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FOREWORD 

This  document i s  t h e  f i n a l  r e p o r t  submitted i n  accordance with t h e  

requirements  of Cont rac t  NAS-9-5994. 

The program conducted under t h i s  c o n t r a c t  began as a f e a s i b i l i t y  

exercise t o  demonstrate  t h a t  t h e  Apollo Guidance Computer (AGC) could 

be augmented wi th  a d d i t i o n a l  f i xed  memory, supplemented by a t a p e  

r eco rde r .  

Subsequent r e d i r e c t i o n  t o  conf igure  t h e  system f o r  p o s s i b l e  use  on 

an e a r l y  f l i g h t  r e s u l t e d  i n  t h e  Auxi l ia ry  Tape Memory (ATM) be ing  fab- 

r i c a t e d  t o  s t anda rds  much h igher  t han  a f e a s i b i l i t y  demonstrat ion would 

require. 

A s  work progressed,  a d d i t i o n a l  requirements were imposed on t h e  

system, p r i n c i p a l l y  t h e  augmentation of AGC erasable memory. 

This r e p o r t  con ta ins  a d e s c r i p t i o n  of t h e  hardware designed and 

developed under t h i s  c o n t r a c t ,  t oge the r  wi th  a d e s c r i p t i o n  of t h e  sys- 

t e m  des ign  leading  up t o  t h e  hardware. 

Material has  been included which describes t h e  ope ra t ion  of t h e  

system from a sof tware  p o i n t  of view: a "programmer's guide" t o  t h e  AM. 

Demonstration of t h e  system was an important c o n t r a c t  milestone:  

t h e  t e s t  o b j e c t i v e s ,  con f igu ra t ion ,  and method of accomplishing t h e  

o b j e c t i v e s  have been incorpora ted  i n  t h e  r e p o r t .  

Seve ra l  appendices con ta in  s i g n i f i c a n t  supplementary information,  

i nc lud ing  ( i n  a s e p a r a t e  volume) complete l i s t i n g s  of t h e  demonstrat ion 

t e s t  programs. 

v i i i  
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I 

APPENDIX D 

PROGRAM LI STI NGS 

ACM DEMONSTRATION CHANGES 

NOTE: I n  order to execute function iof the Utility 

Verb (the word-for-word check using Verb 00) 

the following changes must be made to the 

program: 

BANK 

16 

16 

16 

16 

ADDRESS CHANGE TO 

2446 12453 

2453 30007 

2454 5 3 1 7 3  

2455 07446 

D - 1  
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I. S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

ACM 

AM 

ATM 

C 

C P  

GSE 

I P  

MU 

PS 

T 

TDR 

TDT 

APPENDIX E 

ACM SI GNAL DI CTI ONARY 

Abbreviations used i n  d i c t i o n a r y :  

A u x i l i a r y  C o r e  Memory 

Aux i l i a ry  Memory System 

A u x i l i a r y  Tape Xemory  

ACM Cont ro l  

Cont ro l  Panel 

Ground Support Equipment 

I n t e r f a c e  Plug 

Memory 3 n i t  

ACM P o w e r  SUPP’LY 

ACM T i m e r  

Tape D a t a  Receiver 

Tape Data T r a n s m i t t e r  
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S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

+4 sw 
-5 V o l t s  

-5 +12VRETA 

ACMON 

ADVSC 

ADVWC 

S igna l  (power) suppl ied  by t h e  AGC v i a  t h e  I P  

Power suppl ied  by t h e  PS. 

-5 V o l t s  and 1 2  V o l t s  Re tu rn  from SA Modules. 

ACM O n .  S igna l  i s  genera ted  by PS i f  vo l tages  a r e  a t  

proper levels.  

Advance S h u t t l e  Count. S igna l  i s  genera ted  when 

switching from GOFWD t o  GOREV and increments  t h e  

S h u t t l e  C o u n t e r .  The S h u t t l e  c o u n t e r  c o n t e n t  i s  t e s t e d  

by s i g n a l  TSC be fo re  t h e  incrementat ion.  

Advance Write Count .  S igna l  is gelierated d - x i n g  

w r i t i n g  a $data 3r program bank. 

AGREE5 through AGREE1, and AGREEP 

The t h r e e  s i g n a l s  of a set Agree. The AGREE s i g n a l s  

a r e  genera ted  by the TW Agreement Detector of t h e  TDR.  

S e t  5:  I B  15,  I B  10, I B  05 
S e t  4:  I B  14 ,  I B  0 9 ,  I B  04 
S e t  3: I B  13,  IB 08, I B  03 
S e t  2 :  I B  12, I B  07, I B  02 
S e t  1: I B  11, I B  06, I B  01  
Set P: IB P3, IB P2, IB P1 

AMADDR and AMADDR/ 

AM Address. S igna l  i s  genera ted  froin Y i m e  T g 2  t o  t i m e  

T 1 2  of a memory c y c l e  dur ing  which c o r e  memory i s  ad- 

d re s sed  as FE- or  EE-Memory. 

AMLDCH 

AMPAR 

AM Load Channel. S igna l  i s  t r ansmi t t ed  t o  the IP where 

i t  becomes s i g n a l  MLDCEI. S igna l  i s  genera ted  a t  t h e  

occurrence of  s i g n a l  LDCHREQ,’. 

AM P a r i t y .  S igna l  i s  t rdnsmi t t ed  t o  t h e  I P  where it 

becomes s igna l  MONPAR. S igna l  i s  genera ted  a t  t i m e  

E-2 



I 
I. R A Y  T H E O N  C O M P A N Y  

S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

T95 dur ing  t h e  execution of  a f e t c h i n g  s u b i n s t r u c t i o n ,  
or  s u b i n s t r u c t i o n  CCSO, i f  b i t  p o s i t i o n  00 of r e g i s t e r  

GAM conta ins  a ONE and i f  FE- o r  EE-Memory is addressed;  

o r  a t  t i m e  T95 dur ing  t h e  execut ion of any o t h e r  sub- 

i n s t r u c t i o n  i f  FE- o r  EE-Memory is  addressed ,  no m a t t e r  

what r e g i s t e r  GAM con ta ins  i n  b i t  p o s i t i o n  00. During 

t h e  execution of a f e t c h i n g  sub ins t ruc t ion  (STD2, TCO, 

TCFO, BZFO, BZMFO, MP3), or  s u b i n s t r u c t i o n  CCSO, a cor -  

rect p a r i t y  b i t  i s  en te red  i n t o  r e g i s t e r  G (of  t h e  AGC) 

f o r  t h e  word which i s  e n t e r e d  i n t o  r e g i s t e r  G a t  t i m e  

Tg4. During t h e  execut ion of o t h e r  s u b i n s t r u c t i o n s ,  

t h e  word i s  not  e n t e r e d  i n t o  r e g i s t e r  G b u t  a CP  reg is - -  

ter ,  and a ONE i s  en te red  i n t o  r e g i s t e r  G t o  prevent  a 

p a r i t y  alarm. 

AMRDCHl/, AMRDCH2/, and AMRDCH 

AM Read Channel. S igna l  AMRDCH i s  genera ted  i n  t h e  C 

and t r a n s m i t t e d  t o  t h e  TP where i t  becomes s i g n a l  MRDCH. 

Sigllal  AMRDCH i s  genera ted  a t  t h e  presence  of s i g n a l  

AMRDCH1/, AMRDCH2/, o r  AMSTRT/ t o  r eques t  t h e  XGC t o  

gene ra t e  i n s t r u c t i o n s  INORTRD 0 3 .  s i g n a l  A M R D C H ~ /  1s 

genera ted  be fo re  t u r n i n g  on s i g n a l  LDON ( i . e . ,  be fo re  

t u r n i n g  on t h e  i n t e r f a c e  l i n e  d r i v e r  power).  S i g n a l  

AMRDCH2/ i s  genera ted  be fo re  t u r n i n g  o f f  s igna l  LDON 

(and t h e  l i n e  d r i v e r  power) due t o  a co~~unand (d isappear -  

anca of s i g n a l  OUTCOM) o r  due t o  an ACM v o l t a g e  f a i l  

(d i sappearance  of s i y n a l  ACMON) .  

genera ted  a f t e r  t h e  ozcurrenca of a XL-WL f a i l u r e ,  o r  

a f t e r  che occdrrence of a word p a r i t y  f a i l u r e  whi le  

reading  FE- o r  EE-Memory t o  t h e  AGC. 

S igna l  AMSTKT/ i s  

S igna l  AMRDCHl/ i s  turned  0-1 (becomes zero  v o l t s )  a t  t h e  

0ccclrrei.lce of s i g n a l s  ACMON and A M T l O  i f  s igns1  LD3N/  i s  

present ( i s  a t  zero - J o l t s ) ,  and is tu rned  o f f  when 

E- 3 
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Signa l  LDON i s  tu rned  on. S igna l  AMRDCHZ/ i s  tu rned  on 

a5 t h e  occurrence of s i g n a l s  OUTCOMGN and AMTlO i f  

s i g n a l  LDON i s  present, o r  a t  t h e  occurrence of s i g n a l s  

ACMON/ and lAMTIO i f  s i g n a l  LDON i s  p r e s e n t ,  and i s  tu rned  

o f f  when s i g n a l  LDON i s  tu rned  o f f .  For genera t io i l  o f  

s i g n a l  AMSTRT/ refer t o  t h e  d e s c r i p t i o n  of t h a t  s i g n a l .  

AMREQIN S igna l  i s  generated wlienever s i g n a l  MREQIN/ 1 s  r ece ived  

from t h e  I P .  

A m 1 6  through AMRLOl 

S i g n a l s  a r e  t r a n s m i t t e d  t o  t h e  IP  where they  becone 

s i g n a l s  -MDT16 through MDTOl. S i g n a l s  are generated by 

t h e  read  l i n e  d r i v e r s  t o  =liter information i n t o  an AGC 

r e g i s t e r .  

AMSQEXT, AMSQ16,  AMSQ14, AMSQ13, and A M S Q 1 2 i l  

S i j n a l s  -MSQEXT, AMSQ16 , AMSQ14 and AMSQ13 are gene ra t ed  

when s i g n a l s  MSQEXT/, MSQ16,  MSQ14,  and MSQ13 are re- 

ce ived  f r o n  t h e  I P .  S igna l  A M S Q l 2 1 1  i s  generated when 

s i g n a l  MSQ12 o r  s i g n a l  MSQll i s  rece ivad .  

AMSTRT/ and AMSTRT 

AM S t a r t .  Signal AMSTRT is  generated i n  t h e  C and t r a n s -  

mi t t ed  t o  t h e  I P  where it  bacomes s i g n a l  MSTRT. S igna l  

WSTRT i s  generated a t  t h e  pyesence oE s i g n a l  AMSTRT/ 

which also causes  t h e  genecat ion of s i g n a l  AMRDCH. Sig- 

n a l  AMSTRT r e q u e s t s  t h e  AGC t o  go i n t o  3 GOJAM sequence: 

u n t i l  t h e  AGC i s  a b l e  t o  s t a - t  a GOJAM sequence, i n -  

s t r u c t i o n s  INOTRD 00 a r e  executed i n  response t o  s i g n a l  

AMRDCH. Signa l  ANSTRT/ i s  turned  on a t  t h e  occorrence 

of s i g n a l  A m 1 0  i f  s ig l ia l  C O I N 1 5 / ,  C O I N 1 4 / ,  07 C O I N 1 3  i s  

p r e s e n t  (i. e . ,  a f t e r  t h e  occurrence of a RL-WL f a i l u r e ,  

or a f t e r  t h e  occurrence of a word p a r i t y  f a i l u r e  d h i l e  
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r ead ing  FE- o r  EE-Memory t o  t h e  A X ) ;  t h e  s i g n a l  i s  

turned  o f f  a t  t h e  Occurrence of s i g n a l  CACM/, o r  t h e  

d i s a p p e a r a x e  of s i g n a l  LDON. 

AMTOl throagh AMT12, and AMTO1/  through AMT12/ 

S i g n a l s  are generated i f  s i g n a l s  M T O 1 /  through MT12,/ 

a re  r ece ived  from t h e  I P .  

AMIJ S igna l  i s  de r ived  from s i g n a l  AMADDR/ and t r a n s m i t t e d  

to t h e  I P  where i t  becomes s l g n a l  mi. Signa l  i s  gene- 

r a t e d  t o  i n h i b i t  t h e  E-Memory c y c l e  ( i n  t h e  AGC) when 

an EE-Menory l o c a t i o n  ( i n  t h e  X M )  i s  a . ld ressed .  

AMWL16 throJgh AIVIWI;O.'_ 

AM Write Lines .  S i g n a l s  are gel ierated i f  s i g n a l s  MWL16/ 

through .?4WLO1/ are r ece ived  f r o n  t h e  I P .  

AMST3 through AMSTl 

S i g n a l s  a r e  generated wken s i g n a l s  MST3 through MSTl are 

r ece ived  € r o s  the  I P .  

ATMNBL 

ATMON/ 

ATMON2 

ATM Enable. S igna l  i s  t r ansmi t t ed  T O  ?he ATM t o  swi tch  

it f r o n  "standby" t o  "on",  and t o  hold i t  i n  "on". Sig- 

n a l  i s  generated i n  t h e  C i f  s i g n a l  C03T13 i s  2-- ~ . e ~ e n t .  

ATM On. Si - j aa l  is r ecs ived  f r o m  t h e  ATM and i n d i z a t e s  

t h a t  t h e  ATM i s  ready t o  accept  a command from the  ACM. 

S igna l  i s  generdted i n  the X M  a'_ t h e  occurrencs a f  si3- 

n a l  ATMC)N/. 

ATMSNC and ATMSNC/ 

The 2 5 6 0 3  Hz square wave3 aye t r a n s m i t t e d  t o  t h e  AT% t o  

t u r n  on its p w e r  supply a-id t o  s-pchronize the  power 

supp ly .  T h e  s i g n a l s  are deri.refi Er0.n :;ig!ials 256015 and 

2J500/ when s i g n a l s  COOT15 and ACMON a r e  $rese:.it, and 

i f  s i g n a l  MOSCAL i s  absent. 
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ATMVFL ATM Voltage F a i l .  S igna l  i s  rece ived  from t h e  ATM i f  

t h e  ATM power supply does n o t  generate t h e  proper v o l t -  

ages. 

ATMWRD/ ATM Word. S igna l  i s  genera ted  i n  t h e  TDR whenever a t  

least  t w o  o u t  of t h e  fol lowing t h r e e  s i g n a l s  a r e  pre-  

Sent: RTRKOR3, RTRKORZ, and RTRKOR1; i . e . ,  whenever a t  

l e a s t  one RTRK s i g n a l  each i s  rece ived  s imultaneously 

w i t h i n  a t  least  two of  t h e  t h r e e  Groups of RTRK s i g n a l s .  

Group 3 :  RTRK 18 through RTRK 1 3  
Group 2: RTRK 12 through RTRK 07 
Group 1: RTRK 06 through RTRK 01 

ATMl5 through ATMOO and ATM15/ through ATMOO/ 

S igna l s  generated by t h e  b i t  p o s i t i o n  15 throug3 00 of 

r e g i s t e r  ATM. 

BOBNK/ 

BOEOT 

BOT 

Beginning Of Bank. S igna l  i s  generated whenever r e g i s t e r  

TADDR c o n t a i n s  9000. Signal  i s  m e d  i n  t h e  C t o  check 

end of bank, i .e.,  t o  genera te  s i g n a l  E ~ B N K F L / .  

Beginning O r  End of Tape. S igna l  i s  geaera ted  i n  t h e  

ACM whenever s i g n a l  BOT o r  EOT i s  rece ived  from t h e  ATM. 

Beginning 3f Tape. S igna l  i s  received f r o n  t h e  ATM when 

w i n d o w  BOT i s  detected. 

BSX and BSY 

Botton S e l e c t  X and Bottoin S e l e c t  Y.  S igna l s  a r e  gene- 

r a t e d  i n  t h e  T ,  s i m i l a r  t o  s i g n a l s  TSX and ‘I’SY, and used 

i n  t h e  Address Decoder MU t o  ganerate  s i g n a l s  XB7 

through ::BO, and Y B 7  through YBO. 

CACM and C K M /  

Clea r  ACM. S igna l s  dre ge!ierated whenever s i g n a l  

MGOJAM/ i s  rece ived  €ron t h e  I P ,  o r  s i g n a l s  ACMON and 

ATMlO occur i f  s i g n a l  LDON/ i s  a t  4 . 4  Volts  ( l i n e  d r i v e s  

o f f )  and OUTCOM is presen t .  
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S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

CATM/ 

CATMXZ/ 

CCH07/ 

CCH25/ 

C l e a r  r e g i s t e r  ATM. S igna l  i s  genera ted  a t  t h e  occur- 

rence  of s i g n a l  CREG i f  s i g n a l  WATMGAM/, WATMS/, 

CATMXZ/, o r  CACM/ i s  p resen t .  

C l e a r  r e g i s t e r  ATM when e n t e r i n g  t h e  f i r s t  f i v e  k i t s  of 

an AGC word i n t o  t h e  r e g i s t e r .  When t h e  tape i s  moving 

forward, group X i s  en te red  f i r s t :  when t h e  t a p e  i s  

moving i n  r eve r se ,  group z is  en te red  f i r s t .  T h e  s i g n a l  

i s  genera ted  a t  I n s t a n t  105 ,  s imul taneous ly  wi th  s i g n a l  

WATMX/ or WATMZ/. S igna l  CATMXZ/ causes  t h e  gene ra t ion  

of s i g n a l  CATM/. 

C l e a r  Channel 07. S igna l  i s  genera ted  a t  t h e  occurrence 

of s i g n a l  CREG i f  s i g n a l  WCH07/ o r  CACM/ i s  p r e s e n t .  

S igna l  clears r e g i s t e r  FEXTAM. 

C l e a r  Channel 25. S igna l  c l e a r s  b i t  p o s i t i o n s  11, 10, 

09, 07, and 06 of r e g i s t e r  CONOUT only .  T h e s e  b i t  

p o s i t i o n s  are Cleared when w r i t i n g  i n t o  r e g i s t e r  CONOUT 

when an ATM ope ra t ion  has  been completed s u c c e s s f u l l y ,  

o r  when a f a i l u r e  occurred which i s  t o  abort  t h e  t a p e  

ope ra t ion .  S igna l  XH25/ i s  genera ted  a t  t h e  occurrence 

o f  s i g n a l  CREG i f  s i g n a l  WCH25/ i s  p r e s e n t .  S igna l  

CCH25/ i s  als:, generated a t  t h e  presence  of s i g n a l  

EOTOP/, which  i n d i c a t e s  t h e  success fu l  completion of an 

ATM ope ra t ion ,  o r  s i g n a l  STOPTAPE/, which i n d i c a t e s  

t h a t  window BOT o r  EOT has  been dekected.  I f  s i g n a l  

PINHRPT i s  not  p re sen t ,  t h e  f o l l o u i n g  f a i l u r e  i n d i c a t i o n s  

a l s o  cause t h e  genera t ion  of s i g n a l  CCH25/: t h e  pre- 

sence of s i g n a l  C O I N 1 2 / ,  C O I N l l / ,  COIN10/, COIN09/, 

COIN08,/, o r  COIN07/; t h e  disappearanze a f  s i g n a l  ACMON 

o r  MOSCAL: and t h e  occurrence of s i g n a l s  GC02 and G C O l  

i f  s i g n a l s  NBLGC and TRNSBNK are p resen t  which i n d i z a t e s  

t h a t  ATM words a r e  missing.  
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CCH2 7 CCH2 7/, CCH2 7B/, and CCH2 7C/ 

C l e a r  C h a n n e l  27 .  S i g n a l  C C H 2 7  i s  t u r n e d  on a t  t h e  

occurrence of s i g n a l  RCH27/,  and turne.3 o€f a t  t h e  

occurrence of s i g n a l  AMT12/. Whenever s i g n a l  C C H 2 7  i s  

present a t  t h e  occurrence of s i g n a l  AMT08, s i g n a l s  

CCH27/ ,  CCH27B/,  and CCH27C/ are generated.  S i g n a l  

CCH27/  c lears  b i t  p o s i t i o n s  14  t h r o u 3 3  11 of register 

CONIN a f t e r  readout :  s i g n a l  ZCH2'7B/ c lears  b i t  p o s i t i o n s  

1 5 ,  1 0  throJgh 08, 06, and 05;  s i g n a l  CCH27C/ c lears  b i t  

p o s i t i o n s  07  and 04 of register CONIN and a f l i p - f l o p  

i n  the  C .  

CEBAM/ and CEBAM2/ 

C l e a r  regis ter  EBANKAM. S i g n a l s  are  gene ra t ed  a t  t h e  

Occurrence of s i g n a l  CREG if s i g n a l  MWEBG/, MWBBEG/, o r  

CACM/ i s  present .  

CFBAM/ 

CGAM/ 

C l e a r  register FBANKAM. S i g n a l  i s  generated a t  t h e  

occurrence of s i g n a l  CREG i f  s i g n a l  MWFBG/, MNBBEG/, or  

CACM/ i s  present.  

C l e a r  regis ter  GAM. S i g n a l  i s  generated . s t  t h e  ( x c u r -  

rence of s i g n a l  CREG i f  s i g n a l  WGAMSA/, WGAMWL/, WGAMATM, 

or  CACM/ i s  present .  

CHH2 and CHHO 

C h a n n e l  H i g h  2 mil C h a n n e l  H i g h  0 .  S i g n a l s  are generated 

by t h e  A d d r e s s  !3e.zotfiter CH w h e n e v e r  b i t  p o s i t i o n s  06 

t h rough  04 of reg is te r  SAM c o n t a i n  t h e  , q u a n t i t y  2 o r  0 .  

C m 7 ,  C m 6 ,  C H L 5 ,  CHL3,  C H L l  and CHLO 

C h a n n e l  L o w  7 ,  C h a n n e l  LON 6 ,  e tc .  S i g n a l s  are gene- 

r a t ed  by t h e  Address D e c o d e r  CH w h e n e v e r  b i t  pos i t i ons  

03 through 01 of reg is te r  SAM c o n t a i n  t h e  q u a n t i t y  7 ,  

6 ,  e t c .  
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c IDRD/ 

C l e a r  Input  B u f f e r  of TDR. S igna l  i s  generated by a 

f l i p  f lop  which i s  set and reset by consecut ive PHl’s, 

w h i l e  rece iv ing  a3  ATM w o r d .  

C l e a r  regis ter  IDREAD. S i g n a l  i s  generated a.k t h e  

occurrence of s i g n a l  CREG i f  s i g n a l  WIDRI)/ o r  s i g n a l  

CACM/ i s  present. 

C I D S T ,  C I D S T / ,  C I D S T 2 / ,  and C I D S T 3 /  

C l e a r  register IDSTRT.  Signal  C I D S T  i s  generated a t  t h e  

presence of s i g n a l  WCH21/ or  s i g n a l  CACM/. S i g n a l  C I D S T  

causes the  generat ion of s i g n a l s  CIDST/, C I D S T 2 / ,  C I D S T 3 / ,  

and C I D S T O P  a t  the occurrence of s i g n a l  CREG. S igna l s  

C I D S T / ,  C I D S T 2 / ,  and C I D S T 3 /  c lear  t h e  three sec t ions  of 

register I D S T R T ,  and s i g n a l  CIDSTOP/  c lears  c e g i s t e r  

I D S T O P .  

C O I N 1 5  through C O I N 0 4  and C O I N 1 5 /  through C O I N 0 4 /  

S igna l s  generated by b i t  p o s i t i m s  15 through 04 of 

register CONIN.  

C O I N 1 5  i n d i c a t e s  a RLWL f a i l u r e .  B i t  p2sit io.a i s  set 

a t  t h e  occurrence of s i g n a l  TRLWL i f  s i g n a l  

RLWLFL i s  present, o c  a t  t h e  occurrence oE s ig-  

n a l  WLSTUCK/. 

C O I N 1 4  i n d i c a t e s  a w o r d  p a r i t y  error w h i c h  occclrred 

w h i l e  r ead ing  “E-Memory t o  :he AGC. B i t  p O S i -  

t i o n  i s  s e k  a t  t h e  occurrence of s i g n a l  TWDPY i f  

s i g n a l s  WDPY aiid GOFEMU a re  present.  

C O I N 1 3  i n d i c a t e s  a w o r d  p a r i t y  error w h i c h  occurred 

w h i l e  r e a d i n g  %-Memory t o  t h e  AGC. B i t  posi-  

t i o n  i s  set a t  t h e  occurrence of s i g n a l  TWDPY 

i f  s i g n a l s  YmPY and GOEEMU a re  p r e s s n t .  

C O I N 1 2  i n d i c a t e s  a w o r d  p a r i t y  e r r o r  which occurred 

w h i l e  reading ACM m e m o r y  t o  ATM, or  load ing  ACM 
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C O I N 1 1  

C O I N 1  0 

C O I N 0 9  

C O I N 0 8  

C O I N 0  7 

C O i N O 6  

C O I N 0 5  

C O I N 0 4  

memory from ATM. B i t  p o s i t i o n  is set a t  t h e  

Occurrence of s i g n a l  TWDPY i f  s i g n a l s  WDPY and 

GOTA a r e  p r e s e n t .  

i n d i c a t e s  t h a t  t h e  d e s i r e d  I D  word has  not  been 

found on t a p e .  B i t  p 3 s i t i o n  i s  set a t  t h e  

ozcurrence of s i g n a l  TSC i f  s i g n a l  T C 2 5 6 0  ( S C O 1 )  

i s  p resen t .  

i n d i c a t e s  a group p a r i t y  e r r o r  whizh occurred 

whi le  reading a si-nplex bank from t ape .  B i t  

p o s i t i o n  i s  set a t  t h e  occurreace of s i g n a l  I 0 2  

if Signals  SGPYFL, TRNSBNK, and C O O T 0 9  (Simplex) 

a r e  p re sen t .  

i n d i c a t e s  a group p a r i t y  e r r o r  which occurred 

whi le  reading a t r i p l e x  bank. B i t  p o s i t i o n  i s  

set a t  t h e  occurrence of s i g n a l  IO4 i f  s i g n a l s  

TGPYFL and TRNSBNK a r e  p r e s e n t .  

i n d i s a t e s  an ATM vo l t age  f a i l u r e  which occurred 

during a tape ope ra t ion .  B i t  p o s i t i o n  i s  s e t  a t  

t h e  occurrence of s i g n a l  P H 2  i f  s i g n a l s  ATMVFL 

and NBLATMVFLI a r e  p r e s e n t .  Sign31 NBLATMVFLI 

i s  turned on a t  t h e  occurrence of s i g n a l  P H 1  i f  

s i g n a l s  ATMOPJ2 and C O O T 1 1  (GOATM) a -e  pres:-.nt; 

s i g n a l  i s  turned oLCE a t  t h e  accurreiice of s i g n s l  

P H I  i f  s i g n a l  COOTllB/ is p r e s e n t .  

indica-;es an End 2 E  Bail’< f a i l u r e .  B i t  p o s i t i o n  

i s  s e t  by s i g n a l  EOBNKFL/. 

i n d i c a t e s  t h a t  a t r i p l e x  war1 has  been c o r r e c t e d  

by t h e  T D 2 .  B i t  p o s i t i o n  i s  s e t  by s i g n a l  CORR. 

i n d i c a t e s  group p3 - i t y  e r r o r  wTiich o2curre.I 

whi le  reading t r i p l e x  inforrnakion, i . e . ,  an I D  

word o r  bank. B i t  p o s i t i o n  i s  set by s i g u s l  

I O 4  i f  s i g n a l  TGPYFL i s  p r e s e n t .  

i n d i c a t e s  an ACM vol tage  f a i l u r e  ,dhicii occur red 
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s i n c e  t h e  l a s t  readout .  B i t  p o s i t i o n ,  which i s  

l o c a t e d  i n  t h e  C ,  i s  set  when s i g n a l  ACM d i s -  

appears ,  and is  reset a t  t h e  occurrence of  s i g n a l  

CCH27C/  if s i g n a l  LDON i s  p r e s e n t .  

When b i t  p o s i t i o n  15, 14 ,  o r  1 3  has  been set, s i g n a l  

AMSTRT i s  generated t o  r eques t  t h e  AGC t o  go i n t o  a 

GOJAM sequence. 

When b i t  p o s i t i o n  1 2 ,  11, 10 ,  09, 08, o r  07 i s  s e t ,  s i g -  

n a l  CCH25 i s  generated t o  abor t  t h e  t a p e  ope ra t ion  i n  

process .  

When b i t  p o s i t i o n  06 o r  05 i s  s e t ,  no a c t i o n  i s  caused. 

B i t  p o s i t i o n s  03,  02 ,  and 0 1  e x i s t  a s  read g a t e s  only 

( r e f e r  t o  s i g n a l  R C H 2 6 / ) .  

Reg i s t e r  CONIN can be addressed a s  channel 2 5  o r  2'7 

whi le  reading;  t h e  r e g i s t e r  i s  not  c l e a r e d  when afiidressed 

a s  channel 2 6 ,  and i s  c l ea red  a t  t i m e  Tp8 when addressed 

a s  channel 2 7  ( r e f e r  t o  RCH26/  and R T H 2 7 ) .  

S igna l s  

0 7 ,  and 

COOTl  5 

C O O T l  3 

COOT11  

generated by bit p o s i t i o n s  15 ,  1 3 ,  ll, lo, 09, 

06 of r e g i s t e r  CONOUT. 

causes the generation of signals ATMSNC. B i t  

pos i t io=l  1S i s  set by s i g n a l s  IL3NL15 a:?d WCH25 

and i s  r e s e t  by s i g n a l s  AMWL14 a-i?d WCH25. 

causes t he  genera t ion  of s i g n a l  AT-WBL. B i t  

p o s i t i o n  1 3  i s  set 7317 s i g n a l s  AMWL13 and iJCH25,  

and i s  cese t  by  s i g n a l s  AMXii12 and WCH25. 

(GOATM) co!nmandr; t h e  :3 t o  execute  an ATYI o p c r -  

at ior i .  T h e  opera t ion  is defined by s i g n a l s  

COOT10 through COOT07.  B i t  p o s i t i o n  11 is  set 

by s i g n a l s  AMWL11 and iJCH23,  arid i s  r e s e t  by 

s i g n a l  ZCH25/ .  
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COT 

COOTlO (WDATA - W r i t e  Data) i n d i c a t e s  to  t h e  C t h a t  

d a t a  i s  t o  be w r i t t e n  on t ape .  When s i g n a l  

COOTlO i s  not p r e s e n t ,  t h e  C assumes t h a t  in-  

formation has  t o  be t r a n s f e r r e d  from t ape  t o  FE- 

o r  EE-Memory. B i t  p o s i t i o n  10 i s  set by s i g n a l s  

AMWLlO and WCH25, and i s  resek by s i g n a l  CCH25/.  

COOT09 (SMPLX - Simplex) i n d i c a t e s  to t h e  C t h a t  t h e  

d a t a  to  be w r i t t e n  on t a p e  lust  be w r i t t e n  i n  

simplex mode. When s i g n a l  COOT09 i s  not  p r e s e n t ,  

t h e  C assumes t h a t  t h e  d a t a  has  t o  he  w r i t t e n  i n  

t r i p l e x  mode. B i t  p o s i t i o n  09 i s  set by s i g n a l s  

AMWL09 and 'NCH25, and is  resek by s i g n a l  CCH25/. 

COOT07 (POSTNT - P o s i t i o n  Tape) i n d i c a t e 3  t o  t h e  C t h a t  

t h e  t ape  should be moved t o  a p o s i t i o n  a s  spzz i -  

f i e d  by t h e  con ten t  of r e g i s t e r  IDSTRT (and t h a t  

no information should be t r a n s f e r r e d  froin ot t o  

t a p e ) .  B i t  pos i t i o i i  07 i s  set by s i g n a l s  9MWL07 

and TlJCH25, aiid i s  reset by s i g n a l  CCH25,'. 

COOT06 (SPRCOOT - Spare COOT) i s  provided a s  a spare  

input  t o  the  2 .  B i t  p 3 s i t i o n  06 i s  s e t  by s ig -  

n a l s  ,ANWLO5 and WCH25, and is  r e s e t  by s i g n a l  

CCH25/. 

B i t  posit ions 14, 12, 08, and 0 5  through 01 e x i s t  as 

read ga te s  only ( r e f e r  t o  s i g n a l  R C H 2 5 / ) .  R e g i s t e r  

CONOUT can be addressed a; channel 25 f o r  w r i t e - i n  snd 

read-out.  S igna l  AMWL08 and K H 2 5  causs the  gene ra t ion  

of s i g ? a l  CTRNSIP/ whizh t e rmina te s  s i g n a l  T R N S I P .  

A b i t  w i t h i n  a group has  been Corrected.  S igna l  i s  

genera ted  by t h e  TDR and s e t s  b i t  pos i t io ; l  0 5  0: r e g i s t e r  

C O N I N .  

Center  of Tape. S igna l  i s  rece ived  fro-n ATM when w i n -  

dow COT i s  de tec t ed .  
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COTOFF/ S igna l  is  rece ived  from switch COTOFF a t  t h e  CP and 

t r a n s m i t t e d  t o  t h e  ATM where it d i s a b l e s  t h e  PT/iT r e l a y .  

CREG 

C SAM 

CSSAM 

C l e a r  r e y i s t e r s  i n  ACM. S igna l  (110 nsec pulse) i s  

genera ted  i n  t h e  T a t  a rate of 1 . 0 2 5  Mpps. S igna l  i s  

i n  phaae wi th  s i g n a l  PH2. 

C l e a r  r e g i s t e r  SAM. S igna l  i s  genera ted  a t  t h e  occur- 

rence  of s i g n a l  CREG i f  MWSG/ o r  CACM/ i s  p r e s e n t .  

Clear  r e g i s t e r  SSAM. S igna l  i s  genera ted  in  the T a t  

t h e  occurrences of s i g n a l  CREG when s i g n a l  AMTlO i s  pre- 

s e n t .  

I 

CST15A/ through CSTOlA, CSTL5B/ through CSTOlB, 

and CST15C/ through CSTO1/ 

CTADDR 

CTDRT 

Comparator S t a r t  s i g n a l s .  S igna l s  are genera ted  by t h e  

45 comparing g a t e s  and f e d  i n t o  t h e  nex t  lower sta8ge, 

o r  t h e  OR g a t e s  gene ra t ing  s i j n a l s  RDLAST and RDSMST. 

Clear r e g i s t e r  TADDR. S igna l  (pu l se )  i s  genera ted  .in 

t h e  C whenever s i g n a l  TRNSIP i s  turned  on. 

Clear  oa tpu t  b u f f e r  ( f o r  t r i p l e x  informatioLi)  of  t h e  

TDR. S igna l  i s  3ene;:ated i n  t h e  C and occurs  a t  t h e  

beginning of any s i g n a l  1 0 2 .  

CTRNSIP/ Clear b i t  T rans fe r  I n  Progress .  S igna l  i s  genera-'_e3 a t  

t h e  occurrence of s i g n a l  WCH25 i f  s i g n a l  AWL08 is 

p re s e 11 t . 
CWDPY/ C l e a r  Word P a r i t y .  S i p a l  i s  generated i n  T a f t e r  s i g n a l  

AMTO9 and be fo re  s i g n a l  AMT10, and cle3:s  3it p o s i t i o n  

00 of r e g i s t e r  GAM. 

DCO1,  DC02, and DC04 I 

Output s i g n a l s  of Read Word CoJnter .  Wheli reading 

t r i p l e x  i i i  €0 ilma t ion  , 
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DC02/.DC01/ i n d i c a t e s  t h a t  f i r s t  ATM word of an AGC 

word is being  read .  

DC02/.!X01 i n d i c a t e s  t h a t  second ATM i s  being read. 

DC02.DCO1/ i n d i c a t e s  t h a t  t h i r d  ATM word i s  being 

read.  

DC02. K O 1  causes r e s e t t i n g  t h e  c o m t e  L'. 

When count ing t i m e ,  s i g n a l  DC04 r e p r e s e n t s  information 

TC 1280 which i n d i c a t e s  t h a t  a t i m e  of 1 .28 sec has 

been counted. When w r i t i n g  on tape ,  s i g n a l  D C O l  repre-  

sents information WC64. 

Data Tape. S igna l  i s  generated iby PT/DT r e l a y  i n  ATM 

and ind ica"_es  t h a t  t h e  read/wr i te  'I.ie.i-ls are over  t h e  

d a t a  t ape .  N o  u s e  i s  made 3: s i g n a l  DT i n  t h e  ACM. The 

presence of  t h e  s i g n a l  i s  d isp layed  a t  t h e  C P  v i a  l i n e  

d r i v e r  i n  t h e  ACM. 

EBAM15 through EBAM09 and EBAM15/ throug3 YBAM09/ 

S igna l s  generated by b i t  p o s i t i o n s  1 5  through 03 of 

r e g i s t e r  EBANKAM. 

EOBNKR End 3f Bank. S igna l  i s  generated by a f l i p - f l o p  i n  t h e  

C:  t h e  f l i p - f l o p  i s  set by s i g n a l  AMTll i f  s i g n a l s  TADDlO 

thro.~gh TADDO1, TRNSBNK, RTAPE and LDCHCP a r e  p r e s e n t ,  

and i s  r e s e t  by s i g n a l  AMT02/. 

EOBNKFL/ End O f  Bank F a i l .  S igna l  i s  generated i n  t h e  C and se-ks 

b i t  p o s i t i o n  07 of r e g i s t e r  2 O N I N .  

EOT End Of Tape. Signal  i s  received f r o n  the  AT14 when 

window EOT i s  de tec ted . .  

EOTOP/ End Of Tape Operation. Signal  i s  generated by a f l i p -  

f l o p  i n  t h e  C .  The  f l i s - f l o p  is set  by s i g n a l  IO9 i f  

s i g n a l s  WBLIC, RDEQST, and COOT07 (POSTNT) a r e  p r e s e a t ,  

which i n d i c a t e s  t h a t  t h e  t a p  ha:; been pas  I t  inned. 
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The f l i p - f l o p  i s  a l s o  set  by s i g n a l  PH2 i f  s i g n a l s  GC04 and 

STOPRD & WDATA/ (COOT10/) are p r e s e n t ,  which i n d i c a t e s  t h a t  

a l l  information t o  be t r a n s f e r r e d  has  been read from t a p e .  

( E r r o r s  are de tec t ed  be fo re  t h e  f l i p - f l o p  i s  set .)  The 

f l i p - f l o p  i s  a l s o  set by s i g n a l  WIDRD i f  s i g n a l s  STOPWT and 

WDATA (COOT10)  are p resen t  which i n d i c a t e s  t h a t  a l l  w r i t e  

ope ra t ions ,  inc luding  t h e  reading  of a f i l l e r  message, have 

been completed. The f l i p - f l o p  i s  reset by s i g n a l  PH1/. 

FBAM15 through F B A M l l  and FBAM15/through FBAM11/ 

S igna l s  genera ted  by b i t  p o s i t i o n s  15 through 11 of r eg i s -  

t e r  FBANKAM. 

FEAM07 through FEAMO5 and FEAM07/ through FEAM05/ 

S igna l s  generated by b i t  p o s i t i o n s  07 through 05 of  r e g i s -  

t e r  FEXTAM. 

GAM16 through GAM00 and GAMl6/ through GAMOO/ 

S igna l s  generated by b i t  p o s i t i o n s  16 through 00 of r e g i s -  

t e r  GAM. S igna l  CGAM/ c l e a r s  a l l  b i t  p o s i t i o n s  of r e g i s -  

t e r  GAM ( i n  a s i m i l a r  way a s  a l l  ACM r e g i s t e r s  are c l e a r e d )  

while  s i g n a l  CWDPY/ c l e a r s  b i t  p o s i t i o n  00 only.  

(3201, G C 0 2 ,  and GC04 

Output s i g n a l s  of Gap Counter. When w r i t i n g  d a t a ,  s i g n a l s  

G C O l  through GC04 rep resen t  information WCO1, WC02, and 

WC04 r e s p e c t i v e l y .  

GO ACM. S igna l  i s  generated by Address Decoder MU when 

s i g n a l  GOFE o r  GOEE i s  generated (when FE-or EE-Memory i s  

addres sed ) ,  and occurs  s imultaneously with s i g n a l  GOFEEE. 

GOACM 
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GOATM G o  ATM, equa l s  C O O T l l .  

WEE and GOEEMU 

G o  EE-Memory. S igna l s  are generated by Address Decoder MU 

when EE Memory i s  addressed.  S igna l s  are genera ted  when 

b i t  p o s i t i o n s  1 2  and 11 of r e g i s t e r  SSAM con ta in  ZERO'S ,  

i f  b i t  p o s i t i o n s  10  and 09 of SSAM con ta in  O N E ' s ,  and i f  

b i t  p o s i t i o n  15, 14, 13 ,  and/or 1 2  of r e g i s t e r  EBANKAM con- 

t a i n  O N E ' s ,  provided s i g n a l  PGSECON i s  p resen t  (any bank 

of  EE-Memory i s  addressed) .  When s i g n a l  PGSECON i s  no t  

p r e s e n t ,  bo th  b i t  p o s i t i o n s  15  and 14 of r e g i s t e r  EBANKAM 

must con ta in  Z E R O ' s  (EE-banks 10  through 3 7  only  can be 

addressed i n  f l i g h t ) .  

GOFE and GOFEMU 

Go FE-Memory. S igna ls  are generated by Address Decoder 

MU when FE-Memory i s  addressed.  S igna l s  a r e  genera ted  when 

b i t  p o s i t i o n  1 2  of r e g i s t e r  SSAM con ta ins  a ZERO, i f  b i t  

p o s i t i o n s  1 5  and 14 of r e g i s t e r  FBANKAM con ta in  O N E ' s ,  i f  

b i t  p o s i t i o n  07 of r e g i s t e r  FEXTAM con ta ins  a ONE, and i f  

b i t  p o s i t i o n  06 o r  05 of FEXTAM con ta ins  a ONE. 

GOFEEE Go FE- o r  EE-Memory. S igna l  i s  generated s imultaneously 

with s i g n a l  GOACM. 

GOFWD and GOFWD2 

G o  Forward. S igna l  GOFWD i s  genera ted  i n  t he  C and t r a n s -  

mi t t ed  t o  t h e  ATM where it causes  t h e  t a p e  t o  move forward. 

S igna l  GOFWD i s  generated a t  t h e  occurrence of s i g n a l  

GOATM o r  a t  t h e  occurrence of s i g n a l  PGOFWDON i f  s i g n a l  

GOATM is absent.  
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GOTA 

GOREV and GOREV2 

G o  Reverse. S igna l  GOREV i s  genera ted  i n  t h e  C and trans- 

m i t t e d  t o  t h e  ATM where it causes  t h e  t a p e  t o  reverse .  

S i g n a l  GOREV i s  generated a t  t h e  occurrence of  s i g n a l  

GOATM o r  a t  t h e  occurrence of s i g n a l  PGOREVON i f  s i g n a l  

GOATM i s  absen t .  

G o  Tape Address. S igna l  i s  genera ted  by Address Decoder 

MU when r e g i s t e r  SSAM con ta ins  ZERO'S i n  b i t  p o s i t i o n s  06 

through 01, i f  s i g n a l  AMREQIN i s  p resen t  and i f  s i g n a l  

AMSTRT/ i s  absent  ( i s  4.4 V o l t s ) ,  i. e., when t h e  AGC i s  

execut ing  t h e  requested INOTLD i n s t r u c t i o n .  

IB15 through IBO1,  and IBP3 through I B P l  

S igna l s  generated by t h e  18 b i t  p o s i t i o n s  of t h e  i n p u t  

b u f f e r  r e g i s t e r  of t h e  TDR. The r e g i s t e r  i s  loaded by 

s i g n a l s  TDRI15 through T D R I O 1 ,  and TDRIP3 through T D R I P l  

a t  t h e  occurrence of s i g n a l  WIB/. The r e g i s t e r  i s  c l e a r e d  

a t  t h e  occurrence of s i g n a l  C I B .  

IBOO S igna l  i s  der ived  i n  t h e  SW Word P a r i t y  Generator from 

s i g n a l s  IBP3 through I B P l .  

I C O 1 ,  IC02, and IC04 

Output s i g n a l s  of I n s t a n t  Counter. When w r i t i n g  d a t a  on 

t ape ,  s i g n a l s  I C 0 1  through IC04 r ep resen t  information WC08, 

WC16, and WC32 r e s p e c t i v e l y .  

IDRD15 through I D R D O l  

S igna l s  generated by b i t  p o s i t i o n s  15  through 01  of r e g i s -  

t e r  IDREAD. The conten t  of r e g i s t e r  ATM i s  en te red  i n t o  

r e g i s t e r  IDREAD a t  t h e  occurrence of s i g n a l  WIDRD. 

IDSP05 through I D S P O l  

S igna l s  genera ted  by b i t  p o s i t i o n s  05 through 0 1  of r e g i s -  

t e r  IDSTOP.  The conten t  of t h e  w r i t e  l i n e s  i s  en te red  

i n t o  t h e  r e g i s t e r  a t  t h e  occurrence of s i g n a l  WCH23. 
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INCADD 

IDST15 through IDSTOl 

S i g n a l s  genera ted  by b i t  p o s i t i o n s  15 through 01 of r e g i s -  

t e r  IDSTRT. The con ten t  of t h e  w r i t e  l i n e s  i s  e n t e r e d  i n t o  

t h e  r e g i s t e r  a t  t h e  occurrence of s i g n a l  WCH21. A bank 

code i s  en te red  i n t o  b i t  p o s i t i o n s  05 through 01 a t  t h e  

occurrence of s i g n a l  WIDST3; two bi ts  are taken  from re- 

g i s t e r  IDSTOP. 

Increment Address. S igna l  increments t h e  con ten t  of  r e g i s -  

ter  TADDR. S igna l  i s  generated i n  t h e  C a t  t h e  occurrence 

of  LDCHIP & TRNSBANK while  reading  t h e  t a p e  and a t  ADVWC 

t i m e  & TRNSBNK while  w r i t i n g  on t a p e .  

I N C  IDST Increment I D  S t a r t .  S igna l  increments t h e  con ten t  of  reg- 

i s t e r  IDSTART. S igna l  i s  genera ted  i n  t h e  C a f t e r  read- 

ing  a bank from t ape  o r  a f t e r  w r i t i n g  a bank on t a p e .  

INHRD I n h i b i t  Read. S igna l  i s  generated dur ing  t h e  execut ion  of 

i n s t r u c t i o n  DV E t o  prevent  t h e  d e s t r u c t i o n  of t h e  memory 

con ten t .  

INHWAM/ I n h i b i t  W r i t e  Aux i l i a ry  Memory. S igna l  i s  genera ted  i n  T 

from t i m e  T10 t o  t i m e  T12 of any MC dur ing  which ACM mem- 

o ry  i s  addressed ( s i g n a l  GOACM o r  GOTA i s  p resen t ,  and 

s i g n a l  INHRD/ i s  absent) .  S igna l  causes  t h e  gene ra t ion  of 

s i g n a l  INHWAM which g a t e s  t h e  ZERO'S contained i n  r e g i s t e r  

GAM, t h u s  gene ra t ing  s i g n a l s  INH15 through INHOO w h i c h  

t r i g g e r  t h e  proper  i n h i b i t  d r i v e r s .  

INH15 through INHOO 

S igna l s  c o n t r o l  t h e  16 i n h i b i t  d r i v e r s  of each MU. The 

s i g n a l s  are generated a t  t h e  occurrence of  s i g n a l  INHWAM 

and depend on t h e  conten t  of r e g i s t e r  GAM. 

IRx2  through IRx5, IRY2 through I R Y 5 ,  

IWX2 through IWX5, and IWY2 through IwY5 

In terconnec t ions  f o r  Read and W r i t e  c u r r e n t s  of X and Y 

d r i v e r s  of MU'S 2 through 5.  
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I02 through IO9 

I n s t a n t  p u l s e s  genera ted  i n  C.  When r ead ing  informat ion  

from tape i n  t h e  t r i p l e x  mode, p u l s e s  I02 through IO9 are 

gene ra t ed ;  when reading  i n  t h e  simplex mode, p u l s e s  I02 and 

I03  a r e  genera ted  only. 

A p u l s e  I02 i s  genera ted  0.5 Wsec a f t e r  t h e  gene ra t ion  of 

p u l s e  WIB/ ( i d e n t i c a l  t o  101) and causes  t h e  gene ra t ion  of  

s i g n a l  NBLICZ which i s  tu rned  on 0.5 p s e c  a f t e r  s i g n a l  102. 

S i g n a l  NBLIC2 enables t h e  gene ra t ion  o f  p u l s e s  I03 through 

IO9 which occur  a t  i n t e r v a l s  of  l ~ s e c  each. When i n  t h e  

simplex mode, s i g n a l  WATMS/ (occur r ing  a t  103) t u r n s  o f f  

s i g n a l  NBLIC2.  When i n  t h e  t r i p l e x  mode, s i g n a l  IO9/ t u r n s  

o f f  s i g n a l  NBLIC2. 

I n  t h e  t r i p l ex  mode, t h e  i n s t a n t  p u l s e s  cause  t h e  fol lowing 

operat ions  : 

I O l ( W 1 B ) :  S t a r t  of Tape Cycle: t h e  T D R I  s i g n a l s ,  which are 

cop ie s  of t h e  RTRK s i g n a l s ,  a r e  s t robed  and t h e  i n p u t  

b u f f e r  of t h e  TDR i s  set .  

I02:A vote  i s  taken  and t h e  output  b u f f e r  f o r  t r i p l e x  in -  

formation of t h e  TDR i s  set .  

I03:The group p a r i t y  i s  t e s t e d :  i f  a s i n g l e  e r r o r  i s  d e t e c t -  

ed,  t h e  e r r o r  i s  c o r r e c t e d  by modifying t h e  c o n t e n t  of 

t h e  ou tpu t  b u f f e r .  

I04:The group p a r i t y  i s  tested a g a i n ;  i f  t h e  e r r o r  s t i l l  

e x i s t s ,  b i t  p o s i t i o n  05, o r  b i t  p o s i t i o n s  09 and 05 of 

r e g i s t e r  CONIN are se t .  

I05:Five b i t s  (group X,  Y, o r  Z )  a r e  t r a n s f e r r e d  t o  r e g i s -  

t e r  ATM. 

IO6:The word p a r i t y  b i t  i s  genera ted  f o r  every  t h i r d  ATM 

word and en te red  i n t o  b i t  p o s i t i o n  00 of register ATM. 

The AGC i s  reques ted  t o  execute  i n s t r u c t i o n  LDCH 00 

f o r  t h e  t r a n s f e r  of in format ion  from r e g i s t e r  ATM t o  

r e g i s t e r  GAM. Pu lse  I06 i s  genera ted  every  t h i r d  ATM 

word. 
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LDCHIP 

LDON 

I07:ID word i s  en tered  i n t o  r e g i s t e r  IDREAD every t h i r d  

ATM word, i f  NBLIDREC i s  present .  

108:Contents of r e g i s t e r s  IDRFAD and IDSTRT are compared, 

every t h i r d  ATM word of an ID.  

I09:The read word count i s  advanced. 

I n  t h e  simplex mode, t h e  i n s t a n t  pu l se s  cause t h e  following 

opera t ions :  

I O l ( W 1 B ) :  A s  i n  t r i p l e x  mode. 

I 0 2  : The t h r e e  group p a r i t i e s  are t e s t e d  and, i n  case 

of a p a r i t y  e r r o r ,  b i t  p o s i t i o n  1 0  of r e g i s t e r  

CONIN i s  set: a word p a r i t y  b i t  i s  generated.  

I03 : Sixteen bi ts  are en tered  i n t o  r e g i s t e r  ATM, and t h e  

AGC i s  requested t o  execute i n s t r u c t i o n  LDCH 00. 

Load Channel i n  Progress.  Signal  i s  generated i n  C and in -  

d i c a t e s  t h a t  i n s t r u c t i o n  INOTLD i s  being executed. S igna l  

i s  turned on a t  t h e  appearance of  s i g n a l  AMREQIN ( a t  t i m e  

T 1 2 )  i f  t h e  execution of i n s t r u c t i o n  INOTLD has been re- 

quested by t h e  ACM ( s i g n a l  LDCHREQ); s i g n a l  i s  turned o f f  

a t  t h e  disappearance of AMREQIN. 

LDCHREQ Load Channel Request. Signal  i s  generated i n  C when t h e  

execut ion of i n s t r u c t i o n  INOTLD i s  requested and causes 

t h e  genera t ion  of s igna l  AMLDCH. S igna l  LDCHREQ i s  turned 

on by s i g n a l  I06/, WATMS/, RATMZ/, RATMS/, PAUSE/, o r  W I D S T 3  /. 
Line Drivers  On. Signal  i s  generated i n  t h e  C and t u r n s  on 

t h e  power of t h e  ACM t o  AGC i n t e r f a c e  l i n e  d r i v e r s ,  and keeps 

t h e  power on a s  long a s  s i g n a l  LDON i s  present .  Signal  LDON 

i s  turned o f f  a t  t h e  occurrence of s i g n a l  PSOFF/. 

MGOJAM/ S igna l  is  generated i n  I P  when s i g n a l  MGOJAM i s  received 

from AGC . 
MONWTHI/ S igna l  i s  generated i n  I P  when s i g n a l  MONWT i s  received 

from A X .  

MONWTLO/ Signal  r e t u r n  of s i g n a l  MONWTHI. 
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MON800/ S i g n a l  i s  genera ted  i n  I P  when s i g n a l  MON8OO i s  rece ived  

from AGC. 

MOSCAL S i g n a l  i s  genera ted  i n  I P  when s i g n a l  MOSCAL/ i s  rece ived  

from AGC. 

MRCH/ S igna l  i s  genera ted  i n  I P  when s i g n a l  MRCH i s  rece ived  

from AGC. 

MREQIN/ S igna l  i s  genera ted  i n  I P  when s i g n a l  MREQIN i s  rece ived  

from AGC . 
MRGG/ Signa l  i s  genera ted  i n  I P  when s i g n a l  MRGG i s  rece ived  

from AGC. 

MRsc/ Signa l  i s  genera ted  i n  I P  when s i g n a l  MRSC i s  rece ived  

from AGC. 

MSQEXT/, MSQ16/, and MSQ14/ through MSQ11/ 

S igna l s  are generated i n  I P  when s i g n a l s  MSQEXT, MSQ16,and 

MSQ14 through MSQll a r e  rece ived  from AGC. 

MSREX2 through MSREX5, and MSREX2 through MSREY5 

Memory S e l e c t  read  Emi t te r  X and Memory. S e l e c t  read  

E m i t t e r  Y i n t e rconnec t ions -  of t h e  e i g h t  ME modules. 

Numbers 2 through 5 r e f e r  t o  Mu's. 

MSRX2 through MSRX5, and MSRY2 through MSRY5 

Memory S e l e c t  Read X and Memory Se lec t  Read Y. S igna l s  

are genera ted  i n  T and c o n t r o l  t h e  read  d r i v e r s .  Numbers 

2 through 5 r e f e r  t o  M u ' s .  

MST3/ through MST1/ 

S igna l s  are generated i n  I P  when s i g n a l s  MST3 through MSTl 

are rece ived  from AGC. 

MSWA2 through MSWA5, and MSWB2 through MSWB5 

Memory S e l e c t  W r i t e  A and Memory Select W r i t e  B. S igna l s  

are generated i n  T and c o n t r o l  t h e  i n h i b i t  d r i v e r s .  Sig- 

n a l s  with A c o n t r o l  t h e  i n h i b i t  d r i v e r s  of b i t  p o s i t i o n s  

07 through 00, s i g n a l s  with B c o n t r o l  t h e  i n h i b i t  d r i v e r s  

of b i t  p o s i t i o n s  15 through 08. Numbers 2 through 5 r e f e r  

t o  Mu's. 
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MSWX2 through MSWX5, and MSWY2 through MSWY5 

Memory S e l e c t  W r i t e  X and Memory S e l e c t  W r i t e  Y. S igna l s  

are genera ted  i n  T and c o n t r o l  t h e  w r i t e  d r i v e r s .  Numbers 

2 through 5 r e f e r  t o  MU'S. 

M T O 1 /  through MT12/ 

S igna l s  are generated i n  I P  when s i g n a l s  M T O l  through MT12 

are rece ived  from AGC. 

MU2/ through MU5/ and MU2 through MU5 

Memory U n i t  2 through 5. S igna l s  are genera ted  i n  Address 

Decoder MU and cause t h e  T t o  gene ra t e  t h e  t iming s i g n a l s  

f o r  t h e  addressed MU. Numbers 5 through 2 i n d i c a t e  t h e  

con ten t  of b i t  p o s i t i o n s  06 and 05 of r e g i s t e r  FEXTAM and 

of b i t  p o s i t i o n  13 of r e g i s t e r  FBANKAM i f  s i g n a l  GOFEMU i s  

p r e s e n t ,  o r  t h e  conten t  of b i t  p o s i t i o n s  1 5  through 13 of 

r e g i s t e r  EBANKAM i f  s i g n a l  GOEEMU i s  p resen t ,  o r  t h e  con ten t  

of b i t  p o s i t i o n s  05 through 03 of r e g i s t e r  IDSTRT i f  s i g n a l  

GOTA i s  p resen t .  

S igna l  i s  genera ted  i n  I P  when s i g n a l  MVFAIL/ i s  rece ived  

from AGC . 
MVFAIL 

MWBBEG/ 

MWCH/ 

MWEBG/ 

MWFBG/ 

MWG/ 

MWGFRC 

S igna l  i s  genera ted  i n  I P  when s i g n a l  MWBBEG i s  rece ived  

from A X .  S igna l  i s  used t o  gene ra t e  s i g n a l s  WFBAM, CFBAM/, 

WBBAM, WBBAM2, CEBAM/, and CEBAM2/. 

S igna l  i s  generated i n  I P  when s i g n a l  MWCH i s  rece ived  

from AGC. 

S igna l  i s  generated i n  I P  when s i g n a l  MWEBG is rece ived  

from AGC . 
Signa l  i s  generated i n  I P  when s i g n a l  MWFBG i s  rece ived  

from AGC. 

S igna l  i s  generated i n  I P  when s i g n a l  MWG i s  rece ived  

from AGC. 

Derived i n  I P  from s i g n a l  WGFRC 
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MWLlG/through M W L O l /  

S igna l s  are genera ted  i n  t h e  I P  when s i g n a l s  MWL16 

through MWLO1 a r e  rece ived  from AGC, and cause t h e  

gene ra t ion  of  s i g n a l s  -16 through AMWLO1.  I 
MWSG/ 

NBLATMVFLI 

NBLGC 

S igna l  i s  genera ted  i n  I P  when s i g n a l  MWSG i s  rece ived  

from AGC . 
R e f e r  t o  s i g n a l  COIN08. 

Enable Gap Count. S igna l  i s  genera ted  i n  C. S igna l  

enables s t a g e s  1 through 5 of t h e  master counter  and 

va r ious  g a t e s  which are used while  count ing Gaps. A 

Gap i s  def ined  as a per iod  of 78.125 psec dur ing  which 

no s i g n a l  AM!PWRD/ occurs .  S igna l  NBLGC i s  genera ted  i f  

s i g n a l s  RTAPE2 and TMES are p r e s e n t ,  and i f  s i g n a l s  

NBLTC/ and NBLWC/ are absent (are a t  4.4 v o l t s ) .  

NBLIC and NBLIC2. 

Enable I n s t a n t  Count. S igna ls  are genera ted  i n  C .  

S igna l  NBLIC enables two f l i p - f l o p s ;  one i s  set by s i g n a l  

WIB/ ( I C O l ) ,  t h e  o t h e r  gene ra t e s  s i g n a l  1 0 2 .  S i g n a l  

I 0 2  sets a t h i r d  f l i p - f l o p ,  which gene ra t e s  s i g n a l  NBLIC2,  

and which i s  reset by s i g n a l  IO9/ o r  WATMS/. S igna l  

NBLIC2 enables  s t a g e s  6 through E of t h e  master counter  

and va r ious  g a t e s  which a r e  used w h i l e  gene ra t ing  

I n s t a n t  pu l se s  I03 through 109. S igna l  NBLIC enables 

s t a g e s  9 through 11 of t h e  m a s t e r  counter  and va r ious  

g a t e s  which a r e  used f o r  count ing words. S igna l  NBLIC 

i s  turned  on a t  t h e  occurrence of s i g n a l s  NBLGC and GC04 

( i n d i c a t i n g  a space of  four  Gaps). S igna l  NBLIC i s  turned  

o f f  

a. a t  t h e  occurrence of s i g n a l s  G C 0 2 ,  GCO1, TC02, and 

RECIP ( i n d i c a t i n g  t h a t  a space of  3 1 / 2  Gaps has  

been de tec t ed  while  r ece iv ing  d a t a ) .  

E-23 



R A Y T H E O N  C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

NBLIDREC 

b. at the occurrence of signals TGPYFL, 104, and 

NBLIC2 (indicating that a group parity error 

has been detected). 

c. at the occurence of signals RDSMST/, TMREV2, 108, 
and NBLIC2 (indicating that the ID word last detected 

is of no interest). 

d. at the occurrence of signals RDSMST, TMFWD2, 108, 

and NBLIC2 (also indicating that the last ID word 

is of no interest). 

e. at the disappearance of signal NBLGC. 

Enable ID Reception. Signal is generated in C and 

treats three ATM words received from the ATM as an ID 

word to be entered into register IDREAD. Signal NBLIDREC 

is turned on simultaneously with signal NBLIC. The five 

conditions, under which signal NBLIC is turned off, apply 

also to the termination of signal NBLIDREC: however, sig- 

nal NBLIDREC is also turned off whenever signal TRNSIP 

is turned on, i.e., whenever the desired ID word has 

been found (thus concluding the search operation and 

starting the actual read or write operation). 

NBLIDTRSM and NBLIDTRSN 

Enable ID Transmission. Signals are generated in C. 
Signal with M at end enables the transmission of the 

ID word preceding a data bank while writing on tape: 

signal with N at end enables the transmission of the 

ID word pursuing a data bank. Signal NBLIDTRSM is turned 

on at the occurrence of signals WTAPE2, D C O l  (WC64), 

TRNSBNK/, NBLIDTRSN/ and STOPWT/ (indicating that writing 

of ATM words is about to start): the signal is turned 

o f f  at the occurrence of signals WTAPE2, DCOl(WC64), and 

ADVWC (indicating that three ATM words had been written), 

or if signal WTAPE2 disappears. Signal NBLIDTRSN is 

turned on at the occurrence Of signals ADVWC and EOBNKW 

(indicating that writing the following ID word is about 
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NBLTC 

R A Y  T H E 0 N C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

t o  s t a r t ) :  t h e  s i g n a l  i s  tu rned  o f f  a f t e r  t h e  occurrence 

o f  s i g n a l  END ( i n d i c a t i n g  t h a t  t h e  word had been w r i t t e n )  

o r  when GOATM i s  dropped. 

NBLWC 

NBLWD 

Enable T i m e  Count. S igna l  i s  genera ted  i n  C .  S igna l  

enab le s  stages 1 through 11 of  t h e  master coun te r  and 

va r ious  gates when count ing  t i m e  whi le  s ea rch ing  f o r  an  

I D  word. During wr i t i ng ,  stage 1 2  i s  enabled as w e l l .  

S i g n a l  Nl3LTC i s  turned  on a t  t h e  occurrence of s i g n a l s  

RDSMST, TMREV2, 108, and NBLIC2 ( i n d i c a t i n g  t h a t  t h e  

tape i s  moving i n  t h e  wrong d i r e c t i o n ) ,  or  a t  t h e  occur- 

rence  of s i g n a l s  RDLAST, TMFWD2, 108, and NBLIC2 ( i n d i -  

c a t i n g  t h e  same t h i n g ) ,  or a t  t h e  occurrence o f  s i g n a l s  

STPWT, NBLIDTRSN, and RATMS a t  t iming  p u l s e s  51200 and 

PH1 ( i n d i c a t i n g  t h a t  t h e  l a s t  ATM word t o  be w r i t t e n  has  

been w r i t t e n ) :  t h e  s i g n a l  i s  turned  off a t  t h e  occurrence 

o f  s i g n a l  DC04(TC1280) when searching  f o r  an I D  word t o  

provide 1 . 2  sec. turnaround O r  a t  the Occurrence 

of s i g n a l s  KO4 and E 0 2  a f t e r  w r i t i n g  d a t a  on t a p e ,  

or  a t  t h e  occurrence of  s i g n a l  NBLWC/, or  a t  t h e  d i sap -  

pearance of s i g n a l  GOATM. 

Enable W r i t e  Count. S igna l  is genera ted  i n  C and enab le s  

stages 1 through 11 of the master counter when in the 

w r i t e  mode. S igna l  i s  turned  on a t  P H 1  of s i g n a l  GC04 

if s i g n a l s  COOTlO(WDATA), and TRNSIP, and NBLGC are pres- 

e n t ,  and i f  s i g n a l  TRNSBNK/ i s  absent  ( i s  a t  4 .4  v o l t s ) .  

S igna l  i s  turned  oEf a t  PH2 and 512000 of s i g n a l  RATMSZ 

i€ s i g n a l s  STOPWT and NBLIDTRSN are p r e s e n t ,  or  when 

s i g n a l  GOATM d isappears .  

Enable W r i t e  Data. S igna l  i s  genera ted  i n  t h e  C and t r a n s -  

mi t t ed  t o  t h e  ATM where it t u r n s  on t h e  w r i t e  head power 

i f  t h e  D a t a  Tape (DT)  i s  over  t h e  read/wr i te  head, and 

keeps t h e  power on as long as s i g n a l  NBLWD i s  p r e s e n t .  
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NBLWP 

R A Y  T H E 0 N C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

Signa l  NBLWD i s  turned  on a t  t h e  occurrence of s i g n a l  

I C 0 2  (WC16) i f  s i g n a l s  NBLWC and RTAPE3 (WTAPE3/) are 

p r e s e n t .  S igna l  WTAPE3 i s  turned  on 0 . 5 p s e c  a f t e r  

s i g n a l s  NBLWD and WTAPE2. S igna l  NBLWD i s  turned  o f f  

a t  t h e  occurrence of s i g n a l  DC04(TC1280) i f  s i g n a l s  

STOPWT and NBLTC are p resen t ,  of  i f  s i g n a l  COOTlO(WDATA) 

o r  s i g n a l  GOATM d isappears .  

OUTCOM 

Enable Write Program. S igna l  i s  genera ted  i n  t h e  C 

and t r a n s m i t t e d  t o  t h e  ATM where it t u r n s  on t h e  w r i t e  

head power i f  t h e  Program Tape (PT) i s  over  t h e  read/- 

w r i t e  head, and keeps t h e  power on as long as s i g n a l  

NBLWP is  p resen t .  S igna l  NBLWP i s  genera ted  i f  s i g n a l s  

WTAPE2 and PGSELD are p resen t .  

S igna l  i s  generated i n  t h e  AGC and t r a n s m i t t e d  t o  t h e  

ACM v i a  t h e  I P  (without being regenera ted  by a l i n e  

d r i v e r ) .  S igna l  i s  used i n  t h e  PS t o  t u r n  on power and 

t o  t u r n  o f f  s i g n a l  OUTCOMGN. The power i s  turned  o f f  

0.5 sec. a f t e r  s i g n a l  OUTCOM d i sappea r s  when s i g n a l  

OUTCOMGN i s  turned  on. 

OUTCOMGN OUTCOM Gone. S igna l  i s  genera ted  i n  PS under t h e  c o n t r o l  

of  s i g n a l  OUTCOM. 

PATMON S igna l  i s  der ived  from s i g n a l  ATMON/ and c o n t r o l s  i nd i -  

c a t o r  ATMON. 

PATMVFL/ S igna l  i s  der ived  from s i g n a l  ATMVFL and c o n t r o l s  i n d i -  

c a t o r  ATMVFL. 

PAUSE/ Pause. S igna l  is generated i n  C and causes  t h e  w r i t i n g  

of a gap between two banks. S igna l  i s  a 0.5 kIsec p u l s e  

which i s  generated a t  512000 and P H 1  of s i g n a l  RATMSZ 

i f  s i g n a l s  STOPWT/ and NBLIDTRSN a r e  p re sen t .  S igna l  

se ts  a f l i p  f l o p  which gene ra t e s  END a t  PH2 and causes  

t h e  gene ra t ion  of LDCHREQ. 
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R A Y  T H E 0 N C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

PBOT/ Signal  i s  derived f r o m  s i g n a l  BOT and cont ro ls  ind i -  

cator BOT. 

P C O I N 1 5  through P C O I N 0 7 ,  and PCOINO6/ through PCOINO4/ 

S igna l s  are derived f r o m  s ignals  C O I N 1 5 /  through 

COIN07/ ,  and C O I N 0 6  through C O I N 0 4 ,  and cont ro l  t h e  

t w e l v e  CONIN ind ica tors .  

PCOOT15,  PCOOT13 , P C O O T l l ,  P C 0 0 1 0 ,  PCOOT09,  PCOOT07,  and PCOOT06 

S igna l s  are derived f r o m  s igna ls  COOT15,  13, 11, 10, 09, 

07, and 06, and con t ro l  t he  seven CONOUT ind ica tors .  

P C o T /  

PDT/ 

PEOT/ 

PGOFWD 

PGOFWDON 

PGOREV 

PGOREVON 

PGSECON 

S igna l  i s  derived from signal  COT and cont ro ls  ind i -  

cator COT. 

S igna l  i s  derived f r o m  s ignal  DT and con t ro l s  i n d i c a t o r  

DT . 
S i g n a l  i s  derived f r o m  s igna l  EOT and con t ro l s  ind i -  

ca tor  EOT. 

S igna l  i s  generated s imultaneously w i t h  s i g n a l  GOFWD 

and con t ro l s  ind ica tor  GOFWD. 

S igna l  i s  received from s w i t c h  GOFWD/GOREV a t  t he  C P  

and causes the  generat ion of s ignals  GOFWD and PGOFWD 

i f  s i g n a l  GOATM/ i s  absent ( i s  4.4 v o l t ) .  

S igna l  i s  generated s imul t aneous ly  w i t h  s i g n a l  GOREV 

and c o n t r o l s  i n d i c a t o r  GOREV. 

S i g n a l  i s  received f r o m  s w i t c h  GOFWD/GOREV a t  t h e  C P  

and causes the  genera t ion  of s igna ls  GOREV and PGOREV 

i f  s i g n a l  GOATM/ i s  absent ( i s  4.4 v o l t s ) .  

ACM under GSE con t ro l .  Signal  i s  received f r o m  s w i t c h  

GSECON a t  t he  C P  and cont ro ls  one gate i n  t h e  A d d r e s s  

D e c o d e r  MU ( t o  enable t h e  AGC t o  address MU2, MU3, and 

a l l  of MU4 as  E E - M e m o r y ) .  
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PGSELD The c o n t r o l  pane l  i s  not connected t o  t h i s  s i g n a l :  t h e r e -  

f o r e ,  w r i t i n g  on t h e  Program Tape i s  c o n s t a n t l y  ava i l -  

able u n l e s s  t h e  s i g n a l  i s  grounded. 

P H 1  and PH2 Phase 1 and Phase 2 .  P u l s e s  of 100 nsec and 250 nsec 

r e s p e c t i v e l y  1.024 Mpps, which are genera ted  i n  t h e  T. 

Pulses  PH2 co inc ide  with w r i t e  pu l se s :  p u l s e s  PH1 occur 

500 nsec a f t e r  p u l s e s  PH2. Pulses a r e  der ived  from 

s i g n a l s  MONWTHI/ and MONWTLO/. 

PINHRPT 

PLDON 

I n h i b i t  Rupt. S igna l  i s  rece ived  from switch INMRPT a t  

t h e  C P  and c o n t r o l s  a g a t e  i n  t h e  C t o  i n h i b i t  t h e  t e r -  

mination of  an ATM ope ra t ion  due t o  an e r r o r  (as de f ined  

by s i g n a l s  C O I N 1 2  through COIN07). 

S igna l  i s  der ived  from s i g n a l  LDON/ and c o n t r o l s  i n d i -  

cator LDON. 

PNBLGC S igna l  i s  der ived  from s i g n a l  NBLGC/ and c o n t r o l s  i n d i -  

cator NBLGC. 

PNBLIC S igna l  i s  der ived  from s i g n a l  NBLIC/ and c o n t r o l s  i n d i -  

c a t o r  NBLIC. 

PNBL IDREC S igna l  i s  der ived  from s i g n a l  NBLIDREC/ and c o n t r o l s  

i n d i c a t o r  NBLIDREC. 

PNBLIDTRSM and PNBLIDTRSN 

Signals  are der ived  from s i g n a l s  NBLIDTRSM/ and NBLIDTRSN/, 

and c o n t r o l  i n d i c a t o r s  NBLIDTRSM and NBLIDTRSN. 

S igna l  i s  der ived  from s i g n a l  NBLTC/ and c o n t r o l s  i n d i -  

c a t o r  NBLTC. 

PNBLTC 

POSTNT/ 

PPT/ 

PREQIN 

Pos i t i on  Tape, equa l s  COOT07. 

S igna l  i s  der ived  from s i g n a l  PT and c o n t r o l s  i n d i c a t o r  

PT . 
Signal  i s  generated on C 0 4  and i s  used i n  t h e  c o n t r o l  

pane l  t o  prepare  t ape .  
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R A Y  T H E O N  C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

PSOFF/ Power Supply Off. S igna l  i s  genera ted  i n  t h e  C, t u r n s  

o f f  s i g n a l  LDON, and commands t h e  PS t o  t u r n  i t s e l f  0f.f .  

S igna l  PSOFF/ i s  genera ted  when t h e  power supply i s  

commanded t o  t u r n  o f f ,  when an ACM V f a i l  occurs  o r  when 

WLSTUCK is  p resen t .  

PT 

PTMFWD/ 

PTMREV/ 

PTRNSIP 

PTWRT 

Program Tape. S igna l  i s  genera ted  by t h e  PT/DT r e l a y  

i n  t h e  ATM and i n d i c a t e s  t h a t  t h e  read/wr i te  heads are 

over  t h e  program tape .  No use i s  made of s i g n a l  PT i n  

t h e  ACM. The presence of  t h e  s i g n a l  i s  d i sp layed  a t  

t h e  CP via a l i n e  d r i v e r  i n  t h e  ACM. 

S igna l  i s  der ived  from s i g n a l  TMFWD and c o n t r o l s  i nd i -  

c a t o r  TMEWD. 

S igna l  i s  der ived  from s i g n a l  TMREV and c o n t r o l s  i n d i -  

c a t o r  TMREV. 

S igna l  i s  der ived  from s i g n a l  TRNSIP/ and c o n t r o l s  

i n d i c a t o r  TRNSIP. 

S igna l  Prepare Tape Write i s  genera ted  i n  t h e  c o n t r o l  

pane l  when prepar ing  t h e  t a p e  I D ' S  and i s  used t o  set  

TRNSIP. 

PWTAPE and PWTAPE2/ 

S igna l  WTAPE i s  generated i n  t h e  C,  s imultaneously wi th  

s i g n a l s  NBLWD and WTAPE2, and c o n t r o l s  i n d i c a t o r  WTAPE. 

RATM 

RATMS/ 

Read r e g i s t e r  ATM. S igna l  (pu l se  of 19.5 p s e c )  i s  gen- 

e r a t e d  i n  t h e  C (module C04) a t  t h e  occurrence of  s i g n a l s  

TC02 and TCO1/ ( a t  a r a t e  of 12800 pps)  i f  s i g n a l  WTAPE3 

i s  p resen t .  S igna l  i s  used i n  t h e  C f o r  t h e  gene ra t ion  

of  va r ious  read r e g i s t e r  ATM s i g n a l s .  

Read r e g i s t e r  ATM while w r i t i n g  Simplex on t a p e .  S igna l  

i s  generated i n  t h e  C a t  t h e  occurrence of  s i g n a l  RATM 

if s i g n a l s  COOT09 (SIMPIX) and TRNSBNK are p resen t .  
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S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

Signa l  RATMS/ r eads  t h e  con ten t  of  b i t  p o s i t i o n s  15 

through 0 1  of r e g i s t e r  ATM, and t h e  t h r e e  group p a r i t y  

b i t s  ATMP3, ATMP2, and ATMP1, onto  t h e  w r i t e  t r a c k  l i n e s  

( s i g n a l s  WTRK18 through WTRKO1). For t r a n s f e r  of i n d i -  

v i d u a l  b i ts ,  r e f e r  t o  table E-1. 

RATMSZ/ 

RATMBNK/ 

RATMX/ 

RATMY 

A 10 Wsec pu l se  t h a t  occurs  every RATMZ o r  RATMS and i s  

used t o  set t h e  ADVWC f l i p  f l o p .  

A 10 kisec pu l se  t h a t  occurs  every RATMZ o r  RATMS when 

TRNSBNK i s  p resen t  and r eques t s  a cyc le  s t e a l  by gener- 

a t i n g  AMLDCH. 

Read r e g i s t e r  ATM group X while  w r i t i n g  t r i p l e x  on t ape .  

S igna l  i s  generated i n  t h e  C a t  t h e  occurrence of s i g n a l s  

RATM, WC02/, and W C O 1 /  i f  s i g n a l  NBLIDTRSM o r  s i g n a l  

NBLIDTRSN i s  p resen t ,  o r  i f  s i g n a l  COOT09/ (SMPLX/) i s  

absent ( i s  4.4 v o l t s )  and s i g n a l  TRNSBNK i s  p r e s e n t .  

S igna l  RATMX/ reads  t h e  conten t  of b i t  p o s i t i o n s  15 

through 11 of r e g i s t e r  ATM, and group p a r i t y  b i t  ATMP3 

onto  t h e  w r i t e  t r a c k  l i n e s  ( s i g n a l s  WTRK18 through 

W T R K O 9 ) .  For t r a n s f e r  of i n d i v i d u a l  b i ts ,  r e f e r  t o  

table E-1. 

R e a d  register ATM group Y while  w r i t i n g  t r i p l e x  on 

t ape .  S igna l  i s  generated i n  t h e  C a t  t h e  occurrence 

of s i g n a l s  RATM, WC02/, and WCOl i f  s i g n a l  NBLIDTRSM 

o r  s i g n a l  NBLIDTRSN i s  p r e s e n t ,  o r  i f  s i g n a l  COOT09/ 

(SMPLX/) i s  absent  ( i s  4.4 v o l t s )  and s i g n a l  TRNSBNK 

i s  p r e s e n t .  S igna l  RATMY r eads  t h e  conten t  of b i t  pos i -  

t i o n s  10  through 06 of r e g i s t e r  ATM, and t h e  group 

p a r i t y  b i t  ATMP2 onto t h e  w r i t e  t r a c k  l i n e s  ( s i g n a l s  

WTRK18 through WTRKO1).  For t r a n s f e r  of i n d i v i d u a l  

b i t s ,  r e f e r  t o  table E-1. 
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0 
I 

RATMS/ 

ATM 15 
14 
13 
12 
11 
P3 
lo/ 
0 9/ 
0 8/ 
0 7/ 
0 6/ 
p2/ 
05 
04 
03 

P1 

02 
01 

II 
I 
8 
I 
I 
I 
i 
I 

RATMX/ RATMY/ RATMZ/ WTRK 

ATM 15 ATM 10 ATM 05 WTRK 18 
14 09 04 17 
13 08 03 16 
12 07 02 15 
11 06 01 14 
P3 P2 P1 13 

11 
10 
09 
08 
07 
06 15 10 05 

14 09 04 05 
13 08 03 04 

03 
02 

P3 P2 P1 01 

15/ 1 o/ 0 5/ 12 
14/ 0 9/ 04/ 

03/ 13/ O B /  
12/ 07/ 02/ 
1 I/ 0 6/ 01/ 
p3/ p2/ p1/ 

TABLE E-1 

INFORMATION TRANSFER FROM REGISTER ATM TO WRITE TRACK L I N E S  
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I 
1 
I 
I 
I 
I 
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RATMZ/ 

RBBAM/ 

RCHAM 

RCH2O/ 

RCH2 1/ 

Read r e g i s t e r  ATM group 2 while  w r i t i n g  t r i p l e x  on t ape .  

S igna l  i s  genera ted  i n  t h e  C a t  t h e  occurrence of  s i g n a l s  

RATM, WC02, and WCO1/ i f  s i g n a l  NBLTRNSM o r  s i g n a l  

NBLTRNSN i s  p resen t ,  o r  i f  s i g n a l  COOT09/ (SMPLX/) i s  

absen t  ( i s  4.4 v o l t s )  and s i g n a l  TRNSBNK i s  p r e s e n t .  

S igna l  RATM!Z/ reads  t h e  conten t  of b i t  p o s i t i o n s  05 

through 0 1  of r e g i s t e r  ATM, and group p a r i t y  b i t  ATMP1 

onto t h e  w r i t e  t r a c k  l i n e s  ( s i g n a l s  WTRK18 through 

WTRKO1). For t r a n s f e r  of i nd iv idua l  b i t s ,  r e f e r  t o  

t a b l e  E-1. 

Read Both Banks i n  AM. Signa l  i s  generated a t  t h e  

occurrence of s i g n a l s  RSCAM and RREG if s i g n a l s  CHHO 

and CHL6 a r e  p re sen t .  S igna l  RBBAM reads  t h e  con ten t  

of b i t  p o s i t i o n s  15  through 1 2  of r e g i s t e r  EBANKAM onto  

t h e  read l i n e s  ( s i g n a l s  AMRL..) a s  i n d i c a t e d  i n  table 

E-2. 

Read Channel i n  AM. S igna l  i s  der ived  f ron  s i g n a l  MRCH/ 

and i s  used t o  genera te  va r ious  RCH.. s i g n a l s .  

Read Channel 20. S igna l  i s  generated a t  t h e  occurrence 

of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B arid CHLO a r e  

p re sen t .  S igna l  RCII2O reads  t h e  con ten t  of  b i t  pos i -  

t i o n s  1 5  through 06 of  r e g i s t e r  IDSTRT, and t h e  con ten t  

of b i t  p o s i t i o n s  05 through 0 1  of r e g i s t e r  IDSTOP onto 

t h e  read l i n e s  ( s i g n a l s  AMRL..) a s  i nd ica t ed  i n  t a b l e  

E-2. 

Read Channel 2 1 .  S igna l  i s  genera ted  a t  t h e  occurrence 

of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B and C H L l  

a r e  p re sen t .  S igna l  RCH21 r eads  t h e  con ten t  of b i t  

p o s i t i o n s  05 through 0 1  of r e g i s t e r  IDSTRT, and t h e  

conten t  of b i t  p o s i t i o n s  10 through 0 1  of r e g i s t e r  

TADDR onto t h e  read l i n e s  ( s i g n a l s  AMRL. .) a s  i n d i c a t e d  

i n  table E-2. 

I 
I 
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In 
N z u 
p: 

In d m N d O o a P a I n d m N d  
0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0  

i-i H 
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RCH23 / 

RCH2 5/ 

RCH26/ 

RCH2 7 / 

RDEQST 

RDLAST 

Read Channel 23. S igna l  i s  genera ted  a t  t h e  occur- 

rence of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B and 

CHL3 are p resen t .  S igna l  RCH23 reads  t h e  con ten t  of  

r e g i s t e r  IDREAD onto  t h e  read  l i n e s  ( s i g n a l s  AMRL..) 

as i n d i c a t e d  i n  table E-2. 

Read Channel 25. S igna l  i s  genera ted  a t  t h e  occur- 

rence of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B and 

CHL5 a r e  p re sen t .  S igna l  RCH25 reads  t h e  con ten t  of  

regis ter  CONOUT, which has b i t  p o s i t i o n s  15, 13, 11, 

10,  09, 07, and 06 only,  and some o t h e r  information 

onto t h e  read l i n e s  ( s i g n a l s  AMRL..) as i n d i c a t e d  i n  

table E-2. 

Read Channel 26. S igna l  i s  genera ted  a t  t h e  occur- 

rence of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B and 

CHL6 are p resen t .  S igna l  RCH26 reads  t h e  conten t  of 

r e g i s t e r  CONIN onto  t h e  read l ines  ( s i g n a l s  AMRL..) 

as ind ica t ed  i n  table E-2. Note t h a t  t h e  con ten t  of  

b i t  p o s i t i o n  15  is read onto read l i n e s  15 and 01. 

Note a l s o  t h a t  r e g i s t e r  CONIN i s  not  c l e a r e d  when 

addressed as Channel 26. 

Read Channel 27. S igna l  i s  generated a t  t h e  occur- 

rence of s i g n a l s  RCHAM and RREG i f  s i g n a l s  CHH2B and 

CHL7 a r e  p re sen t .  S igna l  RCH27/ gene ra t e s  s i g n a l  RCH26 

a s  s i g n a l  RCH26/ does i t:  however, it a l s o  causes  t h e  

gene ra t ion  of s i g n a l  CCH27 t o  c l e a r  r e g i s t e r  C O N I N  a t  

t i m e  T08, i . e . ,  a f t e r  readout .  

Read Equal S t a r t .  S igna l  i s  genera ted  i n  comparator 

STRT i f  t h e  con ten t  of r e g i s t e r  IDRE-AD i s  equal  t o  t h e  

conten t  of r e g i s t e r  IDSTRT. Signal. i s  used i n  t h e  C .  

Read Larger than  S t a r t .  S igna l  i s  genera ted  i n  compara- 

t o r  STRT i f  t h e  conten t  of r e g i s t e r  IDREAD i s  l a r g e r  

than  t h e  conten t  of r e g i s t e r  IDSTRT. S igna l  is used i n  

t h e  C. 
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RDSMST Read S m a l l e r  than  S t a r t .  S igna l  i s  genera ted  i n  

comparator STRT i f  t h e  con ten t  of r e g i s t e r  IDREAD i s  

smaller than  t h e  conten t  of r e g i s t e r  IDSTRT. S igna l  i s  

used i n  t h e  C. 

READX and READY Read X and Y. S igna l s  are genera ted  i n  t h e  T and 

c o n t r o l  t h e  read  d r i v e r s  i n  t h e  ME Module. 

REBAM/ 

RECIP 

RE SETC 

Read r e g i s t e r  EBANKAM. S igna l  i s  genera ted  a t  t h e  

occurrence of  s i g n a l s  RSCAM and RREG i f  s i g n a l s  CHHO 

and CHL3 a r e  present .  S igna l  REBAM reads  t h e  con ten t  

of  b i t  p o s i t i o n s  1 5  through 1 2  of r e g i s t e r  EBANKAM onto  

t h e  read  l i n e s  ( s i g n a l s  AMRL..) a s  i n d i c a t e d  i n  t a b l e  

E-2. 

Reception i n  Progress.  S igna l  i s  genera ted  i n  t h e  

C and al lows t e rmina t ing  s i g n a l s  NBLIC and NBLIDREC 

when a gap i s  de tec t ed  dur ing  reading. S igna l  RECIP 

i s  turned  on a t  t h e  occurrence of s i g n a l  WIB i f  s i g n a l  

NBLIC i s  present :  s i g n a l  i s  turned  off a t  t h e  occur- ' 

rence of s i g n a l  GC04, o r  i f  s i g n a l  NBLGC d isappears .  

Reset Counter. S igna l  ( a  0.5 psec pu l se )  i s  genera ted  

i n  t h e  C and r e s e t s  s t ages  1 through 11 of t h e  master  

counter ,  S igna l  i s  generated a t  t he  occurrence of s i g n a l  

END/, when tu rn ing  on s i g n a l  NBLTC, and when t u r n i n g  on 

s i g n a l  NBLWC. 

RGAM and RGAM5 

Read r e g i s t e r  GAM. S igna ls  a r e  genera ted  a t  t h e  occur- 

rence of s i g n a l  RGAMl/,  RGAM2/, RGAM3/, o r  RGAM4/. 

S igna l  RGAM reads  t h e  con ten t  of r e g i s t e r  GAM on to  t h e  

read l i n e s  ( s i g n a l s  AMRL..) a s  i nd ica t ed  i n  t a b l e  E-2. 

S igna l  RGAM5 causes  t h e  gene ra t ion  of s i g n a l s  TRLWL and 

TRLWL1/. 
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RGAMl/ S igna l  i s  genera ted  a t  t h e  occurrence of  s i g n a l s  RREG 

and MRGG i f  s i g n a l  AMADDR i s  p r e s e n t  and i f  s i g n a l s  INHRD/ 

and RGAM2/, RGAM3/ and RGAM4/ (Fetch) a r e  no t  p r e s e n t  

( a r e  a t  4.4 v o l t s ) .  

RGAM2/ 

RGAM3/ 

RGAM4/ 

RLWLFL 

Signal  i s  generated a t  t h e  occurrence of s i g n a l s  RREG 

and AMT04 i f  s i g n a l  AMADDR i s  p r e s e n t ,  and i f  subins t ruc-  

t i o n  STD2, TCO, TCFO, CCS0,RELINT or INHINT i s  be ing  

executed (which is  ind ica t ed  by s i g n a l s  MST3/, MST2, and 

MSTl/, or  s i g n a l s  MSQEXT/, MSQ16/, and MSQl4/). 

S igna l  is genera ted  a t  t h e  occurrence of s i g n a l s  RREG 

and AMTO4 i f  s i g n a l  AMADDR i s  p r e s e n t ,  and i f  s u b i n -  

s t r u c t i o n  BZFO o r  BZMFO i s  be ing  executed, which i s  

i n d i c a t e d  by s i g n a l s  MSQEXT, MSQ16/, MSQ14/, MSQ13, and 

MSQ12 o r  MSQ11, o r  by s i g n a l s  MSQEXT, MSQ16, MSQ14, MSQl3/, 

and MSQ12 o r  M S Q 1 1 .  

S igna l  i s  generated a t  t h e  occurrence of s i g n a l s  RREG 

and RSCAM i f  s i g n a l  AMADDR i s  p r e s e n t ,  and i f  subin- 

s t r u c t i o n  MP3 i s  being executed (which i s  ind ica t ed  by 

s i g n a l s  MSQEXT, MST3, MST2, and MST1) . 
Read Line-Write Line F a i l .  S igna l  i s  genera ted  i n  

Comparator RL-WL i f  t he  information on the  w r i t e  l i n e s  

( s i g n a l s  AMWl6 through A M W O 1 )  i s  n o t  equal  t o  t h e  con- 

t e n t  of r e g i s t e r  GAM ( s i g n a l s  GAM16 through GAMO1) .  

S igna l  s e t s  b i t  p o s i t i o n  15  of r e g i s t e r  CONIK vhen s i g n a l  

TRLWL occurs.  

RLWLl6/ through RLWL02/ 

Comparator RL-WL s i g n a l s .  S igna l s  a r e  genera ted  by t h e  

32 comparing g a t e s  and fed  i n t o  t h e  OR ou tpu t  g a t e  of 

t h e  comparator. 

RREG Read Regis te rs .  S igna l  i s  generated i n  t h e  T and i s  

s i m i l a r  t o  s i g n a l  CREG. S igna l  i s  used t o  gene ra t e  

va r ious  read s igna l s .  
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RSCAM R e a d  Special C e n t r a l  i n  AM. S igna l  i s  der ived f r o m  

s i g n a l  MRSC/ and is  used  t o  generate s i g n a l s  RBBAM/, 

REBAM, and RGAM4/. 

RTAPE, RTAPE2,  and RTAPE3 

R e a d  Tape. Signal  RTAPE i s  equal  t o  NBLWD/. S igna l  

i s  generated i n  the C and t r a n s m i t t e d  t o  t h e  ATV, 

w h e r e  it enables the  read c i r c u i t s .  N o r m a l l y ,  s i gna l  

RTAPE i s  on: w h e n  s i g n a l  NBLWD i s  on, s igna l  RTAPE i s  

of f .  S igna l  RTAPE2 occurs s i m u l t a n e o u s l y  w i t h  s i g n a l  

RTAPE. S igna l  RTAPE3 i s  equal t o  WTAPE3/ w h i c h  i s  

t u r n e d  on 0.5 ,lsec a f t e r  s i g n a l s  NBLWD and WTAPE2, and 

w h i c h  i s  turned  of f  s i m u l t a n e o u s l y  w i t h  s i g n a l s  NBLWD 

and WTAPE2. 

RTRKOR3 through RTRKORl 

R e a d  Track OR. S i g n a l s  are generated i n t h e T D R  and 

used  f o r  t h e  genera t ion  of s i g n a l  ATMWRD/. S i g n a l  

RTRKOR3 i s  generated if a t  least  one of t h e  f o l l o w i n g  

s i g n a l s  occurs: RTK18/  th rough RTRK13/ .  S igna l  

RTRKOR2 i s  generated i f  a t  least  one of t h e  f o l l o w i n g  

s i g n a l s  occurs : RTRK12/  through RTRK07/ .  S i g n a l  

RTRKORl i s  generated i f  a t  l ea s t  one of t h e  f o l l o w i n g  

signals occurs:  RTRKO6/ through RTRKOl/ .  

RTRK18 through RTRKOl 

R e a d  T r a c k  S i g n a l s .  S i g n a l s  ( 2 0  , lsec p u l s e s )  are re- 

ceived by t h e  TDR f r o m  t h e  ATM and cause t h e  g e n e r a t i o n  

of s i g n a l s  T D R I l t l  th rough TDRI 01,  T D R I P 3  th rough T D R I P 1 ,  

RTRKOR3 through RTRKOR1, and ATMWRD/. 

SAA15B through SAAOOB 
SAA15C through SAAOOC 
SAA15D through SAAOOD 
S A A 1 5 E  through SAAOOE 
SAB15B through SABOOB 
SAB15C through SABOOC 
S A B l 5 D  through SABOOD 
SAB15E through SABOOE 
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Sense Amplif ier  connect ions between C o r e  S tack  Modules 

and SA Modules. Numbers i n d i c a t e  b i t  p o s i t i o n s .  L a s t  

le t ter  i n d i c a t e s  MU ( B  f o r  MU2, C f o r  MU3, D f o r  MU4, 

E f o r  MU5). Connections wi th  t h i r d  l e t t e r  A and t h i r d  

l e t t e r  B are tw i s t ed  pa i r s  of w i r e s ,  i.e. sense l i n e s  

and t h e i r  r e t u r n s .  

SAC15 through SACOO. 

Sense Amplif ier  connect ions between SA Modules and 

Logic Modules. S igna l  SAC15 sets b i t  p o s i t i o n s  16 

and 15 of register GAM a t  t h e  occurrence of  s i g n a l  

WGAMSA; s igna l s  SAC14 through SACOO s e t  b i t  p o s i t i o n  

14 through 00 of regis ter  GAM a t  t h e  occurrence o f  

s i g n a l  WGAMSA. 

SAM12 through SAM01 

S igna l s  genera ted  by b i t  p o s i t i o n s  1 2  through 0 1  o f  

reg is te r  SAM. 

S h u t t l e  Count 1, equa l s  TC2560. 

Simplex Group P a r i t y  F a i l .  S igna l  i s  genera ted  by t h e  

SW Group P a r i t y  Tester of t h e  TDR and se t s  b i t  p o s i t i o n  

1 0  of r e g i s t e r  CONIN a t  t h e  occurrence of s i g n a l  I02 

if s i g n a l s  COOT09 (SMPLX) and TRNSBNK are  present .  

SCOl 

SGPYFL 

STCO1/ 

STOPRD 

SMPLX S i m p l e x ,  equals COOT09. 

SSAM12 through SSAMOl 

S igna l s  genera ted  by b i t  p o s i t i o n s  1 2  through 0 1  of 

register SSAM. 

Se t  T i m e  Counter B i t  P o s i t i o n  0 1  a t  t h e  occurrence of 

every  RATMSZ. 

Stop Reading. S igna l  i s  generated i n  Comparator STOP 

i f  t h e  conten t  of b i t  pDsi t ions  5 t h  ough 1 of r e g i s -  

t e r  IDSTRT i s  equal  t o  t h e  con ten t  of register IDSTOP, 

and i f  s i g n a l  TRNSIP i s  p resen t .  S igna l  i s  used i n  t h e  

C.  

S igna l  ( p u l s e )  i s  genera ted  when s i g n a l  BOEOT comes up 

and i s  used t o  gene ra t e  s i g n a l  CCH25/. 

STOPTA PE / 
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STOPWT/ Stop Wr i t ing .  S igna l  i s  genera ted  i n  Comparator STOP 

i f  t h e  content  of b i t  p o s i t i o n s  02 and 01  of register 

IDSTRT i s  equa l  t o  t h e  content  o f  b i t  p o s i t i o n s  02 and 

0 1  of register IDSTOP and i f  s i g n a l  TRNSIP i s  present .  

S igna l  i s  used i n  t h e  C. 

STROBE4 and STROBE5 

St robe  S igna l s .  S igna l s  (100 nsec p u l s e s )  are gener- 

a t e d  i n  t h e  T. S igna l  STROBE4 s t r o b e s  t h e  sense ampli- 

f i e r s  of MU4, and s i g n a l  STROBE5 strobes t h e  sense am- 

p l i f i e r s  o f  MU5. 

TADDlO through TADDOl 

S igna l s  genera ted  by b i t  p o s i t i o n s  10 through 0 1  of 

r e g i s t e r  TADDR. 

TC02 T i m e  Count 02. 

TC2560 T i m e  Count 2560 msec (2.56 sec.) 

TDRI15 through T D R I O l ,  and TDRIP3 through TDRIPl 

Tape D a t a  Receiver Input  S igna l s .  S igna l s  set t h e  in-  

p u t  b u f f e r  I B  of  t h e  TDR a t  t h e  occurrence of  s i g n a l  

WIB/. S igna l s  TDRI15 through T D R I O l  are genera ted  a t  

t h e  occurrence of  s i g n a l s  RTRK18/ through RTRK14/, 

RTRK12/ through RTRK08/, and RTRKO6/ through RTRK02/. 

S igna l s  TDRIP3 through TDRIPl are genera ted  a t  t h e  

occurrence of s i g n a l  TDRI13/, TDRI07/, and T D R I O l / .  

TDRT5 through TDRTP 

S igna l s  TDRT5 through T D R T l  are genera ted  by b i t  

p o s i t i o n s  5 through 1 of t h e  TDR ou tpu t  b u f f e r  ( t r i p -  

l ex )  and se t  b i t  p o s i t i o n s  1 5  through 11, 10  through 

06,  o r  05 through 0 1  of reg is te r  ATM a t  t h e  occurrence 

of s i g n a l  WATMX, WATMY, o r  WATMZ. S igna l  TDRTP i s  

genera ted  by b i t  p o s i t i o n  P of t h e  ou tpu t  b u f f e r  and 

sets  one f l i p - f l o p  of t h e  TW Word P a r i t y  Generator  a t  

t h e  occurrence of s i g n a l  WATMX, WATMY, o r  WATMZ. 

S igna l  TDRTO i s  genera ted  by t h e  p a r i t y  g e n e r a t o r  and 
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TGFTFL 

TMES 

TMFWD 

TMREV 

TRLWL 

TRNSBNK 

sets b i t  p o s i t i o n  00 of  register ATM a t  t h e  occurrence 

of  s i g n a l  WATMP. 

Triplex Group  P a r i t y  F a i l .  S igna l  i s  genera ted  by  t h e  

TW Group P a r i t y  Tester o f  t h e  TDR a t  t h e  occurrence 

of s igna l  TSTGFT, i .e.  a t  t h e  occurrence of  s i g n a l  

IO3/ o r  IO4/. S igna l  is  used i n  t h e  TW Error  Correc- 

t o r  of t h e  TDR t o  modify t h e  con ten t  o f *  TDR ou tpu t  

b J f f e r .  I f  s i g n a l  TGPYFL i s  present a t  104, b i t  p3si- 

t i o n  05 of regis ter  CONIN i s  se t ;  when t r a n s f e r r i n g  a 

bank from t a p e  t o  ACM memory, which i s  i n d i c a t e d  by 

t h e  presence o f  s i g n a l  TRNSBNK, b i t  p o s i t i o n  09 of  

register C O N I N  i s  set as w e l l  a t  t h e  occurrence of  

s i g n a l  104. 

Tape Moving E i t h e r  Side.  S igna l  i s  genera ted  i n  t h e  C 

i f  s i g n a l  TMF'WD o r  s i g n a l  TMREV i s  p re sen t .  

Tape Moving Forward. S igna l  i s  rece ived  from t h e  ATM 

and i n d i c a t e s  t h a t  t h e  tape i s  be ing  d r i v e n  i n  t h e  

forward d i r e c t i o n .  S igna l  i s  used i n  t h e  C.  

Tape Moving Reverse. S igna l  i s  rece ived  from t h e  ATM 

an3 i n d i c a t e s  t h a t  t h e  tape i s  be ing  

r eve r se  d i r e c t i o n .  S igna l  i s  used i n  

T e s t  Read Lines-Write Lines.  S igna l  

a f t e r  t h e  occurrence of s i g n a l  RGAM5 

of s i g n a l s  MWL16/ through MWLOl/ and 

through AMWLO1. A t  t h e  occurrence of 

p o s i t i o n  15 of  r e g i s t e r  C O N I N  i s  set 

i s  p resen t .  

T rans fe r  of  BJnk i n  progress .  S igna l  

d r i v e n  i n  t h e  

t h e  C. 

i s  genera ted  

a t  t h e  occurrence 

s i g n a l s  AMWL16 

s i g n a l  TRLWL, b i t  

i f  s i g n a l  RLWLFL 

i s  genera ted  i n  

t h e  C and i n d i c a t e s  t h a t  a bank of in format ion  i s  boing  

t r a n s f e r r e d  from tape t o  ACM memory, o r  v i c e  ve r sa .  

S igna l  i s  turned  on a t  t h e  occurrence o f  s i g n a l  I08 i f  

s i g n a l s  NBLIC2, COOT10/ (WDATA/), RDEQST, an3 TMFW2 are 

p resen t :  or  a t  t h e  occurrence o f  s i g n a l  ADVWC i f  s i g n a l s  
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TRNSIP 

TSC 

TSTGPY 

TSX and TSY 

TWDPY 

DCOl(WC64) and WTAPE2 are p resen t .  S igna l  TRNSBNK is  

turned  o f f  a t  t h e  occurrence of s i g n a l  EOBNKR and 

AMTO1 o r  EOBNKW and AMTll o r  a t  t h e  disappearance of 

s i g n a l  GOATM. 

T rans fe r  i n  Progress .  S igna l  i s  genera ted  i n  t h e  C and 

i n d i c a t e s  t h a t  an actual  read o r  w r i t e  ope ra t ion  i s  i n  

progress .  S igna l  i s  turned  on a t  t h e  occurrence of  

s i g n a l  I08 i f  s i g n a l s  NBLIC2,  COOT10/ (WDATA/), RDEQST, 

and TMFWD2 are p resen t  ( s i g n a l  i s  turned  on s imultan-  

eous ly  with s i g n a l  TRNSBNK when r e a d i n g ) :  o r  a t  t h e  

occurrence of s i g n a l  I08  i f  s i g n a l s  NBLIC2, COOT10 

(WDATA) , RDEQST, and TMFWD2 are p r e s e n t  ( s i g n a l  i s  

turned  on be fo re  s i g n a l  TRNSBNK when w r i t i n g ) .  S igna l  

TRNSIP i s  turned  o f f  a t  t h e  occurrence of s i g n a l  EOTOP/, 

s i g n a l  CTRNSIP/, o r  s i g n a l  CACM. 

Tes t  S h u t t l e  Count. S igna l  i s  genera ted  i n  t h e  C a t  

t h e  occurrence of s i g n a l  I08 i f  s i g n a l s  NBLIC2, RDLAST, 

an3 TMFWD2 a r e  p re sen t .  S igna l  sets b i t  p o s i t i o n  11 of 

r e g i s t e r  C O N I N  i f  s i g n a l  TC2560 (SCO1) i s  p r e s e n t .  

T e s t  Group P a r i t y .  S igna l  i s  genera ted  a t  t h e  occurrence 

of s i g n a l  103 and a t  t h e  occurrence of s i g n a l  104: 

s i g n a l  i s  used t o  gene ra t e  s i g n a l  TGPYFL. 

Top Select X and Top Select Y. Signals are generated 

i n  t h e  TI a r e  s i m i l a r  t o  s i g n a l s  BSX and BSY, and are 

used i n  t h e  Address Decoder MU t o  gene ra t e  s i g n a l s  XT? 

through XTO and YT7 through YTO. 

T e s t  Word P a r i t y .  S igna l  i s  genera ted  i n  t h e  T a f t e r  

s i g n a l  AMT03 of each EE o r  FE memory c y c l e  and a f t e r  

s i g n a l  AMT08 of those  memory c y c l e s  du r ing  which a 

word i s  t r a n s f e r r e d  from r e g i s t e r  ATM t o  r e g i s t e r  GAM. 

S igna l  TWDPY sets b i t  p o s i t i o n  14, 13 ,  o r  1 2  of r e g i s t e r  

C O N I N  i f  s i g n a l  WDPY i s  p resen t .  B i t  p,Dsit ion 14 i s  set  
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i f  s i g n a l  GOFEMU i s  p resen t ,  b i t  p o s i t i o n  13 i f  s i g n a l  

GOEEMU is  p resen t ,  b i t  p o s i t i o n  1 2  i f  s i g n a l  GOTA i s  

p resen t .  

TWPYGN and TWPYGN/Signal Connections wi th in  T W  P a r i t y  Generator 

VERTAP 

WATMGAM/ 

WATMP 

WATMS / 

WATMX/ 

Ver i fy  Tape. 

VERTAP of t h e  C P  and t r a n s m i t t e d  t o  t h e  ATM t o  vary 

t h e  s e n s i t i v i t y  of t h e  sense a m p l i f i e r s .  

W r i t e  i n t o  r e g i s t e r  ATM from r e g i s t e r  GAM. Sisinal i s  

genera ted  a t  t h e  occurrence of s i g n a l  WCHAM i f  s i g n a l s  

AMREQIN, CHHO, CHLO, and WTAPE3 are p resen t .  S igna l  

WATMGAM/ causes  t h e  gene ra t ion  of s i g n a l s  WATMGAM and 

CATM/. 

t i o n s  16 and 14 through 00 of r e g i s t e r  GAM i n t o  b i t  

p o s i t i o n s  15  through 00 of r e g i s t e r  ATM. 

W r i t e  i n t o  r e g i s t e r  ATM t h e  word P a r i t y  b i t  from t h e  

TDR. S igna l  i s  generated a t  t h e  occurrence of s i g n a l  

106,' and sets b i t  p o s i t i o n  00 of r e g i s t e r  ATM i f  s i g n a l  

TDRTO i s  p resen t .  

W r i t e  i n t o  r e g i s t e r  ATM Simplex information from t h e  

TDR. S igna l  i s  generated i n  t h e  C a t  t h e  occurrence of 

s i g n a l  I03 i f  s i g n a l s  I D R D 1 5 ,  IDRD03, and TRNSBNK a r e  

p re sen t .  S igna l  WATMS/ causes  t h e  gene ra t ion  of s i g n a l s  

WATMS and CATM/. S igna l  WATMS sets b i t  p 3 s i t i o n s  15  

through 00 of  r e g i s t e r  ATM i f  s i g n a l s  IB15 through IBOO 

a r e  p r e s e n t .  

W r i t e  i n t o  r e g i s t e r  ATM group X of t r i p l e x  informat ion  

from t h e  TDR. S igna l  i s  generated i n  t h e  C a t  t h e  occur- 

r a c e  of s i g n a l  I 0 5  i f  s i g n a l s  TME'WD3, DC02/, and DCOlB/ 

a r e  p r e s e n t ,  o r  i f  s i g n a l s  TMREV3, DC02, and DCOlB/ are 

p resen t .  S igna l  WATMX/ causes  t h e  gene ra t ion  of s i g n a l  

WATMX which sets b i t  p o s i t i o n s  15  through 11 of r e g i s t e r  

ATM i f  s i g n a l s  TDRT5 through TDRTl  a r e  p re sen t .  

This  2 8  Volt S igna l  i s  suppl ied  hy s w i t c h  

S igna l  WATMGAM e n t e r s  t h e  con ten t  of b:.t pos i -  
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WATMY/ 

WATMZ/ 

WBBAM 

WCHAM 

WCHO 7 / 

WCH2 1/ 

W r i t e  i n t o  register ATM group Y of  t r i p l e x  informat ion  

from t h e  TDR. S i g n a l  i s  genera ted  i n  t h e  C a t  t h e  

occurrence of s i g n a l  I05 i f  s i g n a l s  DC02/  and DCOl a r e  

present. S igna l  WATMY/ causes  t h e  gene ra t ion  of  s i g n a l  

WATMY which sets b i t  p o s i t i o n s  10  through 06 of  r e g i s t e r  

ATM i f  s i g n a l s  TDRT5 through TDRTl are p r e s e n t .  

W r i t e  i n t o  register ATM group Z of t r i p l e x  informat ion  

from t h e  TDR, S igna l  i s  genera ted  i n  t h e  C a t  t h e  

occurrence of  s i g n a l  I05 i f  s i g n a l s  TMFWD3, DC02, and 

D C l B  are p resen t ,  o r  i f  s i g n a l s  TMREV3, DC02/, and 

DCOlB/ are p resen t .  S igna l  WATMZ/ causes t h e  gene ra t ion  

of s i g n a l  WATMZ which sets b i t  p o s i t i o n s  05 through 0 1  

of r e g i s t e r  ATM i f  s i g n a l s  TDRT5 through TDRTl are 

present. 

W r i t e  i n t o  Both Bank r e g i s t e r s  of AM. S igna l s  WBBAM 

and WBBAM2 are der ived  from s i g n a l  MWBBEG/ which a l s o  

causes  t h e  gene ra t ion  of  s i g n a l s  WFBAM, CFBAM/, CEBAM/, 

and CEBAM2/. S igna l s  WBBAM and WBBAM2 set  b i t  p o s i t i o n s  

15 through 09 of r e g i s t e r  EBANKAM i f  s i g n a l s  AMWL07 

through AMWLO1 are p r e s e n t .  

Write i n t o  Channels of AM. S igna l  i s  der ived  from 

s i g n a l  MWCH/ and i s  used t o  gene ra t e  va r ious  WCH. 

s i g n a l s .  

W r i t e  i n t o  Channel 07.  S igna l  i s  genera ted  a t  t h e  

occurrence of s i g n a l  WCHAM i f  s i g n a l s  CHHO and CHL7 

a r e  p r e s e n t .  S igna l  WCH07 causes t h e  gene ra t ion  of 

s i g n a l s  WCH07 and CCH07/. S igna l  WCH07 sets b i t  

p o s i t i o n s  07 through 05 of r e g i s t e r  FEXTAM i f  s i g n a l s  

AMWL07 through AMWL05 a r e  p r e s e n t .  

W r i t e  i n t o  Channel 2 1 .  S igna l  i s  genera ted  a t  t h e  

occurrence of  S%fnal WCHAM i f  s i g n a l s  CHH2 and CHLl  

are present.  

s i g n a l s  WCH21, WCH21B, WCH21C, and CIDST.  S igna l s  

S igna l  WCH21/ causes  t h e  gene ra t ion  of 

E-43 



0 8 
R A Y T H E O N  C O M P A N Y  
S P A C E  A N D  I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

WCH2 3 / 

WCH21, WCH21B, and WCH21C set  b i t  p o s i t i o n s  15 through 

01  of r e g i s t e r  IDSTRT i f  s i g n a l s  AMWL16 and AMWL14 

through AMWLO1 are p resen t .  

W r i t e  i n t o  Channel 23. S igna l  i s  genera ted  a t  t h e  

occurrence of s i g n a l  WCHAM i f  s i g n a l s  CHH2 and CHL3 

are p r e s e n t .  

s i g n a l  WCH23 which sets b i t  pDsi t ions  05 through 01 of 

r e g i s t e r  IDSTOP i f  s i g n a l s  AMWL05 through AMWL01 are 

S igna l  WCH23/ causes t h e  gene ra t ion  of  

p re sen t .  Reg i s t e r  IDSTOP i s  c l e a r e d  by s i g n a l  CIDSP/ 

which i s  genera ted  a t  t h e  occurrence of s i g n a l  CIDST. 

WCH25/ and WCH25 

W r i t e  i n t o  Channel 25. S igna l  i s  genera ted  a t  t h e  

occurrence of s i g n a l  WCHAM i f  s i g n a l s  CHH2 and CHL5 

are p r e s e n t .  S igna l  WCH25/ causes  t h e  gene ra t ion  of 

s i g n a l s  WCH25 and CCH25/. S igna l  WCH25 sets b i t  

p o s i t i o n s  15, 13, 11, 10, 09, 07,  and 06 of r e g i s t e r  

CONOUT i f  s i g n a l s  -15, 13, 11, 10,  09, 07, and 06 

are p resen t .  S igna l  WCH25 a l s o  t u r n s  o f f  s i g n a l  TRNSIP 

i f  s i g n a l  AMWL08 i s  p resen t .  S igna l  CCH25/ c l e a r s  b i t  

p z s i t i o n s  11, 10 ,  09, 07, and 06. B i t  p a s i t i o n  15 i s  

r e s e t  by s i g n a l  WCH25 i f  s i g n a l  AMWL15 i s  p r e s e n t ,  and 

b i t  p o s i t i o n  13 i s  r e s e t  by s i g n a l  WCH25 i f  s i g n a l  

AMWL13 i s  p r e s e n t .  

JC04 W r i t e  Count 01, 0 2 ,  04; equal  GCO1, G C 0 2 ,  and GC04. wco1, wc02, 

WDATA 

WDPY 

W r i t e  D a t a ,  equa l s  COOT10. 

Word P a r i t y .  S igna l  i s  der ived  i n  P a r i t y  Block AM from 

s i g n a l s  GAM16, GAM16/, GAM14 through GAMOO, and GAM14/ 

through GAMOO/. I f  s i g n a l  WDPY i s  p resen t  a t  t h e  

occurrence of signalTWDPY, b i t  p o s i t i o n  14, 13, o r  1 2  

of r e g i s t e r  C O N I N  i s  s e t  t o  i n d i c a t e  a p a r i t y  e r r o r .  

( A  word i s  en te red  i n t o  r e g i s t e r  GAM from t h e  co re  

memory by s i g n a l  WGAMSA s h o r t l y  be fo re  t h e  occurrence 
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WEBAM 

WFBAM 

WGAMATM/ 

WGAMSA/ 

of s i g n a l  TWDPY; o r  a ward i s  en te red  i n t o  r e g i s t e r  

GAM from r e g i s t e r  ATM by s i g n a l  WGAMATM s h o r t l y  b e f o r e  

theoccurrence of s i g n a l  TWDPY. S igna l  TWDPY does not  

occur  s h o r t l y  a f t e r  e n t e r i n g  a word i n t o  r e g i s t e r  GAM 

from t h e  AGC, i .e .  a f t e r  s igna l  WGAMWL.) I f  s i g n a l  

WDPY i s  p r e s e n t  a t  t h e  occurrence of s i g n a l  WWDPY, b i t  

p o s i t i o n  00 of r e g i s t e r  GAM i s  set  t o  enter  a new p a r i t y  

b i t  i n t o  r e g i s t e r  GAM. ( B i t  p a s i t i o n  00 i s  c l e a r e d  by 

s i g n a l  CWDPY s h o r t l y  be fo re  t h e  Occurrence of s i g n a l  

WWDPY and al lows e n t e r i n g  a new p a r i t y  b i t  s h o r t l y  b e f o r e  

w r i t i n g  t h e  word i n t o  t h e  co re  s to rage . )  

W r i t e  i n t o  register E-Bank of  AM. S igna l s  WEBAM and 

WEBAM2 are der ived  from s i g n a l  MWEBG/ which a l s o  

causes  t h e  gene ra t ion  of s i g n a l s  CEBAM/ and CEBAM2/. 

S igna l s  WEBAM and WEBAM2 s e t  b i t  p o s i t i o n s  15 through 

09 of r e g i s t e r  EBANKAM i f  s i g n a l s  AMWL15 through 

-09 are p resen t .  

W r i t e  i n t o  r e g i s t e r  F-Bank of AM. S igna l  WFBAM i s  

der ived  from s i g n a l  MWFBG/ which a l s o  causes  t h e  gen- 

e r a t i o n  of s i g n a l  CFBAM/. S igna l  WFBAM s e t s  b i t  pas i -  

t i o n s  15 through 11 of r e g i s t e r  FBANKAM i f  s igna l s  

AMWL15 through A M W L l l  are p resen t .  

W r i t e  i n t o  r e g i s t e r  GAM from r e g i s t e r  ATM. S igna l  i s  

genera ted  a t  t h e  occurrence of WCHAM if signals AMREQIN, 

CI-IHO, CHLO, and RTAPE3 a r e  p re sen t .  S igna l  WGAMATM/ 

c a u s e s t k  gene ra t ion  of s i g n a l s  WGAMATM and CGAM/. 

S igna l  WGAMATM e n t e r s  t h e  con ten t  of b i t  p o s i t i o n s  1 5  

through 00 of r e g i s t e r  ATM i n t o  b i t  pDsi t ions  16 and 

14 through 00 of r e g i s t e r  GAM. 

W r i t e  i n t o  r e g i s t e r  GAM from Sense Ampl i f ie rs .  S igna l  

i s  generated i n  t h e  T d u r i n g t h e  presence of s i g n a l  

AMT02 t h e r e a f t e r ,  and a t  t h e  beginning of s i g n a l  

AMT03 i f  s i g n a l  GOACM o r  s i g n a l  GOTA i s  p r e s e n t  and i f  
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WGAMWL/ 

WGFRC 

s igna l  INHRD/ i s  no t  present ( i s  a t  4.4 V o l t s ) .  Signal  

WGAMSA/ causes  t h e  gene ra t ion  of s i g n a l  CGAM/. 

W r i t e  i n t o  register GAM from t h e  W r i t e  L ines .  S igna l  

i s  der ived  from s igna l  MWG/ i f  s i g n a l  MWG/ occurs  be- 

t w e e n  t imes  T 5 and T12,  and i f  s i g n a l  AMADDR i s  pres-  

e n t .  S igna l  WGAMWL/ causes  t h e  gene ra t ion  of s i g n a l s  

WGAMWL and CGAM/. S igna l  WGAMWL sets b i t  pDsi t ions  16 

through 0 1  of r e g i s t e r  GAM i f  s i g n a l s  -16 through 

A M W L O l  are p r e s e n t .  ( B i t  p o s i t i o n  00 i s  set  by s i g n a l  

WWDPY. ) 

W r i t e  G Force.  S igna l  i s  genera ted  a t  t h e  occurrence 

of s i g n a l  RGAM2/ o r  s i g n a l  RGAM3/ ( i . e .  a t  t ime Tg4 of 

s u b i n s t r u c t i o n  STD2, K O ,  TCFO, CCSO, BZFO, o r  BZMFO). 

S igna l  WGFRC becomes s i g n a l  MWGFRC i n  t h e  IP .  S igna l  

MWGFRC f o r c e s  t h e  AGC t o  gene ra t e  s i g n a l  WG/. 

WIB/ and WIB2 

W r i t e  i n t o  I n p u t  Buffer  of TDR. S igna l s  are genera ted  

i n  t h e  Tape Data Retr iever .  S igna l  WIB/ s e t s  t h e  f l i p -  

f l o p s  of t h e  inpu t  b u f f e r  i f  s i g n a l s  TDRI15 through 

T D R I O 1 ,  and TDRIP3 through T D R I P l  a r e  p re sen t .  S igna l s  

WIB/ and WIB2 a r e  used i n  t h e  C.  

WIDRD and WIDRD/ 

Write i n t o  r e g i s t e r  IDREAD. S igna l  WIDRD/ i s  i d e n t i c a l  

WIDST3 / 

t o  s i g n a l  I 0 7 /  and causes  t h e  gene ra t ion  of s i g n a l s  

WIDRD and CIDRD/ .  S igna l  WIDRD e n t e r s  t h e  con ten t  of 

b i t  p o s i t i o n s  15  through 0 1  of r e g i s t e r  ATM i n t o  b i t  

p o s i t i o n s  1 5  through 0 1  of r e g i s t e r  IDREAD. 

Write i n t o  s e c t i o n  3 of r e g i s t e r  IDSTRT.  S igna l  i s  

generated i n  t h e  C a t  the i n s t a n t  s i g n a l  NBLWD i s  turned  

on. S igna l  W I D S T 3 /  causes  t h e  gene ra t ion  of s i g n a l s  

WIDST3 and C I D S T 3 / .  S igna l  WIDST3 e n t e r s  the con ten t  

of b i t  p o s i t i o n s  04 and 03 of r e g i s t e r  IDSTOP i n t o  b i t  

p o s i t i o n s  02  and 0 1  of r e g i s t e r  IDSTRT, and enters  
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WNTRLK 

WOVRYD 

ONE'S  i n t o  b i t  p o s i t i o n s  05 and 03 of register IDSTRT. 

(This  enters  a TA-bank code i n t o  r e g i s t e r  IDSTRT. The 

I D  word, which i s  t o  be w r i t t e n  on tape f i r s t ,  i s  t a k e n  

from t h e  f i r s t  loca t ion  of t h a t  bank o f  which t h e  code 

i s  contained i n  r e g i s t e r  IDSTRT a f t e r  t h e  occurrence 

of s i g n a l  WIDST3 .) 

WLSTUCK and WLSTUCK/ 

W r i t e  L i n e  Stuck. S i g n a l s  are generated i n  t h e  C.  

F l i p - f l o p  WLSTUCK i s  reset a t  t i m e  T 1 of each memory 

cyc le .  The f l i p - f l o p  i s  set  as soon as  s igna ls  MWL16/ 

through M W L O l /  are not  present  ( a l l  are a t  4.4 Vo l t s )  

t h u s  i n d i c a t i n g  t h a t  no w r i t e  l i n e  i s  s tuck .  

I n  case t h e  f l i p - f l o p  i s  not  se t ,  it p rov ides  s i g n a l  

WLSTUCK. S igna l  WLSTUCK i s  ga ted  by s i g n a l  A M T l l  a t  

t i m e  T 1 1  t o  g e n e r a t e  s i g n a l  WLSTUCK/ which se t s  b i t  

p ~ s i t i o n  15 of r e g i s t e r  CONIN.  S igna l  WLSTUCK i s  a l s o  

used t o  g e n e r a t e  s i g n a l  PSOFF/. 

W r i t e  I n t e r l o c k .  Switch on t h e  Con t ro l  P a n e l  p r e v e n t s  

w r i t i n g  on t a p e  when t h i s  s i g n a l  i s  t r a n s m i t t e d  t o  t h e  

ATM. 

W r i t e  Over Ride. This 2 8  Volt  s i g n a l  i s  supp l i ed  by 

Switch ERAS/WRITE of theCP,  and t r a n s m i t t e d  t o  t h e  

ATM t o  p u t  it i n t o  t h e  w r i t e  mode. 

WRITEX and WRITE!Y 

WSAM 

WSSAM/ and WSSAM 

W r i t e  X and W r i t e  Y. S i g n a l s  are gene ra t ed  i n  t h e  T and 

c o n t r o l  t h e  w r i t e  d r i v e r s  i n  t h e  ME Modules. 

W r i t e  i n t o  r e g i s t e r  SAM. Signa l  i s  de r ived  from s i g n a l  

MWSG/ which a l s o  causes  t h e  g e n e r a t i o n  of s i g n a l  CSAM/. 

S igna l  WSAM sets b i t  p a s i t i o n s  1 2  through 0 1  of regis ter  

SAM i f  s i g n a l s  -12 through -01 are p r e s e n t .  

Write i n t o  r e g i s t e r  SSAM. S igna l  WSSAM/ i s  gene ra t ed  

i n  t h e  T a t  t h e  occurrence of s i g n a l s  AMTOl and MONWTHI/, 

and causes  t h e  g e n e r a t i o n  of s i g n a l  WSSAM which e n t e r s  
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t h e  conten t  of  reg is te r  SAM i n t o  reg is te r  SSAM. 

WSTB/ and WSTB 

Write S t robe .  S igna l  WSTB/ (a 2 psec p u l s e )  is gener- 

a t e d  i n  t h e  C a t  t h e  occurrence of s i g n a l s  102400 and 

51200 i f  s i g n a l  RATMX/, RATMY/, RATMZ/, R?iTMS/, o r  

RGSE/ i s  present .  S igna l  WSTB/ causes t h e  gene ra t ion  of 

s i g n a l s  WSTB and PWSTB. S igna l  WSTB i s  t r a n s m i t t e d  t o  

t h e  ATM t o  strobe t h e  w r i t e  t r a c k  s i g n a l s  WTRK18 

through WTRKO1. 

WWDPY 

WTAPE2 and WTAPE3 

W r i t e  Tape. Refer t o  s i g n a l  NBLWD which i s  equa l  t o  

WTAPE . 
WTRK18 through WTRKO1 

Write Track S igna l s .  S igna l  (20 Itsec p u l s e s )  are gen- 

e r a t e d  i n  t h e  TDT and t r a n s m i t t e d  t o  t h e  ATM where 

they  are s t robed  by s i g n a l  WSTB. S igna l s  WTRK18 

through WTRKO1 are genera ted  under t h e  c o n t r o l  of 

s i g n a l s  RATMS/, RATMX/, RATMY/, RATMZ/, and RGSE/. 

W r i t e  Word P a r i t y .  S igna l  i s  genera ted  i n  t h e  T 

dur ing  t h e  occurrence of s i g n a l  AMT10. Signa l  sets 

b i t  p a s i t i o n  00 of register GAM if s i g n a l  WDPY is 

presen t .  

XB7 through XBO 

X Bottom s e l e c t i o n  s i g n a l s .  S igna l s  are genera ted  i n  

t h e  Address Decoder MU a t  t h e  occurrence of s i g n a l  

BSX. Numbers 7 through 0 i n d i c a t e  t h e  con ten t  of b i t  

p,crsitions 03 through 0 1  of regis ter  SSAM i f  s i g n a l  

GOFEEE i s  p re sen t ,  o r  t h e  con ten t  of b i t  pDs i t ions  03 

through 0 1  of register TADDR i f  s i g n a l  GOTA i s  p r e s e n t .  

S igna l s  XE7 through XBO c o n t r o l  t h e  XB s e l e c t i o n  

swi tches  I n  t h e  Mu's.  
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XT7 through XTO 

X Top s e l e c t i o n  s i g n a l s .  S igna l s  are genera ted  i n  t h e  

Address Decoder MU a t  t h e  occurrence of  s i g n a l  TSX. 

Numbers 7 through 0 i n d i c a t e  t h e  con ten t  of b i t  pos i -  

t i o n s  06 through 04 of r e g i s t e r  SSAM i f  s i g n a l  GOFEEE 

i s  p resen t ,  o r  t h e  conten t  of  b i t  p o s i t i o n s  06 through 

04 of  r e g i s t e r  TADDR i f  s i g n a l  GOTA i s  p resen t .  Sig- 

n a l s  XT7 through XTO c o n t r o l  t h e  XT s e l e c t i o n  swi tches  

i n  t h e  MU'S. 

XC7B through XCOB 
XC7C through XCOC 
XC7D through XCOD 
XC7E through XCOE 
XR7B through XROB 
XR7C through XROC 
XR7D through XROD 
XR7E through XROE 
XW7B through XWOB 
XW7C through XWOC 
XW7D through XWOD 
XW7E through XWOE 

X Read/write c u r r e n t  l i n e s  between ME Modules and Core 

Stack Modules. Letters R i n d i c a t e  read  l i n e s ,  l e t t e r s  

W i n d i c a t e  w r i t e  l i n e s ,  and second l e t t e r s  C i n d i c a t e  

common l i n e s .  Numbers 7 through 0 i n d i c a t e  r e l a t i o n s  

t o  XB and XT s i g n a l s .  Letter B i n d i c a t e s  MU2, l a s t  

l e t t e r  C i n d i c a t e s  MU3, D i n d i c a t e s  MU4, and E i n d i c a t e s  

Mu3. 

YB7 through YBO 

Y Bottom s e l e c t i o n  s i g n a l s .  S igna l s  a r e  genera ted  i n  

t h e  Address Decoder MU a t  t h e  occurrence of s i g n a l  BSY. 

Numbers 7 through 0 i n d i c a t e  t h e  con ten t  of b i t  pos i -  

t i o n s  09  through 07 of r e g i s t e r  SSAM i f  s i g n a l  GOFE i s  

p r e s e n t ,  o r  t h e  conten t  of b i t  p o s i t i o n  09 of r e g i s t e r  

EBANKAM and t h e  con ten t  of b i t  p o s i t i o n s  08 and 07 of 

r e g i s t e r  SSAM i f  s i g n a l  WEE i s  p r e s e n t ,  o r  t h e  con ten t  

of b i t  p o s i t i o n s  09 through 07 of r e g i s t e r  TADDR i f  
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s i g n a l  GOTA i s  p resen t .  S igna l s  YB7 through YBO c o n t r o l  

t h e  YB s e l e c t i o n  switches i n  t h e  Mu ' s .  

YT7 through YTO 

Y Top s e l e c t i o n  s i g n a l s .  S igna l s  are genera ted  i n  t h e  

Address Decoder MU a t  t h e  occurrence of s i g n a l  TSY. 

Numbers 7 through 0 i n d i c a t e  t h e  con ten t  of b i t  pos i -  

t i o n s  1 2  and 11 of r e g i s t e r  FBANKAM and t h e  con ten t  of 

b i t  p o s i t i o n  10  of r e g i s t e r  SSAM i f  s i g n a l  GOFE i s  

p resen t ,  o r  t h e  conten t  of b i t  p o s i t i o n s  1 2  through 

1 0  of r e g i s t e r  EBANKAM i f  s i g n a l  GOEE i s  p r e s e n t ,  o r  

t h e  conten t  of b i t  p o s i t i o n s  02 and 0 1  of r e g i s t e r  

IDSTRT and t h e  conten t  of  b i t  p o s i t i o n  10  of r e g i s t e r  

TADDR i f  s i g n a l  GOTA i s  p resen t .  S igna l s  YT7 through 

YTO c o n t r o l  t h e  YT s e l e c t i o n  switches i n  t h e  M u ' s .  

YC7B through YCOB 
YC7C through YCOC 
YC7D through YCOD 
YC7E through YCOE 
YR7B through YROB 
YR7C through YROC 
YR7D through YROD 
YR7E through YROE 
YW7B through YWOB 
YW7C through YWOC 
YW7D through YWOD 
YW7E th rough  YWOE 

Y Read/write c u r r e n t  l i n e s  between ME Modules and Core 

Stack Modules. L e t t e r s  fol lowing l e t t e r  Y have t h e  

same meaning a s  ind ica t ed  f o r  s i g n a l s  XC7B through 

XWOE . 
Z 1 5 B  throug ZOOB 
Z15C through 2032 
Z15D through ZOOD 
Z15E through ZOOC 

I n h i b i t  c u r r e n t  l i n e s  between ME Modules and Core 

Stack Modules. Numbers 15 through 00 i n d i c a t e  b i t  

p o s i t i o n s .  L e t t e r  B i n d i c a t e s  MU2, C i n d i c a t e s  Mu3, 

D i n d i c a t e s  MU4, and E i n d i c a t e s  MU5. 
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102400 and 102400/ 

102.4 Kpps. Pulses  of 2 psec  are gene ra t ed  i n  t h e  

12800 and 12800/ 

12.8 KHz. 

t o  synchronize t h e  ACM power supply.  

Square wave i s  gene ra t ed  i n  t h e  T and used 

25600 and 25600/ 

25.6 KHz. Square wave i s  genera ted  i n  t h e  T and used 

t o  c o n t r o l  and synchronize t h e  Am Power SUPPlY- 

51200 and 51200/ 

51.2 Kpps. 

and used t o  advance t h e  master  coun te r  i n  t h e  C. 

P u l s e s  of 10 $set are genera ted  i n  t h e  T 
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