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EVFtEWORD. 

This docment provides guidance for  the eelectlc~n and.applicatlan of 

microelectronic  devices i n  space systems. m h a 6 l e  is placed upon 

considerations  affecting  reliability of system employing such  devices. 

This handbook consists of two volmes. Volume I canprises mix sections 

of user-oriented  technical  discuseion,  ranging frcan design,  manufacture, 

use of the  devices in  subsystems, and epeciflcations  to  reliability and 

failure physics. Volme I1 lists and gives the characteristics of 

approldmately 2,000 devices,  arranged t o  faci l i ta te  device  selection. 

"he material  presented  herein was prepared by ARINC Research Corporation, 

under contract number NAS 12-528, NASA Work Unit No. 125-25-04-25-25. 

Some of  the  material used I s  copyrighted;  penniseion for Its use is  

gratefully acknowledged. 

The U.S. Army Electronics Command, MID, through its standardization program, 

Project 5962-004, has revlewed the draf'ts and provided editorial  and 

technical canmente. 

This document will be revised  periodically; canrments and suggestions  regarding 

forthccxning iesues  are  solicited, and should be directed  to: 

NASA Electronics Research Center 
Qualifications and Standards Laboratory 
Component Standards Branch 
575 Technology Square 
Cambridge, Massachusetts oU39 
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1. INDEX OF MANUFACTURERS 

Companies  engaged  in  manufacturing  standard  microelectronic  devices  are 
listed  in  Table 1 along  with  basic  information  on  the  nature of their  devices. 

-~ 

Menufacturer 1s 
Name and Address 

Alpha  Microelectronics  Co Inc 
10501 Rhode Island Avenue'' 
Beltsville.  Maryland 

Amelco. Inc. 
Semiconductor  Division 

Mountain View. California 
1300 Terra  Bella  Avenue 

Burroughs  Corporation 
Plainfleld,  New  Jersey 

Corning  Electronics 

Raleigh,  North  Carolina 
3900  Electronics  Drive 

CTS  Research,  Inc. 
2101  Cumberland Avenue 
West Iafayette,  Indiana 

Fairchild  Semiconductor 

Mountain View, California 
545 krhlsman Road 

3eneral  Electric 
Semiconductor  Products  Dept. 
Electronics  Park 
Syracuse 1, New York 

3eneral  Electric 
Light Military Electmnics Dept. 
ltica, New York 

:enera1 Instruments  Corporation 
500 W .  John  Street 
Hlcksvllle, New  York 

Phllco-Ford 
2920  San  Ysldro Way 
Sante Clara,  Callfornls 

ialex 
139 Maryland Street 
El Segundo,  Callfornia 

I'IT Semiconductor8 
3301  Electronics Way 
West Palm Beach, Florida  33402 

Semiconductor  Division 
Hughes Aircraft  Company 

Newport Beach, California 

Intellux, Inc. 
P. 0. Box 929 
Santa  Barbara,  California 

Mepco, Inc. 
35 Abbett Avenue 
Morristom, New  Jersey 

Motorola  Semiconductors 

Phoenix,  Arizona 
BOX 955 
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National  Semiconduotor Cow. 
-bury, Connecticut 

Norden Division of 
United  Aircraft 

tiontalk, Connecticut 

Phllco 
hnsdale Division 
Lansdalc, Pennsylvania 

Radiation. Inc. 
Melbourne,  Florida 

Radio  Corporation of America 
Harrison, New Jersey 

Raytheon 
Semiconductor  Division 

Mountain View, California 
350 Ellis Street 

Signetic  Corporation 

Sunnyvale, California 
680 West Maude  Avenue 

Sillconix  Inc 
1140 W. Ebelyn'Avenue 
Sunnyvale,  California 

Sperry  Semiconductor 
Norvalk, Connecticut, 06852 

Sprague  Electric  Canpany 
North Adams, Massachusetts 

Stewart-Warner 
Mlcrocircults,  Inc. 
730 East  Evelyn Avenue 
Sunnyvale, California 

Sylvania  Electric 
Products, Inc. 

Semiconductor  Division 
Woburn, Massachusetta 

Texas  Instruments, 
Incorparated 

Semiconductor  Components Div. 

Dallas 22, Texas 
P. 0. Box  5012 

Transitron  Electronic Corp. 
Wakefield. Massachusetts 

Varo, Incorporated 
2201  Ualnut  Street 
Oarland, Texan 

Yestinghouse  Electric C o w .  
Moleoular  Electronics ~ivisior 
P. 0. Box 1836, Baltimore 
Elkridge,  Maryland 
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*Indicates  technology or devices  llated in device8  catalog only and hence  does 
not necessarily  indlcate  total capability. See Table 4 for  explanation of code. 
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2. CATALOG OF DEVICES 

2 . 1  General 

The ca ta log   of   microe lec t ronic   devices  i s  r e s t r i c t e d   t o   t h o s e   d e v i c e s  
t h a t   a r e   i n t e g r a l   u n i t s  and that  cannot  be  broken down into  smaller  segments 
without   destruct ion of t h e   e n t i r e  unit. The ca t a log  i s  f u r t h e r   r e s t r i c t e d ,   i n  
gene ra l ,   t o   t hose   dev ices   i n  which a l l  a c t i v e  and  passive  elements  necessary  to 
a f u l l y   o p e r a b l e   c i r c u i t   a r e   i n c l u d e d  and  intraconnected i n  one  package. A f e w  
of the   devices   tabulated  offer   only  quest ionable   compliance  with  these  require-  
ments ;   however ,   these  except ions  are   readi ly   ident i f iable   in   the  schematic  
diagrams  (see  Section 2 . 5 ) .  

It canno t   be   s t r e s sed   t oo   s t rong ly   t ha t   t h i s   ca t a log  m u s t  be  considered  as 
an i n i t i a l   r e f e r e n c e  and  used  accordingly.   Detai led  appraisal  of a c i r c u i t  m u s t  
inc lude   re ference   to   the   manufac turer ' s   da ta   shee t  or consul ta t ion  with  the manu- 
f a c t u r e r .   I n   t h e   e x t r a c t i o n  of da ta  for t he   ca t a log  from  the  individual manu- 
f a c t u r e r s '   d a t a  sheets, a number of f a c t o r s  made i t  impossible   to   provide a 
s tandard   t abula t ion   wi th   va lues   tha t  were exactly  comparable  from  one  circuit   to 
another .   These  factors   included  the  var ie ty  of formats   used,   the   var ie ty  of 
in format ion   presented ,   the   var ie ty  of words  used t o   d e s c r i b e   t h e  same item, the  
va r i e ty  of d e f i n i t i o n s   a p p l i e d   t o   t h e  same words,  and the   va r i e ty  of t e s t i n g  
condi t ions .  The r e p o r t e d   c h a r a c t e r i s t i c s  and the  manner of t h e i r   p r e s e n t a t i o n ,  
however,  have  been r e s t r i c t e d  and se l ec t ed  so  that  t h e   v a l u e s   l i s t e d  from c i r c u i t  
to   c i rcu i t   a re   reasonably   comparable .  The use r  i s  urged t o   r e a d   c a r e f u l l y  
sec t ion  2 .2 ,  "Notes  Concerning Oolumn Headings," i n   o r d e r  t o  avoid  misunder- 
standings  from some of t h e   a r b i t r a r y   d e f i n i t i o n s   t h a t  were necessary   to   main ta in  
a reasonable  degree of uniformity i.n the   ca ta log .  

The catalog  has  been  developed  with  separate  sections for l i n e a r   c i r c u i t s ,  
d i g i t a l   c i r c u i t s ,  and d i g i t a l   a r r a y s .  The d i g i t a l   c i r c u i t s  and d i g i t a l   a m a y s  
a r e   p r e s e n t e d   i n   t h e  same format .   In   the   l inear -c i rcu i t   fo rmat ,   the  column 
headings for e l e c t r i c a l   c h a r a c t e k i s t i c s   a r e  somewhat d i f f e r e n t .  

2 .2  Notes  Concerning Column Headi= 

2 . 2 . 1  D ig i t a l  and  Linear  Circuit   Formats 

C I R C U I T  DESCRIPTION - Devices  are l i s ted  a l p h a b e t i c a l l y   a c c o r d i n g   t o   c i r c u i t  
func t ion .  However, d e s c r i p t i v e  t i t l e s  for c i r c u i t   f u n c t i o n s  are by no means 
standard  throughout  the  electronics  industry.   For  example,   one  manufacturer 's  
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"Driver" i s  another   manufacturer ts   "Buffer" ,   and  yet   another   manufacturer ' s  
" Inver te r" .   In   the   device   ca ta log ,  a l l  l ike   func t ions   have   been   ass igned   the  
same d e s c r i p t i v e  t i t l e  -- r ega rd le s s  of the  manufacturer ' s   terminology -- accord- 
i n g   t o   t h e   f o l l o w i n g   c r i t e r i a :  

MFR 
Index  of 

A l l  l o g i c   f u n c t i o n s   a r e   d e s c r i b e d   i n   t h e   p o s i t i v e   l o g i c  mode. For 
example, a func t ion  i s  described as an "AND" ga t e  i f  a l l  i n p u t s   a r e  
r e q u i r e d ,   t o  be a t  the   h igh   l eve l   ( l og ic  "1") t o   a c q u i r e  a high-level  
ou tpu t .  

If a slash mark appears  between two descr ipt ive  terms,   the   device  can 
be used t o  per form  e i ther  of the two funct ions  descr ibed.   For  example, 
i f   c i r c u i t r y   f o r  a complementary  output  were  added  to  the  device 
d e s c r i b e d   i n  Note 1, it  would be described as an "AND/NAND" ga t e ,  and 
c r o s s - l i s t e d   a s  "NAND/AND" g a t e .  

When a hyphen  appears  between two o r  more descr ip t ive   t e rms ,   the   device  
i s  a m u l t i f u n c t i o n   c i r c u i t  which  performs  funct ions  in   ser ies  o r  s e r i e s -  
p a r a l l e l  as d e s c r i b e d ,   a n d   i n   t h e   o r d e r   l i s t e d ,   i n   t h e   t i t l e .  For 
example, i f   t h e   o u t p u t s  from two "AND" ga t e s   a r e   app l i ed  t o  the  input  
of  a "NAND" g a t e ,   t h e   c i r c u i t  i s  described  as  an "AND-NAND" g a t e .   I f  
m u l t i f u n c t i o n   c i r c u i t s   c o n t a i n   s t a g e s  that  o p e r a t e   i n   p a r a l l e l ,   t h e  
p a r a l l e l   f u n c t i o n s  are l i s t e d   i n   a l p h a b e t i c a l   o r d e r .  For example, i f  
one of the   input  "AND"  g a t e s   i n   t h e  p r i o r  example  were  an "OR" ga t e ,  
the  device would be described  as  an "AND-OR-NAND" g a t e .  The c i r c u i t  
schematic m u s t  be consul ted  to   determine  the  precise   configurat ion.  

I f  a device  contains  more than a s i n g l e   c i r c u i t  a n d   t h e   c i r c u i t s   a r e  
functionally  independGnt,   the  term "DUAL", "TRIPLE", or "QUAD", as 
appropr i a t e ,  w i l l  follow  the  generic name. The c i r c u i t s   a r e   u s u a l l y  
i d e n t i c a l  b u t  no t   in   every   case ;   the   major i ty   o f   except ions   involve  a 
d i f f e r e n c e   i n   t h e  number o f  gate   inputs .   For  example, i f  a device  con- 
t a i n e d   t h r e e   i d e n t i c a l  "NAND" gates ,   each wi th  three   inputs ,   the   device .  
would be descr ibed  as  a "NAND, TRIPLE 3 INPUT" g a t e .  On the  other   hand,  
i f  one  of t h e   c i r c u i t s  had only two inpu t s ,   t he   desc r ip t ion  would be 
"NAND, TRIPLF, 2-3-3 INPUT" g a t e .  

A l l  abbrevia t ions   a re   expla ined   in   Sec t ion  2.3. 

(Manufacturer) - The code name can  be i n t e r p r e t e d  by r e fe rence   t o   t he  
Manufacturers  of  Microelectronic  Devices  (Table 1). 

TECH (Technology) - The code l e t t e r  can  be i n t e r p r e t e d  by r e f e r e n c e   t o  
Table 4. These  codes  should  not be confused wi th  t h e   E l e c t r i c a l   C h a r a c t e r i s t i c  
Codes.   (Let ter  symbols a r e  used f o r   b o t h . )  
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OPER TEMP CNTGRDE (Operating  Temperature,  Centrigrade) - The temperatures 
def ined  by t h e  MIN and MAX columns  represent   absolute  limits. Operation  outside 
t h i s  range may be de t r imenta l   to   the   device .  The s ign   has   been   omi t ted   in   the  
MAX column  on the  format f o r  l inear   devices   and   should  be understood a s   be ing  
pos i t i ve   i n   eve ry   ca se .  

SUPPLY VOLTAGE VDC (Supply  Voltage, DC Volts)  - T h i s   f i e l d ,   d i v i d e d   i n t o  
two sepa ra t e  columns, will i n d i c a t e  a requirement   for  a t h i r d  power supply If a 
l e t t e r  code  (explained i n  Table 7 )  appea r s   In  column 2. The v o l t a g e ( s )   l i s t e d  
a re   cons i s t en t   w i th   t he   va lues  l isted for o t h e r   e l e c t r i c a l   c h a r a c t e r i s t i c s  o f  

the   device;  however, the major i ty   o f   d ig i ta l   devices  may be o p e r a t e d   a t   d i f f e r e n t  
vol tage  supply  levels ,with  corresponding  t rade-offs  i n  va lues   o f   the   o ther  
c h a r a c t e r i s t i c s .  The values  coded a s  m a x i m u m  a re   absolu te ;   opera t ion  above these 
maximums  may be d e t r i m e n t a l   t o   t h e   d e v i c e .  

PACKAGE TYPE - The numbers o r   l e t t e r s   a p p e a r i n g   i n  t h i s  column r e f e r   t o   t h e  
Package Outline  Drawings that  a re   compi led   in   Sec t ion   2 .4 .  A l e t t e r  code i s  used 
t o   d e s i g n a t e  a package t h a t   h a s  a JEDEC number and i s  r e g i s t e r e d  w i t h  t he  EIA. 
Table 5 explains  this code. Numbers are   used  for   unregis tered  packages.  

An a s t e r i s k  is used i n   t h e  column t o  show  when addi t iona l   packages   a re  
ava i l ab le   fo r   t ha t   pa r t i cu la r   dev ice  b u t  have  not  been l i s ted   because  of space 
l i m i t a t i o n s .  

SCKEMATIC NO. - The numbers i n  t h i s  column r e f e r  t o  the  schematic  drawings 
in   Sec t ion   2 .5 .  A l e t t e r  code appears   af ter   the   schematic  number i f  t h e r e  is 
an  except ion  to   the  given  drawing.  T h i s  code is explained  in   Table  6 .  

2 . 2 . 2  Digital-Circuit   and  Digital-Array  Formats 

PWR DIS MW (Power Di s s ipa t ion  Milliwatts) - T h i s  f i e l d   p r e s e n t s   t y p i c a l  
power supp ly   d ra in   a t  2 5 O C .  The v a l u e s   i n   t h e  column represent   the  average 
power d r a i n   a t  a 50-percent  duty  cycle. When mul t ip le -c i rcu i t   devices   (dua l ,  
t r ip le ,   e tc . )   a re   encountered ,   the   va lues   p resented   a re  for one c i r c u i t .  

FAN OUT - The value i n  t h i s  column represents   the  number of  l i ke - s t age   i npu t s  
tha t  can be direct-coupled  to   each  output  of the   c i rcu i t ,   over   the   s ta ted   opera t ing-  
temperature  range. When the  value i s  coded a s  maximum, it represents   the   fan   ou t  
possible   under   the most favorable  condition?  and  usually a t  2 5 O C .  When two values 
appear i n  t h i s  column, t h e   c i r c u i t   h a s  two output   terminals   with  different   fan-  
o u t   c a p a b i l i t i e s .   I n  t h i s  case,  one  of th8   ou tputs  will usual ly  be from  an  emitter 
follower.   Generally,   such  multiple  outputs  can  drive  the  stated  loads  simultaneously.  

INPUT THRESHOLD  VOLTS - The v a l u e   i n   t h e  column headed ZERO i n d i c a t e s   t h e  
maximum vol tage that  can be app l i ed   t o   t he   c i r cu i t   w i thou t   t u rn ing  on the   input  
t r a n s i s t o r .  A n y  voltage below t h i s  l e v e l  will be  processed by t h e   c i r c u i t  as a 
" logic   zero".  The values  under  the ONE column represent   the  minimum vol tage   tha t  
can be app l i ed   t o   t he   i npu t   w i thou t   t u rn ing  o f f  t h e   i n p u t   t r a n s i s t o r .  Any l e v e l  



above t h i s   v a l u e  w i l l  be  processed by t h e   c i r c u i t  as a " logic   one".   Values   in  
both columns are   wors t   case  a t  25OC. Values shown are negat ive when the   va lue  i n  
t h e  ZERO column i s  g r e a t e r   t h a n   t h a t   i n   t h e  ONE column. 

NOISE  IMMUNITY  VOLTS - This i s  the difference  between  the  input   threshold 
l e v e l  and the   cor responding   ou tput   l eve l   o f   the   c i rcu i t .  The column i s  included 
only as a convenience,  since  noise-immunity  voltage i s  simply the lower  of  the 
fol lowing two d i f f e r e n c e s :  

(1) Input- threshold  zero minus output - leve l   zero  

( 2 )  Output-level  one  minus  input-threshold  one 

DELAY NANOSECS - The v a l u e s   i n   t h i s  column represent   the  maximum 
d e l a y   a t  25°C. It i s  t h e  sum of  the  turn-on  delay and turn-off  delay  divided by 2 .  

The values  should be considered as gross  approximations  since  they are h ighly  
dependent upon the  conditions  under  which  they are measured  and  upon the var ious 
d e f i n i t i o n s  used to   def ine  turn-on time and  turn-off time. 

OPERATING SPEED MHz - The v a l u e s   i n  t h i s  column r ep resen t   t he  maximum 
c l o c k   r a t e s  f o r  which t h e   c i r c u i t  was des igned   t o   ope ra t e ,   ove r   t he   s t a t ed  tem- 
perature   range.  Va lues  coded as maximum indicate   possible   operat ing  speeds  under  
t h e  most favorable  conditions  and a t  25OC. 

OUTPUT L;EVEL VOLTS - The va lue   i n   t he  column  headed ZERO i nd ica t e s   t he  
maximum low-level   vol tage  that  w i l l  appear a t  the  output .  The v a l u e s   i n   t h e  
column  headed ONE i n d i c a t e   t h e  minimum high-level   vol tage that  w i l l  appear a t  the 
output.   Both columns a re   wors t - case   va lues   a t  25°C. Values shown are negat ive 
when the   va lue   i n   t he  ZERO column i s  g r e a t e r   t h a n   t h a t   i n  the ONE column. 

2 . 2 . 3  Linear  Format  Only 

SUPPLY  POWER  MILLIWATTS - The v a l u e   i n  this column represents  the t y p i c a l  
power d r a i n  from the  supply a t  25OC with no s i g n a l   a p p l i e d   t o  the input .  When a 
m u l t i p l e   c i r c u i t   d e v i c e   ( d u a l ,   t r i p l e ,   e t c . )  i s  encountered,  the  value shown i s  
the power d r a i n   p e r   c i r c u i t .  A value coded as maximum i n d i c a t e s  the  absolu te  
maximum power t h a t  can  be  diss ipated by the  device.   Operat ion beyond th i s   va lue  
may be de t r imen ta l   t o   t he   dev ice .  

IMPEDANCE - The value shown is  t y p i c a l   a t  25OC. 

G A I N  - The va lue   appear ing   in   the  VOLTAGE V/V column r e p r e s e n t s   t h e   r a t i o  of  
output   vol tage  to   input   vol tage  and is t y p i c a l  a t  25°C. The va lue   i n   t he  POWER DB 
column r e p r e s e n t s   t h e   r a t i o  of output power t o   i n p u t  power expres sed   i n   dec ibe l s .  
The values shown a r e   t y p i c a l   a t  25°C. 

3 DB B.W. MHz (Three-dB  Bandwidth,  Megahertz) - The value shown i s  t y p i c a l  
a t  25OC and represents  the upper  frequency a t  which  gain i s  3 dB down from  the f l a t  
response.  The lower 3-.dB frequency is genera l ly  a few hundred  hertz OT less. 
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N.F. DB (Noise  Figure) - The  value  shown  is  typical at 25OC.  UnPts are  decibels. 

COM.MODE REJ.DB (Common Mode  Rejection) - The value  shown  is  typical  at  25OC. 
Uriits are  decibels. 

DLFF. OFFSE2 MV (Differential  Offset,  Millivolts) - The value shown is the 
maximum  input  differential-offset  voltage  and is the  typical  value a t  25OC. 

H.D. $ MAX (Harmonic  Distortion) - The  value  is  shown  as  a  percentage;  it 
represents  the  maximum  harmonic  distortion  at  25OC. 

OUTPUT SIGNAL - The value shown  under the  column  headed SWING represents  the 
peak-to-peak  voltage  that  can  be  obtained  without  clipping  and  is  typical  at  25OC. 
The  value  shown in  the  column  headed  POWER  represents  the  available  load  power 
consistent  with  the  specified  distortion  or, in cases  where  distortion  is not 
applicable, the  rated  power-dissipation  characteristic of  the  device. 

2.3 Codes  and  Abbreviations 

Codes and  abbreviations  used  are  presented  in  Tables 2, 3, 4, 5, 6, and 7. 

lode 

* 
# 
A 
B 
C 
D 
E 
F 
J 
K 

L 

M 
P 
R 
S 
T 
W 
X 

TABLE 2 

ELECTRICAL  CHARACTERISTIC CODES 

Explanation 

Maximum 
Minimum 
Divide  by 1000 
Multiply  by 1000 
Divide  by 100 
Multiply  by 100 
Divide  by 10 
Multiply  by 10 
Microwatts  divided  by 10 
Maximum  forward  current  in 

Diode  reverse  recovery  time 

Multiply  by 10" 
Single  ended 
Input 

milliamps 

output 
Typical 
Worst  case 
Maximum  milliamps 

Abbreviation 

BCD to  B 
BCD to D 
CLCKD 
c PS 
DB 
DIFF 
DIR 
D to A 
EX 
GND 
H. D. 
I F  
INP 
MHz 
MONO 
N . F .  
PH 
REV 
TRNSTRS 
SP 
VDC 
VF 
WC 

TABLE 3 

ABBREVIATIONS 

Explanation 

Binary  Coded  Decimal  to  Binary 
Binary  Coded Decimal to  Decimal 
Clocked 
Cycles  per  second 
Decibel 
Differential 
Direct 
Digital to Analog 
Expandable 
Ground 
Harmonic  Distortion 
Intermediate  Frequency 
Input 
Megacycles  per  second 
Monostable 
Noise  Figure 
Phase 
Reverse 
Transistors 
Split 
Volts DC 
Variable  Feedback 
With  Complement 



T A K E  4 
MANUFACTURER TECHN0106Y CODES 

Code 

A 

B 

C 

D 

- 

E 

F 

0 

H 

J 

K 

L 

M  

N 

0 

P 

R 

S 

T - 

E?qlanation 

Si l icon,   monoli thic ,   p lanar-diffused,   epi taxial ,   passivated.   ( told  leads  to  aluminum meta l lza t icn .  

Same as A, excep t   t ha t  a l l  intraconnect ions  are   monometal l ic .  

Same as A, b u t   a l s o   h a s   p o l y c r y s t a l l i n e   i s o l a t i o n .  

Alumina subs t ra te   g lazed   wi th   a lka l i - f ree   g lass .   Res is tors  formed  by p h o t o r e s i s t  masking  and  subsequent 
e tch ing   of   t in   ox lde   depos i ted  by non-vacuum process. Copper conductor  material  i s  appl ied  by a n   e l e c t r o l y s i s  
s i lk -screen   process .   Trans is tors   a re   d i scre te   s i l i con   face-bonded  ch ips .  

Alumina subs t r a t e .   Res i s to r s   a r e  vacuum-deposited  nichrome. T ramis to r s ,   d iodes ,  and  capaci tors   are   a t tached 
d i s c r e t e  components. 

Same as A, but  without e p i t w .  

Alumina subs t r a t e ;   ceme t   r e s i s to r s ;   me ta l - s lu r ry   i n t r aconnec t ions   and   capac i to r s   app l i ed  by s i lk-screen  
process   brazed  to   substrate .   Act ive  devices   are   planar   passivated  s i l icon  chips  bonded t o  wafer. 
Connections  from  chips  ape thermocompression-bonded wire  leads.  

m l t i c h i p ;  a l l  c i r c u i t   e l e m e n t s   a s   s e p a r a t e   p l a n a r   e p i t a x i a l   p a s s i v a t e d   s i l i c o n   c h i p s  bonded t o  a non- 
conductive  substrate.  Intraconnections  are  thennocompression-bonded  wires.  Multiple  internal  connections 
t o  a s i n g l e  node a r e  made t o  vacuum-deposited or brazed  metal-slurry  leads.  When poss ib le ,   ch ips   a re  bonded 
d i r ec t ly   t o   me ta l   heade r  o r  header  post f o r  g rea t e r   hea t   d i s s ipa t ion  and  reduced  lead  length.  Construction 
d e t a i l s  will depend i n   l a r g e  measure  on c i r c u i t   t y p e  and  design. 

Same QS A ,  except that resis tor8  are   vacuum-deposi ted  on  the  monocrystal l ine  Substrate .  

Monoli thic   device  consis t ing of metal-oxide-s i l icon  t ransis tors .   Source and drain  regions  are   planar-  
d i f fused .   I so l a t ion   l aye r  i s  s i l i c o n  monoxide.  Gate e lec t rodes  and in t r aconnec t ions   a r e  vacuum-deposited 
aluminum. 

Film  thickness i s  t y p i c a l l y  2500i; l i ne   w id ths   a r e  0.003" minimum. Terminat ions  and  capaci tor   plates   are  
Res is tors  formed by photores i s t   masking   of   pyro ly t ica l ly   depos i ted   t in   ox ide  on g l a s s  of  matched expansivity.  

sea led  by a f u s i b l e  powdered g l a s s ,  which a l so   Serves  as a d ie lec t r ic   for   the   capac i tor .   In t raconnect ion  
s i lk - sc reened   s i l ve r   s lu r ry ;   a f t e r   s i l k - sc reen ing ,   t hey   a r e   f i r ed .   Pas s ive  components are   hermetical ly  

p a t t e r n s   a r e   e l e c t r o p l a t e d  and photo-etched.   Act ive  devices   are   cased  in  TO-18 o r  TO-46 cans and a re   a t t ached  
by  welding. 

Thin-fi lm  passive  components  with  active  devices  separately  attached. 

Thin-film  resistors  and  conductors  vacuum-deposited  on  ceramic  substrate. A monol i th ic   d i f fused   s i l i con  ch ip  
con ta in ing   a l l   a c t ive   dev ices  18 at tached  to   the  ceramic  Substrate;  and intraconnections  between  chip,  
substrate,   and  bonding  posts  are thermocompression-bonded leads.  

Cermet r e s i s to r s ;   d i sc re t e   ac t ive   dev ices   s epa ra t e ly   a t t ached .  

Conductors  and  capacitors  deposited on a  nonconducting  substrate.   Inductor  leads  are bonded t o  conductor  pads 
on the   subs t r a t e .  

h l t i c h l p ;   s e l e c t e d   p o r t i o n s  of t he   c i r cu i t   a r e   p l ana r   d i f fused   i n to  two or  more s i l i con   ch ips .  The ch ips   a re  
intraconnected  with thermocompresslon-bonded wire  leads.  

Same a s  C, but  the  intraconnections  are  monometall ic.  

Same a s  S ,  excep t   t he   r e s i s to r s   a r e  vacuum-deposited. 

TABLE 5 
PACKAGE  CODES 

L e t t e r  

A 

B 
C 

D 
E 

F 
G 
H 
J 
K 
L 
M  
N 
P 
Q 
R 

S 
T 
[I 

V 
w 
X 

Number 
TO 

TO-99 
To-100 
TO-86 
To -70 
TO -79 

TO-85 
TO-84 

TO-116 
To-80 

TO-74 
To-101 

TO-76 
TO -77 
TO-78 
TO-97 
TO-73 
TO-91 
To-89 
TO-90 

TO-87 
m-95 

To -88 

Numbers 

2 -9 
2 -10 
2-14 

2 -9 
2 -9 

2 -14 
2-14 
2 -20 

2 -9 
2-11 
2-10 

2 -9 
2 -9 
2 -9 
2-10 

2-11 
2 -15 
2-15 
2-15 

2 -22 
2 -22 

2 -22 

- 
Letter 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M  
N 
P 
Q 
R 
S 

T 
[I 

v 
W 
X 
Y 

z 

__ 

- 

TABLE 6 
SCHEMATIC EXCEPTION CODES 

Exception 

No pull-up r e s i s t o r  

Terminal A omitted 
R 1 ,  R2, Q l  omitted 

A and B intraconnected 
No re s i s to r ;   d iodes   r eve r sed  
No r e s i s t o r  
Short   out R 2  

52, 53, C2 C 3  omitted 
Short   out R 1 ,  R2 

PNP t rans is tors ,   d iodes   reversed  
Output   res is tors   omit ted 
R 2  omitted 
R 1 ,  R2 omitted 
Omitted 91, 95 i n p u t   t o  Q2 64 
No capac i tors  
Short   out R6, R7 
C R I  omitted 
R 1  o f f  GND and t o  output 
R1, C I ,  omitted 
R4, 91 omitted 
PNP Devices 
Gates   a re   4  INP p lus  C U K  
Celete  dashed-line  area 
NPN devices 
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TABLE 1 
THIRD POWER SUPPLY CODES 

Voltages of 

Supplies 
Le t te r   Thl rd  Power- 

D 
E 24 

12 



2.4 Outline  Drawings 
Outline  drawings of packages  used for 

microe lec t ronic   devices   a re  shown on the  
following  pages. The spec i f ic   conf igura-  
t i o n s  are indexed -- by t y p e ,   l e t t e r ,  and 
number -- in   thd  Catalog  of   Devices .  The 
dimensions shown a r e   i n   i n c h e s .  
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*Package Type 
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PACKAGE TYPE 67 
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PACKAGE TYPE 68 

2-16 



265'' r 
M A X  

1 t "+"t 
H I N D E X  PO T IN I 

- 
BENO 

TO SUIT' 

i 
1- 

.0035" 

.0045" 

T 
- 

.ZIO"MIN 

- .OIO"MIN 

.om'' 
MAX 

PACKAGE TYPE 69 

! 

2-17 



T 
1 

0.175 

1,000 
f 0.005 

PACKAGE TYPE 70 

0.050 
0.010 

0.025 

"c -0.004 
L 

0.156 
- +0.032 

I I -  
+- 

I 

10 

f0.002 d i a .  

16 L e a d s  1 0 2  0 

1.000 12 0 

0.100 I 14 o 

I 0 5  
r 0 4  

15 0 

11 0.016 > 0 

*0.005 13 

f 0 . 0 0 3 ~ ,  

- T i  

J 
0.150fO. 005 + 

0.600 
k0.003 

0.200 
20.005 A l l  D i m e n s i o n s   i n   I n c h e s  

Leads a re  Gold P l a t e d   D u m e t  

PACKAGE TYPE 71 

2-18 



Package is Epoxy Fhcapsulant \ 
F = Diameter of Leads 
G = Number of Leads 

c I 

L I I I 1 73 1 Max. 1 Max. 1 Max. 1 Max. I I 1 I 0.650 0.700 0.500 0.200 

PACKAGE TYPE 72 AND 73 

0. i25 I 

All dimensions  in   inches 

PACKAGE TYPE 74 
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Index Mark 7 

PACKAGE TYPE 97 
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2.5 Schematic Draplings 

Schematic  drawings of microelectronic  devices 
are  presented on the  fol lowhg pages. Each drawing 
i s  referred t o  -- by schematic number -- in the 
Catalog of Devices. In many instances,   the  circuit  
configuration shovm is only a basic  representation of 
the   actual   c i rcui t .  The descriptive terms following 
the  generic name in   the  Circui t   Descr ipt ion column of 
the  Catalog of Devices must be applied t o  modify as 
necessary  the  circuit shown. The Circuit  Description 
column may indicate a need for   modif icat ion  in   the 
following  characteristics: 

Multiple  circuit  (dual,  triple,  etc. ) 

Number of inputs 

Expandable  nodes 

Where appropriate,  additional  differences between the 
configuration shown apd the  actual  configuration are 
indicated by a l e t t e r  code in the Schematic Number 
column i n   t h e  Catalog of Devices. These codes are 
explained in Table 6. 

2-27 





2-29 



pvcc 

2 -30 



Schematic 

one 
for 

stage 
of 

D f A  
Converter 

b 

2-31 



117 I 

"OD 
0 

118 

2 -32 



2-33 



e 

b 

2-34 



139 I 

2-35 



2-36 



V. 

5; 'C 

I - C  

2-37 



" 



2-39 



6 

162 I 

6 

2-40 



LOGIC 
UCllOH 

:.mtnr. 
UL'IOII 

IIWAUI 1Ill I IMG 
1lCIIOH . . "_ """" - """""""" ,%I: 

UCIIOH IICIIOI. 

Not e : 

SN73Ol have  capa- 
i c i t o r s   i n   p a r a l -  

l e l  w i t h  R l ,  R2, 

TI-SN53 0, SN7300, 

I R3, R 4  (SIT7301 
I only) and R1, R2,  
! are   not   int racon-  
I 

i nected to Vcc 
! 
I 

* EXTERWALLI CONNECTED CAPACITOR8 

EXTERNAL 
r-- 1 

GND 
6 

2-41 

.I___- 
- 



t' 

170 I 

? ?  

GND INPUT 

171 I 
? N o t  e : 

C i r c u i t r y  
w i t h i n  dashed 
l i n e   o m i t t e d  
on G I - N C P C 1 6 .  

'1 
I 
I 
I 
I 
I 

172 I 

OUT 

175 I 

2-42 



176) 

r""? 

177 I 

179 I 

P 

180 I 
"cr 

P 

2-43 



T .-I 

2-44 



190 I , 

P 

? 

f 
" 

193 I 



2-46 



f 

r---- -7 

1 T I  I !  

/// 



n 

6 

208 I 

d hl + 

209 I 

211 I 

R1 'i 
6 

2-48 



0 0 

r 

Note: Circui t  shown i s  dual 
with common reference 
source 

216 I 

13 
0 

I 

""_"""". 

Note;  Circuitry  within dashed 
l ine   appl ies   on ly  t o  
TI-SN513, SN5162 and 
SPRG-US-103 J US0113 

2 1 8 1  



Note: Circui t ry   within 
dashed l i ne   app l i e s  
only t o  SPRG-US0115 

221 1 

2-50 

124 I 



P 

2-51 



e 

231 I 

" ." 
OMIT ----- FOR 8800 A 
OY,T "-."- 
QMIT----- FOR 0200 C 

FOR 0200 B 

234 I 

Note:  Portion of circuitry 
within dotted l i n e  
appl ies   only to 
II-SN511,  SN5112, 

m USOlOl 
SN5lll; SPRG-USO111, 

p 

2361 b 

2 -52 



237 1 
I 

? 

? 

i!"Ll 
"""& """ 

m 

0 

Q 

2-53 



I 245 I 

6 

I 
0 1 I 1 

RE R B  

'48 1 



253 I 
P P 

2-55 

" 

"- 



b 
255 I J- 

isz """_ 
- - - "" 

""" 

1 

ca, 

- 6CND 

2-56 



2611 ~ G N D  

262 
d GND 

RESET 

265 I 

2-57 



270 I 
p vcc 

vcc 

P 

2-58 



B 
C 
D 

b 
X GND 

273 I 

k c  P P 

274 I 

2-59 



6 

I L 

0 I 

7- "cc - 

CC F- 



"0" 
0 

k c  
? 

2-61 



r 

2-62 



2-63 



2-64 



I I I  I 

-V 

293 I 

2-65 



m t 

298) 

299 J 

2-66 



2 14. 

s I3 

4 I2 

5 II 

6 IO 

7 9 

GND 

GND 

2-67 



1 

J ! 
303 I 

rn GND 

2-68 



GND - 
306 I 

2-69 



b 

309 I 

K 
I I d! HIGHLEVEL OUTPUl 

2-70 



2-71 

" 

_" 
I 



2 -72 



! 



Ts 
1 

;;p k c  

-0 GND 
8 



-r I I I  

2-75 

, 

I 



I 

\ 

1- 

120 

-2-76 



. .  

2-77 



P P  

b 

I 

2-78 



I -  
0 I 

r 

P P 

2-79 



2-80 



vc  c 

3 3 7 1  

T 
vcc 

339 I 

2-81 



7 
502 I 

503 I t 

+SUPPLY 

VOUT 

I 
I 
L""J 

0 
+vcc 

505 I 

506 1 

2-82 



507 I 

INPUT 
(INV.1 

INPUT 
ON-INV.) 

508) 

- vu 

Q k c  

2-83 



Note: Q1 and Q5 are  omitted 
from MOTA MC1530. Input; 

5 are t o  bases of Q2 ahd 

2-84 



I I 
523 ' 

2-85 

" 



4 

OUTPUT 

k 
3uTPUT 
-0 

INFUT 1 

INPUT 2 

0 OUTFWT 1 

0 GND 

0 OUTFWT 2 

Y 

2-86 



I 

-0 

532 I 

0 P 

1 
4 

0 

b 

534 I 

535 I 

536 I 

2-87 

. _" 
. , , . ,  



+Es 
0 

I A" 
I"""", 

I 539 I 542 I - 

2-88 



r 1 

543 I d 6 

L 

E out 

T 
" 

- 

4 

4 

544 I 547 I 
,-a TP ,-o OUTPUT 

I20 MC OSC MIXER 

545 I 



548 I - 

f 

+ Y C  

+INPUT 
INON-INVI -INPUT 

(INVI 

OUTPUT 
COLLECTOR 

OUTPUT 
EMITTER 

I549 I I 

I 6 

I L 

1550 1 / c 

V t  

MOM-INVERTING 

INVERTING 
INPUT 

INPUT 

GIOUND 

OUTPUT 

2-90 

u v- 
,53 
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WITH AN EXTERNAL CONNECTION 
e3 

Note 1. The output stages of this amplifler  operate in a class B condition. 
If c h s  A operation of the output stages is desired, a 
DK resistor is connected between pins 9 and 10. 
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2.6 Printout of Cataloq 

The complete catalog is presented i n  
three  sections -- Digital  Circuits,  Linear 
Circuits, and Dig i ta l  Arrays. Each section 
i s  indexed by manufacturer ' 8  name, part 
number, page number,  and l i n e  number. 
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- ._ k F ~ .  . " ~ ~ - R s .  pART-N.uHB.EF "" ------ 
PAGE NO- L I N E  NO- 

_. . - . . . .". - ". - """ .. """_ """ 

AHEL l O L A  8 24 
AHEL 1018 8 25 
AHEL l0lC 8 21 A K ~ . ~ '  _. - 

8 26 
AMEL 1028 8 23 

8 22 
AHEL ll6A 28 12 
AUEL 1168 28 11 

1S2A" - "- 
"._ .. ~AEI; _. r*r ."- ____"" 

I U  
I AHEL 1250  24 30 
P 
0 AHEL 125C 24 31 
w AMEL 126A. 24 27 

AMEL 1268  24 29 

~ E - L  -."-  -.""- 12"- AUEL 116C 28 
l 2 l A  26 10 

26 9 
"..- AHEL L"2-i 1218  26 '11 - 

AHEL 1'22 A 26 23 
AHEL 1228 26 24 
AHEL 122c 26  25 

AH€ L 1238 26 
AHEL "- 123C 26 40 
AHEL 124A 23  36 
AHtL  1248 23 38 
AHEL 124C 37 23 

r., AMEL 125A  2.4 36 

. " m i x - -  26 3e 
39 - " 

-."- 

AHEL 12 
AMEL 12 
AHEL 12 
AHEL 12 

"" . -.-I"- 

".""-" 

AHEL 13 
AMEL n 
AMEL 13 
AUEL 13 

" 

AHEL 14 
AKEL 

AMEL 14 
AHEL 36 "- 
AHEL 

A H E L  
30 
30 

AHEL 31 
AHEL 31 

AMEL 32 
AHEL 32 

".-.""" 

1 
I 

it 24 28 
) A  26  25 
I8 25 27 
IC 25 29"- 
l A  7  17 
.B 7 16 
!C 7 
!A 

18 -.. 
9  9 

!0  9 10 . 
!C 9 8 
!A 4 42 
!B 4 .40 
!C 4 41 
I BG '. 8 39 
LCG 8 40 
XJ 8 41 
.0G 9 29 
CG 9 28 
EL. " "." 
L BG 

27 .- 
27 6 

1CG 27  5 :a--"-" 27 7"" 

- 

9 

-. . " HFR". .. ~-FRf ~ART-.Nu-~eER."~ ~ ~ ~ - ~ " ~ - o "  . ~ ~ E .  N-*-o 

"" "_ "" " ""._."""_._ "_ 
AHEL 32286  27 3 
AHEL 322CG 27 4 
AHEL 322CJ 27 2 
AHEL 33186 7 3 7  
AHEL 331CG 7 
AMEL 331CJ 7 33 
AHEL 341 BG 5 45 
AMEL 341CG 5 
AHEL 

47 
34lCJ 5 46 

. AHEL 3428G 13 46 
." AHEL 342CG 13 

342CJ" 
44 

AMEL 13 45 
AHEL 36186 8 14 
AMEL 361CG 8 16 

..". -"""I- " - 
" " 32- 

." -."""- "" ._ - -. 

-. ." AH-E~"- AHEL 361CJ 8 - 
36286 

AHEL 
19 0 

362CG 8 17 m 

AHEL 362CJ 
K 

18 
AHEL 4002A 13 40 

0 
TI 

AHEL 40020  13 39 0 

"" . AHEL - - 4002C- 1 1  41 
AHEL 5008  25 11 

+ 
5010  25  24 

AHEL 5020  24 26  n 
AHEL 5038 25 40 0 

AMEL 504B 25 16 E 
AHEL 5050 

4 

AHEL 
31 

5068 
'0 

AMEL 5079 25 42 32 

AHEL 5088 
" 4 

6  3 0 
AHEL - 5098 10 43 c 
AHEL 

4 
510% 4 

AHEL 
30 

5118 4 28 
5300 

AHEL 5318 
25 23 

5328 E4 
AHEL 

35 
5338 25 

AHEL 
43 

5348  25 
AMEL 

15 
535 0 

AHEL 5360 2 4  32 
30 

5378 25  41 
5388 6 

AHEL 5390 
4 

10 
AMEL 

44 
5408 

AMEL 
4 31 

5419 4 
AHEL 542 0 

32 

AHEL 
33 

25 
25 ' .  19 

15-. 2 
8 

8 
"_ - """"_ " 

- 
F 

"""!!!E!=-"_ = 

"" 25 
2 4  33 W 

"- "_ -.- 

. . . -. .AME-L- . " " ". "".""" """." 

~ - ~ - E ~ .  . "" 25 "" 28 

"". .- - " ".. - ."". 25 "" 

AHEL- 
AHEL -_ - "_. . _." ~ " _  _"._ - 

""" .". ~ ".""."."""""" - - -. . - - . -_ - . . - . 
._ -. -A"FL-- " 5438 -5 4-4 . . .-. . .. . .. .-. - .- . -. - .. - 18 - 



MFR  MFRS PART NUMBER P16E NO- VINE NO- 

AHEL 5478 25 17 
AntL 5488 25 20 
AHEL 5708 2 5  21 
AMEL 5718 25 32 
AHEL 5728 24  37 

5138 25 45 
AHEL 5748 25’ 22 nm 5758 26  26 
AHEL 5768 24 34 
A H E L  5 f 7 B  25 44 
AHEL 5788 6 2 
ANEl .  5 (98 LO 45 
AHEL 5808 4 29 
A H E L .  5828 4 34 
AMPL 5838 25 1’3 
AHbL 5848 25 1’2 
AnEL 5858 4 35 
ANt L 58 I0 25 14 
CORN 0065 27 39 
CORN 006 ? 29 36 
CORN 0094 9 19 
ET1 SNX1304 1 1 

10 
I FSC CL958 5 2 
G 
-F FSC CS70l 15 38 

FSQ CS700 15  37 

f sc CS704 30 9 
FSC CS705 3 28 
FSC CTL952 24 12 
FSC CTL953 4 2 
FSC CtL954 3 4 1  
FSC CTL955 4 26 
FSC CTL956 5 E3 
FSC DTC930 17 48 
FSC DTL931 w 16 
FSC DTL932 18 8 
F sc DTk.944 17 47 
FSC OTL945 11 9 
F SQ OTL946 19 5 
FSC  DTL 948 11 13 
FSC DTL950 29 43 
FSC DTL951 14 14 
FSC OTL962 20  27 
FSC FL90029 8 34 
FSG FL90329 26 14 
FSC Fi91029 23 43 
FSC FL91129 23 20 
FSC FL91129 27 22 
FSC FL91429 23 42 

FSC FL91529 24 40 
FSC FL92129 7 10 
FSC FL92328 1I 6 
FSC FL92329 11 3 
FSC FL92629 11 2 
FSC FL92729 9 13 
FSC FL93029 18 1 
FSC FL93129 11 26 
FSC FL93229 18 9 
FSC FL94429 18 2 
FSC FL94529 11 8 
FSC FL94629 19 6 
FSC FL94829 11 14 
FSC FL95029 29  M 

- FSC FL95129 14 8 
FSC FL96229 20 26 
FSC LPOT9040 12 15 
FSC LPDT9041 16  25 
FSC LPDT9042 16 32 
FSC L900 6 31 
FSC L900C 8 30 
FSC L9Ol 4 45 
FSC L901C 4 M 
FSC L902  28  16 
FSC L902C 28 L9 
FSC L903 26 13 
FSC L903C 26 
FSC 

x2 
L904 5 

FSC 
34 

L904C 5 29 
FSC L907  26 
FSC 

27 
L907C 26 

FSC 
26 

L914 
FSC 

23 40 
L914C 

FSC 
23 39 

L915 
FSC 

24 39 
L 9 l f C  24  38 

FSC L925 23 
FSC 

27 
L924  27 

FSC 
20 

FSC 
L926 11 1 
L926C 1F 7 

FSC L927 9 x2 
FSC L927C 
FSC 

9 14 
MWL909 26 

FSC 
5 

MYL910 
FSC 

23 41 
MYL911 23 

FSC 
L 9  

FSC 
21 

FSC 
5 

MWL913 
32 

30 
FSC 

15 
MYL921 7 9 

nwL9 11 27 
n w ~ 9 1 2  

! 



." _ .  -___ 
HFR  HFRS  PART  NUMBER  PRGE M), LIRE NO. 

FSC S E l O l  21 43 
FSC SE102 21  17 
FSC SE105 
FSC 

4- 23 
SEl10  21  16 

FSC S E l l 5  15 
FSC SE124  29 16 
FSC SE150 21  9 
FSC f E l 6 O   1 4  9 

~. 

~" 23 - 

.F SC SH21OO 5 11 
FSC SH2lOl 28 9 
FSC . TTL103 16 

- FSC 
40 

TTL 104  22 L2 
GE LR 7736079 4 39 
GESP 12x101  21  41 
GESP 12x248  14  13 
GESP 4JPA345 31   17  
GESP 4JPA358 3 1  16 
GI MEH2001 8 11 
G I  MEHYOOO 5 
G I  

18 
HEW5001 8 12 

N 
GI HEW5002 8 
G I  

4 
I MEN5003 8 6 

0 
P G I  MEH5005 7 12 
ul G I  MEN5006 8 3 

G I  HEW503 26  20 
G I  HEM522 25  9 
GI MEH529 28  45 
G I  MEN900 24 z4 
GI HEM901 14 
G I  NCPC12 5 9 

_ _ _  

- 

28 - 

G I  NCPC16 14 5 
G I  NCPCl7 3 1  
G I  

10 
NCPCSll 

G I  
3 1  2 

NCPC513 30  45 
G I  NCPC8 28  17 
G I  NCPC9 31  12 
GI NCS675A 3 1  
G I  

5 
NClO 

G I  
26  37 

N C l l   2 1  40 
G I  PC10 26- 47 
61 PC11  22 
GI .PC 13  30 10 
G I  PC14 24  41 
G I  PC1 5 16  8 
GI PC18 
G I  PC401" 

4 
3 1  

GI 
14 

PC402 3 1  
G I  PC501 31  1 

- 5 .  

"_ 14 " 

15 " 

- G I  PC502 31.  3 
GI PC503 30 44 
GI PC504 30  47 
GI PC512 3 1  4 
G I  PC514 30 46 
GI PC521 3 1  6 
G I  PC523 30 48 
1 NTX  DMXXXXX 14 19 
I NTX  FFXXXXX 29  17 
INTX FFXXXXX 29  46 
INTX FFXXXXX 29 19 
I NTX  GBXXXXX 26 21 
1 NTX  GBXXXXX 5 7 j2  
INTX GGXKXXX 28 8 = 
INTX MVXXXXX 13 47 x 
INTX STXXXXX 3 1  9 $: 
I T T  - HlC930 17 40 
ITT  MlC932 17 
I T 1   H l C 9 3 6  18  41 41 4 
I TT MlC937 18  42 F 
I TT MlC944 17 
ITT'   MlC945 10 42 a 

e 
38 

ITT  HlC946  19 1 
I TT MlC948 10 40 4 

s 
ITT  MlC949 19 3 -u 
I TT HlC950  29 42 - m 

I TT MlC951 14 1 
z 

ITT  MlC961  17  39 
4 
0 

ITT  MlC962 
c 
4 

ITT  HlC963  20  25 
MEPC 640702 1 12 

CI 
0 

HEPC 640703  28 
3 s. 

MEPC 640704  14. 43 e: 
3 

7 
MOTA H C l l l l  4 13" 

0 
E 

MOTA MC1112 4 7 
MOTA MC1113 4 5 
MOTA HC1114 4 27 
MOTA MC1115 8 43 
MOTA HC201 21  42 
MOTA MC202 2 1  19 
ROTA HC203 4 19 
MOTA MC204 21  18 
MOT A 
MOT A 

8 
HC206 15 

MOTA 
25 

HC207 15 
MOTA 

42 
HC208 15 

MOTA 
41 

MC209 29 
MOTA nc2 12 16  12 

" 

" 

" 

0 - z 

___- 20 24 - 

- 
___ " " 

. -. " 

. - -_ " - - 

- MC205 2 1  

-. -. - - -. . " . - - - . - - " -_________ 
___ 22- 



MFR MFRS PART NURBER P M E  mk LIM- H F R R S  PART NURBER P l b E  NKL LIllE NO- 

MOT A MC213 16 11 
MOTA HC215 3 33 
MOTA HC2 51 21 64 
MOT A MC252 2 1  21 
ROTA MC253 4 20 
MOT A MC251 21 20 
MOTA MC255 21 10 
ROTA MC256 15 24 
NOTA MC2 57 15 40 
MOTA MC258 15 39 
MOTA MC2 59 30 u 
MOT A MC260 30 7 

- 

MBTA MC262 16 9 
ROT A MC263 16 10 
MOTA MC265 3 34 
MOTA MC301 27 29 
MOTA MC301 23 28 
MOTA MC302 30 24 
MOTA MC303 5 a3 
ROTA MC304 30 42 
MOTA MC305 8 9 

Iu MOTA MC306 23 14 
I MOTA RC306 27 15 
5 MOTA MC307 23 13 
6 MOT A MC307 27 16 

MOTA M C 3 0 8  11 4 
MOT A MC309 

" - ~ 

23 44 
MOTA MC310 24 7 

~- 

ROTA MC311 23 48 
MOT A HC312 25 8 
MOTA MC35l 27 30 
MOT A MC351 23 29 
MOTA MC352 30 23 
MOTA MC353 5 28 
MOT A MC 3 54 30 41  
MOT A MC355 8 8 
MJTA MC356 23 16 
MOTA MC356 27 x4 
MOTA MC3 57 23 15 
MOT A MC357 27 

MOT A MC360 24 3 
NOT A MC361 23 47 
MOTA MC3b2 __ 25 5 
MOTA MC401 22 24 
ROT A MC402 17 16 
MOT A MC650 16 30 

HOTA MC651 18  17 
MOTA MC652 29 28 
M@i A MCBOO 8 36 
#C3 ir MC801 4 48 
MOTA MC802 28 23 
MOTA MC803 26 18 
HGTA MC804 5 a7 
MOT A MC807 26 63 
WOTA MC814 24 1-4 
MOTA MC815 25 4 
MOTA MC816 LO 11 
MOTA MC830F 18 29 
MOTA MC830G 15  47 
MOT A MC831F 11 40 

0 m 

MOTA MC831G 10 
x 

15 
MOTA MC832F 10 25 TI 

0 

MOTA MC832G 16 2 
MOTA MC844F 18 28 e 

I 

MOTA MC8446 16 1 4 

MOTA MC845F 11 3 1  
MOT A MCO45G 10 16 P 
MOTA MC816 19 a3 W 

MOTA . MC14OF 11 38 
CI 
E 

ROT A MC848G 16 E 3  4 

MOTA MC8b2 20 45 - 
MOT A MC900 8 a5 = = 
MOTA MC901 5 1 4 

MOTA MC902 28 n 
0 
9 

i 

= 

MOTA MC9 
MOTA MC9 
MOT A MC9 
MOTA RC9 
MOTA MC9 
MOTA MC9 
MOTA MC9 
MOT A nc 9 
MOTA nc9 
HOTA MC9 
MOT A MC9 
NOT A MC9 
MOT A MC9 
MOTA MC9 
MOTA MC9 
MOT A MC9 
MOTA MC9 
MOTA MC9 
MOTA MC9 
MOT A MC9 

13 26 19 - 
H 5 36 
I7 26 n e. 
19 26 3 3 

.o 24 6 a 

.1 27 28 

. I  E3 23 

.2 6 9 

.3 29 11 

.3 30 17 

.4 24 x3 

.5 25 3 
!6 10 12 
.8 25 ? 
!L 7 3 
LOF 18 27 
IOG 15 48 
LlF 11 39 
116 10 16 
b2F 18 24 

- 
c, 
0 
3 

r 
E - 



" - - - - - - ". - 
MFR MFRS PART  NUMBER P K E  NO; L INE NO. 

MOT A MC932G 16 3 
MOT A MC944F 18  26 
MOTA MC944G 15  46 
MOTA MC945F 11 37 
MOT A MC945G 10 17 
MOTA MC946 19 34 
MOTA MC948F 11 3 5 .  
MOTA MC948G 10 14 
MOTA MC962 20 46 
NOW NCHOOZ 8 38 
NSC LMlOO 3 1  18 
NSC NBlOOO 8 32 
NSC NBlOOl 4 46 
NSC NB1002  28  14 
NSC NB1003  26  15 
NSC NE1004 5 31 
NSC NB1007  26  29 
NSC NB1014 24  2 
NSC N B l O l 5  2 4  42  
NSC N B l O l 6  9 25 
NSC N B l O l f   2 6   4 2  

I NSC NE1019 29 40 

4 NSC NB1023  28 22 
NSC  NBZOOO 8 33 
NSC NBZOOl  4 47 
NSC NB2002 2B 15 
NSC  NBZOO3 26 17 
NSC  NBZOO4 5 30 
NS C NB2007  26  28 
NSC NB2014  23 44 
NSC NB2015  24 4 3  
NSC NB2016 9 26  
NSC NB2017  26 41 
NS C NE2018  30 22 
NSC NE2019  29 41 
NSC NB2020  30  27 
NSC NB2023 28 21 
NSC NC1009  26 6 
NSC NClOlO  24 4 
NSC N C l O l l   2 3  22 
NSC N C l O l l   2 7   2 4  
NS C NC1012  6 10 
NSC Nc2009 NC1021 7 7 
NSC 26 2 
NSC NC2010 24 1 
NSC NCZOl l  23 2 1  

i .  
- 

- 
Iu NSC NB1018 30 2 1  

0 NSG NBlO20 30 26 P 

- - - 

. . - - " - " - - - - - . - 
HFR  MFRS  PART  NUMBER P A G E N O i   L I N E  NO- 

- 

- NSC NC2011 27  23 
NSC NC2012 . 6  1 3  
NSC NC2021 7 8 
NSC NO030 14 35 
NSC 
NSC NO062 1 5  1 
PHIL  PL103 16 42 
PHIL  PL104 22 13 
PHIL   PL4601 27 B 
PHIL  PL4602 4 37 
PHIL PL4GO3 4 36 
PHIL  PL4M01 12 23 
PHIL   PL ISOl  31 n 
PHIL  PL4502 4 38 m 

= 
PHIL  PL900 8 29 

X 

PHIL   PL901 4 43 
0 

PHIL  
n 

PL902  28 
PHIL  PL903 26 16 m 

" ND046 14 4 2  

- . - -. - - 

-~ 
r 

18 . p 

PHLL PL904 5 23 3 
PHIL  PL907  26 

> 
30 r 

PHIL  PL909  25 48 
PHIL  PL9 10 23  45 

11 
A 

. -. " " 

P H I L  PL9 
PHIL  PL9 

"" ~ 

- PHIL  PL9 
PHIL  PL9 

"_ PHIL   PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHI  1 PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 
PHIL  PL9 

__"_____ 
" -~ 

" 

.1 22 E 

.2 5 22 

.3 3 0  14 E 

.4  24 8 -I 

. 5   2 4  44 

.6 11 1 8  CI 

I 1  7 6 
10 18 4 =. 
I1 11 2 7  = 
12 18 10 - a 
19 25 2 
to 10 9 
r4 18 11 
I5 10 46 
t6 19 7 
~8 1 0  47 
I9 19 21 
100 11 $6 
10 1 10 28 
IO 2 26 8 
103 25  10 
io4 7 1 5  
106 4 12 
10 8 9 22 
109 24 2 1  

.1 2 3. 26 25 4 
w 
z 
0 c 
-I 

CI 
0 
3 

= - 
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MFR  MFRS PART NUM8ER PAGE NOi L IRE 10- MFR  HFRS  PART NUMUE1R Pa6E M), LIME WO. 

PHIL PL961 18  13 
PHIL PL9610 4 6 
PHIL PL9611 9 24 
PHIL PL962 20  38 

PHIL  PL976  26 1 
PHIL  PL917  24 9 
PHIL  PL978  2* 45 
PHIL PL979 7 
PHIL  PL980  27  25 
PHIL  PL910  23  24 
PHIL  PL981 5 25 
PHIL  PL913  25 33 
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TRAN TFF3114 11 10 
TU 1IN TFF3115 12 14 
TRAN TFF3116 12  I1 
TRAN TFF3117 12  12 
TRAN TFF3118 , 12 IO 
TRAM TFF3121 ~ 12  9 
TRAN TFF3122 12 7 

- TRAM TFF3123 12  8 
TRAN TFF3124 12  6 
TRAM TFF3125 1 2  2 

P TRAN TFF3126  12 1 
I 
P TRKN TFF3127 11 47 

TRhN TFF3128 11 48 
TRAN TFF3131 10  26 
TRAN TFF3161 3 1  25 

P 
u1 

TRAN TFF3162 3 1  26 
TRAM TFF3163 3 1   2 3  
TRAN TFF3164 31 24 
TRAN TFF3173 1 2   2 1  
TRAN TFF3174 12   22  
TRAN TFF3181 3 1   2 7  
TRAN TFF3182 31 28 
TRAN TFF3183 3 1  29 
TRAN TFF3184 3 1  30 
TRAN TFF3211 12 5 
TRAN TFF3212 12 4 
TRhN TFF3213 1 2  3 
TURN TFF3214 12  13 - 
TRAN TFF3241 9 38 
TRAN TFF3242 9 39 
TRAN TFF3243 9 36 
TRAN TFF3244 9 3 7  
TRAN TFF3273 12 19 

~~ 

TRAN" TFF3274 12 
TRLllN T F F 3 3 l l  10  6 

2 0  

TRAN TFF3312 1 0  2 
TRAM TFF3313 10  7 

1 
7 

~ 

" 
1 
7 
7 
1 

'R 
'R 
" 

'R 
'R 
- 
'R 
'R 
- 

AN TFF 
AN TFF 
AN TFF 
AN  TFF. 
AN TFF 
AN  TFF 
.AN TFF 
.AN TFF 
AL" TFF 
.AN  TFF 
.AN TFF 
,AN T,FF 
.AN TFF 
,AN TFF 
.AN TFF 
, AN TFF 

3 
3 
- 

I314 9 4 8  
1341 10 4 
I342 10 5 
E43 10 1 
I344 10 3 
I411 9 42 
I41 2 9 $6 
I413 9 47 
I414 9 45 
I441 9 *4 
I442 9 41 
I443 9 43 
I444 9 40 
1511 3 1  

z 
7 0 

I512 
m 

3 0  19 X 
15 13 3 1  8 E! 

- 

TRAN TFF3514 3 0   2 0  
TRAN TNG3011 22 1 5  
TRAN TNG3012 22 19 
TRAN TNG3013 22 14 

.. 
0 - 
P 
-I 
F 

TRhN TNG3014 2 2  16 
TRAN TNG3031 21 27 

B 
TRAN TNG3041 22 34 
TRAN TN63042  22  3b 

E 
TRAN TNG3043 22 37 
TRAN TNG3044 22   35  

"" 

W 
c) 

-I - 
W = 

TRAN TNG3051 23  3 
TRAN TNG3052 23 - 5  

z 
-I 
0 c 

- 

____. TRAN TNG3053 23 6 -I 
TRAN TNG3054 2 3  4 rr 

- 
TRAN TNG3111 17 6 
TRAN TNG3112 16 45 e. 
TRAN TNG3113 16 
TRAN TNG3114 16 47 46 E 

w 
3 

a = 
0 -______ 

TRAN ~ TNG3l.31  15 27 
TRAN TNG3141 17 3 3  
TRAN TNG3142 17 36 
TRAN TNG3143 17 35 
TRAN TNG3144 17 34 

TNG3165 31 21 
TRAN TNG3166 31 e 2  
TRAN TNG3167 31 20 
TRAN TNG3168 3 1  19 
TRAN TNG3211  2 
TRAN 

9 
TNG3212  2 10 

TRAN TNG3213 2 11 
TRAN TNG3214  2 12 
TRAN TNG3231 1 2 1  

TRAN" 
"~ 



HFR  HFRS  PART NUMBIBPR PYGE NO- LINE 10- MFR HFRS  PART NUMBER PffiE NW L I E  

TRAN T N G 3 2 4 1  2 16 
TRAN TNG3242 2 15 
TRAN TNG3243 2 13 
TRAN TNG3244 2 14 
TRAN T N 6 3 2 5 1  2 29 
TRAN T N 6 3 2 5 2  2 31 
TRAM T N 6 3 2 5 3  2 ' 30 
TRAN TNG3254 2 32 
TRAM T N G 3 2 8 1  27 44 
TRAM TNG3282 27 45 
TR NN TNG3283 22 46 
TRAN T N G 3 2 8 4  27 47 
TRAN T N G 3 3 1 1  2 1  1 
TRAM T N 6 3 3 1 2  21 4 
TRAN T N 6 3 3 1 3  21 3 
TRAM TNG3314 2 1  2 
TRAM T N G 3 3 3 1  2 1  29 
TRAN T N G 3 3 4 1  18 *4 
TRAM T N 6 3 3 4 1  20 1.7 
TRAM TNG3342 18 45 
TRAM TNG3342 20 18 
TRAM TNG3343 18 46 

I TR&N TNG3343 20 19 
TRAM TNG3344 18 47 

m TRAM T N G 3 3 4 4  20 20 
TRAN T N G 3 4 1 1  19 *4 
TRAN T N 6 3 4 1 2  19 43 
TRAM TNG3413 19 41 
TRAM TNG3414 19 42 
TRAM T N 6 3 4 3 1  a 1  30 
TRAN T N G 3 5 1 1  7 29 
TRAN TNG3512 7 28 
T R l N  T N G 4 0 1 1  7 46 
TRAM TNG4012 2 47 
TRAN T N G 4 0 3 1  8 5 
TRAN T N G 4 0 4 l  6 32 
T R I M  TNG4042 6 33 
TRl lN T N G 4 1 3 1  21 24 
TRAN T N G 4 2 1 1  1 17 
TRAN TNG42 1 2  1 19 
TRAN TNG4213 1 20 
TRAN TNG4214 1 18 
TRAN T N G 4 2 4 1  5 42 
TRAM TNGY242 5 43 
TRAN TMG4243 5 44 
TRAM TNG4244 5 41 
TRAN T N G 4 2 5 1  1 13 
TRAN TNG4252 1 15 

N 

P 
IJ 

TRAN TNG4 
TRAN T  NG4 
TRAN T N 6 4  
TRAM TNG4 
TRAN T N G l  
TRAN TNG4 
TRAN TNG4 
TRAN TNG4 
TRAM TNG4 
TRAN THC4 
TRAM T N 6 4  
TRAN TNG4 
TRAN TNG4 
TRAM TNG4 
TRAM TNG4 
TRAM TNG4 
TRAM TNG4 
TRAM TNG4 
TRAN T N 6 4  
TRAN TNG4 
TRAN TNG4 
TRAN T N 6 4  
TRAM T N 6 4  
TRAM TNG4 
TRAM TNG4 
TRAM TNG4 
TRAM TNG4 
TRAN T N 6 4  

4 
4 

' 5 3  1 14 
5 4  1 16 
i15 2 8 

117 2 7 
116 2 6 

118 2 5 
b 1 1  3 8 
t12 3 14 
r13 3 E l  
t14 3 15 
t l 5  1 37 
t16 1 36 
t17 1 f4 = 
t18 1 35 

0 
m 

t41 3 9 x 
t42 3 12 0 

n 
t43 3 E3 er 
t45 28 4 
A6 28 6 )r 

144 3 10 = E¶ 

t47 28 7 
t48 28 5 
ill 1 43 
i12 1 42 
i41 6 34 
i42 6 35 
ill 6 21 
i l 2  6 19 

TRAN  TNG4613 6 I8 " 
TRAM T N 6 4 6 1 4  6 20 
TRAN  TNGS121 21 33 
TRAN  TN65122  21 . 35 2 

e. 

- 
0 = 

TRAN  TNG5123 21 3+ 
TRAM T N G 5 1 2 4  2 1  32 
TRAN  TNG5125 13 34 
TRAM  TNG5126 13 35 
TRAM TNG5127 13 36 
TRAM fN65128 13 37 
T R A N   T M 6 5 2 1 1  13 29 
TRAN  TNG5212 13 26 
TRAN  TNG5213 13 27 
TRAM  TMG5214 13 PI 
TRAM  TNG5221 15 32 
TRAN  TNG5222 15 31 
TRAN  TNGS223 15 30 
TRAM TNGS224 15 
TRAN TNGS321 21  
TRAM 

31 
T N G 5 3 2 1  13 18 

- 
0 = - 

a3 



TRAN TNG5322 21  28 
TRhN TNG5322 13 19 
TRAN TNG5325 13 15 
TRAN TNG5326 13  14 

" TRAM TNG5411 13 I 1  
TRAN TNG5412 13 10 
TRAM TNG5421 15  28 
TRAN TNG5421 13 16 
TRAM TNG5422 15 
TRAM TNGS422 13  17 
TRAN TNG5511 13 33 
TRAN TNG5512 13  30 
TRAN TNG5513 13  31 
TRAM TNG5514 13 32 
TRAM TNG5611 13 12 
TRAN TNG5612 13 13 
TRAN TNG6221 3  37 
TRAN TM66222 3  43 
TRAM TNG6223 3  38 
TRAN TMG6224 3  42 
TRAM  TWG625 1  3 44 

Iu TRAN TNG6252 3  47 
TRAM TN66253 3 45 

P TRAM TNG6254 3 (56 
TRAN TMG6261 3 3 1  
TRAN TNG6262 3  35 
TRAN TNG6263 3  32 
TRAM TN66264  3 36 
TRAN TNG6521 4 14 
TRAN TN66522  4 16 
TRAN TNG6523 4 15 
TRAN TNG6524 4 17 
TRAN TNG7251 2  37 
TRAN TNG7252 1 11 
TRAN TNG7253 2 38 
TRAN TNG7254 2 36 
TRAN  TNG77 11 6  46 
TRAN  TNG77 12  6 44 
TRAN TNG7811 6 48 
TRAM TNG7812 6  45 
TRAN TNG7911 6 47 
TRAN TNG7912 7  35 
VARO 8102 26 31 
VARO 8105 28 k4 

" V I R 0  8107 30 11 
VARO 8200 29 13 
VARO 8201 1 3 
VARO 8202 1 2 

29 " 

I 
P 

4 

__- 

- V I R 0  8203 14 6 
VARO 8204  23  33 
VARO 8204 27 34 
VARO 8205  28 X0 
VARO 8207  4  3 
VARO 8208  4 1 
VARO 8209  4  4 
V I R 0  8210  3 48 
V I R 0  8213 5 6 
V I R 0  8214  22 3 

" "" 

-_______ 

"" 

wnEo wc201 16 22 
nnm ut202 30 a 
nnm nc204 22  2 I 
MHED nc206  20  2 

0 
m 

W E D  W C ~ O B  13 
x 

24 
WMED wc210 16 

0 
23 . v 

37 

WHED UC214 22 8 

YHED w c m  20 47 
W E D  
YHED wc2m  23  2 
MHED WC226 20 16 
WHED Ut231  32 r 18 
YHED nc236  20  48 

u t 2 5 1  17 26 
39 

40 
WMED wc286 9 

e. 
20 

WMEO nn201  16 19 

UHED ~ ~ 2 0 4  22 1 
WHED ~ ~ 2 0 6  20  14 
WnED nn208 13  22 

"210 16 6 

W E D  ~ ~ 2 1 2  30  36 
9 

W E 0  wn213 29  15 
W E D  wnz14 22 
W E D  

7 

UHED wn216 20  31 
W E D  WM221 16 29 

22 H 

" 

- nnm Ut211  17 25 
wnm wc212 30 

P 

wnm wcz13 29 29 4 
F 

. ~. M E 0  wc215 13 8 B = 
c) 

4 
w 
W 

+ 
0 c 
4 

c) 

3 

3 
5 
0 
E 

- " wc221  16 3 1  

- 
nnm 
w w m  w c 2 ~ 6   1 9  
wnm ~ ~ 2 6 1  18 3 1  0 

nnm wcz66  19 

nnEo 1 ~ 2 9 6  9 21 

nnm wn202 30  33 

- 

~ "" - 

nnm 
n n m  wn211 17 

_______- 

. ~ _ _ ~ _ _  

~ ~ 2 1 5  13 5 

wnEo wn224 
wnm ~ ~ 2 2 5  11 44 

" - ~" " - ~  

__"____ .____ 



MFR HFRS PART NUMBER P S E  HOi LIUE NOS 

WHED 1111226 20 15 
W E D  WH231 18 6 
W E D  HM234 aa 45 
wnm 111236 20 32 
wneD UM24l 17 xr 0 

I 
HMED WH216 19 . I 5  

m 
K 

WneD W261 18 . 7  0 
W E D  Ut4266 19 17 n 

WnLD wnz86 9 I 8  E 
W E D  UH296 9 17 = 

4 
ED wn 
ED un 
,ED UH 
IED UH 
ED YM 
ED wn 
ED ws 
ED US 
§D us 
ED us 
ED YS 
ED US 
ED US 
ED US 
ED ws 
ED us 
ED WS 
ED US 
ED us 
§D us 

7 
7 
1 

3 
3 
3 
3 
0 
E 

i 

0 
0 

i03 11 22 F 
io6 20 30 
i 10 18 4.0 = 

a 
i 56 20 33 c 
'01 1s l2 3 
'04 2z 32 W 
.50 If 23 - a 
.51 5 19 z 
I71 23 E2 
I71 27 ' l 3  

c 
4 

a 
174 23 a2 
I74 27 
110 2 33 =. 
I11 16 20 
I x2 2 35 
I13 1 10 
I14 2 a4 
I15 13. 21 
I17 la: 7 
140 14 17 

- 
c) 
0 
J 

J 
E 
0 
P 

a3 

c. 



T PWR SUPPLY OPER TYPE 
kl-RS 

VDC CENTGROE .LOG- C P A t T  
OF E 

INPUT NOISE OPER- 
TE~PVOT;TAGET- 0 "Innu-"OUEPUTPA[;I(-" 

" C T R i X l " t i E S t R I P ~ ~ ~ " '  NO. TYPE ONE ZERO MHZ SECS VOLTS ONE. ZERO OUT MW NO. 1 NO. 2 MAX M I N  !-C". -ti. -. NUMBEK R F I  
FAN- MATIC AGE LEVEL SPEED  NAND- N I T Y  VOLTS 

- 
AHPtOPTOELECTRUNICrPLSE 

ANAL06 GATE DRIVER  S ILX D120F A -55  125 -20.0 10.0 ~~~ ~ ~~ 

AMPLIFIERtPULSE 

SNX1304 TI 

ANALOG GATE DRIVER 

-55  125 -20.0 10.0 S I L X  OZl9F A ANAL06 GATE DRIVER 

- -7 8202 Vn'RO 3.00 650 4 L7l' -3.0 C 3.0 125 -55 OTL E 
-55 T 250  20 6.0 125 

VARO 3-00 .so 4 n r  -3.0 c 3.0 125 -55 DTL E 8201 
LO 

F 338 
ER S I L ~ ~ ~ F  A 10.0 F 33 r 

F 337 
F 339 
F 338 
F 339 

I01 72 3-50 -50  10 
101 72 3-50 -50 

- 
06 G A T E T X T V E R  - 3 I l X T i r E r T - K -  10.0 - - 

~~ ~ ~ ~ - 
OG G ~ ~ " S l ' L X ~ ~ l 2 T f " ~  ""TT25 -2o.o~-m" - ~ - 

- 



rc 
I 

'e' 
'R 

i 

I 2 
4 

I 
1 



AND, DUAL 4 INPUT T I  SN74H21 A TTL 0 70 
ANOlDUAL 4 .INPUT . .. ,.Fg.- CTL954 A R I L  "15 55 4,5.,. "2 .0  55 
ANDpDUAL 4 INPUT TRAN"Txc62?4"BTTL 0 75 5.0 40 7 1.20 1.80 .80 + I 8  
ANOIOUAL 4 INPUT TRAN TNG6222 B TTL 0 75 
ANDvDUAL 4 INPUT EX TRAN THC6251 B TTL -55  125 
ANDIOU&L 4 INPUT EX TR&N TNG6253- B J l L -  -55 A25 - _ _ ~ ~  

' ANDsOUAL 4 INPUT EX TRAN TNG6254 B TTL 0 15  
ANDtDUAL 4 INPUT EX TR.A_N TUG6252 9 TTL_ 0 75 
AND1OUA.L 5-7 INPUT 

15 
- 4 0  2.40 F 302 

4 H 116 
-40 3.10  47.H P14 

5.0 40  15 1.20 1.80 -80 + 18 -40 3.10 47rH 284 
5 .0  15 1.20 1.10 1.00 18 - 4 0  3.10 H147 
5.0 1 1.20 1.00 18 -40  3.10 H147 

5.0 40 15 1-20 1.80 . -80 + IO 

~ "~ l.BO. 
5.0 40 7 1.20 1.00 .80 + 18 -40 3.10 47 rH  285 

"" "- 
TARO-~Z~~"  E T T L  "-51 6.0 

- 4 0  3.10 471H  285 
72  



I 

T 
SCHE- .PACK- DUT’PUT A T I S  DELAY IMRW THRISWILD 

VDC CENTQRDE L O G  C PART 

OPER- 
DL$ VOLTAGE  TEMP 

NO1 SE INPUT PWR 
OF E  MFRS 

SUPPLY OP6R  TVPE 

FAN- W T X C  AGE LBVEC S P E D  NAND- NITY VOLTS 
CIRCUIT  DESCRIPTION 10. TYPE ZERO ONE mr SECS VOLTS m~ xaa OUT MY 110. 1 NO. 2 MIN MAX IC H NUMOER MFR 



COUNTER  ADAPTER  MOTA RC901  F RTL 
COUNTERrDECAO@  FSC CL958 A 

O-TYPE.2-EDGE  TRIGGERED T I  5135474 A TTL 
0-TYPE FLIP FLOP T I  SN17913L TTL - 

DRIVER 
DRIVER 

OR I VER 

RrOUAL 2 INPUT IFSC 
RrOUAL 3 I T I  s 
RsOUAL 3 INPUT T I  

NPUT 

N 
I 
P 
w Iu 

'2 EXCLUSIVE OR OUAL  TRAN TNG4243 8 TTL 
1'  EXCLUSIVE OR OUAL 
'0 EXCLUSIVE OR DUAL AMIL 3416G". 4 DL 

AWEL  -1CJ A OTL 
* EXCLUSIVE OR OUAL  AMEL 34LC.K- A OTL. 
8 -rXCLUSIVE OR OUAL 2-2 T I  5154966 -8 TTL 

3.0  3 514 .4Y 1 . l Y  250 I .4W 1.1Y T 130 
-5.2 60 2 5  1.35 1.00 .20 6 ~ 1.55 -75 13.C 128  

3.0 4 5  5.4 -55  -80 -25  2.2 
0 3.0  245 13 - 6 9  .7T 16  I - 1 5  2 129 

, -30 1-45 A d  129  
~ 

-55 125 3.0 C46 13 .b9 .97 
-55 125 3.0 8 4.3 -45  -75   -15   15  

16 

~g . :3z-:-l.L5 .-5.2 . B 

-55  125 
0 100 

-55  125 
-55 125 - 1.15 ~~ -5.2 35 25 1235 1.00 .20 
-55 125 9.0 

6 
10 

0 75 
-55 125 5.0 22  15 

0 15 5.0 22 15 
-55 125 5.0 22 7 

~~ ~ ~~ " 

- 1 5  2 u 9  

25  1.35 l.'OO -.-. 20 
- 3 0  - 9 0  A 135 

6 1.55 -75 10.5 128 
-30 1.45 ArD 129 
.4Y  1.1Y 57 
-30  -84 A 129 

3.0 4S 5.4  -55 -60 -25  22 
-55  125~" - " 3.0 3 5 .4W 1.1W 

3.0 4 6   5 1 4   - 5 6  -82 - 0 2  36 
3.0 45 5.4 -55 -84  36 -40 .84 A 129 
3.0 8 .' 120  57162 

". 1.55 -72 19rS 128 

- 
13 - 2 0  2.40 X 295 

5.0 . 22 ? ~ 1.00 10 4 0  
1.00 10 4 0  .45 3.20 n147 212 
1-00 10 40 
1 - 0 0  10 40 
4.80 60 

12.0 70 6 4.80 60 
1 - 2 0  12.00 30 301 
1-20 12.00 68 301 

12.0 70 6 4.80 60 1.20  12.00 30 3 0 1  

.45 3-10 n147  272 

.45 3.10 n.47 212 
-45 3.20 Hr47 272 

- 5 5  .L??.. " __ 12.0 70 6 

153" 125- 5.0 10 10 e 8 0  2.00 - 4 0  13 

0 70 
0 100 - 

- 4 0  2.40 F 137 



T 

N W I C  A6E LEVEL S P l W  NAND- MlTY VOLTS FNt- VDC CEMGROE LO+ C PART 

OPEW 
S C H E  PACK- OUTPUT' ATING DELAY IMU- THRESHOLD 

NO1 SE INPUT PUR 
DLS VOLTAGE  TEMP OF E UFRS 

SUPPLY OPER TYPE 

I T  DbSCRIPTYON NO NO. 2 UAX . M i R  10 H NU" HFR . 1 wo. TYPE ollt ~ E R O  mu11 SECS VOLTS GUE zmo OUT an 

EXCLUSIVE OR DUAL 2-2 

47 073 loa0 1-20 6 35 5.0 75 0 TTL B S t 9 3  SYL EXCLUSIVE OR WC 

125  -55  TTL A SN5453 T I  EXCLUSIVE OR EXPANDABLE 

125  -55 TTL A 5088 AHEL EXCLUSIVE OR DUAL 4 INP  

137 F 2.40 -40 13. -40 2-00 000 TO XU 5eO 70 0 TTL F SN74966 T I  

SYL SG92 B TTL 0 75 
EXCLUSIVE OR WC HOTA nc912  A RTL -55  125 3.0 8 b.*s -76 e45 90 -30 010 A 135 

. 
EXCLUSIVE OR WC SYL SG9l B TTL -55 '  125 5.0 z 1b20 r.ro -75 w 4 9  

13L 6rH 3.10 7 46 .73 l.SO 1\20 f;?. 35 S.0 

V t  OR DUAL 4 INP 

C 3-10 125 100 1-00 b S 5.0 125  -55 TTL A 5388 AME L OR DUAL 4 INP 

C 3-00 -40 35 1.00 6 10 5.0 125 - 55 TXL A YfOB AHEL 
- C 3.80 -215 1 8 0  1.00 B 2 4.0 

5.0 I34 F 2AO - 4 0  Ts 2.00 be0 10 IO - PRTIT-La4H 135 B t U  -83 050 loo .os .7s -54  3 ,*to 3.0 125 55 RTL A - 
047 131 6.H 3210 

- wc NSC"Fifl012 A RTL - 55 125 3.0 B k -3 069 .3'7 16 15 2 I35 
045 3d20 6rH 131 
e+!i 3.20 6rH E31 ' 

2 ns 
14 20 19.C 131 . 

SYL SG90 B TTL - 5 5  125 5.0 36 l b  1 
NSC NC2012 A RTL 0 100 
SI) SUG92 A TTL 0 75 5.0 I* 12. 

- .  G ? O  Le10 a75 46 
3.0 8 h a  .a9 -77 

n 
I I  
la 
0 

a 
Y .  I I I I I I I I  I I I I I I I I I 
b 

4 



HFRS 
NATIC AGE LEVEL SPEED NAND- N lTY VOLTS FAN- VDC CENTGROE LOG- C PART 

OPER- 
SCHE- PACK- OUTPUT ATING OELAY 1 ° F  MRESHOLD OLS VOLTAGE TEMP OF E 

T NOISE INPUT PUR SUPPLY OPER TYPE 

CIRCUIT D E S ~ T I O N  ZERO I UNE OUT. HY NO. 2 I NO. 1 HIN  I MAX I C  H -KFF"-NDMiiER : NO. TYPE ZERO( ONE MHZ SECS VOLTS 

I ""_ ._" I 

a 



T  TYPE OPER SUPPLY  PYR 
I 1 RFRS I E  I OF I TEWP I VOLTAGE 

I N P  

I INVERTER I T 1  ISM516 I F  IRCTLI -55  
I INVfRTER ISPRG IUS-0106 IF IRCTL 1-55 

INVERTER 
INVERTER 

PHIL P L 9 0 0  A RTL -55 

INVERTER  FSC L900 h RTL -55 
TER NSC N B l O O O  A R I L  -5s 

FSC Lwoc A RTL o 

1% 1NVERTER;OUhL SPRG US0114 F RCTL -55 
IO INVERTERIHEX 
* IMVERTERIHEX 

RAD RD22O S OTL -55 
Rh0 R0320 S DTL -55 

8 INVERTERtHEX T I  SN14386 OTL 0 
I I I I 1  I 

b 

RDE VO MI. 2 

125 
75  

55 

7q 
75 

125 
T2 5 

125 
1 2 5  

70 
100 
100 
70 

125 
T25 

70 

125 
70 

125 
125 
125 
125 
125 
125 
100 
125 

100 
125 

55 
125 - 
100 
125 
125 
125 
100 
70 

125 
125 lo.( 
125 
125 

125 
125 

75 

10.0 
3.0 

L 5 5  . 10.0 r.55 
10.0 lbs$ 

I 1  I 

5.0 
12.0 I so1 8 I 

6.0 

r 

. e2 16 A-b I  142 . e4 
30 

16 -40 
we2 16 30 

LID 142 
ArD 142 

.9? 

.in 
15 
15 

. IS  
-15 2 142 

2 142 
15 A 142 

57-62 
57-62 



1NVERTER.HEX T I  SN14396 
INVERTERtHEX T I  SN14296 
INVERTERtHEX 
INVERTERtHEX  INTERFACE RAD R 0 2 3 4  

T I  SN14286 

INVERTERsHEX  INTERFACE RAO R0235 - -  

INVERTERtHEX  INTERFACE RAD R0534 
INVERTERtHEX  INTERFACE RkO R0334 

LNVER- m132t 
AMEL 1321 __ 
AMEL 1328 

FSC m- T I  SN7350 

INVERTER.OUA0 
1NVERTER.PUm 
INVERTERSOUAD 

- 

lNVERTER~PUA0 
INVERlERtOUAO  FSC  FL92729 
INVERTER~OUAO FSC L 9 2 7 C  
INVERTERtOUAO 
INVERTERtPUAO 

1NVERTER.SEXTUPLE 1 INVERTER;SEXTUPLE ]CORN (0094 
I fNVERTERSSEXTUPLE IYMEO (YC286 

(u 
I 1NVERTER.TRIPLE 
U 1NVERTER.TRIPLE 
b 

I J - K  CLOCKED OR DIRECT INSC jm1016 N82016 
1 J-K CLOCKEO OR DIRECT ~ N S C  

4 

J-K,ANO INPUT 
J-KshNO  INPUT  ISYL  (SF201 

J-KsAND-OR  INPUTS 
J-K.AND-OR INPUTS 

T  TYPE OPER SUPPLY 
E OF TEMP VOLTAGE 01s 

PUR INPUT  NO1 SE 

C LOG- CENTGRDE VOC FAN- VOLTS N I T Y  NAND- 
THRESHOLD 1MMI.l- DELAY 

H I C  M I N  MAX NO. 2 NO. 1 MY OUT Z E R O  ONE VOLTS SECS 
. .. 

~ 

OTL 0 75  6.0 
8 OTL -55 125 

11  1.00 2.00 .55 40 
6.0 20 11 .55 32 

B OTL -55 125 6.0 11- 11 
S DTL -55 125 

.55 23 
5.0 12 8 

S OTL -55 125 5.0 L2 .80 + 35 
.80 7 

S OTL -55 125 5.0 I2 .80 7 

.45 . ~ ~ - x z F ~ ~ ' ~ I ~  5.80 F 

- 4 5  5.80 F 
.40  4.00 F 

.40  4.00 F 
1.00 29.00 F 327 

S OTL 0 1 5  
F  RTL 0 70  

5.0 14 c 25 -45 3.00 F 327 
3.0 3b 5 

F R T L  r55 125 3.0 3b 10 
-25 20   -25  -81 B 140 

- -30 20 
F  RTL -55 125 3.0 36 + 6 

-25  -81  BrC 140 __ 
-26 20 

F  RCTL -0 70 
-25  -81  8 t C  140 

. 3.0 10 .40 1.70 -30 1.70 61.76 147 
RTL - . -55 -.-l25 

25 
3.0 48 5 12 1.5 145 

" 

0 



T 

M f I C  AGE LEVEL SPEED MANO- N I T Y  VOLTS  FaN- VOC CFMTGRDE LOG- C PART 

OPER- 
X H E -  PACK- W T P U T  ATING  DELAY IMHU- THRESHOLD 

NO1 SE INPUT PUR 
OLS VOLTAGE TEMP OF E MFRS 

SUPPLY OPER TYPE 

CIRCUIT DESCRIPTION NO- ONE"TI1E ZERO MHZ SECS VOLTS ONE ZERO OUT MM NO. 1 NO. z A X  H MIN ic". NUMBER-- -MFR 
. - ". " - 

~ - - - ~ - " . " . - - . 
J-KrCHRG STRG OR INPUT 

2.80 .45 40 16 1-00 1-70 1.20 7 22 5.0 - 75 0 T T L  B T F F 3 3 4 4  TRAN J-KpCHRG  STRG OR INPUT 

297 47 2.00 .45 40 16 1-00 1.70 1.20 7 22 5.0 125 -55 TTL  B T F F 3 3 4 3  TRAN 

41  291 
J-KsCHRG  STRG OR INPUT 

75 0 T T L  B T F F 3 3 4 2  TRAN J-KsCHRG  STRG OR INPUT 
125 -55 TTL  B T F F 3 3 4 1  TRAN 5.0 22 15 1-20 1.70 291 4 1  2.80 .45 40 16 1.00 

5.0 ti? 15 1-20  1.70 1.00 

297 H.41 3.20 .45 30 16 1.00 1.70 1.20 r YO 5.0 125 -55 T T L  B T F F 3 3 1 3  TRAN J-K.CHRG STRG OR INPUT 
30 16 1.00 1.70 1.20 15 SD 5.0 -125  -55 T T L  B TFF3311   TRAN J-KrCHRG  STRG OR INPUT 

291 41 2.00 .k5 40 1b 
.45 3.20 Hr41 291 

- ~T iWi "T iTTTP7TT 291 H.41 3-10 .k5 30 1b 1.00 1.DO 1-20 

" 

PJ 

t-J 
I 

Iv co 

I1 

I ,  

10 

t 

I 

I 

b 

5 . ~ ~"_____~___ 10 



Iv 
I 
P 
Iu 
\o 

J-KrCLOCKED OR DIRECT 
50 

J-K.CLDCKEQ OR DIRECT P H I L   P L 9 3 1  
J-KrCLDCKED DR D I R E C T  T I   S N 7 4 7 0  
J-KsCLOCKED OR DIRECT T I -   S N T 3 0 1  
J-KrCLDCKED OR DIRECT SY SW931- 
J-KrCLOCKED OR DIRECT SW SY945 
J-KrCLDCKEO OR DIRECT SPER 926 
J-KrCLOCKELl OR DIRECT .SV- SWLOE 
J-KrCLOCKEO OR DIRECT SH S Y F 5 3  
J-KrCLDCKED OR DIRECT MOTA H C 9 4 8 F  
J-KrCLDCKED OR DIRECT M O T A % C 8 4 5 F  
J -KrC tOCKEO OR DIRECT MOTA H C 9 4 5 F  
J-KrCLOCKEO OR DIRECT MOTA H C 8 4 8 F  
J-KrCLOCKEO OR OIRECT MOTA H C 9 3 1 F  
J-KrCLOCKEO OR DIRECT MOTA H C 8 3 1 F  

J-KrCLOCKEO OR DIRECT SW SWF50 
J-K.CLDCKE0 OR DIRECT SY SWF52 
J-KrCLDCKED OR DIRECT WHEO WM225 
J-KrCLOCKED OR DIRECT P H I L   P L 9 9 * _ -  
J-KrCLDCKEO OR DIRECT P H I L   P L 9 6 0 0  

J-KICLOCKEO OR DIRECT  TRAN  TFF3128  

-" 

J-KsCLOCKEO OR DIRECT ~ SY SWF51- 

_ _ ~  J-KtCLOCKEO OR DIRECT-?IN  TFF3127-  

A..W- -55~ 125 "" -5.2 52 

P .. O T L  125 .. "" 
A T T L  0 75 5.0 50  6 

A DTL 0 75 
5.0  9 
5.0 12 

A  OTL -55 125 
A D T L  0 75 

5.0 10 
5.0 11 

I! - E L  ~ -55  125 .. 5.0 
A  DTL 0 75 5.0 i 

7 

A  TTL- r55 L.25 - ~ - -- ~~ .- 
A T T L  -55 1 2 5  

5.0 50 7 
A T T L  0 75 

5.0  50 1 5  

A TTL   -55  125 
5.0 50 1 2  
6.0 +55 10 

1-00 1.30 .6. 80 10 .40 2 60 41 
- 8 0  2-00 .40 30 .40 * & ~ 1 4 9  - 
-50 1.70 . 
.95 2.00 .55 8 -40 2.60 l 9 t C  149 

20 . -30 1-10 hT~1 '?6  165 __ 

.95 2.00  .55 

.56 .82 
-40 2-60 1 9 r C  150 

35 20 -30 A r S  153 

20 C 157 
+ 65 

1-10 1.90 + 75 
-40 C 150 
.45 

1.10 2.00 
C 150 

1.10 1.90 
+ 75 .40 
+ 65 .45 

C 150 
C 150 

1.10 2.90 + 75 
l . l O  1.90 

.40 
75 

C 149 
.45 C 149 

- 

-. 10 30 . 1.56 -82 19.S 154 .- 
" - - ." 

1-10 2 . ~ 0  __ 



D E S C R I P T I O N  

J-KsOUAL  SEPARATE  CLOCK  SYL SF103 
11 J-K,OUAL  SEPARATE  CLOCK  SYL SF1 
I I  J-K*OUAL  SEPARATE  CLOCK 
IO J - K s O U A ~ S T ~ T ~ C K  

J-KtOR  INPUT 
I J-KtOR INPU“ 

-. 

- 

- 

- ““““““““LL 



- J-KsOR INPUT 'kwbmh-Tk! 5 . 0 1 "  
SYL  SF210  AITTL  ' -55  125 5.01 6 0 '  1-10 

J-K-OR  INPUT 1-10 1 M k I  1 70 90 1 11 11 50 50 I :40 40 1 3.00 3.00 !H16 !Hs6 

ILAMP DRIVER 2 INPUT TRAN TNG5422 
I LAMP ORIVER.4 INPUT - t T m k % % %  - . . . . . - . . . - . . . . . . - 

LEVEL TRANSLATOR SN343 
LEVEL TRANSLATOR ru LEVEL TRANSLATOR 

I 

L N  LEVEL TRANSLATOR 
LEVEL TRANSLATORsDUAL 

- L 4 i & R &  
L I N E  DRIVER D U A L . 4 I N P  TRAN TNG5213 

- L I N E  ORIVER OUAL 4 I N P  TRAN TNG5211 I LINE  DRIVER OUAD 2 I N P - k A A N G 5 5 1 2  

I MULTIVIBRATO~ . I A H E L / ~ O O Z B  
HULTIVIBRATOR AMEL 4002A 
MULTIYIBRATOR 
MULTIVIBRATOR MONO 

AMEL 400_2C- 
-i '""SNl5851 

MULTIVIBRATOR MONO T I  SN15951 
'1 MULTIYIBRATOR 2-1SHDT AMEL 342CG 

HULTIVIBRATORsMONO 
I 

b 

A ~ O T L  1- o 1 701 20.( 
A -55   125 

B TTL  -55  125 

B TTL  -55 125 
B TTL 
E TTL" -55 12s " 
B TTL  -55  125 

B TTL  -55 125 
8 TTL 

-55  125 12.1 
7 5  

E L . .  ~ 2 5  . . ". 

H.47 ,00206 
H - 4 7  00206 ' 

4.0 660 1.50 5.50 1.05 - 
6.0 14 1 

t -45 2-00 S '166 
-30 l & Z l v v  164 

6.0 8 6 1.00 1.10 30 
- 6.3 b.30 ,S 163 

5.0 40 1.20 1-80 1.00 18 -40 3.10 H.47 . 9 5 ' / F  162 

5.0 .~ 24 1-20 1.80 1.00 18 ! -40 1 3:LO 
5.0  24 1.20 1.80 1.00 10 I -40 I 3.'10 p147 H.47 

- -6.4 100 
. 12.0 160 11 8 5 0  .45 '821.F E 

1-00,  



T OPER- NOISE INPUT P YR SUPPLY OPER  TYPE 
MFRS OLS VOLTAGE TEMP OF E 

VOC CENTGROE LOG- C PAR!" 

%HE- PACK- A T I M 6  OUTPUT DELAY IMMU- THRESMJLO 

CIRCUIT DESCRIPTION Z E R O  OUT MY NO. L NO. 2 MAX "IN ~ H - I C  N V ~ B E R  MFR 
FAN- H A T I C  AGE SPEED  LEVEL NAND- N I T Y  VOLTS 

ON€ NO. *TYPE MHZ ZERO SECS  VOLTS 
" 

- 323 CrBmH 25 10 35 5.0 125 -55 OTL A MlC951 I T T  MULTII IBRkTORsHONO 
* W N O  TI 

MULTI I IBRATOR 
HULTIV IBRATOR~HONO 

174 T 1.70 -30  9 0  1.70 b$b + 10 14 3.0 125 -55 RCTL F SN5380 
T I  SN1380 F RCTL 0 

* MONb - 
70 176 61176 1.70 -30 

172 90 5.00 -30 10 25 3.00 + 8 a02 4.2 12.0 125 -55 OTL H P C 1 8   G I  
HULTIV IBRkTOR~MONO G I  N C P C l 6  H OTL -55 125 12.0 4.2 SO2 

OTL A FL95129 FSC MULTTWTBRATOR.MONO 
-3 .0  6.0 125 -55 OTL M 640704 MEPC M U L T I I I 8 R A T O R ~ M O N O  

17) 72 3.m 10 .SO + 30 3.eO 4 LBS 3.0 6.0 125 -55 OTL E 8203 V A R O  M U L T l U l 8 R A m R ; A a r r a  
172 O r 9 0  5.00 10 . -30 25 3.00 + 8 

5 10 5 60 529 

HULTIUIBRA.TORsMON0 
0 1 0  

FSC- SE160 A OTL -55 125 _- 
5.0 35 10 25 
4.0 

*MONO 
MULTIUIBRATORrHONO 

6 4 3.0 125  -55 7 US-0108 SPRG UULTIV lERhTOR 

174 8 r S  3.90 -40  45 4 
+ b  125 -55 OTL A WS840 YMEO M U L T l ~ I E R k T O R r M O N O  

175 B r X  3-'90  -40 45 
e32 -2.0 4.0 125 -55 STcKSEl%i""X- l i lT  M U L f T U r 6 K A l V R  .MONO 

125 -55 DTL A SE161 SIGN MULTIII8RYTORtMONO 

t71 2 5.50 
125 -55 OTL A O T L 9 5 l  FSC MULTIV'IBRATOR~MONO 

2OtJO 1.00 4 40 2.10 l.tO + 5 125 -55 OTL A 
- 0 3  6.0 125 -55 A 1 2 x 2 4 8  GESP MULTIVIBRATORrMONO 
42 5.0 A08 S I L X  *MONO 

75 
800 

r.70 .PO + 10 30 3.0 
1-15 -22  5 2 3.0 

125 -55 DTL F SN1005 TI 
-125 3%. 

MULTIWIBRATORsHONO 
"-F~RXK TI 

174 B r S  I ~ 19 e32 

I N T X  DMXXXXX L TRL -55 125 9.0 10D + 6 78 173 
""-1 
NANO DUAL 4 INPUT 

T I  an3440 A T T L  -32 125 
TI SN5420 - A T T L  -55 125 

5.0 10 30 .00 2.10 -40  13 ' -40 2-40 F 205 

NANO  DUAL 4 INPUT RCA CD2202  A DTL -55 125 4.0 IZ e25 - 8 5  1.80 a 6 0  48 
NKNO NOR T R I P L E  3 INPUT T I  SN14216 8 OTL -55 125 

-25 3.23 82 I## 

HAM0 QUAO 2 I N P U T   T I  SH5400 A 

30 1.00 1-10 2.00 a10 32 5.0 
125 -55 DTL 8 SN142461 T I  NKNO/NOR PUAO 2 INPUT 

196 F 5-30 -45  32 -55  fl' 20 6.0 
125 -55 OTL A NO046  NSC NANO/NOR PUAO 2 INPUT 

192 F 2-60 -40 25  8 6 5.0 
125 -55 OTL 8 SN14266 T r  MANOINOR  PUAO 2 INPUT 

192 F 2.60 e 4 5  25 
125 -55 OTL SN15946 T I  NANO/NOR PUAO 2 m P U T  

8 5 5.0 75 0 O l L  SN15846 TI NANO/NOR PUAO 2 INPUT 

32 .55 2.eO 1-00 11 6.0 15 0 OTL SN14346 TI NANDlNOR PUAO 2 INPUT 
192 H 2.60 1 e45 30 8 5 5.0 0 7  5 OTL A -1584 8N T I  NAN- W A D  2 INPUT 

192 F 2.60 -40  25 
30 1.00 1-10 2 ~ 0 0  +lo  l% 5.0 

8 5 5.0 
125 -55 OIL A NO030  NSC  NKNOINOR OUkL 4 INPUT 
125 -55 OTL SN15930 T I  DUAL 4 INPUT 

196 F 5.80 I -45 32 -55 11 20 6.0 
125 -55 OTL 8 SN14231 T I  NANDINOR  OUhL 4 I M P  EX 

196 A F 5.80 .4¶ 32 .55 2.00 1-00 11 6.0 
125 -55 OTL 8 51114261 T I  NANci/NOR  DUAL 4 IMP EX 

196 F 5 - 0 0  -45 40 .55 2 . m  1.00 11 6.0 
15 0 OTL SN14331 TI NlRlOlNOR  DUAL 4 I M P  EX 
75 0 OTL SN14361 TI NAND/NOR O U A L 4 E X  

266 lad82 .20 10..0 250 2.00 3 A O  8-00 20 - 24.0 - 12.0 
125  -55 OTL F SN531 TI NANO/ANO/NOR~5  INPUT EX 

l 9 5  F 2-40 [ - 4 0  
K MEM901 G I  NIRIO-OR.2-2-2 INPUT 

195 F 2;SO I - 4 0  
13 .40 2.10 .DO 10 10 5.0 
13 .40 2.00 -80 10 IO 5.0 

125 -55 T T L  8 SN54965 TI NAND 8 INPUT 
NANO T R I P L E  3 INPUT 125 -55 T T L  8 SN54962 TI 

13 .40 2.00 &EO LO 10 5.0 
195 F 2.40 -40 

125 -55 TTL  A SN5410 TI NANO T R I P L E  3 INPUT 
If' - 4 0  Z.#O .EO LO r0 5.0 125 -55 T T L  

6.0 11 f l  
II W I P L E  3 I M P  T I  SN143 0 75 
I I  NANO/NOR T R I P L E  3 I N P  TI SN14336  OTL 0 75 

16 OTL 6.0 
6.0 11 1.00 2.00 .55  40 

I1 1.00 2.00 -55 32 -45  5 -00  F 196 A 

10 NAND -1PLE 3 1NP TI SN15962 OTL -55 125 5.0  5 8 25 I -40 2.60 F 192 
-45 5.00 F 196 

s N&NO/NOR T R I P L E  3 INPUT TI SM15862N A O I L  0 75 5.0 5 8 30 
I -1PLE 3 INPOT TI SN15862 OTL o n  5.0 5 8 25 -45 2-60 F 192 

1 -45 2.60 H 192 

3.0 1.10 - 4 0  10 90 

- 
.22 -111- 1.157 
.30 58 1-70 - 

5.0 
5 e40 4.0 

25 10 35 C 

- 5 
57 

_. 

5.0 I95 F 2-40 -40 13 .40 2.#0 .BO LO 1D 

6.0 11 I1 - 5 5  196 A F 5 - 0 0  -45 23 

-40 1-5 F 2.- 

3.5 105 74  2.20 -30 25 1.VO -30 + 10 llJ 

6.0 196 A F 5.80 I -45  23  -55  r1 11 - 
-40 

196 A F 5280 I -4s 

192 76rC 2.60 

- 
QUAO 2 INPUT  OTL N14366 S TI 0 196 F 5-00 -4s 4 0  .55 2.00 1.00 11 6.0 75 

-40 192 76rC 2-b0 - 196 A F SJ#O I -4s 2 3  .55 

- 
I 

6 

I 

4 
-. 14 



T ITYPE' OPER SUPPLY PUR 
I I I 

INPUT 1 NOISE' ' - - ~ - _ _ _ _ _  [RER- ~ "- 
- 
- _. ~ "_ 

- ""- 
6.0' 20 11 

-40 2.60  76.C 192 
.55 32 -45  5 - 8 0  F 196 

- NANDINOR TRIPLE2-3-3-ELJI 
NAND/MOR TRIPLEZ-3-3 EX T I  
NANOINOR TRIPLE2-3-3INP 
NANDlNOR TRIPLE2-3-31NP ~ T T " " S N ~ O 6 -  OTL 

-45  5.80 F 196 - "- 
T I  SN14326 ; - - ,EL  - y  X ;/' 

- 4 5  5.80 F 1196 A ' 
.45 5.80 F  i196 A ~- 
-30 2.70 F 
-45  2.40 H w- 

- 6.0 11 1.00 ' 2 - 0 0 ,   - 5 5   4 0   - 4 5  5-80 F 196  
6.0 11 1.00 2-80 ' .55 .32 
3.5 I2 10 -30 1.70 30 

30 

"- 
' NANOINOR 10 INPUT E X  SN5315 ! F  OTL -55 , 125 

2-4 INP B UFFER k S H 1 5 8 3  5.0. , 25 2N '  OTL 0 1 75 
- "- 

"r b - r n 4 2 . 4  - k L i - ! r m  

NANOINOR e INPUT EX-SYL :SG202- ' A  TTL ' 0 

NAND  NOR.OUAL 4 INPUT T I  jSN15830N r w ' b  iSN15830 I 'OTL 0 INPUT EX - NANOINOR~DUAL 4 INPUT 

I NANOsOUAL 2 INPUT 
NANO.OUAL 2 INPUT 

'fANO.OUAL 

2-3INPUT 

IPHIL  126405. - 1 r T L  1-75 

NANO*OUAL 2EX-3 INPUT MOTA MC944G A OTL -55 

NANO.DUAL 2EX-3 INPUT MOTA MC930G A OTL -55  
NANDIDUAL 2EX-3 INPUT MOTA MCt3-05- A FTL . 0 

-k 
I 

-t 

t 
I 

i 

5.0 

~ - - - m  
-2.0 20 4 

4.0 15 17 
+ 4 s  

4.0 15 
4.0 25 

1.10 1.70 .65 15 
1.10 1.70 .65 15 

" 
.35 
-40  
.45 
-45  

70 4.0 "2.0 
~~ 

70- 4.0- -2.0 
125 4.0 -2.0 - 

6 
4 

30 

125 4.0 -2.0 5 
30 -60 

125 4.0  -2.0 20  4 55 
30 

-60 
.60 

125 5.0 27 1 ~ 1 0  2.00 42 
+ 4 5   - 4 0  

- 4 0  

125 5.0 8 1.10 2.00 + 55 .40 

4 30 . 55 

- 

125 4.0  -2.0 r 2  5 55 
125  .. "O-:Z.O 12 "_ 5 

75" - 5.0 e 1.10 1.90 55 .45 

I I I I  1 I I I I I 



NANDsDUAL 2EX-3 INPUT MOT) 
NANDIOUAL ZEX-3 INPUT HOTl 
NANDtDUAL ZEX-3 INPUT MOTl 

NAND.DUAL 3 INPUT 
P H-ii NAND,OUAL. r r w m  

I YHEl 
ANDIDUAL 3 INPUT I I" 

I " NANO.DUAL 3 INPUT I WMEl 
NAND, DUAL 3 INPUT I T I  

IU 
I I N A N D ~ D U A L  3 INPUT YHEl 
P I NAND.DUAL 3 INPUT I PHI1 
\;E1 
-I= 

NAND.DUAL 3 INPUT 

NAND,DUAL .3  INPUT EX 
NAND.DUAL 3 INPUT EX 

- 
,DUAL 3 INPUT L A  

- 

- NAND,DUAL 3 INPUT E X  Y H E I  
NAND.OUAL"3 INPUT E X  HOT 

- NANDtDUAL 3 INPUT EX YHEi 
*DUAL 3 INPUT FSC 

NAND.DUAL 4 I N P  BUFFER T I  

NAND, DUAL 4 INPUT 
NANDsDUAL -"TT 

PHI! 

NAND.DUAL 4 INPUT T I  
NANDtDUAL 4 INPUT 
NAND.DUAL 4 INPUT 

PHI' 
S I L  

_. 

- 

NANDIDUAL 4 INPUT RAY 
11 NINDsDUAL 4 I 
I ;  NAND, DUAL 4 INPUT 

NPUT SYL 
TRA 

ID -A;ZALT.(IUE 4 ITJWT - ~ T R A  
- 

* I NANDIDUAL 4 INPUT 
8 NAND.DUAC 4 TNFOT- " SYL 

TRA t 
16 





T W E *  NO1 SE INPUT PWR SUPPLY OPER TYPE 
HFRS 

MATIC AGE LEVEL SPEED NAN& N l T Y  VOLTS FAN- VDC CENTGRDE LOG- C PART 
SCHE-  PACK- OUTPUT ATING  DELAY LWMU- THRESHOLD DLS VOLTAGE TEMP OF E 

CIRCUIT  DESCRIPTION HFR NUMEER No. TYPE O M  ZERO MHz SECS VOLTS ONE ZERO OUT MU NO. 1 NO. 2 MAX MIN IC H . "" "" -__ 

~ ". 

NANOtDUAL 4 INPUT EX 

125  -55 OTL A RM231  RAY NAND,DUAL 4 INPUT EX 
32 .60 1.80 1 . l o  2r 5.0 70 0 F L 9  FSC NANbtOUAL 4 INPUT L X  

192 8.C 2-60 -40 20 -60  2.00 1.10 r E 5.0 70 0 DTL A F L 9 3 0 2 9  FSC 
-40 2.50 1 - C  185 
-25  F 196A 

NAND. DUAL 
NAND,DUAL 4 INPUT EX SIGN SE156 

196A 21.6if 5.80 -45  32 - 5 5  2.00 1.00 b IO 6.0 125 -55 DTL A WM261 YMEO NKNDtDUAL 4 INPUT EX 
H M E b T -  NAND,OUXL 4 T R r m T  EX 

125 -55 DTL A 

4429 DTL A 
6.0 

+ 15 4.0 

1.80 1-00 6 8 31  
4 INPUT EX 20 -60 2.00 1-10 8 5.0 125 -55 DTL A P L 9 3 0   P H I L  

- -40 
1B9 X 3.90 -35 
192 41 2.60 

- 6.0Tb1.00 l96A Z l e W  .26 30 bnTir"m- 1.80 
17 

~~~~ 

- 
AL 4 INPUT EX 125 -55 K r  OTL932 FSC 

"~"" 35 

NAND.DUAL 4 INPUT EX P H I L   P L 9 6 1  A DTL -55 125 5.0 22 8 1~10 2.00 -60 48 -40 2.60 41 192 
*DUAL 4 INPUT EX R C A  CD2200 A OTL -55  125 4.0 E +  6 3.50 85 -25  3.23 82 108 

119 41 2.60 -40 
5.0  50 2? 1:XO 1.90 -60  32 -40 2 -50  41 105 

35 .bo 2.00 l i l 0  25 26 5.0 125  -55 DTL A P L 9 3 2   P R I L  
NANDtDUAL 4 INPUT EX P H I L   P L 9 4 4  A DTL -55  125 

*DUAL 4 INPUT EX 
I89 5 2.60 .40 

.b -60 -2" 0 
36 -60 2-00 1-10 25 25 5.0 70  0 OTL A FL93229  FSC  NANOtDUAL 4 INPUT EX 

109 -.40=- 
- 

- 

Iu 
I 
P w cn 

,QUAD 2"lNPUT 

b 

3 

4 

1 

2 

- . . ." "" "~ " . _ _ _ _  ~- 18 

". ". . - __ - 



*& T TYPl 

"-- tk- 
HANOI QUAO 2 INPUT I T T   M l C 9 4 6  A OTL 
NANO.QUA0 2 INPUT 
NANDvQUAO 2 INPUT 

T I   5 1 7 4 9 4 6  F  TTL 

NANO.PUA0 2 INPUT 
I T T  M1C949 A OTL 
S I L X   S I 9 4 6  A DTL 

1 NAND* QUAO 2 INPUT 1 FSC (OTL946 1 A I  OTL I NANO.PUA0 2 INPUT 1 FSC I F L 9 4 6 2 9  A OTL 
I P H I L I P L 9 4 6  

OUAO 2 INPUT I SYL I S G 1 4 l m  

I S I L X I A 1 4  A I  OTL 
T I  SN5400 A 11 L 

NANDrPUAO 2 INPUT 
NANOrPUAO 2 INPUT 

T I  SN7360 F OTL 
RCA CO2201 A OTL 

NAN0.QUAO 2 INPUT - P H I L  PL949 A D_TL 
SIGN CS720 A OTL v NKND.PUA0 2 INPUT 

w NAN0,PUAD 2 INPUT I S I G N  SE180 A AiOT_L OTL 
(MAN0;aUAO 2 INPUT 1 -  SIGN(SE480 1 

NANO.QUA0 2 INPUT 
NANOrPUAO 2 INPUT 

~ N K N O ; 6 U A O  NANOrPUAO 2 2  INPUT  INPUT I RAD SW 1 R0306 SWG140 ~ , A I  C TTL  DTL 

NANOrPUAO 2 INPUT SYL 5 ~ 2 2 3  e TTL 
NANOrQUAD 2 INPUT SYL St221 B TTL 
NANOrPUAD 2 I= YHED WE246 A OTL 
NANO~QUAO 2 INPUT W E 0  WC266 A OTL 

NAND, PUAD 2 INPUT 
1' NANOr QUAO 2 INPUT 

TRAN TNG3412 B TTL 
TRAN TNG3411 B TTL 

' 1  NAN0,PUAO 2 INPUT 
'0 NANOrPUAO 2-INPUT 

S I G N  SE870 A .TJL 
" T r " " ~ N ~ < L ~ O ~  A- T  T  L 

NANOrQUAO 2-INPUT T I  SN54LOOR B TJL 
1 NANO*QUAO 2-INPUT T I  SN74H00 A TTL 
I 

OPER SUPPLY PUR INPUT NO1 SE 
TEMP VOLTAGE 01s THRESHOLD Innu- OELAY ATING MITPUT 

OCER- 

CENTGROE  VOC FAN-- VOLTS NLTY MANO- SPEED LEVEL 
H l N  MAX NO. 2 NO. 1 MY OUT VOLTS SECS HHZ ZERO1 ONE ZERO I ONE 

-55 125 

"t: -55 -55 1 1 

-0" 
-55  125 

5.0 35 8 1-10 1.90 -50 25 

5.0 35 7 1-10 1.90 - 5 0  15 -40 3.80 CsBrH 192 - 
5.0 ro IO .eo 2.00 .40 13 -40 

5.0 e e 1.10 2.00 .bo 24 -40 2-60 F 

-40 2.60 C r 8 r H  192 

5.0 . 8 8 1.10 2.00 - 6 0  24 -40 2.60 C 192 - 

5.0 
-40 2.60 B e t  192 

5.0 15 T 1-20 1-10 .80 37 20  
-40 2.60 41 192 - 
-40 3.20 GrH 206 

- . .- 5.0 . - - 45 -. 6 1.20 1-10 "-80 + 3b 20 
5.0 15 1 2  1.20 1.00 .BO 34 20 

-4D 3.10 CsH 206 - 
-40 3.10 GmH 206 

5.0 II e 1.10 2-00 .60 24 
8 1.10 2.00 -60 20 

- 

0 + 10 
6.0 
3.5 10 + 10 
6.0 10- 9 
5.0 + 10 
3-9 10 -40 1-10 25 
4.0 2 + 6 

4.0 + b 1 - 2 0  2.50 -60 43 
5.0 26 8 1.10 t,oo .60 48 -40 2.60- 41 

.35 3.10 x 
4.0 
4.0 + 6 1.20 2.50 .60 43 

T .70 2,ID -.40 67 -30  2.70- X 

5.0 8 9 1.10 2.00 
a 3 5  3.10 X 1 

5.0  15 7 ~ 12 20  
5.0 15;  12 I 

5.0 15;  b j 12 20 
5.0 15 15 i 12 20 
5.0 5 I 
5.0  8 I 7 

-40 4.00 F 1 
-40 4.00 F 1 

:::I ~ t 1 1-10 ~ 1:90 1 I *  5; 1 1 145 1 1: /i 5.0 8 1.10 2 eo + 55 
-5.0 22 9 1.10 1-10  ,155 6 

5.0 22 I1 1.10 1.70 .65 6 

-30 1.70 1 . 1 6 2  
3.50 85 i 2 5  

3.23*1 
20 -40 2-60 2 7 r C  

12 20  : 1 9 r C  2 
I 1 9 r C  1 

' 1 9 r C  1 
." . 

1 9 r C  
7 

40 4 00 F 

-40 
- 4 5  3.00 GrH 
-45  3.00 G.H 2 

5.0 22 5 1-10 1-70 .65 6 
5.0 2 2  6 1-10 1-70 .b5 6 
6.0 8 b 1.00 1.00 __  _ _  

-45 3.00 6rH 205 

6.0 8 6 1-00 1.00 30 .45 
5.0 

F 196 
7. r.22 1.70 ,70 18 -45 2.40 47.H 2 0 6  

5.0 7 1.20 1.10 .70 18 -45 2-40  47.H 206 

" ~ 

-45 3.00 G;H 205 

-~ 30 .45 F  196A 

5.0 15 1-20 1.70 .70 18 -45 2.40 47rH 206 
5.0 15 l.eO 1.10 .70 + 18  -45 2.40 4 7 r H  206 

5.0 IO 2.00 .70 .40 33 
5.0 

-30 2.40 F 195 
- IO 2.00 -10 -40  33 -30 2-40 F 1 9 5  

5.0 2 2  10 2.00 .@O .40 6 -40  2.40 F 205 

. -~~ 

5.0"" lo ~.. .. 13 -20  2 -40  X 2051 



MFRS E OF TEMP VOLTAGE OLS THRESHOLD I M M W  DELAY ATING OUTPUT PACK-  SCHE- 
OPER- 

PART C LO6- CENTGROE  VOC FAN- VOLTS N l T Y  WIND- SPBEO LEVEL A6E MATIC 

T TYPE OPER SUPPLY PUR INPUT NOISE 

- 
OESCRlPTlON 

N M O S  PUlO  2-INPUT T I  SN54H00 B TTL -55 125 5.0 22 10 2.00 -80 - 4 0  6 -40 2.40 F 20) 
UMEO WC206 A OT 0 75  F l 9 L A  

NMOrTP lPLE 3 INPUT SYL 8 TTL -0 75 
L 6.0 8 6 1-00 1.00 30 

5.0 15 6 1.20 1.PO - 7 5  10 
.45 

NlNn T P t C  F 3 5.0 15 7 , 1 - 2 0  1-70 - 1 5  10 
-45 3.00 6rH 204 
b 4 5  3.00 E& 281 

5.0 15 K' 1.20 1.70 -75  10 -4s 3-00 ErH 206 

5.0 8 9 1-10 2.#0 
-45 3.00 ErH L O 1  

5.0 I5 b 1.20 1.70 -75 16 
~ 4 0  2.60 19.C 192 

5.0 15 1Z 1.20 1-70 , -75 15 
-45 3-00 6 r H  271 

-45  3.00 GrH 271 
5.0 15 15 1.20 1.70 - 7 5  15 .4¶ 3.00 GrH 271 

-35  3.10 X 192 
30 - 2 5  . F 196A 
30 2 5  F 19bA 

- 
SG193 

5.0 1s 15 1.20 1.10 .75 10 

5.0 1s 7' l r z o  1.70 .rs IS 
.45 3.00 6.n 271 

4.3" 6 T.20 2.50 I .60 4 3  
6.0 22 b 1-00 1.DO 1 
6.0 7 6 1.00 1.DO /I 



Iu 

F 
I 

w 
\D 

NANDs4 INPUT 
NAN094 INPUT 

25 - 5 0  2 - 1 0  1-00 7 5.0 55 15 TTL B TNG3031 TRAN 

75 0 TTL B TNG5124 TRAM NANDs4 INPUT 
i_ 5.0 125  -55 TTL B TNG5321 TRAN NM0.4 INPUT 

55  15  TIL B TNG3431 TRAN NANDs4 INPUT 
_ _ _  55  15 LTL B TNG3331 TRAN NANDs4 INPUT 

75 0 TTL B TNG5322 TRAN 

1.20 1.10 23147 

TRAN XNA5121 -8 I T L  :-x 125. . 
TRAN 125 -55 TTL B T.NG5123 

-50 __ 206 47 rH  2.50 
5.0 

.40 2.BD 1.00 5.0 
206 47sH 2-50 -50 + 2 5   - 5 0  2.00 1-00 20 5.0 

23-47 1.70 1.20 

5.0 24 1-20 1.PD 

18 .70 2.70 1.70 15 7 5.0 .OTL-*... A A01 S I C X  NAND.4 INPUT EXPANDABLE * 
196A l j S v 2 1  -25 30 

-2.0 4.0 125 -55 OTL A SElO l  SIGN NAND94 INPUT EXPANDABLE ' 0  

198 13 30 
1_.0_0 1-00 b 15 __ 6.0 

5 
-. - L2-5 ~ 5 5  _DTL- A RH=-.- R E  NANDs4 INPUT EXPANDABLE " 

198 B*S 3.50 -45 15 .65 1.10 1.10 7 4.0 
-2.0 4.0 70 0 DTL A MC251 MOTA NANDs4 INPUT EXPANDABLE 1' 

198 13sC -60 30 5 
125 -55 DTL A SElO l  FSC NAND14 INPUT EXPANDABLE 

198 15  25 
-2.0 4.0 7 2 y ~  -55 "K-DTL- H C 2 O i  MOTA " X N D s 4  INPUT EXPANDABLE 

2 0 1  0 5-00 -30 15 8 
5 6 -2.0 -4.0 125 "55_ E L  G 12x101 GESP NANDs4 INPUT EXPANOABLE 
5 +60 -3.0 4.2 "123-D -HTTL"-55 NCll G I  "PUT EXPhNDABLE 

202 F 4 -60  1-00 
202 7.F 4.60 1-00 12 .70 2.10 1.70 10 15 5.0 ___ 125 -5f DTC A A10 . S lLX NLiNDs4 INPUT EXPANDABLE 

199 BsU e40 
125 -55 DTL A A13 SILX NANDs4 INPUT EXPANDABLE 

204 F -70 150 
-2.0 4.0 125 -55 DTL A 254G4 PHlL NANDs4 INPU7 EXPANDABLE 

206 47.14 2.40 .45 + 18 .70 1.10 1-10 40 5.0 
F 513347 T I  NAND14 INPUT CLOCKED 

206 47sH 2-10  e45 18 .TO 1-10 1-10 24 5.0 
.- ... -75 0 TTL B TRAN.TNG5122 NANDs4 I N P U T -  

HAHDs4 INPUT 

206 47sH 2.40 -45 18 .7D 

5 30 .20 BPS 191 
1.00 4.60 79F 202 
1.00 4.60 7sF 202 

-60 2 0 6 ~  47-n 

NAND94 X U !  18 -70  l.?O 1-20 40 _, 5.0 - - ~ "" 
-45 206 47.H 2.40 

." 
0 6 22 -3.0 6.0 65 

30 
5.0 12  .70 2.10 1.7D + 5 15 

" 

' 18 .70 2.70 1.70 5 7 5.0 125 -55 DTL A A06 SlLX NANDs4 INPUT EXPANDABLE 
7 

6 

I 

4 

I 

2 

- " - - . ~. " - -&I. "" ~ __ 

- -. " . . .  . - ." . __ " .. _ .  . 



T 

M T I C  AGE LEVEL SPEED NAND- N I T Y  VOLTS FAN- VOC CENTGROE L O G  C PART 
SCHE- PACK- OUTPUT A T I N 6  DELAY IMU- THRESHOLD 

OPER- 
DLS VOLTAGE TEMP OF E MFRS 

W I S E  INPUT PUR SUPPLY OPER TYPE 

C I R C U I T  OESCRIPTION MFR NUMBER-Ti - I T - .  HIM MAX NO. 2 NO. 1 MY OUT ZERO ONE VOLTS SECS H Z  ZERO ONE TYPE NO- 
- 

~. - - - " . - " 

.25 2 1  S 961 

b 



NORlORvOUAL 4 INPUT R C A  C02150 A ECL -Jc 
NORlORtOUAL 4 INPUT -L YHEO YS371 A ECL 10 
NOR/ORt3 INPUT EX 
MORIOR.3 INPUT EX 

MOTA MC307 A ECL -55 
IHOTA MC306 A ECL -55 

NORlORt3  INPUT EX 
NWIORt3  INPUT EX 

SW SW306 A ECL"-5? 

NORlORt4  INPUT 
SY 511307 A ECL -55 

MMllOR*4 INPUT 
FSC MWL911 A RTL -55 
FSC FL91129 A RTL 15 

N 
NORIOR.4 INPUT NSC_ NC2011 A RTL -0 

I NORlORt4 INPUT NSC N C l O l l  A RTL -55 

F NORlOR.4 INPUT 
P 

PHIL  PL980 A RTL -55 
NORlOR.4 INPUT PHIL  PL911 A RTL -55 
NORlOR.4 INPUT SPRG US-0711 F RTL -55 
NORIOR.4 IN= FSC .L924 A RTL 
NORlOR.5 INPUT  HOT^ ~ 1 x 0 1  AIECL -55 

_" 

P N O R I O R . 4  INPUT MOTA MC911 A RTL -55 

NORIORt5 INPUT MOTA MC351 F ECL 0 
NORlORt5  INPUT SW SH301 A ECL -55 
MOR/DRv8 INPUT 
NORIOR.8 INPUT 

R C A  CD2152 A ECL 10 
YHEO l i s374 A ECL 10 

INORIOR;9 INPUT iVAR0/8204 1 €/&L-/:- 
WOR,OUAL 2 INPUT PHIL  13402 A RTL 
NORtOUAL 2 INPUT 
NOR*OUAL 2 INPUT 

TI- SN17910L TTL -55 
MOR.OUAL 2 INPUT 

AHEL 124A F RTL -55 
AMEL 124C F RTL 0 

NOR.OUAL 2 INPUT AMEL 1248 F RTL -55 + NOR,DUAL 2 INPUT 
NORtOUAL 2 INPUT 
NORtOUAL 2 INPUT"- FSC- MYL910 A RTL.. r 5 5  
WORtOUAL 2 INPUT 
NORtOUAL 2 I'NPUT 

FSC FL91429 A RTL 15 

" NOR.OUAL 2 INPUT 
FSC FL91029 A RTL 15  
NSC NB2014 A RTL 0 

" 

; 
~ ; O U A L . - Z  INPUT $HIL 1 ~ ~ 9 1 0   - / A ~ R T L   1 - 5 2  

NORtOUAL 2 INPUT 
NORrOUAL 2 INPUT M O T A  HC361 A ECL ~ $ 

MOTA K 3 0 9  A ECL -55 

' NORtOUAL 2 INPUT MOTA MC311 A ECL -55 
I I I I I  I 

I 

125 5.0 15  7 
75 6.0 8 6  1-00 1.80 

125 
75 

5.0 
5.0 

15 1.20 1.70 .70 4 18 
7 1.20 1.70 .70 4 18 

75 5.0 
125 5.0  

15 1.20 1 - 7 0  .TO 4 18 

125 
125 

16 20 
30 .45 

.45 2.40. 

.45 2.40 

.45 2.40 

.50 .83 

7 1.20 1.70 .TO 4 l e  
.45 2.40. 

25 -30 2.20. 3.5 18 4 10 -30 1.TO 
3.0 4 4 26 -55  .75 .05 70 

-5.2 44 4 12 1.30 .95 .10 2 4  
-5.0 88 4 12 1.40 1.00 .15  7 
-5.0 110 4 12 1.40 1.00 .15 7 
-5.0 115 4 I5 1.6T  .ET 10 

6 1.86 
6 
6 
6 

1.50 - 8 5 .  
1.60 -85 
1.60 .OS.  
1.6T -81 

1.66 .70 
1.66 .TO. 

3.6 6  4 
10 
25 

3.0 454 13 .S9 .54  12 
3.0 4 4 -45  .75 .OS 40 .30 A D .  

-15 

6 1.66 .TO 
6 1. b6 
6 1.66 



HFRS SCHE- PACK-  OUTPUT ATING DELAY INMU- THRESHOLO 
I l A T I c  AGE LEVEL SPEED  NAND- N I T Y  VOLTS FAN- VOC CENTGRDE LOG- C PART- 

O t S  VOLTAGE TEMP OF E 
T OPER- NOISE  INPUT PUR SUPPLY OPER TYPE 

C I R C U f f ~ E S t R L P T I O N " " I C I F R " N U C I B E R  NO. TYPE ONE ZERO HHZ SECS VOLTS DllE Z H I O  OUT H i i  MAX  NO. 2 NO. 1 H l N  .-H-IC 
" - - - 

NORtDUAL 2 INPUT 140 2 
~~ 

-15  12  .54 -69 13 4 3.0 100 0 RTL A NC2010 NSC 
NORtDUAL 2 INPUT NSC 

140 A -80 -30  
216 10-C -70 1-66 6 
140 2 .15 12  .54  
216H LOrC -70 1-66 6 
140  2 .15 12 . s 4  -69 13  e54  3.0 125 -55 RTL A NEIL014 

NORs DUAL 2 r N P l l L  "" - - " . ~ _" 
NORtDUAL 2 INPUT 

MOTA 

216M 101s -70 1.b6 6 + 26 49 -5.2 - 1.15 125 -55 ECL A fit310 MOTA NORtDUAL 2 INPUT 
45 -05  -75  -45  4  4 3.0 NDRtDUAL 2 I N P  125 " -55 RTL A ME910  HOT& U T  

+ 26 49 -5.2 - 1.15 75 -. 0 ECL A MC359 MOTA NORtDUAL 2 INPUT 

+ 26 49 - L 1 5 - - 5 . 2  7 5  -! KC! A f i t360 
NSC 125 "55 A - R T L  " ~ ~ 1 0 1 0  3.0 .b9 13 4 

3.0  5  -56 I -82 

40 
' 6  

12 

INORtDUAL 2 1N:;T 1 l''ILIPL9609 IN7IR.OUAL 2 

d 5 T L  1-55 

-3  PU K ME11900 

125 
NOR-DUAL 2 INPUT EX SIGN  LU316 

30 -60  2.10 1640 12 18 : 4.5  85 -20 TJL A NORIDWAL 2 INPUT EX SIGN JU316 
55 10 A 

NORtOUAL 3 INRUT P H I L  13403 A RTL 

-55 RTL F 1261 AHEL NORtDUAL 3 INPUT 
125 -55 TTL A 5028 AHEL NORtOUAL 3 I N W T  

4 0  .OS .'16 .55 + 4 ' 3.0 125 -55 

-1g 
MORtOUAL 3 INPUT - AHEL I26C F RTL 0 70'' 
NDRt DUAL 3 I N P U T  AHEL 

3.0 125 -55 RTL A L 9 1 5  FSC MORtOUAL 3 INPUT 
.55  5 3.0 100 0 RTL A L915C FSC NURtDUAL 3 INPUT 

125 -55 TTL A 5728 AHEL NOR*DUAL 3 INPUT 
125 -55 RTL F l25A AHEL m t  OUAL 3 INPUT 
125 -55 TTL A 5328 AMEL NORtDULL 3 INPUT 
125 -55 TTL A 5768 AHEL NORtnUAL 3 INPUT 
125 -55 TTL A 5068 AHEL MORtDUAL 3 INPUT 
125 -55 TTL A 5368 AMEL MORtOUAL 3 INPUT 
70 0 RTL F 12% AMEL NORIOUAL 3 INPUT 

125 -55 RTL F 1258 AHEL NORtOUAL 3 INPUT 
125 -55 RTL F 1268 

. D 4  .15  12 -40 1.45 B 140 
- 

NOR.DUAL 3 INPUT FSC FL91529 A RTL 15  55 
NORsDUAL 3 INPUT GI PC14 H DTL -55 125 D 4.2 -3.0 

3.6 40  1b 10 A 

- 
218 T 1.1Y .4Y 130 1.1Y .4Y 5 3 .0  T 2 5  -55 RCTL F SN514 T I   " W O R t D U A L  3 INPUT I 

40 2 8 0  2-60  lS40 12. 18 4.5 55 10 A LU315 SIGN NORtOU&L 3- INPUT e 

140 41-51 -40 
30 -66 2-70 1 . 4 0 .  12 I8 4.5 
11 

85  -20 TTL A T N . . S m r  " R O R t O U A L  3 INPUT 10 

.82 - 4 5  5 3 4 .0  
3.0 

1 2 5  -55 RTL A P L 9 7 8   P H I L  
125 -55 RTL A 

NORtDUAL 3 fNPUT I I  
140 Aeb9 -30  12 -82 -56  5 NDR.DUAL 3 INPUT II 
140 12 -15  

P L 9 1 5  P H I L  

1 w  12 
12 

- 1 5  
-19 13 *54 3.0 

12 
100 0 RTL A NBZ015 NSC 

-69 13 +54 3.0 
NORtDUAL 3 INPUT 

T 2 5  -55 RTL A N 8 l O l F "  N T  MORtDUAL 3 INPUT 

140 

+ 80 
4.5  

140 BrU -83 -50  
265 18-82 100 
222 SrB 3.30 -60 
e 2 2  B 3.30 .60 , 40 .80 2.50  1.40 12 18 

- 

4.0  

+ b 18 3.0 
b 18 3.0 

+ 5 I8 3.0 
__ 140 B r C  -81 - 2 5 .  12 -30 + 10 18 3.0 

C 3.80 -25 180 1.00 + 8 L 

4.0 5 6 

5.0 1D 6 
5.0  2 

I. 6 8 5.0 

t b 

-25  

- 140 8 -81 - 2 5  16 - 2 5  
140 8.C -81 - 2 5  12  -26 
140 BrC -81 -25 12 -26  
140 B -81 T25 16 

3.0 

4.0 

5 E8 

8 2 
1.00 

c 3.80 .x 100 1.00 
C 3.80 -40  36 1.00 
C 3.80 - 2 5  180 1.00 
C 3.80 -25  100 

-30  12, 
1.00 35 

5 -55  . D 4  12 . I S  

- 
3.0 17) r0 -25  140 B e t  - 8 1  

.40 c 3.80 

-40 140 B 1-45 

514 __ 221 90 5-00 -30 12 8 

". " 
-60 

222 B 3.30 -60 

- 
222 S18 3.30 

I 

6 







NOR17 INPUT SIGN LU314 , A 10 1 55 
OR DUAL 5 INPUT AMEL 322CJ ' A DTL 0 ' 70 
OR DUAL 5 INPUT AMEL 322BG A DTL -55 125 12.0, 98 6 
OR DUAL 5 INPUT AMEL 322CG A DTL 0 100 
OR QUAD 2 INPUT AMEL 321CG A DTL 0 100 

12.01 98 6 

OK  PUAO 2 INPUT AMEL 3118G A OTL ~ -55  125 

'ORINOR13 INPUT EX 
ORRIORt3 INPUT E X  
OR/NOR,3 I N W T  EX 
ORINORs3 INPUT E X  
OR/NOR.3 INPUT EX 

- OR/NOR*3 I.NPUT EX SY 1.00 .30 26 1.30 35 -5.2 ECL -55  125 - 1.15 SY306 A 
ORRIOR.4 INPUT FSC 

8 0  +76 .05 i -45  413 4 3.0 RTL" -55  125' NUL911 A ORINOR.4 INPUT FSC 
3:- 3.6 RTL 15  55 L924 A 

ORINOR.4 INPUT FSC FL91129 , A  RTL . 15 55, 
ORINORI~ INPUT 
ORINMI I~  INPUT ' NSC 

RTL t-55-rii5: A Mc911 MOTA  OR/MOR.4 INPUT 
RTL ' 55 ' 125 - F US-0711 SPRG.  ORINOR.4 INPUT 
KTL -55 I 125, PL911 I A PHIL ORlNDR.4 INPUT 
RTL -55 125 PL980 ~ A IORINORI~ INPUT ~ PHIL 
RTL ,-55 125 MClOll A 

ORINOR1 5 INPUT MOT& MC351 F ECL 0 75 - 1.15 -5.2 -50  25 .LO .96 1.35 

1.66 

. 213 2 
-77  .69 4.3 4 3.0 

.15 12 
213 A 25 4 6 3.6 

212 A 
211 19;s .TO 

12 .15 2 213 
4.0 3 S -45  ' .E2 25 
3.0 80 .05 .75 .15 4.3 4 

-40 41.51 213 
-30 -80 A s 5 1  213 

3.0 4 

- .30 - 213 A .80 
I 

NSC -77 ~ -b9 4.3 4 3.0 RTL 0 100 NCZOll A 

I 
3.0 80 -05 -75  -45  4.3 4 

so 57.62 

~ OR/MOR.5 INPUT 

258 H.G 4.80 -65 20 1 .90 1.70 1-20 
LIZ H.47 3.10 -45 40 10 1-00 

20 5.0 125 -55 TTL A St150 SYL 
? 22 5.0 

OR,QUAD 2 INPUT E X  1 

272 H.41 3.20 -45 40 10 1-00 
75 0 T I L  -8 TNG3284 TRAM 

7 22 5.0 
OR,DUAL 4 INPUT EX ' 

272 H.47 3-10 -45 40 10 1-00 
"125 "55 i T L  .% TNG3283 TRAM 

15 22 5.0 
ORIDUAL 4 INPUT EX '0 

272 H.47 3.20 -45 40 10 1.00 15 22 5.0 
-~ 7s "0. TTL- B T N G E Z -  TRAN OR. WAL & INPUT EX " 

319 HtG 4.80 -65  20 1 .90 1-80 1.20 IO 5.0 
125 -55 TTL B Tffi3281 TRAM ORIDUAL 4  INPUT EX '1 

319 H.6 4-80 -65 20 1 .90 1.80 1.20 
7 5  0 TTL A 56173 SYL 

10 5.0 
319 HOG 4.80 -85  20  1 .90 1.70 r.20 IO 5.0 

75 0 TTL A SCl72 SYL - F R m  I m T T  

319 H.G 4.80 -65 20 1 .90 1.70 r.20 
1 2 5  -55 TTL A St171 SYL 

10 5.0  
ORsOUAL 4 INPUT EX 

109 71 5 
125 -55 TTL A 56170" SYL  ORrOUAL 4 INPUT EX 

224 Sr8 3.30 -60 
6 220 -3.0 1.8 125 -55 RTL D 0065 CORN ORtOUAL 4 INPUT 

224 
35 .80 2.50 1.40 * 12 40 4.5 

8 3.30 -60 
85 -20 TTL A SU332 SIGN 

35 .80 2-50 1.40 12 36 4.5 
OReDUAL 3 INPUT 

224 8 3.30 -60 
55 10 TTL A LU332 SIGN OR.DUAL 3 INPUT 

35 .80 2.50 1.40 U 36 4.5 55 10 
224 5.1 3.30 -60 

A LU331 SIGN 
35 .80 2.50 1.40 12 40 4.S 

ERIDUAL 2 INPUT E l  

215 72 3.50 .50 2 0  
_-  . ... a?. .--= TTL A SU3Xl.. SIGN ORIDUAL Z INPUT EX 

210 S -81 1.6T 10 
3.60 .SO 4 150 -3.0 -3.0 lZrc -.-55 r T T L  VARO"8202  ORINOR.9 INPUT 

214 .85 ,82  1.60 
. B i  1.6T 15 115 -5.0 

7 
"60 -10. ECL. A WS374 YMEO ORlNOR.8 INPUT 

211 191s -70 1.66 6 
.IS 1.00 1.40 le 147 -5.0 60 10 ECL A CDZ152 R C A  OR/NOR.8 INPUT 

211 -80 1.45 
.30 1.00 1.90 25 3.5 -5.2 - 1.15 125 -55 ECL A SY30l SY ORINUR.5 INPUT 

211 l0.S -70 1-66 6 
213 A -80 -30 

.30 1.00 1.30 26 35 -5.2 - 1.15 125 -55 ECL A MC301 . MOTA "_ - 

OR*OUAL 4 INPUT E X  

- 

7 

b 



T OPER- NO1 SE INPUT PYR SUPPLY OPER TYPE 
MFRS 

M A T I C  AGE LEVEL  SPEED NAN* M I T Y  VOLTS FAN- VOC CENTGROE LOG- C  PART 
PACK-.SCHE- OUTPUT ATING  DBLAY IMMLI- THRESHOLD 01s VOLTAQE  TEMP OF E 

CIRCUIT DESCRIPTION NO. TYPE ONE ZERO MHz SECS  VOLTS ONE ZERO OUT MY NO. 1 NO. 2 MAX MIN H ~ I C  NUMBER MFR 

OR.PUAD 2 INPUT EX 

300 14.47 3.10 .45 40 10 1.00 
300 He41 3-10 -45 

15 22 5.0 
40 10 1.00 

75 0 T T L  B T f f i 4 4 4 6  TRAN ORtPUAO 2 INPUT € 7 -  

300 H.47 3.20 -45 
-75 0 6 . T T L  THC4448  TRAN 

40 LO 1-00 16 22 5.0 
258 H.6 4.00 -65 2 0  1 -90  1.80 1.20 20  5.0 

125 -55 T T L  8 TNG4445 "TRAN- 

258 H.6 4-00 -65 20 1 -90  1.80 1.20 20 5.0 SG152 SYL 
75 0 T T L  A SGl55 S K  

x 
ORsPUID 2 INPUT EX 

258 H.G 4.80 -65 2 0  1 - 9 0  1.70 L Z O  20 5.0 
75 0 T f L  A ORvPUAD 2 IHPUT E 

125 -55 TTL  A 56151 SYL 

- 
-INPUT EX 
on,wno 2 INPUT EX - 5.0 r 22 

- 4 o n 47 30 

Iu 
I 

4= 
P 

cn 

1-515-K  CLOCKED OR SET 

1234 6.H 3.10 -40 
20 , *  26 -80 r.TD 1 -20  7 e60 5.0 125 T T L " - 5 5  8 SF21  R-SrCtOCKEO OR D I R  2 P H I S Y L  I 

234 6.H 3.10 -40 
2 0  25 .80 l.@O I.20 6 m60 5 . 0  751 I 0 TTL  B SF23 R-S.CLOCKE0 OR OIR 2 P H i S Y L  

18*02 '264 .'lo 9.00 1 2.90 3.@0 6.00 
75 0 T T L  8 SF27". SYL R-SICLOCKED OR D I R  2 PH IO 

230 72 -50  1 
' 8 0  - 28.0 125 -55 K MEW529 GI R-StCLOCKEO I I  

e29 60 10 15 5 
4 24r -2.0 20.0 125 -55 DTL E 8105 VARO R-S.CLDCKED 12 

303 F 2.60 -40 7 
-3.0 6.0 125 -55 OTL M 640703 MEPC R-SvCLOCKED 

a03 F 2.60 .bo 7 
125 -55 OTL SM15945 T I  R-S/J-K CLOtKeD OR SET 

303 F 2.60 -45 7 
125 -55 OTL - SN15948 T I  R-S/J-K  CLDCKRD OR SET 

303 F 2.60 -45  7 
75 0 DTL SN15845 T I  R-WJ-K  CLOCKED OR SET 
75 0 DTL $1115848 T I  5.0 

9 2 0  5.0  

11 20 
5.0 

ro 20 5.0 

ro 20 

5.0 2 0  s 2 s  .eo 1 . ~ 0  1.20 r2 '60 

1 
-40  234 3 . 2 0 , ~ ~ ~  

7 1- 



j MFRS I T  Ti:€' OPER ~ SUPPLY .& INPUT ' NOISE OPER- I ' I 

TEMP ' VOLTAGE OIS THRESHOLD ' I M M l k  #DELAY ATING WTPUT TftHE" 
~ " . . - -. - PART C LOG-  CEN1,GROE VOC 

CIRCUIT DESCRIPTION MFR NUMBER H I I C  MIN MAX NO. z NO. 1 MH OUT ZERO ONE VOLTS  ISECS MHL ZERO ONE TYPE no. 
FAN-  VOLTS NITY INANO- SPPEEO LEVEL AGE 1MATlC 

- R-S.CLOCKE0 OR D I R  2 PH'SYL  SF20 8 TTL -55 125 '  
,R-SrCLOCKEO OR D I R  2 PH  TRAN TFP3013 
,R-SrCLOCKEO OR O I R  2 PH  TRAN TFF3011 B TTL -55  125 
IR-S.CLOCKE0 OR D I R  2 PH TRAN'TFF3012 B TTL 0 75 5.0 15 .  1-20 1.10  .70 18 

5 .0 ,+60  15  1.20 1.70 -80  + 2 5  2 0  , - 4 0  3.20 GrH 234  - 
-45 2.40 47rH   234  
-45  2.40 47rH   234  - 
-45  2.40  47.H 234 1 

5.0 30 T 1.20 1.70 .70 + 18 
5.0 3 0 2  1.20 1.30 .TO + 18 

' R-S.CLOCKE0 OR O I R  2 PH TRAN ThF3014 B TTL 0 7 5 '  
R-SrCLOCKEO OR D I R E C T P H I 1  2648 A OTL -55  125 4.0 -2.0 I b  8 2.50 25 -20 .40 1 r U  ! 2 3 1  ! 

5.0 7 '  1.20 1.70 .70 + 18 -45  2.40 47.H , 2 3 4  ~ 

- R-SrCLOCKEO OR DIRECT T I  SN54271R B TTL -55 125 
R-S.CLOtKE0 OR DIRECT T I  SN?4L71R A TTL 0 70 5.0 LO 2.00 -70   .40   4b 2 .30 2.49 F pf 
R-SrCLOCKEO OR DIRECT T I  SWt;;; . 0 75 : 6.0 9 1-00 2 - 0 0   - 5 5   6 0  .55 3.50  F 233 

' - 5 5  125 
R-SrCLOCKEO OR DIRECT MOTA MC913 A RTL -55  125 3.0 I2 -45  .75 .os 
R-SrCLOCKEO OR DIRECT  SIGN  SE124  F OTL - 5 5 ,  125 4 .0 ,  -2.0 +26 + 8 ,  
R-SrCLOCKEO OR DIRECT V I R 0  8200  E'OTL  -55 I 125 ,  6 .0 ;  3.0 165 4 i  
R-SrCLOCK€D OR DIRECT RAY RH213 A OTL -55  125 1 6.0 +55  9 '  .70 1.bO .40 + 60  12 

3 .DO 10 20 ' .SO I 3.501 72   232 , 
R-SrCLOCKEO OR DIRECT W E D  W11213 A OTL -55  125 

-30 ~ 3.50 -921  233 , 
~ 6.0 +55. 9 ,  .TO 1-60 .40 60 11 

R-S*CLOCKEO OR DIRECT FSC SE124 A 011 -55 125 
-30 3.50 21rFS  233 ~ 

R-SrCLOCKEO OR DIRECT 'INTX FFXXXXX LIRTL  ,-55 . 125:  
I 4 .0 ,  rS 52 10 .SO ' 2.50 

R-SrCLOCKEO OR DIRECT T I  SN5101 FIRCTL1-55 , 125i 
17 5 

R-SrCCOCKED OR DIRECT  SPRG.US-0110 AIR- 
16 5 

5.0 - LO 2.00 -70 -40  4b 2 , -30 2.40 F 

, R-SrCLOCKEO OR DIRECT ' T I  8.0 50 9 .55 6 0  ~ - 4 5  3.50 , F   ' 2 3 3  , 

-~ 3.00 -80 I A  240  
+ 40 i1.S 2 3 1  

- 

I 
B r S  

3.01 2 4 l  1.15 

3 9 .  3 20.4. ,R-SrCLOCKEO OR O l R E t T  SPRG US-0111  F RCTL -55 125 

9 .0 ,+65  4 ,  
FsT 500 -80 b22 ! 1-15 

7.5 +92 4~ 

3.01 2 4 
- R-SrCtOCKEO OR DIRECT  INTXiFFXXXXX :LiRTL  !-55  125i t 57  1 

I 5 7  ~ 

Iu R-SrCLOCKEO OR DIRECT  MOTA'MC209 A l O T L ~ " 5 5 5 ~ - i ~ " - ~ - 2 . 0  I 6  I 8 .LO ' 2.00 I ) 0 2 0 r 4  P 
I 

R-SrCLOCKEO OR DIRECT 11  SN5111 FlRCTL  -55 j 125 
+ 8 0 ~  -13-S 

5001 -80  - 2 2   1 . 5 0 ! F r T   2 3 5  1.15 , 
; 2 3 4  

I 

c- R-SrCLOCKEO OR DIRECT SY SSiFT3"AlTTL 0 I 75 5 . 0 ,  35 6 I 20 IC 234 ~ 

4 - R-S.CLOCK€Q OR DIRECT SY SWF22 \AiTTL I 0 ~ E l  1 5-01 35 12 
R~SrCLDCKEO OR DIRECT , S Y  SYFt l  A TTL -55 125 , 18 , , i 

! 

R-SrCLOCKEO OR DIRECT SY SWFZS--A TTL 1-55 125 - ,~ 
5.0 3 5 '  7 
5-01 35  15 1 20 

6.01 35 7 1 00 1 80 

C 234  ! 

! ( C  

~ R-SrCLOCKEO OR DIRECT MOTA  "13652 T O T L  1 0 
R-SSCLOCKEO OR DIRECT  YMEO;YC213 -3IOTL 0 ' 75 - 

10.01- 1o.ol2m 50 ~ .72 9.60 -8 259 

I 3 . 0 ' € 2 2  :&.FA' lo I I-S~CLOCKEO OR DIRECT 'PHIL I p ~ 9 9 8 8  A ' T T L  / x 5  I 125 
.45 I 21rF  I233 - 

IR-SrCLOCKEO OR SET O I R  'SPRG US-0101 TJRCTL'-55 1251 
IR-S~CLOCKEO OR SET O I R  T I  SN510 F ,RCTL;-55   125,  , 3.0; 2 ,  4 

3.0, 2 2,014 1.15 
1.15 + 500 

B : T & _ '  15  55 I 1 R-SrCLOCKEO 2- PHASE ITRAN TFF3031 

iR-SrCLOCKEO OR SET O I R  T I  'SN511  .F_RCTL.-55 I 1 2 5 ,  
235U T 1 1.15 . t 2  .80 

I 5 , i t 3  i 1.00 41 274  
' *  500 5 7  -22 1 1.50 .80 L 

T S r C L O C K E O  OR SET O I R  'SPRGiUS-0100 F'RCTL!-55 1251""" 57  1.15 .22 .BO + 500 *%- 4 I 3.01 2 
3.0 I 2 

5.0 ; 

'2D.4 '  

9 + 150 -40 2-10  -70 + 7 + € 4  4.0 
8U I 9 

500 23511 ~ T 1.50 - 2 2  -80 

R-SrDUAL 
7 

238 27rC 12 
231 27rC 

U 30 5.0 
12  

75 0 TTL A SWF32 SY R-SrSP CLCKO OR DIRECT 

229 71 
7 30 5.0 

5 17  4 +42 7.5 
125 -55- TTL A SUF31 SU R-SvSP CLCKO OR DIRECT ' 

2 3 1  X 3.10 -35  + 95 - + 7 -30 4.0 
125 -55 RTL L FFXXXXX INTX R-SrSP CLCKO OR DIRECT '0 

20 
.. 125 "55 OT_L_ F C5T39- SLCN R-SrSP CLCKO OR DIRECT 1 ' .  

C r 1  20 
10 50  5.0 
10 50 5.0 

70 0 OTL A FL95029 FSC R-SrSP CLCKO OR DIRECT 1' 

322 CrBrH 2.60 -40 20 30 
125 -55 OTL A OTL950 FSC R-SrSP CLCKO OR DIRECT 

22b 2 .15 + 25 
1.90 .BO + 8 +44 5.0 125 -55 011 A MlC950 I T 1  R-SrSP CLCKO OR DIRECT 

. T I  .b9 12 44  3.0 
226 2 15 + 25 -77 .b9 12 44  3.0 

- 100, 0 R T L  - A  NE2019 NSC R-SrOtlAL 2 INPUT AN0 

326 F 2.50 20 19  .BO 5 1 4  5.0 
125 -55 RTL A NE1019 NSC I-SrOUAL 2  INPUT AND 

326  F 2.50 2 0  ' 19  .80 8 24 5.0 
- 125 -55 E L  S R0321 RAD I-SrOUAL P=TRIGGER 

237 X 2.70 -30 
125 -55 OTL S a0221 R A D  R-SrOUAL  PULSE  TRIGGER 

236 71 
-55 I 125 OTL A SE424  SIGN R-SrOUAL  CLOCKED OR O I R  

234 471H 2-50 a 5 0  25 .so 1.00 I 2.00 
CORN,0067"0'RTL 6 140 to i  - m - i . E i  -3.0 

I 
1 '  



T 

MATIC AGE LEVEL SPEED MANO- N I T Y  VOLTS FAN- VUC CENTGROE LOG- 

OPER- 
SCHE- PACK- OUTPUT ATING DELAY LHU- THRgSmLO 

NO1 SE INPUT PUR 
D1.S VOLTAGE TEMP OF E M F R S  

SUPPLY OPER TYPE 

CIRCUIT DESCRIPTION - ~ M F - K " N ~ ~ ~ E R  " H " I ~ -  MIN MAX NO. 2 NO. 1 M w  tm~ ZERO ME VOLTS SECS MHZ ZERO ON€ PART" C TYPE NO. 
- . " -" 

ru 
P 
I 

e 
03 

REGULATOR,-1.15 VOC MOTA Ma354 A ECL 0 75  
REGULATORtz lL i5  VOC 

125 -55 ECL A SY304 SU R E ~ U L L T O R S - ~ . ~ ~  VOC 
125   -55  ECL I MC304 MOTA 

12 R E G U L ' A T O R S - ~ ~ . ~  VOC GI PC503 

262U 93 -05 - 10.0 1 2 5  -55 H PC523 GI R E G U L A T O R S - ~ . ~  VDC I 

125   -55  H P C 5 0 4 -  GI REGULATOR*---4.0 VDC 9 

125   -55  H PC514 GI RBGULATOR*-24.0 VDC 10 

1 2 5  -55 - H NLPC513 G I -  REGULATOR*-12.0 VOC I I  

1 2 5  -55 H 

-5.2 E8 25 
-5.2 25 *24 

1 3 r C  246 
10.5 246 

-5.2 I8 246 19rS 25 

10990 261 
90 261K 
93 26OK 

- 16.0 ' 

260U 93 -05 - 16.0 *05 
- 28.0 

*OS - 28.0 
*05 

I 

b 

I 30 .- -____ 
4 

1 

2 
- 



- 
T TYPE OPER SUPPLY  PYR 

I I 1 M fRS I E I  OF 1 TEMP  VOLTAGE O I S  THR€SHOLO IWU- DELAY AT1116 W l P U l  PACK- SCHE- 
- INPUT NOLSE  OPER- 

rGROE VDC FAN- V O L T S   N I T Y  NAMO- SPEED LEVEL AGE 
MAX NO. 2 \NO. 1 MW OUT ZERO ONE VOLTS  SECS MHZ ZERO ONE TYPE I 

R P G U L A T O R I Z ~ . ~  VDC 
REGULATORp24.0 VDC 

R E G U L A T O R I ~ . ~  VDC 
REGULATORt5.0 VDC 

1 RS tTYPE 0 
I RS tTYPE 0 I TRANI T F F 3 5 i & ! &  

TRAN1TFF3511  8 TTL 

I 
P m m I N 6 3 1 6 6  

2J-2KICLOCKED  TRAN  TNG3165 8 T T L  

\o 
c- 35-3K  CLOCKED OR DIRECT TRCN T F F 3 1 6 3  8 TxL. -55 

35-3K  CLOCKED OR DIRECT TRAN T F F 3 1 6 4  B TTL 
13J-SK CLOCKED OR DIRECT  TRAN  TFF3161  8 T T L  
I 35-3K CLOCKED OR O I R E C T ( T R I N ( T S F ~ & k %  

I I 125 
7 5  

5.0 75 7 1.20 1.70 1.00 I6 30 
5.0 ?S 7 1-20 1-10 1.00 16 30 -40 3.10 H.47. 282 

-40 3-20 H147. 282 

1 2 5  
75 

5.0 

125 

LIZ H.47. 3.20 -40 30 16 1.00 1.70 1.20 15 7 5  
5.0 75 15 1.20 1-10 1.00 16 30 a40 3.10 

282 97.47 3.10 a40 30 16 1.00 1.80  1.10 15 75  5.0 75 
282 97947 3.20 e40  30 16 1.00 1.70 1.20 15 7 5  5.0 
282 H.47. 

125 
75 

5.0 75 7 1.20 1.70 1.00 16 30 
5.0  75 7 1.20 1.80 1.00 282 97947 3.10 a40 

2a2 97.47 3.20 .40 
30 16 





LINEAR CIRCUITS 





, 

~" 

HFR  HFRS  PART  NUMBER  PAGE  NO. L INE NO. 

A 
A 
A 
a 
a 
a 
A 
A 
a 

a 

A 
a 

a 

a 
1 
1 

a 

n 

a 

a 

- EL  T2107B  4  7 
EL  T210.88  4 11 
IEL  T2  1098 4 10 
IEL  T2110B  4  9 
1EL T2114B  4 8 
IEL T24048 1 6 
IEL T24058 1 3 
IEL T800B 1 5 
'EL  T800D 1 
IE L 

8 " 

T801B 1 9 
IEL T8OlD 1 13  
IEL T805B 1 12 
IEL TBOSC 1 7 
IEL T8068 1 4 
IEL T806C 1 11 
IEL T807B 1 10 
IEL T831A 1 32 
IEL T8318 1 3 4  
IEL  T831C 1 33 
IEL T831D 1 35 

AMEL T9018 1 45 
Iu hHEL T901C 1 44 
I AHEL T903B 1 43 

AHEL T903C 1 42 
FSC TA702 2  9 
FSC TA702A 2 I1 
FSC TA702C 2 10 
FSC TA709 2 13 
FSC TA709C 2  15 
FSC TA710 2 14 
FSC TA710C 2  12 
FSC TAT11 3  28 
FSC T A 7 l l C  3 
GELH T473104 4 

29- 
14 

P 
VI w 

GELH T7736078 4 12  
GELH T7736134 4 13 
GELH T7739750 4 6 
GESP T12X2071 1 46 
GESP T12X2072 1 4 7  
GESP T12X218  3 
GESP 

42  
T4JPA107  2 16 

GESP T 4 J P A l l 2   3   4 3  
GESP T4JPA113  2 7 
GESP T4JPA114  2 5 
GESP T4JPA126  2  6 
GESP T4JPA135 2 17 
G I  TNCPClOl  3  44 
G I  TPC200  2  23 

-~ 

- 
HFR  HFRS  PART  NUMBER  PAGE NO. L INE NO. 

GI TPC2Ol 2 18 
G I  TPC210 2 20 

~. G I  TPC212 2 19 
GI TPC250 2  P2 
G I  TPC251 2 21 
MOT A THC1519A 2 28 
MOTA THC15196 2 24 
MOT A THC1524 2 8 
MOTA THC1525 2 27 
MOTA THC1526 2  26 
MOTA THC1527 2 29 
MOTA THC1528 2 25 
MOTA THC1530 2 30 
MOTA THC1531 2 31 ~ 

NORD TNM1003 
NORD TNH1005  2 35 - z 

~~~ ~ 

3 3 9  
" - 

NORD TNM1008 
NORO TNH2002  2 40 x 34 

____ 3 m 

NORO  TNHZOO7 2 33 
NORD TNt42012 2  32 r 

0 
7 

PHIL  TPA702 2 37 
PHIL  TPA710 2 
PHIL  TPA712  2 
PHIL  TPA713  3 45 ? 

PHIL  TPA713  3 
PHIL  TPAT600 4 1 
PHIL  TPA7601 3 34 
PHIL  TPA7602 1 41 
PHIL  TPA7709 1 14 
PHIL  TPA7711 1 
RAD TCA339 1 15 
RAD TRA238 1 18 
RAD TRA239 I 17 
RAD TRA240 1 e2 
RAD TRA338 1 19 
RAD TRA340 1 21 
RAD TRA538 1 2 0  
R A D  TRA539 1 16 
RAD 
RC A TCA3000  2 
RC A TCA3001 

40 
2 

RC A 
39 

TCA3002  2 41 
RCA TCA3004  2 45 
RC A TCA3OO5 2 44 
RC A TCA3006-  2 
RCA 

43 
TCA3007  2 

R C A  
4 2  

RC A TCA30LO 2 47 

W 

32 c c) 
G 

E 
w 
z 
-d 
0 

-I 
36 c 

" TRA540 I 23  

" 

" TCA3008  2 46 



. "_ ___ 
HFR  HFRS  PART N U m E R  P S E  Ho. L I M E  KO: 

RCA T C A 3 0 1 1  1 25 
RC A T C A 3 0 1 2  1 26 
RC A T C A 3 0 1 3  1 2 7  
RCA T C A 3 0 1 4  1 28 
RCA T C A 3 0 1 5  1 37 
RC A T C A 3 0 1 6  1 38 
RCA T C A 3 0 2 0  2 4 
RC A T C A 3 0 2 1  4 4 
RCA T C A 3 0 2 2  4 2 
RCA T C A 3 0 2 3  4 3 
RCA 
RCA  TCA3029 1 39 
RCA  TCA3030 1 40 
RC A T C A 3 0 3 1  1 2 
RCA T C A 3 0 3 2  1 1 
SIGN T S E 5 0 0  3 35 
S I G N   T S E 5 0 1  3 46 
SIGN TSESOS 3 2 
SI ON TSES06 2 
SI 6N 

48 
T f E S l O  3 1 

SPER T 2 0 3  3 3 
SYL T S A l O  3 37 

IJ SY L T S A l l  3 36 
SY L TSAZO 4 5 
TI T f N X 1 3 1 2  3 27 
T I  T S N S Z l  3 16 
T I  TSNS22 3 17 
T I  T S N 5 2 3  3 4 
TI T S N 5 2 3 1 L  3 11 
T I  T S N 5 2 4  3 18 
T I  TSNS25 3 
T I  

1.4 
T S N 5 2 6  3 15 

T I   T S N 5 2 7 0 2  3 
T I  

9 
T S N 5 2 7 0 9  3 

T I  
10 

T S N 5 2 7 1 0  3 
T I  

6 
T S N 5 2 7 1 1  3 

T I  
31 

T S N 5 5 0 0  3 
T I  

38 
T S N 5 5 l O  3 13 

TI T S N 7 2 3  3 
T I  

7 
T S N 7 2 3 1 L  3 

TI 
x2 

T S N 7 2 7 0 9  3 
T I  

8 
T S N 7 2 7 1 0  3 

T I  
5 

T S N 7 2 7 1 1  3 
T I  

30 
T S N 7 5 0 0  1 31 

- T C A 3 0 2 8  1 24 

" 

Iu 
I 

ul -r 

WMED THC183 2 3 
WMED TWH1108 2 2 
WMEO TYM1146 3 33 
WM6O TUM169 3 41 
WMED TWSlO7 2 1 
wn eo T W S l l 2  3 411 
WMEO T W S l l 5  3 23 
WMRD T W S l 2 3  3 20 
WWED TWS 141 3 19 
UMBO TWS142 3 e2 
WHEO T Y S 1 4 3  3 21 
UMBO TWS 144 3 24 
WHED T Y S 1 6 1  3 26 
WMED TWS167 4 

I 
l& 

WMED TWS174 3 25 
WMED TWS934 4 15 0 

+c 

n 

x 

~- 

T I  -___ T S N 7 5 O l  1 2 9  
TI T S N 7 5 0 2  
T I  

1 
T S N 7 5 1 0  

30 
3 

V I R 0   T 8 5 0 2  1 48 
47 



~ 

576 

9 4 '  " 

20.0 8.7 
120.6 8.7 



T OPER SUPPLY  SUPLY  IMPEDANCE G k I N  CDM. DLPF  OUTPUl  SIC. 
MFRS E TEMP VOLTAGE POWER IN-  OUT? WLr- Pow- 3 08 MODE OFF- H.D. SWING POUER PACK- SCHE- 
PART C CENT VDC MILL- PUT PUT AGE ER B..W.  N.R. REJ. SET f P-P MILI- ACE M h T I C  

C I R C U I T   6 E % % D T m .  MFR "NUMBER H MlN MAX NO. 2 NO. 1 WATTS KDHM DHMS V I V  'la MHz DB DB MV MAX VOLTS WATTS TYPE NO. " - 

AMPLIFIERIDIFF 
AMPLIFIERsOIFF 
AMPLIFIERsOIFF 
A M P L I F I E R s D I F F  A 552 - 
A M P L I F l E R + D I F F  
AMPLIFIERsDIFF A S S  553 

A M P L I F I E R s D I F F  
A M P L I F I E R s D I F F  
A M P L I F I E R ~ O I F F  
AMPLIFIER.DIFF 
AMPLIFIERIDIFF 
AMPLIFIER.DIFF 

Iu AMPLIFIERIDIFF 
I 
P 
Ln m -. 

90 8 L20.0 A 552 - 
R 5bO 

AMPLIFIERIDIFF 
-. AWPLIFIER,DIFFp 

- AMPLIFIERIOIFF 
AMPLIFIERqDIFF 

M P L I F I E R ~ O I F F  
AMPLIFIER,DIFF 





MFRS E TEMP VOLTAGE PDYER IN- o w  VOLT- mu- 3 os 
T OPER SUPPLY  SUPLY IMPEDANCE 6AIN COM. OIFF OUTPUT SlG. 

PART C CENT  VOC MlLI- PXT PUT AGE ER BIY. N.F. REJ.  SET X P-P flKL1- AGE MaTKC 
MODE OFF- H.O. SUING POWER PACK- SCHE- 

. . - - - . - . - - 
CIRCUIT  DESCRIPTION MFR"  NUMBER H M I N  M&X NO. 2 NO. 1 =T=-KOHM OHMS VIV  OB MHZ De OB MV MAX VOLTS WATTS TYPE NO. 

AMPLJFlER.VID@O VF PHIL  PA7600 A -55 125 
%PLIFIERtWIDE BAND RCA CA3022 A -55  125 
AMPLIFIER*YIOE BAN0 RCA CA3023 A -55 125 6.0 35 -3 100 P  450 

6.0 84 5 1  18.0 
6.0 13 1.3 120 P roo 

E 25  B 558 
5.0 4.4 25   5b7 

6.0, 4 4.0 300 P 630 
10.0 6.5 25 567 
4.0 4.2 I 14.0 J 5b9 

~ 6i I 12.0 e 578 

80.0 15.0 
I 25 567 

I 30.0 8b 543 

ANALOG SYITCH ! -15.0 15.0 
ANACOC S U I  TCH 
&MALOG SWITCH 
AHALDS SYITCH 
FILTER130 MCS .1i 100' -3 9-01 - 

30 



DIGITAL ARRAYS 

I 



! 

i 

i 



- ._. " 
HFR ..' H F R S " P ~ R ~ A ~ H ~ E ~ D ~ -  L I M E  -NE 

- " -I- .- . " - 
AHEL lllA , 3  39 
AMEL 1118  3  38 
AMEL l l l C  3  36 
AMEL 112A 3  35 
AMEL 1128  3 
AMEL 112c 3 41 
AHEL l14A  3  43 
AHEL 1148  3  42 
AHEL 114C 37 
AMEL 117A 3 21 
AMEL 1178 3 19 
AMEL 1 1 7 C  3  20 
AMEL 141A 2 45 
AHEL 1418 2 46 
AHEL- 141C 3  4 
AHEL 5551  3  46 
AMEL 5552 "- 3  45 
FSC CS709 1 32 
FSC DTL933 1 39 
FSC FL90529  3  28 
FSC FL93329 1 40 

Iu FSC FSA1400 2 33 
I 
P 

FSC FSA2000- 2 
FSC FSAZOOl 2 32 cn 

P FSC FSA2002 2 9 
FSC FSA2003 2 8 

26 
FSC L905C 3  30 
FSC L906  3 
FSC L906C 3 29 
FSC  HWL908 3  3 
G I  HEM1000 1 6 

MEM3020 4 
G I  ' MEM3021 4 3 
G I  MEM507 4 1 
GI MEM508 3 48 
G I  HEM509 4  4 
I TT  MI13933 1 37 
MOTA HC1116 " 2 
flOTA MCl117 2 

10 - 
11 

"_nor!! " -" H C l l l 8  - 2 
MOTA HC217 1 33 

35- - 
MOTA flC267 1 35 
MOTA HC805 3 31  
MOT A MC806 3 34 
MOTA MC833F 1 
MOTA 

4 1  
MC833G 1 48 

MOTA flC905 3  33 

"" 

4 0  

""""- 3 "" 

" 

.""._ "" - 

.."" 34- 

- FSC "" L905 ." 3 

27 - 

G I  " 2 .- 

_"._ - " 

""""." - 

" 

-._.-.."".""""-."""." 

" 

. . -. MFR' riFRs- PART-~un-aE~ 
PAGE hi&-iINE NO. 

. ..- .. " - - """". - 
MOTA HC906 3  32 
MOTA nc908  3 1 
MOTA MC933F 1 42 
MOTA MC933G 2 1 
NSC __ 
NSC NE2005 3 25 
NSC NClOO8 2 48 
NSC NCZOO8 3 
PHIL 

6 
PL4COl 1 18 

PHIL PL4RO1 4 5 
PHIL - PL4R02 4 6 
PHIL PLSROO 3 
PHIL 

13 
PL5RL6 3 14 

PHIL PL5R32 3 '  11 

-" "" 

" NB1005 3 24 " 

" 

PHIL PL5R40 3  12 
PHIL  PL5100  3 44 I 
PHLL PL5208  3 18 

U 

PHIL  PL5216  3  15 % 
rn 

PHIL  PL5220  3  16 0 

PHIL  PL5232  3  17 
n 

PHIL  PL905  3  22 
s 

PHIL  PL906  3 23 -~ -4 

I-" - ~ 

"" 

"_. e3 

PHIL  PL908  3  2 
- 

PHIL  PL933 1 38 
r 

PHIL  PL9605 2 43 W 

PHIL  PL9605  3  9 
W * 

~~ 

"" 

A 

PHIL  PL975  3 5 
PHIL PL9933 1 36 W 

134A PHIL."." 
PHIL 

47 
134A 44 E 

- 
."- T) 

z 
-I 

- 
PHIL 254DD 1 31  
RAD RH10 2 
RAD- 

17 
RH10 

RAD 
2 

RM12 2 18 

RAD RH1 3 
RAD 

2 19 
RH14 

RAD 
2 23 

RMl7 
RAD 

2 25 

RAD RH30 2 2 1  

RAD 
42 

RH3 1 2 
RAD 

20 
RH3 1 2 

RAD 
41 

RH34 
RAD 

2  22 

RAD 
30 

RH53 
RAD 

2  29 

RAD RH59 2 27  

F. 
-I 

40 - 
RAD _"" RH12 2 39 

- . - " - - - " - . R M 1 9  - " - . . - - - - 2 -  24 - 
- RAD .. - "."" RM30 "" 2 

". " -. - RH50 -. - - 2 

." RM56 ." "._. " ""."" 2 31 



f- "" 

MFR  HFRS  PART NUMBER PA6E NO. LIIE NO. 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 
3 
S 
S 
S 
s 
S 

N S 

"_ 

P 
I S 
m 
10 

S 
S 
S 
- 

S 
S 
S 
S 
S 
S 
3 
S 

- 

S 
S 
S 
S 
S 
S 
S 
S 
s 
S 
S 
S 
S 
S 

- 

" 

- 
" 

- 

Jl R 
IO R 
iD R 
10 R 
ID R 
10 R 
ID R 
ID R 
iD R 
ID R 
rV R 

R 
;A C 
;A C 
ow C 

: 6N C 
~ Q N  C 
: GN S 
: C X  A 
, LX S 
'RG u 
I S 
rL S 
'L S 
'L S 
'L S 
rl: S 
'L S 
fL S 

1L S 
rL S 

rL S 
rL S 
rt. S 
rL S 
rL S 

rL S 
rL S 

'L S 
fL S 

rl: S 
rL S 

rL S 
'L S 

'L S 
1L S 

!L S 
rL S 

A 
H 62 2 37 
65 2 12 
65 2 26 
I6 8 2 E3 
68 2 28 
71 2 14 
17 1 2 36 
I74 2 16 
74  2 36 
I77 2 15 
I217 1 45 
1227 2 4 
,3018 4 15 

709 1 34 
,731 2 2 
732 2 6 
106 1 w 
14 2 7 
933 1 30 
8-0708 3 8 
'9 33 1 43 
110 1 10 
I 1  1 1 9 
I 1  2 1 7 
I 1  3 1 8 
120 1 5 
I2 1 1 2 
122 1 
I2 3 

3 -  
1 4 

130 1 14 
I3 1 1 15 
132 1 13 
133 1 16 
I4 0 1 28 
I4 1 1 27 
I42 1 26 
14 3 1 25 
150 1 21 
15 1 1 23 
152 1 24 
153 1 22 
160 4 
I6 1 

12 
4 11 

162 4 13 
I63 4 10 
170 4 14 
I7 1 4 7 

,3019 1 29 

SYL SH72 4 9 
SYL SM73 4 8 

TI SN5480 1 12 
SYL __ SM8O 3 10 

- 
T I  SN729 3 7 
TI SN748O 1 X 1  

" 

TI SN7483N 1 1 
T I  SN7490N 1 
TI 

17 
SN749lN 3 

TI 
47 

SN7492N 1 
TI 

19 
SN7493N 1 20 

TRAN TM 3164 4 16 
TRAM  TMC3162' 4 17 
TRAN TMC3163 4 18 
W E D  YC217 1 47 

WC227 2 5 
W E D  WU217 1 
W E D  

46 
YM227 2 3 

uueo 
ii 
8 



I 
4 T TYPE OPER SUPPLY PWR 

MFRS E OF TEMP  VOLTAGE DLS , THRESHOLD IMMU- DELAY  ATING OUTPUT PACK- SCHE- 
PART C LOG->CENTGRDE VDC FAN-  VOLTS j N l T Y  HANO- SPEEO LEVEL AGE M A T I C  

INPUT NO1 SE I OPER- "- 
C I R C U I T   D E S C R I P T I O N  MFR NUMBER H IC WIN MAX NO. 2 NO. 1 MY OUT ZERO'  ONE V 0 L T S ; S E C S  MHz ZERO' ONE TYPE :No- ~ ._ - - 

""------ 
"-TTTL-".- 5.4125""" 1.00 .25 3.30 r" AOOER 4 B I T   F U L L   T I  SN7483N A T T L  0 70  5.0  390 10 cB0 2-00 -40 -40 2.40 67 316 

- " " ~ _ , ~ ~ -  SYL SMZ2 A T T L  0 75 
SYL 9423 A TTL  0 75 
SYL SM20 A TTL -55 125 .   5 .0   125 '  I 

SYL SMl2 A T T L  0 75 
S Y L r - A - w L  0 -7r 

5.0 115 1.00 - 2 5 ,  3.30 HsG 
5.0  125 

1.00 - 2 5  3.30 H.6 

5.0 90 1.00 -25  3.30 HsG 

- 
1.00 - . 25 v r - k  

" . ~ " ~ l  
__- 

000 K -55 i Z 5 ~ " i 2 ~ - 2 6 . 0 4 0  9.00 4 A 0  1.00 10.0  -10  82 

I 
" 

1.00 -25  3.30 r" 
-25  3.30 MSG 
.26 3.30 k" 
-40 2.40 F 312 - AODERSFULL 

AODERSINDEP  CARRY  SYL SM32 A , T T L  0 I 75 : 
-&lrLmL" 

-mmrS-. SYL sn30 v m w \  125 
- 

Iu 
I 
P cn w 

I, 

, I  

IO 

e 
I 

7 

. 



1 DIODE  ARRAY*DUAL3-4 INPl MOTA(  MC933G 
I DIOOE  ARRAY.PUA0 2 INP I SIGN1 CS731 

~-~~ 
I DIODE ARRAY16 INPUT I SlLXl A04 
I DIODE ARRAYIB INPUT I FSC I FSA2003 

.~~ . ~ 

h-7 
I" 

F DIODE M A T R I X  8x5 RAO RM19 
DIODE M A T R I X  8x5 RAD RM17 
DIODE MATRIXvlOX10 
DIODE MATRIX.lOX15 

RAD RH65 
RAD-  RH59 

DIODE MATRlX.lOX5" RAD RM68 

I DIODE M A L R L X  8x5 R!K R(114-. 

DIODE M I T R I X ~ l S X l S  
DIODE MATRIXvlSX10 RA_D R M X  

DIODE MATRIXv15X5 
RAD RM5O 

DIODE MATRIXsZX4 
RAD  RM56 
FSC FSAZOOl 

DIODE !4,TRIXvZX4 -- FSC -FSAEO- 
OIOOE MATRIX.ZX8 
OIDOE MATR!X.2XE 

FSC FSA2000 

DIODE MATRIXv5X10 
MOCA MClll8 

DIODE M A T R I X I ~ X ~ ~  
DIODE MATRIXv6X5 

RAD RM62 
RI.0 RM74 

DIODE MATRIXv5X8 RAD R M L ~  
DIODE MATRIXv5X8 RAD RM10 

-RAD "~~71"- 

DIODE 
OIDDE  MATRIXv6XB 
HALF ADDER 

'2 HALF ADDER 

MATRIXvbX8 "RIDRII'J.!" 
RAD RM30 
PHIL PL9605 
PHIL 134A 

I 

b 
I I 

T TYPE  OPER  SUPPLY PYR INPUT  NOISE OPER- 

C LOG CENTGRDE VDC 
E OF TEMP VOLTAGE DLS TWESHOLD IMMU- DELAY ATIN6 OUTPUT PACK- SCHE- 

FAN-  VOLTS NlTY NAND- SPEED LEVEL AGE MATIC 
H-Ic-HIN k A X  NO. 2 NO. 1 M w  OUT ZERO ONE -VOLTS SECS MHZ ZERO ONE  TYPE NO. 
" 

A OTL -55 125 + 8.0 K I O  8 113F 
A DTL -55  125 + 8.0 K30  *L 4 X 113F 

F 113F 
A OTL -55 125 + 15.0 K30 aL  4 
.A OTL- 0 75 

F l l 3 F  
F  113F 

I E.0 K30 *L  4 X H 3 F  
A OTL -55  125 + 6.0 K 2  .L 4 20.F l l 3 F  
A 
A 

-65 175 + 40  -04 +L 25 S 113F 
-6) 175 . 

F"D1C -5y- 125 
+ 40 '04 +L 25 S l13F 
+ 40.0 KO3 L 90  13 113F 

.F - DTL. -55 125 - + 40.0  KO3 
S 

L 90 
-55 125 + 60.0 450 L 10 96 269 

S -55 125 60.0 450 
s -55 125 + 60.0 450 

L 10 96 269 
L 10 9 b  269 

A- VL..."55 125 + 15.0 K 3 0  +L 4 

K 3 T L  -55 125"" - 6.0 8 6 1-00 1.80 30 -45 

13 

5" . . . .. . . " - - -55 125 50.0 450 
S -55 125 + 60.0 450 

L 20  
L 10 

S 
s -55 125 + 60.0 450 

+ 60.0 450 L ?  

S 
L 11 

-55 125 
S -55 125 

+ 50.0 450 L 20 
+ 60.0 450 L 11 
+ 60.0 4!iO 
+ 50.0 450 L 20 

L 7  

"' 
-55 2 Z Y  - 

5. z55_125. 
S 1-55  125 
S 
S 

-55 135 + 50.0 450 
-55 125 + 60.0 450 

L  20 

5 -55 125 + 60.0 450 L ?  
L 7  

C 
C 

-55 125 60.0 KO1 
.". -55 125 

L 10 

C -55 125 '. 60.0 KO1 
L 10 
L 10 

-. . - .. + 60.0 K O 1  

C -55 125 
C -55 125 + 60.0 KO1 

a 60.0 K O 1  - L 10 
L 10 

C -55 125 + 60.0 KO1 
A -65  175 + 40 +04 

L 10 
+L 25 

A -65 175 
+ 50  a04 .L 4 
+ 40 mD4 +L 25 

F 
C 

L 90 
-55 125 60.0 K O 1  

C 
L 10 

C OTL -55 125 
-55 125 + 60.0 KO1 L 10 

C 
60.0 KD1 L I D  

-55 125 c- -55 125 
L 11 
L 7  

C -55 125 + 60.0 KOL' L 11 
C 
A RTL -55 125 

-95 125 60.0 K O 1  .L 7 

A RTL -55 125 
3.0 3 .49 .!e2 .06 18 
3.0 10 4 

F RTL -55 125 3.0 42 6 
.A  RTL -55 125 3.0 10 4 
A RTL -55 125 3.0 10 4.3 .69 .TI 

- -. - . -. 

r -. - - TC"! I? . . - .- - -. - 
. -55 A25 + __ 40.0 KD3 

60.0 KO1 
60.0 KO1 

" - .. . - . . 

-35  .EM 
.05 105 -50 -83 

.F. .RIG. 155". 125- -. .. . 3.0 42 LO. " -25  . E l  - 26 - 2 5  . E l  
.75 105 -50  -63 

-30  

15 .15 



REG DUAL 5 0 - B I T  ' P H I L !  PL5ROO &1MOS , - 55  
REG DUAL 8-81T ' P H I L ' P L S R 1 6  K I M 0 5  -55 

- T- 
I 

i- 

S H I F T  REG 32-BIT 
H I F T  REG 8 - B I T  

P H I L 1   P L 5 2 3 2  ~ K I M U S  :-55 
P H I L . P L S Z O 8  - " ~ M O S " 5 5  

SHIFT   REGISTER ELEMENT  AMEL 1 1 7 8  , F  RTL  -55 
f i E R  ELEMENT A M E L , 1 1 7 C   F   R T L  0 

SHIFT   REGISTER ELEMENT :AMEL 117A , E-RTL  ::55 
SHIFT   REGTSTER  ELEMENT  PHIL   PL905  A R T T  -55  Iu 

P P L 9 0 6  A I R T L  "55 
m -1 SHIFT REGISTER  ELEMENT  ,NSC  N81005 A RTL  ' - 55  
I SHIFT   REGISTER ELEMENT I P H I L  

s SHIFT  REGISTER  ELEMENT  NSC  N82005 A RTL 2 4 SHIFT  REGISTER  ELFMENT  FSC  L905 A RTL  -55  -. . . . . . . - - - . - . - - - - . . . - - - . . . .. - .. 
SHIFT   REGISTER ELEMENT  FSC ,L906 A.-RTL " 5 5  

4 
4- 

&Gi S- fFKFK- . .  ImPiE&l  C 
SHIFT   REGISTER J-K AMEL 1 1 2 A  

SHIFT   REGISTER J-K AMEL 1 1 4 C  

SHIFT   REGISTER J-K 
SHIFT   REGISTER J-K AMEL 1118 

SHIFT   REGISTER J-K 
AMEL lLlA 
AMEL 1128 
" 

I SHIFT REGISTER J-K 
11 S H I F T  REGISTER 100 B I T  P H I L  P L 5 1 0 0  
I I  SHI.FT REGISTER 16 B I T  AMEL 5552 

" 

IF 
3.0 3 6 " A  
3 0 53 5 . 4  

I 
. I- t t 

8.00 4.00 1.00 + 1 9.00 3.00 17 252 
.30 

.80 70 
"" ~~ " 

-30 2.50 30 

-10 2 - 0 0  - 4 0  - 2 5  15 -40 2.40 H 314  
.BO 70 .30 2.50 30 

8.00 3.00 2.00 - 5 0  10.0 .20 



I I I I 1  I I I I  I I I I I I I I 
T 

MATIC  AGE L E V E L   S P M O  NA-YO- N l T Y  VOLTS FAN- VOC CENTGROE LOG- C PART- .. 

SCHE- PACK- OUTPUT ATING  DELAY IMMU- THRESHOLD 
PUR 
OLS VOLTAGE TEMP OF E MFRS 

SUPPLY OPER TYPE INPUT OPER- NO1 SE 

CIRCUIT  DESCRIPTION" .  NO. TYPE ONE ZERO MHL  SECS  VOLTS ONE MAX  NO. 2 NO. 1 MY O U T  ZERO M I N  tiUiiBER iiF-R 
". .. ___ "- . "   - .  -" ........ 

S H I F T   R E G l S T E R v 1 0 - B I T  

SHIFT  REGISTER.5-BIT   GI  MEM509 

125 -55 K ME113020 G I   S H I F T   R E G I S T E R I ~ O - B I T  
- K M e 7  G I  - 12.0 - 28.0 - 26.0 

16 .SO - 28.0 150 
150 

8.80 2.00 3.00 
1 

.50 -20 10.0 
P 

- 12.0 - 28.0 6.00 3:OO -20 10.0 - 5 0  2-00 
3.00 9.00 

H1G 3.30 -25  
H.G 3.30 -25 

20 1-00 1.50 1.20 
20 1.00 5.0 120  1-50 1-20 

289 88 10.00 2.00 -10  ,800 1.00 3.00 9.00 
289 88 10.00 2.00 & BOO 1-00 

. L ~ K . J . . O  ~ l t  3-30 -25  20. __ 1.00. 
1-50 1.20 HIG 3.30 -25 20 1.00 

" 5 .0 .  - 120 ___ . 1.50 1.20  1.20" 

H T G  3.30 -25 20 1-00 5.0  120- 1.50 1.20 
H1G 3.30 - 2 5  2 0  1-00 5.0 120 1.50 1.20 

3.30 H 1 6  -25 20 

1.50 1.20 1-00 20 -25 3.30 HIG 

- 

+ 2 0 . 0 4  
5.0 250 1.20 " 3 0  -46  5.50 H 1 4 7  299 

45 5.50 H 47 299 1.20 1.80 5.0 2 %  

332 11 

.... 7" - 5 . 0 1 ~ - ~ 0 1  1 .no T l ~ ' ~ 1 ~ 1  H:47 1 299 1- 

cn " 

....... . . . . . . . . .  "" . .  _" . . . . . . . .  ". . . .  - . 
I 0 
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