .

The  purpose  o f  the  wr i t e  and  e rase  opera t ions  i s  to  conver t  incoming
d i g i t a l  d a t a  i n t o  a  s i g n a l  t h a t  w i l l  c a u s e  c o n t r o l l e d  m a g n e t i z a t i o n
of  spec i f i c  a reas  on  the  d i sks ,  in  such  a  manner  tha t  when  these
m a g n e t i c  p a t t e r n s  a r e  r e a d  b a c k ,  t h e y  w i l l  g e n e r a t e  a n  e l e c t r i c a l
p u l s e  t r a i n  w h i c h  t r a n s l a t e s  i n t o  d a t a  t h a t  i s  i d e n t i c a l  t o  t h e
o r i g i n a l  i n f o r m a t i o n .  A  t y p i c a l  w r i t e  s e q u e n c e  d a t a  b i t  p a t t e r n  i s
shown in Figure 2-24.

F i g u r e  2 - 2 4 .  W r i t e  O p e r a t i o n
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2 . 4 . 7 . 5  W r i t e  C o m m a n d

The write operation is actually a combined write and erase opera-
tion. The tunnel-erase head located directly behind the write head

in the same head pad, is used to tunnel erase the track after writ-
i n g .  T h i s  c a u s e s  t h e  t r a c k s  t o  b e  s h a r p l y  d e f i n e d  w h i l e  i t  s i m u l -
t a n e o u s l y  c r e a t e s  b u f f e r i n g  i n t e r - t r a c k s  t h a t  m i n i m i z e  c r o s s t a l k
( F i g u r e  2 - 2 5 ) .  A  wri te  opera t ion  i s  in i t i a t ed  b y  a  wr i te  command
f r o m  t h e  p r o c e s s o r .  T h e  c o n t r o l l e r  t h e n  i n i t i a t e s  a  s e e k  o p e r a -
t i o n  t o  d i r e c t  t h e  h e a d s  t o  t h e  d e s i r e d  c y l i n d e r ,  s e l e c t s  t h e  h e a d
a s s o c i a t e d  w i t h  t h e  s p e c i f i e d  t r a c k ,  a n d  v e r i f i e s  t h a t  t h e  c o r r e c t
t r a c k  i s  a c c e s s e d .  W r i t i n g  c a n  c o m m e n c e  a f t e r  s u c c e s s f u l  e x e c u t i o n
o f  t h e  a f o r e m e n t i o n e d  o p e r a t i o n s .  D u r i n g  t h e  w r i t i n g  o f  d a t a ,
da ta  t r ans fe r s  a re  made  f rom the  IS /1000  memory  to  the  con t ro l l e r ,
w h e r e  t h e  d a t a  i s  c h e c k e d ,  s e r i a l i z e d ,  a n d  t h e n  s e n t  t o  t h e  d i s k
d r i v e .  I n  t h e  d r i v e  t h i s  e l e c t r i c a l l y  c o d e d  d a t a  i s  r e c o r d e d  o n t o
t h e  s e l e c t e d  t r a c k  i n  t h e  f o r m  o f  m a g n e t i c  f l u x  r e v e r s a l  p a t t e r n s .

The  wr i te  log ic  i s  micro  program implemented .  The  log ic  f low of
the  wr i t e  opera t ion  i s  shown in  the  wr i t e  f low d iagram in  appendix
A. The Write command is coded on the Bus and Tag lines as shown in
T a b l e  2 - 6 ,  a n d  s e n t  t o  t h e  s e l e c t e d  d i s k  d r i v e .
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2 . 4 . 7 . 6  W r i t e  T i m i n g  C o n s i d e r a t i o n s

Frequency  o f  the  c lock  osc i l l a to r  i s  1 .25  MHz,  i . e . ,  a  200  ns  pu l se
i s  w r i t t e n  e v e r y  8 0 0  n s  ( F i g u r e  2 - 2 3 ) .  T h i s  8 0 0  n s  t i m e  i n t e r v a l
b e t w e e n  t w o  c l o c k  p u l s e s  i s  c a l l e d  t h e  d a t a  c e l l  o r  b i t  c e l l  t i m e .
A  O N E  i s  r e p r e s e n t e d  b y  a  2 0 0  n s  p u l s e  e n t e r e d  i n t o  t h e  d a t a  c e l l
t i m e  s l o t ,  i . e . ,  b e t w e e n  t w o  c l o c k  p u l s e s .  P u l s e s  a r e  n o w  4 0 0  n s
apar t ,  thus  e f fec t ive ly  doubl ing  the  pu lse  f requency  to  2 .5  MHz.
A ZERO is represented by two consecutive clock pulses without an
i n t e r s p e r s e d  d a t a  p u l s e .  M a x i m u m ,  i . e . ,  w o r s t  c a s e ,  r i s e  a n d  f a l l
t imes  o f  the  squared  c lock  and  da ta  pu l ses  mus t  no t  be  more  than
30 ns.

Commencement of the write and erase functions coincides and the
c o n t r o l l e r  t h e r e f o r e  a c t i v a t e s  t h e  w r i t e  a n d  e r a s e  g a t i n g  s i g n a l s
s i m u l t a n e o u s l y .  H o w e v e r ,  s i n c e  t h e  e r a s e  h e a d  i s  p h y s i c a l l y  l o c a t e d
b e h i n d  t h e  w r i t e  h e a d  w i t h  r e s p e c t  t o  t h e  r e c o r d i n g  t r a c k ,  a  p o i n t
on  the  t r ack  passes  under  the  wr i t e  head  approx imate ly  50  us  be fore
i t  p a s s e s  u n d e r  t h e  e r a s e  h e a d .  ( F i g u r e  2 - 2 5 ) .  T h e  c o n t r o l l e r
counte rac t s  the  t ime  d i sp lacement  be tween  the  record ing  and  the  tunne l
e rasure  o f  the  same po in t  on  the  t rack ,  by  d ropp ing  the  wr i t e  ga te
50  us  be fo re  the  e rase  ga te .

2.4.7 .7  Write  Data Transfer Rate

T h e  d a t a  t r a n s f e r  r a t e  d u r i n g  a  w r i t e  o p e r a t i o n  i s  1 . 2 5  M  b i t s  p e r
second  be tween  the  p rocessor  and  the  subsys tem.  Wi th in  the  sub-
system the bit  rate varies between 1.25 M bits  per second for  ZERO
sign i fy ing  da ta  un i t s ,  and  2 .5  M b i t s  pe r  second  fo r  ONE
s i g n i f y i n g  d a t a  u n i t s .  T o  e n s u r e  t h a t  t h e  r e a d  d a t a  b i t  r a t e
w i l l  b e  w i t h i n  s p e c i f i e d  l i m i t s ,  t h e  d a t a  b i t  r a t e  d u r i n g
wr i te  opera t ions  mus t  no t  va ry  more  than  0 .3  pe rcen t  f rom
nominal.

2 . 4 . 7 . 8  Format  Track  Opera t ion

T h e  f o r m a t  t r a c k  o p e r a t i o n  i s  b a s i c a l l y  a  w r i t e  o p e r a t i o n .  E v e r y -
t h i n g  t h a t  h a s  b e e n  s a i d  f o r  t h e  w r i t e  o p e r a t i o n  a p p l i e s  e q u a l l y
t o  t h e  f o r m a t  t r a c k  o p e r a t i o n .  H o w e v e r ,  i n s t e a d  o f  r a n d o m  d a t a
which may be scattered throughout the processor memory, only very
spec i f ic  da ta ,  permanent ly  ass igned  to  spec i f ic  loca t ions  in  memory ,
i s  repe t i t ive ly  accessed  and  t rans fe r red  f rom memory  dur ing  the
f o r m a t t i n g  o f  a  t r a c k .  T h e  f o r m a t  u s e d  t o  s t o r e  d a t a  o n  a  d i s k
pack in a GTE/IS magnetic disk subsystem, is an IBM compatible fixed
format ,  a s  shown in  F igure  2 -16  and  2 -17 .  The  fo rmat  t r ack  opera -
t i o n  i s  u s e d  t o  e s t a b l i s h  t h i s  f o r m a t  o n  a  t r a c k ,  A s  c a n  b e  s e e n
f rom Figure  2 -16 ,  the .  t r ack  fo rmat  cons i s t s  bas ica l ly  o f  th ree  major
p a r t s :

1 . Home Address.

2 . Track  Desc r ip to r  Record .

3. Da ta  Records ,  o f  which  the re  a re  s ix teen  to  a  t r ack .
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Each track is started and subsequently ended by an index
m a r k e r .  T h e  d a t a  a r e a s  o f  a l l  r e c o r d s  a r e  f i l l e d  w i t h
ZEROES.

T h e  t r a c k  f o m a t t i n g  l o g i c  i s  m i c r o  p r o g r a m  i m p l e m e n t e d .  T h e  l o g i c
f low of  the  format  t rack  opera t ion  i s  shown in  the  format  t rack  f low
diagram in appendix A.

T h e  f o r m a t  command is coded on the Bus and Tag lines as shown in
Tab le  2 -6 .

2 . 4 . 7 . 9  R e a d  O p e r a t i o n

T h e  r e a d  o p e r a t i o n  i s  f o r  a l l  p r a c t i c a l  p u r p o s e s  t h e  i n v e r s e  o f  t h e
w r i t e  o p e r a t i o n . Dur ing  a  wr i t e  opera t ion ,  da ta  r epresen ted  by  a
b i - d i r e c t i o n a l  e l e c t r i c a l  c u r r e n t  f l o w i n g  t h r o u g h  t h e  w r i t e  c o i l ,
i s  t r a n s f o r m e d  i n t o  m a g n e t i c  f l u x  r e v e r s a l s  i n  t h e  w r i t e  c o r e ,  a n d
s t o r e d  a s  m a g n e t i c  f l u x  r e v e r s a l s  i n  t h e  m a g n e t i c  s u r f a c e  o f  t h e
record ing  medium pass ing  ac ross  the  wr i t e  gap . During a read
o p e r a t i o n ,  t h e  m a g n e t i c  p o l a r i t y  r e v e r s i n g  f l u x  p a t t e r n s  o n  t h e
record ing  medium pass ing  ac ross  the  read  gap ,  induce  e lec t r i ca l
v o l t a g e  p u l s e s  i n  t h e  r e a d  c o i l ,  w h i c h  t h e n  t r a n s l a t e  b a c k  i n t o
d a t a .

T h e  i n d u c e d  e l e c t r i c a l  v o l t a g e s  a c r o s s  t h e  r e a d  c o i l  a p p r o x i m a t e
a  s ine  wave  wi th  each  peak  represen t ing  a  pu l se . The sine wave
f r e q u e n c y  t h e r e f o r e  i s  h a l f  t h e  p u l s e  r a t e .  W h e n  r e a d i n g  c l o c k
p u l s e s  o n l y ,  i . e . , ZERO represen t ing  f lux  pa t t e rns  in  the  record ing
t r a c k ,  t h e  s i g n a l  f r e q u e n c y  i s  6 2 5  k H z . The  pu l se  r a t e ,  however ,
b e i n g  t w i c e  t h e  s i g n a l  f r e g u e n c y  i s  1 . 2 5  M  b i t s / s e c .  W h e n  r e a d i n g
c l o c k  a n d  d a t a  p u l s e s ,  i . e . , ONE representing magnetic patterns
on  the  record ing  t rack , the  s igna l  f requency  i s  1 .25  MHz,  the  pu l se
ra t e  2 .5  M b i t s / sec ,  and  the  da ta  b i t  r a t e  1 .25  MHz.

A typ ica l  r ead  sequence  b i t  pa t t e rn  i s  shown in  F igure  2 -26 .

2 .4 .7 .10 Read Command

The  purpose  o f  the  read  opera t ion  i s  to  conver t  da ta  tha t  i s  mag-
n e t i c a l l y  c o d e d  o n  t h e  d i s k  p a c k  f o r  o f f - l i n e  s t o r a g e ,  i n t o
e q u i v a l e n t ,  e l e c t r i c a l l y  c o d e d  d a t a  f o r  o n - l i n e  p r o c e s s i n g .

A  read  opera t ion  i s  in i t i a ted  by  a  read  command f rom the  p rocessor .
T h e  c o n t r o l l e r  t h e n  i n i t i a t e s  a  s e e k  o p e r a t i o n  t o  d i r e c t  t h e  h e a d s
t o  t h e  d e s i r e d  c y l i n d e r ,  s e l e c t s  t h e  h e a d  a s s o c i a t e d  w i t h  t h e
s p e c i f i e d  t r a c k ,  a n d  v e r i f i e s  t h a t  t h e  c o r r e c t  t r a c k  i s  a c c e s s e d .
Reading  can  commence  a f te r  success fu l  execut ion  of  the  a foremen-
t i o n e d  o p e r a t i o n s .

Dur ing  a  r ead  opera t ion , t h e  d i s k  d r i v e  t r a n s l a t e s  m a g n e t i c  f l u x
r e v e r s a l s  o n  t h e  d i s k  p a c k  i n t o  e l e c t r i c a l  p u l s e s ,  w h i c h ,  a f t e r
s i g n a l  q u a l i f i c a t i o n  a n d  c o n d i t i o n i n g  a r e  s e n t  t o  t h e  c o n t r o l l e r .
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In the controller this serial data from the disk drive is inter-
p r e t e d ,  c h e c k e d  a n d  r e f o r m a t t e d  f o r  p a r a l l e l  t r a n s m i s s i o n  t o  t h e
proces sor .

The  read  log ic  i s  mic ro  p rogram implemented .  The  l og i c  f low of
the  read  opera t ion  i s  shown in  the  read  f low d iagram,  in  appendix
A. The read command is coded on the Bus and Tag lines as shown in
T a b l e  2 - 6 ,  a n d  s e n t  t o  t h e  s e l e c t e d  d i s k  d r i v e .

2 .4 .7 .11 Read Timing Considerations

The  Read  func t ion  i s  enab led  when  the  Cont ro l  Tag  and  the  Bus  l ines
a r e  a c t i v e  s i m u l t a n e o u s l y  ( T a b l e  2 - 6 ) .  T o  e n s u r e  d e f i n i t e  f u n c t i o n
i n t e r p r e t a t i o n , the  Bus  l ine  mus t  become ac t ive  a t  l eas t  200  ns
p r i o r  t o  t h e  T a g  l i n e  a n d  r e m a i n  a c t i v e  f o r  a t  l e a s t  2 0 0  n s  a f t e r
the  Tag  l ine  has  been  deac t iva ted . Min imal  s igna l  dura t ion  i s  800
ns  fo r  the  Tag  pu l se  and  1200  ns  fo r  the  Bus  l ine  pu l se . Once de-
a c t i v a t e d ,  t h e  b u s  l i n e  m u s t  r e m a i n  i n a c t i v e  f o r  a t  l e a s t  4 0 0  n s
before  i t  can  become ac t ive  aga in . Read Gate and Read Data become
ac t ive  a t  the  same t ime ,  bu t  Read  Data  i s  cons idered  re l i ab le  on ly
when  read  a t  l eas t  10  us  a f t e r  Se lec t  Head  o r  Advance  Head .

2 . 4 . 7 . 1 2  Read  Da ta  Trans fe r  Ra te

T h e  d a t a  t r a n s f e r  r a t e  d u r i n g  a  r e a d  o p e r a t i o n  i s  d e t e r m i n e d  b y  t h e
r e c o r d i n g  dens i ty  and  the  ro ta t iona l  speed  of  the  d i sk  pack  be ing
r e a d . T h e  n o m i n a l  b i t  r a t e  i s  1 . 2 5  m i l l i o n  b i t s  p e r  s e c o n d .  D u e
t o  t h e  i n h e r e n t  d i f f e r e n c e s  i n  h e a d  a c c e s s  a n d  s p i n d l e  s p e e d  v a r i a -
t ions  among ind iv idua l  d r ives  in  the  same subsys tem,  or  even  f rom
one subsystem to the other, this nominal.  bit  rate may vary as much
as  ±15  pe rcen t .

2 . 4 . 7 . 1 3  Read  Track  Desc r ip to r  Opera t ion

T h e  r e a d  t r a c k  d e s c r i p t o r  o p e r a t i o n  i s  b a s i c a l l y  a  r e a d  o p e r a t i o n .
E v e r y t h i n g  t h a t  h a s  b e e n  s a i d  f o r  t h e  r e a d  o p e r a t i o n  a p p l i e s  e g u a l l y
t o  t h e  r e a d  t r a c k  d e s c r i p t o r  o p e r a t i o n . However, i n s t e a d  o f  r e a d i n g
t h e  c o n t e n t s  o f  a n  e n t i r e  t r a c k ,  o n l y  t h e  i n f o r m a t i o n  c o m p r i s i n g  t h e
f ive  words  of  the  header  and  the  four  da ta  words  of  the  spec i f ied
t r a c k  d e s c r i p t o r  r e c o r d ,  a r e  s a m p l e d .  T h i s  i n f o r m a t i o n  c a n  t h e n  b e
u s e d  f o r  f l a g g i n g  o r  o t h e r  i d e n t i f i c a t i o n  p u r p o s e s .

The  read  t r ack  desc r ip to r  log ic  i s  micro  program implemented .  The
l o g i c  f l o w  o f  t h e  r e a d  t r a c k  d e s c r i p t o r  o p e r a t i o n  i s  s h o w n  i n  t h e
corresponding flow diagram in appendix A. The read track descrip-
tor command is coded on the Bus and Tag lines as shown in Table 2-6,
a n d  s e n t  t o  t h e  s e l e c t e d  d i s k  d r i v e .

2 . 4 . 7 . 1 4  Ver i fy  Operat ion

The ver i fy  opera t ion  i s  bas i ca l ly  a  read  opera t ion .  Every th ing  tha t
h a s  b e e n  s a i d  f o r  t h e  r e a d  o p e r a t i o n  a p p l i e s  e q u a l l y  t o  t h e  v e r i f y
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The verify logic is micro program implemented. The logic flow of
the  ver i fy  opera t ion  i s  shown in  the  ver i fy  f low d iagram in  appendix
A. The veri fy  command is coded on the Bus and Tag lines as shown
i n  T a b l e  2 - 6 ,  a n d  s e n t  t o  t h e  s e l e c t e d  d i s k  d r i v e .

2 . 4 . 7 . 1 5  R e a d  S t a t u s  O p e r a t i o n

The  read  s ta tus  opera t ion  has  no th ing  in  common wi th  the  regu la r
read  opera t ion ,  which  ga thers  da ta  f rom the  d i sk  pack . A  r e a d  s t a t u s
o p e r a t i o n  i s  i n i t i a t e d  b y  a  r e a d  s t a t u s command f rom the  p rocessor .
D u r i n g  t h e  r e a d  s t a t u s  o p e r a t i o n c o n t r o l l e r  s t a t u s  i n f o r m a t i o n  i s
s e n t  t o  t h e  p r o c e s s o r  b y  t r a n s f e r r i n g  t h e  s t a t u s  w o r d s  t o  t h e
IS /1000  memory ,  in  the  fo l lowing  order :

1 . Major  s ta tus .

2 . Minor  s t a tus .

3. Number  o f  words  or  sec to r s  tha t  have  no t  been  t r ans fe r red .

4 . DMA address location of last word transferred at termina-
tion of last operation preceding the read status operation.

5 . L i n k  a d d r e s s  o f  t h e  l a s t  p a c k e t  c o n t r o l  w o r d  p e r t a i n i n g  t o
the  p rev ious  opera t ion .

Opt iona l ly ,  the  fo l lowing  two addi t iona l  s ta tus  words  may be  sen t
to the IS/1000 memory:

1 . Cyl inder  and  head  address .

2 . Sec to r  address .

These  op t iona l  two  s ta tus  words  wi l l  on ly  be  sen t  to  the  p rocessor
i f  so  spec i f i ed  and  when  a  word  count  g rea te r  than  5  i s  encounte red .

T h e  r e a d  s t a t u s  l o g i c  i s  m i c r o - p r o g r a m  i m p l e m e n t e d .  T h e  l o g i c  f l o w
o f  t h e  r e a d  s t a t u s  o p e r a t i o n  i s  s h o w n  i n  t h e  r e a d  s t a t u s  f l o w  d i a -
gram in  appendix  A.  The  read  s ta tus  command i s  coded  on  the  Bus
a n d  T a g  l i n e s  a s  s h o w n  i n  T a b l e  2 - 6 ,  a n d  s e n t  t o  t h e  s e l e c t e d  d i s k
d r i v e .
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SECTION  3
OPERATING PROCEDURES

3.1 GENERAL

T h i s  s e c t i o n  d e s c r i b e s  t h e  o p e r a t i o n  a n d  i n t e r p r e t a t i o n  o f  t h e
c o n t r o l s  a n d  i n d i c a t o r s  o n  t h e  p r o c e s s o r  a n d  d i s k  d r i v e  c o n t r o l
p a n e l s . P r o p e r  o p e r a t i o n  a n d  c o r r e c t  i n t e r p r e t a t i o n  o f  t h e s e
c o n t r o l s  a n d  i n d i c a t o r s , e n a b l e s  c o n t r o l l e d  i n i t i a t i o n ,  m o d i f i c a -
t i o n ,  m o n i t o r i n g  a n d  s u s p e n s i o n  o f  a l l  d i s k  o p e r a t i o n s .

3.2 CONTROL PANELS

The  opera to r  con t ro l  pane l s  p rov ide  the  swi tches  and  ind ica to r s
requ i red  fo r  opera to r  communica t ion  be tween  the  p rocessor  and  the
d isk  subsys tem.

3 .2 .1  P roces so r  Ope ra to r  Pane l

The  mode l  4821-01  IS /1000  con t ro l  pane l  enab les  the  ope ra to r  t o
control  processor operation for programming and maintenance purposes.

The  con t ro l  pane l  i s  shown in  F igure  3 -1 . T h e  f u n c t i o n s  o f  t h e
con t ro l  pane l  swi tches  and  ind ica to r s  a re  desc r ibed  in  Tab le  3 -1 .

F igure  3 -1 . IS/1000 Control  Panel
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T a b l e  3 - 1 .  C o n t r o l  P a n e l  F u n c t i o n s  ( S h e e t  1  o f  5 )
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Tab le  3 -1 . Cont ro l  Pane l  Func t ions (Sheet  3 of  5)
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3 . 2 . 2  F o r m a t  P r o t e c t  S w i t c h

3 . 2 . 3  D i s k  D r i v e  C o n t r o l  P a n e l

F i g u r e  3 - 2 . Format  Pro tec t  Swi tch

Tab le  3 -2 . Format  Pro tec t  Swi tch
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3 . 2 . 3 . 3  M o d e l  2 1 5  D i s k  D r i v e

3 . 2 . 3 . 2  M o d e l  2 1 3  D i s k  D r i v e
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3 . 2 . 3 . 1  M o d e l  1 1 4  D i s k  D r i v e

F i g u r e  3 - 3 .  M o d e l  1 1 4 ,  O p e r a t o r  C o n t r o l  P a n e l

T a b l e  3 - 3  M o d e l  1 1 4 ,  C o n t r o l s  a n d  I n d i c a t o r s
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F i g u r e  3 - 4 .  M o d e l  2 1 3 / 2 1 5  O p e r a t o r  C o n t r o l  P a n e l s
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3.3 PROGRAM LOADING

For  p rogram load ing  f rom o ther  dev ices  re fe r  to  the  User ’ s  Manua l ,
GTE/IS publicat ion E0006.

3.3.1 Automatic Program Load

Automatic  program Load (APL) enables loading of the Bootstrap pro-
gram into memory from the ROM.

3 . 3 . 1 . 1  Cont ro l  Pane l  APL

With  the  con t ro l  pane l  connec ted  and  the  CPU in  the  ha l t  mode ,  the
APL funct ion  can  be  ac t iva ted  in  one  of  two ways :

With the LOCK/ON/OFF switch at  the ON posit ion,  raise and
release the LOAD switch.

With the LOCK/ON/OFF switch at the LOCK position, APL may
be activated via the ALOAD+ and ALOAD- signals over the I/O
b u s . ALOAD+ (normally low) goes high for about 10 us,  then
low aga in . ALOAD- (normally high) goes low and then high
in sync with ALOAD+.

I f  APL i s  to  be  ac t iva ted  bo th  v ia  the  I /O bus  and  the  con t ro l  pane l ,
the  swi tch  on  the  I /O cont ro l le r  tha t  ac t iva tes  the  APL mus t  have  an
a d d i t i o n a l  c o n t r o l  c o r r e s p o n d i n g  t o  t h e  k e y  o n  t h e  c o n t r o l  p a n e l .

This control disables the I/O bus switch controls from ALOAD+ and
ALOAD-. When enabled via a key on the control panel,  APL cannot be

3 - 1 0
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3 . 3 . 1 . 3  B l a n k  P a n e l  A P L

TO31S5-2UYQ-12

3 . 3 . 1 . 4  A P L  C a u t i o n s

Act iva t ion  of  the  APL fea ture  v ia  the  I /O bus  o r  f rom the  power  pane l
i s  no t  synchron ized  wi th  CPU t iming .  There fore ,  i f  the  CPU i s  execu-
t ing  p rograms  when  the  APL i s  ac t iva ted ,  the  rese t t ing  o f  the  CPU
w i l l  p r o b a b l y  a l t e r  t h e  c o n t e n t s  o f  t h e  r e g i s t e r s  i n  t h e  C P U .

The  memory  in te r face  i s  des igned  so  tha t  rese t t ing  the  CPU does  no t
a f f e c t  r e a d i n g  d a t a  f r o m  m e m o r y .  I f ,  h o w e v e r ,  t h e  C P U  i s  w r i t i n g
i n t o  m e m o r y  w h e n  i t  i s  r e s e t ,  t h e  d a t a  t h a t  i s  w r i t t e n  c a n n o t  b e
assumed to be

3.3 .2  Program Loading

The fo l lowing
r e a d e r .

Perform

1 .

2 .

c o r r e c t .

describes program loading via the TTY paper tape

program load ing  as  fo l lows :

Determine the type of ROM in the system: s ing le - segment ,
four -segment , or two-segment. The TTY program is  resident
in the following ROM segments:

Single-segment ROM: segment  I .

Four-segment ROM: segment  I .

Two-segment ROM: segment II .

Perform program loading procedures for a specific ROM as
f o l l o w s :

Single-segment ROM - perform step 3.

Four-segment ROM - perform step 4.

Two-segment ROM -  pe r fo rm s t ep  5 .
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Table  3 -6 .  Tape  Load  Ha l t s ,  S ing le -Segment  ROM
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Table  3 -7 .  Tape  Load  Ha l t s ,  Four -Segment  ROM
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SECTION 4
INSTALLATION
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WARNING

T h i s  s e c t i o n  o u t l i n e s  t h e  b a s i c  p r o c e d u r e s  t o  i n s t a l l  a n d  p r e p a r e
the  ha rdware  fo r  opera t ion . C o r r e c t  i n s t a l l a t i o n  i s  a  p r e r e q u i s i t e
to  p roper  opera t ion  and  shou ld  on ly  be  p e r f o r m e d  by qual i f ied
s e r v i c e  p e r s o n n e l .

Before performing any of the instal lat ion or removal
procedures  in  th i s  s ec t ion , e n s u r e  t h a t  a l l  e l e c t r i c a l  p o w e r
i s  r emoved  f rom the  un i t s  and  the  chass i s  t o  p reven t  pos s ib l e
injury or equipment damage.

4.2 SITE REQUIREMENTS

Due  ca re  shou ld  be  exe rc i sed  and  p roper  too l s  used  a t  a l l  t imes ,
to  p reven t  damage  to  the  boards  and /or  the  equ ipment .

The  PDC and  DCI  log ic  boards  a re  bo th  to  be  ins ta l l ed  in  a  r egu la r
IS/1000 powered chassis  (assembly 101787),  or  in an extended
powered  chass i s  ( a s sembly  103039) .  They  mus t  p re fe rab ly  be
i n s t a l l e d  o n e  d i r e c t l y  a b o v e  t h e  o t h e r .  T h e  c h a s s i s  i s  m o u n t e d
in  a  r egu la r  19- inch  e lec t ron ic  componen t  r ack  o r  cab ine t .

The IOL, MUX, PLO, PSQ and SMX logic cards are all  installed in the
c a r d  f i l e  o f  t h e  d i s k  i n t e r f a c e  c h a s s i s  ( a s s e m b l y  1 0 3 9 8 2 ) .  T h e y
m u s t  b e  i n s e r t e d  i n  t h e  o r d e r  g i v e n  i n  F i g u r e  4 - 1 .  T h e  i n t e r f a c e
chass i s  i s  mounted  in  the  same  19  inch  e lec t ron ic  componen t  rack  o r
c a b i n e t .

The ac power panel is  mounted in the same cabinet as the powered
c h a s s i s  a n d  t h e  d i s k  i n t e r f a c e  a s s e m b l y .

4 .2 .1  Power  Requ i remen t s

The  power  r equ i rements  fo r  the  con t ro l l e r  a re  g iven  in  Tab le  4 -1 .

The  power  requ i red  by  the  ca rd  complement  o f  the  d i sk  in te r face
c a r d  f i l e  i s  s u p p l i e d  b y  a  s e l f  c o n t a i n e d  p o w e r  s u p p l y .  T h i s
power  supp ly  a l so  p rov ides  the  + 5 . 0  Vdc  a t  1 .0  A,  needed  for  the
terminator terminating t h e  s i g n a l  l i n e s  o f  t h e  m u l t i p l e x  c a b l e
i n  t h e  l a s t  d i s k  d r i v e  o f  t h e  d i s k  s y s t e m .
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Figure 4-1. Card File, Card Locations.

4 - 2

4 . 2 . 2 . 1  T e m p e r a t u r e

4 . 2 . 2  E n v i r o n m e n t a l  R e q u i r e m e n t s



Table  4 -1 .  Disk  Sys tem Power  Consumpt ion
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4.3 CABLING AND PATCHING

4 . 2 . 2 . 2  R e l a t i v e  H u m i d i t y

The system cabling, as shown in Figures 4-2, 4-9 and 4-24, consists
o f  f o u r  t y p e s  o f  c a b l i n g :

TO31S5-2UYQ-12

1 . P r o c e s s o r  t o  c o n t r o l l e r  i n t e r f a c e  c a b l i n g .

2 . I n t r a - c o n t r o l l e r  c a b l i n g .

3 . C o n t r o l l e r  t o  d e v i c e  i n t e r f a c e  c a b l i n g .

4 . Power cabling.

F i v e  t y p e s  o f  p a t c h i n g  a r e  p o s s i b l e :

1 . Address  pa tch ing .

2 . I n t e r r u p t  a n d  I C I  p a t c h i n g .

3 . DMA-priority patching.

4 . Dr ive  type  recogni t ion  pa tch ing .

5 . Number of SMX cards patching.

4 . 3 . 1  P r o c e s s o r  t o  C o n t r o l l e r  I n t e r f a c e  C a b l i n g

T h e  p r o c e s s o r  t o  c o n t r o l l e r  i n t e r f a c e  i s  c o n s t i t u t e d  b y  t h e  r e g u l a r
i n t e r n a l  i n t e r f a c e ,  i . e . ,  t w o  5 0 - l i n e  f l a t  r i b b o n  c a b l e s  c o n n e c t i n g
the  J1  and  J2  edge  connec to r s  o f  the  CPU board  to  the  J1  and  J2
edge connectors of the PDC board. The internal interface cable is
illustrated in Figure 4-3. Figure 4-3 also gives the physical pin
designations of the edge connectors. For electrical signal line/
connec tor  p in  des igna t ions ,  a lphabe t ica l ly  by  m n e m o n i c ,  r e f e r  t o
T a b l e s  4 - 2  a n d  4 - 3 .  F o r  a  n u m e r i c a l  b y  p i n  n u m b e r  l i s t i n g ,  r e f e r
to engineering drawing 300337, page 4,  of  Appendix C.
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F i g u r e  4 - 2 .  I S / 1 0 0 0  M a g n e t i c  D i s k  S y s t e m  C a b l i n g  D i a g r a m
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Table 4-2. PDC Board, Edge Connector J1
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Tab le  4 -3 .  PDC Board ,  Edge  Connec to r  J2
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4 . 3 . 2  I n t r a  C o n t r o l l e r  C a b l i n g

T h r e e  i d e n t i c a l  3 0 - l i n e  c a b l e s  c o n n e c t  t h e  J 1 1 ,  J 1 2  a n d  J 1 3
edge  connec to r s  o f  the  DCI  board  to  the  J31 ,  J32  and  J33
c o n n e c t o r s  o f  t h e  i n t e r f a c e  a s s e m b l y ,  r e s p e c t i v e l y .  T h e
c a b l e  i s  i l l u s t r a t e d  i n  F i g u r e  4 - 4 .  F o r  p h y s i c a l  p i n  d e s i g -
n a t i o n s ,  s e e  F i g u r e  4 - 8 . F o r  e l e c t r i c a l  s i g n a l  l i n e / c o n n e c t o r
p i n  d e s i g n a t i o n s ,  a l p h a b e t i c a l l y  b y  m n e m o n i c ,  r e f e r  t o
Tab l e s  4 -6 ,  4 -7 ,  and  4 -8 . For a numerical by pin number
listing, refer to engineering drawing 300352, sheet 4, of
Appendix C.

4 . 3 . 3  C o n t r o l l e r  t o  D e v i c e  I n t e r f a c e  C a b l i n g

T h e  c o n t r o l l e r  t o  d e v i c e  i n t e r f a c e  c o m p r i s e s  t h e  f o l l o w i n g  c a b l e s :

One 100-line signal cable connecting the J42 connector of the
interface assembly to the SIGNAL IN connector of the first
disk drive in the disk subsystem. In a multiple spindle
s y s t e m ,  t h e  s i g n a l s  i n p u t  t o  t h e  f i r s t  d r i v e ,  m u s t  b e

F i g u r e  4 - 3 . In te rna l  In te r face  Cable /Connec tor  Assembly
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Tab le  4 -4 .  PDC Board ,  Edge  Connec to r  J3
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Table  4 -5 .  DCI  Board ,  Edge  Connec to r  J3
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Figure  4 -4 .  Interface Control Cable/Connector Assembly, and Power
Regulator Cable

propaga ted  to  the  nex t  d r ive ( s )  by  shor te r  cab le  segments
i n  d a i s y  c h a i n  f a s h i o n .  The  cab le  mus t  be  t e rmina ted  in  the
l a s t  d r i v e  b y  a  t e r m i n a t o r .  T h e  c a b l e  i s  i l l u s t r a t e d  i n
-Figure 4-5.  For  phys ica l  p in  des igna t ions ,  see  F igure  4 -8 .
F o r  e l e c t r i c a l  s i g n a l  l i n e / c o n n e c t o r  p i n  d e s i g n a t i o n s ,  r e f e r
to  Tab le  4 -9 .  For terminator and cable assembly numbers,
r e fe r  t o  Tab le  4 -22 .

From one  to  e igh t  iden t ica l  dc  cab les ,  depending  upon  the
number  o f  d i sk  dr ives  in  the  subsys tem.  Each cable connects
one  o f  the  J34  th ru  J41  des igna ted  connec tors  on  the  in te r face
assembly ,  to  the  DC connec tor  o f  a  d i sk  d r ive .  Hence, each
d i s k  d r i v e  i n  t h e  s u b s y s t e m  i s  s e p a r a t e l y  c o n n e c t e d  t o  t h e
con t ro l l e r  by  one  such  DC cab le .  T h e  c a b l e  i s  i l l u s t r a t e d  i n
-F igure  4 -6 .  For  phys ica l  p in  des igna t ions ,  see  F igure  4 -8 .
F o r  e l e c t r i c a l  s i g n a l  l i n e / c o n n e c t o r  p i n  d e s i g n a t i o n s ,  r e f e r
to  Tab le  4 -10 .  For cable assembly number refer  to Table 4-22.

The PDC and DCI boards receive electr ical  power in Standard IS/1000
fash ion ,  th rough  edge  connec to r  P14 ,  which  on  each-board  i s  p lugged
into receptacle J14 of the common power bus in back of the card
c a g e  c h a s s i s .

4 . 3 . 4  P o w e r  C a b l i n g
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T a b l e  4 - 6 .  D C I  B o a r d ,  E d g e  C o n n e c t o r  J 1 1
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Tab le  4 -7 .  DCI  Board ,  Edge  Connec to r  J12

Tab le  4 -8 .  DCI  Board ,  Edge  Connec to r  J13

4 - 1 1



TO31S5-2UYQ-12

Figure  4 -5 . S igna l  Cab le

4 - 1 2

F i g u r e  4 - 6 .  D C  C a b l e



T a b l e  4 - 9 .  S i g n a l  C a b l e
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Tab le  4 -10 .  DC Cab le

The  in te r face  assembly  der ives  i t s  ac  power  th rough  a  cab le  which
p lugs  in to  an  appropr i a t e  110  Vac  power  source .  The  in t e r face
assembly  ob ta ins  power  regu la t ion  v ia  a  two-wi re  cab le  connec t ing
the  J46  connec tor  on  the  in te r face  assembly  chass i s ,  to  edge  con-
nec to r  J12  o f  the  nea res t  power  r egu la to r  boa rd .

The ac power distr ibution panel  (PDP) has two power cables;  one
connec t s  to  a  110  Vac  s ing le  phase ,  t he  o the r  to  a  208  Vac  th ree
phase power source.

The  f i r s t  d i sk  d r ive  in  the  d i sk  subsys tem i s  connec ted  to  the  PDP
via  the  AC cab le .  The  ac  cab le  i s  a  7 -conduc to r  cab le  which  connec t s
to  the  female  bu lkhead  connec to r  J1  on  the  PDP,  and  to  the  recessed
male  bu lkhead  connec tor  AC IN on  the  d i sk  d r ive .  In  a  mul t ip le  sp ind le
s y s t e m ,  t h e  v o l t a g e s ,  i n p u t  t o  t h e  f i r s t  d r i v e  m u s t  b e  p r o p a g a t e d  t o
t h e  n e x t  d r i v e ( s )  b y  s h o r t e r  c a b l e  s e g m e n t s .  I n  a  m u l t i p l e  s p i n d l e
s y s t e m ,  t h e  p h a s e  i s  a l s o  r o t a t e d  f r o m  d r i v e  t o  d r i v e .  T h i s  p h a s e
ro ta t ion  i s  accompl i shed  wi th in  each  d r ive  by  c ross  wi r ing  the  p ins
of the AC IN connector to those of the AC OUT connector within the
d i s k  d r i v e .

Cont ro l  o f  the  ac  d i s t r ibu t ion  by  the  Power  Sequence  log ic  board  i s
enab led  by  the  dua l  conduc tor  cab le  f rom the  PDP to  the  J45  connec to r
o n  t h e  b a c k  p a n e l  o f  t h e  i n t e r f a c e  a s s e m b l y  c h a s s i s .  T h e  a c  c a b l e
i s  i l l u s t r a t e d  i n  F i g u r e  4 - 7 ,  t h e  p o w e r  r e g u l a t o r  c a b l e  i n  F i g u r e  4 - 4 ,
and the power control cable in Figure 4-24. For physical pin
designations, see Figure 4-8. For electrical signal/connector pin
d e s i g n a t i o n s ,  r e f e r  t o  T a b l e s  4 - 1 1 ,  4 - 1 2  a n d  4 - 1 3 .  T h e  c o m p l e t e
physical cable routing is given in Figure 4-9; for an illustration
of the actual cabling see photograph in Figure 4-24. For cable
assembly numbers, refer to Table 4-23.
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Figure  4 -7 .  AC Cab le

4 .3 .5  Address  Pa tch ing

The  dev ice  address  i s  coded  by  jumper ing  the  pa tch  modules  in
locations D7 and E8 on the PDC board,  as shown in Figure 4-10a.
(See also Appendix C, eng inee r ing  d rawing  300337 ,  shee t  21 ) .  For
a ONE bit code jumper the odd numbered input pin (DA00+ thru DA05+)
to the corresponding output pin (ADA00+ thru ADA05+).  For a ZER0
bit  code,  jumper the even numbered input pin (DA00-1 thru DA05-1)
to the corresponding output  pin (DA00+ thru DA05+).

4 .3 .6  In te r rup t  and  ICI  Pa tch ing

The  in te r rup t  l eve l  i s  coded  by  jumper ing  the  pa tch  module  in
location A10 of the PDC board,  as shown in Figure 4-10b. (See  a l so
Append ix  C ,  eng inee r ing  d rawing  300337 ,  shee t  21 ) .  The  l eve l  i s
determined by jumpering input term INTR-1 on pin 1 to any one of
the  ou tpu t  p ins  5  th ru  13 . Accord ing  to  which  ou tpu t  p in  i s  se lec ted ,
term INTR-1 will become term INT08- thru INT15-.

The ICI is coded by jumpering the patch modules in locations A11
and A12 of the PDC board,  as shown in Figure 4-10c (see also
Append ix  C ,  eng inee r ing  d rawing  300337 ,  shee t  21) .  The  ICI  mus t
b e  e n a b l e d  b y  w i r i n g  p i n  3  t o  p i n  4  o n  e i t h e r  m o d u l e .  T h e  i n t e r r u p t
leve l  i s  se lec ted  by  inpu t  t e rm ICIDAT-  on  p in  1  o f  bo th  modules ,
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F i g u r e  4 - 8 .  C o n n e c t o r  P i n  N u m b e r i n g
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T a b l e  4 - 1 1 .  A C  C a b l e
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T a b l e  4 - 1 2 .  P o w e r  R e g u l a t o r  C a b l e

T a b l e  4 - 1 3 .  P o w e r  C o n t r o l  C a b l e
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F i g u r e  4 - 9 . IS/1000 Magnetic Disk System, Cabling Layout
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t o  e i t h e r  p i n  5  t h r u  1 3  o f  t h e  p a t c h  m o d u l e  i n  l o c a t i o n  A 1 2  t o  b r i n g
up interrupt term DIB00- thru DIB07-, or to pin 4 thru 13 of the
patch module in location A11, to bring up term DIB08- thru DIB15-.

4 . 3 . 7  D M A  P r i o r i t y

The DMA priority is coded by jumpering the patch module in location B8,
as shown in Figure 4-10d (see also Appendix C, engineering drawing
300337, sheet  28).  The DMA priori ty must  be wired in whenever the
disk controller shares the DMA channel with another DMA using
c o n t r o l l e r .

4 .3 .8  Pa tch ing  For  Number -o f -Dr ives  Ind ica t ion

DMA priority level 1 is coded by jumpering pin 13 to pin 1 and
pin 12 to pin 2.

DMA priority level 2 is coded by jumpering pin 13 to pin 2 and
pin 12 to pin 3.

DMA priority level 3 is coded by jumpering pin 13 to pin 3.

I f  the  Magne t ic -Disk  Subsys tem compr i ses  l ess  than  f ive  d i sk  d r ives ,
a  s ing le  S implex  ca rd  ( inse r ted  in  s lo t  22  o f  the  In te r face  Assembly
Card  F i le )  suf f ices ,  and  the  pa tch  module  in  loca t ion  B6 of  the  IOL
c a r d  ( s l o t  1 6  i n  t h e  C a r d  F i l e ) ,  m u s t  b e  j u m p e r e d  a c c o r d i n g l y ,  ( s e e
F igure  4 -10e) .  I f  the  Magne t i c  Disk  Subsys tem compr i ses  m o r e  than
four  d i sk  d r ives ,  a  second  S implex  ca rd  mus t  be  added  ( inse r ted  in
s l o t  2 3  o f  t h e  I n t e r f a c e  A s s e m b l y  C a r d  F i l e ) .

I f  t h e  s u b s y s t e m  c o n t a i n s  f r o m  f i v e  t o  e i g h t  d i s k  d r i v e s ,  n o  p a t c h i n g
i s  n e c e s s a r y .  I f  t h e  s u b s y s t e m  c o m p r i s e s  f r o m  o n e  t o  f o u r  d i s k
d r i v e s ,  j u m p e r  t h e  f o l l o w i n g  p i n s :

P i n  3  t o  p i n  1 2 .

P i n  4  t o  p i n  1 1 .

P in  5  to  p in  10 .

P i n  6  t o  p i n  9 .

4.3.9 Drive Type Recognition Patching

Whether  the  magne t ic  d i sk  subsys tem compr i ses  mode l  114  or  mode l
213 /215  d i sk  d r ives ,  mus t  be  ind ica ted  by  jumper ing  the  pa tch  module
in location B10 of the DCI board accordingly, as shown in
F i g u r e  4 - 1 0 f .

For model 114 disk drives, jumper pin 3 to pin 11.

For models 213 and 215 disk drives, jumper pin 5 to pin 11.
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Figure 4-10. Patching
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4.4. S E R V I C I N G
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The design of the IS/1000 system provides for easy access to the logic
boards and cards, and facilitates dynamic, in-system testing. The
following paragraphs describe replacement and testing procedures of
the various controller assemblies.

WARNING

Before  a t t emp t ing  r emova l  o r  in s ta l l a t i on  o f  any  a s semb ly  o r
component ,  ensure that  al l  e lectr ical  power is  removed from
the  u n i t s  a n d  the  chass i s  to  preven t  pos s ib l e  pe r sona l  in jury
or equipment damage.

Due ca re  shou ld  be  exerc i sed  a t  a l l  t imes  when  hand l ing  the  va r ious
u n i t s  d u r i n g  r e m o v a l ,  i n s t a l l a t i o n  a n d  t e s t i n g  o f  s a m e .

Board Removal

The PDC and DCI boards can be removed as follows: (See Figure 4-11):

4.4.1

a .

b .

c .

d .

e .

f .

g .

Turn off electrical power by setting the OFF/ON/LOCK
k e y - o p e r a t e d  s w i t c h  o n  t h e  p r o c e s s o r  c o n t r o l  p a n e l  t o
OFF.

I f  r e m o v a l  o f  t h e  p r o c e s s o r  c o n t r o l  p a n e l  i s  r e q u i r e d ,
f i r s t  unscrew one  of  the  knur led  thumbscrews  ho ld ing  the
p a n e l  t o  t h e  c h a s s i s .  T h e n ,  w i t h  o n e  h a n d  h o l d i n g  t h e
pane l  a ssembly  fo r  suppor t ,  unsc rew the  o the r  thumbscrew.

Whi le  ho ld ing  the  p rocessor  con t ro l  pane l  assembly  wi th
o n e  h a n d ,  c a r e f u l l y  d i s c o n n e c t  t h e  t h r e e  f l a t  r i b b o n
cab les  f rom the  J1 ,  J2  and  J3  edge  connec to r s ,  and  the
power  regu la to r  cab le  f rom J7 .

P l a c e  t h e  p r o c e s s o r  c o n t r o l  p a n e l  o n  a  s u i t a b l e ,  s o f t ,
p r e f e r a b l y  c u s h i o n e d  s u r f a c e .

In  f ron t ,  r emove  the  f l a t  r ibbon  cab le  f rom edge  connec tor
J3 of PDC. and DCI boards al ike.  For the PDC board,  addi-
t i o n a l l y  r e m o v e  t h e  i n t e r n a l  i n t e r f a c e  c a b l e s  f r o m  e d g e
connec to r s  J1  and  J2 .

In  back ,  loosen  wi th  a  sc rewdr ive r  the  s ix  sc rews  secur ing
t h e  d e v i c e  i n t e r f a c e  c o n t r o l  c a b l e s  t o  e d g e  c o n n e c t o r s  J 1 1 ,
J12 ,  and  J13  of  the  DCI  board  and  d i sconnec t  the  cab les .

In  f ron t ,  loosen  and  remove  sc rews  ho ld ing  the  log ic  board
r e t a i n i n g  s t r i p  t o  t h e  l e f t  i n s i d e  w a l l  o f  t h e  c a r d  c a g e .
Remove  the  re ta in ing  s t r ip .
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Figure 4-11.  Card Cage and PCP Assembly.
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h .

i . P l a c e  t h e  b o a r d  o n  a  s u i t a b l e ,  s o f t ,  p r e f e r a b l y  c u s h i o n e d
s u r f a c e ,  o r  p u t  i n  a n  a p p r o p r i a t e  c o n t a i n e r .

j . I f  a p p l i c a b l e ,  r e - i n s t a l l  t h e  b o a r d  r e t a i n i n g  s t r i p .

k . I f  a p p l i c a b l e ,  r e - i n s t a l l  t h e  p r o c e s s o r  c o n t r o l  p a n e l ,  p e r
p r o c e d u r a l  s t e p s  k  a n d  l  o f  B o a r d  I n s t a l l a t i o n
pa rag raph  4 .4 .2 .

4.4.2 Board Installation

a .

b .

c .

d .

e .

f .

g.

h .

i .

The PDC and IOC boards can be installed as follows:

T u r n  o f f  e l e c t r i c a l  p o w e r by setting the OFF/ON/Lock key-
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l ,  to  OFF.

I f  a p p l i c a b l e ,  r e m o v e  p r o c e s s o r  c o n t r o l  p a n e l  f o l l o w i n g
p r o c e d u r a l  s t e p s  b , c and d of Board Removal para-
g r a p h  4 . 4 . 1 .

I f  a p p l i c a b l e ,  r e m o v e  t h e  l o g i c  b o a r d  r e t a i n i n g  s t r i p
accord ing  to  s t ep  g  o f  the  Board  Remova l  pa ragraph  4 .4 .1 .

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

G e n t l y  s l i d e  t h e  b o a r d  i n t o  t h e  c h a s s i s  u n t i l  t h e  p o w e r
edge connector P14 contacts the power supply bus J14.
S l id ing  ac t ion  should  be  smooth . I f  a n  o b s t r u c t i o n  i s
encounte red ,  do  NOT fo rce  board  inse r t ion ;  ins tead ,  r emove
board  and  inves t iga te  p rob lem.

With  con t ro l led  fo rce  push  the  board  back  in to  the  chass i s ,
un t i l  J14  fu l ly  engages  P14  and  the  board  i s  comple te ly
c o n t a i n e d  w i t h i n  t h e  c h a s s i s .

R e p l a c e  t h e  b o a r d  r e t a i n i n g  s t r i p  a g a i n s t  t h e  l e f t  i n s i d e
w a l l  o f  t h e  c h a s s i s ,  a n d  f a s t e n  w i t h  s c r e w s .

Clean  a l l  connec tors  tha t  have  been  handled  wi th  a  co t ton
swab dipped in Freon TP or denatured alcohol.

I n  f r o n t ,  c o n n e c t  t h e  f l a t  r i b b o n  c a b l e  t o  e d g e  c o n n e c t o r
J3  o f  PDC and  DCI  boards  a l ike .  For  the  PDC board ,  a l so
c o n n e c t  t h e  t w o  i n t e r n a l  i n t e r f a c e  c a b l e s  t o  e d g e  c o n n e c t o r s
J1  and  J2 .
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j . I n  b a c k ,  c o n n e c t  t h e  d e v i c e  i n t e r f a c e  c o n t r o l  c a b l e s  f r o m
the  dev ice  in te r face  assembly  connec to r s  J31 ,  J32  and  J33 ,
to edge connectors J11,  J12  and  J13  o f  the  IOC board ,
r e s p e c t i v e l y . Secure  the  cab le  connec to r s  to  the  IOC board ,
b y  f a s t e n i n g  t h e  c o n n e c t e r  s i d e  s c r e w s .

k . I f  r e q u i r e d ,  s u p p o r t  t h e  p r o c e s s o r  c o n t r o l  p a n e l  w i t h
o n e  h a n d ,  c a r e f u l l y  c o n n e c t  t h e  t h r e e  f l a t  r i b b o n
cab les  to  the  J1 ,  J2  and  J3  edge  connec tor s . Connect
the  power  regu la to r  cab le  f rom the  power  regu la to r
b o a r d  t o  J 7 .

l . P l a c e  t h e  p r o c e s s o r  c o n t r o l  p a n e l  i n  p o s i t i o n  a g a i n s t
t h e  c a r d  c a g e  c h a s s i s , and  secure  by  fas ten ing  the  two
thumbscrews  on  bo th  s ides  o f  the  pane l .

4 . 4 . 3  B o a r d  T e s t

The  PDC or  DCI  board ,  when  suspec t  o f  in te rmi t t en t  f a i lu re ,  can  be
dynamica l ly  tes ted  wi th in  the  sys tem by  p lac ing  the  board  in  the
t e s t  s l o t ,  l o c a t i o n  1  o f  t h e  c a r d  c a g e  c h a s s i s . The  s igna l  cab l ing
c a n  b e  t e m p o r a r i l y  m o d i f i e d  i f  n e c e s s a r y ,  t h r o u g h  t h e  u s e  o f  t e s t
cab les  ( r e fe r  to  Tab le  4 -23  fo r  a s sembly  number ) ,  a s  shown in
F igu re  4 -12 . T h e  c h a s s i s  s l i d e s  o u t  a n d  t h e  t o p  c o v e r  p l a t e  i s
removed  fo r  comple te  access  to  the  log ic  board .

F igu re  4 -12 . Test  Cable Connection
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The PDC board is shown in Figure 4-13; the DCI board is shown in
Figure 4-14. The boards are viewed from the component side. The
physical pin designations of the edge connectors are also shown.
Note  tha t  the  30-p in  connec to r s  a re  odd  numbered  on  the  componen t
s i d e  a n d  e v e n  o n  t h e  e t c h  s i d e  o f  t h e  b o a r d s .  T h e  5 0 - p i n  c o n n e c t o r s
are numbered in reverse, even on the component side, odd on the etch
s i d e . T h e  e l e c t r i c a l  p i n  d e s i g n a t i o n s  a r e  l i s t e d  a l p h a b e t i c a l l y  b y
mnemonic in Tables 4-2 through 4-4 for the PDC board,  and in
Tab les  4 -5  th rough  4 -8  fo r  the  DCI  boa rd .  For  numer ica l  by  p i n
number  s igna l  a ss ignments r e f e r  t o  s h e e t  4  o f  e n g i n e e r i n g  d r a w -
ings 300337 and 300352,  respectively,  in Appendix C.

For  a  t e s t  se t -up  o f  e i the r  the  PDC o r  DCI  boa rd ,  p roceed  a s
f o l l o w s :

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l ,  to  OFF.

Temporar i ly  remove  t he  p rocesso r  con t ro l  pane l  pe r
p rocedura l  s t eps  b ,  c  and  d  o f  Board  Remova l  pa ragraph  4 .4 .1 .

Remove  a l l  cab l ing  in  f ron t  and  rea r  o f  the  board  to  be
tes ted ,  pe r  p rocedura l  s t eps  e  and  f  o f  Board  Remova l
pa rag raph  4 .4 .1 .

Remove  the  board  re ta in ing  s t r ip  secur ing  the  board  in
p o s i t i o n .

F r o m  t h e  f r o n t  o f  t h e  c h a s s i s ,  p u l l  t h e  b o a r d  t o  b e  t e s t e d
f o r w a r d  w i t h  e v e n l y  a p p l i e d  c o n t r o l l e d  f o r c e ,  u n t i l  t h e  p o w e r
edge connector P14 disengages from the backplane power supply
b u s . G e n t l y  s l i d e  t h e  b o a r d  o u t  o f  t h e  c h a s s i s .

I n s e r t  t h e  b o a r d  i n t o  t h e  t e s t  s l o t ,  i . e . ,  t h e  n u m b e r  1
( top)  board  pos i t ion  in  the  chass i s ,  r igh t  above  the  CPU
c o n t r o l  b o a r d . S l i d e  t h e  b o a r d  i n  a l l  t h e  w a y  u n t i l  t h e
power edge connector P14 contacts the power supply bus
P14. Wi th  con t ro l l ed  fo rce  push  the  board  back  in to  the
chass i s  un t i l  J14  fu l ly  engages  P14  and  the  board  i s  com-
p l e t e l y  c o n t a i n e d  w i t h i n  t h e  c h a s s i s .

Loosen and remove the  sc rews  secur ing  the  ca rd  cage  chass i s
t o  t h e  c a b i n e t  f r a m e .

Recab le  the  boards  pe r  p rocedura l  s t eps  h ,  i ,  and  j  o f  Board
I n s t a l l a t i o n  p a r a g r a p h  4 . 4 . 2 .

R e - i n s t a l l  t h e  p r o c e s s o r  c o n t r o l  p a n e l  p e r  p r o c e d u r a l  s t e p s
k  a n d  l  o f  B o a r d  i n s t a l l a t i o n  p a r a g r a p h  4 . 4 . 2 .

Pul l  the  card  cage  forward  and  a l l  the  way  ou t .

L o o s e n  t h e  s i x  q u a r t e r - t u r n  f a s t e n e r s  h o l d i n g  t h e  t o p  c o v e r
to  the  chass i s ,  and  remove  top  cover . The board to be
tes ted  i s  now comple te ly  access ib le  and  can  be  t es ted  under
o p e r a t i o n a l  c o n d i t i o n s .
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Figure 4-13. PDC Board Component Layout
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Figure 4-14. IOC Board Component Layout
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a . Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

b . I f  a p p l i c a b l e ,  o p e n  t h e  f r o n t  d o o r  o r  f r o n t  c o v e r .

c . Wi th  bo th  hands ,  g rasp  the  ca rd  to  be  removed ,  f i rmly
between thumb and index finger of each hand at top and
b o t t o m  a t  t h e  f r o n t  e d g e .

d . Evenly  apply  cont ro l led  force  to  pu l l  the  ca rd  forward  and
out  o f  the  edge  connec tor .

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

4 . 4 . 5  C a r d  I n s t a l l a t i o n

A l l  c a r d s  c a n  b e  i n s t a l l e d  i n t o  t h e  c a r d  f i l e  a s  f o l l o w s :

a . Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

b . I f  a p p l i c a b l e ,  o p e n  f r o n t  d o o r  o r  f r o n t  c o v e r .

c . G u i d e  t h e  c a r d  i n t o  t h e  a p p r o p r i a t e  c a r d  s l o t ,  e n s u r i n g
tha t  the  ca rd  p roper ly  engages  the  top  and  bo t tom gu ide
r a i l s .

d . G e n t l y  s l i d e  t h e  c a r d  i n t o  t h e  c h a s s i s  u n t i l  t h e  e d g e
connec to r  con tac t s  the  edge  connec to r  r ecep tac le .

e . Wi th  con t ro l l ed  fo rce  push  the  ca rd  back  in to  the  chass i s
u n t i l  i t  i s  f u l l y  s e a t e d  i n  t h e  e d g e  c o n n e c t o r  r e c e p t a c l e .

4 . 4 . 6  C a r d  T e s t

A l l  c a r d s  i n  t h e  c a r d  f i l e ,  w h e n  s u s p e c t  o f  i n t e r m i t t e n t  f a i l u r e ,
c a n  b e  d y n a m i c a l l y  t e s t e d  w i t h i n  t h e  s y s t e m ,  b y  e x t e n d i n g  t h e
c a r d  o u t s i d e  t h e  c a r d  f i l e  c h a s s i s ,  a s  s h o w n  i n  F i g u r e  4 - 1 5 .  T h i s
can  be  accompl i shed  as  fo l lows :

a . Turn off electrical power by sett ing the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

b . I f  a p p l i c a b l e , o p e n  t h e  f r o n t  d o o r  o r  f r o n t  c o v e r .

c . Remove  ca rd  to  be  t e s ted  us ing  s teps  c ,  d ,  and  e  o f  Card
Removal  paragraph 4.4.4.
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F i g u r e  4 - 1 5 .  C a r d  T e s t  S e t - u p

d . Inse r t  ex tender  ca rd ,  a s sembly  number  101158 ,  in to  l oca t ion
of  the  jus t  r emoved  ca rd ,  us ing  s teps  c ,  d  and  e  o f  Card
I n s t a l l a t i o n  p a r a g r a p h  4 . 4 . 5 .

e . I n s e r t  c a r d  t o  b e  t e s t e d  i n t o  t h e  e d g e  c o n n e c t o r  r e c e p t a c l e
a t  f r o n t  e d g e  o f  t h e  e x t e n d e r  c a r d . The card to be tested
i s  now comple te ly  access ib le  and  can  be  t es ted  under
o p e r a t i o n a l  c o n d i t i o n s .

The  IOL ( in te r face  log ic )  ca rd  i s  shown in  F igure  4 -16 ,  the  PLO
(phase locked oscil lator)  card in Figure 4-17,  the SMX (simplex)  and
MUX (mul t ip lex )  ca rds  in  F igures  4 -18  and  4 -19  re spec t ive ly ,  and  the
PSQ (power sequencer) card in Figure 4-20. Figure 4-21 shows the
e x t e n d e r  c a r d ,  w h i c h  i s  u s e d  t o  t e s t  a n y  o f  t h e  o t h e r  c a r d s .

The cards are all  viewed from the component side. The  phys ica l  p in
des igna t ions  o f  the  edge  connec tors  a re  a l so  shown.  As  can  be  seen
the 80-pin edge connectors are odd numbered on the component side
and  even  on  the  e tch  s ide  o f  the  ca rds .

T h e  e l e c t r i c a l  p i n  d e s i g n a t i o n s ,  i . e . , logic signal name and ground
pin  ass ignments , a re  l i s ted  a lphabe t ica l ly  by  mnemonic  in  Tables
4-14 through 4-22. For numerical by pin number signal assignments,
refer  to  engineering drawings 300112,  300332,  300333,  300334 and
300364, in Appendix C.
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Figure  4 -16 . Interface Logic Card Component Layout

Figure 4-17.  Phase Locked Oscillator Card Component Layout
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Figure  4 -18 .  S implex  Card  Component  Layout

F igure  4 -19 .  Mul t ip lex  ca rd  Component  Layout
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Figure 4-20. Power Sequence Card Component Layout

Figure 4-21.  Extender Card
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Table  4 -15  PLO Card  Edge  Connec to r  J1
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Tab le  4 -16 .  PSQ Card ,  Edge  Connec to r  J1

4 - 3 4



Tab le  4 -17 .  SMX Card ,  Edge  Connec to r  J1 ,  Ca rd  S lo t  22
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Tab le  4 -18 .  SMX Card ,  Edge  Connec to r  J1 ,  Ca rd  S lo t  23
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Tab le  4 -19 .  MUX Card ,  Edge  Connec to r  J1 ,  Ca rd  S lo t  18

Tab le  4 -20 .  MUX Card ,  Edge  Connec to r  J1 ,  Ca rd  S lo t  19
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Tab le  4 -22 .  MUX Card ,  Edge  Connec to r  J1 ,  Ca rd  S lo t  21
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o n e - f o r - o n e  s i g n a l  p r o p a g a t i o n  f r o m  t h e  s o c k e t  i n  t h e  c h a s s i s  s l o t ,
t o  t h e  c a r d  u n d e r  t e s t .

F rom one  to  th i r ty - two  tes t  po in t s ,  des igna ted  as  TP1  th rough  TP32 ,
a re  ava i lab le  on  the  ou te r  edge  o f  each  ca rd  on  the  component  s ide .

As can be seen from Figure 4-21,  the Extender card provides straight

4 .4 .7  In te r face  Assembly  Removal

The  In te r face  Assembly  i s  shown in  F igure  4 -22 .  Refe r  a l so  to
F igure  4 -24 ,  where  necessa ry , f o r  a n  i l l u s t r a t i o n  o f  t h e  c a b l e  a n d
connec tor  loca t ions ,  when  per forming  the  cab le  connec t /d i sconnec t
i n s t a l l a t i o n  a n d  r e m o v a l  s t e p s .

a . Turn of f  electrical  power by setting the OFF/ON/LOCK key
opera ted  swi tch  o n  the  p r o c e s s o r  con t ro l  pane l  to  OFF.

b . I f  a p p l i c a b l e ,  o p e n  f r o n t  a n d  r e a r  d o o r s  o r  c o v e r s  o f  t h e
c a b i n e t .

c . Disconnec t  the  power  cab le  go ing  to  the  Power  Dis t r ibu t ion
Box (PDB), from the 110 Vac switched outlet  on the PDB.

d . Disconnec t  the  ac  con t ro l  cab le  (F igure  4 -7  and  4 -9 )  f rom
J45 .  Re lease  connec tor  by  ho ld ing  i t  be tween  thumb and  index
f inger ,  press ing  fo rward  on  the  fo rward  s lan ted  l ip  wi th  thumb,
and  backward  on  the  backward  s lan ted  l ip  wi th  index  f inger .
Then remove by evenly pulling the plug backward.

Figure 4-22. In te r face  Assembly
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f .

h .

i .

Disconnect any DC cable(s) from J34, J35, J36, J37, J38,
J39, J40 or J41 (Figure 4-6 and 4-9). Disconnect the
cables(s) as follows:

W i t h  a  f l a t  s c r e w d r i v e r ,  l o o s e n  t h e  r e t a i n i n g  s c r e w
on the  back  of  the  connec tor  bu lkhead .

With one hand cupped under the connector bulkhead
f o r  s u p p o r t ,  r o t a t e  t h e  r e t a i n i n g  s c r e w  c o u n t e r -
c lockwise  wi th  the  other  hand .

Hold  and  gu ide  the  cab le  and  connec tor  so  tha t  the
C onnec tor  and  r ecep tac le  f a c e s  remain  para l l e l  to
e a c h  o t h e r  w h i l e  s e p a r a t i n g .  T h i s  p r e v e n t s  p i n s
from bending and other connector damage from occurring.

Disconnec t  the  s igna l  cab le  (F igure  4 -5  and  4 -9 )  f rom
connec to r  J42 . Disconnec t  the  cab le  a s  fo l l ows :

With  a  long  nar row f la t  sc rewdr iver ,  loosen  and  tu rn
t h e  b o t t o m  r e t a i n i n g  s c r e w  o n e  f u l l  t u r n  c o u n t e r -
c lockwise .

R e p e a t  f o r  t h e  t o p  r e t a i n i n g  s c r e w .

C o n t i n u e  t o  a l t e r n a t e l y  t u r n  e a c h  s c r e w  o n e  f u l l
tu rn  counte rc lockwise  un t i l  the  bo t tom screw
comple te ly  d i sengages .

Hold  the  cab le  and  connec tor  bu lkhead  s teady  wi th
one  h a n d  whi le  tu rn ing  the  top  re ta in ing  sc rew
c o u n t e r c l o c k w i s e  u n t i l  i t  t o o  c o m p l e t e l y  d i s e n g a g e s .

Th i s  enab les  the  connector  to  separa te  f rom the  recep tac le
in  an  even  manner ,  wi th  connec tor  and  recep tac le  faces
r e m a i n i n g  p a r a l l e l  w i t h  e a c h  o t h e r ,  t h u s  p r e v e n t i n g  p i n
bending and other connector  damage, which may later become
t h e  s o u r c e  o f  h a r d  t o  d i a g n o s e  i n t e r m i t t e n t  f a i l u r e s .

Wi th  a  Ph i l l ips  screwdr iver ,  loosen  and  remove  the  sc rews
a t t a c h i n g  t h e  s l i d i n g  r a i l s  i n  f r o n t  a n d  r e a r  o f  t h e
c a b i n e t ,  t o  t h e  f r a m e . Dur ing  remova l  o f  the  sc rews ,
ano ther  p e r s o n  should  ass i s t  in  ho ld ing  and  suppor t ing
t h e  c h a s s i s  t o  p r e v e n t  i t  f r o m  d r o p p i n g .  T h e  c h a s s i s  c a n
t h e n  b e  l i f t e d  o u t  o f  t h e  c a b i n e t .
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The interface assembly (Figure 4-22) can be installed as follows:

a..

b .

c .

d .

e .

4-40

Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

I f  app l icab le ,  open  f ron t  end  rear  d o o r s  or  cover s  o f
t h e  c a b i n e t .

NOTE: It  is  recommended that  the next  s tep be
performed by two persons.

P o s i t i o n  t h e  c h a s s i s  i n  t h e  c a b i n e t  a t  t h e  d e s i r e d  h e i g h t .
F a s t e n  t h e  s l i d i n g  r a i l s  i n  f r o n t  a n d  r e a r  o f  t h e  c a b i n e t ,
t o  t h e  c a b i n e t  f r a m e .

Connec t  the  s igna l  cab le  (F igure  4 -5  and  4 -9 )  to  connec to r
J 4 2 .  Connec t  the  cab le  as  fo l lows :

P lace  the  connec to r  bu lkhead  in  pos i t ion ,  oppos i t e
a n d  a s  c l o s e  a s  p o s s i b l e  t o  t h e  c o n n e c t o r  r e c e p t a c l e ,
ho ld ing  and  suppor t ing  the  connec tor  bu lkhead  wi th
o n e  h a n d  s o  t h a t  i t s  f a c e  i s  p a r a l l e l  w i t h  t h a t  o f
t h e  r e c e p t a c l e .

Wi th  a  long  nar row f la t  sc rewdr iver ,  engage  the  top
r e t a i n i n g  s c r e w  a n d  t u r n  i t  o n e  f u l l  t u r n  c l o c k w i s e .

R e p e a t  fo r  the  bo t tom re ta in ing  sc rew.

C o n t i n u e  t o  a l t e r n a t e l y  t u r n  e a c h  s c r e w  o n e  f u l l
t u r n  c l o c k w i s e ,  u n t i l  t h e  t w o  c o n n e c t o r  h a l v e s  a r e
ful ly  engaged.  Gent ly  t igh ten  each  sc rew wi th  an
a d d i t i o n a l  q u a r t e r  t u r n .

Th i s  enab les  the  connec to r  to  engage  the  recep tac le  a s
s t r a i g h t  a n d  e v e n l y  a s  p o s s i b l e ,  t h u s  p r e v e n t i n g  p i n  b e n d i n g
and  connec tor  damage  due  to  uneven  s t resses .

C o n n e c t  t h e  t h r e e  i n t e r f a c e  c o n t r o l  c a b l e s  ( F i g u r e  4 - 4  a n d
4-9) coming from DCI board connectors  J11,  J12 and J13,  to
connec to r s  J31 ,  J32  and  J33  re spec t ive ly . Connect each
c a b l e  a s  f o l l o w s :

Wi th  one  hand ,  ho ld  and  gu ide  the  connec tor  so  tha t
i t  i s  p r e c i s e l y  a l i g n e d  w i t h  t h e  r e c e p t a c l e  f o r
straight forward movement.

Wi th  the  o ther  hand ,  tu rn  the  knur led  sc rewhead  knob
on the  back  of  the  connector  bulkhead  c lockwise  un t i l
the  connec tor  fu l ly  engages  the  recep tac le .

T igh ten  by  tu rn ing  the  knur led  sc rewhead  a  quar te r
t u r n  with  a  sc rewdr ive r .
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f . Connec t  eve ry  dc  cab le  to  e i the r  J34 ,  J35 ,  J36 ,  J37 ,  J38 ,
J39 ,  J40  o r  J41  (F igu res  4 -6  and  4 -9 ) .  Connec t  each  cab le
fo l lowing  the  p rocedure  g iven  in  the  p reced ing  s tep  e .

g . Connect the ac control  cable (Figure 4-9) from the AC power
d i s t r i b u t i o n  p a n e l ,  t o  J 4 5 ,  b y  s i m p l y  p r e s s i n g  i t  o n t o  t h e
r e c e p t a c l e .

h . Connec t  the  power  r egu la to r  cab le  (F igu re  4 -4  and  4 -9 )
f rom the  power  d i s t r ibu t ion  board ,  to  J46 ,  by  s imply
p r e s s i n g  i t  o n t o  t h e  r e c e p t a c l e .

i . Connec t  the  power  cab le  to  the  110  Vac  swi tched  ou t l e t  o f
the  Power  Dis t r ibu t ion  Box .

4.4.9 AC Power Distribution Panel Removal

The AC Power Distr ibution Panel is  shown in Figure 4-23. R e f e r  a l s o
to  F igure  4 -24 ,  where  necessa ry , f o r  a n  i l l u s t r a t i o n  o f  t h e  p o w e r
cont ro l  cab le  connec t ion  to  the  In te r face  Assembly  chass i s .

a . Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

b . I f  app l i cab le ,  open  the  back  door  o r  cover .

c . On the PDP, place the ON/OFF switch in the OFF posit ion.

F igu re  4 -23 . AC Power Distr ibutor Panel

4 - 4 1
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Figure  4 -24 . Cabling System

d . Unplug the 208 Vac,  three phase power cable from outlet
r e c e p t a c l e .

e . Unplug the 110 Vac,  single phase power cable from Power
Dis t r ibu t ion  Box .

f . Disconnec t  the  AC cont ro l  cab le  go ing  to  the  in te r face
assembly ,  f rom the  J45  connec tor  on  the  in te r face  assembly
(F igu re  4 -9 ) .

4-42
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g . Disconnect the AC cable (Figure 4-9) going to the disk
drive by holding the connector bulkhead with one hand,
g e n t l y  p u l l i n g  i t  o u t w a r d  w h i l e  r o t a t i n g  t h e  r e t a i n i n g
r ing  counte rc lockwise  un t i l  the  cab le  can  be  removed .

h . Wi th  a  Ph i l l ips  sc rewdr iver ,  loosen  and  remove  the  four
Ph i l l ips  head  sc rews  secur ing  the  PDP to  the  f rame .

4 . 4 . 1 0  A C  P o w e r  D i s t r i b u t i o n  P a n e l  I n s t a l l a t i o n

The  AC power  d i s t r ibu t ion  pane l  (PDP)  c a n  be  ins ta l l ed  as  fo l lows :

a .

b .

c .

d .

e .

f .

g .

h .

Turn off electrical power by setting the OFF/ON/LOCK key
opera ted  swi tch  on  the  p rocessor  con t ro l  pane l  to  OFF.

I f  a p p l i c a b l e ,  o p e n  t h e  b a c k  d o o r  o r  c o v e r .

On the PDP, place the ON/OFF switch in the OFF posit ion.

P o s i t i o n  t h e  P D P  i n  p l a c e  a t  t h e  d e s i r e d  h e i g h t  a n d  f a s t e n
wi th  four  sc rews .

Connec t  the  AC cab le  (F igure  4-7)  by  inse r t ing  the  bu lkhead
connec tor  in to  the  AC recep tac le  o r  the  PDP,  then  fas ten ing
i t  b y  t u r n i n g  t h e  r e t a i n i n g  r i n g  c l o c k w i s e  u n t i l  t i g h t .

Connec t  the  AC con t ro l  cab le  (F igure  4 -9 )  to  the  J45
connec tor  on  the  in te r face  assembly .

Plug the 110 Vac power cord into the power outlet  on
the  power  d i s t r ibu t ion  box  (PDP) .

P lug  the  208  Vac  power  co rd  in  an  appropr i a t e  power  ou t l e t .

4.5 PACKING AND UNPACKING

The  log ic  boards  and  ca rds  a re  sh ipped  in  a  ca rdboard  con ta ine r ,
f u l l y  i n s u l a t e d  w i t h  c o n v o l u t e d  f o a m .  T o  p r e v e n t  d a m a g e  t o  e i t h e r
boards or cards,  care must be taken when removing them from the
con ta ine r ,  o r  when  p repar ing  them for  sh ipment .  When  sh ipp ing ,
e n s u r e  t h a t  t h e  i n s u l a t i o n  ( c o n v o l u t e d  f o a m  o r  e q u i v a l e n t )  a n d
c o n t a i n e r  a r e  f u l l y  p r o t e c t i v e . A  l i s t i n g  o f  p a r t s  a n d  a s s e m b l i e s
most likely to be needed for ordering or re-ordering, is given in
Table  4-23.
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T a b l e  4 - 2 3 .  U s e f u l  P a r t  N u m b e r s  ( S h e e t  1  o f  2 )
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5.1 GENERAL

This  sec t ion  p rov ides  in format ion  to  a id  in  bo th  p reven t ive  and
cor rec t ive  main tenance . The  cor rec t ive  main tenance  in format ion  in
t h i s  s e c t i o n  i s  f o r  t h e  p u r p o s e  o f  f a i l u r e  i s o l a t i o n ,  a n d  c o r r e c t i o n
of  equipment  mal func t ion  to  the  ex ten t  o f  rep lacement  of  the  mal -
f u n c t i o n i n g  a s s e m b l i e s .

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

Logic  boards .

Logic  cards .

I n t e r c o n n e c t i n g  c a b l e s .

Power Supply.

Power  Dis t r ibu t ion  Pane l

In te r face  Assembly

When in  th i s  sec t ion ,  re fe rence  i s  made  to  manua ls  supp l ied  wi th  the
equipment ,  the  o ther  manua ls  suppl ied  depend  on  the  sys tem conf ig -
u r a t i o n . All  applicable manuals and system support  maintenance
drawings  a re  sen t  wi th  the  suppor t  documenta t ion .

5 .1 .1  Se rv ice  Repor t s  and  Usage  Logs

S e r v i c e  r e p o r t s  s h o u l d  b e  k e p t  t o  e s t a b l i s h  a  c a s e  h i s t o r y  f o r  e a c h
u n i t . When  these  records  a re  kep t  up  to  da te  and  con ta in  a l l
p a r t i c u l a r s  o f  e a c h  f a i l u r e  o r  m a l f u n c t i o n ,  t i m e  o f  i n c i d e n c e ,  a n d
diagnos t ic  and  cor rec t ive  work  per formed on  the  un i t ,  they  become
a  u s e f u l  r e f e r e n c e  f o r  f u t u r e  r e p a i r s .

A  u s a g e  l o g  t o  r e c o r d  d a i l y  s e r v i c e ,  s e r v i c e  d u r a t i o n  a n d ,  i f
app l i cab le ,  p rograms  run ,  i s  a l so  recommended . Such a log provides
a  record  o f  p reven t ive  main tenance  pe r iods  and  es tab l i shes  a  work-
ab le  MTBF (mean- t ime-be tween- fa i lu res )  ind ica to r .  By  record ing  the
t y p e  a n d  t i m e  o f  t h e  a p p l i c a t i o n  p r o g r a m s  r u n ,  p a t t e r n s  o f  r e p e t i t i v e
fa i lu res  dur ing  ce r ta in  types  o f  p rograms  can  be  p in -po in ted  when
p r e s e n t .

5.2 PREVENTIVE MAINTENANCE

P r e v e n t i v e  m a i n t e n a n c e  i n v o l v e s  c o r r e c t  i n s t a l l a t i o n ,  p e r i o d i c
i n s p e c t i o n s ,  t e s t i n g  a n d  v e r i f i c a t i o n  o f  p r o p e r  o p e r a t i o n  a n d
normalcy  of  opera t ing  condi t ions . A i d i n g  a n  e f f e c t i v e  a n d  e f f i c i e n t
preventive maintenance program are  the  a forement ioned  usage  logs
a n d  s e r v i c e  r e p o r t s , which  provide  t imely  ind ica t ions  of  per formance
t r e n d s  a n d  f a i l u r e  p a t t e r n s ,  s h o u l d  t h e y  d e v e l o p .

The  fo l lowing  pa ragraphs  desc r ibe  p rocedures  fo r  check ing  and
main ta in ing  p roper  opera t ion  and  opera t ing  cond i t ions .
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5 . 2 . 1  P e r i o d i c  M a i n t e n a n c e

Tab le  5 -1  i s  a  p reven t ive  main tenance  check l i s t  tha t  shou ld  be
followed at the specified intervals to ensure that equipment opera-
t ion  and  opera t ing  condi t ions  a re ,  and  remain  wi th in  to le rance  range .

5.2.2 Power Supply Voltage Measurement

Power Supply voltage levels can be measured at the test points on
the  le f t -hand  f ront  edge  of  the  Regula tor  board  see  Figure  5 -1  fo r
t e s t  p o i n t  l o c a t i o n  a n d  p i n  d e s i g n a t i o n s ;  r e f e r  t o  T a b l e  5 - 2  f o r
t e s t  p a r a m e t e r s .  A l t e r n a t e l y ,  v o l t a g e  l e v e l s  c a n  b e  m e a s u r e d  a t
the common power bus,  through test  openings provided in the upper
l e f t - h a n d  c o r n e r  o f  t h e  b a c k  p a n e l  o f  t h e  c h a s s i s ;  s e e  F i g u r e  5 - 2
f o r  t e s t  p o i n t  l o c a t i o n  a n d  p i n  d e s i g n a t i o n s ;  r e f e r  t o  T a b l e  5 - 3
f o r  t e s t  p a r a m e t e r s .

5 .2 .3  Logic  Vol tage  Leve l  Measurement

W i t h  a  c a l i b r a t e d  o s c i l l o s c o p e  o r  v o l t m e t e r ,  m e a s u r e  t h e  l o g i c
v o l t a g e  l e v e l s  a s  f o l l o w s :

Good  h igh  log ic - leve l  ind ica t ion  i s  f rom +2 .4  Vdc  to  +5 .0  Vdc .
I f  t h e  h i g h  l o g i c  l e v e l  i n d i c a t e s  l e s s  t h a n  + 2 . 4  V d c ,  a  f a u l t y
log ic  e lement  mus t  be  suspec ted .

Good  low log ic - leve l  ind ica t ion  i s  f rom 0 .0  Vdc  to  +0 .5  Vdc .
A  l o w  l o g i c  l e v e l  s l i g h t l y  g r e a t e r  t h a n  + 0 . 5  V d c ,  i s  n o r m a l l y
d u e  t o  a n  O R  t i e .  I f  a  l o w  l o g i c  l e v e l  i s  i n d i c a t e d  w i t h o u t
the measured signal being OR tied, a faulty logic element
mus t  be  suspec ted .

5.3 CORRECTIVE MAINTENANCE

The  fo l lowing  paragraphs  p rov ide  in format ion  to  a id  in  t roub le -
s h o o t i n g  a n d  i s o l a t i n g  s y s t e m  f a i l u r e s . Correc t ion  of  these  sys tem
f a i l u r e s  i s  b y  r e p l a c e m e n t  o f  t h e

5 . 3 . 1  F a i l u r e  I s o l a t i o n

Per form the  fo l lowing  pre l iminary
given:

mal func t ion ing  uni t  o r  assembly .

t e s t s  and  checks  in  the  sequence

5-2

C h e c k  s w i t c h e s  a n d  c o n t r o l s  o n  a l l  u n i t s  t o  v e r i f y  t h a t  a l l
s e t t i n g s  a r e  c o r r e c t  f o r  t h e  a p p l i c a t i o n  i n  w h i c h  t h e  f a i l u r e
has  occur red .

Check  a l l  I /O  and  power  connec to rs  to  ensure  tha t  a l l  connec-
t o r s  a r e  f u l l y  s e a t e d  i n  o r  o n  t h e  p r o p e r  r e c e p t a c l e s .

V e r i f y  t h a t  a l l  u n i t s  a r e  c o n n e c t e d  t o  a  p r o p e r  p o w e r  s o u r c e .

V e r i f y  t h a t  p o w e r  i s  p r e s e n t  a n d  o f  c o r r e c t  m a g n i t u d e ,  i . e . ,
a l l  v o l t a g e  l e v e l s  a r e  a s  l i s t e d  i n  p a r a g r a p h  5 . 2 . 2 .
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Figure  5 -1 . Power Regulator Board,  Test  Points

Table  5-2. Regu la to r  Board  Tes t  Po in t s
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Figure 5-2. Chassis, Test Points

Figure 5-3. Extended Chassis, Test Points
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T a b l e  5 - 3 .  C h a s s i s  B a c k p a n e l  T e s t  P o i n t s

5 . 3 . 2  F a i l u r e  A n a l y s i s

T h r e e  t y p e s  o f  f a i l u r e s  c a n  o c c u r :

1 . M e c h a n i c a l  f a i l u r e s .

2 . E l e c t r i c a l  f a i l u r e s .

3 . S o f t w a r e  f a i l u r e s .

5 . 3 . 2 . 1  M e c h a n i c a l  F a i l u r e s

Broken  wi res ,  damaged  components ,  loose  connec to rs ,  e t c . ,  a re  se l f -
i n d i c a t i v e  o f  t h e  r e q u i r e d  s o l u t i o n . R e f e r  t o  t h e  a p p r o p r i a t e
eng ineer ing  d rawings  supp l ied  wi th  the  equ ipment ,  fo r  component
i d e n t i f i c a t i o n  a n d  w i r e  r o u t i n g  d a t a .

5 . 3 . 2 . 2  E l e c t r i c a l  F a i l u r e s

Incor rec t  s igna l s  f rom per iphera l  equ ipment  mus t  be  d iagnosed  and
cor rec ted  us ing  the  manua l s  supp l ied  wi th  the  equ ipment . I n p u t
s igna l s  and  the i r  source  a re  shown in  the  log ic  d iagrams  and  cab le
c o n n e c t o r  t a b l e s .

5 . 3 . 2 . 3  S o f t w a r e  F a i l u r e s

Fa i lu res  occur r ing  dur ing  the  execu t ion  o f  p rograms ,  mus t  be
a n a l y z e d  a s  f o l l o w s :

I f  a  t e s t  p rogram loads  and  execu tes  wi thou t  e r ro r  ind ica t ions ,
t h e  a p p l i c a t i o n  p r o g r a m ( s )  a r e  l i k e l y  t o  b e  a t  f a u l t .  U n l e s s
the  app l i ca t ion  p rogram has  execu ted  p roper ly  be fore ,  the
app l ica t ion  p rogram mus t  be  suspec ted  o f  caus ing  the  fa i lu re .
I f  i t  i s  d e s i r e d  t o  a s c e r t a i n  t h i s  w i t h  a  h i g h e r  d e g r e e  o f
cer ta in ty ,  the  fa i lu re  caus ing  segment  o f  the  program may be
found  th rough  the  p rogress ive  inse r t ion  o f  b ranch  ins t ruc t ions
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5 . 3 . 3  F a i l u r e  C o r r e c t i o n

5 . 3 . 3 . 1  A d j u s t m e n t  a n d  R e p a i r

5 . 3 . 3 . 2  P r o p e r  O p e r a t i o n  V e r i f i c a t i o n
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6.1 GENERAL

6.2 DESCRIPTION

This section describes the DISC UNIT TEST program, and provides  test
o p e r a t i n g  procedures  a s  we l l  a s  explana t ions  of  er ror  ind ica t ions .
The  per fo rmance  t es t  shou ld  be  run  a f t e r  tha t  equ ipment  i s  ins ta l l ed ,
b e f o r e  b e i n g  p l a c e d  i n  o p e r a t i o n  a f t e r  a n  e x t e n d e d  i d l e  p e r i o d ,  o r
after any corrective maintenance has been performed.

The DISC UNIT TEST program provides a check on the performance of
the  magnet ic  d i sk  subsys tem. The  p rogram cons i s t s  o f  a  se r i e s  of
t e s t  r o u t i n e s ,  e a c h  d e s i g n e d  t o  t e s t  s p e c i f i c  f e a t u r e s  o f  t h e  s u b -
sys tem. The structure of the DISC UNIT TEST program is i l lustrated
i n  F i g u r e  6 - 1 .

Functionally,  the DISC UNIT TEST program consists of the following
t h r e e  t e s t  m o d u l e s :

Command acceptance and PDC micro program test  routine tests .

M a g n e t i c  d i s k  s u b s y s t e m  r e l i a b i l i t y  t e s t s .

T r o u b l e s h o o t i n g  t e s t s .

F igu re  6 -1 . DISC UNIT TEST Program Structure
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A sof tware  per formance  spec i f i ca t ion .

A  pape r  t ape .

A program assembly  l i s t ing  f o r  t he  t ape .

The DISC UNIT TEST program is executed by the processor under control
o f  the  Tes t  Execu t ive  p rogram TESTEXC,  and  cons i s t s  o f  the  t e s t
r o u t i n e s  l i s t e d  i n  T a b l e  6 - 1 . A minimum of 16K of memory is
necessary to execute DISC UNIT TEST. A teletype is required as
the  communica t ion  l ink  be tween  opera to r  and  p rogram.  The  t es t  bed
layout  i s  shown in  F igure  6 -2 .

Table 6-1.  DISC UNIT TEST Test  Routines (Sheet  1 of  2)
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Table 6-1. DISC UNIT TEST Test Routines (Sheet 2 of 2)

F i g u r e  6 - 2 . DISC UNIT TEST Test Bed Configuration
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The command acceptance and PDC micro program routines test the PDC
and the disk controller interface. They also initiate a micro-
diagnostic routine in the PDC, which checks various registers and
I/O command accessibility to the micro processor.

T h e r e  a r e  s e v e n  a c c e p t a n c e  t e s t s  w h i c h  c a n  b e  e x e c u t e d
s e q u e n t i a l l y  o r s e p a r a t e l y . I n  c a s e  o f  a n  e r r o r  c o n d i t i o n ,  w i t h
sense  swi tch  SS4  se t ,  the  p rogram wi l l  no t  p roceed  wi th  the  nex t
t e s t ,  b u t  l o o p  o n  t h e  p a r t i c u l a r  t e s t  d u r i n g  w h i c h  t h e  e r r o r
c o n d i t i o n  o c c u r r e d .

T h e  f o l l o w i n g  i s  a  d e s c r i p t i o n  o f  t h e  s e v e n command acceptance tests.

6 .2 .1 .1  Command Acceptance Test  C1

The C1 test causes the following instructions to be executed:

6 . 2 . 1 . 2  C o m m a n d  A c c e p t a n c e  T e s t  C 2

T h e  e r r o r  c o n d i t i o n s  t e s t e d  f o r ,  a r e :

EDF STR ENABLE not being set by RST.

NO INTERRUPT for EDF STR.

INTERRUPT not being set by EDF STR.

INTERRUPT not being set by RDS.

6.2 .1 .3  Command Acceptance Test  C3

6 - 4

T h e  C 3  t e s t  c a u s e s  t h e  f o l l o w i n g  i n s t r u c t i o n s  t o  b e  e x e c u t e d :

EDF RST

EDF STR (Read status)
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I C I

R S T

T h e  e r r o r  c o n d i t i o n s  t e s t e d  f o r ,  a r e :

No EKO for ICI.

6 .2 .1 .4  Command Acceptance Test  C4

The  C4  tes t  causes  the  fo l lowing  ins t ruc t ions  to  be  execu ted :

EDF RST

EDF STR (Read Status)

RDS

I C I

T h e  e r r o r  c o n d i t i o n s  t e s t e d  f o r ,  a r e :

I C I  n o t  r e j e c t e d .

INTERRUPT reset by RDS.

6.2 .1 .5  Command Acceptance Test  C5

The  C5  tes t  causes  the  fo l lowing  ins t ruc t ions  to  be  execu ted :

EDF RST

EDF STR (Read Status)

RDS

ICI

T h e  e r r o r  c o n d i t i o n s  t e s t e d  f o r ,  a r e :

EDF STR no t  be ing  re jec ted  whi le  the  con t ro l l e r  i s  busy .

6 .2 .1 .6  Command Acceptance Test  C6

D u r i n g  t h e  C 6  t e s t  a l l  i l l e g a l  E D F  i n s t r u c t i o n s  a r e  e x e c u t e d .  T h e
o b j e c t i v e  o f  t h e  t e s t  i s  t h e  r e j e c t i o n  o f  a l l  t h e s e  i n s t r u c t i o n s  b y
t h e  c o n t r o l l e r .  A n  e r r o r  c o n d i t i o n  w i l l  b e  i n d i c a t e d  w h e n e v e r  o n e
o f  t h e s e  i n s t r u c t i o n s  i s  n o t  r e j e c t e d .

6 .2 .1 .7  Command Acceptance Test  C7

T h e  o b j e c t i v e  o f  t h i s  t e s t  i s  t o  c h e c k  t h e  i n t e r n a l  r e g i s t e r s  a n d
enabl ing  log ic  o f  the  con t ro l le r .  The  micro  rou t ine  res ides  in  the
CROM of the microprocessor where it will be started by the EDF STR
MEMORY ADDR = 0 instruction from the CPU. Pass and error conditions
are sent to the microprocessor by setting the INTERRUPT FLAG and
loading the DMA ADDRESS REGISTER with a predetermined code for
either a pass condition or an error condition. See Table 6-4 for
e r r o r  m e s s a g e s .
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The reliability test program routines evaluate performance integrity
o f  t h e  s y s t e m  o v e r  ( r e l a t i v e l y )  l o n g  p e r i o d s  o f  t i m e .

T h e r e  a r e  e i g h t  r e l i a b i l i t y  t e s t s  w h i c h  a r e  e x e c u t e d  c o n s e c u t i v e l y ,
F o r  i n d i v i d u a l  e x e c u t i o n  o f  e a c h  t e s t ,  r e f e r  t o  t h e  t r o u b l e -
s h o o t i n g  t e s t s .

T h e  f o l l o w i n g  i s  a  d e s c r i p t i o n  o f  t h e  e i g h t  r e l i a b i l i t y  t e s t s :

6 . 2 . 2 . 1  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 1

The  D1 tes t s  the  Format  Track  opera t ion .  The  fo rmat  t r ack  rou t ine
f o r m a t s  a l l  t h e  d i s c  p a c k s  s p e c i f i e d  b y  t h e  t e s t  c o n f i g u r a t i o n .
T h i s  r o u t i n e  f o r m a t s  a  w h o l e  p a c k .  T h u s ,  i f  t e s t  l i m i t s  h a v e  b e e n
e n t e r e d  f o r  a  d r i v e ,  a  m e s s a g e  w i l l  b e  p r i n t e d  a n d  D 1  w i l l  n o t  b e
executed. The message is: DRIVE N, TEST LIMITS HAVE BEEN ENTERED
MUST FORMAT WHOLE PACK. The track flag in the track format table
i s  s e t  t o  z e r o .  A f t e r  e a c h  t r a c k  f o r m a t  c o m m a n d  t h e  c y l i n d e r  a n d
h e a d  n u m b e r s  a r e  i n c r e m e n t e d  a n d  t h e  t r a c k  f o r m a t  t a b l e  u p d a t e d .
A t  t h e  c o m p l e t i o n  o f  t h e  f o r m a t  t r a c k  r o u t i n e ,  t h e  w h o l e  p a c k  i s
v e r i f i e d .  A t  t h e  s u c c e s s f u l  c o m p l e t i o n  o f  t h e  v e r i f i c a t i o n
r o u t i n e ,  5  t r a c k  d e s c r i p t o r s  a r e  r e a d  a n d  c o m p a r e d .  ( C y l i n d e r s  0 ,
3 0 ,  9 5 ,  1 0 1 ,  1 6 5 ,  2 0 2 ,  a n d  h e a d s  0 ,  4 ,  7 ,  1 0 ,  1 5 ,  1 9  r e s p e c t i v e l y ) .
A t  t h e  s u c c e s s f u l  c o m p l e t i o n  o f  t h e  t r a c k  d e s c r i p t o r  c o m p a r i s o n ,  t h e
t e s t  i s  c o m p l e t e d .  E r r o r s  a r e  d e t e c t e d  b y  c h e c k i n g  t h e  m a j o r  s t a t u s
w h e n  a n  i n t e r r u p t  o c c u r s .  M a j o r  s t a t u s  w o r d  b i t s  0 ,  1 ,  2 ,  3  a n d  1 2
a r e  m o n i t o r e d .  I f  a n y  o f  t h e s e  b i t s  a r e  o n ,  a  r e q u e s t  s t a t u s
command  i s  i s sued  and  the  7  s t a tus  words  a re  p r in ted .  See  Sec t ion  2
u n d e r  S t a t u s  f o r  s t a t u s  w o r d s  a n d  t h e i r  m e a n i n g .  I f  t h e  t r a c k
desc r ip to r  words  do  no t  ag ree  wi th  the  expec ted  t r ack  desc r ip to r
w o r d s ,  a l l  9  I S  a n d  S / B  w o r d s  w i l l  b e  p r i n t e d .  S e e  S e c t i o n  2  u n d e r
T r a c k  F o r m a t ,  f o r  t r a c k  d e s c r i p t o r  w o r d  d e s c r i p t i o n .  T e s t  D 1
comple t ion  t ime  i s  5  minu tes  and  10  seconds .

6 . 2 . 2 . 2  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 2

The  D2 tes t s  the  Wr i te  Command Cha in ing  opera t ion .  Th is  rou t ine  i s
d e s i g n e d  t o  w o r k  o n  t h e  w h o l e  p a c k ,  o r  w i t h i n  s p e c i f i e d  l i m i t s ,  i n
a minimum amount of t ime. This is accomplished by manipulat ing the
s e c t o r  a d d r e s s  s o  a s  t o  t a k e  a d v a n t a g e  o f  t h e  r o t a t i o n a l  p o s i t i o n
of  the  d i sk  pack .  Two wr i te  commands  a re  cha ined  toge ther  wi th
starting sector addresses, three sectors apart. The first write
command causes the incrementing ONEs pattern shown in Figure 6-3, to
be written. The second write command causes the WORST CASE pattern
shown in Figure 6-4, to be written. At the occurrence of the
t e r m i n a t i o n  i n t e r r u p t  t h e  s e c t o r  a d d r e s s e s  a r e  i n c r e m e n t e d  b y  n i n e
a n d  t h e  w r i t i n g  c o n t i n u e s  u n t i l  t h e  e n d  o f  t h e  p a c k  o r  t h e  s p e c i f i e d
t e s t  l i m i t  i s  r e a c h e d .  T h e  l e n g t h  o f  t h e  d a t a  b u f f e r  i s  2 3 0  w o r d s ,
w h i c h  c o v e r s  a  s e c t o r  a n d  a  h a l f .  A t  t h e  o c c u r r e n c e  o f  e a c h  i n t e r -
r u p t ,  t h e  m a j o r  s t a t u s  w o r d  i s  i n t e r r o g a t e d  o n  b i t s  0 ,  1 ,  3 ,  a n d  1 2 .
If any of these bits are set, a request status is executed and the
7 status words will be printed. The completion time for test D2 is
1  minu te  and  47  seconds ,  i f  the  whole  pack  i s  wr i t t en .
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F i g u r e  6 - 3 . Incrementing ONEs Pattern

F i g u r e  6 - 4 . Worst Case Pattern
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6.2.2.3 Disk Subsystem Reliability Test D3

6 . 2 . 2 . 4  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 4

The D4 tests the Chaining operation. This routine
shou ld  no t  be  execu ted  un less  D2  has  been  execu ted  p r io r  to  i t ,
to  p reven t  da ta  er ror s  f rom be ing  pr in ted  e r roneous ly .

T h i s  r o u t i n e  i s  t h e  s a m e  a s  D 2  e x c e p t  t h a t  d a t a  a r e  r e a d  i n s t e a d
of  wr i t t en  and  the  wr i t e  and  read  buf fe r s  a re  compared . I f  a  d a t a
e r r o r  i s  d e t e c t e d ,  t h e  f i r s t  w o r d  i n  e r r o r  p l u s  t h r e e  s u c c e e d i n g
w o r d s  a r e  p r i n t e d . Completion t ime for D4 is 1 minute and
47 seconds.

6 . 2 . 2 . 5  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 5

The  D5  t e s t s  the  Wri t e /Read  Data  Cha in ing  opera t ion .  Th i s  rou t ine  i s
des igned  to  genera te  ra te  er ror s  dur ing  the  wr i t e  and  read  opera t ions .
Nine  wr i te  commands  and  n ine  da ta  buf fe rs  a re  l inked  toge ther  and
the  commands  are  execu ted .  At  the  occurrence  of  the  in te r rup t ,  a
reques t  s t a tus  command  i s  execu ted  and  the  ra te  e r ro r  b i t  i s  checked .
I f  i t  i s  s e t ,  t h e  t e s t  c o n t i n u e s  b y  e x e c u t i n g  a  w r i t e  c o m m a n d  t h a t
p l a c e s  v a l i d  d a t a  i n  t h a t  t r a c k .  N i n e  r e a d  c o m m a n d s  a n d  n i n e  d a t a
buf fe rs  a re  l inked  toge ther  and  the  commands  a re  execu ted . A t  t h e
o c c u r r e n c e  o f  t h e  i n t e r r u p t ,  a  r e q u e s t  s t a t u s  i s  a g a i n  e x e c u t e d  a n d
t h e  r a t e  e r r o r  b i t  c h e c k e d . I f  t h e  r a t e  e r r o r  b i t  i s  n o t  s e t ,
e i t h e r  f o r  w r i t e  o r  r e a d ,  t h e  m e s s a g e  i s  p r i n t e d  t h a t  t h e  r a t e  e r r o r
d i d  n o t  o c c u r  a n d  a l l  s e v e n  s t a t u s  w o r d s  a r e  o u t p u t .

6 . 2 . 2 . 6  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 6

T h e  D 6  t e s t s  t h e  S e e k  S e q u e n t i a l  o p e r a t i o n .  T h i s  r o u t i n e  i s
d e s i g n e d  t o  v e r i f y  s e q u e n t i a l  s e e k s  b y  c y l i n d e r  n u m b e r .  F i r s t  t h e
restore command i s  e x e c u t e d  a n d  a  c h e c k  i s  m a d e  t o  e n s u r e  t h a t  t w o
i n t e r r u p t s  o c c u r r e d . U p o n  t h e  o c c u r r e n c e  o f  t h e  f i r s t  i n t e r r u p t
t h e  c o n t r o l l e r  b u s y  b i t  i s  c h e c k e d  a n d  a  w a i t  i s  i n i t i a t e d  f o r  t h e
s e c o n d  i n t e r r u p t . A t  t h e  o c c u r r e n c e  o f  t h e  s e c o n d  i n t e r r u p t ,  t h e
r e a d  t r a c k  d e s c r i p t o r command i s  execu ted  to  rese t  the  ga ted
a t t e n t i o n  b i t s . The  cy l inder  number  i s  conver ted  to  b i n a r y
sec tor  address  and  the  seek  command i s  execu ted .  Two in te r rup t s
are processed for the seek command and  the  r ead  pack  desc r ip to r
command is executed. The cylinder numbers  are compared to deter-
m i n e  t h a t  t h e  s e e k  w a s  t o  t h e  s p e c i f i e d  c y l i n d e r  a d d r e s s .  I f  t h e
cylinder numbers compare, the  cy l inder  number  i s  inc remented  and
ano ther  seek  command  and  read  t r ack  desc r ip to r command are executed
u n t i l  a l l  c y l i n d e r s  h a v e  b e e n  p r o c e s s e d . At  the  comple t ion  of  each
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6 . 2 . 2 . 7  D i s k  S u b s y s t e m  R e l i a b i l i t y  T e s t  D 7
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6 . 2 . 3  T r o u b l e s h o o t i n g  T e s t s  ( T S )
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Figure 6-5. Random Data Pattern
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as  desc r ibed  under  the  Opera t ing  Procedures .  Each  command  requ i res ,
a n d  w i l l  r e q u e s t ,  i n f o r m a t i o n  f o r  t h e  f i v e  p r o g r a m  c o n t r o l  w o r d s .

Care  mus t  be  t aken  in  en te r ing  the  responses ;  fo r  example  the  l a s t
command en te red  in  a  s t r ing  mus t  have  the  in te r rup t  enab led  and
i t  c a n n o t  b e  l i n k e d .  A l l  l i n k i n g  i s  d o n e  f o r w a r d .  T h u s ,  i f  t h e
l a s t  c o m m a n d  e n t e r e d  i s  l i n k e d  i t  w i l l  b e  l i n k e d  t o  s o m e t h i n g
u n k n o w n  a n d  a n y t h i n g  c a n  h a p p e n .  I n i t i a l l y  t h e  t i m e  d e l a y  f o r  t h e
t r o u b l e s h o o t i n g  t e s t s  i s  s e t  f o r  3 2  s e c o n d s .  I f  t h i s  v a l u e  i s
changed and the execution of a command or commands takes longer
than the t ime delay entered,  the program will  output NO INTERRUPT.
This  message  in  th i s  case  wi l l  no t  s ign i fy  an  equ ipment  e r ro r  bu t
i n s t e a d  i t  i s  t h e  r e s u l t  o f  a n  o p e r a t o r  ( o u t p u t )  e r r o r .

I f  the  major  s t a tus  word  ind ica tes  some prob lems  in  the  d i sk  sub-
s y s t e m ,  t h e  r e a d  s t a t u e  i s  e x e c u t e d  a n d  7  s t a t u s  w o r d s  a r e
o u t p u t .  A s  a  r e s u l t  o f  t h e  C B  ( c o m p a r e  d a t a ) ,  d i r e c t i v e ,  i f  d a t a
do  no t  compare ,  four  da ta  words  IS  and  S /B a re  ou tpu t  s t a r t ing  a t
t h e  f i r s t  e r r o r .  A s  a  r e s u l t  o f  t h e  R T  ( r e a d  t r a c k  d e s c r i p t o r )
command,  i f  the  t rack  descr ip tor  words  do  no t  agree ,  the  IS  t r ack
desc r ip to r  words  a re  p r in ted .  When  a  s e e k  command i s  e n t e r e d  a n d
i s  l i n k e d  t o  a n o t h e r  c o m m a n d  w h o s e  i n t e r r u p t  i s  e n a b l e d ,  i n
c a s e s  a n  u n e x p e c t e d  i n t e r r u p t  m a y  b e  o u t p u t .  T h i s  i s  d u e  t o  t h e
f a c t  t h a t  t h e  t e r m i n a t e  i n t e r r u p t  i s  d i s a b l e d  a n d  t h e  c o n t r o l l e r
starts processing the command which is l inked to the seek command
a n d  a t  t h i s  p o i n t  t h e  i n t e r r u p t s  a r e  e n a b l e d .  T h u s  t w o  i n t e r r u p t s
can  occur  -  the  t e rmina te  in te r rup t  o f  the  second  command and  the
ga ted  a t t en t ion  in te r rup t  o f  the  seek  command,  which  in  th i s  case
w i l l  b e  a n  u n e x p e c t e d  i n t e r r u p t .

6.3 PREREQUISITES

The following equipment is required to perform the DISK UNIT TEST:

GTE/IS Model IS/1000 Processor with 16k memory.

Model ASR 33 Teletype,  or equivalent.

When the DISC UNIT TEST is used for troubleshooting purposes,  an
o s c i l l o s c o p e , Tektronics Model 7403N or equivalent ,  is  recommended.

6.4 TEST SETUP

S e e  F i g u r e  6 - 2  f o r  t h e  t e s t  s e t u p  r e q u i r e d  t o  t e s t  t h e  m a g n e t i c
d i sk  subsys tem.

6.5  OPERATING PROCEDURES

The  fo l lowing  ou t l ines  the  genera l  p rocedure  fo r  per forming  the
DISC UNIT TEST:

Load the TESEXC tape. Refer to engineering drawing 380689,
which  i s  sh ipped  wi th  the  equ ipment ,  fo r  comple te  ins t ruc -
t ions  regard ing  the  use  o f  a l l  f ea tu res  o f  TESEXC.
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Tab le  6 -2 . Sense  Swi tch  Se t t ings
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Table 6-3. DISC UNIT TEST Control Parameter (Sheet 2 of 2)
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Figure 6-6. Sliding ONEs Pattern

Figure 6-7. Sliding ZEROs Pattern
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LCN=Last cylinder number. (Same range as FCN).

LHN=Last  head number. (Same range as FHN).

Refer  to  Table  6 -5 ,  fo r  head  and  cy l inder  numbers ,  and  the
s e c t o r s  c o n t a i n e d  w i t h i n  t h e  s e g m e n t  s e l e c t e d  b y  t h e  f i r s t
and  las t  head  and  cy l inder  numbers .

6 . 5 . 1  T e s t  S e l e c t i o n

Whenever the Disc Unit Test Program has completed system configura-
tion or control is passed to location two (2), the keyboard is
enabled for input of the "RUN" statement as follows:

RUN ID, PASS (C/R) - Execute ID, pass number of times

RUN ID (C/R) -  Execute until  manually halted

RUN GO (C/R) - Use previous ID and PASS

I D  -  T h i s  i s  a  t w o  c h a r a c t e r  n a m e  t h a t  i d e n t i f i e s  t h e  t e s t  t o  b e
e x e c u t e d .

PASS -  This  i s  an  op t iona l  dec imal  va lue  in  the  range  of  0  to
3 2 , 7 6 7  w h i c h  s p e c i f i e s  t h e  n u m b e r  o f  t i m e s  t o  e x e c u t e
t h e  s e l e c t e d  t e s t .

R e f e r  t o  T a b l e  6 - 1  f o r  t e s t  i d e n t i f i e r s .

6 .5 .2  Troub leshoo t ing  Rou t ine  (TS)

T h e  t r o u b l e s h o o t i n g  r o u t i n e s  a r e  p r o v i d e d  t o  a s s i s t  t h e  o p e r a t o r
i n  t r o u b l e s h o o t i n g  t h e  D i s k  S u b s y s t e m .  T h e  r o u t i n e  w i l l  r e q u e s t
v a r i o u s  i t e m s  t o  b u i l d  t h e  o p e r a t i o n  s t a c k  a n d  t h e  a s s o c i a t e d
queues . Tab le  6 -3  dep ic t s  t he  reques t s ,  re sponses  and  the
d e s c r i p t i o n .

Sequence Routine (SQ)6 . 5 . 3  T e s t

T h i s  r o u t i n e  a l l o w s  t h e  u s e r  t o  s e l e c t  u p  t o  1 5  t e s t s  a n d  s e q u e n c e
t h e m  i n  a n y  o r d e r  h e  d e s i r e s .

6 . 5 . 4  I n p u t  R e j e c t i o n

6.6 ERROR

I n p u t  r e j e c t s  a r e  i n d i c a t e d  b y  a  s i n g l e  q u e s t i o n  m a r k  ( ? ) .

INDICATIONS

When the test program detects an error, an error message may be
output or the test may be stopped by an error halt if these func-
tions are enabled. Error indications and their probable causes
are listed in Table 6-4. Error halts are identified by I-Register
contents. The operator can resume operations after an error halt
c o n d i t i o n ,  b y  p r e s s i n g  t h e  R U N  s w i t c h .  T h e  R 2  r e g i s t e r  c o n t a i n s
t h e  t e s t  I D .
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Table 6-4. DISC UNIT TEST Error Indications (Sheet 2 of 2)
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T a b l e  6 - 5 a .  S e c t o r  A d d r e s s e s ,  C y l i n d e r s  0 - F
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Table  6-5b. Sec to r  Addresses ,  Cy l inder s  10-1F
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Tab le  6 -5c .  Sec to r  Addresses ,  Cy l inde r s  20 -2F

Table 6-5d. Sec to r  Addresses ,  Cyl inders  3 0 - 3 F
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T a b l e  6 - 5 e .  S e c t o r  A d d r e s s e s ,  C y l i n d e r s  4 0 - 4 F

Tab le  6-5 f . Sector Addresses, Cylinders 50-5F
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T a b l e  6 - 5 g .  S e c t o r  A d d r e s s e s ,  C y l i n d e r s  6 0 - 6 F

Table 6-5h. Sector Addresses, Cylinders 70-7F
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T a b l e  6 - 5 i .  S e c t o r  A d d r e s s e s ,  C y l i n d e r s  8 0 - 8 F

Tab le  6 -5 j . Sec to r  Addresses ,  Cy l inder s  90-9F
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TO31S5-2UYQ-12

Tab le  6 -5 l . Sector Addresses,  Cylinders B0-BF

6-26



T a b l e  6 - 5 m .  S e c t o r  A d d r e s s e s ,  C y l i n d e r s  C 0 - C A

TO31S5-2UYQ-12

6-27/(6-28 blank)



APPENDIX A
MICROPROGRAM FLOWCHARTS

TO31S5-2UYQ-12

A.1 GENERAL

T h i s  a p p e n d i x  c o n t a i n s  t h e  f l o w c h a r t s  f o r  t h e  m i c r o p r o g r a m  l o g i c .
T h e  f i r s t  f l o w c h a r t  i s  t h e  k e y c h a r t .  E a c h  r e c t a n g u l a r  b l o c k  r e p r e -
s e n t s  a  s u b r o u t i n e .  T h e  f i r s t  e i g h t  b l o c k s  i n d i c a t e  t h e  i n i t i a t i n g
r o u t i n e s  f o r  t h e  e i g h t  o p e r a t i o n a l  f u n c t i o n s  o f  t h e  c o n t r o l l e r ,
which  a re :

Seek

Res tore

W r i t e

Format Track

Read

Read Track Descriptor

V e r i f y

Read  S ta tus

S t a r t i n g  f r o m  t h e  i d l e  s t a t e e a c h  o p e r a t i o n  i s  s t a r t e d  w i t h  t h e
i n i t i a t i n g  r o u t i n e . U n d e r  i t  a r e  l i s t e d  t h e  v a r i o u s  s u b r o u t i n e s
tha t  are  needed  to  implement  the  func t ion . Each  subrou t ine  c ross
r e f e r e n c e s  t o  t h e  s u c c e e d i n g  f l o w c h a r t s w h e r e  t h e  p a r t i c u l a r  s u b -
rou t ine  can  be  found . Af te r  each  subrou t ine ,  a  check  i s  made  fo r
p roper  execu t ion . A t  t h e  s u c c e s s f u l  c o m p l e t i o n  o f  t h e  e n t i r e
o p e r a t i o n ,  t h e  c o n t r o l l e r  r e v e r t s  b a c k  t o  t h e  i d l e  s t a t e .
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Flowchart  D1. (Shee t  1  o f  4 )
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Flowchart D1. (Sheet 2 of 4)
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Flowchart D1. (Sheet 3 of 4)
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Flowchart D1. (Sheet 4 of 4)

B - 5



T O 3 1 S 5 - 2 U Y Q - 1 2

Flowchart  D2. (Sheet  1 of  2)
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Flowchart D2. (Sheet 2 of 2)
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Flowchart D3
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F l o w c h a r t  D 4 .  ( S h e e t  1  o f  2 )
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Flowchart D4. (Sheet  2 of 2)
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Flowchart D5. (Sheet 1 of 2)
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Flowchart D5. (Sheet 2 of 2)
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F l o w c h a r t  D 6 .  ( S h e e t  1  o f  3 )
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F l o w c h a r t  D 6 .  ( S h e e t  2  o f  3 )
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Flowchart D6. (Sheet 3 of 3)
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Flowchart  D7. (Sheet  1  of 2)
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Flowchart D7. (Sheet 2 of 2)
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Flowchart D8. (Sheet 1 of 3)
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Flowchart D8. (Sheet 2 of 3)
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Flowchart D8. (Sheet 3 of 3)
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Figure  C-1 .  Logic  Symbols  used  in  the  Logic  Diagrams  (Shee t  1  o f  3 )
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Figure C-1. Logic Symbols used in the Logic Diagrams (Sheet 2 of 3)
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Figure C-1. Logic Symbols used in the Logic Diagrams (Sheet 3 of 3)
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Table C-1. IC Module Functional Description (Sheet 1 of 2)

C-7



TO31S5-2UYQ-12

Table C-1. IC Module Functional Description (Sheet 2 of 2)
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