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t h e  f o r m  o f  t e s t  p r o g r a m s  a n d assoc ia ted  da ta  fo r  t roub leshoo t ing  AUTODIN
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2 . T e s t  P r o c e d u r e s . R e f e r  t o  t h e  g e n e r a l  i n s t r u c t i o n s  t o  b e c o m e  f a m i l i a r
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c a r d . L o c a t e  t h e  s c h e m a t i c  d i a g r a m  a n d  t e s t  d a t a  t h a t  p e r t a i n  t o  t h e  f au l t y
c a r d .  O p e r a t e  t h e  t e s t  s e t  t o  i s o l a t e  t h e  f a u l t  a s  d e s c r i b e d  i n  t h e  o p e r a t i n g
p r o c e d u r e s .
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GENERAL DESCRIPTION

Dyna t ron ics  P r in ted  Ci rcu i t  Card  Tes te r  mode l s  ICT-102  and  ICT-103  p rov ide

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

P u n c h e d  H o l l e r i t h  c a r d s  c o n t a i n  i n d i v i d u a l  p r o g r a m s  w h i c h  e l i m i n a t e  e l a b o r a t e

t e s t  h o o k  - u p s  n o r m a l l y  f o u n d  d u r i n g  t e s t i n g  o p e r a t i o n .  N o  e x t e r n a l  t e s t  e q u i p -

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

T e s t e r  e a c h  t i m e  a n  i n d i v i d u a l  p r o g r a m  c a r e d  i s  i n s e r t e d  i n t o  t h e  c a r d  r e a d e r .  A l l

c o n d t i o n s  ( s i g n a l  g e n e r a t i o n ,  p o w e r  d i s t r i b u t i o n  ,  g r o u n d i n g ,  l o a d i n g ,  t e s t  r a t e s ,

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

ing  a  s imple  se t  o f  ins t ruc t ions  and  observ ing  the  GO/NO-GO and  FAULT ind ica to r

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

p a r a g r a p h s .

Di f fe rences  in  the  two  mode l s  ( ICT-102  and  ICT-103)  a re  i l lus t ra ted  in  f igure  1 .

B a s i c a l l y  t h e  c a r d  t e s t e r s  f u n c t i o n  a l i k e  w i t h  t h e  m a i n  d i f f e r e n c e s  b e i n g  i n  o p e r a t o r

s w i t c h  s e t t i n g  p r o c e d u r e s .  T h e  m o d e l  I C T - 1 0 2  C a r d  T e s t e r  u s e s  r o t a r y  s w i t c h e s

f o r  s e l e c t i n g  c i r c u i t  u n d e r  t e s t  o u t p u t  s i g n a l  G O / N O - G O  t e s t  p a r a m e t e r s

whereas  the  mode l  ICT-103  Card  Tes te r  f ea tu res  pushbu t tons  in  p lace  o f  the

r o t a r y  s w i t c h e s .  I n d i v i d u a l  c a r d  t e s t  d o c u m e n t a t i o n  p r o v i d e d  i n  t h i s  m a n u a l

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

MODEL ICT-102 CARD TESTER

MODEL ICT-103 CARD TESTER

F i g u r e  1 . P r i n t e d  C i r c u i t  C a r d  T e s t e r s  ( 1 0 0  S e r i e s )

1 
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GENERAL DESCRIPTION

Dynatronics Printed Circuit  Card tester  models ICT-102 and ICT- 103 provide

the  capabi l i ty  for  dynamical ly  tes t ing  v i r tua l ly  any logic  fam i l y  o n  a  v i s u a l  b a s i s .

Punched  Hol le r i th  ca rds  con ta in  ind iv idua l  p rograms  which  e l im i n a t e  e l a b o r a t e

tes t ,  hook-ups  normal ly  found  dur ing  tes t ing  opera t ions . N o e x t e r n a l  t e s t  e q u i p -

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

Tes te r  each  t ime  an  ind iv idua l  p rogram card  i s  inse r t ed  in to  the  ca rd  reader .  Al l

c o n d i t i o n s  ( s i g n a l  g e n e r a t i o n ,  p o w e r  d i s t r i b u t i o n ,  g r o u n d i n g ,  l o a d i n g ,  t e s t  r a t e s ,

e tc . )  a re  con t ro l led  by  the  p rogram card  and  a l l  c i rcu i t s  a re  fu l ly  t es ted  by  fo l low-

ing  a  s imple  se t  o f  ins t ruc t ions  and  observ ing  the  GO/NO-GO and  FAULT ind ica to r

l  amps on the front panel. These  ins t ruc t ions  a re  p rov ided  in  the  fo l lowing

p a r a g r a p h s .

Di f fe rences  in  the  two  mode l s  ( ICT-102  and  ICT-103)  a re  i l lus t ra tea  in  f igure  1 .

MODEL ICT-102 CARD TESTER

Bas ica l ly  the  ca rd  tes te r s  func t ion  a l ike  wi th  the  main  d i f fe rences  be ing  in  opera tor

s w i t c h  s e t t i n g  p r o c e d u r e s . The  mode l  XT-102  Card  Tes te r  uses  ro ta ry  swi tches

f o r  s e l e c t i n g  c i r c u i t  u n d e r  t e s t  o u t p u t  s i g n a l  G O / N O - G O  t e s t  p a r a m e t e r s

whereas  the  mode l  ICT-103  Card  Tes te r  f ea tu res  pushbu t tons  in  p lace  o f  the

r o t a r y  s w i t c h e s . Ind iv idua l  ca rd  t es t  documenta t ion  prov ided  in  th i s  manua l

can  be  used  fo r  e i the r  mode l  Card  Tes te r .

MODEL ICT-103 CARD TESTER

Figure  1 . P r in t ed  C i rcu i t  Ca rd  Tes t e r s  (100  Se r i e s )

1
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Each  schemat ic  or  l og ic  d iagram assoc ia ted  wi th  ind iv idua l  p rogrammed

cards are marked such that  pertinent information related to signal routing,

power  d i s tr ibut ion ,  and  other  t e s t  r equ i rements  a re  read i ly  ava i l ab le  to  the  t e s t

t e c h n i c i a n . Markings  and  symbols  normal ly  found on  schemat ic  or  l og i c  d iagrams

are  l i s t ed  be low:

a .  P a r e n t h e s i s  - Used  to  enc lose  t es t  in format ion  such  as  p in  numbers

a n d  t e s t  s i g n a l s  g e n e r a t e d  b y  the  ca rd  t e s t e r  and  rou ted  to  the  ca rd -under - t e s t

via the card reader, i. e . , (4 )  ind ica tes  tha t  th i s  p in  connec t s  to  the  ca rd  t e s t e r

CARD IN TEST connec to r ,  p in  4 ;  (+CO)  ind ica tes  tha t  t e s t  s igna l  +CO i s  connec ted

t o  t h e  c a r d - u n d e r - t e s t  v i a  t h e  c a r d  r e a d e r .

b .  S y m b o l    -  P l a c e d  a d j a c e n t  t o  s c h e m a t i c  w i r i n g  w h i c h  r e m a i n  a t  a

h i g h  l o g i c  l e v e l  t h r o u g h o u t  t h e  t e s t . A  h igh  log ic  l eve l  i s  de f ined  as  the  upper

l e v e l  o f  t h e  s i g n a l  v o l t a g e  l e v e l s .

c .  S y m b o l    -  P l a c e d  a d j a c e n t  t o  s c h e m a t i c  w i r i n g  w h i c h  r e m a i n  a t  a

l o w  l o g i c  l e v e l  t h r o u g h o u t  t h e  t e s t . A low log ic  l eve l  i s  def ined  as  the  lower

l e v e l  o f  t h e  s i g n a l  v o l t a g e  l e v e l s .

Note

A l l  p o i n t s  n o t  l a b e l e d     o r   

a r e  d y n a m i c  i . e . ,  a r e  s w i t c h i n g

d u r i n g  t h e  t e s t .

d. -/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/-/- This  symbol  ind ica tes  inpu t  o r  ou tpu t  l ines  which

are  no t  t e s t ed  by  the  ca rd  t e s te r  t e s t  p rogram. On cards which are tested by two

programs ,  the  symbol  ind ica tes  tha t  the  inpu t  o r  ou tpu t  l ine  i s  no t  t e s ted  by

e i the r  p rogram.

e .  ( G R D )  S y m b o l  - Ind ica tes  tha t  DC power ground  f rom the  card

t e s t e r  i s  a p p l i e d  t o  t h e  c a r d - u n d e r - t e s t  a t  t h i s  p o i n t ,

f .  ( + V c c )  S y m b o l  - Independen t  +5  ±0 .5  vo l t  power  supp ly  in te rna l  to  the

card  t es te r  used  fo r  supp ly ing  +Vcc  to  the  ca r&under - t e s t  v ia  the  ca rd  t e s t

p rogram. This  power  supp ly ,  +5  EXT,  i s  ad jus ted  f rom the  rea r  pane l  o f  the  ca rd

t e s t e r .

g . ±V,  +V, - V  S y m b o l s  - These  symbols  ind ica te  which  of  the  th ree  p rogram-

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

va lues  fo r  the  p rogrammable  power  supp l ies  a re  loca ted  on  the  waveform shee t

in the TEST PARAMETERS table.

h .  ( N C )  S y m b o l  - Ind ica tes  tha t  the re  i s  no  connec t ion  made  be tween  the

r e f e r e n c e d  p o i n t  o n  t h e  c a r d - u n d e r - t e s t  a n d  t h e  c a r d  t e s t e r .

These  mark ings  a re  loca ted on  the  schemat ic  d rawings  where  app l i cab le  and

are  def ined  in  the  TEST LEGEND conta ined  on  each  schemat ic . Def in i t ions  for  the

above  mark ings  app ly  to  bo th  the  ICT-102  and  ICT-103  Card  Tes te r s .
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CARD TESTER WAVEFORM MARKINGS

Severa l  symbols  a re  used  on  the  waveform char t s  to  ind ica te  spec ia l  p rocedures

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

spec ia l  ins t ruc t ions  a re  loca ted  in  the  no tes  a t  the  bo t tom of  each  waveform

c h a r t . Before  p roceed ing  wi th  any  t es t  i t  i s  r equ i red  tha t  the  no tes  be  read

2 - 3  s p e c i a l  i n s t r u c t i o n s  b e  c a r r i e d  o u t . F o r  e x a m p l e ,  t h e  n o t e s  m a y  i n d i c a t e

tha t  the  Card  Tes te r  +5  vo l t  ex te rna l  power  supp ly  be  ad jus ted  to  +4 .5  vo l t s  p r io r

to  t e s t ing  the  p r in ted  c i rcu i t  ca rd  in  ques t ion . In  th i s  case  the  p r in ted  c i rcu i t

ca rd  cou ld  be  damaged  i f  the  power  supp ly  had  been  ad jus ted  to  +5 .5  vo l t s  fo r  the

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

a .  A s t e r i s k  *  S y m b o l  - This  symbol  when  p laced  ad jacen t  to  a  p in  number

(e i the r  inpu t  o r  ou tpu t  p in )  on  the  waveform char t  ind ica tes  tha t  the  s igna l  on  tha t

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

located in the INPUT PINS and OUTPUT PINS columns of the waveform chart .

b .  #  S y m b o l  - Ind ica tes  tha t  no  fu r the r  edges  a re  p resen t  in  the  ou tpu t

s igna l  under  t es t  and  the  ou tpu t  i s  t e s ted  accord ing  to  the  s teps  fo r  the  mode l  o f

C a r d  T e s t e r  i n  u s e .

c . E n c i r c l e d  O u t p u t  P i n s  - Enc i rc led  ou tpu t  p ins  a re  the  more  s ign i f ican t

o u t p u t s  t h a t  w h e n  t e s t e d  c h e c k  t h e  m a j o r i t y  o f  t h e  c i r c u i t s  o n  t h e  c a r d - u n d e r - t e s t .

These  ou tpu t  p ins  shou ld  be  t es ted  f i r s t  to  de te rmine  the  genera l  s t a tus  o f  the  ca rd

b e i n g  t e s t e d . For  example ,  when  tes t ing  a  mul t ip le  s tage  sh i f t  r eg i s te r  wi th

ind iv idua l  s t ages  b rought  ou t  on  p ins ,  the  l as t  s t age  o f  the  sh i f t  r eg i s te r  would

b e  e n c i r c l e d  a n d  t e s t e d  b e f o r e  t h e  i n d i v i d u a l  s t a g e s  w e r e  t e s t e d .  I n  t h i s  m a n n e r

i t  i s  de te rmined  tha t  the  ca rd  i s  func t iona l ly  opera t iona l  a f te r  check ing  a  s ing le

o u t p u t  p i n .

MODEL ICT-102 OPERATING PROCEDURES

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

on  p r in ted  c i rcu i t  ca rds  p rogrammed fo r  the  mode l  ICT 102  Card  Tes te r . T h e s e

ins t ruc t ions  pe r t a in  to  a l l  p r in ted  c i rcu i t  ca rds ;  spec i f i c  ins t ruc t ions  pecu l i a r  to

ind iv idua l  p r in ted  c i rcu i t  ca rds  undergo ing  t es t s  a re  l i s t ed  as  no tes  on  the

a p p r o p r i a t e  w a v e f o r m  s h e e t . Waveform shee t s  fo r  ind iv idua l  p r in ted  c i rcu i t  ca rds

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

read  the  no tes  conta ined  on  the  waveform shee t  and  fo l low any  spec i f ic  ins t ruc t ions

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

programmable  load  boards  shou ld  be  inse r t ed  in  the  Card  Tes te r  to  accommodate

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

for  success fu l  d iagnos t ic  t es t ing  o f  a l l  p r in ted  c i rcu i t  ca rds  p rogrammed for

t e s t ing  wi th  the  ICT-102 .

a .  Refe r  to  the  appropr ia te  ca rd  under  t e s t  schemat ic  o r  log ic  d iagram

a n d  c o r r e s p o n d i n g  w a v e f o r m  s h e e t . O n  t h e  w a v e f o r m  s h e e t ,  l o c a t e  t h e  n o t e s

and  fo l low the  ins t ruc t ions  per t inen t  to  the  opera to r . T y p i c a l l y .  t h e  n o t e s  a r e

loca ted  a long  the  bo t tom edge  of  the  waveform shee t .

b .  Inse r t  the  PC ca rd  adap te r  and /o r  ex tender  cab le  ( i f  r equ i red)  in to  the

CARD IN TEST connector on the front panel of the Card Tester.

C . Inse r t  the  p r in ted  c i rcu i t  ca rd  to  be  t e s ted  in to  the  ca rd  adap te r  wi th  the

c o m p o n e n t  s i d e  f a c i n g  u p .

d .  Loca te  the  cor responding  ca rd  under  t e s t  p rogram card  and  inse r t  i t  in to

the  ca rd  reader  s lo t  a s i  dep ic ted  on  the  f ron t  pane l  o f  the  Card  Tes te r .  Push

the  p rogram ca rd  in to  the  ca rd  reader  s lo t  un t i l  the re  i s  a  no t i ceab le

r e s i s t a n c e  f e l t  a g a i n s t  t h e  t e s t  c a r d . M o v e  t h e  c a r d  r e a d e r  h a n d l e  c l o c k w i s e

u n t i l  i t  i s  i n  t h e  f u l l  c l o s e d  p o s i t i o n .
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F i g u r e  2 .  M o d e l  I C T - 1 0 2  W a v e f o r m  S h e e t  E x a m p l e
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2 .  N O - G O  i n d i c a t o r  l i g h t s  r e d  - c i r c u i t  b e i n g  t e s t e d  d o e s  n o t

meet  the  outpu t  r equ i rements  fo r  the  p rogrammed tes t . R e c h e c k

t h e  s w i t c h  s e t t i n g s  t o  e n s u r e  t h a t  t h e r e  h a s  b e e n  n o  o p e r a t o r

error  and  then  make  the  necessary  no ta t ions  on  the  ca rd  in  t es t

paper  work  fo r  fo l low-up  main tenance .

i . P lace  W A V E F O R M  TEST swi tches  A and  B to  the  nex t  pa i r  o f  SWITCH

SETTINGS,  shown on  the  waveform char t ,  and  obse rve  the  TEST ind ica to r s  a s  in

t h e  p r e v i o u s  s t e p , Cont inue  th i s  p rocedure  un t i l  a l l  se t t ings  fo r  a  g iven  ou tpu t

p in  have  been  ca r r i ed  ou t  and  a l l  t e s t  ind ica t ions  have  been  GO,

a t e

A #  symbol  in  the  l as t  “B”  swi tch

s e t t i n g  p o s i t i o n  i n d i c a t e s  t h a t  a  N O -

GO ind ica t ion  shou ld  be  observed  fo r

a l l  “B”  swi tch  se t t ings  (1  th rough  12) .

A  G O  i n d i c a t i o n  i n  a n y  o f  t h e s e

p o s i t i o n s  i n d i c a t e s  a  m a l f u n c t i o n

(more  edges  than  requ i red ) .

steps ( j  . )  and (k.)  Unti l  al l  output  pins and corresponding SWITCH SETTINGS have

b e e n  t e s t e d .

1. Rota te  the  ca rd  reader  hand le  counter -c lockwise  to  the  fu l l  open  pos i t ion ,

remove  the  Program card  f rom the  ca rd  reader  s lo t  and  inse r t  the  t e s t  ca rd  in to  the

a p p r o p r i a t e  p l a s t i c  c a r d  h o l d e r .

m . Dete rmine  whe ther  o r  no t  the  ca rd  under  t e s t  r equ i res  add i t iona l  t e s t ing

us ing  ano the r  p rogram tes t  ca rd . I f  a d d i t i o n a l  t e s t i n g  i s  r e q u i r e d ,  r e p e a t  s t e p s

(a .)  through (m.) for the addit ional test  (s)  . If  no  fu r the r  t e s t ing  i s  r equ i red ,

remove  the  t e s ted  p r in ted  c i rcu i t  ca rd  f rom the  ca rd  adap te r .

j .  Change  bo th  IN/OUT SELECTOR swi tches  to  the  nex t  ou tpu t  p in  number

loca ted  on  the  waveform char ,  e i the r  ad jacen t  to  the  ou tpu t  jus t  t e s ted  o r ,  i f

the re  i s  no  ad jacen t  number ,  to  the  nex t  ou tpu t  p in  number  d i rec t ly  be low the

o u t p u t  p i n  j u s t  t e s t e d .

k.  Place.  WAVEFORM TEST switches A and B to each pair  of corresponding

SWITCH SETTING numbers. Cont inue  th i s  p rocedure  un t i l  a l l  se t t ings  fo r  a  g iven

o u t p u t  P i n  h a v e  b e e n  c a r r i e d  o u t  a n d  a l l  t e s t  i n d i c a t i o n s  h a v e  b e e n  G O .  R e p e a t
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MODEL ICT-103 OPERATING PROCEDURES

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

on  p r in ted  c i rcu i t  ca rds  p rogrammed fo r  the  mode l  ICT-103  Card  Tes te r .  These

i n s t r u c t i o n s  p e r t a i n  t o  a l l  p r i n t e d  c i r c u i t  c a r d s :  s p e c i f i c  i n s t r u c t i o n s  p e c u l i a r  t o

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

a p p r o p r i a t e  w a v e f o r m  s h e e t . Waveform shee t s  fo r  ind iv idua l  p r in ted  c i rcu i t  ca rds

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

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

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

programmable  load  boards  shou ld  be  inse r t ed  in  the  Card  Tes te r  to  accommodate

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

for  success fu l  d iagnos t ic  t es t ing  o f  a l l  p r in ted  c i rcu i t  ca rds  p rogrammed for

t e s t ing  wi th  the  ICT-103 .

a .  Refe r  to  the  appropr ia te  ca rd  under  t e s t  schemat ic  o r  log ic  d iagram

a n d  c o r r e s p o n d i n g  w a v e f o r m  s h e e t . O n  t h e  w a v e f o r m  s h e e t ,  l o c a t e  t h e  n o t e s  a n d

fo l low the  ins t ruc t ions  pe r t inen t  to  the  opera to r . T e s t  n o t e s  a r e  n o r m a l l y  l o c a t e d

a long  the  bo t tom edge  of  the  waveform shee t .

b .  Inse r t  the  PC ca rd  adap te r  and /o r  ex tender  cab le  ( i f  r equ i red)  in to  the

CARD IN TEST connector on the front panel of the Card Tester.

c . Inse r t  the  p r in ted  c i rcu i t  ca rd  to  be  t e s ted  in to  the  ca rd  adap te r  wi th  the

c o m p o n e n t  s i d e  f a c i n g  u p .

d .  Loca te  the  cor respond ing  ca rd-under - t es t  p rogram card  and  inse r t  i t  in to

the  ca rd  reader  s lo t  a s  dep ic ted  on  the  f ron t  pane l  o f  the  Card  Tes te r . P u s h

the  p rogram ca rd  in to  the  ca rd  reader  s lo t  un t i l  the re  i s  a  no t i ceab le

r e s i s t a n c e  f e l t  a g a i n s t  t h e  t e s t  c a r d . Move  the  ca rd  reader  hand le  c lockwise  un t i l

i t  i s  i n  t h e  f u l l  c l o s e d  p o s i t i o n .

F igure  3 . Model ICT-103 Waveform Sheet Example

6



0 6 - 0 0 1 2 8

2 .  N O - G O  i n d i c a t o r  l i g h t s  r e d  - c i r c u i t  b e i n g  t e s t e d  d o e s  n o t

Note mee t  the  ou tpu t  requ i rements  fo r  the  p rogrammed tes t .  Recheck

If the INPUT FAULT indicator is l i t ,

p ress  the  RESET swi tch .  I f  the

INPUT FAULT indicator is  not

the  swi tch  se t t ings  to  ensure  tha t  the re  has  been  no  opera to r

e r ro r  and  then  make  the  necessa ry  no ta t ions  on  the  ca rd  in  t es t

paper  work  fo r  fo l low-up  main tenance .

e x t i n g u i s h e d  a f t e r  r e s e t t i n g  t h e
i . Press WAVEFORM TEST switch B which corresponds to the next B SWITCH

Card  Tes te r ,  a  t rue  inpu t  f au l t  i s

p r e s e n t  i n  t h e  c a r d - u n d e r - t e s t  a n d

SETTING,  shown on  the  waveform char t ,  and  obse rve  the  TEST ind ica to r s  as  in

t h e  p r e v i o u s  s t e p . Each  t ime  a  B  swi tch  i s  p ress  the  A d i sp lay  i s  inc remented  one

should  be  cor rec ted  before  con t inu ing .
c o u n t . Cont inue  th i s  p rocedure  un t i l  a l l  se t t ings  fo r  a  g iven  ou tpu t  p in  have  been

car r i ed  ou t  and  a l l  t e s t  ind ica t ions  have  been  GO.

e . Select  the output pin to be tested on the front panel IN/OUT SELECTOR

swi tches  (S2  and  S3) . Figure 3 shows a typical  example of an output pin (pin 16)

a n d  i t s  l o c a t i o n  o n  t h e  w a v e f o r m  c h a r t .

j .  Change  bo th  IN/OUT SELECTOR swi tches  to  the  nex t  ou tpu t  p in  number

loca ted  on  the  waveform char t  e i the r  ad jacen t  to  the  ou tpu t  jus t  t e s ted  o r ,  i f  the re

i s  no  ad jacen t  number ,  to  the  nex t  ou tpu t  p in  number  d i rec t ly  be low the  ou tpu t  p in

f .  WAVEFORM TEST “A” d i sp lay  should  read  0  ( l e f t  d ig i t  b lank) .  I f  the  “A”

d i s p l a y  d o e s  n o t  r e a d  z e r o ,  p r e s s  t h e  r e s e t  s w i t c h / i n d i c a t o r .

g . Press the WAVEFORM TEST “B” switch corresponding to the first  number

ad jacen t  to  SWITCH SETTING B ( f igure  3 )  which  cor responds  to  the  se lec ted  ou tpu t

p in  ( swi tch  number  7  in  th i s  example ) . WAVEFORM TEST display “A” changes to

(01).

h .  Observe  the  th ree  TEST ind ica to r s  on  the  f ron t  pane l  and  de te rmine  the

o u t c o m e  o f  t h e  c i r c u i t  b e i n g  t e s t e d . T h e  t w o  p o s s i b l e  i n d i c a t i o n s  a r e  e x p l a i n e d

b e l o w :

1 .  G O  i n d i c a t o r  l i g h t s  g r e e n  - c i r c u i t  b e i n g  t e s t e d  c h e c k s  g o o d

for  th i s  measurement  and  the  opera to r  should  con t inue  wi th  the

j u s t  t e s t e d .

Note

A #  symbol  in  the  l as t  “B”  swi tch

s e t t i n g  p o s i t i o n  i n d i c a t e s  t h a t   G O

tes t  r esu l t  shou ld  occur  a f t e r  “B”

s w i t c h  “ # "  i s  d e p r e s s e d .  I f  a  N O -

G O  i n d i c a t i o n  i s  o b s e r v e d  a f t e r

p r e s s i n g  “ B ”  s w i t c h  “ # " ,  t h e  c i r c u i t

b e i n g  t e s t e d  h a s  m a l f u n c t i o n e d .

k.  Press WAVEFORM TEST switch B for each pair  of corresponding SWITCH

SETTING numbers. Cont inue  th i s  p rocedure  un t i l  a l l  se t t ings  fo r  a  g iven  ou tpu t

n e x t  s t e p . p i n  h a v e  b e e n  c a r r i e d  o u t  a n d  a l l  t e s t  i n d i c a t i o n s  h a v e  b e e n  G O .  R e p e a t  s t e p s

( j . )  and  (k . )  un t i l  a l l  ou tpu t  p ins  and  cor respond ing  SWITCH SETTINGS have  been

t e s t e d .

7
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SPECIAL CONSIDERATIONS

1 .  R o t a t e the  ca rd  reader  hand le  coun te r -c lockwise  to  the  fu l l  open  pos i t ion ,

remove the program card from the card reader slot and insert the test card into the

appropriate plast ic card holder.

m . Dete rmine  whe the r  o r  no t  the  ca rd  under  t e s t  r equ i res  add i t iona l  t e s t ing

us ing  ano the r  p rogram tes t  ca rd . I f  addi t iona l  t es t ing  i s  requ ired ,  repeat  s t eps

( a  . )  th rough  (m. )  fo r  the  add i t iona l  t e s t  ( s ) . I f  no  fu r ther  t e s t ing  i s  requ i red ,

remove  the  t e s ted  p r in ted  c i rcu i t  ca rd  f rom the  ca rd  adap te r .

Note

I n  s o m e  i n s t a n c e s ,  t h e  G O / N O - G O

tes t  documenta t ion  may sk ip  “A”

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

to  ignore  “don’ t  ca re”  t r ans i t ions

i n  t h e  w a v e f o r m  u n d e r  t e s t .  F o r

JUMPERS

Jumpers are required occasionally while performing tests  on printed circuit

cards for bypassing passive components or otherwise routing DC voltages within

t h e  c a r d - u n d e r - t e s t . These jumpers should be carefully placed on the card-under-

test  prior to insert ing the program card (energizing the Card Tester)  into the Card

Tester and should be checked to ensure proper placement.  Information concerning

placement  o f  jumpers  i s  loca ted  in  the  no tes  a t  the  bo t tom of  the  appropr ia te

waveform test  diagram snd on the schematics  or logic diagrams.

+5 EXT POWER SUPPLY ADJUSTMENT

e x a m p l e ,  c o n s i d e r  t h e  f o l l o w i n g :

Four  power  supp ly  ou tpu t  vo l t ages  a re  ava i l ab le  in  the  Card  Tes te r  which

c a n  b e  a p p l i e d  t o  t h e  c a r d - u n d e r - t e s t . Three  o f  these  power  supp l i e s  a re  con t ro l l ed

Where  NT = NO TEST

The  opera to r  wou ld  p ress  the  “B”

s w i t c h e s  i n  t h e  f o l l o w i n g  s e q u e n c e :

B-6  A=1) ,  B-9  (A=2) ,  B-3  th ree  t imes

( s t e p s  A  t o  c o u n t  5 )  B - 6  ( A = 6 ) ,  B - 1 0

A = 7 .

by  the  p rogram tes t  ca rd  and  the  four th ,  the  +5  Vol t  EXT power  supp ly ,  i s  ad jus ted

by  the  opera to r  accord ing  to  the  ind iv idua l  t e s t  p rograms .  When  ad jus t ing  the  +5V

EXT power  supp ly  to  accommodate  d i f fe ren t  p r in ted  c i rcu i t  ca rd  fami l i es ,  ca re

should be taken to adjust  the output voltage within ±  100 mill ivolts of the

r e c o m m e n d e d  v o l t a g e . Exceed ing  the  100  mi l l ivo l t  to le rance  can  cause  e r roneous

read ings  on  the  Card  Tes te r  GO/NO-GO ind ica to r s ,  a s  desc r ibed  be low.

E r r o n e o u s  r e a d i n g s  c a u s e d  b y  m a l a d j u s t e d  p o w e r  s u p p l y  v o l t a g e s  i s

n o r m a l l y  d u e  t o  t h e  R C  t i m i n g  c i r c u i t s  p r e s e n t  o n  m a n y  c a r d s .  A  l a r g e  v o l t a g e

var ia t ion  in  e i the r  d i rec t ion  wi l l  cause  a  s ign i f ican t  change  in  the  durat ion  o f

t h e  t i m e d  i n t e r v a l ,  a n d  m a y  r e s u l t  i n  a n  e r r o n e o u s  “ B ”  s w i t c h  c o u n t .  T h i s

p h e n o m e n a  i s  i l l u s t r a t e d  i n  F i g u r e  4 ,  a l o n g  w i t h  t h e  t i m i n g  v a r i a t i o n s  i m p o s e d

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

f o r  t h e  c i r c u i t  s h o w n  i n  f i g u r e  4 . The  swi tch ing  th reshold  of  ga te  Y was  found

8
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Figure 4. Typical RC Network

to remain nearly constant at approximately 2.O volts as the supply voltage was

varied from 4.50 to 5.OO volts.

It is seen in Figure 5 that with Vcc = 4.75 and nominal RC values, Gate

Y will switch 1.68 used after the output of Gate X goes to the high state. With

VCC = 5.00 and the resistor and capacitor values at the low end of the tolerance

range, Gate Y will delay 1.43 used before switching. With Vcc = 4.50 and the

timing components at the high end of the tolerance range, Gate Y will delay 2.05

used before switching. Thus, it is seen that for curves A and B, a “B” switch

count of 2 would be obtained: while an erroneous "B" switch count of 3 would be

obtained for the conditions represented by curve C.
Figure 5. Voltage Tolerance Versus Time Delay Chart

9
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For  cases  where  the  t ime  de lay  c i rcu i t  i s  i so la ted  f rom o ther  c i rcu i t ry  i t

would  usua l ly  be  poss ib le  to  p rogram a round  the  p rob lem d i scussed  above . H o w e v e r

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

programming technique  may provide  a  wide  marg in  of  sa fe ty  for  one  c i rcu i t  in  the

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

There fore  i t  i s  des i rab le  to  reduce  the  magni tude  o f  e r ro r  o f  the  con t ro l l ab le

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

i n t e r v a l s .
T a b l e  1 .  P r i n t e d  C i r c u i t  C o r d  A d a p t e r s

Note

T h e  a b o v e  c o n d i t i o n s  a l s o  a f f e c t

the  pu l se  dura t ion  o f  s l ive r s  ( sp ikes )

no ted  in  some program waveforms .

T h e s e  s p i k e s  a r e  n o t  t e s t e d  b y  t h e

Card  Tes te r  ( too  na r row fo r  de tec t ion)

and  a re  no t  c r i t i ca l  wi th  respec t  to

t h e  l o g i c  c i r c u i t  o p e r a t i o n .  I n  m o s t

c a s e s  t h e  s p i k e s  a r e  l e s s  t h a n  1 0

n a n o s e c o n d s  i n  d u r a t i o n  a n d  i n  s o m e

c a s e s  a r e  h a r d l y  d i s c e r n a b l e  f r o m

one  Card  Tes te r  to  the  nex t .

PRINTED CIRCUIT CARD ADAPTERS

Severa l  p r in ted  c i r cu i t  ca rd  adap te r s  a re  ava i l ab le  to  in te rconnec t  be tween

the  Card  Tes te r  and  var ious  p r in ted  c i rcu i t  ca rd  fami l i es  con ta ined  in  th i s  manua l .

F o l l o w i n g  i s  a  c r o s s - r e f e r e n c e  t a b l e  o f  t h e  i n d i v i d u a l  c a r d  a d a p t e r s  a n d  a s s o c i a t e d

pr in ted  c i rcu i t  ca rd  fami ly . P in  number  c ross - re fe rence  and  ca rd  adap te r  iden t i f i ca -

t ion  fo r  ind iv idua l  PC card  adap te r s  a re  p rov ided  in  the  fo l lowing  tab les  and

i l lus t ra t ions  .

10
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PRINTED CIRCUIT CARD ADAPTERS MX-9089/USM-371

Tab le  2 .  P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9089 /USM-371
Pin  Cross  Refe rence

ADAPTER CARD TESTER ADAPTER CARD TESTER
M X - 9 0 8 9 / U S M - 3 7 1 PIN NUMBER M X - 9 0 8 9 / U S M - 3 7 1 PIN NUMBER

1 4 6 12 3 5

2 45 13 3 4

3 44 1 4 33

4 43 15 3 2

5 42 16 31

6 41 17 3 0

7 40 1 8 29

8 3 9 1 9 28

9 3 8 20 27

10 3 7 21 26

11 3 6 22 25

23 24

Figure  6 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9089 /USM-371

(23 Pm Anelex)

1 1
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PRINTED CIRCUIT CARD ADAPTERS MX-9090/USM-371

T a b l e  3 . P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9090 /USM-371
Pin  Cross  Refe rence

Figure  7 . P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9090 /USM-371

(44/88 Pm Anelex)

1 2
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PRINTED CIRCUIT CARD ADAPTERS MX-9091/USM-371

Tab le  4 .  P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9091 /USM-371
Pi  n  Cross  Refe rence

F igure  8 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9091 /USM-371

22 Pm SN-394 (Red)

1 3
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PRINTED CIRCUIT CARD ADAPTERS MX-9092/USM-371

T a b l e  5 . P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9092 /USM-371
P m  C r o s s  R e f e r e n c e

F igure  9 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9092 /USM-371

26 Pin SN-394 (Black)

1 4
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PRINTED CIRCUIT CARD ADAPTERS MX-9093/USM-371

Tab le  6 .  P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9093 /USM-371
Pin  Cross  Refe rence

F igure  10 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9093 /USM-371
22 Pin MD-674

1 5
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PRINTED CIRCUIT CARD ADAPTERS MX-9094/USM-371

T a b l e  7 . P r i n t e d  C i r c u i t  C a r d  A d a p t e r  M X - 9 0 9 4 / U S M - 3 7 1
Pin  Cross  Refe rence

Figure 11. Printed Circuit Ca rd  Adap te r  MX-9094 /USM-371

13 /86  Pm FGC

16
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PRINTED CIRCUIT CARD ADAPTERS MX-9095/USM-371

Tab le  8 .  P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9095 /USM-371
Pin  Cross  Refe rence

F igure  12 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9095 /USM-371

60 Pin TCU

1 7
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PRINTED CIRCUIT CARD ADAPTERS MX-9096/USM-371

T a b l e  9 . P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9096 /USM-371
Pin  Cross  Refe rence

F igure  13 .  P r in t ed  C i rcu i t  Ca rd  Adap te r  MX-9096 /USM-371

16 Pm GDE

18
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PRINTED CIRCUIT CARD ADAPTERS MX-9097/USM-371

Tab le  10 . P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9097 /USM-371
Pin  Cross  Refe rence

Figure 14. P r in t ed  C i r cu i t  Ca rd  Adap te r  MX-9097 /USM-371

25 Pin FGC

1 9
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P .C .  Assembly  A52602

P .C .  Log ic  A526012 0 D o c .  N o .  2 3 - 1 1 0 1 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o ,  2 3 - 1 1 0 1 - 1 1
P .C .  Assembly  A52602

P .C .  Log ic  A52601 2 1
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P . C .  A s s e m b l y  A 5 2 6 0 6 - 0 0 1

2 2 P .C .  Log ic  A52605 D o c .  N o .  2 3 - 1 1 0 2 - 1 2
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D o c .  N o .  2 3 - 1 1 0 2 - 1 2
P .C .  Assembly  A52606-001

P .C .  Log ic  A52605 23
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P .C .  Assembly  A52606-001
P .C .  Log ic  A526052 4 D o c .  N o .  2 3 - 1 1 0 2 - 2 2
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D o c .  N o .  2 3 - 1 1 0 2 - 2 2

P .C .  Assembly  A52606-001

P .C .  Log ic  A52605 25
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P .C .  Assembly  A52610-001

2 6 P .C .  Log ic  A52609 D o c .  N o .  2 3 - 1 1 0 3 - 1 1
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P .C .  Assembly  A52610-001

D o c .  N o .  2 3 - 1 1 0 3 - 1 1 P .C .  Log ic  A52609 27
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P .C .  Log ic  A52613 D o c .  N o .  2 3 - 1 1 0 4 - 1 2

P .C .  Assembly  A52614-001

2 8
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P  C .  Assembly  A52614-001

D o c .  N o .  2 3 - 1 1 0 4 - 1 2 P  C .  L o g i c  A 5 2 6 1 3 29
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P .C .  Assembly  A52614-001

30 P .C .  Log ic  A52613 D o c  C o .  2 3 - 1 1 0 4 - 2 2
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D o c .  N o .  2 3 - 1 1 0 4 - 2 2

P .C .  Assembly  A52614-001

P .C .  Log ic  A52613 3 1
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P .C .  Assembly  A52622-001

3 2 P .C .  Log ic  A52621 D o c .  N o .  2 3 - 1 1 0 5 - 1 2
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D o c .  N o .  2 3 - 1 1 0 5 - 1 2
P .C .  Assembly  A52622

P .C .  Log ic  A52621 3 3
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P .C .  Assembly  AS2622-001

P .C .  Log ic  A526213 4 D o c .  N o .  2 3 - 1 1 0 5 - 2 2
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P .C .  Assembly  A52631

P . C .  L o g i c  A 5 6 2 9 D o c .  N o .  2 3 - 1 1 9 6 - 1 13 6
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D o c .  N o .  2 3 - 1 1 0 6 - 1 1
P . C .  A s s e m b l y  A 5 2 6 3 0
P .C .  Log ic  A5629 3 7
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P.  C.  Assembly A52634-001

P. C. Logic A526333 8 D o c .  N o .  2 3 - 1 1 0 7 - 1 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 0 7 - 1 2
P .C .  Assembly  A52634-001
P .C .  Log ic  A52633

3 9
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P. C.  Assembly A52634-001

P. C. Logic A52633 D o c . N o .  2 3 - 1 1 0 7 - 2 24 0
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P.  C.  Assembly A52634-001

D o c .  N o .  2 3 - 1 1 0 7 - 2 2 P. C .  L o g i c  A 5 2 6 3 3 41
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4 2

P . C .  A s s e m b l y  A 5 2 6 3 8 - 0 0 1

P .C .  Log ic  A52637 D o c .  N o .  2 3 - 1 1 0 8 - 1 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 2 6 3 8 - 0 0 1

P . C .  L o g i c  A 5 2 6 3 7 43
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P .C .  Assembly  A52638-001

P .C .  Log ic  A526374 4 D o c .  N o .  2 3 - 1 1 0 8 - 2 2
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P.C. Assembly A52638-001
D o c .  N o .  2 3 - 1 1 0 8 - 2 2 P .C .  Log ic  A52637 4 5
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4 6

P . C .  A s s e m b l y  A 5 2 6 4 6 - 0 0 1

P . C .  L o g i c  A 5 2 6 4 5
D o c .  N o .  2 3 - 2 1 0 1 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 0 1 - 1 1
P . C .  A s s e m b l y  A 5 2 6 4 6 - 0 0 1

P . C .  L o g i c  A 5 2 6 4 5 47
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P .  C .  Assembly  A52657-001
P . C .  L o g i c  A 5 2 6 5 64 8 D o c .  N o .  2 3 - 2 1 0 2 - 1 1



0 6 - 0 0 0 1 3 1

D o c .  N o .  2 3 - 2 1 0 2 - 1 1

P.  C.  Assembly A52657-001

P. C.  Logic A52656 4 9
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P . C .  A s s e m b l y  A 5 2 6 3 8 - 0 0 1

P . C .  L o g i c  A 5 2 5 6 75 0
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P.  C.  Assembly A52668-0010

D o c .  N o .  2 3 - 2 1 0 3 - 1 1 P . C . Logic A52667 5 1



0 6 - 0 0 0 1 2 8

P .  C .  Assembly  A52672-001

5 2 P. C.  Logic A52671 D o c .  N o .  2 3 - 2 1 0 4 - 1 1



0 6 - 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 0 4 - 1 1

P . C .  A s s e m b l y  A 5 2 6 7 2 - 0 0 1

P . C .  L o g i c  A 5 2 6 7 1 5 3
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P .  C .  Assembly  A52676-001

5 4 P. C.  Logic A52675 D o c .  N o .  2 3 - 2 1 0 5 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 0 5 - 1 1

P . C .  A s s e m b l y  A 5 2 6 7 6 - 0 0 1

P . C . Logic A52675 5 5
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P.C. Assembly A52710-001

56 P.C, Logic A52709 D o c .  N o .  2 2 - 1 1 0 9 - 1 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 0 9 - 1 2

P .C .  Assembly  A52710-001

P . C .  L o g i c  A 5 2 7 0 9 5 7
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P .C .  Assembly  A52710-001

P . P .  L o g i c  A 5 2 7 0 95 8



0 6 - 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 0 9 - 2 2
P .  C .  Assembly  A52710-001
P . C .  L o g i c  A 5 2 7 0 9 5 9



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 2 7 3 4 - 0 0 1

60 P.C .  Log ic  A52733 D o c .  N o .  2 3 - 1 1 1 0 - 1 2



0 6 - 0 0 0 1 2 8

P.C. Assembly A52734-001

P.C. Logic A52733D o c .  N o .  2 3 - 1 1 1 0 - 1 2 6 1
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P . C .  A s s e m b l y  5 2 7 3 4 - 0 0 1

62 P .C .  Log ic  A52733 D o c .  N o .  2 3 - 1 1 1 0 - 2 2



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A52734-001

D o c .  N o .  2 3 - 1 1 1 0 - 2 2 P .C .  Log ic  A52733 6 3



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A52762-001

64 P.C. Logical A52761 D o c .  N o .  2 3 - 2 1 0 6 - 1 2



0 6 - 0 0 0 1 2 8

65D o c .  N o .  2 3 - 2 1 0 6 - 1 2

P .C .  Assembly  A52762-001

P .C .  Log ic  A52761
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P .C .  Assembly  A52762-001

6 6 P .C .  Log ic  A52761 D o c .  N o .  2 3 - 2 1 0 6 - 2 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 0 6 - 2 2

P .C .  Assembly  A52762-001

P .C .  Log ic  A52761 67
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P .C .  Assembly  A52766-001

6 8 P .C .  Log ic  A52765 D o c .  N o .  2 3 - 1 1 1 1 - 1 2
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P .C .  Assembly  A52766-001

P .C .  Log ic  A52765D o c ,  N o .  2 3 - 1 1 1 1 - 1 2 69
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7 0
P . C .  A s s e m b l y  A 5 2 7 6 6 - 0 0 1

P .C .  Log ic  A52765 D o c . N o .  2 3 - 1 1 1 1 - 2 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 2 7 6 6 - 0 0 1

D o c .  N o .  2 3 - 1 1 1 1 - 2 2 P .C .  Log ic  A52765 71
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7 2
P .C .  Assembly  A52774-001

P .C .  Log ic  A52773 D o c .  N o .  2 3 - 1 1 1 2 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 1 2 - 1 1

P .C .  Assembly  A52774-001

P .C .  Log ic  A52773 7 3



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A53418-001

7 4 P . C .  L o g i c  A 5 3 4 1 7 D o c .  N o .  2 3 - 1 1 1 3 - 1 1



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A53418-001

D o c .  N o .  2 3 - 1 1 1 3 - 1 1 P .C .  Log ic  A53417 7 5



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A53434-001

P .C .  Log ic  A534337 6 D o c .  N o .  2 3 - 1 1 1 4 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 1 4 - 1 1

P .C .  Assembly  A53434-001

P .C .  Log ic  A53433
7 7



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 3 5 0 6 - 0 0 1

P . C .  L o g i c  A 5 3 5 0 57 8 D o c .  N o .  2 1 8 9 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 1 8 9 - 1 1
P . C .  A s s e m b l y  A 5 3 5 0 6 - 0 0 1

P . C .  L o g i c  A 5 3 5 0 5 7 9



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 3 5 1 0 - 0 0 1

P . C .  L o g i c  A 5 3 5 0 9 D o c .  N o .  2 1 9 0 - 1 18 0



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 3 5 1 0 - 0 0 1
P . C .  L o g i c  A 5 3 5 0 9D o c .  N o .  2 1 9 0 - 1 1 8 1



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A53584-001

8 2 P .C .  Log ic  A53583 D o c .  N o .  2 3 - 2 1 0 7 - 1 1



0 6 - 0 0 0 1 2 8

D o c ,  N o .  2 3 - 2 1 0 7 - 1 1

P .C .  Assembly  A53581-001

P .C .  Log ic  A53583 83



P .C .  Assembly  A53721-001
P . C  L o g i c  A 5 3 7 2 08 4 D o c .  N o .  2 3 - 2 1 0 8 - 1 1



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A53721-001

D o c .  N o .  2 3 - 2 1 0 8 - 1 1 P .C .  Log ic  A53720 8 5



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 5 3 7 2 5 - 0 0 1

8 6 P . C .  L o g i c  A 5 3 7 2 4 D o c .  N o .  2 3 - 2 1 0 9 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 0 9 - 1 1
P .C .  Assembly  A53725-001

P .C .  Log ic  A53724 8 7



0 6 - 0 0 0 1 2 8

8 8



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 0 1 - 0 0 1

D o c .  N o .  2 1 1 0 - 1 1 P . C .  L o g i c  A 6 5 0 0 0 8 9



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65005-001

9 0 P . C  L o g i c  A 6 5 0 0 4 D o c .  N o .  2 3 - 1 1 1 9 - 1 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 0 5 - 0 0 1

D o c .  N o .  2 3 - 1 1 1 9 - 1 2 P . C .  L o g i c  A 6 5 0 0 4 9 1



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65005-001

P .C .  Log ic  A650049 2 D o c .  N o .  2 3 - 1 1 9 - 2 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 0 5 - 0 0 1

D o c .  N o ,  2 3 - 1 1 1 9 - 2 2 P . C .  L o g i c  A 6 5 0 0 4 93



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65009-001

94 P .C .  Log ic  A65008 D o c .  N o .  2 3 - 1 1 2 0 - 1 2



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65009-001

D o c .  N o .  2 3 - 1 1 2 0 - 1 2 P .C .  Log ic  A65008 9 5



0 6 - 0 0 0 1 2 8

96

P .C .  Assembly  A65009-001

P .C .  Log ic  A65008 D o c .  N o .  2 3 - 1 1 2 0 - 2 2



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65009-001

P .C .  Log ic  A65008D o c .  N o .  2 3 - 1 1 2 0 - 2 2 9 7



0 6 - 0 0 0 1 2 8

9 8



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 1 5 - 1 1
P .C .  Assembly  A65013-001

P .C .  Log ic  A65012 9 9



0 6 - 0 0 0 1 2 8

100



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 1 6 - 1 2

P.  C.  Assembly A65025-001

P . C .  L o g i c  A 6 5 0 2 4 101



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 2 5 - 0 0 1

1 0 2 P . C .  L o g i c  A 6 5 0 2 4 Doc. No. 23-116-22



0 6 - 0 0 0 1 2 8

P . C . Assembly A65025-001

P.C .  Log ic  A65024 103D o c .  N o .  2 3 - 1 1 1 6 - 2 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 2 9 - 0 0 1

1 0 4 P . C .  L o g i c  A 6 5 0 2 8 D o c .  N o .  2 3 - 1 1 1 7 - 1 1



0 6 - 0 0 0 1 2 8

P .  C .  Assembly  A65029-001

D o c .  N o . 2 3 - 1 1 1 7 - 1 1 P . C .  L o g i c  A 6 5 0 2 8 105



0 6 - 0 0 0 1 2 8

1 0 6 P . C .  L o g i c  A 6 5 0 3 2



0 6 - 0 0 0 1 2 8

P. C.  Assembly A65033

D o c .  N o ,  2 3 - 1 1 1 8 - 1 2 P . C .  L o g i c  A 6 5 0 3 2 1 0 7



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65033

108 P . C . Log ic  A65032 D o c .  N o .  2 3 - 1 1 1 8 - 2 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 1 1 1 8 - 2 2

P . C .  A s s e m b l y  A 6 5 0 3 3
P . C .  L o g i c  A 6 5 0 3 2 109



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 3 7

1 1 0 P . C .  L o g i c  A 6 5 0 3 6 D o c .  N o .  2 3 - 2 1 1 1 - 1 1



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 3 7
D o c .  N o .  2 3 - 2 1 1 1 - 1 1 P . C .  L o g i c A65036 111



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 4 1

P . C .  L o g i c  A 6 5 0 4 0 D o c .  N o .  2 3 - 2 1 1 2 - 1 2112



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 1 2 - 1 2

P . C .  A s s e m b l y  A 6 5 0 4 1

P . C .  L o g i c  A 6 5 0 4 0 1 1 3



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 4 1

1 1 4 P . C .  L o g i c  A 6 5 0 4 0 D o c .  N o ,  2 3 - 1 1 1 2 - 2 2



0 6 - 0 0 0 1 2 8

P. C.  Assembly A65041

D o c .  N o .  2 3 - 2 1 1 2 - 2 2 P . C .  L o g i c  A 6 5 0 4 0 115



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 4 5 - 0 0 1

116 P . C .  L o g i c  A 6 5 0 4 4 D o c .  N o .  2 3 - 2 1 1 3 - 1 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 1 3 - 1 2

P . C .  A s s e m b l y  A 6 5 0 4 5 - 0 0 1

P . C .  L o g i c  A 6 5 0 4 4
1 1 7



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65045-001

1 1 8 P . C .  L o g i c  A 6 5 0 4 4 D o c .  N o .  2 3 - 2 1 1 3 - 2 2



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 4 5 - 0 0 1

D o c .  N o .  2 3 - 2 1 1 3 - 2 2 P . C .  L o g i c  A 6 5 0 4 4 119



0 6 - 0 0 1 2 8

1 2 0



0 6 - 0 0 0 1 2 8

P.  C.  Assembly A65049-001

D o c .  N o . 2 3 - 2 1 1 4 - 1 1 P . C .  L o g i c  A 6 5 0 4 8 121



0 6 - 0 0 1 2 8

P. C.  Assembly A65053

122 F. C. Logic A65152 D o c .  N o .  2 3 - 2 1 1 5 - 1 2



006-000128

P .C .  Assembly  A65053

D o c .  N o .  2 3 - 2 1 1 5 - 1 2 P .C .  Log ic  A65052 123



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 1 5 - 2 2

P .C .  Assembly  A65053
1 2 4 P.C. Logic A65052



0 6 - 0 0 0 1 2 8

P.  C.  Logic A65052 125

P .C .  Assembly  A65053

D o c .  N o ,  2 3 - 2 1 1 5 - 2 2



0 6 - 0 0 1 2 8

D o c . N o .  2 3 - 2 1 1 6 - 1 1
P . C .  A s s e m b l y  A 6 5 0 5 7 - 0 0 1

P . C .  L o g i c  A 6 5 0 5 6126



0 6 - 0 0 0 1 2 8

P .C .  Assembly  A65057-001

D o c .  N o .  2 3 - 2 1 1 6 - 1 1 P . C .  L o g i c  A 6 5 0 5 6 127



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 6 1 - 0 0 1

128 P.C. Logic A65060 D o c .  N o .  2 - 2 1 1 7 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 1 7 - 1 1

P .C .  Assembly  A65061-001

P .C .  Log ic  A65060 1 2 9



0 6 - 0 0 0 1 2 8

1 3 0
P . C .  A s s e m b l y  A 6 5 0 8 1 - 0 0 1

P . C .  L o g i c  A 6 5 0 8 0 D o c .  N o .  2 3 - 2 1 1 8 - 1 1



0 6 - 0 0 0 1 2 8

D o c ,  N o .  2 3 - 2 1 1 8 - 1 1

P . C . Assembly  A65084-001

P .C .  Log ic  A65080 131



0 6 - 0 0 0 1 2 8

1 3 2



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 1 9 - 1 2
P . C .  A s s e m b l y  A 6 5 0 8 5 - 0 0 1

P . C .  L o g i c A65084 1 3 3



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 8 5

134 P . C .  L o g i c  A 6 5 0 8 4 D o c .  N o .  2 2 - 2 1 1 9 - 2 2



0 6 - 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 8 5 - 0 0 1
D o c .  N o .  2 3 - 2 1 1 9 - 2 2 P . C .  L o g i c  A 6 5 0 8 4 1 3 5



0 6 - 0 0 0 1 2 8

P . C .  A s s e m b l y  A 6 5 0 8 9 - 0 0 1

1 3 6 P . C .  L o g i c  A 6 5 0 8 8 D o c .  N o .  2 3 - 2 1 2 0 - 1 1



0 6 - 0 0 0 1 2 8

D o c .  N o .  2 3 - 2 1 2 0 - 1 1

P.C .  A s s e m b l y  A 6 5 0 8 9 - 0 0 1

P . C .  L o g i c  A 6 5 0 8 8 1 3 7
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