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SECTION VI 

ASSEMBLIES AND CIRCUIT CARDS 

6-1 INTRODUCTION 

6-2 This section contains information pertaining to the major 
assemblies, circuit cards, and components used in the system. 
Included are Systems Engineering Laboratories designation 
conventions, major assembly drawings, circuit card schematic 
and assembly drawings, parts lists, and circuit card des crip­
tions, specifications, and adjustment procedures where appli­
cable. 

6- 3 DESIGNATION CONVENTIONS 

6-4 CABINETS AND MAJOR ASSEMBLIES 

6-5 The methods used in designating major units in Systems 
Engineering Laboratories systems provide fo.r easy location 
and identification of components within the system from the 
logic drawings. Typical designations are illustrated in 
figure 6-1. Cabinets are numbered 1, 2, 3, etc., from left 
to right when facing the front. The major units, such as con­
trol panelsi power supplies, patch panels, and card files are 
lettered F or R depending upon whether the unit is accessible 
from the front or rear of the cabinet. The major units are also 
numbered from top to bottom, The major unit designation is 
always preceded by the cabinet designation number. A major 
unit designation of 2F5 indicates that the unit is located in the 
second cabinet, the fifth unit from the top, in the front of the 
cabinet. Units located in the middle of the cabinet are further 
designated with the letter A. The designation of 2FlA indi­
cates that the unit is located behind unit 2Fl. 

6-6 Vertically mounted card trays are numbered from left to 
right. As an example, unit 1F3 would be located in the first 
cabinet, the third unit over, counting from the left. Units 
below a vertical tray continue the sequence. 

6- 7 Circuit Cards 

6-8 The circuit cards are mounted vertically in parallel files 
in the card trays. The circuit cards are numbered from front 
to rear within each card file. The card files are lettered alpha­
betically from left to right in horizontally mounted card trays 
and from top to bottom in vertically mounted card trays. The 
rows are designated by letters (A, B, C, etc.) from top to bot­
tom. The mounting connections in each row are numbered (1, 
2, 3, etc. ) from left to right, as viewed from the wiring side 

of the plane. A designation number of 9C indicates the card in the 
ninth connector from the left, in the third row of connectors from 
the top. 

6- 9 Circuit Card Te st Points 

6-10 Most circuits on the general purpose circuit cards are pro­
vided with at least one test point. The test points are located on 
the component side of the card and are numbered (1, 2, 3, etc.) 
from top to bottom when the card is installed. A designation num­
be 9C(3) on the logic diagram indicates the circuit associated with 
the third test point on the card in connector 9C. 

6-11 All interconnections between the circuit cards are made at 
the card mounting connectors. Each connector is equipped with 
29 pins, which are numbered 1 through 29 from the bottom to the 
top when the card is installed, A designation number of 6CS in­
dicates the fifth pin from the bottom on the sixth card in the third 
file of cards from the top. 

6-12 In systems which contain circuit cards that require 80 pin 
connectors, each connector contains 80 pins, which are numbered 
1 through 80 from the top to the bottom when the card is installed. 
A designation number of 6C5 indicates the fifty pin from the top on 
the sixth card in the third file of cards from the top. 

6-13 Connectors 

6-14 The connectors, consisting of a plug and a receptacle, are 
designated by the capital letter P followed by a number. Normally, 
the plug portion of the connector is mounted on the back of the card 
tray and is identified as Pl, P2, P3, etc., and the receptacle is 
part of the interconnecting cable assembly between the card trays. 

6-15 All 1/0 cables attach to a connector panel located at the bot­
tom rear of the cabinet. The computer I/O bus extension cable is 
attached to the peripheral device using a 104-pin connector. The 
male half of the connector (designated Pl) provides for connecting 
the cable from the computer I /0 bus. The female half of the con­
nector (designated P2) provides for connecting a cable which ex­
tends the I /0 bus to the next peripheral device. 

6-16 If the peripheral device contains block transfer control (BTC) 
logic or priority interrupt (PI) circuits in addition to the standard 
I/O interrupts, SO-pin connectors (designated P3, P4, etc., as 
required) are used to connect the cables for this logic. The SO-pin 
cables connect in the same fashion as the 104-pin I /0 bus extension 
cables. 
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6-17 Connector Pin Numbers 

6-18 The pins on the 50-pin and 104-pin connectors are lettered 
alphabetically. However, to eliminate the necessity of having to 
read a letter to locate a particular pin, the pins are designated by 
numbers. The pins are arranged in rows of 12 and 13 pins each 
and are designated 1 through 12 or 1 through 13, respectively. 
The SO.pin connectors contain four rows which are assigned 
100, 200, 300, and 400 series numbers. The 104-pin connectors 
contain eight rows which are assigned 100 through 800 series 
numbers. On the 50-pin connectors, pins C, A, D, and B are 
designated 101, 201, 301, and 401, respectively. On the 104-
pin connectors, pins A, E, B, F, C, H, D, and J are desig­
nated 101, 201, 301, 401, 501, 601, 701, and 801 respectively. 

6-19 ASSEMBLIES AND CIRCUIT CARDS 

6-20 A complete set of assembly drawings, with parts lists is 
provided in this section for all major assemblies and circuit 
cards contained in the system. The drawings are grouped and 
presented in the following order: 

• Final Assembly 

• Major Assemblies 

• Circuit Cards 

6-21 FINAL ASSEMBLY AND MAJOR ASSEMBLY DRAWINGS 

6-22 The first mechanical assembly drawing presented in this 
section is the final assembly. This is followed by the major 
assembly drawings, which are arranged in numerical order. 
Included here are the drawings which show the card location 
and complement of each logic plane. 

6-23 CIRCUIT CARDS 

6-24 The third group of drawings in this section is the circuit 
cards. These drawings are arranged in numerical order and 
include the following information: 

• Circuit Card Schematic 

• Circuit Card Assembly 

• Parts List 

• Circuit Description. 

• Specifications 

• Adjustment Procedures (if applicable) 

6-25 Dash numbers are used to distinguish between variations of 
a basic type of assembly or circuit card (for example: 8501-1, 
-2). The variations are reflected in the parts lists, which indi­
cate the quantity of a particular component for the different dash 
numbers. Refer to the card location drawings to determine the 
dash number of a circuit card used for a particular application. 

6-26 Unless noted otherwise, circuit card resistors are carbon 
composition and are rated at 5 percent, 1 / 4 watt. 

6 - 2 7 ABBREVIATIONS 

6-28 Abbreviations for reference designators and descriptions 
used in the parts lists are as follows: 

6-29 Reference Designators 

C# Capacitor 

CR# Diode 

R# Potentiometer and Fixed Resistor 

Q# Transistor 

IC# Integrated Circuit 

6-30 Descriptions 

A/R As Required 

N/R Not Used or Required 

S.S. Stainless Steel 

MF Metal Film 

DC Deposit Carbon 

MG Metal Glaze 

W/W Wire Wound 
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201-000002-016 SCRl?W PAN HE'A.D CRE.s i11,t 
11 C.. - 01 Co lo~ \- 0 I'=> LA.13LE (lo A.W\P) 
20 I -30000 2-003 Y'(A.SI-IE=-R FLAT CRES r-.lo 4 

201-.300014-13~ W/\51-\ER LOCJ< .. SPLIT NO~ 

201-300014-135 WA.SH-ER \..0CI<'- SPLIT \\104 

• 

~ 

♦ 



8 
!NI USl. lllfltlTION DI DISClOSUII OF 

~~:;:~~:1 ~:~U:::I~:ou1 
IIIIWIITl£Nl'IRMISSI0NDF SYSIIMS 
IIICIIIIRlllllllMll1AIIJIISISl'IIDHIIIIED. 

@-® 
1-002.r (-oo, i 

/ 
:3(1·~ 

NOTE-5: 

/ 

I, -OU! IS FDR IOI>. VARI/If!,\..!= 

CONFIGUP/'.TION N\ClbEL '240-000-04 

'2.-002 IS FOR 5/WARl/',BUc· 

CONFIGIJR1'TION N\Obl::U:"!{)-000·02, 

3.COAT MATING SURFACE'S OF­
ITE-MS 4, 'S ~ 2 WITH HE'P:T SINK 
COMPDllN~(ITl:-tfl40) BE-F-ORE­

ASSE:-MB'-Y. 

4.COAT MATING SURFACES or­
lTl=M$ 48, 4,,(N\ICA W.,._SHC-RS 
INCLUl::>ED) i3, 2: BEFORE ASS'Y, 

I 

7 

·~ 
48 

// / \ 

\® ~/ 
&, ® ® \ 

0 
@ ® 

18 

-001 SHOWN 

.. 

(-001) 

(-002) 

3 

MICA 
WASH!eR 

5E:C110N A A. 
-001 ONL'( 

4 

2 ' ERN 
DATE 

REVISIONS 

REV 1 

ZONE LTR DESCRIPTION DATE 

L 7~~;;f~.ftib~~w~'6~~~ANG;i:/t°""~o c;,~l<o-i 1 

APPROVED 

0-£ 

UN~~!!N~~~~R:!~! ~!~~!~IED Syetama Engineering Labaratarle■ 

D 

C 

B 
r-
1 

I 
I ,_ 
I' 
I' 
11 
l"r 
L _j 

BASIC DECIMAl PLACES 
DIMENSION .xx .xxx 

TOLERANCESON DRAWN DATE Fort Lauderdale, Florida 
1----..c:;.:==.:;;.;..---i.,=1G=L=E~1--'-1""'s.._;...""r'Cf"'-----+e;:_-....:1'"'9-"'.;:-r----------..;...------~ A 
1--"""'--=--+----"'"--+-...:::.C"----lc"'g~Awt E'V 9-,H, LOW VOL TA<:ic V/.\RIABLc 

UNDER12 ., ±.oos 
12T02' ± .OJ ±.010 ENGR PGWC-R. SUPPL y CHASS IS 
OVEJl2-' ±Do ±.015 

ANGLES ± 0° 30' 

MATERIAL: 9-15-(7 
/:>..5SE:-MB LY 

APPRQVED SIZE CODE I0ENT MO. 0WG NO. 

t---=::::--+-~=:----fi,'INIINIS5"'H•------;.:.../V!:..:_·:...:_R'..:..::·Z:..:U-=f3:..:L-=-...:...R.:::_i__:9_:_·l.::...:5·C,::!,J D 20886 107-015 9 2C) 
NEXT ASSY USED ON APPROVED ] 

APPLICATION SCAlE REVLTR L. SHEET 



+ 
LIST. of MATERIAL By■t:■m■ Engineering L■bar■t:arle■ 20886 t_uun,- 0\'593~ H 

PREP IGLeHl=ART 9~!<,, Fort;:_\:._Eilu_derdale, Florida 33310 CODE IDENT I SHEET I OF 7 SHEETS REV 

CHK 1:,'N,PICARb 9-11-~1 ITEM NOMENCLATURE: . 
~.6A.LDW1N 9-/2-1,1 

POW:J:1<. SUPPLY 
ENGR 

~-CHKSSl S AS'Si'( 
.ut-D-- M,R', ZUBE'R 9-t?.-f,,7 USED ON: MPL '2.40 --

LTR REVISION DESCRIPTION DATE APPD LTR - REVISION DESCRIPTION DATE APPD 

i-C lr!'°,lC. I=-C.O i\-S"19"1~'1 B~f)11 
cRe-.,-eb L.M\ fYr<../71 w 

+ ~ 

- RECORD OF REVISION STATUS Of EACH SHEET - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

0 
1,,1 1-1 I u. H H 11-1 H 

.J 
I 

0 -
lJI 
,I) 
lJ4 
,J) 

S.E. L. Form 365-1 ... 

• 
UST of MATERIAL I Syst:ems Engineering Labarat:arles I 20886 IL~MIOl-0159"39 IH 

ITEM NOMENCLATURE: POWt:·R.. SUPPLY CI-U•,S'=>IS -6,.SSY I CODE IDENT I SHEET 3 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. (X)~ lco~ IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I IOi-O15740- 001 C.l-l.0-5515 - P/S 

2 I I I\0-01 S790-001 !::,RAC 1-<ETl LEFT -

~ rx X 110-010025-00\ PLE.NUIV'I 

4 rx X 110-01~020-001 COVER, PLEN\Jt-1\ 

5 I I 110-0100'52-00I PLA.TE-TERl'v1. IV'ITG, --
--

~ rx 'X'. 110-0\~027-00\ B-f<A-C KET - F,t,,...N - - -
-

7 I I 2?3-10000\-()()7 CI\BLE CLAMP, NYLON 
-

------ --

.8 I I '223-3OOO1"3-OO\ E~GETRIM,PL.A.':>TIC 6RUMMET L~~G - -- _ BA51<ETWEAVE = ... ~ rx. X 201·700023-022 5PI\Cl=R:ll,.<o, 1/4)( Y2. LONG 
---
~ 

10 I I I 10·015790-002 BRACKET, RIGHT --
--·-

11 I I 259-700017-005 COVSR,TERM.aLOCK -----
- - ·- --

I '2 I "2 IS 2'2"3-S.00001-0J~ TE'RMIN/'\l - INSUL 
--

13 A.R AR 258-500001-091 w1Re 1NsUL, '/c, s1RANbEb --
-----

14 IX AR 2'=>S- (o00002-004 INSUL.SLEEVING POLYOLEFIN .SHR/NK"AB.U•--

15 AR AR 2"23-300001-001 C.A.BLE TIE ,... 
I~ rx 'Y 203-200003·001 sPRING 'T?\Pe, Va"' 1/4-~ - rx X 203- 200005-004 'l"APE PRESSURE SEIIIS!TIVE 0 17 

...;J 
18 I 11 Co·OIGCo91-020 LA.BE-L I I -

0 
MARKER STRIF'j'l'ERN\,BLOCK --

l7l 19 l -- I 25~·700005-005 

'° 20 I t>< ZSG>- 000 I Co0·00I 1RJ>.NSFORN\ER -
-

OJ 
21 rx 2S<t.·10000G-OOI - - ---

,_, 

V) I LINE FILTER 
S.LL. form 36.1-2A t 

LIST of MATERIAL I 

20886 LMlO:C;.0159.?29 ___ H 

- T,-t.EFT- . 
UM 
•'eL1!1'1Uh'\ · --

- ·-'1'9m.-MTG~ 

qr:· 

L 
_ JNSUL~-:t/c ~NbEb 

UL.:SU:ElllNG P<>LYOLEFIN 

ETl~-
"J?o.PE , "! 'BX 114-

• 

REFE~ 
DESIGNATibN 

SHEETS REV 

REM.tiRKS 

RH0PA.C. 

Systems Engineering Labarat:arlea _ 20886 ILM 107-015939 lH 
ITEM NOMENCLATURE: l?OWl=-R- SUPPLY CHASSIS ASS'( CODE IDENT I SHEET 4 OF SHEETsl REV 

ITEM QTY REQ"D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO.- - .. ,. • 2 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS • • 
27 IX rx I [X I ~01-10000;-001 BLOWC:-R:. -

23 I I I I I 259-700011-00I:> TE-RN\INI\L BLOCK -

24 REF REF REF REF REF 110-100019-00I TIE OFF PLA.iC:-
25 2 '2. '2 '2 '2 2S9-,000\8·002 SPR'INC:i CLIP 

2t'o REF REI" REF REF REF 101-100005 i40POWER SUPPLY COt-.JffG:coNT. -
z, 4 4 4 4 4 201-100010-000 SCREW PAN Ht:. (o-3'2. :,< '/2. 

I 

'29 4 4 10 4 10 201:..100010•028 / II CP-32)(, 3B-, -
- 29 -z 2 2 X 4 201-100010-037 / II G>·32X' I o/4 

► 30 4 4 4- -4 4 201-1000 I 0- 04-5 II 8-32><',50 

31 X X rx 4 4 2Dr- l 000 [I - 0~'3, SCREW PAIII H~ J0-3'2.X'-5O -
:oz .5 5 IS 3 n 201-300002-005 WASHER- FLP...T ~ G, 

-

33 ------ ---- -
-- 34 4 4 4 4 4 201-300002-0IO WASHER-_FLAT ~10 

35 - -

- 3/o 4 4 4. 4 4 201-300014-009 WASHER SPLIT·LOC.K" #-10 
r- 37 2 '2. 2. 2 2 201- 200018-00?: NUT-HEX G-~2 
0 ~g 4 4 4 4 4 20 I· 200011-003 NUT- H6.)( B-32 
...J 

I 3~ 4 4 4 4 4- 201 ·20001(o·Q05 NUT- HE>C 10·32 
0 40. 2 2 '2 ~ 2. 201· 300014-007 WASI-\EH~ SLIT·LpCK tt-eo 
lJ1 4T tx REF ~Ef REF ~EF 1~4-- 100 11'=> WIRING c:::.1,a...GR.b.M 

.0 42 REF IX X IX X: 134-10011<0 WIRING ~\AGRAM 
S.E.L. farm 365-2A t· 

.. 



8 

NoTE-S: 
1. ITE-N\'Z451:Ll;-CTEb PER ITElll'2<o-

7 

'-□:" 'J:~; 
- -, - -

( ".; 

- -- --- --.. '- f•.1 --- ~ T7 

13:JSRE:F 

18 

~~~-.---;::;--f,~I=3~=~0 =2:0 .=lf--r l 

L..-\..:::::::::;:z:::±~~;:=~=!====o====o====o====o:'.:::::::JIR;r- s.ro•e~ 

19 

-001 SHOWN 

8 

3 

UNLESS OTHERWISE SPECIRED 
DIMENSIONS ARE IN INCHES 

2 

LTR 

H NC 1!:CO"ll-5"1~ -,,lt'>i: 
Rl!-1/lOV~~ LISTOFllll<Tftt 

A.PPLIC.A.BLE DOC.UM c. NT 
L / M \0"1-015 9 3 9 

■y■Mm■ ■n11ln■■rln11 Labar■Nrl■■ 

C 

C 

1---...,:TO:,:L:::ER:::AN.::C:::ES..::O:.:.N __ =-----IDRAWN IGLEHEA.RT 
BASIC DECIMAL PLACES 

Fort Lauderdale, Florida CJ~i~"1l----------------------1 A 
l,:cH""E"'c•:::ED,-E-. w-. f"_I_C_A_~-~-+9-.-11--&-7-t· POWE-Q_ SUPPLY· 

CHA.551S A..'SSE:MBL "'( 

DIMENSION .XX .XXX 

UNDER 12 ± ,02 :t.005 
12 TO 24 :t .03 :t ,010 ENGR 
OVER 24 :t ,06 :t .OIS 

ANGLES ±rf 301 
• PIOJENGR R.BAL[)WJN 'HN,1 

THEUS~DUPLICATIIIIDID~CLIISllllfDF ..,._-----t------,MATERIAL• APPROVED . ~ 12"'11 

THISDAJA(INWHOl!IIIINPAIITJFDI l!-r!:1.or!.:-~IOOO=O~S=-+----+.=..-------;.,,M,,,,-,,,,R.,,,,-,...2_u_1:1_E_R_...L.---I D 20886 107~ o 15 9 3q; _ 
:u:i:1~:::i::im-::u1 .,__N_EXT_AS_sv_~-"-"_D_O_N--, FINISH• APPROVED I-SC-A_LE....L-----,----1---------T'.'-="l;,-o-:::.,:"t" 
IIIIIEIINII LABIIRAIUIIIS IS l'IOHIIIID. ,V,LICATION 

SIZE CODE tDE~T NO. awo HO. 



,-,i,c,c,,,, .. - ?: -, -r j ll!llyat:ama Enaln••rlng ._.,bor-11111:orlee :20886 1 

- ,, 

~t1;i~f.lST of MATERIAL '"·""' ,., ••.Ul~"'J~ 
i·, -·, a.NOMENC[A10R£:.~UPPLY CHASSIS ASS.Y' - :, 5 OF !MB!TS 

• LIST of MATERIAL I Systems Engineering Leborat:orle• I 20886 ILM 107--015939 IH 
ITEM NOMENCLATURE: POWt::-R.. SUPPL'( I CODE !DENT I SHEET ~ OF SHEETS I REV ..... QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR. • ~ EMAUS ' 

~ 007 CoE IDENTIFYING NO. DESCRIPTION DESIGNAnON 
. - 'X 'X 201-10000;-001 8.LOWE-R... --

~ - T --
-- TC:-RN\INAL 8lOCK 

j' ' ~ ·23 I I 259·700011-00S ~--- ---- ---•···- ~- -

I'><'. REF 110-100019:-00I Tl E OFF PLA. Tl:- -24 ~------ --· - -- ~-----~ 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS NO. cos po4 bo3 00'2 b01 IDENTIFYING NO. DESCRIPTION DESIGNATION 

43 rx rx IX [X [X 1'34-100117 I/I/IRING !::,IA.GRAM 

44 7 7 ,~ 5 115 20 I - 200017-00'2. NUT> HEX 5ELF-LOCK G-~2 -

45 [X I I l I 11 B-100018-001 I\IJ0UNTJNG KIT (H C::.W) 
tS<i>-"700018-002 SPRING CLIP -

25 2 2 - -- - l, 4to IX X IX IX IX 1'34-J 00 201-000 WIRING t::::.IAGRAM 
101-100005_ 240 POWER SUPPL I( COI.JFIG, CONT. ---- -2'9 REF REF ', ~ 

-- 201-100010- o~o SCREW PAN Ht-. f,..-3'2 )( 1/2 --- 'ZJ 4 4 --
201-100010-028 (i,-32)(. 38 ----~ - ze .3 4 II -- .. 

- X 2 201-100010-037 Ii <o-32X' I¾- --- - --29 ------------ - - - ----

30,' @ 201-10001 o- 04-5 8-32x',so - ·--
~ .... -4 4- ii 

131 4 X 201-100011-06"3 :Sc REW PAN Ht) I0-32X, 50 -~ 

_. 
~ 

- '3Z 3 5 201 -300002-005 WASHER-FLAT ~ (o -
33 -

- -' 
-- t34 4 IX 201-.300002·010 WASHER-FLAT 16:10 - . .----

35 ----
- 3/o 4 [X 201-.300014-<;)09 WASHER SPLIT·L0C.K #, 10 -

i 1'37 201- 200018-00?: NUT-HEX 1o -~2 -3 2 -~ 
.... 
3:: 

0 38 4 4 201 m2QOO!l-003 NUT- HEX' B-32 -· 
..J 3S) 4 IX 201-2000l<ti·OO~ NUT- HE>C 10-32 --- ---t 

-0 ..3 2 201-300014-007 WASKE-R SLIT·LoC.K ~Co --40 -----·--

-
0 
-I 

I 

0 
l1l 'IX rx 1?>4· 1001 l'=> WIRING ~1'°'.'-GR'ta..M -

'° 4-l - -- -------= 

04 X X 134-- IOOl l<D WIRING b\AGRAM 
--~ 

42 ---. ,., 
-
(J1 

'° l.N - + 1.1.L. POt"m J6j-2A '° t S.E.l. Form 365-2A 

• UST of MATERIAL I Systems Engineering Laboratories ] 20886 ILM 101-015939 IH 
ITEM NOMENCLATURE: POW[-R__ SUPPL'{ CHASSIS ASS Y I CODE IDENT I SHEET 7 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. CUi tov: IDENTIFYING NO. DESCRIPTION DESIGNATION 

"1·3 [X REr I 3"1--100 117 Wli<ING D\,O.,GRAl'(I 

44 5 7 20!-200017-002 NUT, HG)( SELF-LOCI< fu·32 

4,5 I Ix 118-1000 IB-001 IY\OVNTING-KIT (HDW) 

4-6 Ref rx 1'34-I002iol· 000 W\RlNG t::::.IAGRAN"\ 

.. i.-

.... 
~ -
0 
.J 

I 

0 -lJ1 

'° l>-1 
\0 . 

S.E.L Form 365-lA t 





♦ ERN/74-/ DATES-4-7/ REV- • LIST of MATERIAL 20886 I LM I 4}-10031 '2. -
By■t:em■ Englnee.-lng Leba.-et:a.-le■ 

PREP E.. PE.R!:.Z· CURA5 
uAYi Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 2 SHEETS REV 8-3· 

CHK 
ITEM NOMENCLATURE: 

CARD LOCAilON t 
ENGR V!id,J ,y/Joh1 -coMPLEME.NT' LIST 

LIST.of MATERIAL I Systems E,:,ginee.-ing Laba.-at:o.-ies I 20886 ILM 141-100312 I-
ITEM NOMENCLATURE: CARD LOCATION¢ COMPLEMENT LIST l CODE IDENT l SHEET 2 OF 2 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE 0~ REFERENCE 
NO. IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

APPD ko11i'iJ - ',:/J0/7; USED ON: £5 41-102 (7040 04) SYNC MODEM -r .- I l44s.100'2..LO_ CABLE ASSEMBLY' - - - ----

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 2 I IG0-083289-00I OSC.ILLA'TOR 

3 2 I GO-I 000 '2.6-001 GE.N REG EVEN 

4 2 IG0-100069-00I CABLE 1ERMINATOR 
s 5 IG0-100078-003 2 NA.ND 

-6 2 IG0-100079-00I ONE SHOT 

7 
--- -

- I 144· 100294 CABLE. A'.$SEMBL Y SEE /JOT!:. 1. 

8 
- - - I I 44· 100 2~3 CABLE ASSEMBLY ---

♦ i. .. 9 3 IG0-900020-003 4 NANO ~ 
/0 I IG0-900022-003 Jl<·AND 

II 3 IG0·900023·003 Jl<·CC 

/2 4 /G0-9000 24-003 JK·:.C 
13 5 \~0-90002'3·003 HEX !NY 

/4 3 I G0-900030-003 3NAND 

r- RECORD OF REVISION STATUS OF EACH SHEET 
~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

-f~ 
--;-
,, 

/5 I \G0-900043-00 I LOGIC M1X#7 
r-

JUMPER CARD ~ 16 I 160-08325/-000 

:i;; 
t" 

r_, 
(\ 
(Jj 

r: 

-D 
0 
lu 
~ 

S.E. L. Form 365-lA ..ii. 
S.E.L. Form 365-2A t .r 



8 7 ... 

30 29 28 2.7 21:, '25 24 23 22 2.1 20 19 IS 11 16 IS 14 13 12. II 10 9 II ? 6 S 4 ~ 2 I 

30 29 28 Z1 2G 'l.S 2-4 '1.3 '22 21 2.0 1, \fl 11 16 IS 14 13 l'l II \Q 9 l!, 7 !i. S 4 ~ 2.. I · 

Ll:..GE\JD 

@ C.OIJ\JEC"iO'R- 104 ?l\..l "A'r/\?' COIJIJ'E.C.TOR 
OCC.\.H''<l\..lG. C/1._R'C ?0'=>\'TIO\J 

C.01-.l\J'E.CTOR- SO ?11..l "AM?" CO\..ll,J'c:_e,,OR 
OCC\.lP"(IIJG. CARP PO':.\'T\0"-1 

\JO CARO- "E.Lco" COIJ\J'E.CTOI<. PRESE\J'T A,"5 S.?A'il,'ca. 

'fOR l'\Ji'\.lRE CA~P 'E.)(.?AW 510\.,.J 

\.I\J- OCCIJ PIEO 1 \JO _CARO OR "ELCO" C.01-.l\J EC."iOR ?R'c.S.E\JT 

S'E..'T ~AC\<-- Cl>._~O ~ C.OIJWEC.•01<. R"c.1-J\O'-IEO l'OR C.L'e 1--.RA\JC:.'6. 
Or l=~O\\l'T Pi,....\.JE.l COl-,/\1"0\JEIJ'T'S 

8 7 6 5 + 4 

3 

TRI>--'< LOG.IC. t OR WIR\IJG 
DIAG.RAlv\ U~TI \JG. C.l-\/>..R1 

2 

N0TfSo 141-IDO'::ilc.. 
REV. 

1.FOF\ CURRENT MOOE OPTI0N(-200) 
REPLACE. THIS CASlE A<;.S'Y WITH r.c::-:-t----,0::,E::,S:-:CccR:::IP""Tt:-:O-,-N---rO-A-,-EI-AP-PD--I 
144-100295,001 

APPLICABLE DOCUMENT 
LM /41-1003/2 

Cl 

IS 1~0-10O1osc=,-ooo 

IJo. SI-\E.EiS t:lRA'NIIJG I.JIJV,.l:.ER 

3 

THIS DOCUMENT ANO THE IN• 
Systems Engineering Laboratories 

f0llMATl0N C0NTAIN~D HERE· 6901 West Sunris~ Blvd., Fort Lauderdale, Florida 33310 
IHARETHEl'ROPERTYOFSYS· l------~--~~----------------4 
::ES~H~~HE~~~:o~!~~: ,_o_R_R~L_w __ -+-5_/_,i~'-.' C. A.RD LDC.. A. T I O N AN D 
"''"''m,.,o,r,,sooc. CHK (Dt'\PLEMl:.N'T l\ST ~~:~:H:E•P£1~:~~-,.~~~E:. s '( "1 C. MO D E. M 
US! OR llAMSMll THIS DOC 
UM!HT IH WHOlE OR IN PA.Ill, 

:~H ~~:.:,~~=~E5~P/:i::~ 1--~==L-+'==+-=""""===r.s~1z"'E,.,..---------ra=-I 
Of SYSTEMS ENGIMEUINO APPD REV. 
LAIOUTO""· 20886 D 14-1-100311 

2 SHEETJ 0 ~\> 



♦ ERN 123-1 D,.._TE·'9·/7-70 RL"V- • LIST of MATERIAL Systems Engineering Laboratories 20886 I LM /44·100210 A 
PREP RENE G. 

DATE 
Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 3 SHEETS REV 7-8-70 

!l ff r/1717,,, 
ITEM NOMENCLATURE: 

CHK CABLE ASSY 
ENGR tfJ..J ,,fl.vi 1/17)1£! 1/0· ¢ BTC 

LIST of MATERIAL I E!yst:.,ma Engineering Labarat:orlaa I 20886 ILM /44-100210 I 
ITEM NOMENCLATURE: C. A. 1/0 I BTC-'- SY#C0,41;:J JlaJ.FM',WlTCI CODE IDENT j SHEET 2 OF '?, SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE QR REFERENCE 
NO. oos OOl\ 003 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

APPD S?~ ,{..4"?!.A _,,,,,n, J'I JJ- l4lt1h USED ON: 77292G SYNC. D4TA MODEM . INTFC. I . I I I I I 259-500003·002 CONN. 104 PIN F AMP 
LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 7/-3G7. I'S\,, S-13-7/ E.P-C 5/{3 /71 ~ 

2 I I I I I 259-500003·003 CONN. 104 PIN M AMP 
3 IX I I I I 259-500001·002 CONN. 50 PIN F AMP 
4 IX I I I I 259-500001-003 CONN- 50 PIN M AMP 
5 rro~ \5<1 rrs11 5 \ 1:,- 259-9000 I0-030 50Cl-<ET, 24-26 AMP 
6 n, \GG I'-' H,'- Ii:.<. 259-9000/0-029 PIN 24·[:'6 AMP 
7_ L _'2. i 2 2 IG0-/00069-001 CONN CARD 

8 L \ l J _I_ /60-083278·002 CONN. CARD ... ~ .... 9 AR AR AR AR AR 258-000940-00/ WIRE, # 26 AWG T W/P W L. GORE ASS, ~ 
BLACH /WHITE 

IO ~ b "' E, 6 223·300008-002 /vfOU5E TAIL 

I I I I \ l I 259-50000/-003 CONN, 50 PIN M AMP 

,-
RECORD OF REVISION STATUS OF EACH SHEET 

~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 - A A .A 
..(.\ 

~~ 

,-
3:: 
~ 
~ 

' 
0 
0 
t-,c 

0 

0 
0 
I\) 

a 

S.E.L. form 365-1 , " S.E.L. form 365-2A i 

• LIST of MATERIAL I Systems Engineering Laboratories I 20886 ILM \i\4- 100 '2..10 I 
ITEM NOMENCLATURE: C.A. I/0 1; B TC - s Y NC, DAl'AMOt>E.M INHC.i CODE IDENT I SHEE_T :i Of ~ SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. oos 007 00(:; IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I '25'; · 500003-002. CONN \Ol\ \JIN F AMP 
?. I I I 2.S';l- 500005-00:, CONNIO~ PIN M AMP 

3 X X X '2.5';· 500001-00'2. CONN 50 PIN 'f AMP 

I, X rx X '259- 500001-00=, (0 N N :iOP\NM AMP 
C !O"i I 0'°1 \O'i 2.5'l· 9000\0-030 SOC KU '2A-'2.C. A"MP 
G, \ \(;, \ \~ I \ c, '2.59- 9000 10-029 PIN 2i\- '2.(;, AMP 

7 l '2. '2 I GO· 1oooi;'1-001 CONN CARO 
8 \ \ I IGO- 08:i'Z.78-00'2. CONt-.J CARD .. '1 AR AR AR '2 58- 0009'\0 · 00 I WIRE 1'i ?.(., A.ING T W/P W.L,~ORE ASSY 

~' 

BLAK/WH\"iE -

10 " "' "' '2.13- '=,O 00 o 8-00'2 MOUSE. iAIL 

11 I I I '25'1- 50000 \-003 CONN 50 PIN M AN\'? 

,-
~ 

.f'> 
+> 
' . -

0 
0 
f'\ -
0 

S.E.l. Form 365-2A t 



, I 

A30 

7 

A29 

A28 

-FROM-- TO ----
COi.Ok AWG Rc~ARKS FROM TO COLOR AW6 RE-MARKS FROM TO 

PI/P2· IOI A2<a- I WHT 26 TWIST PI/P2· 304 A29· 23 WHT 26 TWIST PI/P2- 51 l A30-- 25 
2101 ?. Bl~K "104 'IA BLK GI I '2.6 --
102 -, WHl_ 305 25 WHT 512 27 - ~-
202 4 BLK 405 26 BLK 612 28 

- - 103 ~ WHT 306 27 WHT 513 2.9 
?.03 6 BLK 406 28 BLK Gl3 A30- 30 
104 -->--

7 WHT 307 29 WHT 701 A29· 33 
?.04 8 BU<. 407 30 BLK 801 34 
105 9 WHT 308 31 WHT 702 35 
20S 10 BLK 408 A29- 32 BLK 602 3G 
106 11 WHT 309 A30· 11 WHT 703 37 --t-----
206 11 BLK 409 12 BU< 603 38 
107 13 WHT 310 13 WHT 704 39 
11 07 14 BLK 410 14 BLK 804 40 
108 15 WHT 311 15 WHT 705 41 
208 A29- 16 BI.K 411 16 BLK 805 4'2. 
109 A~o.=__J WHT 312 17 WHT 706 43 
209 2. BLK 412 18 BLK BOG 44 
110 3 WHT .313 19 WHT 707 45 
2.10 4 BLK 413 A30· ?.O BLK 807 46 
111 5 WHT 503· A2.B· 2 WHT 706 47 

211 G BU( G03 I BLK SOB A29- 4S-

112 7 WHT 504 4 WH'T 709 A30·3 I 
212. 8 BU< PI/P2· 604 3 BLK 809 A30· 3 2 
113 9 WHT P5 104 B WHT 710 A28· 14 
2.13 A30- 10 BLK 204 7 BLK 610 13 
301 A29- 17 WHT 105 10 WHT 711 16 

i 40 I IS BLK PS 205 A2.8· 9 BLK 811 \5 

302. 19 WHT PI/P2.· 509 A30- 2 I WHT 712 20 
402. 20 BLK I 609 ' 22. BLK PI/P?.· 812 19 

. .303 2' WHT TWIST 
510 I 23 WHT 

TWIST 
P3/P4· IOI '2. '2.. 

Pl1 P2f 403 A29- 2.2 BLK 26 PI/P2.· 610 A30- 24 BLK 2G P3/P4· 2.0 I A28- 21 

I 
! 

+ 

C 

D 

COLOR 

WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 

BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BU( 
WHT 

BLK 

AWG RE-MARKS 

26 TWIST 

26 
TWIST 

FROM 

PS/P4·102 
202 
103 
2.oa 
1.04 
204 
).05 
205 
IOG 
206 
107 

P.3/M-207 
PS- I 02 
PS- 20 2. 
P3/P4· I 09 
P3/P4·2Q9 
P5 - l03 
PS'- 203 
P3/P4· 301' 

401 

302. 
402 
303 
40•3 
304 
404 
305 

P3/P4·405 
PS· IOI 
PS- 201 
PS· 106 
PS- 206 

TO 

A28 - 26 
25 
28 
27 
32 
31 
34 
33 
38 
37 
4 0 
39 
41 

A28- 42. 
A30 - 33 
A30- .34 
A28-43 
A2 B-44 
A30- 35 

36 
37 

'38 
39 
40 
41 
42. 
43 

A.30~ 44 

A28-45 
A2S-46 
A 27 - 45 
A 27 • 46 

0 0 

. o0 o0 6°o 
' ' A. 

Pl 

'2." 

P3 

PS 

COLOR AWG RE-MARKS 

WHT 26 TWIST 
BLK 
WHT 

BU< 
WI-\T 
BLK 
WHT 

BLK 
WHT 
BU< 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHT 
BLK 
WHi 
BLK 
WHT 
BU< 
WHT 
BLK 
'l'IHi 
BLK 26 T'N l':.7" 

0 0 0 

P4 

000 

APPLICATION 

P2 

5 

2 ••• 121-1 1 ""'"'!1·17•70 
_.,. 

REVISIONS 
ZONE LTR DESCRIPTION DATE 

A 7/· 3<.'1. N'l.. 5· I o-71 EP.c S/13h1 

DA.SH 
IJO. 

-001 
-002 
·003 

-004 
·005 
-OO<o 
-00·7 
-0011 

DA:SH 1-40 CH-'11<:T 

CABLE L_E/JGTH (IN,) 

A B C D E 
cG,O<l Z9,vo 29,00 30, ,o 3z,c,o 
S-0.00 5c.OO 53,00 54,00 'i(;.00 

74.00 16,00 77,00 78.00 80,00 

"J8,0U /00,<>0 IOI ,00 102,00 104.oo 
",00 1',00 :..--c::. 2CJO fE=<a so,oo -so,oo ,-.><:: ,o,ua 

~:? 
7'\,00 74,00 :>< 74.Jv $ ?8,u0 ~8,cC >< 98,UCJ 

P\PPL\CABL'E P0CUM,1:~'T 

'-M 144-IOC,,2.IO 

SIZE CODE IDENT NO. DWG NO. 

F 
~4,01) 

58,0U 
B,.uo 
IOG,00 
2,.,)0 

1.,~~o~ 
/4,l.J{) 

9,J,UiJ 

20886 14 4-10 0 '2.1 0 

SCALE SHEET 

618' 

OF I 

D 

C 

B 
r7 
I ; I 
I I 
I I 
I I 
I I 
I• I 
I I 
I I 
L..1 



♦ ERN / 74-/ DATE 0- 4-7/ REV - + 
LIST of MATERIAL 20886 I LM 144-\002.93 -

Sy•tam• Englnaerlng Labaratarltu, 

PREP E,PERS:Z·CUBAS 1o':f/.71 Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 2. SHEETS REV 

LISTof MATERIAL I Systems Engineering Laboratories J 20886 ILM 144-1002':?!3 I 
ITEM NOMENCLATURE: CABLE ASS'Y STANDARD AUl'O-DIAL I CODE IDENT I SHEET 2 OF 2, SHEETS I REV 

CHK 
ITEM NOMENCLATURE: 

CABLE ASSEMBLY 
ENGR vv_,,;,i{ 2 J d.Jll STANDARD AUTO-DIAL 
APPD USED ON: 554/02 (704002) 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE 0~ REFERENCE 
NO, 001 IDENTIFYING NO, DESCRIPTION DESIGNATION 

REMARKS 

I 22, 25'3-900010-030 2.4-ZG AMP SOCKETS 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 2 2, 259 -800002-023 CORNER GU/DE PIN 

3 I 259 -100410-002. FIXED JACK SCREW FEMALE. 

4 2, 259-800002-024 CORNER GUIDE SOCKET 

5 I I I0-100410 • 004 50 PIN MOUNTING PLATE. 

G I 259-50000 /-002 CONN,50PIN FEMALE 

7 I 2.59-800001-00I FIXED JACK SCREW MALE 

B AR 25 B -000940-00 I WIRE /2GAWG TWISTED/PR 

♦ ♦ .. 9 I 160-100223-00I BIPOLAR DRIVER .. 
10 I I GO-l0030G-00/ BIPOLAR P,ECEJYER 

II 4 223-300008-006 MOUSE TAIL 

,-
RECORD OF REVISION STATUS OF EACH SHEET 

~ l 2 3 4 5 6 7 8 9 10 ll 12 l3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
~ 

""' 

,-
~ 
-

L- + 
-;= ~ 

l -
[\\ 
(J,1 

0 
0 

c,: f\J 
l,J) 

S.E. L. Form 365-lA ,,0,, Lu 
S.E.L. form 365-2A t 



- , . f/ 

I I I '· \t 8 7 3 2 , ••• 174·/ 1 
I DATE8·'\-1/ AEV-

THI US[, ou,uj~TJON DI 0ISCLOSUII OF - REVISIONS 
THIS DATA (18! DI IN PAIi) FOi ZONE I LTR DESCRIPTION I DATE I APPROVED 
,MANIIFACIUI! ~UIIMINT WITHOUT 

I I I I THI WRITT!N ISSION OF SISTIMS 
11161111[11~· IAT0Rl!SISPR0HIBIII0. 

p r 
2 4- 0 0 D .3 5 

~ ' 

C: 
r 

~~ \ 
~. ~ 

't>ci 00 
-

~ ~ 
~ 0 I"'- 0 

V .J _,) ~ ~ 

I / 

. I 
- -

~ 

,/ \ 
,-

5' 

I 5~1 11 

0 2 

7 C 

► 
._ 

FRON\ ,o COLOR A'NG REMARKS 

p; - 10\ 248-ES WHITE 2.6 TWISTED 
-201 -E4 BLACK _PAIR 

. -102 -ES WHITE 
-202 ·EG BLACK 
- I 03 -E7 'NH ITE 
- 203 -ES BLI\C.K 
- 104 -E9 'NHITE B 
- 204 248 • EIO BLACK r-:-
- 105 256-El2 'NHITE I, 
-205 -El/ BLACK I. 
- /06 -El WHITE. I 
- 20G - E2. BLACK I 
• I 07 -E4 WI-I/TE I 
- 207 ·E3 SLACK I 
- /08 -e:.6 WHITE. Ii 
- 208 -ES BLACK I 
- /0'3 -ES WHITE APPLICA.BLE ;::;o:::1;11.E,cr L_ 
- 209 -E7 BLACK LM 144- 1002-9.3 --
- I /0 ·E/0 Wf.llTE 
• 2 /0 ·E9 BLACK 
- 111 ·E2 -«HITE. TWIS7"ED_ 

Pl· 2 // 258-Ef BL..,CK 26 'F'AIR 

UNLESS OTHERWISE SPECIFIED By■tama Engineering Lebaratarle• 
DIMENSIONS Altf IN INCHES 

Fort Lauderdale, Florida TOLERANCES ON DRAWN DATE 

A ~ BASIC -~=CIMAI PlA_;~~ 
E,PERE"Z.-CUE>AS 5-25-7/ 

CABLE .ASSEr/.':)LY DIMENSION CHECKED 

UNDEll\2 u, '±D05 STANDARD /'-U70-D/A L 
12T02-i ;t.03 I ±.010 '!!Wt),_,__,) '<1V'1f OVER2-4 ±.06 I ±.015 

ANGLES ± 0° 30' ')f';;:r✓] • J 't:hh; MATERIAl1 
I APPROVED ; I c;~;;z rWGt;4- I002~3 554102 I 704004 

PR€nJ-sc·, · I SP(!Jt',sYS, f1NISHI 
APPII.OVED 

APPLICATION SCALE IREVLTR !SHEET /OF/ 

• ,. ✓ 



+ ERN /74 •/ DATE8•4•7/ REV-

LIST of MATERIAL By•t:em• Engineering L■boret:orle• 20886 I LM 144-1002.94 -
PREP E..PEREZ.-CllB.t>S DfE Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF '2.. SHEETS G- ·7/ REV 

CHK 
ITEM NOMENCLATURE: 

ENGR V'l/}'t:,LJ._....,_,1 '4 J/ 7/ 
CABLE A5SEMBLY 

APPD USED ON: 554/02 (704002) 
STANDARD MODFM 

• : LIST of MATERIAL I Byat:ema Engineering Laborat:arlaa I 20886 ILM /44-1002'3 4 I-
ITEM NOMENCLATURE: CABLE AS"5Y STANDARD MODEM I CODE IDENT I SHEET 2 OF 2 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I 22 259-9000/0-0.30 24·26 AMP SOCKETS 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 2 2. 259-800002-02.3 CORNER GU/DE PIN 

3 I 259· 100410-002 FIXED JACI< SCREW FEMALE 

4 I / I0·/00410-004 SOPIN MOUNT/NG PLATE 

5 I 259-50000/-002. CONN,50PIN FEMALe. 

lo 2 25'9 ·800002-024 CORNER GU/DE SOCKET 

7 I 259-80000(-00I FIXED JACK SCREW MALE 

'B AR 258·000940-00 I WIRE.#26A'NG iWISl'ED/PR 
--· .. ~ .. 9 I IG0-100223·00 I BIPOLAR DRIVER ~ 

/0 I I G0·/00306-00/ Bl POLAR REC:E.IYER 

JI 4 22.3·.300008 · OOG MOUSE TAIL 

r-
~ 

RECORD OF REVISION STATUS OF EACH SHEET 
l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

r-
~ 

~-· ,::. +'-
~ 

I . -
' ,. 0 

0 
[\_ N 
0 ~ 

' ~ 

S.E.L. Form 365-lA , .. S.E.L. Form 365-2A t 



': I 
8 I 7 I I - ··--- y I 3 I 2 I ••• 174-, DATE 8-4-11 REV- 1 

UI 11$(,~ 11 DISCIDSUR[ DI REVISIONS 

m~~~IT)FDI 
ZONE I LTR DESCRIPTK>N I DATE I APPROVED 

JIIIIUIICT NT WITIIDUT 

I I I I lll llRITTDI DF SISTDIS 
-HIii [SISPRDHIIITID. 9 10 

\ 2.5A \ '2.<IA 

2. 2 
C) C) D 

2, 4 
-

~ ..._, 

~~ 
..._, ..._, 

\ ----
..._, 

"" 
-

1'0000 C) C) 
~ 

/ / _/ -
I• 

; 

" 
~ 

>---
-~f 5' 

5 1 1 11 

6 6 

C 

► 
.._ 

·---·--
f"ROl'I, TC COLOR. A'NG RE..N\ARK.'=> 

P'-'>- 101 15 A - E2. \'<HITE' 2<o 
i'N l'=>i 

:_1- - ?.,01 - EI blACR 
-102 -E:.:\ WHITE 

···i---:7.oL _,..,. -E.5 BLAC\<-
-:i-=-· /0~ -EG 'NHITE 

203 '2511 -ES BU,C.K 
104 24A -Ell WrffTE 

-· 
"LO~ -E.12. BL/\C.K B ' ·-
105 -E.1:. \NHITE 

---
?05 -El4 BLACK r-

·- -E.15 WHl1"E 
, , 

106 
I - --

2.0~ -E/6 BLACK 
----i·o, -El '/-/HITE 

I 
·- I 

-·t ?.07 -E2 BL/1,CK I 
/08 -E3 WHITE I 

,, 

-i 20B - E.4 BL..._C:K I -1 10'3 -ES 1/'le,ITE I 
209 -EG BLACK L_ 
I JO -E 7 'l'/~ITE APPLICASLE DOC~N,E,"iT -
?./0 - El; BLACK LN\ 144-1002.'34 
II I -E9 'NH liE 

TWl'=>i 
P<>-2/1 241>, -E.10 BLACK 2G 

UNLESS OTHERWISE SPECIFIED By■tams Engineering Labaratarle■ 
DIMENSIONS ARE IN INCHES 

Fort Lauderdale, Florida TOLERANCES ON DRAWN DATE 

A ' BASIC .~:CIMAI PlA_~;; E, PEREZ-CUBA$ 5·26-7I CABLE ASSEMBLI DIMENSION CHECKED 

UNDER12 ±.02 ±DOS STANDARD MODEM 
12T02' ±.OJ I ±.0IO ~G~/.1 
OVfR:U ±n• ±.015 "- ,g/J./7( 

ANGLES ± 0" JO' 
P~J~~- -I f//J/71 MATERIAL• 

I APPROVED ; I c;~;;~o l°WG •;44- 100 2 9 4 - 554/02 /704004 
'' p/\'lo,l ..... s;y I SPG.oui,$YS, FINISH: 

APPROVED 

APrLICATION SCALE IREVLTR I SHEET 10,=J 

• I 



l ERN /74•/ DATES-4-7/ REV- ... 
LIST of MATERIAL Byat:ema Engineering Lebaret:arlea 20886 l LM 144-\00'2.~S -

PREP e:. PERe:Z-C.\lBA" .;!l;':J, Fort Lauderdale, Florida 33310 CODE !DENT l SHEET I OF 2 SHEETS REV 

CHK 
ITEM NOMENCLATURE: 

ENGR 1/1111/, ). I th/71 
CABLE ASSEMBLY 

·- OPTIONAL MODE~ 
APPD USED ON: 554/02 (704004) 

LIST of MATERIAL l Syst:ems Engineering Lebarat:aries I 20886 !LM I A.4-10O 29 5 j -
, ITEM NOMENCLATURE: CA Bl..E A4=,5 Y OP1l0NAL MODEN\ I CODE IDENT l SHEET 2 OF 2 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. -001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I I I IO-1004/O- 004 50PINM0UNTING PLATE. 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 2 I FIXED JACK SCREW MALE 

3 I F/XE.D JACK SCREW FEMALE 

4 4 SCREW 

5 48' COAX RG 195/U 

~ AR 7,58 -000940-00I WIRE #2GAWG BLK.STRANDED 

7 I YOCl20 F'£RRULES BURNDY 

8 I YOC 109 FERRULES BURNDY 

+ ♦ ... 9 J 160-083278 • 003 CABL.E. DRIVER .. 
/0 I /G0-100069-002. CABLE TERMINATOR 

II 4 22.3-300008-002 MOUSE TAI l.. 

RELA"TED ITEM 

r-

~1 
RECORD OF REVISION STATUS OF EACH SHEET 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

/2 I /2 POSITION BURND'f MD/2 Jl'\XR-ST 
I"'" 

~ COAX CONN. KIT INCLUDES 
-l'-
+-> .b. ITEMS 2 THR U 4 

~ 

0 . -('I a 
I\) a 
<J) I\) 
JI lD 

01 
S.E.L. Form 365-lA At. S.E.L. Form 365-2A t -



8 
111( BSl.D~ GI 01$CLOSIIIEOF 
!MIS UIA tJllillllll A IN PART) FOR 

, IIAIIIIFACIU!I /flltlCUREll!Nl WllllllUI 
lllE w1tfi'1:, iMISIION IIF IYIIEMI 
EIISINII-AioRAIORIES IS PIIOHIIRID. 

NOTE.$; l)CUT '6 WIRE& GFEEi.LONG, 
2) !:!.iRIP (; CRIMP BURNDY COAX 

CONNECTORS AS PER BURNDY 
INSTRUCTIONS WIT// BURNDY 
C:RINIF'E.R MBND/N22RVMT REF'EITENCE 
FIGURE! FOR STRIP LENGTH ·31 lNS!,:R'r CONTACT INTO BLOCK 

4 SiRIP COAX(;. INSTALL FERRULES 
- WITH FORWARD DRAIN WIRE EXACTLY 

5 FEET FROM CONNECTOR, USE BURN DY = C.RIII\PE.R MRSPVIS,SEE FIG.IJRE2.. 
5) ,:-OR FURTHE.R INFORMATION REFER 
, , ;o BURNO'( Ass'Y PROCEDURE SCJS/447, 

7 

FIG\l~E L 

CONDUCTOR INSULATION SHIELD GUTER 
BRAID INSULATION 

5' 
FIGURE 2 

I' 

25A 

C) 

C) 

FIGURE 3 

FROM .TO 
PG 

C 
CENTER CONDUCTOR 24AB 
OUTER CONDUCTOR Z4A 4 

D 
CENTER CONDUC,OR 25A20 
OUTER CONDUCTOR 25Al9 

E 
CENTER CONDUCTOR 25A 14 
OUTER CONDUCTOR 25AI=> 

F 
CENTER CONDUCTOR 24A I 
OUTER CONDUCTOR 24A9 

J 
CENTER CONDUCTOR 24AII 
OUTER CONDUCTOR 24A 12 

K 
CENTER CONDUCTOR 24AIS 
OUTER CONDUCTOR 24A IG 

L 
CENTER CONDUCTOR 24Al5 
OUTER CONDUCTOR 24A 14 

M 
CENTER CONDUCTOR 24A 5 
OUTE.R CONDUCTOR ZSA Z 

24A 

C) 

C) 

WIRE 
"TYPE 

R G 195/U 

RG 195/U 

II 

3 2 

ZONE LTR 

ERN 174- / 
DATES-4-71 REV-

REVISIONS 

DESCRIPTION 

A=>PL:CASLE ::,:JC:.J•/ EN~ 
L.M '44-,001.gs 

1 

DATE 

/ 

APPROVED 

• D 

C 

B 
r.7 
I I 
I 
I 
I 
I 
I 
I 
I I 
L _j 

UNLESS OTHERWISE SPECIFIED By■tam■ Englnaarlng Labaratarl■■ 
DIMENSIONS ARE IN INCHES Fort Lauderdale, Florida 

>--,-.-",-•~o-"_••-Ni-,~-•,;-:-"-"-,-.. - ... ~~PEREZ-CUBI>.':> s~;I;_711---C-A_B_L_E __ A_5_5_E._M_;:;,_.-,__,-f--------1 A 
i-,;D,;;_IM;;cEN..;;Sl;.cO"-N -+--_;;;'X"-X -+-"'-'X:;;;XX,:__-ICHECKED L-l 

UNDER12 .±D2 ±DOS OPTIONAL /~ODEM 
12 TO 2-4 ± .03 :t.010 

OVERi.t i:.06 ±.01.5 

ANGLES ± o• JO' 

MATERIAL• 
SIZE CODE IDENT NO. DWG NO. 

t-='-i;,;,.,.i-i-'-:-+!5i~=:=t~~~~;:-;;;~:::--t,;;,,".,,~H,,--------~.-.. -,~-,=0-----1-----l0 20886 144--1002 95 

. APPLICATION SCALE REV LTR SHEET/ OF='/ 



• ♦ ERN DATE REV 
160-083278 SCHEMATIC AND ASSEMBLY 

CABLE DRIVER/TERMINATOR LIST of MATERIAL 
■v■-m■ Engln■■rlng L■bar■t:arl■■ 20886 I LM 160-08?>278 D 

PREP J.MAG.1 ~IH.S S !'-1:·, ei.-11- 8 For-t Lauderdale, Florida 33310 CODE IDENT I SHEET ! Of '2. SHEETS REV 

DESCRIPTION 

CHK RKM 5-Z4'8 ITEM NOMENCLATURE: 

~CI-\EMATIC. ~ ASSEMBLY 
ENGW MR 7·"·'-f 'rABLE DRIVER/TERMINATOR 
APPD ~LKLINGlER 1·1'·f.8 -USED ON: F \ )I.. i:. t::> l•H:. ~ t) 'D\SC... 

This circuit card contains 17 discrete component inverting stages designed to drive and terminate 
twisted pair cables and reduce crosstalk between cables. The cable driver and terminator is used 
in conjunction with the positive (0-+3. 6v) micrologic circuits and is capable of driving 100 feed 
twisted pair cable. 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

D REF 1/ ·lb8.,REVISE.D LM 
3-'V"tl ¢vJ l.~Oc_O e.:i2.7 8 ~ 

-

► SPECIFICATION i-.. .. ~ 
Logic levels: 

0 volts = logic ZERO 
+3. 3 volts = logic ONE 

Power requirements: 

0 volts - pins I and 79 
+5 volts - pins 2 and 80 

~ RECORD OF REVISION STATUS OF EACH SHEET - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
(f'I _p D 
0 . 
0 
0, 
(.)J 

N - -J 
CX> 

A S.E. L Fo,m 365-lA '"' 

• LIST of MATERIAL I Systems Engineering Laboratories I 20886 ILM lb0·OB~'278 ID 
ITEM NOMENCLATURE: 5CI-\E M ~,6SS Y CABLE DRVR/T ERMIN ATOR I CODE IDENT I SHEET '2. OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I \(;4- 0 O 3'2 7 8-00 I PRINTED WIR\NGBOARD FOR REF SEE 
\"',9· 0S:I \07-000 

'2 REF RH I(; B- 0 O 3 '2. 7 8· 00 I DRlll\NG DRAV'll~G 

3 REF REF \l"l-0 \~0'2'2.- 001 DIMENSIONAL DRAWING:, 

"1· 17 il II0·0\0:,<c,9-00I UNI PAD 

5 

(;:, 

7 

8 ... 9 4 4 254· \ 007 OO·OO'c. C,A. P. I U F -1- 80- '2 0°/0 I OV C £ I< CI-C.~ * 10 17 17 253-1000\0·03"3 RE.S "22.n. ::!. 5°/. 1/4W CMP5\\I Rl-R\7 

'' 17 17 '253·100010·037 ~E.'o~3.Q± 5°/ol/41A-lC.MP5N R\8- R"34 

12 17 17 'Z 53· \000 \0-0'25 RC:$ 10.n.± 5¾ 1/41'-vCMPSN R:.':>- R 'ol 

I :, 6 23 <'.53·1000 \0·049 RE '5 100.n..t '=>o/. lj,<IWC.M P'SN R 5'2.· R74 

14 17 \7 '2 SO- I '2'2. "3 Co~·002 l'RAN'::>\STOR Q\ -Q\7 

.... 
~ 
6'I 
0 

0 
(X) 

U' 
rv 
..J 
ex, 

S,E.L. form 36S-2A t 
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0 

12. 14 16 17 18 zo u 23 24 26 '!' ._~ •.o se a4 •~ a_,; ae -40 -4:1 43 -4:s 

IS IS ta i.l 25 21 3,1 a3 a;r 39 ~ 4;4 ~ 

00:l \7 PLACES 

3 7 13 15 21 23 31 33 39 41 47 49 57 {,7 

02 03 04 05 Qc; Q7 QB Q9 QIO QII Ql2 Ql3 Ql4 QIS Ql6 QI? QI R2 R3 R4 RS RG R7 RB R9 RIO RII Rl2 Rl3 Rl4 RIS RIG Rl7 2N23G9A RIC/ R20 R21 R22 R23 R24 R25' R26 R'27 R28 R29 R30 R31 R32 R33 R34 
R3E. R37 R38 R39 R40 R41 R42 R43 R44 R45 R46 R47 R48 R49 R50 R51 
R53 R54 R55 R56 R57 RSB R59 Rt;.O R6I R'-2 R63 R64 R65 R"' RG7 Rt;.8 

r-
RIB I R35 R52 
33.ll. 10.!l 

a +sv 

2 3 7 10 9 IS 20 19 22 21 26 ZS 28 27 32 :II 34 

4 10 8 14 12 18 l<i> 2.2 20 2.G 2.4 32 30 :16 34 40 38 44 42 48 4<i, 52 50 58 56 62. 60 64 66 _68 70 72 74 

003 17 PLl><.CE.5 

8 7 6 5 + 

t:I 
5 II 

Rc;.9 
IOO!l. 

4 

25 35 43 

17 Z3 ZS 

R70 R71 R72 
100.ll. 100.ll. I00.!l 

51 

35 

R73 
IOOD. 

6 12 18 f4 30 36 

II 19 Z9 37 45 55 

R74 
IOOS!. 

3 

2 
-.-~--,.r~-----... ~ 1 ,,, ,-

NOTES, 
LALL ITEMS l>S SPECIFIED IN LIST 

-"OF .MATERl"1.. OR APPROVED 
-~--EQU!\/.a.LENT. 
-2. LINI.ESS OTHERWISE SPECIFIED 

RDISTDRS ARE ±.S¼,l/4W. 

SOE l~O--OB32 78 
IIEV. DESCRIPTION 

68-829; 

8 69-0SS;AODED ~BLE. 
OESIGNATIONS f -002 
fLP S-Z-li>9 RKM 

C 
i..~-1113; UPDAlED TO 
LATE.<;T NO,GY'i>Tl'.M-, 
ADDED NOifcS 4,S,<o 6, 
TOP ':>IDie SC\..D'i=R. SYI,\; 

~;,1..Ei':~\TEa>-1 .._ ~ 
REF 71-\G8,REVt SEO 

D L'vl IC.0-08'3"U8 tJ\., 

E. 71-lo/l--l<_'r'- 5-l''J-71 
~ -------

APPLICABLE DOCUMENTS: 
LM lloO-OB'!.'2.18 

ITEM DWG. OR PART NO. DESCRIPTION 

THIS DOCUM!NT AMO Tl{! IN• 
Sy■tema Engineering Labaratarla■ 

FOIIM.TION coNTAINm KER!- 8901 Weat Sunrlee Blvd., Fort Lauderdale, Florida 33310 
JH AUTH(PlOl'HfYOfffS- J-------'----,.-'----'---'-..;._;;--'-=""--""""'='-===--­
TIMI 1H01Nffl:1NG lAIORA- DRJ.MAGINNEss s-11-,s 
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C,THIIIC,'"O"''"OCC· CHIC RIOI\ 5-14-1.8 
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160-083289 SCHEMATIC AND ASSEMBLY 
OSCILLATOR (Sheet 1 of 2) 

DESCRIPTION: 

This circuit card contains one quad 2-input NAND/NOR gate circuit, one 50mHz dual JK flip-flop 
circuit with separate clock inputs, and a 2, 6667 mHz crystal controlled oscillator, 

The NAND/NOR gate circuit consists of a multiple emitter input AND gate followed by an inverting 
amplifier with a cascode pull-up network. Each gate functions as a NAND element in positive logic 
or as a NOR element in negative logic. 

The dual JK flip-flop circuit has separate clock input terminals for each flip-flop and separate de 
set input terminals. 

Information is applied to the J and/or K terminals while the clock is low, This new information 
is ANDed with the pre sent state· of the flip-flop and stored in the depletion region of a diode when 
the clock goes high, When the clock returns low, the stored information is ANDed with the 
inverted clock, causing the cross-coupled buffered NAND gates to be set accordingly. 

SPECIFICATIONS: 

Speed 

Logic Levels 

Ratings 

Designed to operate at 20 mHz, propagation delay tim, typically 18 nsec. 

Logic 0 is typically 0, 26 volts; logic 1 is typically 3. 3 volts at 25° C, 

Voltage 

Supply voltage (D 0 C°) 
Supply voltage ( surge, 1 sec,) 
Supply voltage (operating) 
Input voltage 
Output voltage 

4, 5v Min, 5, 0v Typ, 

+ ERN 

7. 0v Max, 
12, 0v Max, 

6, 0v Max, 
5, 5v Max. 
5. 5 v Max, 

DATE REV 

LIST of MATERIAL 
Systems Engineering Laboratories 20886 I LM 160-08~ 2 89. 

PREP ;j.J;/:...:/'! (f,,• l;~ D.A.Tt::" 
Fort Lauderdale, Florida 33310 CODE IDENT I SHEET Of 4 ~I . · 19-68 ! SHEETS 

CHK .-k' N, 2 ;, :,o'- • -i :>-2C•6f ITEM NOMENCLATURE: 

ENGR R. EAcC. :ilt· .' 4-lb-68 SCHEMA TIC ~ ASS EMBLY 

APPD C. I< LI \JG i=P: 4-le· 6E USED ON: OSC! LLA TOR. 

LTR REVISION DESCRIPTION DATE l.+PPD LTR REVISION DESCRIPTION DATE 

F 71-16,:H.RC 3-4-71 )2.K.IJ, ~-S ·11 UtU 

► 

- RECORD Of REVISION STATUS Of EACH SHEET - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
CT> " i= 

(~ 

Cl 
'"l" ,· 
')) 

(j) 

S-E.L fo,m 365-lA '~ 

F 
REV 

APPD 

... 

41 42 r-
~ 

lb 
0 
' 0 

00 
<,J 

N 
()l 
'-0 

160-083289 SCHEMATIC AND ASSEMBLY 
OSCILLATOR (Sheet 2 of 2) 

Temperature 

Operating 
Shorage 
Power dissipation (50% duty cycle, 
Vee= +5v) 

,, 

A 

• 

0 Min, 
-6 5 Min, 

50 Typ, 

+ 75° C Max, 
+200° C Max, 

MW };lax, 

LIST of MATERIAL I ■v•t•m• Engineering Laboratories I 20886 ILM 1oc- ~)"~ ~ :; ~~ IF 
l~M NOMENCLATURE: SCHEMATIC t A5SEM61. Y OSCILLATOR I CODE IDENT I SHEET 2 OF 4 SHEETS I REV 

ITEM QTY REQ'0 PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. OO!i 004 003 002 00/ IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I I I I I I \64·003289-001 PRINTED WIRING BOARD 'F'OR Rl:V SI: E: 
l4!:hJ5 3 ! 07-000 

2 REF REF REF REF REF 168-083'283-00I DRILLING DWG 

3 l"REF li'EF REF IR=r li'EF 172-016322-00I DIMENSIONAL DWG 

4 4 4 4 4- 4 110-010369-00J UN IPAD 

5 I I I I I 2 '2 3- 3 0 0 008-006 $TRAP, RUBBER 

6 

7 
8 

9 

JD 

II 

J2 

13 

14 

[5 

16 

17 J I I - I 2 5 4--100980-015 CAP l5-60PF 500V CER Cl 

18 I I I - I 254-100500-019 CAP 47PF!IO% IOOOV GER. C 2. 

[9 I I l I I 2. 5 4- I 00 500 - 0 I 2 CAP 22 PF "!!0% IOOOV CER C3 

20 2 2 2 2 2 254·100500-027 CAP I 00 PF !10% IOOOV CER C4,6 

21 I \ I I I '2 5 4-100S50- 00 I CAP.OOSUF+G0-4P% 150V GER cs 
S.E.L. form 36.5-2.A t 

~ 



II 7 

) 
YI 

~ 

+'5\1 

C 

RS 
22..n. 

R.I R.4 Rb 
330)~ 350.0.. lo,8K 

C<\ 
100..er.«.f 
SOOY cs 

,0054.f 
QI 150V 

R7 
410.n. 

Q'2. 

Cl C'2. Clo Ci 

! 5.-C.,,O .J..l .4,1.f 100-«4 ,1--"<r 

50C:W 
R.2 R3 SOOY IOV 
5oOK 15K 

B 

7:S 

75 

-14 

16 

lo8 

70 

lo7 

ti 
&(,. 

59 
57 

55 

IC2 
E,S 

A 

&O 

!!,E, 

58 

IC2 

&I lo5 '-4 '=>2. G':1 "T.2 18 11 

B 7 6 

0 
---IBil- ~@ 

~eu~ 
----{]&]- BB 

+5V 

R.8 RIO R11 
lo80.0. 350./l. 180.n. 

Q4 

ce, 
QS .1-«J'" 

IOV Rl2 
I.SK 

10 PIN 4.0E 
lCI t.IC2. l +sv 

10 PINIOOF 
LC\~ lC'Z. . l ---GRO 

5 t 

0 

79 

TE.ST 
24 

26 
3.c.,V REF. 

54 

OUT 
2E:. 

hk+SV 

0 
l~.f 14 
25V 25V 

GRD 

c::o 
e~: 

4 

3 

3 
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NOTESo 
1. ALL \TE.MS ,,._5 SPECIFIEO IN 

LIST OF MI\TERI .... LOR 
APPROVED EQUIVI\LENT 

'2.. UNLESS OTHERWISE 5PE.CIFIE.D 
RESISTORS I\R.Ets•/.,1/4W 

SIZE REV. 
D l~0-0832.89 F 

REV. 

C 
D W-4Z4,ARH•5·20·70 \>.1<.,1 'uj,J. H· . 
E 
F 

APPU~Af',LE DOG'JIY1ENTS: 
LM 160-0852 e,9 

ITEM DWG. OR PART NO. DESCRIPTION 

'""'oc"""""'''"''"· Systems Engineering Labaratarla■ 
=-~T~::~~~~l!~,H:_: l---::-=6';'9=01.:....:.W:.:e:;:at::..:S::u::.:n:.:ria;::e::..=B:.:lv.=d·:!.• :.;Fc::::r..::t:,:L::a::::ud::::a:::,r.=d:::■1:,a,:,.:A;:!:c::::r:!!ld~a:_;3::;3::;3;:,1::0:.__~ 

:u.EN~~MEE=:.D~~~ D~.?:~ a~1~-<oe 
OF THI! IEClll'T OF THIS DOC, ::r~~HIUl'lEC.:~ A~~~ 1----,---.j.:.-;:,;_~ 

SCHE.M~ TIC ~ A5SEMBLY 
OSCILLATOR ~::.~~~To:11~ ::: J--,:.+"','-;;,;:::.::;;;;.J.."-....;;_= 

:! ~~.=,.~•~.,:oC:: 1---,-Fz~~l<i,,...f'--:.:'"'--:.;&8=+.,=a-,;:;====~---------,-=,.,.I 
o~ IYSTEMS ENGINEHIHG _,, .,a cooE 10ENr No s1zE ~ RE\< 
LUOIATOklll. ~N,;,.;.,EX;:_.;TA ..... SSY=:i.::.:::...i:u:...:~ 20886 D \(:,0-O83'2.B9. F. 

2 SHEET I 
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A 



... ... 
LIST of MATERIAL I ■y■t:■m■ Engln■■rlng L■bor■t:orl■■ I 20886 ILM 160-083289 IF LIST of MATERIAL I Sy■t:■m■ Engineering Leboret:orl■■ l 20886 ILMl60·083289 IF 

l~M NOMENCLATURE: SCHEMATIC ~ ASSEMBLY OSCILLATOR. I CODE IDENT I SHEET 3 Of 4- SHEETS I REV l'iMNOMENCLATURE: SCHE:MATIC tASSEMBLY OSCILLATOR l CODE IDENT l SHEET 4 OF 4 SHEETS I REV 

QTY REQ'D PER DASH NO. 
w 

ITEM PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. pJ5 004 003 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 
ITEM QTY REQ'O PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 005 ~4 ~o~ bOZ loOJ IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

a C: 2 '2 '- '2. 2 54-100700 -00'2 CAP.IUF-t-80-20¾ IOV CE R C7, 8 43 - I - - - 260-100001- 005 CRYSTAL 5.o M H !. Y/ 

2?. 2 '2. 2 2 2 'i:S'\--100870-013 CAP IUF!20% '2.5V CER C 9, 10 44 I - - - - 2GO-I OOOQ I- 007 CRYSTAL 4.9 l 5 2 Y/ 

24 I I I I I Z 5 2-11502 2- '201 INTEGRATED Cl RCUI T lC I 

25 I I I I I '2 5 2 - I I 54 I 2 - 30 I I rn EGRATEb CIRCUIT re 2 

21; I I I l I 250-123947-001 TRA~~ SI STOR QI 

27 I I I I I '2 50 - 12 3 2 5 r - 00 I TR.ANSI STO R q2 -· 

28 2 '2. '2. 2 2 25o-;zz::i69-002 TRANSISTOR Q3, 4-

::'.9 I I I I I 253· I000/C- 133 RES 3:,01< .!5°/4 1/4'1.J CMPSN RI 

+ ;.C' I I I I I 253- 100010- 139 RES 5601<.'!S¾ ¼W CMPSf.J R'2. ~ .. ~ 
- ' i I I I i 253- 100010 -101 RES I 5K ! 5% 1/4 W CMPSN R3 

~:: ;.:,_ I I I I I '2.53- I 00010 -063 RES 39052. "!:5% 1/4\JJ Crv!PSN R4 

~~ I I I I I 253· i OOOIC -033 RES 2'2.Si.!5% '/4W CMF'SN RS 
~A I I I I I 2S3M(OOC' !O -021 RES 6.8K: :5°/4 1/4W CMPSN R6 

3 i: C. 2. <. 2 2 2 '.: 3 ~ l O C> C ! C': - OG5 R£S 470.Q :5°/o ¼.W CMPSN Rr,9 

:::,~ i : ' I ·;: 5 3- I O Or• I O -069 RES G8of2-'!5°/4 1/4\N CMPSN RB 
,-

330Sl !5°/o ¼W CMPSN RIO ~ ?,7 I I : : I 2.53-ICC-]I c-oGr RE.S 
,-
~ 

- -"' ~ I ! I I 253-!00CI C-055 RE'5 I 80.ll.t5% 1/4\JJCMPSN R!I 
6' ! 
S' ·~•:i I ' I : 2s.::-1 ""0.-· · · - 077 RI;: '5 l,5K!5% 1/4-W CMPSN Rl'2 
(', 

...,.., I 

O' 
0 

I 
0 

(); 
{~,.,.. - -- - i I '2.1<>0-10::001- 00/ CRY ST.,!.,, L '2 • G 6 6 7 M H ~ YI 

ul 
N ,; I I 254-100500·027 CAP IOOPF!10% IOOOV CER C2 ,..,, - - - -
"- CRYSTAL YI :..... .:... - - I - - 26C-IOCOCl-004 10 MH~ 

0, --·. 
U/ 

"' Cl) 

\D 

S.E.l. Form J65-2A t S.E.L. Form 365-2A t 
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160-100026 GENERAL REGISTER EVEN 

n 
DESCRIPTION 

This module contains a 16-bit register. Each stage has a steering input and a de set input. The common clock !..nd 
common reset circuits are split in half and connected to eight stages each. 

► SPECIFICATIONS ~ 

' ~ 

~ 

---- - -- --.. ---
,.-------- ,_. --, --

- --
-

r-
~ 

-E;' 
0 
' -

0 
0 
0 
f'\) 
6' 

Input Power Requirements: 

Voltage Tolerande: 
Voltage, Nominal: 
Current, Maximum: 
Current, Typical: 

LIST of MATERIAL I 

±10% 
+sv 
435mA 
248mA 

& 888600 pjr 

• Syst:ems Engineering Labarat:aries I 20886 I LM I (c,0-100 O 2G:, E 
ITEM NOMENCLATURE: GEN ERA L REGISTER E.VEN I CODE IDENT I SHEET 2. OF SHEETS REV 

ITEM QTY REQD PER DASH NO. PART OR DRAWING OR NOMENCLATURE OR REF 
REMARKS 

NO. 00':) 002 001 IDENTIFYING NO. SPECIFICATION NO. DESCRIPTION DES 

I I I I l<,,4-\000'2.Co·OOI PRINTED CIRCUIT 
!=-OR P..EY si.e 
149-100001-000 

2. REF REF REF l72·0l<o3"2.'2.-001 DIMENSIONAL DWG 

3 Ref J:cEF REF IG,8-I OD02G·OOI DRILLING DWG 

4 

5 '2.. l z l 10·010"3G.C,-00l UNIP.h.D 

(., 

7 

B X 2 z 'Z.5"4-I00700·00'2. ; . CAP .l1L4l +~-2.0To 
• IOV C R 

Cl 
ci. 

9 4 X 4 :Z..52.-115"0'2:2.-301 INTEGRATED Cl RCUll'. I.Cl 
IC'2 

-· IC7 
IC8 

X IC3-J_Q_ 6 8 'Z.5"2 .. -11541"3-'2.0I INTEGRATED CIRC.UIT rc<o 
--- ---- IC':!-

ICl2 

II 2 rx '2. '250-1'2.. '2 36~-002. TP-ANSISTOR 
QI 
Q'2. 

l'2. 2. X 2. '2.5"3- \00010-071 RES,B'20.n.!5o/ol/4W' CtllPSN RI 
,R5 

X '2.53-1000/0-053 RES .. I50..n.!5°/ol/4W CMPS~ RZ. 
13 2 '2. R<b 

--l4· --- I I I '2.51>-100010-077 RES. I.SK±5Jol/4W CMPSN R3 

IS I I I 2.53-I00010-0SS RES. I BOA.-l:5o/o I/4W CMPSN R4 

IX [X 2.S'2.· I l 50'2."2,-:iOI INT E.GRA.TED -C.IRC.UIT "IC I 
IG, z. :i:c:2. 

rx 4 X 2.52.-1154-13-201 INTEGRATED C.IRC.UIT 
IC:.· -

17 ICC.. 

18 rx I X 250-1 '2.'2. 3Co~-00'2 TR.ANSISTOR. Qr 
S.E.L. Fo,m 365-2 t -

~, 
~ 

' 

. ERN-011-'Z. 

-- DATE•···,,, ,::.~Rev,e, 

LIST of MATERIAL Syat:ema Englnaerlng Labarat:arla■ 20886 lLM I Co0-10002!;, LE 
PREP RKM ~-YA!fs Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 3 SHEETS REV 

CHK Gi1tu ,-at~ ITEM NOMENCLATURE: .. 
ENGR Lv p._p 'f-ZF(,f -- GENERAL P..EGISTE~ 
APPD (~ 11/12 luSED ON: SYS 

. 
EVEN a~ 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

ITl:.M 1'2.WAS IK.;ITE.M l':i.. 
·•·-

A "'¼ tip' Wl>.5 120.n.. -'/,.;J( F ""'I, RKM IO-l4·G.& (,,14 '-8 

B UPDATED TO LA.TE.ST STANOAIZ.t>S 
I!) J C. II /fi,/6 ~ R_1<,.~ . -

11-11-,, nu~ 
C ECO 70· ~II (,,A/10 ~-

'-· \.J,L,A <;,.J -70 RKlvl 
D 170-1009, MR "H"T-10 P,\(.M ----

. ~-1..1•'1<:> .tK 
E.. -n~ a01 W\\S. ~~m;1r :: .RKJ,.f ~,xo~·n 'VJ'V 

♦ - ~ 

!:' RECORD OF REVISION STATUS. OF EACH SHEET :s, 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 - e,B 

6' C C. C 0 bo C I ·-- E E E ---<,.J 
,_ __ . 

0 
0 
0 

"' 6" •, 

S.E. L. Ferm 365·1 , (I. 
__ , 

~ 
LIST of MATERIAL I Systems Engineering Laborat:ories- I 20886 ILM \G;0-1000'2.(., IE 

ITEM NOMENCLATURE: GEI-JERAL REGISTE?. E.\/EN I CODE IDENT I SHEET 3 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR . REFERENCE 
REMARKS 

NO. 003. 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

19 rx l IX '2.S3-IOOOI0-071 RES 820.n. ± 5o/o 1/4.1'-J CMPSN RI 

2.0 IX I IX 253-100010-05:. ~ES I 50.n. t s•/o I/4W C.MPSN R'2. 

2L --- -----· 3. D< rx '254c 100100·00'2. CAP .JUF-I-BO-'20%.\6.1/ CER C\ '2.,3 

-. 21 t~ X rx 251-100040·.001 D\OOE -··. - CR\- I'=> .. 

--···- -- - --------

- / 

~ ~ 

r-
I~ -6' 
0 
' 
0 
0 
0 

I~ 
S.E.L. Fo\.m 365-2.4. t -



7 (> 3 
'f' 

C 

0 

" 

B 7 6 5 t 3 

2 ,/ 

NOTES. 
1. ALL ITEMS AS SPECI Fl ED 

IN LIST OF MATGP-IAL OR 
OR APPROVED EQUIVALENT. 

2 PRINTED WIRING BOARD SHALL 

'3. 

MEET THE REQUIREMENTS OF" 
19O-OO10'5O-OOI 

REV. DESCRIPTION 

RI$ RSWERE IK; 
A R'2.~ Re.WERE: 1204. ·P 

l'.KM 10·14-G,B ""- ,;,I--

B ~-?:~6~1~g5LATEST 
BJC 11/G/6~ RKM 

C ECO 70-51"1 
\J,L,A ~-1-10 

D 
E 

P.K.lv\ 

REVISION LEVEL OF SHEETS 

~1 ~2 ~3 ~4 ~5 ~6 ~7 

E ~ E. 

APPLICABLE DOCUMENTS: 
LIST OF MATERIAL-LM IG,0-1000'2.la 

ITEM DWG. OR PART NO. DESCRIPTION 

C 

B 

0 

Byat:ema Engineering Laba!"at:arlea A 

2 
. ~J_ 

SHEET I OF3 fJ 
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7 

D 

17 19 20 4 18 14 24 30 2'2 4-0 21 

CR\ C.R3 CRS 

ICI IC 1 

B 

10 12 34 32 3,:;, 38 

7 6 5 

V/f 
3 

JG, 11 2G, 29 

+v 

CR<o 

IC'?. IC2 

5 13 7 9 33 31 

------+-----------28 
C3 

TOPIN40F T,IUF. 
F\3 
I.SK 

R4 
I BO.n. 

IC1THP.UIC12 .. Gl'I.D. 2 

+sv--._-e----.,.--+----1-----<~ so 
Cl 
.i,UF 

C2 
,IUF 

I 

GRD ---f----f---_._--------4~ 79 

TO PIN 10 OF 
ICI THRUIC12. 

3 

CRB 

ICZ 

2 f 

NOTE£ 
1. SEE SHEET 1 

SIZE REV. 

D I G,0-10002.G, E 
REV. DESCRIPTION DATE APPD,., 
A SEE SHEET 1 

THRU 
D 
E 1·001 Wi<S 3-10-"JI P-.S<N\ J-10-11 

30 

35 37 

ITEM DWG. OR PART NO. DESCRIPTION 

THIS DOCUMENT AND TllE IH• 
Syatema Engineering Laboratorlea 
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TOllfS. IN CONSIDflATION 

::. =E:1~;~'.!,:;~ 1-CH_K_G'_P_«J ___ t'----, 
HOT TO lt!PflODUCf, COl'Y, 
un Ol tv.HSMIT THIS DOC· 
UMfNT IN WHOl! 01.IN PAIT, t---::--,,.,.-;-,--r--'-j 

SC\-\EM.t,.,,1\C. i,. l>-..SS.'i::M:BLY 
Gl:::\.J~Rti...\.. RE'~\"5TER 

EVE:~ 
=H 1:.==~.::oc:: f--:;..;_--,-_ __;=-¥-'-'-'-'""'-4.,c"'oo=E""rD"'E,:-N"'T"'N""o.=s"'1"'zE.,----------..... :r.:1 
Of SYIUMS l!NGIHEEIUNG 

.,,.,., • .,.,. 1-N-E-x-'r"'A"'ss .. v""'"---"'"""""'-I 20886 D 
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D 

C 

B 

0 

(0 
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' 
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1 

I) 

55 51 42. 58 52. lo4- l,,'1. 78 59 41 51 1,,7 

CR9 CR\O C.RI\ CRl'Z.. C.R\4 

IC? IC7 IC7 IC7 res ICB IC8 
C 

3 3 

+5Y 

B 

48 so 72. 70 74 71o 45 43 47 49 

1 

3 

lol 

+V 

Cl'i.lo 

res 

71 lj,''!) 

2 

NOTES. 
1. SEE SHEE.T I 

77 

73 75 

f 

SIZE 

D ICo0-1000 2.6 
REV. DESCRIPTION 

1u SEE 5>-i\=:ET I 

C. 
___ E_ __ ,\-001 Wl<S s_::LQ,JLRl"M l-10-71 

ITEM DWG. OR PART NO. DESCRIPTION 

TfflS EIOCUM!HT AHD ffll IH-. 
Sy■t:eme Engineering Laborat:orle■ 

l'Ot.lM.T10H CONJAINto H111, 8901 Wast SunrlBCI Blvd., Fort L■uderclele. Flor-Ida 33310 
INAll!THI! ~ 01' sn- t---'-"-"-.......;F......;;.---'--i~;;;_=c...;;.;...:....:====-===="'----f 
""' ......, ... ,.,.,,._ DIIC.WILLl,_11\S 4•2."'lo-G 
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~-..:Olm::.:: 1---=-''--'--'+-+----'-I 
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160-100069 SCHEMATIC AND ASSEMBLY CABLE 
TERMINATOR 

DESCRIPTION: 

This circuit cird contains 24 discrete component inverting stages designed to terminate twisted pair cables and reduce 
crosstalk between cables. · 

• LIST of MATERIAL I Systems Engineering Laboratories I 20886 ILM IGO-\OOOG~ IA 
ITEM NOMENCLATURE: CABLE TERMINATOR. I CODE !DENT I SHEET 2. OF ?.. SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I l<c4- I0OOQi~ -OOI PRINTED CIRCUIT f.i?R.,~~X"~~& 9- - 00 

2. REF 17'2.-OIQ.3"2.2.-OO I DI MENS\ONA..L DWG 

3 REF \Q.8-IOOOG~-00I DRILLING DWG 

4 2.4- 1/0-010369-001 UNIPAD 

5 A~ 258-40000/-004- WIRE AWG 24 

(o AR 265-400001-07 I SLEEVING 

7 

8 

~ 

10 z 254-100700-002 CAP .l,l/f'...,80 -.'f:?"7~ 
IOV CERA IC c1,2. 

II 2.4- 250-12:2 369 -002 TRANSISTOR 4' l- '2.4-

12. 2.4 2 5 3- I O 00 IO - 073 RES I K ±5% 1/4-W CMPSN RI- 2..4- .. 
13 'Z...4 253-/000/0- 080 RES 2.K±'5"7o l/4W CMPSN R.-Z..S-4,e, -
14 2.4- 253-/00010- 077 RES \.'3K"t5% 1/4-W CMPSN R49-72. 

., 

S.E.l. Form 365-2.A. t 

... 

.,,. 
LIST of MATERIAL Systems Engineering Laboratories 20886 j LM l<o0- I 0O06~ A 

PREP ERWOLFE DATE 
1-23-'=8 Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 2. SHEETS REV 

CHK RKM \·'l.7-~ 
ITEM NOMENCLATURE: 

ENGR k;: f ,&,-~ ?._-5-fo5 CABLE TERMINATOR 
APPD 

.,,-::;,. j ¥A 
-,,1.,•, ,,_,. -h, .. "'v# ... v v.5' USED ON: 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 70-/0/2 RB 9-23-70 1<_1<.M ':)-24·70 II 

• 
-

+ ~ 

,-
~ 

RECORD OF REVISION STATUS OF EACH SHEET 
1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

~ 
- -
A A 

I -
0 
0 
0 
(5) 
c.O 

S.E. L. Form 365-1 ~~ 
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► 2. I 7 43S lo S 11 6 7 13 10 9 1!5 12 I I 21 14 I:, 23 IB 17 29 2019 35 Z.22137 30294'5 

'v 2. q,3 Q4. qs QG ~7 G,8 Q9 QIO <llll Ci>l2 Cl)\,!, Gl14 Ci>I'=> 

R -z_ R3 R4 R5 R<o R7 RE, R9 RIO Rll RIZ. Rl3 R\4 Rl5 
R-z.c;, RZ.7 R28 R2.9 R30 R31 R3c.. R33 R34 R"35 R3<o R37 R38 R39 

RSO RSI R5Z. R53 R54 R':>:C, 'R'5<o R'57 RSS RS':! R<..0 R<ol R<o2. RG3 

6RD R4'?1 
\,SK 

+5V 

/ 

6 10 12. 14 I G, 22. Z.4 2<o 30 3<o 38 40 42. 44, 4-<o 

7 6 

3 

3231 47 343~51 

q1<o Ci)l7 Qle!> 

RIG R\7 R\8 
R40 R4I R42. 
R<o4 R,(;,'5 R<o<o 

48 SG se. 

GRD le, lc~f"t ~9 

IOV IOV J,1,1/F 1.IJIF 

+SV --------H--.... z 
Y BO 

2 

NOTES. 
1.ALLl1tMSAS5PECIFIED IN LIS.T 

OF MATERIAL OR APPROVED 
ECi>UIVALENT 

2,UNLESS OTHERWISE SPEC\l="\ED 
RESISTORS ARE i5"7o,H4W 

.3, 

1 

4,PRINTED WIRING BOARD SH/ILL 
MEET THE REQUIREMENTS OF 
190-001050-00I. 

~TEST PER SEL 9509211-1. 
~ INDICATES TOP SOLDER 

I ► QTY 26) NOT REQUIRED 
WHEN PLATED THRU. Q> • INDICATES HOLE TO BE 
FREE OF SOLDER, 

383757 4039 59 4241 io3 

Ql9 q,20 ~'2.1 ~22 

R\9 p,.i..o R<..I R22. 
R4-3 R44 R45 R4G 
R«>7 R<o8 R<o9 R10 

<oO Gfo c;,e, 70 

SIZE 

D IGO-IOOO<o~ 
REV. 

A 

4B471I 

Q'Z,~ Q2.4 

R<..'3. R2.4 
R47 R48 
R1I RTZ. 

72. 14 

APPLICABLE DOCUMENTS; 
LIST OF MATERIAL LM IC..0-IOOOG,~ 

ITEM DWG. OR PART NO, DESCRIPTION 

THI.S DOCUM!HT AND TH! IN• 
Syatama Engineering Labar■tarla■ 
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C 
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~ 
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Uh OI rt4NSMIT THI$ DOC, 

UMENT IN WHOLE 01.IN PAIIT, 
FOi Mff PUIPOR, fXct:n 
WITH Al'PIOPltATI! APPIOVAl 
OP. SYSTEMS ENGIHl!HINO 
LAIOU.TOIIH, 

DR ERWOLR:: 

CHK RKM 
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CABLE TERM! NATO?. 
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160-100078 SECOND TTL QUAD TWO INPUT 
"NAND" 

DESCRIPTION 

Each gate functions as a NAND element in positive logic (as a NOR element in negative logic). 

SPECIFICATIONS 

Speed: Typical propagation delay: 

10 nsec ( 160-100078-005 - 160-100078-008) 
6 nsec (160-100078-001 - 160-100078-004) 

Logic swing: typically 0. 26 volts to 3. 5 volts 

Power: Average dissipation per gate; 

15 mw (160-100078-005 - 160-100078-008) 
(160-100078-001 - !60-100078-004) 

~ 

888600 pjr 

LIST of MATERIAL I By■t:am■ Engineering L■bar■t:arl■■ I 20886 ILM IG0-100O76 IA 
ITEM NOMENCLATURE: SECOND TTL QUAD TWO ! NPUT 1\/AND I COO£ IOENT I SHEET 2. OF SHEETS I lfV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 

NO. OO'S 004 003 ooz. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 
REMARKS 

I I I I I 1 l!o4--l 00078-00I PRINTED CIRCUIT \4-i~,~.~ 
2 REF REf REF REF REF 172.-01!o3'2.3- 001 DIME~SIONAL DWG 

:3 "'El=' REF REF REF REF 1c;,s-10007B-oo 1 DRILLIN<::, DWG 

4 Mi: AR A.R AR AR '2.S 8-40000\-004 WIRE 

5 AR A.R AR A.R AR 2.lo 5-400001:-004 $LEEVING 

<o 

7 

8 

➔ 9 2 2 2. 2 2. 2 54-100700-002. CAP. .14-f c1,2. 

10 X X X X <., 25'2-I 150'2.2.-001 lNTEC!,RATEO CIRCUIT 'IC.I-Co 

II X X X G, rx 2.52.-IISO 2.2.-\0 l ' 1:Cl-(Q 

12. IX IX G, rx x 2 6'2.- IISO'l. 'l: 20 I ICl-(Q 

I '3 rx <a rx IX X '2.'52.-\ISO 'Z.'2.-'301 IC.Ho 

14 G:, IX IX X IX 252-115014-00 I IC.1-<D 

15 IX X IX X rx 2.1:,2.-11s a \4-\0\ IC.1-(o .... 
IX IX X IX rx ~ Ila 2 '5 2:--11 ~o 14-'Z..Oi ' ICl-(o 

gi 17 lX IX X lX ~ '2.5'2.-usn 1.A.-"l.nl TNTEGRATt.O CIRCUIT lC. I -C"o 
0 

18 I I 25'3-\000\0-011 I I L L. RE':.. I.SK RI 
0 

19 2.S~-}000 \Q,-_u'.">-, 0 I I I I I ..... it;raon. · R'Z. 
0 
....J 
a> 

S.E.L. Por1t1 365-7A t I"-

~ 

ERN Oil 'l. .. -
DATE 11/14/G'?I ReV A 

LIST of MATERIAL Systems Engineering Labarat:aries 20886 I LM IGO-\0O0""76 A. 
PREP t:.RWOLFE 

DATE Fort Lauderdale, Florida 33310 CODE !DENT I SHEET I OF 3 SHEETS 
1-10-0':l 

REV 

CHK RK"" 1-1~-1o, 
ITEM NOMENCLATURE: . 

ENGR ~J..~L 1-1f,1,'3 SECOND TTL QUA.O 
APPD ~ ~w /.Pt< USED ON: SYS-B!o TWO INPUT"NAND" 

/ ~i·J//., •(,, 

LTR REVISIOr<i DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 
l,,9-815; UPDATED TO Lts.TEST 101, 

f ~UMBE~\\sl.~ £.YSTEM. ,;,, 
MS \Cl-o- t.,q RKM 

.. ~ 

,· 

.... 
~ 

RECORD OF REVISION STATUS OF EACH SHEET 
lj~ 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

6) A A. A. 
0 
I 

0 
0 
0 

O> 

S.E.L. Form 365-1 ,t. 

• LIST of MATERIAL I lly■t:- .,,..._ring Lallar_....._. I 20886 ILM \(o0-100078 t "' 
ITEMMOMEHCLAna: SECOND TTLQUADTWC 11'-l?UT NA.ND I CODE IDENT 1 SHEET 3 Of SHEETS] REV 

ITEM QTY IIEQ'D PBl Dit.SH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS 
NO. !008 007 boG IDENTIFYING NO. DESCRIPTION DESIGNATION 

I 1 I 1 l!o4--t 00078-001 PRINTED CIRCUIT 1r~~,~1~ 

' 2 ~F !R£f' REF 172.-0l<o323- 001 DIME~SIONAL DWG 

3 ~EF IREF REF J<,,S-10007B-OO I DRILLIN<::, DWG 

4 A.R l>.R AR '2SS-4000Ql-004 WIRE· 

5 AR A.R AR '2.!.,5-400001-004 SLEEVING 

<o 

1 

e 
~ 9 2. 2 2. '2.54--100100-00'l. CAP. • I ,,(,l,:f c1, 2. i... 

10 X IX X '25'2..-1150 '2 2.-00 \ INTEC,RATEO CIRCUIT 'IC.I-Co 

II X IX X '2.s:z:=ns o 2 2 ...,.--rn , . I 'ICl-(Q 

12. IX IX [X 2 5 '2..-lTS O 'l.1=2-0 \ ICI-G 

1~ IX IX rx 252:-HSO'l'l-. 3IH lC.1-<o 

14 IX rx [X 2. S 2.-U5-QL4dl(l .. l.._ . IC.1-<D 

1.5 IX X (o 25 '2-\1501 ~;:;:rm . IC.I-lo 

i lw X <o rx :-Z.S'E-TIS'O I A- 'lo I .. ' ICl-(o 

~ 1, (o IX D( 'l15.'2:=TT5014-::'iill. .LNTEGRATt.O CIRCUIT lCI-C"o 

0 l'Z.5~~1000 Hl.. -0:11 1\ii:E':,. I.SK RI I 18 I I I 
0 153-IOQOIQ:.,~s. ~le 4!i. 160-'l. R'Z. 
0 19 I I I 
0 
....J 
()) 

t '-
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I 7 6, 

NOTE. 
THE LOGIC ELEMENTS ON THIS CARO CAN BE 
USED TO IMPLEMENT EITHER.AND#oR·oRµ 
FUNCTIONS.THE"AND.IMPLEMENTATION 15 
SHOWN FOR ALL CIRCUITS WITH AN EXAMPLE 
OF THE.OR"IMPLEMENTATION SHOWN DIJ:lECTLY 
BELOW. 0 

IC. PIN 1-\0. 

TYPICAL. 

10 

14- I Z. 8 Co 3 5 ~ II 

10 4 7 L3 

Sc. 50 40 44- 41 43 47 49 

I I 
I I 
I I 
--------

0 

4B 4 '5 51 

7 

~ 
~ 

I 
IC1 

A 

□--

·s I 

2«> 1'..4- 20 IB 15 17 21 2.3 

I I 
I I 
I I 
L_ -- -- -- _J 

B 
'2."2. 19 25 

<o<o <o4- <aO SB 55 57 <c, I «>3 

G:,z_ 59 

5 

---[!fr- --cEJ-

IC2 ·s1 IC3 ·s I IC+ ·s1 IC5 
B C D E 

40 3e, '34- 32. -Z.9 31 '3'3 37 

3Co ':IC) :13 39 

7e 7G. ,z. ,o <c.7 <o9 ,:. ,'5 

74 G>S 71 7,7 

.. 

0 

·s1 IC(, ·s F 

0 
79 

TO PIN+ OF 1C1 THRU IC'-

3 

28 
~---------454 

RI 
I.SK 

R2 
180.n. 

2 
-4f-<---+----+--~.,_ _ _._➔80 

C2 I 
.1-'if" 2-7 
sc-2oi s3 --41...,._..,_ __ ... __ -.,_ _________ ~79 

2 

H0115, 
1. ALL ITEMS AS SPECIFIED IN 

LIST OF MATERIAL OR 
APPROVED EQUIVALENT. 

2. UNLESS OTHERWISE 
SPEC! Fl ED RE.SISTORS 
ARE ±5 o/'., 

3.FOR COMPLETE DOCUMEN­
TATION USE PC ASSY MFG 
PROCESS CONTROL SPEC 
1+9-100006-000 FOR 
CERTAIN CHANGES IN 
PROCESSES 1$ COMPONENTS 
THAT MAY HAVE BEEN 
REFLECTED TO THE. PART 
DESCRIBED. 

4.THE LOGIC SYMBOLS ON 
THIS SHEET CONFORM TO 
MIL STD 80G,, 

5.DASH NUMBERS 001-004 ARE 
SUHL II OR EQUIV. 

(50 ME.GAHERT2,lo NANO­
SECOND GATE PROPAGATION 
DE.LAY) 

DASH NUMBERS 005-00BARE 
SUHL I 01'. EQUIV_ 

(35 MEGAHEl'.Ti!.,12 NANO­
SECOND GATE PROPAGATIOI-I 
DELAY) 

DASH NUMBERS 009-012 ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WITH DIFFERENT 
FREQUENCY, TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN-OUT IN THE FOLLOWING 
TABLE 15 DEFINED IN TERMS 
OF SUHLll(APPROX 2YY1a.StNK 
CURRENT FROM +V) LOADS. 

FAN- MILITARY INDUSTRIAL 
OUT -55°CTO+l'25"C o·c To +75"c 

II 001 
<a 002. ooe, 
9 003 
!!:, 004-

1'5 005 
7 OO<i> 
12. 007 

JE.~N Ull-L 1 
DATE ll/14/lo9 REV A 

SIZE 

D 1~0-100016 
REV. 

A 

DESCRIPTION 

(o"l-'o\5 ;UPDf>.TE.D TO 
NEW NUMBE.Rl~(a 
cs "I'S, E 1'-1-
M<:, 10-:,-1.", P.KM 

APPLICABLE DOCUMENTS: 
LIST OFMA.TERIAL-LM 1r-o-10001e 

ITEM DWG. OIi PART NO. DESCRIPTION 

, 

LOGIC~ ASSEMBLY 
SECOND TTL QUAD 
TWO INPUT'NA.ND11 

1 5111T t 

C 

C 

B 

0 

~ 
_!_ 
0 
0 
9 co 
y 

A 

_,i 
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160-100079 SCHEMATIC AND ASSEMBLY 
HIGH-SPEED ONE SHOT 

DESCRIPTION 

,, 

This circuit card contains four high-speed one-shot circuits. The circuits are triggered by a positive to negativ.!, 
(+ voltage to ground) signal, producing a negative (+ voltage to ground) output pulse of adjustable duration. With 
C in microfarads and T (time) in microseconds (C=+ /2, 500), the value of Cl, CZ, C3, or C4 is changed to select the 
pulse duration of the circuit. Potentiometers R4, R7, Rl0, and Rl3 provide adjustment of the pulse duration for the 

range selected by the capacitor. ' 

... 
LIST of MATERIAL I Systems Engineering Labaratarles I 20886 ILM \(o0-100079 I ·D 

ITEM NOMENCLATURE: H.S. 01\JE SHOT I CODE IDENT I SHEET 2 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 005 004 003 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I I I I G.4-100079-00 I PRINTED CIRCUIT F'OR REV SEE 
14"::>-100001-000 

2. REF REF RH REF REF I7'2.-01/o 322.-00 I DIMENSIONAL DWG 

3 12EF REF REF' REF REF l<oS-100079·001 DRILLING DWG 

4 4 4 4 2 4 110-0103(;9-00I UN I PAD 

5 

Ip 

7 

8 IX X X X 4- SA.,: CAP ·- -·-·-· - - ~-··· Cl·C4 
.. 

NOTE4 •· -
9, 4- 4 + 4 4 2.54-100700-00'2. CAP, ·,'#:/+ iiR~J'ic. cs-ca 
10 8 8 8 rx 8 251- //4 00":1-00 I DIODE. 1 IJ "1009 CRI-C.Ra 

11 z 2 2 X 2 25'2.·ll6412-.3b I INTEGRATED CIRCUIT 1~1, I.C4 

12 '2 2 2 rx 2 "252.-1150 '22·.2.0 I INTE.GRATcD CIRCUIT IC'2,IC5 

13 2 2 2 rx 2 2.52.-11 SOO'e>-:2.0 I INTEGRATED Cl~CUIT IC.?>, IC'-

14 4 + 4 rx 4 '2.50-12~'2.Sl·<:;lO I TRANSISTOR '2JJ?t251 QI-Q4 

15 I I I I I 2.63-100010-o'SS P..E':i,,IS<;>.n.±s¾ 1/4vo COMP RI 

I~ I f I I I 25.S·IOOO 10-077 RES. \.'5K t 51/- 1/4w COMP R'2. 

17 4 4 4 4 253-JOOOI0-0'=-3 

◄ 

~ 

lX P.ES. 3~0.n.tsr. 1/4w C.OMP P..3,G.,9,1'2 

? IB 4 4 + [X 4 ·253-1oos10-00B POT. 2K ± 10 °/o Vz W WW R4, 7, 10, I:, 
,. 
,, 

0 I~ 4 4 4 rx 4- 2.sa-100010-0-97 RES, 101<.±'5' 0/. 1/4W COMP RS,8,11,14-,0 
0 20 rx IX IX '2. IX 5.AJ. CAP, Cl,"2. ROT'E~4---
.-J 21 rx IX X 4- IX 2.Sl-114009·001 DIODE: I\J40 OC3 CP,, f - CR4-'° --

S.E.L. form 365-2A + I ~ 

.. El<N. 075-, 
T-; RFV. B r'>L>TE s-zo-?O 

LIST 9'f ~ATERIAL Systems Engineering Labaratarles 20886 LM lfo0-100079 f·o' 
PREP ilt(ti(M -~~TE '2· .,, Fol"t Laudal"dala, Flol"ida 33310 CODE IDENT SHEET I OF ; SHEETS REV 
CHK -?".~-/.""JA ·- 1.-/7-,, ITEM NOMENCLATURE: 

ENGR ~~ 2-11-#1 H.S. ONE SH<;:>T 
APPD USED ON: 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 
~DD~D CT.EM Z~i ITENns 

~ 
C 

A. VA.LUE. ··w,.._<&-T~'S K.;· fT ENI T~ - ,--i.-~~ 
VA.LU€ WAS -!'ao..n.. 
: .... u:u:rs--"'2l!i-4'7 Rfo(.M --

6= '.~~?2~'i~H~O~WJ~ - ~- _'~;~,. r,f 
.-- - -

C nt - 1'2'2. j .JWG- S•'Z'l-if ---·-------- -y:..-2-,~,r ~-
_ _Q_ ~Jr.5.0.4.~\.\_:_8-1 L""..°11 

- . 
[8..,1~-11 o/£'" ;:.- -~- -~ 

'Po I ~ 
; 

!::' RECORD OF REVISION STATUS OF EACH SHEET s. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 ·15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
6' 

1112, e,Iµ, 

0 C C. C cc 
' DD C D c. 

' 0 . 
0 
0 / 

...... / 

l!> . 

S.E. L. Form 365-1 
,, ... ~ 

• LIST of MATERIAL I Syatema Engineering Labaratariea I 20886 LM l<o0-100079 \c. 
ITEM NOMENCLATURE: . H . S • ONE SHOT I CODE IDENT SHEET 3 OF SHEETS REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR . REFERENCE 
NO. 005 004 00~ 002. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

Z-2 IX IX [X I IX 2S'2.- I IS4 \2.-30 I INTEGP..ATED CIRCUli rc1 
2'3 rx IX X ' [X '2.52-11 so 2.'2.- 2.0 I INTE.GRATE.D CIRCUIT rcz. 
124 >< X X I [X 2.52.-I15008-~•0\ TNTE.GRATE.D C.I RCU IT IC~ 
2.S IX X [X 2. ><: 2 S0 ·12.=i'2.S l·Oo I TRo!"-NSISTO~ ?..tJ=i251 Q1,'2. 
2.(o IX X X 2. IX 2.5?1-100010-oe.3 RES, ~90..n.±st, 1/4w COMP R~,~ 

'Z.T rX X X '2. IX 253-/005/0·008 POT. 'Z;KilO"/o 1h.w WW R4,7 
2.8 X X X 2 [X 2.53-100010·0'=1' R.E ,IOK±So/'o 1/4w COMP RS,B 

/ 

2"1 4 -1- 4 4- 4 2.5"3-100010-04'2. RE.'$. 51.n.. tso/., 1/4W COMP R.15-IB 

J:3O x X J - X X 2.54-100300-04( CAP 10...Uf ± I0'f., 2.0V --CER C.i ◄ -- .'31 X X I. D< X 2.54-100900-00I CAP- .01..UH10% 50V CER C'2. 
--~-X rx I -rx X '2.54-100'300-02.9 CAP 1..0...U.F± 10To'20V C.ER C3' 

'.'.33 rx D< I IX X '2..54-100900-00'3 CA?":'03?illf'± 11)"/o 50\J C. ER C4 
~ I '·1 IX l'X X '2.5 4-100 650-003 CAP:-,0033J.).f1'5o/,. 50V CE R. Cl 

- l'.!>5 rx , r .rx X rx '2.54-100'300-0'2.g CA.P-Ull..lf_f l0%'20V CER .C'2 
!5'=> I I tx X X '2.!5'4-100'300-0'2.5 CAP ,TI.llFfT0°/o20V-C:Bi' c3· .. -

,r-
~7 [X X X ·~ I ·1 '2.54 ;..1006'2.0-oor ~Ag=oowJ± S°/o \OOV-C ER C4-

~ 173ei \ rx X IX rx '2':14- 100410-0'21:> CAP .47UF ±'2O°/o IOV PL"ZD C,'2 ... 

0 39_ rx ix X rx X 2154 ·)00440·0L7 CAP -ll>F ::!:'20o/o 35V PL'Z.D '- C3 -
0 
0 
0 
-,J 
~ 

&.E.L. form 365-2A f 1!. 



,-

RI 
18011.. 

+sv 

+ 

0 
0 

R'2. 
I.SK 

+ 

+sv 

7 

CRI 
IN4009 

CP-'2. 
IN4009 

1 

R5 
IOK 

GP,D 

5/o 58 

+ CZ T NOTE+ 

GRD 

6 

+ 

8 
+ 

0 

+5V 

CR3 
IN400el 

CR4 
I N4009 

R8 
IOK 

5 

\S 

51 55 

T0PIN40F!:J 
IC1 THFI.U ICto 

+5V 

t 

+ C3 T NOTE+ 

GRD 

+sv 

CR5 
IN4-0D~ 

CR6 

RII 
IOK 

GRD 

\ N4-009 

21 2o 

3 

3 

2 

NOru. 

t:-f\N u /!;-I 

REV, B DAT£5-Zt;70 l 
REV. 
D I, ALL ITEMS AS SPECIFIED IN 

L\ST OF MATERIAL OR 
APPROVED EQUIVALENT 

REV. DESCRIPTION DATE APPD 

2, UNLESS OTHERWISE. SPECIFIED 
RE.SI STORS ARE ±.5'/,, 1/4 W 

:l, FOR COMPLETE DOCUMENTATION 
USE PC ASS'l' MFG PROCESS 
CONTROL SPEC \49·100008·000 
FOR CERTAIN CHANGl:S IN 
PROCl:SSE.5 $ COMPONENTS 
THAT MAY HAVE:- BEl:N 
Rl:FLECTE.D TO Tl-IE PART 
DESCF'-1 BEcD. 

+. Cl THRU C4, SELECT VALUE 
SUCH THAT C• T/z,sc.o 
C=CAPAC\TOR IN M.+J, 
T, NOMI NA.L DELAY ("'"- SEC), 

+ C4 T NOTE4 

GRD 

+sv 

CR7 Rl4-
I N'\-009 IO K 

GRD 
CR8 
IN4D09 

"'-DDED RIS-18; R.I 

A. ~:O~:SK; RZ WAS 

UUJ.J S-26-.,9 RkM 

UPDATED TO LA TEST 
B REV,OFLM 

C 

Ni:, l\·Z5-G9 .en-/ 

11-1'2.'Z ·, ,JWG o, l'l., 11 
ex.>--\ 

0 71-504---'s\-\ 8-1\-71 R,M B-I9-1I 

1 
22 24 

APPLICABLE DOCUMENTS: 
LIST OF MATERIAL- LMIG>0-100079 

ITEM DWG, OR PART NO. DESCRIPTION 

TKIS DOCUMENT AND THE IN-
Syat;eme Engineering Lebarat:arlea 

fOIMATI0N CONTAINED HERE· 6901 West Sunrise Blvd., Fort Lauderdale, Florida 3S31O 
INAllflHf ~IOPEIITT'OfSYS. 1---==...;.;_;::,;;..:...:;;.=_c;;;;;_;;;;c.c..::;:_:_,:;;_;;_;;;;==-==-===-===----1 
'ruAI l!HOIMEEIIIHG LA.IOU- DR. RKM 
TOI.IE!. iH COMSIDfRATION 1----~-+----f 
OP THI! EC!ll'i 01' Tifl5 DOC, CHK ?"'/ ;_,.,"f¼ '7-Z:, ~;II! .::::~ A~~~ I-E_N_G_=,,,,,,e:----1r2-·1_7-_G_9; 

:;::,:10:~11~ ~: 1--.e::...;.>,,,;1'=-+..::.:...:..::i 

SCHEMATIC~ ASSEMBLY 
H.S. ONE SHOT 

PCM ANT PUUO$E, f1(C!PJ ~~:s':!:m::0tM:~ 1--''-=~-'-"'+;~:£..:.g_,c"'o"'o""e -::1D"'E"'"N""T"N"'o=s"'1z"'ecr--------T';;R""Ev."1, 

....... ,.""· 1---"--....::....,,,,;,,;_,:;;µ;,."-,f 20886 D I G,0- l 000 79 o 

2 SHm 1 

D 

C 

8 

0 

A 



+ • 
LIST of MATERIAL I ' 20886 I LM \lo0- 100019 10 Systems Engineering Laboratories LIST of MATERIAL I Systems Engineering Laboratories I 20886 ILM \{oO-\OOOlC? I c 

ITEM NOMENCLATURE: \-1.S. Ot-.\E ~\.-\OT 1 CODE IDENT I SHEET 4- OF SHEE.JS I REV ITEM NOMENCLATURE: H.CS, ONE 'S\40T I CODE IDENT l SHEET s OF 5 SHEETS I REV 

QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR " REFERENCE ITEM REMARKS 
NO. 00/i IDENTIFYING NO. DESCRIPTION DESIGNATION 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I I ll.o4- 10001'1 • 001 PlilNTED CIRCUIT f.OR RW5EE 
4"1- lOOOOJ ·OOQ '2'2 rx 'l':l'Z.-1 \':>41'2.- 301 U.!TEGIZ,t:,,TE.D C\t:<CUIT !Cl 

'2 REF ll'2-0llo3'2'2-00 I DIME"-!SIO"-JAL DWG '2.:3 rx '2':>'2-1 \':,Otz.'2-'LOI D-.lTEGIZA.iED Cll2CU\T 1C'2 

3 REF lloB-IOOOlC,-00I D\;<I.LLl(\.{G DWG '24 IX '2".,'2 ·I\ >;>DOB- ?01 HJTEGRATE:-D C.\IZCUIT JC':> 

4 4 I I0-0I03lo9-00I U"-l\PAD 25 rx '2':>0-1'2'3'2'::il-001 T~A.t--lSISTOI::: '2"-l3'2.~I QI l '2 

s ... '2'1, IX 7.':i:3-IOOOIO-Oc'o:3 ~ES ?9011 ±"'=>°lo 1/4W COMP !23) {g 

t.o 27 IX '2.':i:i· \00510-008 POT ZK t 10% I/'2.W WW K'4 l 7 

r/ 'IB ~x '2??· \00010-09'7 IZE"S \OK :ts% l/4W COMP IZS,8 

8 rx 5./1..,T, CAP C.I-C4 t,,.JOTI= 4 '2°1 £1 '21::>'3-100010-04'2 l<E:5 SI n-± 5% 1(4W COMP t:<\J:,-I6 _. 9 4 '2.i:J4 · 100100 • 00'2 CA,P .\UF +BD-'20°/. IOV CEI< C..'=i-CB 1-4 .. .?() I '21::i4 -\00300-041 CA.P \OL)F ± 10"/o ?.OV CE-R Cl ~ 
10 8 '21:>I · I \4009-001 DIODE 1\-..14009 C.lZ\ - C126 31 I "2S4- IOO"IOO-OOI CA.P .01 llF ± I0°/o r::,ov CER C.'2. 

I I '2. '2'::>'2. · I 11=>4 I '2. - 30 I INTE-GIZA.TED Cl'eCUIT ICl,ICA '3'2 [X '2.':>4- I00300·0'2C/ CAP \.OUF ± 10% '2.0V CE::IZ C3 

1'2. '2. '2.S'Z-I11:>0'2.'2-'20I H.JTEGR'ATED CIRCUIT IC.'2, "IC':, 33 I '2".,4-100900-CX)B CAP .033UF t 10¼ 50V CE!.? C4 
13 '2 '2h'2- 11 '::>008.-2.0 I H-..ITEG\ZATEO C\1<'.CUIT IC.3, IC.lo 34 IX '2':>4 · \OO(i,S0-00~ CAP.0033UF ±:i'1/. SOY CER Cl 

14 4- '2.l:>0-I'23'2':> 1-001 TlZC>sNSiSTOl2 '21\13'2.':I I QI -0.4 
, 3':> IX '21::i4 - \00300-0'2q CAP \.OU!=-± 10°/o ?.OV CER C'2. 

11:i I rz,:::,3. I000I0-oss IZES \BO.Q ±is% 1/4W COMP I? I 3~ IX '2'::i4- IOO'300·0'23 CAP .s:;uF ±10¾ '20V CE:IZ C3 
r-
~ I~ I '2.S3-IOOOIO-Oll !:<ES I.SK "!'::J°lo l/4W COMP tz'2. 

r- rx ~ 37 '2'=>4- \COID'2.0 • 001 CA.P ,001 UF ! S"/o \CDV C.E.R C.4 

- 11 4 '2':l3- 100010- Oio2:> RES 3'10.Q ±':lo/'o l/4W COMP R-3, l.o,"!, l'2 6' 
0 If\ 4 '2.53· 100':> 10-008 POT '2.K i 10°/o I ('2.W WW 124, 7, 10 J l'o ' 

- 38 X '2S4 - I004-\0-0'2.i'::> CA-P ,4-7Ul= t7.0°/a I0V PL1.D C'2.. 6' 
0 3'1 I 'lt::i4- \00440-017 CA.P .IUF t7.0°/o 3'::JV PL"1.P C3 I - -

0 n 4 '2.1:,3-100010-09'7 IZE5 \OK ±IS¾ l/4W COMP !ZS, 8, r I, 14 
0 
0 '20 IX S.A.T CA.P Cl I C'2 t\JOfE 4 
-'1 
I.SI '2.1 IX 'Z.'SI - I 14009-001 DIODE I ['.1400'1 ceI -ce4 

0 
. 

'.) -
) 
-I 
I) 

S.f,l, form 365-2A t S.E.L Form 365-2A t 
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160-100222 BIPOLAR RECEIVER 

DESCRIPTION 

This circuit card consists of nine identical receiving circuits. Each circuit is capable of accepting a 
plus or minus (±) input voltage. Application of a positive input voltage turns transistor lQl on and 
provides a zero (0) volt output. Application of a negative input voltage turns transistor lQl off and 
provides a plus (-Iv) output. 

SPECIFICATION 

LOGIC LEVELS 

POWER REQUIREMENTS 

.... 

0 volts = Logic ZERO 
+5 volts = Logic ONE 

+5 volts 
Ground 

Pins 2 and 80 
Pins 1 and 70 

LIST of MATERIAL I Systems Engineering Laboratories I 20886 ILM 160- 1002.2.2 l -
ITEM NOMENCLATURE: Bl- POLAR RECEIVER I CODE IDENT I SHEET 'l OF SHEETS l REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I l68-100'2.'2.'2.-00\ DRILLING DWG FOR RE.V SEE 
14-'?J-JOOOOI-0O( 

'i.. REF 164-1OO'2.'2'2-OO0 ART WORK 

3 REF \1'2-0ICo~'l '2-OO I DI MEN 5lONAL DWG 

4 I 1 IO-O1O3G'3-00I UNfPAO 

5 

G 

1 

8 
9· 

10 

II 

1'2. 

1'3 

14 

15 '2. '2.54-100870-013 CAP lil..f'±'lOo/o,'l.SV, CE.I< Cl, 'l. 

IG ':) 5.A,T, CAP IC3-':3C3 

11 ~ '2.5 I -I 14009- 001 DIODE. \Cl<.1-':lCR.I 

18 9 '2.50-1<2. '2 ':,69-00'2 TRANSISTOR 2.N 2.3'=i'9 IQl-9G.l 

19 ~ '253-100010-0B9 RE.'5 4.iK±s¾, l/4W IRl-9R.l 

20 ~ 25~·100010-069 RE. S 6B0.'2.:!: So/o 1/4 W I R'l.-'=>R.'2.. 

S.E.L. Form 365-lA t 

---·- - - ~ + ERN /23-2 DATE/0-7·70 REV -

LIST of MATERIAL 
By■tem■ Engineering Leboretorle■ 20886 I LM IG0-1002.'22 -

PREP IP...J CAMPBELL s-,t~10 Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF '2. SHEETS REV 
CHK ?f..1_ ~~ 5·/'3-70 ITEM NOMENCLATURE: 

ENGR 1-4 .. c...-' 111/tho Bl-POLAR RECEIVER 

APPD ~,~.-~' .,. __ 1okho USED ON: 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

~ 

◄ 

r RECORD OF REVISION STATUS OF EACH SHEET ~· 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

0\ 
0 

I -
0 
0 
r::> 
>.J 
r-.J 

S.E. L. Fo,m 365-lA 

'"' (L 

~ 

~ 



0 
ll'.IJI.~ ■ IIIICI.ISllt., 

~~.:m \11111111 , lfS'ISllllS 
, io,AIOIIIS IS P1a1111. 

7 

1- ---- J------7 
I .> JR\ I 

4,71( 

I I 
I I 
I I 
I I 
I I 
I ---NY'- +v I 
1 GI.JD IQ\ ~~1.n. 1 

l ___________ _J 

0 

0 

14 

'l.C3 
°t.CRI 
'lQI 
?.RI 
'l.R'2. 

'l.'2. 

'2.0 

NOTE.S;I. ALL \TE.MS AS SPECIFIED IN LIST OF MATERlt>-L OR APPROVED EQUIVALENT. 
'l,FOR COMPLETE DOCUMENTATION USE PC ASSY MFG PROCESS CONTROL 

SPEC l4':3-\00008-000 FOR CERTAIN CH/>-NGES 11-J PROCESSES ~ COMPONENTS 
THAT MAY HAVE. e:>E.E.N REFLE.CTE.D TO THE PART DESCR[e,E.D. 

3'1 

so 

+v 

GND 

40 

5C3 
5CRI 
SQ\ 
SRI 
51<'2. 

le, 
I'U.f' 

0 

0 

48 

6C3 
6CRI 
6Q.\ 
6RI 
Gl<2. 

. 46 

! 
l-c'l. IIUP 

T 

~~o 

:~9 

58 

1C3 
1c12.1 
1QI 
7RI 
7R.'2. 

56 

3 

6'2. 70 

8C3 
8CR\ 
8Q\ 
8RI 
BR'2. 

GO 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 

68 

TOLERANCES ON DRAWN 
1--,-A-SIC-==o""",c"'",M"-A-L-PLA_C_ES_-I e,J CAMPe:iE.LL 

DIMENSION .XX .XXX 

UNDER 12 ± .02 '± .005 
12T02-'I ±.03 ±.010 
OVER 2◄ ± .06 ± .015 

ANGLES ± o• 30' 

2 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

APPLICABLE. [JCJCUlv'.E>-1F,: 
LIST C.:JF MATERl."-L-Uvl \l>j-\ ,rfL1·,. 

DATE 
5-6-70 

Byeteme Engineering Labarat::arle• 

Fort Lauderdale, Florida 

Bl~POLAR REC.El v'Ef,; 
A.SSEMBL'/ 

SIZE CODE IDENT NO. DWG NO. 

D 

C 

B 
r7 
IC I 
I-' I 
I, I 
I, I 
I I 
1: I 
11 I 
I I 
L_j 

A 



160-100223 BIPOLARDRIVER 

r, 

... 

,-
~ 
-
0 
C) 

' -
0 
0 
N 
N 
UJ 

DESCRIPTION 

This circuit card contains seven Bi-Polar Driver assemblies. Whe:h a positive potential is applied to pin 3_, transistor 
lQl is turned on. This causes the potential at the base· of lQZ to become more negative and turn the PNP clevice! on. 
Pin 6 now reflects a positive 6. 3 volt potential. When a negative potential is applied to pin 3 1 transistor lQl is turned 
of£. This turns transistor 1Q2 0££ arid also causes the potential at the base of 1Q3 to become more positive and turn 
the NPN device on. Pin 6 now reflects a negative 6. 3 volt ·potential. 

• UST of MATERIAL I Systems Engineering Laboratories I 20886 ILMl60-100223 l A 
ITEM NOMENCLATURE: Bl-POLAR DRIVER I CODE IDENT I SHEET 2 OF SHEETS l REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

FOi<. REV SEE 

~ 

I I 168-100223-00I DRILLING DRAWING 149-1 00001-000 

2 REF I04-100223-000 ART WORK 

3 REF l72-D/6322-000 DIMENSIONAL DRAWING 

4 21 I/0-0I0369-00I UN/PAD 

5 
Co 

7 

8 

9 ~ 
10 

11 

12 

13 

14 4 '2.54 \0OolO-0\3 Ct,._P \ L.lF±.20% 25V Cl::R CI-C4 

15 7 25~-I000\0-0B':l RES 4.7 k± 5°/o l/4W,CMP5N \R5-7RG 
.. -

-

16 14 253-100010-065 RES 470.n.;t.5%, l/4W,CMPSN I Rl-7RI, I R7-7R7 
17 7 253-1000I0-047 RES 82Sl,:!:5%,l/4W,CMPSN IR'2.-7R2-

18 7 253-100010-063 RES 390.0.,!5%,l/4W,CMPSN IR3-7R3 
19 \4 253-/00010-037 RES 33SL;:!:5%,l/4W,CMPSN I R4-7R4, I R5·7R5 
20 14 250·12 394 7-00 I TRANSISTORS 2N5947 IQl-7Ql,/Q3-7Q3 

21 7 250-12325/ -001 TRANSISTORS 2N325I IQZ-7Q2 
S,E.l. form 365-2A t ((_ 

♦ ERN 123-Z DATE I0-7-70 REV -

UST of MAT~IAl ffiy1Bt'2lMl!I !i!!ngln.,;erlng Lllli>cr .. t:DFl~!ll! 20886 I LM 160-100223 A 
PREP ARI! s-~~-~ Fort Lauderdale, Florida 33310 CODE !DENT I SHEET I Of 2 SHEETS REV 

CHK ?d%r,,_,,_,,,, 5-22·10 ITEM NOMENCLATURE: 

ENGR ~/ ,~/,.,;L~ Bl-POLAR DRIVER 
Al'PD( ~.:.. - .. 1?.'hf) USED ON: 

LTR REVISION DESCRIPTION DATE APPD LTll REVISION DESCRIPTION DATE APl'D 

A 71-097 $.~ Z-ll -7 iJi'C_ 2..-2:J-71 C?6 

♦ I+ 

!:" RECORD OF REVISION STATUS Of EACH SHEET :s. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
(J\ - -
0 A A. 
~ 

0 
0 
N 
N 
(JJ 

S.E. L. form 365-lA .~ (. 



f;j 

m US!, DUl'lltl!Kllt OR rnsi:tOSllll! or 
THIS DATA (IN WHlll! llll I! PH11 fDR 
MAHUfilCTIJ!l! 01 Fi!OCL-i!I WITHOUT 
rnr WRlim PERMISSION Of SYSTEMS 
EHGIHHRIMG LADDRAJORIES IS PllOH\lll!D. 

I 

I 

I 
I 
[ __ 

7 

I IP.'c 
IQ'l. 

I 

',SQJl 2r:22s1 

I 
I 

L-vvV'-Eb) 
II- I , \(jll "'°" r,,,, 

-C:.!'>JC 

-Gs."'IV 

--- -- -

7 
4 Ei 

00 

0 

0 

----, 

I RGa 
4-,lr~ 

IR7 
470Sl. 

-- -

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 
J 

7 
G E.2 

21 

'2.QI 
2Q'/. 
?.Q3 
?.RI 
'2.R'/. 
'2.R3 
cR4 
',',RS 
'/.RG. 
'2R7 

l 
20 E.3 22 E4 

NOTf<;;; I. /\LL ITEMS A.S SPECIFIED IN LIST OF Mi'.1ER\AL OR l>-PPROVED EQUIV/>-LENT. 
i l'OR COl·APLDE DOCUMENTA.TION USE PC />-SSY MFG PROCESS CONTROL 

SPEC 14-9 - IOOOOB-000 FOR CERTl>.IN CI-\A.NGE'3 IN PROCES'::>ES I CONTROL 
T\4/>.T MAY 1-\/\VE BEEN REFLECTED TO TI-\E. PART DESCRIBED 

3. 50\_DlF:INS ~,10 i\.S5Etv16L'r PR/lsCTICES IN />-CCORDANCE W\11-\ \.Al=G '':,TD 
313-00 0002-000. 

3/ 39 49 

oQ I 4-QI 
:,Q'/. 40'/. 
3Q3 403 
3RI 4RI 
:>R'I. 4R'2. 
3R3 4R3 
3R4 4R4 
oRS 4R5 
3RC. 4RG. 
3R7 4R7 

0 
30 ES 32 EG 35 E7 40 E8 50 

+c;.w: 
GND 

D 
79 

57 

r 
5QI C.QI 
SQ'/. <iQ'2 
SQ3 t;Q"; 
SRI C.R.\ 
SR'I. C.R'2 
SR"'I C.R3 
SR4 C.R4 
5R'5 G.R.'5 
SRG. GRG. 
'5R'7 G,R7 

E .9 52 EIO 5G El I 

4 

65 

7q1 
7Q'2. 
7Q3 
7RI 
,R.'2 

7R3 
7R.4 
7R"., 
7RG. 
7R7 

58 (12 70 E.13 68 

3 

E14 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

BASIC 
DIMENSION 

UNDER12 

12T02,4 

OVER2,4 

DECIMAL PLACES 
.xx .xxx 

.02 ±.005 
±.03 ±.010 

±.06 ±.015 
ANGLES ± o• JO' 

1-----1------iMA~ 

1--'Nf----'XTc.,A.:..;SS,;._Y -L...-'UC:.SE;cD_;O_N_~FINISH, ~ 

2 

ZONE 

ERN /23-2 1 DATE 10-7-70 REV -

REVISIONS 

LTR DESCRIPTION DATE APPROVED 

A 71 - D'37 ..J..,,\,_::,___ .. - 217 //, •o Z-li-71 ,(7,c_5 ,L 

IFPUC4E'L~ l-,~E:11:,: 
usr .::ii="") /.;..,"T~R,1-.L- L /1 \~ J- ':.) 1~::_'2_~ 

Systems Engineering Labaratarlea 

Fort Lauderdale, Florida 

E,i-PC;!_,L.R CC-::.1E:=:' 
AS SY 

SIZE CODE IDENT NO. DWG NO 

D 20886 I Co0-100'2.23 

D 

C 

B 
17 
I 
I 
I 
I 
I 
I 
I 
I I 
L _J 

A 

APPLICATION ~ 1 SCALE2/I ~ NONE SHEET I OF I L-------------------------------------------r--------...1--..,;.;;.;.;;;=.;.:.;.;_ _ _._=. _____ ...1..... ______ .i::.:::.::::.:;.;.;..;;;;.;:J..... ____ __.:;;;:,;,;_..,.;,...::c"-'-----lr.. 
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160-100306 J5RINTED WIRING BOARD 
Bi-POLAR RECEIVER ASSEMBLY 

DESCRIPTION 

,, 

The Bi..:Polar Receiver card contains nine identical circuits. The Bi-Polar circuit will accept both positive and 
negative going inputs and reflects a positive or ground potential at the output. A positive voltage applied to El 
turns transistor 1 Q 1 on and drives pin 8 to ground. A negative voltage applied to El turns 1 Q 1 off and places 
pin 8 to a positive potential._ ICRl and IC 5 form a noise discriminator circuit. With a negative input at El, ICRi 
clamps the base of IQl at ground potential, IC5 has two purposes, to react to positive noise spikes and as a time 
constant in turning 1 Q 1 on; 

Circuit Operating Specifications: 

INPUT 

+3v to 25v 

0v to -25v 

OUTPUT 

Ground 

+ Voltage 

• 
Systems Engineering Laboratories I 20886 ILM \<c:,0- IOO~OCo I-LIST of MATERIAL I 

ITEM NOMENCLATURE: PWB Bl-POLAR RECEIVER A~5Y. I CODE IDENT I SHEET. 2. OF '2 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS 

NO. =, IDENTIFYING NO. DESCRIPTION DESIGNATION 

PRINTED WIRING BOARD 
FOR REV SE.E 

I I \<c,B-100:!>0~ - 001 149-10000I -ooo 

2. REF lio4- \00301o - 000 PWB ARTWORK 

3 REF 112- 01 Co~22 - 00 I PWB DIMENSIONAL 

4 9 110- 0100~9 - 001 UNI PAD 

5 

lo 
~ 

' 
'8 

q 

\0 

II 

12 

13 

14 

15 '2. 254-100700- 002 CAP ,I UF+80-2oo/o1ov CER Cl,2 

lio 2 254-100410- 041 CAP 1ouF±2oi'o IOV PL~D C3,4 

I, 9 5.A.T. C~P IC5-9C6 

18 9 251-114009 - 001 DIODE: IN4-00':l ICRl-9CRI 

19 9 250-1 '2"2. 369- 00'2 TRANSISTOR 2.N'2~~<:,A IQ,1-9Q,I 

20 9 253-100010- 089 RE'b4-.,K±s:¾, l/4W CMPSN IR\-9R\ 

21 9 z.5g-100010- Oio9 R'ES 1oao.n.±s% l/4W CMPSN IR'2.-9R'2. 

S,E.L. Form 365-lA t 

◄ 

.. 

► 

6) 
0 
I 

0 
0 
Ul 
0 
6) 

+ ERN l74·2 DATE8-23-7/ REV-

LIST of MATERIAL By■tem■ Engineering Lebaretarle■ 20886 I LM l<o0-l0030<o -
PREP E.. LOIWII>""" 

DATE 
Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 2 SHEETS REV 3-10-?I 

CHK 7=1,.ff', "~ 'l,-\2-11 
ITEM NOMENCLATURE: 

PRINTED WlRING BOARD 
ENGR ~ ~~;.,, Bl-FOLAR RECEIVER 

APPD c-~~.J:-"':.,. ib'Jhl USED ON: 306-70/G:3O ASSEMBLY 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

ii 

RECORD OF REVISION STATUS OF EACH SHEET 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

S.E.l. Form 365-lA ~ ~ 



-· ,, ..• ■ftll),. --. - . . lflfflmS ' 
•· Sil-

7 

00 

0 

0 

0 

0 

E2 El 7 E4 E:19 

r- --- ------7 
I I 
I IRI 

I 4,7K 
I I 
I 
I ICRI 

I 2C5 
I 2CRI 

I I 2QI 
I 2RI 

I I 2R2 

I IC5 I 
I S.A:r. I 
I I 

,I +v I 
I IQI IR2 I 
I GND 680.Cl. 

I L ______ _____ _j 

8 10 

roHOLtS INDICATED El THRU E18 TO BE FRE":E OF SOLDER. 
·'-----(" SOLDERING AND ASSEMBL'f PRACTICES IN ACCORDANCE WITH MFG STD 

:11a-000002-ooo. 
Z. ''FOR COMPLETE DOCUMENTATION USE PW ASSY MFG PROCESS CONTROL 

SPEC 149-100008-000 FOR CERTAIN CHANGES IN PROCESSES AND COMPONEITTS 
_".l"YAT.MA'I' Hl>..'1/E BEEN REFLECTED 10 THE PAR'T DESCRl6Etl. 

I. ALL ITEMS AS SPECIFIED IN LIST OF MATERIAL OR APPROVED EQUIVALENT. 
)IOTES: 

!lei E5 II 

3C5 
3CRI 
:!QI 
3RI 
3 R? 

12. 

ES E713 

4C5 
4CRI 
4Q.I 
4RI 
4R2 

14 

+v 

GND 

J 2 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

0 0 0 
D 

0 

. "' N ~ E14 ~Ere;. 
El3 ~ EIS ~ 

· 7~ 8QI 

SCALE 2/1 
19 C 

EIO E9 15 El2 Ell 21 El4 E1323 EIG E1525 EIS EIT29 

5C5 loCS 7C5 8C5 9CS 
SCRI toCRI 7CRI 8CRI 9CRI 
5QI 6QI 7QI 8Q.I 9QI 
5 RI c;, RI 7 RI SRI 9RI 
5 R2 c;. R2 7R2 8R2 9 R? 

B 
r-
I. 
I 
I 
I 
I. 
I 
1-

APPLICABLE DC'CUME>\-j: 
I, . 

LM llo0-10030G 
L_ 

I'=> 2.2 24 2'- 30 

SIZE CODE IDENT NO. DWG NO. 

l<o0-10030<o 
SHEET I OF l 
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160-900020 SECOND DUAL FOUR INPUT "NAND" 

DESCRIPTION 

This circuit card consists of six circuits, each containing two 4-input NAND gates. Each gate in these packages 

functions as a NAND element in positive logic (as a NOR element in negative logic). 

SPECIFICATIONS (Element) 

Speed: 

Power: 

typical propagation delay; 

10 nsec ( 160-900020-005 - 160-900020-008) 
6 nsec (160-190021-001 - 160-900020-004) 

Average dissipation per gate 

15 mw 
22 mw 

( 160-900020-005 - 160-900020-008) 
( 160-900020-001 - 160-900020-004) 

+ 
LIST of MATERIAL I Systems Engineering Laboratories I 

888600 pir 

20886 I LM 1(:,0-90002.0 I /-\ 
ITEMNOMENCLATURE: SECOND DUAL FOU~"INPUT NA~Cl'' I CODE IDENT I SHEET e. OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 005 004 003 OOc. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I i I I I I l1o4-I00018 -OOI PRINTtD CIRCUIT FOR REV SEE 
149-10000I-000 

2 REF REF REF REF REF 17 2.- OH:0323-001 DIME.N510NAL OWG 

3 REF REF REF RE.F REI" l<o8-l00078-00 I DRILLING DWG 

4 AR AP AR AR AR 'Z. S'i:,-40000 \-004 WIRE 

5 AR AR AR AR AR '2 l.5-40000\-004 SLEEVING 

0 

7 

8 

9 2. 2. 2 2. 2. '2.54-\00100-00'2. CAP. .ILH' Cl, 2. ~ 
10 IX IX X IX Ca '2.';:,'2.-1\507.4- 0()1 INTEGRATED CIRCUIT ICl-<a 

11 IX rx X 6 !X '2_5'2-1150'2.4-\0\ ·~ IC.I -<o 

1'2 X [X 0 IX IX '2.5'2.- I\ 50'2..4 - '201 ICl-<o 

13 IX 0 X X X '2.5'2.-1 \50'2.4-301 IC\-~ 

14 (o IX ,X IX [X '2..5'2.- I\ '5004-001 rc.1-<o 

15 IX lX lX LX lX '252- I I 5004-1 DI ICI-Co 

I"' ex lX LX LX lX '2.52.-1 ISOD-4-2.0 I ., ICl-<o 

17 IX IX IX X IX 2 52-115004-~0I INTEGRATED CIRCUIT ICI -<;, 

18 I I I I I 253-\000\0-077 RE'S. 1,5K RI 

19 I I I I I 2'53-1000\0-0SS RE$. 18012 R2.. 

S.f.L. form 365-2A t k 

• nr+e- 11'1:4-k:, REV A 

LIST of MATERIAL Systems Engineering Laboratories 20886 I LM l<o0-90002.0 A 

PREP ERWOLFE 
DATE Fort Lauderdale, Florida 33310 CODE IDENT I SHEET I OF 3 SHEETS REV ll-30-GE 

ITEM NOMENCLATURE: 
CHK f<-KM 1-14-·6~ 

SECOND DUAL FOUR 
ENGR I )1,,,J,-t1 t · ).\. ,L \-1 ;',1,'i 

INPUT "NANO" 
APPD v<;t~~✓,;c:-:_~ _.;¼, ~J Y0: USED ON: S--;''3-8(.. 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

t.,C)-S'2l.; \J?DJ:,.:,tD 10 1\.\£. 
10; 

\'t.'UJ A LAT'i:.Sl" NUMS£.R\N~ SYSl"'i:.M e/~') 
M,S .\0-7-l.,~ Rl<.M 

-+ 

.... 
RECORD OF REVISION STATUS OF EACH SHEET s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

g J!,.,.,!'2. t,., 

I 

lO 
8 
0 
I 

0 

II 

r-
s 
6' 
0 

I 
\.0 
0 
0 
0 
N 
0 

• 
LIST of MATERIAL I Systems Engineering Laboratories I 20886 I LM 1(:,0-90002.0 1~ 

ITEM NOMENCLATURE: SECOND OUA.L FOUR. 1 NPuT"NA.NC)'' I CODE !DENT I SHEET 3 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 008 007 006 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I llo4-1000"18-001 PRINTED CIRCUIT 11-UK REV 51Jt) 
14-9-10000I-00 

,2 
·, 

REf= REI= REF 17 2.- OIC.:,323-001 DIME.N510NAL DWG 

3 REF RE.I= REF l<o8-l00078-00I DRILLING DWG 

4 AR AR AR 2.SB-40000 \-004 WIRE 

5 AR AR A.R 2.<os-400001-004 SLEEVING 

<o 

7 

8 

~ 2 2. 2. 254-100,00- 002. CAP. .IUJ' Cl, 2. 

10 IX X lX 2S'2-1 IS02.4- 00 I INTEGRATED CIRCUIT IC\-<a 

11 IX IX X 2.52-\ 1so2A-101 ~ le.I -<o , 

1'2 IX X IX 2.S2.-l 150'2.4- 2.01 ICI-Co 

13 X IX X 2S2.-1 I 50'2.4 -'?,0 I IC\-~ 

14 lX lX lX -Z.52.-1 \S004- 00 I IC.1-<o 

15 lX lX lo 2.'52.-1 \5004-101 ICI-Co 

I<.. lX 0 lX 2S2-l 15004-2.0I ICI- <o 

17 0 IX lX '252..-115004-301 INTEGRATED CIRCUIT ICl-<o 

18 I I \ '2.S3-I000\0-017 RE'S. 1.5K RI 

19 I I I 253.-100010- oss RES. 18012 R2.. 

S.E.L Form 365-2A t 

I+ 

._ 

~ 



D 

C 

B 

A 

1 

NOTE. 
THE LOGIC ELE.MENTS ON THIS CARD CAN BE 
USED TO IMPLEMENT EITHER.AND"oR"oR" 
FUNCTIONS.THE"AND"IMPLEMENTATION 15 
SHOWN FOR ALL CIRCUITS WITH AN E)(AMPLE 
OF THE.OR"IMPLEMENTATION SHOWN DIRECTLY 
BELOW. 

14 1210 II 

~CARD PIN NO. 

14 12 10 II 8 lo 4 5 

' I 
I 
I 
I 
I 
I 
L....c_ --

9 7 

8 

7 
I 
I 
I 
I 
I 
I 

_J 

A 

IC PIN NO. 

TYPICAL 

2.6 24 222:, 20 18 16 11 

' I I 
I 
I 
I 
I 
L_ 

'c.l 19 

7 

I 
r 
I 
I 
I 
I 

J 
B 

0 

0 - ~ 

IC1 ·s1 IC2 ·s1 A B 

0 

40383637 34323031 52 504549 46444243 

I I I I 
I I 

I I 
I I I 
I I I 

I I 
I I I I 
I I I I 
L __ ---- __ _J L __ ----- __ J 

C D 
35 47 4'5 

---i:filJ--

..,1,641o263 loO 585657 

I I 
I I 
I I 
I I 
I I 
I I 
L_ -- __ _J 

E 
<c I 59 

3 

0 

0 
79 

781(o 1415 72 70 "'8"'9 

I 1 
I I 
I I 
I I 
I I 
I I 
L,_ __ ---- _ _ _J 

F 
11 

28 
~--... ------454 

RI 
TOPIN-4-0FlCITHRUlClo I.SK 2 

+sv-11>--------t---------ao 
I 

2.7 
53 

GRD-<1>-,.....--------t11--------- 7S 
TO PIN 10 OF IC1 THRU IC.6 

3 

2 

NOTES, 

1. ALL ITEMS AS SPEC! Fl ED IN 
LIST OF MATERIAL OR 
APPROVED EQUIVALENT. 

2.UNLESS OTHEP.WISE 
SPECIFIED RESISTORS 
ARE ±So/'., 

3.FOR COMPLETE DOCUMEN· 
TATION USE PC ASSY MFG 
PROCESS CONTROL SPEC 
l'\-9·100008-000 FOR 
CERTAIN CHANGES IN 
PROCESSES 1$ COMPONENTS 
THAT MAY HAVE BEEN 
REFLECTED TO THE PART 
DESCRIBED. 

4.THE LOGIC SYMBOLS ON 
THIS SHE.ET CONFORM TO 
MIL STD BOG,. 

S.DASH NUMBERS 001-004 ARE 
SUHL II OR EQUIV. 

(50 ME.GAHERTr.,<o NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 005-00BARE 
SUHL I OR EQUIV. 

(35 MEGAHERTr., 12 NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 009-012 ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WITH DIFFERENT 
FRE.QU ENCY, TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN-OUT IN THE .FOLLOWING 
TABLE 15 DEFINED IN TERMS 
OF SUHLII(APPROX 2YY1a.SINK 
CURRENT FROM+V) LOADS. 

FAN· MILITARY INDUSTRIAL 
OUT -55•c To+12s·c o"c TO +7S'"c 

II 001 
(o 002.. ooe 
9 OD3 
5 004 

15 005 
7 OO<o 
12 007 

~KN U//-'L 

DATEll/14/,;,9 RICVA 

SIZE 

D 150-900020 
REV. DESCRIPTION 

~9-S,~; UPD/1.TED 1'0 Tl-\£ 

P., LA"l"E'Sl' t-!UMBERl'-IG 
SYSTEM 

DATE APPD 

APPLICABLE DOCUMENTS: 
LI ST OF MATERIAL- LM l~0-900020 

ITEM l>WG. OR PAIU NO. DESCRIPTION 

2 

LOGIC$ ASSEMBLY 
SECOMD DUAL FOUR 

INPUT"t-.lAND" 

5HiET 1 

D 

C 

B 

A 



160-900022 SECOND JK FLIP-FLOP "AND" 

7 INPUTS 

-+ 

..... 
~ 
(5"'I 
0 

I 

lO 
0 
0 
0 

DESCRIPTION 

This circuit card contains six JK flip-flops with two 3-input AND gates in each flip-flop. Refer to Al TYPICAL on the 

logic and assembly drawing in regard to the following discussion. 

The application of a ONE to IC pins 5, 6, and 7 along with a negative-going clock pulse on IC pin 3, causes the flip-flop to 
reset. The application of a ONE to IC pins 1, 2, and 14 along with a negative-going clock pulse on IC pin 3, causes the 
flip-flop to set. IC pins 8, 9, and 13 provide a direct set or reset to the flip-flop. The application of a ZERO to IC pins 
3 or 9 resets the flip-flop, causing pin 11 to go High. The application of a ZERO to IC pin 13 sets the flip-flop, causing 

IC pin 12 to go High. 

SPECIFICATIONS (Element) 

Speed: Propagation delay times are typically 9 nsec for turn-off and 11 nsec for turn-on. 

Logic Swing: Logic ZERO is typically 0. 26 volts 
Logic ONE is typically 3. 2 volts 

Power: typically 55 millivolts per flip-flop 

Iin (mA) each data input: 

1. 66 (160-900022-003, -004, -007, -008, -Oil, and -012) 

Iin (mA) clock input: Iin (mA) de reset input: 

I. 66 (160-900022-003 and -004) 2. 8 (160-900022-003 and -004) 

2. 5 (160-900022-007, -008, -011, and -012) 1. 66 (160-900022-007, -008., -011, and -012) 

Iin (mA) de set input: lout (mA) each output: 

2. 8 (160-900022-003 and -004) 22. 5 (160-900022-003 and -011) 

I. 66 (160-900022-007, -008, -011 and -012) 20 (160-900022-007) 

Iin (mA) de reset input: 
10 (160-900022-008) 
12. 5 (160-900022-004 and -012) 

_8_88~i.r 

• UST of MATERIAL I Systems Engineering Laboratories I 20886 jLM ICo0-90002.2. ID 
ITEM NOMENCLATURE: ~E.COND JK FLIP-FLOP''AND" \NPUTS I CODE IDENT I SHEET 2 OF 7 SHEETS I REY 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 005 004 003 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I I I 104-1000 93-00 I PRINTED CIRCUIT 
FOR. REV 'oEE 
\49-\Ql"'\rlf,1 -rlnf\ 

2 REF REF REF REF REF n2-01eo3 c:;,-001 DIMENS\ONA.L DWG 

3 REF REF RE.I" REF REF l<oB-1000 93-00 I DRILLING DWG 

4 AR AR AR A.R AR 2.'SB-400001-004 WIRE 

5 AR AR AR AR AR '21,,5-400001-004 5LEE:VING 

<o ~ G G lo G l 10-0\0:,1,,9-00\ UNI PAD 

7 

8 

'3 e 2. '2. 2. '2 254-\00700-00'l. CAP. .\ U." c1,2. 

10 IX X IX X <a '252.-\\':>4 '20-0() \ INTEGRATED CIRCUIT lC\-Q, 

II IX X X c:;, IX '25'2.-\ IS4-'2.0-\0\ 1, 
ICI -<o 

12 lX X 0 X X '2152-" 54 'Z D-'201 IC\ -<o 
13 IX 0 IX X X '2.'5'2- \ \'54'2.0-301 ICI -(o 

14 0 X X X X '2.S'l.-115405-00\ IC I -<o 

15 X X D< X X '2.5'2.-\ 1'2>405-1.Cl\ ICI -to 
l(o X X IX X X '2S'2.- II 540S-'2.0l Kl-<o 

17 X X IX X rx '25'2-\ \S40S-'!>0\ ICHo 

18 X X 'X X rx '25'2.- \ l":..11.'2 S-001 IC.Ho 

19 X X X X rx '2.S"2-I 154 '2 S-\ 0 \ IC..\-Co 

20 X X X X X '2.5 2-1 \54 '2 S-'2.0\ ,, ICI-G 

~ 2.1 XIX XX X '2~'2.-\\o4'2.5-3a1 lt-JTEG.R.A TED CIRCUIT IC.I-Co 

S.E.L Fcirm 365-2A r 

~ 

• DA.TE. 1li14/Goi lt'E.VC 

UST of MATERIAL Systems Engineering Laboratories 20886 I LM IG0-90OO~2 D 
PREP ERWOLFE 

DATE 
Fort Lauderdale. Florida 33310 CODE IDENT I SHEET I OF 7 SHEETS REV 1-2-ffi 

CHK ~KM 1-14·6' 
ITEM NOMENCLATURE: 

I 

SECOND J K FLIP-FLOP ENGR ~(.(.1-li,~ \-1 {,i~ 

APPD 
,1/ , .•. 

D /,///'. USED ON: SYS-'olo ''.A.ND'' INPUTS 
"/ /,t",_.,4/' «1'.-,..,.-"•( 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE ·APPD 

A '=>9;433; ADDED ITEMS 6,24,ZSfZ.1> 7/2.4/4,"' ~ /9.i 6-19-,9 P-1<.M 

69-c,,88j ITEM.I PAR"T NO, WAS 

B I64-/00018-00I. ITEM 3 PART 'I-..; ~ NO, WAS IG,8-/00078-001 (,,") 

N,J.L. 8-29-69 RKM 

C, 
Co9-8'24, UPDti..iED TO ,~ 'c.. 

\□/7/1,,°) f' LA-TE':>T NUMl:!.'i:.~IN<'a SYSTtl"I 
._ M.':>. \()-,,\.'} R1<.M 

~ r 
G'iH0O5; ITEM G QTY WAS 4 1 
ITEM 1..4 O.TYWA':>4, ITEM 1..5 1/'2." , D QTY WAS 1..(R3~R5) VALUE 
WAS 8'2.0Sl. 1 ITEM '2.G QTY /20 
WAS '2 (R4~ R<;;)VALUE. WAS 150-0.. 
tSJC l-'2..G-70 l<.kM 

..... 
~ RECORD OF REVISION STATUS OF EACH SHEET - 1 2 3 4 5 6 7 8 9 lO 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
6l D D D D DP D. 
0 
I 

~ 
0 
0 
[\) 
[\) 

S.E. L. Form 365-1 
.ol"' 

+ 
UST of MATERIAL I Systems Engineering Laboratories I 20886 ILM l<oO- 90002. 2. jo 

ITEM NOMENCLATURE: SECOND JI< F"LIP-FLOP"AND"INPUTS I CODE IDENT I SHEET 3 OF 7 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. oos 004 003 OOc 00\ IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

2.2. I I I I I '2S:,-\OOO 10-071 RES. l.5K:!:.5% l/4W CMPSN RI 

j\2..3 I I I I I '2.'5':,i-\OOOl0-0'::.S ~ES. 180.Q + 5°/c, 1/4W CMPSN R-Z. 
24 6 6 6 6 6 '2S0-1'2.'2. -:s1og-ao'2. TRANSISTOR Ql-6 
25 3 3 3 3 3 '2.'53-1000 \0-0G7 RES. 51c.0.fl..±5o/o l/4WCMPSN R3,5,7 

2.r.. 3 3 3 3 3 2'53-,\00010-049 RES. 100-12. -t:5% l/4W CMPSN R4,(>;,8 

... ~ 

..... 
~ 
()\ 
0 

I 
ID 
0 
0 
0 
('\) 

N 

i 



• 

C 

B 

A 

• r 

-1!§. I 

II 14- 11:13 10 e c,, 4 53'---- 0 0 0 0 0 0 0 
CARD PIN NO. 

01~~ ~ lU ~ 1H® 
I ICI ·s1 IC2. ·s1 IC3 ·s1 IC4 ·s1 ICS ·s I re. ·s A B C D E F 

□- o. 
9 7 IC PIN NO. 79 

+SV-+---------+-------, +sv -tsv----------.... -----~ 

II 

R4 
IOOfL 

Q2. QG 

r .,r r 7 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I I ..___::__...,___..:,,,..,,,,,,. I I .._,....._....._-..::..,,..,.. I I -..._::__~.....=--,,,-, I I ...,... ___ ..____._ I I 
I I I I I I I ·I I : : 
I I I =r-- I I I I U~~~~- I I ~-~~~~ 11 
I ~-~~- 11 ~--~- II ~-~~ Ii Ii 11 I 
L_ _ ___ JL_ __.JL_ __...JL_ _ ____ .JL____ __.JL_ __.J 

A B C D E F 
7 2.1 47 GI 59 7.3 "Tl 

TO PIN 4- OF ICI T~RU JC6 

• • • I A 

RI 
I.SK 

Q4 

R2. 
l&Qn. 

'I 

2.8 
54 

'L 
80 

I 
2.7 
53 
79 

M011S, 

l ALL ITEMS AS SPl!.C I Fl ED IN 
LIST OF MATERIAL OR 
APPROVED EQUIVALENT. 

2..UNLESS OTHERWISE 
SPECI Fl ED RESISTORS 
ARE ±5 o/ •• 

D 
ltEv. 

A 

-"r• 
IEVC 

l~0-9OOO c.2 
DESCIUl'TIOH 1W 

i;9-43i; ADDED 
½i ~ CLAMP CIRCUIT5, 

//t6 '-·18-,9 RK"'I ., 
3.FOR COMPLETE DOCUMEN· 

TATION USE PC ASSY MFG 
PROCESS CONTROL SPEC 
149·100006·000 FOR 
CERTAIN CHANGES IN 
PROCESSES 4 COMPONENTS 
THAT MAY HAVE BEEN 
REFLECTED TO THE PART 
DESCP.I BED. 

B 
(>~·(>8,8; UPDATED TO 
LATE5T REV OF LM 
N.J.L B-29·"9 R,KM 

~~ ~ 

4.THE LOGIC SYMBOLS ON 
THIS SHE'ET CONFORM TO 
MIL STD BOeo, 

5.DASH NUMBERS 001-004 ARE 
SUI-IL ll OR EQUIV, 
- (50 MEGAHERTi!.,<o NANO• 

SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 005·008ARE 
SUHL I OR EQUIV. . 

(35 MEGAHERTZ, 12. NANO· 
SECOND GATE PROPAGATIOl'-I 
DELAY) 

DASH NUMBERS 009·0l2. ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WITH DIFFERENT 
FREQUENCY,TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN·OUT IN Tf.lE FOLLOWING 
TABLE IS DEFINED IN. TERMS 
OF SUHLll(APPROX 2.YYla.SINK 
CURRENT FROM +v) LOADS. 

FAN· MILITARY INDUSTRIAL 
OUT ·55°CTO+l2.5"C o"c To +75"c 

IS OOl.005 009 .., 002..006.010 
12 003.007.01 I 
Co 004,008.012.. 

C.'l•lli4, UP-OAT't:.OTQ 

C. TI\£ LATE'>T 'o/ 
NUMBER\Wlo ':.Y'l.TE.M ¼~ 
M':. ICl-,-c., RKM 
/o9-I005; AODED CLAMP 

1/if D 
CIRCUIT TO :IC'3UC4; 

u:~i ::::::: .~i~~, 
E>v C l·'LG 70 Rl<.M 70 

APPLICABLE DOCUMENTS: 

Titll DCICUMINT AMD TMI IH• 
IOIUMnoN CONT.llHID HIii• 
IHAIIT.-l'IOflllffYOPffa. ---fOIIM.IN~TION 
OP THI __,,. Of Ttftl DOC-
....,,TiallCl'lfNTMNtlll 
NDf 10 ....UCI, COPY, 

- GI. n.lllllMlt TIU DOC· 
-·--Gl.»IMl'J, 
,0.#« ...... Q!Clft ..................... 
.. IYIHMI ........... 

~-

LI ST OF MATERIAL· LM 1<.0·900022 

ITEM · DWG. 01 - NO. DESCRI 

By■t■m■ ■ngln■■rlng_ L■bar■t:arl■■ 
6901 W- ....,,_ Blvd., Fort L.audel"d- Flortd■ 33310 

DWEFi'WOLFE' l·Z-"9 
LOGIC~ ASSEMBLY 
SECOND JK FLIP-FLOP 

"'A.ND'' INPUT5 
CHK 

1 .. , 

/J(t 

~ 

D 

C 

B 

0 

~ 
J:J 
§ 
N 
N 

0 



... 
LIST of MATERIAL I Systems Engineering Labaratorlaa ] 20886 ,•.,, J LM leoo -9000 ~ 2. ID 

ITEM NOMENCLATURE: SEc.DN.D JK. FLIP-Fi...OP"ANCl"INP\JT':, I CODE IDENT ! SHEET . ,4- OF 7 SHEETS I REV 

• 
LIST of MATERIAL I Systems Engineering Laboratories J 20886 l LM l(o()- 9000c. 2. ID 

ITEM NOMENCLATUll.E:SEC.OND JK. FLIP-FLOP''AND" INPUTS I CODE IDENT I SHEET 5 OF 7 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS 
NO. 010 009 ooe I007 OO<o IDENTIFYING NO. DESCRIPTION DESIGNATION 

104--10009 3-001 PRINTED CIRCUIT 
t-UK t-<c.V "::lt:.t:. 

I I I I I I \49-\0r.f"lnl -OOC 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. IOIO 009 008 007 OO<o IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

22 I I I I I 2.53-100010- 077 RES. l.5K!.5% l/4W CMPSN RI 

2 REF REF REF REF Rff 172-0IG323-00I DIMENSIONA.L DWG 23 I I I I I 253-\00010-055 RES.IM.Q.:!.5;1/, J/4W CMPSN R2. 

3 REF REF RE\= REF REF l<oB-10009 3-00 I DRILLIN<=> DWG 24 6 (o G G 6 2.50-12'2.'?> (ot;l-00'2. TRANSISTOR Q\-(:, 

4 AR AR AR A.R AR '2.5B 400001-004 WIRE 25 3 3 3 :, 3 '2.S3-IOOOIO-OG7 RE'S. 5b0 Jl. 't 5% i/4W CMPS_N R3,5,7 

5 AR A.R AR AR AR '2.(.,S-400001-004 '5LE;EVI~ 26 3 3 3 3 3 2'53-\000\0-049 RES. I00...Q -1:5"/4 I/4WCIY\P.2iN R4,6,8 

G, (o lo G c; G 110-010'3(.,~-00I UNI PAD 

7 

8 

➔ ':} 2 2. 2 2 '2 254- \00100-00'2. CAP..I Uf' c1,2. i. .. ~ 
' 

10 rx IX X X X '2.5'2.-1 I 54'2.0-00 I INTEGRATED CIRCUIT IC:1-<o 

II rx IX X X rx 2.52.- I \54'2..0-10\ ICI -<o .. 
12 rx IX X IX X '2.52. \ 154 20-'20\ ICI-G:> 

13 IX X X X X 252-\ IS4'2.0-301 IC.1-0 

14 X rx X X X 2.'5 '2.-\ 15405-00 I ICI -~ 

15 X rx X X G:, '2.52-\ 1'5405-10 I ICI-~ ,... 
r-

1X X 1X iX '252-115405-'201 ICl-<o ~ IG:, G, 3:: 

D' 17 rx X Co IX X '252-IIS405-301 ICl-<o 
0 rx rx X IX 2.s2...:, 1s4-z.s- 001 IC.Ho I 18 G, 
(0 rx IX X X 2S'2.-l \54?.S- I() I IC.\-<,, 
0 19 G:, 

0 rx X IX X I)< 2S2.-\ \S4'2.S-2.0 I Ii 1C\-Co 
0 20 
['\J 

2/ IX X X X X 2'::/2. - I IS 4 '2. S- ~ 0 \ lt-JTEe:.R.A TED CIRC.,UIT IC.,1-<o 
f'-.l 

SE l Fo,m 365-2A t 

6' 
() 

I 
\.0 
0 
0 
0 
rv 
N 

S.E.L fo,m 365-2A t 
J.. * UST of MATERIAL I Systems Engineering Laboratories I 20886 ILM l00-'-9000c.2 Jo LIST of MATERIAL I Systems Engineering !Laboratories T 20886 TLM 100-90002. '2. J D 

ITEM NOMENCLATURE: SECOND JI-< FUP-FLOP'AND"lt-JPUTS I CODE IDENT I SHEET G OF 7 SHEETS I REV ITEM NOMENCLATURE: SECOND JK FLIP-FLOP"AND"!NPUTS I CODE IDENT I SHEET ( OF - SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 

NO. Ole 011 IDENTIFYING NO. DESCRIPTION DESIGNATION 
REMARKS ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 

NO. 012 011 IDENTIFYING NO. DESCRIPTION DESIGNATION 
REMARKS 

I I I IG4-100093 -00 I PRINTED CIRCUIT 
~uR Kt::V-o~i::.. 
14-9 -100001-000 22 I I 'Z.5 3-100 () I 0-071 RES. \.'::,K. ±5'¼, l/4W CMPSN RI 

2 REF REF I72.-0IG,::, "23-00 I DIMENSIONAL DWG ~?, 
'. 

I I '2.':S ?,-\00010-0'SS RES. 1e,on ±5% l/4W CMPSt;J R'2 

3 REF REF \c;,e,-\ 000 9 3 -oo I DRILLING DWG 2.4 lo G '2.SO-l'2..'23l,,9-00'2. TRANSISTOR Q\-G 

4 AR AR '2. 'S8-L\()0 ()() \-004 WIRE 25 3 3 25 '3.- IGOO 10- 0b7 RES. 5G0..0.~5% l/4W CMP5N R 3,517 

5 AR AR 2[,,5-40000\-004 SL'i::l::Vl"-!G 2.. lo '3 3 '2.S3- 1000 IC)-04'3 RES. \OO.n.t5%l/4W CMPSN R4,f.,8 

0 0 G \\0-0\CBl.o9-00I UNI PAD 

7 

8 

.... 9 2 2 '2S,4-\00100-00'2. C.A,P. • I U. f' Cl,'2. ~ 
10 rx rx '2. 'S '2.- I\ '54 '2..0-00\ INTEGRATED CIRCUIT I.Cl-Go 

.... I+ 

11 rx rx '2 5'2.-1\ 5-4 "2.0-1 G \ ICI-G> 

12 rx X '2.S'2.-\ 154 '2. 0-'2.01 1CI-G:, 

13 IX X '2.S'2.-\ I :ii:\'2.0-:,0\ ICl-<o 

14 rx rx '2S '2.- \ \ ";::,40 5- 00 I IC.\-<,, 

15 lX X '2.52-\ \ ':,4 0'5-1 <:)\ 'IC.1-(Q 
,- rx IX ~ l<o '2S'2.-1 IS40'5-'2.0\ ICl-<a 

,-
~ 

6'l 17 IX X '2.5'2.-\ \';::,.l\.C)'::,-3()\ IC.I-~ 
0 rx X I IB 'Z.5'2.-.11154'2'5-00I IC.1-G. 
\() 
0 \':) lX X '2.52-\ IS4'2S-\Ol ICI-G, 
0 
0 20 rx G '2..S'Z.-11"54'2.5-20\ IC.1-G. 
f'1 
('\.J 2.1 Q, IX 'Z52.-\ l':>4'2.1::,-~()\ 'INTEGRATED CIRCUIT ICI-C., 

S.E.L. form 365-2A t 

6) 
0 

I 
u) 
0 

8 
,ru 

j'\) 
S.E.L. form 365-7A t -





160-900023 

h 
DUAL JK FLIP-FLOP COMMON 
CLOCK 

• 

,-
~ 
6' 
0 

DESCRIPTION 

This circuit card contains six dual flip-flop circuits. The clock input terminal is common to both flip-flops in the 
package. The circuits also have a common reset terminal. However, all flip-flops have separate SET input terminals. 

Refer to HITYPICAL on the logic schematic in regard to the following discussion. The application of a High to IC pins 
along with the negative going edge of a clock pulse on IC pin 3 causes the flip-flop to set. 

The application of a High to IC pin 1 along with the negative going edge of a clock pulse on IC pin 3 causes the flip-flop 
to reset. IC pin 14 provides a synchronous (direct) reset or prereset to the flip-flop. The application of a Low to IC 
pin 14 sets the flip-flop, causing IC pin 13 to go High. The application of a Low to IC pin 5 resets the flip-flop, causing 

IC pin 12 to go High -

A 

+ 
UST of MATERIAL I Sy"'t"''"'" Enginee.-lng Laba.-,.1;crl•s I. 20886 I LM l<o0-9OOOl3 IL 

ITEM NOMENCLATURE: :oECOND DUAL JK FLIP-FLOP COMMON '.::LOCK I CODE !DENT I SHEET 2 OF 3 SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 005 004 003 002 001 IDENTIFYING NO. Dl:SCRIPTION DESIGNATION 

REMARKS 

I I I I I I IG4-I0009 3-001 PRINTED CIRCUIT 't~9,_RI~ ~ I 9-1 I-

2 REF REF REF REF REF 172-0IG32.3- 001 DIMENS\ONA.L OWG 

3 ~E• REF REF REI= REF 1Cc'2i-l0009 3-001 DRILLING DWG 

4 -'R AR AR AR AR 2.5\j-400 001-004 WIRE 

5 AR A.R AR AR AR 2.(,,5-400001-00-4 SLEEVING 

<o 0 c:; G ,;;:; G \10-01031.o~-001 UNI PAO 

7 

8 c; s c;; b (. 2.5-0-12.2. 3 (,, ~ -00 2. TRANSISTOR Q1-1o 

9 2 2 2. 2. 2 2S4- 100700- 002. CAP. .I u.~ c1,a 
10 rx IX X lX (o 252-11541?,-001 INTE~RATl::O CIRCUIT IC.I-Qi 

I I rx IX lX Co [X '2.5'2.-115413- 101 'ICl-<o 

12. rx [X (o lX [X 25'2..-I IS 4 I 3-2.01 ICI-Co 

I "3 rx lo [X IX [X 2.SZ.-115413-301 IC.Ho 

14 G, :x IX rx X 2.52.-115411- 001 IC.I-Co 

15 rx x IX X X '2.52..-1154 \ 1-10\ IC.Ho 

1/c rx IX IX X X 2.5'2..-115411-2.01 ICI-Co 

17 IX IX IX X IX 2.52.-115411-:,Q\ INTEGRA"TED CIRCUIT ICI-C.:. 

I 18 I I I I I 253-100010-017 RE~. I.SK :t 5o/o 1/+W CMt='SN RI 
& 
Q 19 I I I I r '25 3-10 CO I 0- 055 IRE'S. ,ao.o. ±So/- 1/4W CMPSN R'Z.. 
c 2.0 3 3 3 3 3 2.53-100010- 0(; 7 RES. 5GOQ!:.5% 1/4W C/11PSN R3, 5".7 
fV 

2.1 3 3 3 3 3 2...53-100010- 040 RES. IQO..O..-t 5% 1/4WCMPS~ (fa R41 G::, 1 ·g . 

S.!.L. Form 36.5-7A .,. 

~ 

? DATE. 111!4/G•) REV C 

UST of MATERIAL Systems Engineering Laboratories 20886 I LM 160-90002.~ E 
PREP ER.WOLFE 

DATE 
Fort Lauderdale, Florida 33310 CODE IDJ:NT I SHEET I OF 3 SHEETS 1-3-(o~ REV 

CHK RKM 1-14-b~ 
ITEM NOMENCLATURE: 

ENGR ~ t }lvx'l.,, t ·,t- '~ SECOND DUAL JK FUP-FI..OP 

-c' ~;c_C-,,--'"':,,:c'" 
COMMON CLOC.K 

APPD i USED ON: ':::>YS-8Lo i 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 69·.432,j ADDED ITEMS G,B, 20~t\ 7/2s/<,,9 i.#C fJti <o-18-G'? 1".\<.M 
1--·· 

5 c;,3: ~Bl; JTEN'I I PART NO. WA5 
IG,4-100078-00I, ITEM 3 ":!/ ~ PART NO. WAS 1~8-/0007B-OOI 2 /"., 

t\LJ L. 8-29-to':l R.l<-M 

i,,9-8'23; UPDA-"TED 10 11-\'i:.. \uh/, ~ef ('_ lA-T'lc:S-T NUM'2,E."RING ~YSTl:.\Y\. G"; 
~ M <:, 10-7-1.,,'L \<.KY\ i.. .. 

69,-1007; ITEM 6 QTY WAS 4i 
ITEM 8 GTY WAS 4; ITEM '2.0 

I /,_7c 
D 

QTY WAS '2.(1<31 5) VALUE prt, WAS 8'2..0.il, ITEM 2.1 QTY WAS 70 
2. (R4,G) VALUE WAS 150Jl. 
BJ C l-'2.G-70 RKf-.,\ 

E 70 -317 j li' . ..a. 7- 27-70 7,;~9 /r O ti¢!, 

,-

:s: RECORD OF REVISION STATUS OF EACH SHEET 
I 7 3 4 5 6 7 8 9 lO 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

Ei"Q.. JJI n 
0 ~ D D 

I 
lD 
0 
Q 

rv ' lJ.) --~ 

S.E. L. Form 365-1 ,II,. 

• UST of MATERIAL I ill.,,.._,.,..,.., Englr,..,.,.;ng l..aba.-atorlo,,. I 20886 ltM 1eoo-9OOO2.~ Io 
ITEM NOMENCLATlWif: SEC.ONO DUA.L .JK FLIP-FLOP COMMON CLOCK. I CODE !DENT I SHEET 3 Of "' SHEETS I REV 

ITEM QTY f!EQ'D I'S llASH NO. MRTOR NOMENCLATURE OR REFERENCE 
NO. DOB 007 000 IDENTIFYING NO. DESCIIIPT!ON DESIGNATION 

REMARKS 

I I ! I IG4-I0009 3-00I PRINTED CIRCUIT t"'JK 1~ =E 

' 
\.:1.9-1 J-NYI 

z ~F REF REF 172-0IG:.323- 001 DIMENS\ONA.L OWG 

3 !REF REF REF ICo'o-10009 3-00I DRILLING DWG 

4- AR AR AR '2.58-L\ 00001-004 WIRE 

5 AR AR AR '2.L,5-400001-004 SLEEVING 

<o 6 'o G 110-0103lo9-00 I UN.WAD 
7 

8 lo ~ lo '2..S0-12'2..3 lo9-002. TRANSISTOR QI G ... 9 2. 2. 2 2.54-IOOl O 0-002 CAP. .llH' c,, 2. l.r4 
10 IX IX X '2.S'Z.-115413-001. lNTE~RATEO CIRCUIT IC.I-Co 
II IX IX C>< 2.5 2.-11541 3- \ 0 I "ICI -<o ' 
12 lX X rx '2.5'2.-115413-'2.0I IC.1-<D 
I "5 IX X X '2.5'2.-1IS413~?.0 I IC.Ho 
14 !X rx rx '2.52.-1\5411-00\ le.Ho 
/'5 IX IX <o 2.52.-1154 I HO I IC.Ho ... 

~ \ID IX (o IX 2S2:---11541\-'2.0I ICI-G, 
6' 17 
0 

(o IX rx 2.s2-1 LS4I1- 301 INTEGRA"T\:.D CIRCUIT IC 1-C.. 
I 18 

U) 
I j I 253-100010-077 RE~. \.5K+5o/. l/4W CMPSN RI 

0 19 I I I 'Z.53-1000 I 0-055 RE":>. 180.0."±5% l/4WCMPSN RZ. 0 
0 20 3 3 3 253-100010- OG7 _RES. 5(c0...D..-+ 5%' 1)4vJ CMPSN R3,51 7 f\) 
~ 21 3 3 3 .2.53-1000 m- 049 RES./OOll 1.5% 1/tfw CMPSI\I R4-,f>, 8 

S.l.L. fevi;i l6S-2A t 
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+sv 
R3 
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L_ -- L -- _J 

'2.1 
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3 

8 
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L_ - L. - -~ 

RS 
56.0.n. 

E 

+sv 

r--
1 
I 
I 
I 

40 

3 

79 

R7 
51'j0.n. 

QS 
RS 

. 100£:\. 

'f 
GND 

38 3934 30 3<D 3e. 2.51 

- -- - -- -------, 
I 
I 
I 
I 

I ....,....__ ---- __ I 
L__:_ - !::.. --' - L - - _J 

c... 
:3S 33 ,31 

76 7G, 77 72. «>6 74 70 G,7 

r-- - - -- - -------- 7 

I -+---+--+---+-- I 
I ,.....___.__ -~-- I I 3 t 
I I 
1 ----- ~....;;,,_;,,;....;..;;=c~+--. L L_ . ' 

,s 71 69 

to P'N + OF" IC1. TMIW. J.C6 

G.6 

3 

28 

.-------➔ 54 
RI 
I.SK i 

------------------➔80 I 
2.7 
53 T.li> 'PIN IO _Of' rct .... J.~s;.,--.,._ __ ..,_ __ ..,_ ______ 79 

2 
NC)'IIS, 

l ALL ITEMS J.S $Pl!CIFIED IN 
LIST OF MATERIALOP. 
APPROVED EQUIVALENT. 

Z.~NLESS OTHEP.WISE 
SPECIFlf.D RE.SISTORS "'R• t!5%. ,. 

4.THE LOGIC SYMBOLS ON 
THIS SHEET CONFORM TO 
MIL STD BOC... 

5.DASH NUMB"ERS 001-004 AF\E 
SUHL II OF\ EQUIV, 

E.R"4 011 t 
\ DATE. ll/l4/r;;9 !'£.;_, C 

SIZE 
D ~-~000 2:3 

DISCIIPTION 
69-+3?.,; ADDED 

A CLAMP CIRCUITS 
/Je i.-18-69 !<-KM 

,&9°081; UPDATED TO 
B LATEST REV, OF L M 

C. 

D 

/IJ.J,L, 8-29·69 Rl<NI 

C.9-'il'2'3; UPD/1-TE.D TOT 
L/>-TE.',,T NUMBER\NI;, 
SYSTEM 
MS 10'1-1./l Rk.M 
1o9-I007;ADPEP CLAMP 
CIRCUIT TO IC3<,IC4; 
R31RS WERE BW.n.,1'-4-{ 
RG WC:RE 150 Sl.. 
B.J,C 1-2.3-70 RKM 

D 

I 

2'-/ ~ 
/70 

(50 MEGAHERTi!.,<o NANO- E 70-317; R.A,7- -707_,c 7_ 'lz1;,., iJf5 
SECOND GATE PROPAGATION t__:__J..:..::.___:_~~~~Ll,;:!:!<,~-L.'.:~~tl.:.::::...J 
DELAY) 

DASH NUMBERS 005·008ARE 
SUI-IL I 01'. EQUIV. 

(35 MEGAHE.F\Ti!., 12 NANO· 
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 009·012 ARE 
COMBINATIONS OF LOGIC 
E.LE.ME.NTSWITH DIFFERENT 
FRE.QUENCY,TEMPERATURE. 
OR FAN-OUT CHARACTERISTICS. 
FAN·OUT IN THE FOLLOWING 
TABLE IS DE.FINED IN TE.RMS 
OF SUHLn(APPROX 2Yl'la.SINK 
CURRENT FROM+V) LOADS. 

FAN· MILITARY INDUSTRIAL 
OUT -ss·c TO+l'25"C o·c TO +75"c 

11 001.oos 
6 002 QO(o 

9 003,007 
5 004,008 

6.PRINTED WIRING BOARD SHALL 
Ml:.1:. T THE RCQUIREMENTS OF 
190-001050-001. 

~TEST. PER SEL 95092A-I. 
~ INDICATES TOP SOLDER 

(◄ QTY48) NOT REQUIRED 
WHEN PLATED THRU 

APPLICABLE DOCUMENTS: 
LI ST OF MATERIAL· LM lt.0.~90002.3 

ITEM DWG. OR PART NO. DESCRIPTION 

By■tam■ Engineering Lebor•tor .. • 

C 

I 

0 

IS" 
0 
lJ) 

§. 

THII DOCUMINI' A.NO TM IM• 
l'ORMATICilttCONTAfNID +ID!· 
rN AUTHl ,aon:m OP n'S- t----==;,,;,.,;.=,;;;;..;;;.:;;.;;~c=,;,.:;;;.,;,,,,;:;;,,,;;.;===;a,.:.-==-=::=-...... -t 
mu ...,.,.ltlMG wou,. ERWOLFE 
JOl:ll!I, IN C:ONIIDHA.TIOH J-,_..=.;.,;,__;:::....:,_-4:_,::....:,_~ 
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160-900024 

n 
SECOND DUAL JK FLIP-FLOP 
SEPARATE CLOCKS 

DESCRIPTION 

T?is circ_uit card contains six dual flip-flop circuits. The clock input is separate to each 
flip-flop m the package, The clrcuits have no direct reset, However, all flip-flops have 
separate set inputs. 

Refer to _Al !YPICAL on the logic and assembly drawing in regard to the following discussion. 
T~e applicat10n of a ONE to IC2 along with a negative going trigger on IC pin 3 causes the 
flip-flop to set. T_he application of a ONE to IC pin 1 along with a negative going trigger on IC 
pm 3 causes the fl_1p-flop to reset, IC pin 14 provides a direct set to the flip-flop. The application 
of a ZERO to IC p111 14 sets the flip-flop, causing pin 13 to go high. 

SPECIFICATION (Element) 

Speed: 

Noise Immunity; 

Logic Swing: 

Power: 

I in (ma) each data input: 

I in (ma) clock input: 

I in (ma) set input: 

I out (ma) each output: 

Propagation delay times are typically 9 n sec turn-off and 11 n sec turn-on, 

±700 mv at 25°C and worse case fan-out; ±450 mv from -55°C to ±125°C 
and worse case fan-out; ±600 mv from 0°C to +75°C at worse case fan-out. 

Logic ZERO is typically 0. 26 volts; logic ONE is typically 3. 3 volts at 2s 0 c 

Typically 55 milliwatts (per flip-flop) 

I. 66 (160-900024-003, -004, -007, and -008) 

1, 65 (160-900024-003, -004, -007, a,id -008) 

2. 8 (160-900024-003, -004, -007, and -008) 

22, 5 (160-900024-003 and -007) 
12, 5 (160-900024-004 and -008) 

• LIST of MATERIAL I Syat:eme Engineering Lebarat:arl■a I 20886 ILM IG0-90002.4 IE 
ITEM NOMENCLATURE:SECOl,..J1) DUALJK FLIP-FLOP SEPARATE CLOCK':) I CODE !DENT I SHEET 2 OF SHEETS I REV 

~TEM QTY REQ'O PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
MO. 00'5 K)04 003 ooa 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I I I I I I l<o4-I 0009 3-00I PRINTED CIRCUIT 
rUK KEV -:;t".E 
149-\N)()()I-C'\OO 

2 REF' IREF R'EF REF REF I72.-0llo:.'2.3- 001 DIMENSIONA..L DWG 

3 ~F Ra= REF REF REF l<oe.-10009 3-001 DRILLIN<=i DWG 

4 A.fl AR AR AR AR. 258-40000\-004 WIRE 

5 AR A.R A.R AR AR 2.{o'5-400001-004 SLEEVING 

<o 4 4 4- 4- 4 110·01'031.,9-00 I UN I PAD 

.., 
8 G G G (o la 2.S0-I li3to9- 002. TRANSISTOR QI-G 

• .9 2. 2 2. 2 2. 254-\00700·002 CAP .I )J f + 80 - 2 O % IO V C E R cI,a 

10 IX X X X <o 2.5'2..-115412.-00\ INTECIRATEO CIRCUIT ICl-<D 

II IX X [X G, C>< 25 2.-115412.-10 I 'ICI -a, 

12 [X X <o X C>< 2-S2.-115412.-'Z.0 I ICl-<o 
I'! [X G:, X X lX 252-115412.-301 IC.Ho 

14 G:, X IX X X 2S2-\IS410-001 ICl-<o 

15 X X IX X X 2.SZ.-II54I0-\0I IC.1-(o 

lie X X X X IX 25Z-I 15410-'2.01 ICI-G> 

17 X X iX X X 25 2.-1154I0-301 INTEGRA,ED CIRCUIT !CI-C.. 

18 I I I I I ::. s ~-, ,_.oo ,0-011 RE-S.. l.5K :': 51~ 1/4 w c.v,io:oN RI 

19 I I I I r 2 S3--l(>CC t 0-0S':i RE<:,. teon.~ 57; 1/a W CMP'oN R'2. 
20 3 3 3 3 3 2. S) -;::: ::, C. 1,:,- G\o l RES. SG,OSl. ±: :.,/ 1/a W, /v!PSN R3,5,7 

2i 3 3 3 3 3 /.. ~-3·-l' .. 1::(_ ,C-040 RES. IOOn :'." c:){ 1/u ,.rv (.MPSN R4,c ·' 

t 

◄ 

~ 

T 

LIST of MATERIAL Systems Engineering Laboratories 20886 I LM ICo0-9000~4 E 
PREP cRWOLFE 

DATE . Fort Lauderdale, Florida 3331 D CODE !DENT I SHEET I OF :!,. SHEETS REV l-3--<o'3 
CHK Rk.M 1-14·~':I 

ITEM NOMENCLATURE: 

ENGR '~\IAf<b'l G. }\,, 1L o j·l) b9 SECOND DUAL JK FLIP-FLOP 
SEPARATE CLOCK.<;:, 

APPD _;:__ -
' USED ON: SYS-8t,, 

LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 09:431 i ADDED ITEMS lo,B,'2042.I 
l'i& (,,-lb·.,9 RKNl 

7 h. 4/4,;, ~ 

69-C,89; ITEM 1 PAR.T NO, WAS 
~1 .. /( B 104 · 1000'78-00I, ITEM 3 PART ih-NO. WAS /eo8-I00078-00I 1.,,9 

N,J L B· 2. 9- 69 RKIV\ . 
Co9-1324·, UPDATED TG 11-\E 

C. 
1 ·; 

{!f L/\.1'i:.ST NUMBER\N\?:. SYSlTM, hi 
/ :r. °) 

~ 
MS. \Cl- lo-lo') 1-- f..'J.\ 

~ ,., 
<i,;-\r,o<o·, 1TEN\ '2:, Q1Y WAS 4 

(Ql-"1); IT\:.1/i '2.0 WAS 82O.D.·iQTY 

1/:/ 
r) 

D " WAS '2. :, ITEM 2.\ WAS ISOn;QiY f WAS'l. 7o 

RSK ,.e,.70 1•.:.....\<t,. .. ,\ 

E 70-10}4 RB 9-22-70 RKM ~-'2.4·70 foJ 

RECORD OF REVISION STATUS OF EAC'H SHEET 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
C 1) C 

r-E-,..::' IE 

' 
I 
) 

> 

,1.,, 

y 

LIST of MATERIAL I Byat:■m• IEngln■erlng Lllbor■1:Dl"laa I 20886 ILM 100-9000.2..4 IE 
ITEM NOMENCLATURE:SECONO DUAL JK l'"'LIP·F'I..OP ::iE:P"'-RATE' CW::,C,I<,<:, I CODE IDENT I SHEET 3 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 008 t\07 OOG IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS 

I I I I 1Co4-I0009 3-00I PRINTED CIRCUIT \,1._~~'~l~ 
2 ~'c:F REF REF 172.-0l<a3'2.3- 001 DIMENSIONA.L DWG 

:3 REF REF REf l~e.-I000'3 3 -OO I DRILLING OWG 

4 AR l>.R AR 258-400001-004 WIRE 

5 A.R A.R AR 2<:,S-400001-004 SLEEVING 

<o 4 4 4 I I 0-0I0'2,<,,C)-00I UN I PAD 

.., 
8 <o Co Co 2.50-112. 3 i..9-002. TRANSISTOR QI-G:, .. 9 2. 2 2. 2.S4-I O 0700-00'2. CAP ,,l,1,,cf+Bo-2or.. /OV CER cI,a • 10 IX X X 2.52.-1154 12.- 00 I INTECIRATEO CIRCUIT IC.I-CD 

I I lX X X '2.52-II54I'2..- IO I ' 'ICl-<t, 

12 IX X X 252.-11541'2.- 201 ICl-<o 
I "3 IX X X 25'2.-11541 2.-'?,0 I IC.Ho 

14 IX X lX 252-115410-00 I ICl-<c 

15 IX X (o 252.-1\5410-101 lC.1-(o 

\G X (a [X 2.52:-II5410-'2.0 I ICI-G> 

17 <o X X 252.-115410-~01 INTEGRA,Et:> CIRCUIT !CI-C.. 

re I r I '2S3-IOOO 10-077 RE'S.. t.5K ± 5% 1/4 W CMPSN RI 
I 

RE<:,. ,eon.'! 5% l/4W CMPSN I 19 I I r '253-1000\0-055 R'2. 

: 20 3 3 3 '2.5 ?,-1000 I 0-0~1 RES. '5Go0..a. ! 5% 1/4 W CMPSN R81 5,7 

I 21 .3 3 3 253-100010-04<.?J RES.10O.n :!: 5% 1/4 W CMPSN R4,b,8 
• ,r I PQrm 365-2:A f ,e: 
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+5 V 

14 10 IZ 13 4- B ca 
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R3 
~G0n.-

R4 
100.n.. 

G,ND 

3 

7 
I 
I 
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I •-,-----,r ~,_---,--, I 
L - _J 

,-
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I 
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II 7 s 

51 4'2. 4(o 44-

A 

41 

-, 
I 
I 
I 

I L-F--...,c...i L..:,;..----i-1 I 
L - _ _J 

D 
47 49 4'5 

+sv-..>---------.---------, 

0 

i='.8 
100.n. 

GND 

7 

6 

0 

zs 1(o eo 1e 

2.1 1'9 \"1 

15 

-, 
I 
I 
I 
I 

55 

7 
I 
I 
I 

I ~--~ ~..--.....--' I 
L - _ _J 

E 
<,,I 59 S1 

+5V-<1,-.-------+--------~ 

RS 
"'i<oO.n. 

R6 
I 00.n. 

' I 
I 
I 

5 + ' 

0 
79 

39 30 34 3c. 29 

-, 
I 
I 
I 

3 

8 

I ....,_ _ __,~ ~.----,--, I 
L - _ _J 

r 
I 
I 
I 
I 
L 

'35 

7e, 74- 7(c 

73 75 

31 

77 (ce!, 72 70 

71 (o9 

C 

28 

,----------- 54 
RI 

TO PIN+ OF lC1 TI-IR.U JC. I.SK 2 
+ SV -411-----------+----------~80 

I 
2.7 
53 

GND-o..------e----<----------~79 
TO PIH 10 OF IC1 THJI.U IC6 

2 

NOTES. 
1. ALL ITEMS AS SPECIFIED IN 

LIST OF MATERIAL OR 
- APPROVED EQUIVALENT. 

SIZE 

D IG>0-~0OO2.4 
REV. DESCRIPTION 

REV. 
E 

!WE Al'PO 

2. UNLESS OTHERWISE 
SPECI Fl ED RESISTORS 
ARE±S1/ •• 

A 
lo9-43 lj ADDED 
CLAMP CIRCUITS. ½_¼ ViflJ 
f)e, lo-lG,-b9 P.KM • 9 

3. 

i.,9-822, UPDJ>;, £0 ,O 
c u,,£s, >-1UMB£~1>-11;, 

4.THE LOGIC SYMBOLS ON •:.,'1>-IOO<c·,ADDED 
TMHILISSSTHDEBE0T,_C_ONFORM TO D CL"-,'.' P CIRCUITi R4E,Co 

~ WERE:1'50.n.;Rce.E,S 
5.DASH NUMBERS 001-004 ARE. WEf>.E 8'20.n.. 

5UHL II OR EQUIV, RSK 1-B•lO 1"-"-"' 
Sli'c~t;AG~iTlri~P~~:~o N ~E~~7_0_-_I 0_1_4_R _e ~,_-2_,_7_u_l<_K_,~·I ~'/_c+'_'~· --t 
DELAY) 

DASH NUMBE.RS 005--00SARE. 
SUHL I OR EQUIV. 

(35 MEGAHEF'.T2, 12 NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH 1-JUMBERS 009-012 Af'.E 
COMBINATIONS OF LOGIC 
ELEMENTS-WITH DIFFERENT 
FREQUENCY, TEMPERATURE 
Of'. FAN-OUT CHARACTERISTICS. 
FAN-OUT IN THE FOLLOW I NG 
TABLE 15 DEFINED IN TERMS 
OF SUHLll(APPROX 2YYla.SINK 
CURRENT FROM+V)LOADS. 

FAN· MILITARY 11-JDLISTF'.IAL 
OUT -55°C TO+l'25"C o·c TO +75"c 

II 001 005 
c,, 0"?. OOic, 
9 003,001 
5 004,006 

t>, 0 R1NTF:G VVIR1NG B·]J..MC, SH/..I_L 
MEET THE RE•)UifiEME'-JTS ·'.;F 
190-001050-00 I. 

l.TEST PEF, SEL -<S)-<i:A-1 
VINDICATE'c TOF ~-01. DER 

(► QTY 46; /sGT REQD 
WHEN Fi_ATED THF.•1 

APPLICABLE DOCUMENTS: 
LI ST OF MATERIAL- LM IG.0-90002.4-

ITEM DWG. OR !'ART NO. DESCRIPTION 

D 

C 

B 

A 



• DAT\::" ll/14/G9 IZ..EVA ' 
!60-900029 LOGIC AND ASSEMBLY SECOND HEX 

INVERTER . LIST of MATERIAL Syst:eme Engineering Lab0rat:0rlee 20886 I LMl<o0-90002~ B 
PREP. BWOLFE' -~TE II- to9 Fort Lauderdale, Florida 33310 CODE !DENT I SHEET I OF 3 SHEETS REV 

CHK .. RKM l-l~-6, ITEM NOMENCLATURE: 

DESCRIPTION 
ENGR 11~{..l,l-{u~ Hf-b9 SECOND HEX I NVERTE'R 
APPD /.r~;/.cr~~~~~ ~/'¥/4 ~SED ON: SY~-Sl., 

This circuit card consists of 36 inverter circuits contain~d in six integrated circuit packages. LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

Each Circuit accepts a logical ONE and inverts it to a logical ZERO. l..9-'o\1;UPD1'..l"EDTD Tl-\£. \ o;,/ f A. LA..Tt.~T N\.lM'i:.E~\N~ ~YS,E.M (,, l:,':) 
Mi \C-1..-t.'} RKM 

B 10-685;MP 9-3-lO RKM 9.,.70 tJ-8, 

-+ I+ 

.. 

r-
:;. RECORD OF REVISION STATUS OF EACH SHEET 
.... 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

B A. A. A. 
B A. A 

I 
U) 
0 
0 
0 
~ 

S.E.L. Form 365-1 -~ 
• + 

LIST of MATERIAL I By•t:•m• Englnaarlng Lab0rat:0rl•• I 20886 ltM l(o0-9OOO2'.9 IA Ultf/1~ J •• ta- llntlln ........ Lall•r- laa 20886 ILM l<o0-90002.9 
! 

to.. 
ITEM NOMENCLATUM:: SECOND HEX INVE.RTE.R I CODI lllNT f SHEET c!. OF SHE£TS I REV lalNOl■ ICUNE: .5ECOWD HEX lt-LVERTER CODE IDfNJ j St&T '3 Of 5HEIETS. IEV 

ITEM QTY REQl) PER DASH NO. PART OR NOMENCLATURE 01 REFEREN<;E 
REMARKS 

ttO- _005 004. 003 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATl()N - .., ........ MO. "'RTOI NOMEHCLATURE OR ll£ftllNCf tlEMMl(S 
I.ND. 00, 1vv• ,....... l>ENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I I I l<o4-100078-001 PRINTED CIRCUl"T 1r~~,~.~ J I I I 164-100078-00I PRINTED CIRCUl"T f!"~-~':'! ~ 
2 REF' REF REF REF REF 172-01~323- 001 DIMENSIONA.L DWG .l f72.-0l<o323- 001 DU,AENS\ONA.L. DWG 

:3 'REF'" REF REF REF REF 1<oe-10007e-001 DRILLIN<:, DWG .3 .--.r lfo'l?a-!00078-00 I DRILLING DWG 

4 A.R AR A.R AR AR 25B·400001-004 . WIRE LA AR rA,R AR 2.58-40000 l--004 WIRE 
5 AR A.R AR AR AR 21,,5-400001-004 SLEEVING ' 5-- AA AR SLEEVING - - IAR 2.loS-400001-004 
<o -~ 

7 7. 
, 

8 "8 ... 9 2 2 2. 2 2. 254--100700-002 CAR .iM--f c1,e. ~ 
10 IX IX X [X Ca. 252-1 \S03-.&...QQ.l lhlT~ATl!O CIRCUIT 'ICI-Q, 

~ . .!l. 2. 2. 2,_ 2 54-1 oo, 00-0.02 .CAR. c,, e. lolll 

JO :x X '' / ~Lc,__\i\50 ~::Ofil lllTEC!iRATl!D CIRCUIT I.Cl-Co .,.,._ 
lX IX lX X ' u (a 2.-5'2..-l\S0~8- IO l ' 'ICI-G:> u_ X lX C>< 12 n :.:..ns0"3.1!>-.:.1ll.L 'ICl-<o 

I e, lX [X <a [X X 7.5'2-1\S03B.-20L .. ICI-Ci I& 
.. C>< lX IX f?l:-? .1 IC:.Q.3_8 ·201_ IC.I-Ci 

I'! lX <a lX IX X 2..s'2.-I1SQ..3B:·3or .lCI-Co 

14 Ct> [X IX IX lX ·2s2~·03.:7-001 ICl-<o 
II. lX X lX 2S2.-1150 38='3.0l lCHo 

Til: ·- lX D( ~ i.:a,.'2d1SD ll-::..0.CI ICl-<o 

/'3 IX IX X IX X 12.S~IIS:J,J ... ,-1 o 1- IC.l-C:-. ,.. 
IX X X IX X t'Z-SZ:..115 0 '31-'2:Ur ~ \Ci:, ICI-C.. 

IX IX IX IX IX 'Zsi::iTS03T-'-3u1 J..N•EGRAT~O CIRCUIT ICI-Gt ~ I7 

I 18 I I I ' I 25~-100010-077 .RE!.. I .SK . Rt 

~ 19 I I I I I 25?,-100010-:-055 RE1'. 180.n. fU. 
O· 
0 N . 

I LO . 

t . I.LL. Por■ 365-2.A 

tm lX '/ ,c,,- ,_, ~.,,::ml~ IC.1-C:-. V' "" 
i lli. V ✓~ L Il.S.03.7-~ ICI-Co "" X 

I✓" 

I rrr Co: Ip,. ~ L~,- ,.._n,..,:.'~Ot· INTEGRATtO CIRCUIT ICI-C. 

f 
I J I ~:r-:-100010-077 RE'o. 1.5K Rt 

I I L rz5:,-\0 0 0 I o.:._ass:_ IRE.11. 1&0.0. R'Z.. 
. :- . 

·- C 

.JP'~-- t ,._c•·, -.:~•.;' ., ,. 



D 

C 

B 

A 

•• 1 

14
~CARD PIN NO. 

IC PIIJ NO. 

12. 

14- 10 C::.. 

0 

1v 

0 

.., II 

I 
I 
I 

I I z. '5 I 
L ______ ------------- ------~ 

A 
I '2 4- 5 13 

40 32. 33 

~~~-~-~--~-~--~ ~----.-~~-~ 
I I 
I I 
I I 
I I 2 ~ I 

L __ ----- ----- ----- ---- ---- __ J 
C 

34 30 31 

5S 5'5 59 C:03 

, ................... --. 

I I 
I I 

1· 

0 

0 
79 

2Co 15 

I.-_.__-~-------~-~___._-. ~_.__~~___._---.7 
. I 

l I 
I ?. 4 c., I 
L_____ ---------------------~ 

I 
I 
I 

Z4 '2,0 l<o 

44 

B 
17 2J 25 

4-1 45 49 

I C. 2. ~ G:, I 
L_ - ----- ----- ----- ----- ---- _ _J . D 

4(o 4'2 43 47 ST 

78 -,4 70 

3 

I I 
1 Ji a 4- ··I 
L______ ----- ----- ----- __ _J L __ ----- ----- -- --- ;,- ---- -------~ 

~ v--_ 
<o4 eoo 57 <al c:oe, . «,9 

28 
..------>--➔ 54 

RI 
TO PIN+ OF IC.I THRU1'» I.SK i 

+SV-411--<-------~-------480 
I 

2.7 
53 --4~---•--.... -----... -~79 

2 
·'•""-'•"t''·· .'-..W-.J"I ..... 11- ... 

... ,., OATE.11/l◄i~ll ~V 

NOTES. . 
LALL ITEMS AS SPECIFIED IN 

LIST OF MATERIAL OP, 
, APPROVED EQUIVALENT. 
2.. UNLESS OTHEP.WISE 

SPECI Fl ED RESISTORS 
ARE ±5 o/. 

lo.9 817; l)POl>.TEt> TO 
A, THE U.TE':,Tl:-1\l.~BE'III 

ST'E.K. ·--
3. MS 10-1,do'I 

4.THE LOGIC SYMBOLS ON 
THIS SHEET CONFORM TO 
MIL STD BOG,. 

5.0ASH NUMBERS 001-004 AP.E 
5UHLll OR EQUIV, 

(50 MEGAHERTi!.,G. NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 005-00BARE 
SUH LI OP. EQUIV. 

(35 MEGAHERTi!., 12. NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 009·0l2 ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WITH DIFFERENT 
FREQUENCY,TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN·OUT IN THE FOLLOWING 
TABLE IS DEFINED IN TERMS 
OF SUHLn(APPROX 2ma.SINK 
CURRENT FROM +V) LOADS. 

FAN· MILITARY INDUSTRIAL 
OUT -55"C TO+l25"C o·c TO +75"c 

11 001.005 
a, 002 ooeo 
9 oo~.oo7 
5 004,001!> 

<o,PRINTED WIRING f\OARD SHALLMEET 
T~E REQ\JIREMENlS OF 1qo-001oso-001, 

7,TEST PER SE.L 950Cl'2.A-I 
~INDIC/1.TES TOP SOLDER(AQTY47) 

NOT RE.QD WHEN PLATED THRU 

APPLICA~LE DOCUMENTS: 
LI ST OF MATERIAL- LM llio0·9000'2.9 

ITEM r:JWG. OR PART NO. DESCRIPTION 

TMII DOCVM9II' Me ffll! IM-
Byat:em• Engineering Lebar■tarlee 

l'OlllU.TICllol CONl'MNID MDI• 6801 Waet aunr;- ~vd., Fort Leuderd ... Florlda 33310 
IN AIITMI l'IIOPaTT 01' 1ft. t----'""""----','-----'-"--'"T''-"-_.;;;;:..;..;"--'-===a;;;;;:,.;_:=;;.:::.:::..;;;;=;;::...---1 
_, - ....,._ ERWOLFE 1·7-<i,'i 
lcaL IN o:NaUA.TIOH 1------1---1 
:=,:-".,:.:U~ l-CHK-~R-"'_""_.,......_1-1_,_.~_9_,, 
NOf llQ ---.a. GOP'(, ::: .':' .n: =: 1---,,,,...,,..,,...,--L.j.;_;_;__-4 
... M« ,_._,...,. 
-M'l'ftlNIMII......-Al ----

LOGIC. t ASSEMBLY 
SECOND HEX INVERTER - - -

lio0-9CXX12.,e . 

D 

C 

A 



..,. ,,. L>A I t:. I\/ 14/fo"' ~EVA 
160-900030 SCHEMATIC AND ASSEMBLY SECOND 

TRIPLE THREE "NAND" . n 
DESCRIPTION 

LIST of MATERIAL 20886 I LM i<o0-900030 B Systems Engineering Laboratories 

CODE !DENT I SHEET OF 3 SHEETS ERWOLFE 
DATE Fort Lauderdale, Florida 33310 I REV PREP le-30"""f' 

ITEM NOMENCLATURE: 
CHK RKM 1-\4-·b".I 

.SECOND TRIPLE THREE 11 NANO' ENGR I~ a.. ~"L.. 1-1r-i,9 

APPD, ·;,r//-J;.~',.,,r ' ,///./' USED ON:_ SYS- Bio 
This circuit card cons is ts of six integrated circuit packages. 

REVISIOt< D€SCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD LTR 

A logical ONE input is required at the same time on all inputs in order to generate a logical ZERO output. 

Any logical ZERO input will produce a logical ONE output. 

(o~-BI~, \JPDA:n:o TC L/\TE~T 10; ✓ ':f A. "lUMB'iRl~G ~Y<,,TE.M G, ,~ 

\"1',, \<J. :.-!.'3 .RKM 

B 70-BS~-~'{\ S-'Z.8-70 R~lv\ '3 -::.-70 at, 

◄ ➔ .. 
'. 

-
r- RECORD OF REVISION STATUS OF EACH SHEET 
~1 213 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 __ ,_ 

6' c£, ~-A. 
013 "' A 
I 

l.O 
0 
0 
0 
uJ 
0 

S.E. L. Form 365-1 -~ 
+ 

LIST of MATERIAL I Systems Engineering Laboratories I 20886 IL"M l(oQ-900030 I A. 
ITEM NOMENCLATURE: SECOND TRIPLE THREE"NA.ND'' I CODE \DENT I SHEET 2 OF SHEETS I REV 

-
LIST of MATERIAL I By■t■m■ IEngt,...rlfttl L■---■t:orie■ I 20886 ILM Ho0-1300030 IA 

llal NOMENCLATUIIE: ::,ECONO TRIPLE: THREE 'NAND'' I CODE \DENT I SHEET 3 OF SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

NO. 005 00~ 00:1 002 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

PRINTED CIRCUIT I FOR 1~.!zV SEE. I I I \ \ I I ia4-10007 8-00 I 149-1 1no1-ooo 

ITEM QTY IIEQ'O l'ff °"5H NO. PART OR NOMENCLATURE OR REFERENCE 
REMARKS 

MO. t>oa I007 006 IDENTIFYING NO. DESCRIPTION DESIGNATION 

I I I I 1'°4-100078-001 PRlt-JTEO CIRCUIT r~l~~Xor~ 
e REF REF REI=' REF' REF 17Z.-0\(o32.3-00I DIMENSIONAL DWG 

3 REF !REF ~EF i<EF' REF IG,8-100078-001 DRILLING DWG 
~ \ !REF R£F' REF 1"7Z-Ol632.~-oo I DIMENSIONAL DWG 

3 REF !REF" l'l'F IG,8-100078-001 DRILLING DWG 
4 AR AR AR AR AR 258--40000\-004 WIRE 

4 AR A.R AR 256-4 00001- 004 WIRE. 
5 AR AR AR AR AR 21.5-40000\-()04 SLEEVlt-lG .. 
lo 

7 

5 AR AR AR .2 lo S-40 000 \-004 S.LEEVING 

Co / 

7 
8 

➔ ~ 2. 2. 2 2 2 '2.'54-\00700-00'2.. CAP -1,u,f Cl, Z. ~ 
10 rx X IX X (o '2'5'2.-11 '5.D:.'2.- 001 INTEGRATED CIRCUIT lCl-<o 

f I rx IX X (o X '252-11'50"3'2.-\01 IC.I-lo 

12. rx rx Co IX >< '25'2-1 I 'SO ~'2.-'201 ICI -<:o 

13 rx Co X IX X '2.'5'2-1\SCY:> '2.- :,{)\ ICHo 

14 (o rx :x rx rx '2.S'l.-1\15019 -001 IC! -<o 
\5 IX X X X )< 2.'52-IISCl9 - IOI 'IC\-<.:, 

r-
IX X IX X rx '2S'2- IIS0\9- 2.01 ICI -Cc ~ Ila 

6' 17 IX X IX X IX 2'52.-1150\q ~Cl lt-JTE.GRATED CIRCUIT ICI- <o 
?is I I I I i '2'5':,-\000 \0-077 RES. I.SK Rt 
lO 19 I I I I I '2.S~-\00010-0SS RES.180.!2. R'Z. 0 
0 

t, 

~ C) 2 z e '2.54-100100-002 CAP. .t,U..,7 c1,z ~ 
10 X IX X 25'2,,t\5.032-001 INTEGRATED CIRCUIT lCl-<o, 

II X X X 2.52' 11503'2. IOI j IC.I-lo , , 

l'Z. .. IX X X 2S2.-\\S03 2-'2.0 I ICI -<:o 

\3 .IX X X '2.5'2. IIS.03'2: 301 ICI-Co 

14- IX X X 25'2.-:--115019-001 ICl-<o 

l!S [X IX '!:, 2.S'2. 1150\g-;- 10 I 'ICl-<o 
i,-

[X 15< - IC1 -fc ~ k. '2:, 1252 _ l\ '5019-"2.0l 

16' 17 E, IX 'X :2152. .\15_01 q.;..301 IIJTE.GRATEO CIRCUIT ICl-<o 

-? ta 253-1000'10-0"7"7 RES. l.5K . . ·-·- Rt I ,. I ~,, I I 1 l2.s.3c-1 O 00 tCHl5£ R~~-180Jl R'Z. 
0 
(.U ~· 
0 

$,E.L. form 365-2A t 
... 
r"I 

u.&.-MI-IA i 



D 

C 

B 

A 

8 . ' ... ---. 7 

NOTE. 
THE LOGIC ELE.MENTS ON THIS CARO CAN BE 
USED TO IMPLEMENT EITHER'"AND*oR"oR" 
FUNCT\ONS.THE"AND"IMPLEMENTATION IS 
SHOWN FOR ALL CIRCUITS WITH AN EXAMPLE. 
OF THE~OR"IMPLEMENTATION SHOWN DIRECTLY 
BELOW. 

1412 10 

8 

'-CARD PIN NO. 

IC PIN NO, 

TYPICAL 

0 

0 

141'2. 10 " 4 3 7 9 11 26 2422 18 U, IS 1~2123 

8 5 20 17 25 

., 

6 

---[!fr-

40 38 3/o 32 30 2~ 33 ?>B7 

34 31 

5 

0 

-Ilil-:.. 

0 
79 

sz so~ 444241 ~4749 c.,6(:,<1-62 585655 59<ol C..?> 

r ~ 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
L J 

E 
51 51 

TO PIN 4 OF 1C1 THRU lCGt 

3 

78 7~74 70 ~8&7 71 7375 

r 7 
I I 
I I 
I I 
I I 
I I 
I I 
I I L _____ J 

F 
72. 77 

-ZB 
,---------+54 

RI 
I.SK 

2 
-4t--------4--------~80 

I 
2.7 
53 

...... ~----------------~.79 

2 

NOns. SIZE 
···-i .. ·· .•. 

;p. 

I. ALL ITEMS AS SPECIFIED 1N 
LIST OF MATERIAL OR 
APPROVED EQUIVALE.NT. 

2.UNLESS OTHERWISE 

3. 

SPEC! Fl ED RESISTORS 
ARE±So/ •• 

4.THE LOGIC SYMBOLS ON 
THIS SHEET CONFORM TO 
MIL STD BO<o. 

S.DASH NUMBERS c;,01-004 ARE 
SUHL II OR EQUIV. 

(50 MEGAHERTZ,<o NANO­
SECOND GATE.PROPAGATION 
DELAY) 

DASH NUMBERS OOS·OOSARE 
SUHL I OR EQUIV. 

(35 MEGAHERTZ, 12 NANO· 
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 009-012 ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WITH DIFFERENT 
FREQUENCY, TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN-OUT IN THE FOLLOWING 
TABLE 15 DEFINED IN TERMS 
OF SUHLll(APPP.OX 2Yrla.SINK 
CURRENT FROM +V) LOADS. 

FAN- MILITARY INDUSTRIAL 
OUT -ss•c:ro+12s·c o·c TO +75"C 

11 001 ,005 

"' 002 ,OO(o 
9 003,007 
5 004,008 

E,. PRIN,EO WIR\l'\C.. l!>OF'.'RO Sl-11'\.\. 
Me.E.T "l"l-\e. 'Rli:QUIRE.MENi':> OF 
190-0010S0-001 

7. 1"c.'=>i l'E.R. ':/e.L 9!:.Cl':!?.J>..-1 

D i<o0-900O30 
REV. DESCRIPTION 

t.'l-81<,; UPDA,E.0 TO 
f:,... LATE'l.T 1-11.JMBE.Rl~lo 

'l,YS1"E.M. 
MS 10-?,·t.~ Rl<'.N\ 

~ lNO\C"'1E.S 1"01" SO\..t>E.'R ( Ql"'( <17\ 
NOT 'Rl:.Q\l\R.'l:.t> .t-1. l"L1'i'c.D Tl-\'R.\). 

APPLICABLE DOCUMENTS: 
LI ST OF MATERIAL· LM l<o0-9000<10 

ITEM DWG. 01 PART NO. DESCRIPTION 

a 
DATE APl'D 

THIS DOCUMINT MCI THE IN· 
By■cam■ Engineering Labaratarlee 

D 

C 

+-

B 

0 

O" 

~ 
0 

@ 
CD 

A 
l'OIMATIOM CONTAINID Hm• 6901 W-t Sun Nee Blvd., Fort Lauderdale, Flor-id a 33310 
IN AU THE l'IOPl!ffl Of ff5- l----'-----''7----,,---..;..:__;;.;...;;._;====-===-===---I 
TIMS eKNMllllMG 1.AIOIU.­ DRERWOLFE 
TOIIU. IN CONSIDERATION t------t----1 
Of M IKtU'T Of THIS l>OC-

UMINl', THe a::IPl!NT AOIEU t------~t-'"-'---1 
NOi' TO IIP'IODUa. co", 

;: INn:rr:,'! :.:: 1------,...L~..;;_~ 
flGI. AMT Nlf'OII. EJCln 
Wffll APPIIOl'MAH Al'PIIOVAl 
Of IUTl!MI INOIHlt:IINO 
LMOIATOIIU • 

? 

LOGIC~ A·ssEMBLY 
SECOND TRIPLE 

THREE ''NAIO" 

ODE IDENT NQ SIZE 

1 .. , 



160-900043 LOGIC & .ASSEMBLY SECOND MIXED 

r, LOGIC #7 

... 

r-
~ 
(5) 
0 
I 

~ 
0 

~ 
(JI 

DESCRIPTION 

This ~ircu,it card contains five quad 2-input NAND/NOR gates and two/four inRut NAND/NOR gates. Each gate 
consists of a two/four input AND gate followed by an inverting amplifier. Each of the gates £unctions as a NANp 
element in positive logic (as a NOR element in a negative logic), These types are useful where multiple inverting 
functions are needed or where multiple drivers are needed such as in clock distribution system~. 

• .. 
LIST of MATERIAL I By•t•m• Engineering Lebaratarles I 20886 ILM IGO-~0004'3 I-

ITEM NOMENCLATURE: SECONO MIX'E.D '-OC::>IC -:t;V7 I CODE IDENT I SHEET' 2- OF 2.. SHEETS I REV 

ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE 
NO. 004 00'?> 002. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION 

REMARKS, 

I I I I I IG4-I 00078-00l PRINTED CIRCUIT IFOR~~1~ \A9-t I-
2 REf REF REF REF 172-0IG323- 001 DIMENSIONA.L DWG 

3 REF FIEF REF' REF 1Co'2.-I00078-00 I DRILLIN(?) DWG 

4 AR AR ,ti.R AR AWG 24 WIRE SOLID COPPER TIN~O 
5 AR AR AR AR AWG '2.4- $LEEVING TEFLON THINWALL 
(o 

7 

e 
9 2 2. 2 2 UK-10-104 CAP. i!Hf,.,+,:~,,O,. "3-Pe,.,o c,, a CRL 
10 IX IX X '5 5G22.0 INTEC!,RATEO CIRCUIT 'ICI-S SYLVANIA 
\ I IX IX IX I SG240 ' "IC<"c • 
1e IX IX '5 IX SG 2. '2. I ICI-S 
1"3 IX rx I rx '5G 2.41 lc.G 
14 IX s IX [X SG "2.. '2.2. ICI-S 

/5 X I')( X SG 7-42.. IC.G 
IG s IX X X SG 2. 2.'3 ICl-5 
17 I rx X X SG 243 INTEGRATtO CIRCUIT ICG SYLVA.NI"-
18 I I I I RC07GF'l52J RES.. I.SK:tS-,o 1/4W COMP RI AB 
19 I I I I RC07GF"l81J RE':!. l!IOn~S"Vo 1/4-W COMP R2. AB 

S.E.L. l'orm 365-2A f 

+ 
LIST of MATERIAL Systems Engineering Labaratarles 20886 I LM lG0-90004 '3 A 

ERWOLP-E 
DATE 

Fort Lauderdale, Florida 33310 CODE !DENT I SHEET I OF 2 SHEETS REV PREP 1-(4-<ce 
~KM ITEM NOMENCLATURE: 

CHK I-IS-<,,-, 

MIXED LOGIC*7 ENGR !Jiu-,, ll .1-/ "°' k,,, SEC.ONO 
APPD. 

f,-3,a '~ .,_, ,.,,._,.-p«.. . ..4 ) /,0:/- ~USED ON: 

LTR / REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD 

A 11-~85; UPDATI:;D TO LA'TE':Si REV ,-10,,1 ~ OF '5 &.A, EL C..•10•71 R. l<."'1 . 

♦ + 

C RECORD OF REVISION STATUS OF EACH SHEET - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
6l 
0 A 
J ,. 
r 
I' 
~ 
UJ 

S.E.L Form 365-1 , .. 

~ 



► 

8 ' 

- 0 NOTE. 
THE LOGIC ELEMENTS ON THIS CARD CAN BE 
USED TO IMPLEMENT EITHER'AND"OR"oR" 
FUNCTIONS.THE"AND"IMPLEMENTATION IS 
SHOWN FOR ALL CIRCUITS WITH AN EXAMPLE 
OF THE~OR"IMPLEMENTATION SHOWN DIRECTLY 
BELOW. 

14-

IC PIN NO. 

10 

0 

0 
I ~~'~' ~jl ~ 
0 

--c::ITJ-

'-------------------- -- _________ _, 

14- IZ. B a, .3 5 9 I I 2<.> 24 2.0 IB l.'5 17 2.\ "2."=> 

10 4 7 13 22 25 

s~ so % 44 41 4-3 47 49 ~ c:;4 <oO SS 5'5 57 GI <o:, 

4'5 51 59 

7 

0 

---DD- 0 
• j 1 ~ ~ ~1~6~ ~ ~j 

0 
79 

40 3B 34- 3Z. 29 31 35 37 

I I 
I I 

- ------ ____ I 
C. 

3G 30 33 ·39 

76767475 7270<o6G9 

7:3 

3 

28 
----------->54 

RI 
TO PIN 'I- OF 1C1 THRU,lC<o I.SK 2 

5 

+sv-t.-e-----e---+----e---+-➔so 

Cl 
.I.Ur 
IOV 

C2 
.IM/ 
IOV 

I 
27 
53 

GRD-t._._ ______________ ➔ 79 

TO PIN 10 OF IC1 THRU IC'-

.4 3 

2 

SIZE 

D \~0-"::10OO4 3 
REV. 
A_ 

NOTE£ 

1. ALL ITEMS AS SPECIFIED IN 
LIST OF MATERIAL OR 
APPROVED EQUIVALENT. 

2.UNLESS OTHERWISE 

REV. DESCRIPTION DATE APPD 

SPECIFIED RESISTORS 
ARE ±5%, l/4W. 

3. FOR COMPLETE DOCUMEN­
TATION USE PC ASSY MFG 
PROCESS CONTROL SPEC 
149-100008-000 FOR 
CERTAIN CHANGES IN 
PROCESSES.COMPONENTS 
THAT MAY HAVE BEEN 
REFLECTED TO THE PART 
DESCRIBED. 

4.THE LOGIC SYMBOLS ON 
THIS SHEET CONFORM TO 
MIL STD BO<o . 

5.DASH NUMBERS 001-004 ARE 
$UHL Il OR EQUIV. 

(50 ME.GAHERTr.,lo NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 005-00BARE 
SUHL I OR EQUIV. 

(35 MEG AH E.RTr., 12 NANO­
SECOND GATE PROPAGATION 
DELAY) 

DASH NUMBERS 009·012 ARE 
COMBINATIONS OF LOGIC 
ELEMENTS WIT+-\ DIFFERENT 
FREQUENCY, TEMPERATURE 
OR FAN-OUT CHARACTERISTICS. 
FAN-OUT IN THE FOLLOWING 
TABLE IS DEFINED IN TERMS 
OF SUHLll(APPROX 2YYla.SINK 
CURRENT FROM +V) LOADS. 

FAN- MILITARY INDUSTRIAL 
OUT -55°CTD+l'2.5"C o·c To +75°c 

II 001 
G, 002-
'3 003 
5 004 

APPLICABLE DOCUMENTS: 
LI ST OF MATERIAL- LM llo0·90004"3 

ITEM OWG. OR PART NO. DESCRIPTION 

LOGIC$ ASSEMBLY 
SECOND MIXED LOG\c.:tt"7 

2 1 SHEET 1 

◄ 

c::; 
r, 





SECTION VII 

DRAWINGS 

7 -1 INTRODUCTION 

7-2 This section contains all of the system logic and wiring 
diagrams. The logic circuits for each of the functional sec­
tions are contained in drawing sets and are identified by an 
engineering drawing number. These sets are arranged in 
numerical order, as are the individual sheets within the sets. 

7-3 Refer to Volume 1 of this manual for the detailed dis­
cussion of the circuits contained on the drawings in this 
section. Also, refer to Section VI of this manual for schematic 
and assembly drawings of the individual circuit cards. 

7-4 CONVEN'J;'IONS 

7-5 LOGIC SYMBOLS 

7-6 Logic symbols are used to represent the circuits con­
tained on the circuit cards. Figure 7 -1 illustrates the 
symbols used for this purpose. 

7-7 The circles on the inputs and outputs of the SEL 806B logic 
symbols denote a zero volt (0V) condition as the true state of 
the circuit. For example, an inverter may have a circle on 
either the input or output depending on how it is being used. 
The buffer shown in figure 7 -1 is a noninverting stage, and as 
such does not have a circle on either the input or output. How­
ever, some buffers do invert and therefore are treated like 
inverters. To distinguish between a buffer and an inverter, 
the symbols are labeled either BUF or INV. 

7-8 The standard discrete component logic symbols are also 
shown in figure 7 -1. This portion of the figure also provides 
some pertinent information concerning the logic circuits 
described. 

7 - 9 LOGIC LEVELS 

7-10 The logic levels used by the micrologic circuits in the 
system are either 0 volts for a logic ZERO or +3. 6 volts for 
a logic ONE. In the discussion of the detailed theory, these 
levels are referred to as ZERO and ONE, or Low and High, 
respectively. 

7 -11 The logic levels used by the standard discrete logic circuits 
are either 0 volts for a logic ZERO or -6 volts for a logic ONE. 
In the discussion of the detailed theory, these levels are referred 
to as ZERO and ONE, or Low and High, respectively. 

7 -12 WIRE ADDRESSING 

7 -13 Wire addressing on the logic diagrams permits tracing 
signals between drawings or individual sheets of a single drawing. 
When the destination or source of a signal is shown on another 
sheet of a set of drawings, there are three possible addressing 
schemes used on Systems Engineering Laboratories drawings. 

7 -14 The three addressing schemes are presented in the follow­
ing list. 

a. 31 - STXFER 

b. 31 - 13B24 

c. 26-14A3-ABCH 

7 -15 Example (a) indicates that the signal could be located in the 
upper, right-hand quadrant of sheet 3. The mnemonic designator, 
in some cases is obvious; however, it is not essential that the 
reader understand what the mnemonic stands for, since it is pro­
vided as an aid in tracing signals from one sheet to another. 

7-16 Example (b) is similar to example (a) except that, in place 
of the mnemonic designator, the circuit location is used. In 
this example, the circuit used is located in card location 13 of 
row B of the card tray or swing plane and the signal wire is con­
nected to pin 24 of the circuit card receptacle. 

7-17 The wire address provided in example (c) is explained in 
the following discussion. 

a. The first two digits of the legend are the last two 
digits of the drawing number. 

l. In some instances, this number may have 
three digits for the drawing number. 



2. When the wire address references a circuit 
within the same set of logic drawings, 
these digits are omitted. 

b. The second part of the legend gives the sheet number 
of the drawing set and the vertical and horizontal co-ordinates 
(zone) of the signal source. For the example - Sheet 14, verticai 
co-ordinate A, horizontal co-ordinate 3. 

c. The third part of the legend is the mnemonic 
as signed to that signal with an H or L indicating that the signal 
level logically implemented is either High or Low. For the 
example - mnemonic ABC, logical signal level High. 

7 -18 SIGNAL LINE CALL OUTS 

7-19 Most primary signals on the logic diagrams are labeled 
with the name of the signal being generated. A reference to the 
voltage level of the signal is indicated in one of the following 
manners: 

a. + or - sign before or after the signal name indicating 
a high or a low. 

b. H or L indicating high or low before or after the 
signal name. 

c. A bar over the signal name (XFER) indicates a low 
and the absence of a bar indicates a high. 
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