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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 descrip-

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 l.aboratories systems provide for 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 panels, 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.
numbered from top to bottom.

The major units are also
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 2F 1A indi-
cates that the unit is located behind unit 2F'1.

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 designafed 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 leff, in the third row of connectors from

the top.

6-9 Circuit Card Test 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 6C5 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 bottorm 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 P1, P2, P3, etc., and the receptacle is
part of the interconnecting cable assembly between the card trays.

6-15 Al11/O 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 P1) provides for connecting
the cable from the computer I/O bus. The female half of the con-
nector (designated P2) provides for connecting a cable which ex-
tends the I/O 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
1/O interrupts, 50-pin connectors (designated P3, P4, etc., as
required) are used to connect the cables for this logic. The 50-pin

cables connect in the same fashion as the 104-pin I/O bus extension
cables.
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6-17 Connector Pin Numbers e Specifications

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 50-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, andJ are desig-

® 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

" _
nated 101, 201, 301, 401, 501, 601, 701, and 801 respectively. composition and are rated at 5 percent, 1/4 watt

6-19 ASSEMBLIES AND CIRCUIT CARDS 6-27 ABBREVIATIONS

6-20 A complete set of assembly drawings, with parts lists is 6-28 Abbreviations for reference designators and descriptions
provided in this section for all major assemblies and circuit used in the parts lists are as follows:

cards contained in the system. The drawings are grouped and

presented in the following order: 6-29 Reference Designators

® TFinal Assembly

C# - Capacitor
e Major Assemblies .
CR# - Diode
i it d
¢ Circuit Cards R# - Potentiometer and Fixed Resistor
6-21 FINAL ASSEMBLY AND MAJOR ASSEMBLY DRAWINGS .
O - Transistor
6-22 The first mechanical assembly drawing presented in this 1CH Int ted Ci "
section is the final assembly. This is followed by the major ntegrate rreut
assembly drawings, which are arranged in numerical order.
Included here are the drawings which show the card location 6-30 Descriptions
and complement of each logic plane.
A - ired
6-23 CIRCUIT CARDS /R As Require
6-24 The third group of drawings in this section is the circuit N/R B Not Used or Required
cards. These drawings are arranged in numerical order and
include the following information: S.S. - Stainless Steel
@ Circuit Card Schematic ME - Metal Film
e Circuit Card Assembly DC - Deposit Carbon
® Parts List MG - Metal Glaze

@ Circuit Description W /W - Wire Wound
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, “fIshe RIAR[AR|223=300001-001|CABLE TIE -
E 1]2]3]4[5]6]7 8 90N 121304 ?;ECSR%O]ZR;W%O; IR PRI IEE E ALY a4 2B DIARDIAR] 203-200003-001 |SPRING TAPE, 38X Y4 RHOPAC
o e ofm SEIARIK AR 203 - 200005-004| YAPE PRESSURE SENSITIVE |
‘ Sbsie i o T [11B-016691-020 [ LABEL , )
9 'g“xs 955 I I 1 1 ) I B 25§-70000’SéDUSWRKER STRIP TERM . BLoK ‘ 1
o ol 20l T LTI TT 1 1]256-000160-00!| TRANSFORMER ‘ ‘ '
u MEREEE 1 1]256-100006-00{ LINE FILTER
S.E.L. Form 365-1 { SEL torm 20020 F 3 ‘
v E v
LiSTof MATERIAL | Systems Engineering Labarataries | 20886 [LMI07-01593S | H LIST of MATERIAL Systems Engineering Laboratories | 20886 LM 107-0/5920 |1
ITEM NOMENCLATURE. POWE-R_ SUPPLY CHASSIS ASSY CODE IDENT [ SHEET & OF SHEETS | REY ITEM NOMENCLATURE: POWEIR. SUPPLY CHASSIS ASSY CODE IDENT | SHEET <+ OF SHEETS | REV
ITEMm| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS ITEM| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE ’
NO. OO 70O IDENTIFYING NO. DESCRIPTION DESIGNATION NO. {00 500400021001 IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
I [ |1 [i07-015746-001 [CHASSIS ~P/S 22 (B ' 207-100007-001 [RLOWER.
? f ! 1O-0i5790- 001 |BRACKET, LEFT 23| 1 | | ] 259-700011-00% | TERMINAL RLOCK -
z 110-016025-001 [PLENUM 24 |REF |REF |REF |REF|REF|110-100019-001 |[TIE OFF PLATE
4 10-016020- 00} [COVER, PLENUM 25l2 [2 |2 |2 259-700018-002 [SPRING CLIP
5 11 |N0-016052-00! |PLATE -TERM. MTG. § 26 |ReF |REF|REF| REF 101-100005 240 POWER SUPPLY CONFIG CONT.
A HO-016027-00| |BRRACKET -FAN 2704 |4 |4 |4 201-100010- 0B0O | SCREW PAN HD (-32 X /2
7 I |1 [223-100001-007 [CABLE CLAMP, NYLON 3 28| 4 |4 |10] 4 {10 [201-100010-028 P 0-32%.38_
8 |1 |223-300013 -001 [EDGETRIM,PLASTIC GRUMMET /5 _|BASKETWEAVE foolz2tzl2 4 |201-100010-037 | » ©-32X 134
NE 201-700023-022 |SPACER*(@,Yax Y2 LONG e 2014 |4 |4 |4 ]4 |201-100010-045 " 8-32X.50
10 1|1 [10-015790-002 |BRACKET, RIGHT T 3l {4 | 4 |201-100011-06% [SCREN PAN HD 10-32X.50
i b | 1 |259-700017-005 |COVER TERM. BLOCK , , T 32/ 5|5 [15] 3 |17 |201-300002-005 |WASHER - FLAT # G
E 12 |15 |223-500001-016 | TERMINAL - INSUL 1 B ] N U , .
13 AR|AR[258-500001-091 |WIRE INSUL, '/c) STRANDED - 1344 |4 |44 |4 [200-300002-010 |WASHER-FLAT * 0
14 AR|265- O0002-004{INSUL . SLEEVING POLYOLEFIN SHRINKARLE - 35 _ ' ; , :
] AR|AR|222-30000]-00I|CARLE T\E _136l4 |4 |4 |4 | 4 |201-300014-009|WASHER SPLIT-LOCK # |0
2|0 203-200003-001|SPRING TAPE , 3/gX /4 z(37]2 |2 |2 |2 |2 [201- 200018-002|NUT-HEX 6 -32
§ 17 203 - 200005-004{YAPE PRESSURE SENSITIVE ol38l14 |4 |44 |4 [201-200017-003|NUT- HEX &-32
N E | |+ [1©-016691-020 | LABEL YIzs|4 (4[4 |44 [201-200016-005NUT- HEX 10-22
oL '] 1 [259-700005-005|MARKER STRIP,TeRM .BLoCK E 34(1 2121212 ]2 |201-300014-007|WASHER SUT-LOCK #(
;ﬁ 20 ] 256-000160-001| TRANSFORMER OI4 VI X | REFIREF[REFREF|1B4-~100 1 1S WIRING DIAGRAM
ol 21 i [256-100006-00I[LINE FILTER Ylazirer 134-100116 [WIRING DIAGRAM

S.EL. Form 365-2A

f

S.E.L. Form 365-2A

X
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TERMINALS FAR SIDE

NCOTES:

LITEM24 SELECTED PER ITEN26.

/575 REF

@ |
QO sccTion a-a

./ ] T I T I
AN
32)37)49)
% @ SEE i\lOTE—# |
/ / F-BSAR['F;' -
& [©) B 3 3
-
5.00REM™
K
[¢] == o] = [¢] OV s
OICENCO0DC )
-001 SHOWN

\@
Jal e

DO

DDD

REVISIONS

LTR

DESCRIPTION

INC BCOTI-579 7R B46-T1_

(REMOVED LIST OF MATERIALY

THE USE, DUPLICATION OR DISCLOSURE OF

MATERIAL:

5B
=
10
4
[N
13
b
v
1 &
1
|
L.
x
APPLICABLE DOCUMENT
L/MAN0T-015939
UNLES5 OTHERWISE SPECIFIED Systeams Enginesring Laboratoriss
DIMENSIONS ARE IN INCHES Fort Lauderdale, Florida
TOLERANCES ON DRAWN DATE d
BASIC DECIMAL PLACES IGLEHEART  19-8-¢7 POW A
DIMENSION XX CHECKED —
UNDER 12 .07 005 C.W.PICARN [9-1)-67 c Q SUPPLY
12TOC 24 .03 010 ENGR _
OVER 24 06 . 015 CHASS'S ASSEMBLY
ANGLES +0° 30' PROVENGR 2 RALDWIN [9-12-67

SIZE | CODE IDENT NO. | DWG NO. REV )
THIS DATA (N WHOLE OR W PMRT) FOR 101 10DO0S MR ZURER  {9-12:67 D | 2088 107- 01 . H |
WANUFACTURE GR PROCUREMENT WITHOUT EXT Aser Tsoon|ER e 0886 o7 5939 B AN

THE WRITTEN PERMISSION OF SYSTEMS _

ENGINEERING LABORATORIES IS PROHIBITED. APPLICATION SCALE | [sneer 1 o 4

APPROVED




R4

1

i

LIST of MATERIAL

{ l Systems Enginsering Laboratories ‘20886 \ i k3
! TEM NOMENCLATURE: POWEIR. SUPPLY CHASSIS. ASSY . ‘EIXEIE!L__?}ET j57 OF SI-ETS!!V l
: M GTY REQD PER DASH NO. PART OR NOMENCLATUREOR & |  MEFERENCE | REMARKS !
“Ino. NO7I006 IDENTIFYING NO. DESCRIPTION DESIGNANION
z 207-100007-001 |BLOWER. .~ ] e
23 I |1 [259-700011-005% |[TERMINAL BLOCK I R
{24 REFII0-100019-001 |[T'E OFF PLATE SEETE B
1zs 2 |2 |259-700018-002 | SPRING CLIP &
26 REF|REF|1IO1- 100005 . 240 POWER SUPPLY CONFIG.CONT. R
327 4 | 4 |201-100010- 0%0 | SCREW PAN HD 6-32 X V/z -
Jlze 32| 4 |201-100010-028 T 6-32X.38 B |
29 2 [201-100010-037 " ©-32X 1 34 — 3
{30} ¢ 1'Z[4 |201-100010- 045 " 8-32X.50 . |
13 4 201-100011-06% [SCREN PAN HD 10-32X.50 =
32 3| 5 [201-300002-005 |WASHER -FLAT ¥ G ]
e T , 3
~ 134 4 201-300002-010 |WASHER-FLAT #* 10 E
25 ) g - B
B ETA 4 201-300014-009|WASHER SPLIT-LOCK # |O =
FYEX 3 | 2 |201- 200018-003{NUT-HEX 6-32 -
ol3s8 4 | 4 [201-200017-003|NUT- HEX &-32 -
by ED) 4 [5<]201-200016-005 NUT- HEX 10-32 T
Olac 3 | 2 [201- 300014 -00T|WASHER SLIT-LOCK #( =
v £ : 154100115 |WIRING DIAGRAM o =
wi £ I134-100116 |WIRING DIAGRAM =
SEL Porm 385-2A A
v
LIST of MATERIAL Systems Engineering Laboratories | 20886 [LM107-015939 |H
ITEM NOMENCLATURE. POWETR_ SUPPL\\/ CHASSIS ASSY CODE IDENT SHEET 7 OF SHEETS | REV
iTEM| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. OOTOOw IDENTIFYING NO. DESCRIPTION DESIGNATION
43 REF| 1 34--100 117 WIRING DIAGRAMN
44 5 (7 1201-2000i7-002 [NUT,HEX SELF-LOCK 6-32
45 | | <]118-1000|8-001 [MOUNTING 1T (HDW)
4¢ REF 1% 4-100261- 000|WIRING DIAGRAM
,‘_
-
z
S
)
o
2
[SX]
\O

S.EL Form 365-2A

v

LIST of MATERIAL Systems Engineering Laboratories 20886 LM |07~ O|59 59 H

ITEM NOMENCLATURE: POW =R, SUPPLY CODE IDENT |SHEET @ OF SHEETS | REV
iTEm| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. [0OBI00#003002001|  IDENTIFYING NO. DESCRIPTION DESIGNATION
43 134~-100117 WIRING DIAGRAM
(44| 717 |\3] 5 |15{201-200017-002 NUT)HEX SELF-LOCK 6-32
45D 1|1 [ V][ [118-100018-001 [MOUNTING KIT (HDW)
406 134--1002061~-000(WIRING DNAGRAM

..’

|-

z

0

~J

i

o

Ui

0

W

Noj

S.E.L. Form 365-2A
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4

LIST of MATERIAL Syatems Enginsering Laboratories 20886 |LM14)-100312 - LIST of MATERIAL L‘Svstems Engineering Laboratories | 20886 (LM 141-10032/2 -
PREP | = PEREZ- CUBAS 8_3577‘/ Fort Lauderdale, Florida 33310 CODE IDENT | SHEET [ OF 2 SHEETS | REV ITEM NOMENCLATURE: CARD LOCATION & COMPLEMENT LIST CODE IDENT |SHEET 2 OF 2  SHEETS | REV
crx "E:MANQEENEST&”ZLF ION & | TEm| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE CEMARKS
ENGR L' ol ). |l COMPLEMENT ~ LIST 7 NO. IDENTIFYING NO. DESCRIPTION DESIGNATION
APPD | 49t ) s |fsci7y| USED ON: 55 4102 (704004) , SYNC MODEM IR I [144-100210 |CABLE ASSEMBLY
LTR REVISION DESCRIPTION DATE APPD|| LTR REVISION DESCRIPTION DATE APPD 2 | ]60— OR3Z2R9-00]} OCSCILLATOR
3 2 |160-100026-00| | GEN REG EVEN
4 2 | 160-100069-00! | CABLE TERMINATOR
5 5 [160-100078-003 | 2 NAND
=) 2 |1860-100079-00| | ONE SHOT
7 N | 1144- 100224 CABRLE ASSEMBLY SEE NOTE L.
8 - \ [144- 100293 CABLE ASSEMBLY '
P ¢ P 3 {160-900020-0C3| 4 NAND
o | |160-900022-003{JK - AND
I 3 |l60-900023-003|JK-CC
2 4 |160-300024-C03 | JK-5C
13 1 5{160-900029-003 | HEX INV
14 3 [le0-200030-003| BNAND
'Z RECORD OF REVISION STATUS OF EACH SHEET — 5 | [160-200043-001| [ LOGIC MIX#7
}‘ 112131451 6(7!8l910[11{12[13][14[15[16]17]18[19{20]21122[23(24,25[26]2728|29|30]31|32|33]34|35/36|37!38139(40]41{42 % I l 160-08325/-000 JUMPER CARD
- N
~. i
o 3
¢ &
i N

S.E.L Form 365-1A
S.E.L. Form 365-2A f



ERN/74-/

DATE B-4-7/ FEV~ 1
I NOTES: SIZE . REY,
e 1FOR CURRENT mooe opTionr-z200| D [1A110021T -
i REPLACE THIS CABLE ASSY WITH [REV. DESCRIPTION [oate [ApPD
: j44-100225 00! 1
30292821 625202322220 19 1B 16151413121 109 87 €54 3 2 |
1 @(@@gj <
- L
@ l% DE )KM@%P@ A @ﬂmm@@b@% @gz W(DQ( D40 B
E
. —
30297821 2625 24232 A 2019 BV IS 1AB 21N 109 87 65 43 2\ o
e
C
[
=
TRAY LOGIC £ OR WIRING APPLICABLE DOCUMENT
DIAGRAM LISTIVG CHART LM 141-1003/2
I 120-100659-000
LEGEWMD
. D No SHEETS | DRAWING NUMBER
COMMECTOR- 104 PIN "AMP COMMECTOR
OCCUPY WG CARD POSITION
CONMECTOR- 5O Pl "AMP" CONNECTOR Systems Engineering Laboratories J
OCCTUPYING CARD POSITICOW ToAATION COmTANED e 5901 West Sunrise Blvd., Fort Lauderdale, Florids 33310
IN ARE THE PROPERTY OF SY5.
@ NO CARD- "ELCO" CONMECTOR PRESENT AS SPARE Tons momezine weore DR RO WD) [5/1/nf CARD LOCATION AND
FOR FUTURE CARD EXPANSION e, e et aanees | K COST:\(P‘\\IEF‘S‘CN)E E\“'\l,? Al
@ UL - OCCUPIED MO CARD OR 'ELCO"COUMECTOR PRESENT Use on aswsmt 1ais oot [ENGR /1 ) ) |5/e/s
: UMENT N HOG o N A,
(S) SETBACK CARD ¢ COLMEGTOR REMOVED FOR SLEARANCE ety osi o Ll T | 2 2/8 F—— &
OF FRONT PAMEL COMPONENTS o srstous GiNstn | APPD 20886 | D [141-100312
. 554102 (104004)
2 l 7

2

T ] SHEETY o f N



¥

ERN 123-] DBATE9-17-70 RFV.

LIST of MATERIAL Systems Engineering Laboratories 20886 LM /44-/002/0 A
PREP | oFNE G |roso Fort Lauderdale, Florida 33310 CODE IDENT | SHEET / OF 3 SHEETS | REV
™ 7 TTEM NOMENCLATURE:
/! 717/ CABLE ASSY
NGR | JDm (T /0 & BT7C
APPD [ L s o gy USED ON: 772926 SYNC. DATA MODEM IN7FC.
LTR REVISION DESCRIPTION DATE  |APPDYf LTR REVISION DESCRIPTION DATE | APPD
A 7362 W, ©-13-71 mRc |53/ |6
+»| -
'Z RECORD OF REVISION STATUS OF EACH SHEET
1]2]3[a]5]6]7]8]9 0213415 16]17 18 1920 21[22]23]24]25]26]27]28]29[30] 31 32]33]34] 35 [36] 3738 39]40] 41| 42
.F“)
a
0
N
1)
S.E.L. Form 365~1
LIST of MATERIAL [ Systems Engineering Laboratories 20886 LM 144-10017210
ITEM NOMENCLATURE: C,A,IA/O ERTC- SYNC.DATAMODEMINTFC) CODEIDENT |SHEET 3 OF =  SHEETS | REV
iTem| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. hosloor]ooe IDENTIFYING NO. DESCRIPTION DESIGNATION
\ | \ 1 [2599-500003-002|CONN 104 PIN F AMP
? } i I 1259- 500003-003JCONN 104 PINM AMP
2 7259- 300001-002[CONN 50 PINF ANMP
4 7259- 50000{-003|CONN B0 PINM AMP
Z 1041 04[M04]259- 900010-030|S0CKET  24-2¢ AMP
[ NG [11G259- 9000 10-023|PIN 24-26 AM P
7 212 172 ]160- \00069-Q0I|[CONN CARD
8 Py 1L ]160-083278-002|CONN CARD ’
= <K ARIARIAR|258- 000940 -001|WIRE B 26 AWG T W/P W.L, GORE ASSY|g:
B BLAK/WHITE
10 |6 |6 ]223-300008-002|MOUSE TAIL
i ) \ 1 1259- 50000 1-003|CONN 50 PINM ANY
—
<z
B
I
)
O
N
O

S.EL

Form 365-2A

v

LIST of MATERIAL

<

I Systems Englneering Laboratories 20886 LM ‘/aa-1002/0

ITEM NOMENCLATWRE: C. 4. 7/0 & B7 C- SYNC.DATA HOOA/ W7FT.| CODE IDENT |SHEET 2 OF = SHEETS | REV
TEM| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE
No.[oosfooalbosloazloos IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
PP [259-500003-002 | CONN. 104 FPIN F AMP

2L {1t |t |/ |259-500003-003 | CONN. /04 PIN Af AMP

3 L V1 )7 |259-50000/-002 | CONN. 50 PIN F AMP

o Lt | |259-50000/003 | ComMN. 50 AIN A7 AMP

5 [TOA\5A)153] 5 [157|259-900010-030 |SocwET, 24-26 ArE

S [NIGIeel el 66l 66| 259-900010-029 PRIV PE-26 Al
7lrle i |2 |2 |/60100069-007 CONN. CARD

IS BT R i L. 1 |160-083278-002 CONN. CARD

2 AR [AR AR |AR |AR | 258-0009420-00/ W/RE, * 26 awe T W/~ W. L. GORE ASS,

BLACK / WHITE
/016 |6 |6 | &6 [223-300008-002 | MOUSE TArL

259-50000(-003

CONN., 50 PIN M

AMP

0I200]-p¥I W1

S.E.L. Form 365-2A



‘ . EAN |2 3-¢
i : - ) { R v - 2 DATEQ.7.7p MEV~ 1 -
i ; REVISIONS
. i ZONE | LTR DESCRIPTION DATE APPROVED
O . A{7/-362 NR, 5-13-71 gpc |¥13)y, oy
; ;
‘ O o 0o o 0 O /@
@\ @\\Ooooooog EOOOOOOO‘
A 2 D
A30 7 gy
N\ B
- P P2
‘ c O O o O O
] CQ00 000
0%Y] 0%
C
ARD ((79 l z
P3 Pa
Q00 [0 O]e)
9
) 000
@ / OOOO’ c
- C
N i E .
ALE | ((79 E DASH MO CHART
! DASH CABLE LENGTH (iM.)
\ o OJATBlCcTDlE T F
E ~001 | 2e.00| 28,00 |23.60 30,70 |32.00 | 34,00
000 2002 150.00|52.00 53,00 54.00 | 5.00) 53.00
003 [ 74.00| F6.00| 77.00|74.00{80.00 | 32.00
~00 4980010000101 .0O{IO2. L0} 164,02 16600
» 005! 2¢00[ w000 T ; A ‘_
~006 | 30,00 5006] < 3
e — - N -007 [74.00] 74,00 >
[ tRom ] JcoLok [AWG] REMARKY| FROM TO COLOR[AWGIREMARKS || FROM TO COLOR[AWG[REMARKS][ FROM TO CO LOR[AW G REMARKS 0o R S
PI /P2 10| V. WHT [ 26 | Twist |[Pi/P2- 30a[saee- 23 | WHT | 26 | TWIST ||PI/P2-511 1430~ 25 | WHT 26 | TWIST |[P3/Pa-102|A28 - 26| WHT | 26 | TWIST -
20! 72| BLKR ._f 404 24 | BLK Gl 26 | BLK 202 25| BLK
107 = L OWH N 305 25 | WHT 512 27 | WHT 103 28 WHT
202, a4 | =LK 405 26 | BLK cl2 28| BLK 203 27| BLK
03 5 | wer 306 27 | WHT 513 29| WHT 1.04 32 [ wiT
202 e el | 406 28 [ BLK GI3|A30- 30| BLK 204 31 [BLK
04 ] 7 WHT 307 29 | WHT 701[A22- 33 [ WHT 105 34 WhHT
} 2049 8 | BiK %07 30 | BLK 801 34 BLK 205 33 BLK B
105 o [ WHT 308 31 | WHT 702 35 WHT 106 38| WHT -
205 | 1o Bk 408/A22- 32 |BLK 802 36| BLK 206 37 | BLK L
B 1060 | i1 | WHT 309[A30- 1| | WHT 703 37 WHT 107 40 | WHT |
| 206 {7 BLK 409 12 BLK 803 38! BLK P3/Pa-207 . 39 BLK | |
Y 12 [ wWHT 310 13 [ WHT 704 32 | WHT P5-_ 102 41 | WHT |
P07 14 | BLK 410 4 | BLK 804 40 [BLK PS- 202[A28-42 |BLK |
108 1S [ WhT 310 s | WHT 705 41 | WHT P3/P4- 1 09[A30 - 33 | WHT |
208|A25- 16 | BlK ai] 16 | BLK 805 4 2 | BIK P3/P4-208|A30- 34 | BLK |
109430~ | | WHT 312 17 | wHT 706 43| WHT PS5 - [03[A28-43 | WHT -
20g| | 7 |BLK alz 8 | PLK 806 44 | BLK PS5 - 203lA28-g4 | BLK L
. ) 2 [ WHT 313 s [wuT 707 45| WHT P3/P4- 301 [A30- 35 | WHT -
210 4 |BLK 4131A30- 20 | BLK 507 46| BLK 401 36 |BLK
i1 S [WHT 503|A28- 2 | WHT 708 47 T WHT 302 37 [ WHT APP _ICABLE DOCUMED
211 c_|BLK G03 I IBLK 808|A29- 4 8| BLK 402 38| BLK M 144100210
1z 7| WHT 504 4 | wHT 709|A30-3 | [ WHT 303 39 [ WHT
212 8 | BLK PI/P2- 604 3 1BLK 809[A30- 32 [BLK 703 40 | BLK
TE o | wWHT PS5 104 8 | WHT 7i0]A28- 14 | WHT 304 4l | WHT
213 1A30- 10 | BLK b ro04 7 [BLK 810 i3 [ BLK 404 472 |BLK
301 [AZ29- (7 | WHT I ios 10 | WHT 711 16 [WHT 305 43 | WHT
20! '8 | BLK P5 205|A28- o |BLK el 15 | BLK P3/P4405|AZ0~ 44 | BLK UNLESS OTHERWISE SPECIFIED Systems Englneering Laboratories
302 12 [wHT PI/P2- 509|A30- 21 [WHT 712 20 | WHT PS- (0] |A2B-45 | WHT DIMENSIONS ARE IN INCHES Fort Lauderdale, Florida
a0z 20 | BLK cos| T 7z [BLK PI/P2- 810 S [BLK BS- 201 |A268-46 | BLK TOLERANCES ON DRAYR el .
\ BASIC DECIMAL PLACES RENE GONZALEZ 73 70 e = A
303 2V | WHT T S0 {23 | WHT TwieT |[P3/P4 1o 22 | WnAT Twict |[P5- 106 [A27-45 | Wt omension | o |oEm 5 CARLE ASSEMBLY
PI/P2- 403 Ao~ 22 |BLK | 26 P/P2- 610 |A30- 24 | BLK 26 P3/P4- 201 |A28- 21 | BLK 26 P5- 20G |A 27 - 46 | BLK 26| TWIST UNDER 12 207 + 005 /7'/'7'77 Y /70 /0 ¢ RTC
g 127024 +.03 +00 _ JENGR 2o b . o~
: OVER 24 106 + 015 W‘LV’F“ f////l/U SYNC DATP\\ MODEM INTFEC
‘ ANGLES + 0° 30" PROJ ENGR,. -
i : MATERIAL: g rit® fH :"/}7/27
} | APPROYED - SIZE CODE IDENT NO. |DWG NO.
‘ ‘ >
! ! 772926 I i
: | NEXT ASSY USED ON FINISH: APPKOV‘{:M e /”V 71)1/70 D 20886 lq 4 h | O 0 ZI O
Z ’ _ APPLICATION SCALE l [snEET Y OF 1\
H ey




i ERN/ 74-/ OATE® - 4-7/ Rev — +

LIST of MATERIAL Systema Engineering Laboratories | 20886 [LM 144-100293 - LIST of MATERIAL Systems Engineering Laboratories | 20886 [LM 144-100293
PREP |E PEREZ-CUBAS o8, Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF 2 SHEETS | REV ITEM NOMENCLATURE: CABLE ASSY STANDARD AUTO-DIAL CODEIDENT |SHEET 2 OF 2  SHEETS | REV
P fTEMm NOEA:E;%ETEREASS EMBLY ITEM| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE "
R Lo h ). leh7  STANDARD AUTO-DIAL NO. 001 IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
APPD USED ON: 554/02 (704002) : | 22 [ 259-900010-030 | 24-26 AMP SOCKETS
LTR REVISION DESCRIPTION DATE  |APPD|| LTR REVISION DESCRIPTION DATE APPD 2 2 |259-800002-023 |CORNER GUIDE PIN
3 I 1259-1004{0-002 |FIXED JACK SCREW FEMALE
4 2 |259-800002-024 | CORNER GUIDE SOCKET
5 1 11O -1004|0-004 |50 PIN MOUNTING PLATE
= | 1259-50000(-002 |CONN,50RPIN FEMALE
7 I ]259-800001-00! |FIXED JACK SCREW MALE
3 AR|258-000940-00] |WIRE #26 AWG TWISTED/PR
» € o [ [/60-100223-001 [BIPOLAR DRIVER
le} I [160-100306-001 |RIPOLAR RECEIVER
H 4 {223-300008-006{ MOUSE TAIL

z RECORD OF REVISION STATUS OF EACH SHEET

% 1123141561781 2110][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|371{38!39(40]41[42 E
i [ | [ | —_
= p
= N
' Al
. 0]
b O
0
(& \V]
Vo)
w

S.E.L.Form 365-1A
S.E.L. Form 365-2A ?



MARUFACTURE ﬂﬂ PROCUREMENT WITHTUT
THE WRITTEN 'QﬁHISSlDN OF SYSTEMS

ERGINEERING ‘:ﬂlGRATﬂN[S 15 PROHIBITED.

oG
W\

ooo

o 6°

o}

5
504"

FROM To COLOR | AWG | REMARKS
P7-101 |24B -E3 |WHITE 28 TWISTED

- 201 -E4 |BLACK PAIR

-0z -E5 |WHITE

-2072 -EGo |BLACK

-103 “E7 [WHITE

- 203 -ES |BLACK

- Jo4 -ES.[WHITE

- 204 [24B -EI0 |BLACK

- 105 |25B-EI2 [WHITE

- 205 “Ell {BLACK

- 106 ~E] |WHITE

- 206 -E2 |BLACK

Y “E4 |WHITE

- 207 -E3 |BLACK

- 108 “EG |WHITE

~ 208 -E5 |BLACK

- 109 “ES |WHITE

- 209 -£7 |BLACK

S “EIO|WHITE.

-2/0 -E£9 |BLACK

-1 - —E2 |WHITE TWISTED
P7-2/1 |258-Ef |BLACK | 26 PAIR
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] ERN |74 -1
H 8 7 ) I 3 2 DATE® -4 -7/ REV-— 1
— x
THE USE, BUPLICATION OR DISCLOSURE OF REVISIONS
THIS DATA {IX WHOLE OR IN FART) FOR ZONE | LTR DESCRIPTION DATE APPROVED

APPLICARLE ZOTyUY ENT
LM 144~ 00 z22

,|m

=T= oo

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES ON

DRAWN
E.PEREZ-CUBAS

DATE

Systems Engineering Laboratories

Fort Lauderdale, Florida

5-25-7/ ~ = =
omeNsion | ax L feEeRE CABLE ASSElRLY
I 3 e STANDARD AUTO-DIA L
4 { E :
OVER 24 + 06 a5 ZfMQv—A/ dﬁ/?
ANGLES + 0" 30" PROI ENG)
MATERIAL: /”’fd;(/,z.a_}-/ gy
AFPROYED SIZE CODE IDENT NO. | DWG NO
554102 704004 44-10 <3
PROwb: SPeEISYS, M APPROVED D | 20886 [44-1002%
APPLICATION SCALE Trev i1k [skeer 1oF]
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* ERN | 74-/ DATES -4-7/ REV-
_ LIST of MATERIAL Syatems Engineering Laboratories LM 144-10029 4 -
LIST of MATERIAL Systems Engineering Laboratorias 20886 LM \ 44—\00294 ITEM NOMENCLATURE: CA B AS%’ STANDA ) 20886
PREP |E PEREZ-CUBAS GP 15/ Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF 2 SHEETS | REV CABLE Y A RD_MODEM CODE IDENT | SHEET 2 OF 2 SHEETS | REV
ITEM NOMENCLATURE: QTY REQD PER DASH NO.
chK ITEM PART OR NOMENCLATURE OR REFERENCE
et Ve o 7 CABRLE ASSEMBLY NO. 00! IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
Vi AD™ 3
APPD USED ON: 5564/02 (704002) STANDARD MODEM / 22 | 259-500010-030 24-26 ANMP S0CKETS
LTR REVISION DESCRIPTION DATE  |APPD| LTR REVISION DESCRIPTION DATE APPD 2 2 1259-800002-023 |CORNER GUIDE PIN
3 | 1259-]00410-002 |FIXED JACK SCREW FEMALE
4 | |110-100410-004 | 50PIN MOUNTING PLATE
5 | |259-50000|-002 | CONN SCPIN FEMALE
© 2 |259-800002-024 |CORNER GUIDE SOCKET
7 | [259-800001-00!1 |FIXED JACK SCREW MALE
8 AR [258-000940-C01 |WIRE #26 AWG TWISTED/PR
- —} =] | {160-100223-001 BIPOLAR DRIVER
fo] | [160-100306-00]| BIPOLAR RECEINER
/1 4 [223-300008-00& | MOUSE TAIL
RECORD OF REVISION STATUS OF EACH SHEET —
T 1213]al5]6]7 18[9 012131411516 ]17 18 |19 ]20] 21]22]23]24]25]26]27]128]29][30] 31[32[33]34][35]36]37]38[39]40] 41}42 'z
o
&
0
O
N
G}
EN

S.E.L.Form 365-1A I S.EL. Form 365-2A ?



3 2 ERN [74-) 1
\ R v DATE 8-4-7|  REV -
TME USE, DUPLICATION OR DISCLOSURE OF REVISIONS
THIS DATA (N WHOLE OR IN PART) FOR ZONE [ LTR DESCRIPTION DATE APPROVED
MANUFACTURE (% PROCUREMENT WITHUUT
THE WRITTEN PERMISSION OF SYSTEMS
ENGINEERING ;BUKATURI{S IS PROMIBITED.

25A 24 A
He® = =
“ P&
\ 00 e
bO OO (@] (@)
Q ||
5/
5/ 1//
»
COLCK | AWE |IREMARKSDS
T IWHITE 2
=)
E ! BLAT K TWAST
£4 (WHITE
EZ | BRLACK
E& | WHITE
-ES [ELACK
B | WHTE
=Bl | BILACK
-E1Z | WRITE
-E14 | BLACK
B mi=Y ~EiS L WHITE
702 “Eie | BLACK
i -ED IWHITE
=k - ELACK
i oe -EZ | WHITE
208 -E4 | BLACK
""" (o3 SE5 [v-ITE
BEES “Ee | ELACK
| 1o -E7 IWHITE APPLICARLE DOCJi
z 10 -ER | BLACK L )44 -100294
j\"‘ | ¥ -ES JwdTe TWiaT " o
Pe -2/ | 24A-E10 |BLACK 26
UNLESS OTHERWISE SPECIFIED Systems Engineering Laboratorias
DIMENSIONS ARE IN INCHES .
TOLERANCES ON DRAWN DATE Fort Lauderdale, Florida
E.PEREZ-CUBAS|S-26-7/
DIN.;EA:;fON A::OMA HA,iisx CHECKED CABLE ASSENBLY
UNDER 12 102 £ 005 = 7
1270 24 +03 1010 ENGR STANDARD //ODEWV
OVER 24 +.06 015 /7/@,,,@ %/,)/7/
ANGLES + 0° 30' PRO) ENGR
MATERIAL /'/4'7‘/9 e~/ 5’/3/7
AFPROVED SIZE | CODE IDENT NO. |OWG NO
55 4/02 [T04004 144100294
PRI ss0 SPGly (SYS. |iN APPROVED D | 20886
APPLICATION SCALE ]REV iTR lsnzzr JOFT
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===




; ern/74-/  oaTEB-4-7/ rev-— +

LIST of MATERIAL | g 000 ineering Laboratories | 20886 [LM 144-100295 | - LIST of MATERIAL Systems Engineering Laboratories | 20886 |LM [44-100295 | -
PREP E»PEREZ'CUBASG'%A‘Y;/ Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF 2 SHEETS | REV ITEM NOMENCLATURE: CABLE ASSY OPTIONAL MODEMN CODEIDENT |SHEET 2 OF 2  SHEETS | REV
CHK TEM NEM;PECLAEREASSE MBLY " |iTEM| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
ENGR /W.O MJ 8/4/7/ : NO. ~lool IDENTIFYING NO. DESCRIPTION DESIGNATION
APPD USED ON:554_IOZ (704004) OPTIONAL MODEM / | {1/O-100410 - 004 |B0PIN MOUNTING PLATE
LTR REVISION DESCRIPTION DATE APPD|| LTR REVISION DESCRIPTION DATE APPD 2 | FIXED JACK SCREW MALE
3 | FIXED JACK SCREW FEMALE
4 4 SCREW
5 48' COAX RG I195/U
[~ ARIZ58-000940-00] |WIRE #26AWG BLK. STRANDED
7 I fYocC/zo FERRULES BURNDY
[S) / YoOCIc2 FERRULES BURNDY
> - S | |/60-083278-0032 | CABLE DRIVER
' e} I 11c0-100069-002 |CABLE TERMINATOR
/1 4 |223-300008-C02 | MOUSE TAIL
RELATED JTEM
3 RECORD OF REVISION STATUS OF EACH SHEET - 2 ! /2 POSITION BURNDY MDI2 MXR-8T
112134 5]6[7 89 olnii2[3[1a15]16]7[18]19]20] 21]22]23]24]25]26]27]28]29]30] 31[32]33]34]35[36137]38]39740] 41142 z COAX CONN. KIT INCLUDES
N ITEMS 2 THRU 4
N
O
O
N
G}
n

S.E.L Form 365-1A f S.E.L. Form 365-2A ?



3 2 EAN | 741 1
| N v DATEQ -4 -7 REV -
THE USE, DUPLICATION OR DISCLOSURE OF REVISIONS
TS um'ynytmnmrm) FOR ZONE | LTR DESCRIPTION DATE APPROVED
. MANUFACTURE OR'PROCUREMENT WITHOUT
THE WRIT TElkHMlSSIDN OF SYSTEMS
ENGINEERIKELABORATORIES IS PROKIITED, FIGURE |,
5/8 =]
EL
r——s/zz—ﬁ
71 D)
CONDUCTOR INSULATION SHIELD GUTER 4 D
BRAID INSULATION
CENTER CONDUCTOR
—— /
) FORWARD
DRAIN WIRE
L
: 5 '
FIGURE 2 254 24A
(o) O
() O
' / J
T
FIGURE 3 <
FROM TO WIRE
PG TYPE
CENTER CONDUCTOR 24A3
9
< OUTER CONDUCTOR 24A4 RGI95/U
D CENTER CONDUCTOR 25A 20
OUTER CONDUCTOR 25A19 B
E CENTER CONDULCTOR 25A 14
QUTER CONDUCTOR 25A 13 {__"
F CENTER CONDUCTCR 24 A 1\ [ !
QUTER CONDUCTOR 24A 9 |
J CENTER CONDUCTOR 24 A1l |
OUTER CONDUCTOR 24A12 |
K CENTER CONDUCTOR 24A 15 | |
OUTER CONDUCTOR 24 A 1S | |
L CENTER CONDUCTOR 24A13 (.
QUTER CONDUCTOR 24A 14 APPUCARLE DL UV EINT L
CENTER CONDUCTOR 24A5 LM a4 0BS5S
9 h———
M QUTER CONDUCTOR 25A 2 RG 195/U
NOTES! l)gUTPS \glREs GYFCEET LONG. UNLESS OTHERWISE SPECIFIED Systems Engineering Laboratories
=) crRiM BURND OAX OIMENSIONS ARE IN INCHES K
2 CSS/‘\IPECTORS AS PE:?NBURNDY TOLERANCES ON DRAWN OATE Fort Lauderdale, Florida
INSTRUCTIONS WITH BURNDY BASIC DECIMAL PLACES EPEREZ-CUBAS |5-28-7/ CARLE ASSEMBLY A
CRIMPER MBND/N22 RVMT REFERENCE DIMENSION XX XXX CHECKED -
FIGURE L FOR STRIP LENGTH UNDER 12 + 07 + 005 OPTIONAL MODEW,
3} INSERT CONTACT INTO BLOCK 1270 24 + 03 1010 ENGR
4{ STRIP COAX £ INSTALL FERRULES OVER 24 106 tos L7 @ JL) T3/ 7 -
" WITH FORWARD DRAIN WIRE EXACTLY ANGLES + 0° 30’ PRO ENG
5 FEET FROM CONNECTOR.USE BURNDY PATERAC (O (e ¥/ 7/
T CRIMPER MRBPVIS,SEE FIGURE 2, APFROVED SIZE | CODE IDENT NO. [oWG NO.
5) FOR FURTHER INFORMATION REFER 554/o02 704004 ~
. TO BURNDY ASSY PROCEDURE SD5/447. —FEad L evE e D | 20886 144-100295
- - APPLICATION SCALE Trev Lk Tsweer | OF |




' ‘ ERN DATE REV

160-083278 gfgfy%’illiﬁg?Téiﬁxil’féR LIST of MATERIAL Bystemas Enginearing Laboratoriss 20886 LM160-083278 D
PREP [T MAGINNES S [5-He8 Fort Lauderdale, Florida 33310 ”céao: é‘ff?Jmef? } OF 2 SHEETS | REV
CHK RKM 5746 ‘
e s SCHEMATIC € ASSEMBLY
DESCRIPTION - CABLE DRIVER/TERMINATAOR
e APPD | L KLINGLER [711¢-68[USED ON: FARED HEAD D\ocC
This circuit card contains 17 discrete component inverting stages designed to drive and terminate LTR REVISION DESCRIPTION DATE APPDY LTR REVISION DESCRIPTION DATE APPD
twisted pair cables and reduce crosstalk between cables, The cable driver and terminator is used
. S o X L X L REF 7/-168,REVISER LM W
in conjunction with the positive (0-+3, 6v) micrologic circuits and is capable of driving 100 feed D 5 3-9-7
twisted pair cable. l60- 083278 hHo \ @

P SPECIFICATION < N g

Logic levels:

0 volts = logic ZERO
+3.3 volts = logic ONE

Power requirements:

0 volts - pins 1 and 79
t5 volls - pins 2 and 80

RECORD OF REVISION STATUS OF EACH SHEET
3[4]5]6[|7[8]9[10]11}12]13114[15]16[17 1819 [20]21{22]23]24]|25{26]|27128|29[30]31[32]33]34][35[34[37]38]39]40] 41]42

B8L2¢R0-03 W]

‘ S.E.L.Form 365-1A

4

LIST of MATERIAL [ Systems Engineering Laborataries 20886 LMI&0-08323278 D
ITEM NOMENCLATURE: SCHEM €455 Y CABLE DRVR/TERMIN ATOR | CODEIDENT [SHEET 72 OF SHEETS | REV
[TEM] QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. 002007 IDENTIFYING NO. DESCRIPTION DESIGNATION
EE
\ | 1 [ilea-003278001[PRINTED WIR: NG BOARD B 0on) 07600
? REF|REFIIGB- 00O 3278-001|DRILLING DRAWING
3 REFIREF[172-016322- COI|DIMENSIONAL DRAWING
4 17 1'7 |[110-01036%-001|UNIPAD
G
7
B8
P ° 4 |4 |254-10070C-002(CAP,IUF+80-20% 0VCER|CI-C4a ¢
[0 17 [17]253-100010-033|RES 221 T 5% [AWCMPSN |RI- R17
[ 1 71171293-100010-037[RES33INT S%I/4NCMPSN |RI&B- R34
12 [ 7]17]253-100010-025/RESIONT 5% I/ANCMPSN |R35- RS)
13 € (23 |¢532-/000 10-049|RES 10001 5% I/AWCMPSN [RS2-R74
14 [7(17]1250-122369-00Z] TRANSISTOR QY -Q\7
—
z
o
<
o
o
w
~
—J
oo
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1 ‘ . ; : | 1
: o - NOTES. SIZE B
B o PR e o e T, L ALL ITEMS AS SPECIFIED INusT | D }100-083278
NOTE & 4. CTVHRT BERU SEL SE0Y2A- 1. OF MATERIAL OR APPROVED REY. DESCRIPTION
/ . mmtrms. TOP SIDE SOLTDER ___EQUIVALENT. :
{4arY32) NOT REQUIRED WwEN '2.UNLESS OTHERWISE SPECIFIED | A [68 EGSaRELEASED %,
Bk B THRU. RESISTORS ARE +5%, 1/4W. Gl Rum “
€8-829;
B 62-058; ADDED CABLE |5 %p
DESIGNATIONS § -002 |2/ 1
FLP 5-2-6®  RKM
! @E ©9-(113; UPDATED TO D
- C LAATDE%T NO. $Y4$TEM 1
DDED NOTES 5,6 &
TOP SIDE SoLDER Sywm: | 2 s
DELETED (TEM = = 7.
Rer, 2-19g y 24 ’
REF 7i-168,REVISED |3, @,)
D |uM tco-083278 W, |7
=3 7' L%,.ms =) 7\ RKM {517
43 45
15 1= 2l 25 27 31 a3 317 39 4; M‘G
79
- QO3 V7 PLACES C
3 7 13 i5 2! 23 3 33 39 41 47 49 57 €l a3 &5 &7 9 7 25 35 43 Bl
5 H 7 23 23
L« b I——<b [—0
| 220
> e
| Q2 Q3 Q4 Qs | | @e a7 Q8 gyl jaio | lah ez | a3 | |ae]l |as! |ae] |ar ]
al R2 R3 R4 RE R6 R7 R8 Ro | [RIO[|RIYV|[|ri2]|RI3|IRM]| |RIS rie | | RI7 Re? 4 R70 4 R7T1 4 R72 4 RT3 < R74 .
2N2369A ROl | R20} | R2l | |R22| |Re3 | |Rea | |R2s | |R2e| |R27| | Reg8| | R29 | |R30| | Rrai | |R32 | | R3 | | R34 %xoonz\ooa looszémosz 2 1008 € 1008 s
R3¢| (R37 | | R38] |R39| |Ra0 | |Rat | |Ra2 | [R43| |Ra4| | RaS| |Rae| |Ra7| | Ras| | R4g | | RBO| | RS i
Rs3| | R54| [ RS5| |R56| | R57| |Re8| | RE9 | |Reo| |Rel | | Re2| |Re3| | Rea| | Re5| | Ree | | RE7! | Re |
R52 € N
B +sv 1B
. 4 +—
| , i
g b|—<¥ »r«[—q» 3 b’—« =) n,—« b 9 9 ¢ l—o[«L 1 l-qb bﬁb b,—o,-« p»l—ﬂ b L |—<» b =
ARBOABARHARHGRALRAGRIBERRIMB A S S S Nelie :
ap38lrlole|e]izje] o] BN Lzs 28 3231|3433 | 38| 37, aaL‘u 424384 ias/46| 6 12 B | 24 30 qr
y L AR N A PN v L« NN L L L 2 N 15
G a 10 8 14 12 B 16 22 20 26 24 32 30 36 34 40 36 44 42 46 40 S2 50 o 56 co GO G4 66 0B 10 18 T4 I 19 29 a7 45 55 L
4
003 17 PLACES e
e
1 i
| = e —_—
. APPLICABLE DOCUMENTS: ]
LM 160-08%2178 +
+5V. I I I I ¢— 8O 1
cl cz <3 ca j
JuE A 11§ s
- iov oV jov oV \ . X ]
GRD. b - - 7 | ITEm | " DWG. OR PART NO. | DESCRIFTION
79 Systems Engineering Laborataries ‘
A A 4 g g A
THIS DOCUMENT AND THE IN-
FORMATION CONTAINED HERE- 6901 West Sunrise Bivd, Fort Lauderdasla, Florids 33310
IN ARE THE PROPERTY OF 5YS-
TEMS ENGINEERING LABORA- | DR J. MAGINNESS |5-(7-€8
TORIES. IN G
or e et o vis ooc [CHK RKM 52468  SCHEMATIC ¢ ASSEMBLY .
U ovruman e e, [ENGR M | 7462 CABLE DRIVER/TERMINATOR,
ot e rowrcns, s |PROX ) 45, & |7-/54¢o ’
oF svatens xomeenns | APFD ol |7/¢y/s<| COOE IDENT NO SIZE

: oassy T 20886 | D |160-083278
8 ' 7 N 6 5 . /Y P ; > - ] : »




160-083289 SCHEMATIC AND ASSEMBLY
OSCILLATOR (Sheet 1 of 2)

160-083289

SCHEMATIC AND ASSEMBLY

OSCILLATOR (Sheet 2 of 2)

Temperature
<SCRIPTION:
DESCRI Operating 0 Min, + 75°C Max,
This circuit card contains one quad 2-input NAND/NOR gate circuit, one 50mHz dual JK flip-flop Shorage L. A =65 Min. 50 T +ZI(3/?;]C I\I\A/;ax.
circuit with separate clock inputs, and a 2, 6667 mHz crystal controlled oscillator. sower;i;s)slpatmn (50% duty cycle yP. *e
ce = +5v
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 dc
set input terminals,
Information is applied to the J and/or X terminals while the clock is low. This new information
is ANDed with the present 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 Designed to operate at 20 mHz, propagation delay time typically 18 nsec.
Logic Levels T.ogic 0 is typically 0. 26 volts; logic 11is typically 3, 3 volts at 25°C,
Ratings Voltage
Supply voltage (D°C*°) 7. 0v Max,
Supply voltage (surge, 1 sec. ) 12, O0v Max,
Supply voltage {operating) 4. 5v Min, 5. 0v Typ. 6. 0v Max,
Input voltage 5, 5v Max,
Output voltage 5.5 v Max.
* ERN REV *
LIST of MATERIAL Systeme Enginesering Laboratorias 20886 LM ‘60’085 289 LIST of MATERIAL l Byat Engi i L.eb i - e
P - a S RIS -
PREP | Gt g iy R Fort Lauderdale, Florida 33310 CODE IDENT | SHEET OF 4  SHEETS ° ystems Engineering Laborstaries | 20886 |LM (5C-° ‘ :
P ITEM NOMENCLATURE. 1M NOMENCLATURE: SCHEMATICE ASSEMBLY OQOSCILLATOR CODE IDENT | SHEET 2 4 SHEETS
CHK 32046
ENGR PRV SCHEMATIC & ASSEMBLY TEm| GTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
APPD 41667 | USED ON: OSCILLATOR NO. o5 jwad|ooa D6 IDENTIFYING NO. DESCRIPTION DESIGNATION
\ - . | | FOR REY §
LTR REVISION DESCRIPTION DATE  [APPD[i LTR REVISION DESCRIPTION DATE L ! | | 1647003289001 PRINTED WIRING SOARD 143-953 .07
Fol 7162 HFC 3-4-7) e | s 90 |Jdd 2 |REF|REF|REF|Rer [REF| 168-083282-00) | DRILLING DWG
[// 3 |REF|REF |REF | REF{172-016322 - 00| DIMENSIONAL DWG
414144 4 |110-010369-001| | UNIPAD
S| I | [ 1223-3000086-006 | STRAP, RUBBER
[2)
7
4 8
9
jo
{1
12
13
, 14
2 RECORD OF REVISION STATUS OF EACH SHEET 15
- | 2 3 i 51617181 9110111112)13[14]15]16|17[18]19120}21|22}23]24[25|26{27{28]29{30] 31{32]|33 36373839140
e B = E
o
5 - (A | {254-100980-015 | CAP 15-60PF 500V CER | CI
. o -
by S P | |254~100500-019 | CAP 47PF¥10% 1000V CER [ C2
-
@ o ERE i {254-100500-012 | CAP 22 PF *10% [000V CER| C3
™~ y
@ 212 |2 2 1254-100500-027 100 PF t10% 1000V CER| C4,6
S.E.L Form 365-1A I O | |254-100550-001 | CAP.OOSUF+60-40% 150\ CER| C5

S.EL. Form 265-2A
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-] 7 - - — - g
v 2 1
NOTES SIZE REV,
1 ALL ITEMS AS SPECIFIED IN 6C-0832839 i
LIST OF MATERIAL OR
PP ROVED EQUNALENT REY. DESCRIPTION DATE [APPD
2. UNLESS OTHERWISE SPECIFIED ©8-44051C1 WAD S6220; 8
© o) RESISTORS ARE +5%, /4 W Yi WAS 208 ,SANOY, y
“ ek 3168 RKM N§
c 68-465, RELEADED A
9 B %&é-‘)—éa RICM
©2:112%9; ADDED 002,
@_/ \s T ! C |83 2338 2
D [70-424, ARW-32070 Rt
‘ { o clo E {1 74-038HRC2-5-71 RKM
| E | 71182 HR.C. 3471 peM
3] T T e -
A
o .
d H=)EEE
ce iy
O
L
79
+SV
TEST 24 c
* ° *—~VV'—e 4 * +5V
‘ i T
| 22N
Rl R4 R& R& ‘ RIO Ri
330K 3300 ©6.8K ©BON 3300 reon.
1 g i—e 28
c4 n 3.6V REF . 554
10Ot f (_lé
—— 500v 005 ..f ouT
{ 26
‘L < Ql 150V
S %R'! e . |
*—i—e +ron ) RS +5V
¢ Qz 470N 1
22 et b 1
500V 4
(1) cT ce co clo ]
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RZ R3 i 500V oV 1ov Riz2 25V 25Y h
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APPLICAELE  DOGUMENTS: i
55 = 12 . gt
LM 160-0B5289 B
, ce Jirem]| DWG. OR PART NO. | DESCRIPTION
&3 v TO PIN 4 OF o Systems Engineering Laboratories
& A
1Ci é c2 THIS DOCUMENT AND THE IN-
Z 8 +oV L 3 & 2 FORMATION CONTAINED HERE- 6801 West Sunrise Blvd., Fort Lauderdals, Florida 33310
IN ARE THE PROPERTY OF 5Y§-
&0 @ 2 TEMS ENGINEERING LABORA- DWI,M 3-|2-6B)
56 H——-—-—————-——ﬁ> TORIES. IN C ,
> 79 G s oz ok mim [320-08) SCHEMATIC € ASSEMBLY
S8 (’W—'—b 7 i id NOT To REFRODUCE, COPY,
TOPINIOO 22 USE OR TRANSMIT THIS DOC. ENGRR Bo-f‘.Am\,«. H-16-68 OSCILLATOR
cl ¢ice —-—1 UMENT [N WHOLE OR.IN PART, R
ce GRD * & } rax any purrose, exceer | PROJ7./ ,‘/ : é -6~ £8
‘WITH APPROPRIATE APPROVAL o
. APPD P i |41, 5| CODE IDENT NO SIZE REV.
6\ 65 64 62 69 72 '(B 77 Gf SVS‘VEMSI E.NGINEEIING ‘ L{ I
) NEXTASSY 20886 | D {I60-083289 |F
8 | 7 6 5 4 4 2 1 SHEET |



2092090 W1
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LIST of MATERIAL l 8yatems Engineering Laborstoriss 20886 LM 160-083289 F LIST of MATERIAL I Bystams Engineering Laboratories 20886 LM |60-083289% F
1M NOMENCLATURE: SCHEMATIC £ ASSEMBLY  QSCILLATOR CODE IDENT |SHEET 3 OF 4 SHEETS| REV 1M NOMENCLATURE. SCHEMATIC £ ASSEMBLY  OSCILLATOR CODE IDENT |SHEET 4 OF 4- SHEETS | REV
[TEM| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS {TEM]| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE CEMARKS
NO.lcos Toalocz ooz oo IDENTIFYING NO. DESCRIPTION ) DESIGNATION NO.J005 o4 o3 po2 o) IDENTIFYING NO. DESCRIPTION DESIGNATION
selelzelzele |2 e54-100700-002 | CAP.IUF+80-20% [0V CER €7,8 431 = |1 |— | =] =1260-10000{- 005 | CRYSTAL 5.0 MHZ Y
cxlze |2 lzlz]2 |¢Ba~-100870-013 | CAP WF¥20% 25V  CER c9, 10 24l 1 | =] =1=1-1260-100001-007 | CRYSTAL 4.9152 Y
24l ity f2s2-1i5022-200 | INTEGRATED CIRCUIT 1cl
zsl ol i |1 L) |252-ti54i2-30] | IMNTEGRATED CIRCUIT 1c2
zel it vy |1 [250-123347-001 | TRANSISTOR Q!
27| (|1 |1 |25c-iz325:-001 | TRANSISTOR Qe
selzt2|a|lz|2]250-22368-002 | TRANSISTOR Q3,4
sol e i 1|1 | lesz-t00cic-133 | RES 330K 15% 'faw CMPSN| RY
ol IRV O A 2B83-1000iC- 135 | RES 560KE5% /4w CMPSN | R2 TN

NN 253-10001C =10] | RES 15K T8% 'aW CMPSN| R3
SN ENERE 253 000|C - 063 RES 39052 T5% '/awW CMPSN| R4
23 I R 2535100010 ~033) RES 22 SLt5% 'faw CMPSH| RS
sol v Ll L) | esiiasnic —on | RES 6.8K 5% 4w CMPSN| R6
ez - sz |zs2-10000 ogs| RES 4702 75% '/aw ¢MPSN| RT, 9
e 253-.00710 -06% | RES GROLTS e CMPSN| R B
27 25500070061 | RES 3300.15% 4w CMPSN| RIO z
#a ! (BOILTET Talv PN R >
LEKT5% faw CMPSN| Ri2 g
0 B E I TAL 2.6667 MHZ Y &
= l=T=11]-12== (COPF 0% 1000V CER| C2 >
=1 =11 -1 =Jeec-icooni-004 YSTAL 1O MHZ Yi °
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ERN.OII-2
Y DATE])/14/cOREV B>

160-100026 GENERAL REGISTER EVEN . LIST of MATERIAL Bystoms Enginooring Lebaratories 20886 |LM 160O-100026 1.k
I PREP R K M ofata Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF 3 SHEETS | REV
—— F CHK Py 2d<8 . |TTEM NOMENCLATURE' |
T : ENGR| w RF -1 41 - GENERAL REGISTER
This module contains a 16-bit register. Each stage has a stéering input and a d¢é set input, The common clock and APPD /P/W //// 24 USED ON! Svs 86 EVEN
common reset circuits are split in half and connected to eight stages each.
LTR REVISION DESCRIPTION DATE  |APPD|l LTR REVISION DESCRIPTION DATE | APPD
ITEM 12 WAS IK3 ITEM 13
A | was 1zoa. ok F “Uty ﬂf
RKM 10-14-& && i ¢e W
UPDATED TO LATEST STANDARDS
B |eac \We/eo P - e9 ofF
ECO 70- 511 G/
C lWiac.i 70 RKM /2/10 A
D [101003 MR 9-1T-10  RKkM 2270 [ IX
T OT-001 WKS 3107 RkKM [T P
’ SPECIFICATIONS ‘ £ i
Input Power Requirements:
Voltage Tolerance: +10%
Voltage, Nominal: +5V
Current, Maximum: 435mA
Current, Typical: 248mA
‘Z RECORD OF REVISION STATUS OF EACH SHEET
: = é,é 3lajs5i6l718]9ooln213]a]15[16]17[18]19[20]21122[23]24[25]26]27]28]29]30] 31[32]33]34]35|36]37138]39]40] 41]42
NEEE
Y IDID|C
~ETEE =
0
@]
O
M)
[
A 888600 pjr S.E.L. Form 365-1
LIST of MATERIAL Systems Engineering Laboratories 20886 LM 160-100026 £ LIST of MATERIAL Systems Engineering Laboratories 20886 LM 160100028 =
ITEM NOMENCLATURE: GENERAL REGISTER EVEMN CODE {DENT | SHEET 2 OF SHEETS | REV ITEM NOMENCLATURE: GENERAL REGISTER EVEN CODE IDENT |SHEET 3 OF SHEETS | REV
ITEM| QTY REQD PER DASH NO. PART OR DRAWING OR NOMENCLATURE OR REF REMARKS ITEM| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR - REFERENCE REMARKS
NO. 003 [002[001| IDENTIFYING NO. SPECIFICATION NO. DESCRIPTION DES NO. oo3foozloo! IDENTIFYING NO. DESCRIPTION DESIGNATION
‘ FOR REV SEE
| Ll [164-100026-001 PRINTED CIRCU!IT 142-100001-000 19 B 253-100010-071 |RES 820a t5% 4N CMPSN RI
2 REF|REF|REF[172- Ol ©322-001 DIMENSIONAL DWG 20 l 253-100010-053 | RES 150a 1 5% /&AW CMPSN R?2
3 REF [REF|REF| (6R-1 000 26-00) DRILLING DWG 20 3 I 754-100700-002 | CAP .1 UF+80-204 10V CER Q12,3
4 {22 16 | X X]251-100040-001 [DIODE © CRI-16
5 Z 1112 IC0IC36D-C0) ; UNIDAD ) : :
4
7
e 2 | 2 |2e54-100700-002 ] cap. g &R S,
s 4 4 l252-115022-301| INTEGRATED CIRCUIT| &) ¢
Icy
1C8
10 & 8 |252-115413-20] INTEGRATED ClRcuiT| K3~
1ce-
Ici2
Iy 2 2 |250-122369-002 TRANSISTOR 85
1o 2 2 |252-\1000i0-07) RES.820a15%1/4w " Cmpesn| BL
E i3 2 2. |253-100010-053 RES.I500.15%1/4W CMPSN gg E
&4 |y |+ |253-100010-077 | RES. 1.5Kt5%1/4W CMPSN| R3 el
&
s 1|1 |t |253%-100010-05% RES. 1800 t5% /4 CMPSN| R4 o
8 1@ 2 252 115022-30] © |INTEGRATED QRCUIT [T&) g
ol 4 252-115412-200| , INTEGRATED CIRQUIT [3¢Y o
NIE | 250~122369-002 TRANSISTOR Qi &

S.E.L. Form 365-2 ? S.EL. Fotm 365-2A ?
: . . . . I .
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NOTES: SIZE REV.
1. ALL ITEMS5 AS SPECIFIED DI I60-1000206 E
IN LIST OF MATERIAL OR
OR APPROVED SEQuivALENT. |LRE¥ DESCRIPTION DATE [APPD
2 PRINTED WIRING BOARD SHALL Ri & RS WERE (K; 15 <
MEET THE REQUIREMENTS OF A | 2% RoWERE 1207 ¢ % "
190-001050- 00l RKM 1011468 w o g
3, UPDATED TO LATEST  |u K¢
B | STANDARDS RS
4. TEST PER SEL 95092A-1 BJC 11/6/62 RkM Gl
INDICATES TOP 30OLDER ECO 70-5%1 &/ .| D
(> QTY &5 FOR CO1 35 FOR Clola ci-70 A Ay | IR [«
0C72,76 FOR 003 ) NOT REGD LA G 70
WHEN PLATED THRU D [fo-1009 MP. 91770 —eMpA/ul S P
E_[T1-001 WKS 3-10-7| REM [0 P /)
O ) -
R
f{CRY -LR4 |}
1 ’ ?JT M e
m
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I ] il
1c3 o ICH 14
e N
Cadll
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. »
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e e »
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CRT I .
i 19
1€
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48
d_
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3
4&
42
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1o
qro
| & |
8
REVISION LEVEL OF SHEETS :
SH1|SH2[SH3|sH4[SHs|SHE[SHT ]
El T|E i
APPLICABLE DOCUMENTS: i
LIST OF MATERIAL-LM i60-100026 i
. . .
[iTEm] DWG. OR PART NO. | DESCRIPTION
Systems Engineering Laboratories A
THIS DOCUMENT AND THE IN- -
FORMATION CONTAINED HERE- 6901 West Sunrise Blvd,, Fort Lauderdale, Florida 33310
IN ARE THE PROPERTY OF 5Y5-
TEMS ENGINEERING 1ABORA- | DR RKM 9-18-68
o g | ————1——1 SCHEMATIC & ASSEMBLY
UMENT, THE RECIPIENT AGREES
o oo < [enorp e fon izdg| CENERAL REGISTER
ror awy rinpost, tucers | PROSECLL LV~ 11-12 43 EVEN
g:msvsvms snar;:::m; APPD &' 227 L] lt2-4 CODE IDENT NO.| SIZE N REV.
N ) NexTAss aoomoor | 20886 | D [ 160-100026 |E
< e 2
5 2 r 1 SHEET | OF3 J

i



: h ~ \‘ \’/
: 8 7 ' ' o, 3 2 1
‘ SIZE REV,
‘ i NOTES:
; - i  SEE SHEET 1 160-100026 E
g REV. DESCRIPTION DATE [APPD|~
A
iy SEE SHEET |
E_ | T1-00V WKS 39011 w310 | 726
D D
712 20 4 18 14 24 20 22 40 21 15 A 11 26 - 23 39
™ N
+V
& cr) & Cre X CR3 & cra A cRrs A CRG A CR7 X CR8
//r
[ [ L 4
5 6 8 o 12 13 5 6 8 o 12 13
7 1 14 7 0 14
1cH 1C1 1ct 1C2 12 1c2
- C Q Q Q él c
o ST .85 |14, | [14s | f.2o 14
—13 —3 — — 3 3
_— - - 7 | _ —
5 1,12 70 12 fmr s S0 " 52
Y o] o)
13 1C3 1c4 Ic4 1cs cs 1C6 TIC&:
7
> 1<
-
B 48
GRD ﬁ o
&
O
TL
26 10 12 34 32 36 38 5 13 23 31 35 37 18
&
i Kial
('v -
TO PIN 4 OF—— . ) 1
: o
i ICITHRU ICI2 [ITEM | DWG. OR PART NO. | DESCRIPTION
i +5v &> 80 Systems Engineering Laboratories A
A ¥ THIS DOCUMENT AND THE IN- N
S S FORMATION CONTAINED HERE- 8901 Wast Sunrise Blvd., Fort Lauderdate, Florida 33310
I Tevs oG ok, | DRCWILLIAMS |4-23-69) . ]
oro A G T ' SCHEMATIC £ ASSEMBLY
UMENT, THE RECTPIENT AGREES CHK g7ed P-2448 GEN TR A\\_ REG\ STER
: TO PIN 10 OF- st on s s ooz, [ENGRIYR [ W27 EVEN - :
: IC| THRUICIZ ror e scst, st | PROJELILEN, 1 4 —— :
H APPROVAL
. OF SYSTEMS ENGINELRING APPDé'@A/ 1249 CODE IDENT NO. SIZE e
= LABORATORIES. -
' NEXT ASSY 20886 | D | 160-100026G
; - SHEET 2
8 7 | 6 5 4 ] 3 ] 2 1 ‘
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| 3 2 ¥ 1
NOTES. SIZE
1 SEE SHEET | 160-100026
REY. DESCRIPTION
=
TR SEE SHEET |
C
" E | 11-001 WKS 3:10-1L RKM
A3 59 51 6o 6T 6l 77
+V I
[ y Yo 11 X crin A cRiS A CRi6
L <
5 12 13 12 8 9 1213
14 3 11 14
17 Ic8 . 1ce Ica
ol fo)
& L 12" {82 —J2'*a
—3 —3 —
1 12— 7 U 12—
5 5
9 ICHi Q1ci2 R
|
_‘
-4
y
47 49 71 62 7315 1
ﬁrmi DWG. OR PART NO. ] DESCRIPTION
Systems Engineering Laboratories
%?;o}?mmlgﬁ 6901 West Sunrise Bivd.,, Fort Lauderdale, Floride 33310
s osamno weos | DRCWILLIAMS -[4-23-6 ] .
TONEL W SossTaATIoN P ores SCHEMATIC £ ASSEMBLY
o 1 i Agu - GENERAL REGISTER .
vt o ranaur via soc. |ENGRI K Froo |i-12-L9 EVEN
:"M:wﬂ..o:.:;n‘: '.O-l&)‘d»—-s NErF3
A AFPROYAL T
OF STATHMS EINGINSTAINO ”'%A/ biy2 <3 CODE DENT NO.[ SIZE
- NEXT ASSY 20886 | D [160-100026
[ o b 3 - I e 1
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Y
160-100069 SCHEMATIC AND ASSEMBLY CABLE -
TERMINATOR LIST of MATERIAL Systems Engineering Laboratories 20886 LM IG0- 10006 A
PREP |ERWOLFE  |-7562 Fort Lauderdale, Florida 33310 CODE IDENT | SHEET \ OF 2 SHEETS | REV
v =YV 76 TTEM NOMENCLATURE:
DESCRIPTION: ENGR | D/ | 1n 2545 CABLE TERMINATOR
= it . .
This circuit card contains 24 discrete component inverting stages designed to terminate twisted pair cables and reduce APPD ?Aﬂd — \? Z/; USED on:
crosstalk between cables. LTR REVISION DESCRIPTION DATE  |APPD| LTR REVISION DESCRIPTION DATE | APPD
A | 70-1012 RB 9-23-70 Rwm [9-24-70 [
L1 ]
’ ' _>
'Z RECORD OF REVISION STATUS OF EACH SHEET
>l J273a]5]6[7][8]9Twoln12[13]1415]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
8 AlA
o
O
O
o)
@
‘ S.E.L.Form 365-1
LIST of MATERIAL Systams Engineering Laboratories 20886 LM \60-\@006% A
ITEM NOMENCLATURE: CABLE TERMINATOR CODE IDENT [SHEET 2 OF 2. SHEETS | REV
iTEM| @TY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. 00| IDENTIFYING NO. DESCRIPTION DESIGNATION
| | [164-1000e2-001 | PRINTED CIRCUIT PRy BEE
z REF]172-01G32.2-001 DIMENSIONAL DWG
3 REF{1&G8-100062-001 DRILLING DWG
4 24 (110-010369-00] UNIPAD
=) AR |258-400001-004 [WIRE AWG 24
© AR |265-400001-071 SLEEVING
-
1=
—’ > ILF +B0 =20, 4_
- - -+ - )
iQ 2 |254~-100700-002 | CAP 14507 CERAMIC Ciy2e
K 24.1250-122369-002 | TRANSISTOR Pi- 24
12 24.1253-100010-073 |RES 1K 5% /4W CMPSN | Ri—- 2.4
13 24(253-100010~ OBO |REDS 2K t57: |/4W CMPSN | R2D-48
14 241253-100010~ 077 |RES |.3KE5%|/4W CMPSN | R4 -T2
-
z
3
L
[
o
5
Y|

S.EL. Form 365-2A ?



NOTES: SIZE REV.
AL ITEMS AS SPECIFIED I LIST D | 160-1000& A
OF MATERIAL OR A VED
EQUIVALENT REV. DESCRIPTION DATE | APPD
2,UNLESS OTHERWISE SPECIFIED A 170-1012 RB 9-23-70 R
RES\STORS ARE 157 | /AW
EY

4PRINTED WIRING BOARD SHALL
MEET THE REQUIREMENTS OF
130~-00C|050 001,
5, TEST PER SEL 95092A-|,
| 6 >INDICATES TOP SOLDER
» QTY 26) NOT RERUIRED
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APPLICABLE DOCUMENTS: ]
LIST OF MATERIAL. LM 100-1000G3 8

| [ v [620001-031] 4] &

]nEM] DWG. OR PART NO. | DESCRIPTION
Systems Engineering Laboratoriaes
THIS DOCUMENT AND THE IN-

| FORMATION CONTAINED HERE- 5901 West Sunrise Blvd, Fort Laudaerdale, Floride 33310
(N ARE THE PROFERTY OF SY5-

GRD 19 Tems ENGINEERING LatorA- | DR ERWOLFE \‘ZA-G‘?J

TORIES, N &

cl c2 ormemearrot misvoe [CHK  RKM  [1-30-69]  SCHEMATIC & ASSEMBLY

o AF SLUYF QT O REPRODUCE, COPY, 2
o Tiov e (OO Ly | CABLE TERMINATOR
+3V Z vor anr Pumose, exceer | PROJ %//ZM 7-5- &7

80 ::v;”;vstMs Enox:::msl APPI 2/‘{ CODE IDENT NO.| SiZE REV.

LARORATORIES. NEXT ABSY 7 20886 D |G;O'\000 G% A

7 6 - A - ! - ! 2 | 1 s




HNAND!

160-100078 SECOND TTL QUAD TWO INPUT

-

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 - 160-100078-004)
8 888600 pjr
¥
LISTof MATERIAL | Bystems Enginsoring Lebaretaries | 20886 [LM1G0-100078 A
ITEM NOMENCLATURE: SECOND TTL QUAD TWO INFUT NAND | CODEIDENT |SHEET 2 OF SHEETS | REV
ITEM| @TY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. 1002 1004 [003 002 (001 IDENTIFYINC NO. DESCRIPTION DESIGNATION
p L Ll L [ [1e4=-100078-001 | PRINTED CIRCUIT T o 528
2 |REF|REFIREF|REF|REF[172-016323- 001 | DIMENSIONAL DWG
3 [REF |REF|REF |REFIREF|1G8-100076-001 |DRILLING DWG
4 { AR |AR |AR AR |AR |25 8-400001-004 |[WIRE
5 |AR |AR|AR|AR |AR| 26 5-400001-004 | DLEEVING
> )
=
8
Bl o2 |2 |22 |2 |254-100700-002|CAR .1utf Cly 2
10 @ 1252-115022-001 | INTE®GRATED CIRCUIT ICI-G&
i & 252-115022-101 L ICi-6
2 & []252-11502.2- 201 ICI-G
I3 @ 252-150 22-301 1C-G
4| @ 252-115014-001 ICi-&
— =) 252-115 01410\ IC -G
2| 252-115014—201 ¥ ICI-G
g 17 < 1252-115014-301 [INTEGRATED CIRCUIT [ICI-G
atielv fr L ] 1. ]253-1000\0-D77 |RES. L9K R1
Slio|v 11 1] [253100010-055]rES. 180 R2
9
o

S.EL. Form 385-2A

*

ERN Ovl-2
‘ ¥ DATE 11/14/692 REV A
UST Of MATERHAL Systems Engineering Laboratories 20886 LM ‘GO_\OOO_’& A
PREP [ERWOLFE [\ o< Fort Lauderdale, Florida 33310 CODE IDENT | SHEET \ OF 3 SHEETS | REV
CHK Rt 11369 TTEM NOMENCLATURE:
£
g SECOND TTL A
ENGR Mﬁ%é@ J-1{49 205 !NPUT“NE[&J)DP
APPD | =z 24| | s [USED ON: gva_g,
LTR ’ REVISION DESCRIPTION DATE APPD{| LTR REVISION DESCRIPTION ) DATE APPD
L9-815; UPDATED TO LATEST [io/
A | NUMRERING SYSTEM. /s \ﬁy
MS \0-33-L9% RIKM
- 4
rg RECORD OF REVISION STATUS OF EACH SHEET
_ng[a[‘i 516789 No[n]1213]14]15[16]17]18 19 [20] 2122 23[24[25[26]27]28[29[30] 31]32{33]34]35[36]37]38]39]40] 41|42
&) T
2 — m -
L |
O
3 : | |
I i
@ l ! = 1 - 1 1
[ | ] L 1 i |
S.E.L. Form 365-1
LIST of MATERIAL Bystams Enginecring Loborezeries | 20886 [LMIGO-100078 A
ITELA MRORBNCLATUEE. SECOND TTL QUAD TWE INPUT NAND CODE IDENT | SHEET = OF SHEETS | REY
ITESA QTY REQ'D FER DASH NO. PART GOR ROMENCLATURE OR REFERENCE REMARKS
NO. 008 10071006 IDENTIFYING NO. DESCRIPTION DESIGNATION
FTOR HEY S2E& |
! R 1 164 -100078-001 | PRINTED CIRCUIT 149 -100001~ 000
21 1 |rerlrerlrer|i72-016323-001  |DiMENSIONAL DWG
3 et RErlREF]1GB-100078-001  |[DRILLING DWG
4 AR|AR AR |258-40000i-004 [WIRE
) ARIAR |AR]|2 L5-400001-004 | SLEEVING
®
T
a8
& s 2|2 ]2 ]254400700-002| CAR .1ALf clye
10 2572-115022-00\ | INTEGRATED CIRCUIT 1CI-G
| 252-115022-10} 4 1CI-G
12| 252-115072-1701\ ICI-G
13 252-\180772-30\ 1Ci-6
14 252-115014-001__| IC-6
s © |252-115014-10) 1T I-G
'i \& ) 257-115014=201 |~ § ICi-G
o B4 © (12975014 =301 JINTEGRATED CIRCUIT IcI~G
O
1ji8 P[0 | [253-100010=077 |RES. l.5K R
Slie 1 11 ] 1 ]253-100010-055 [RES-. 1800 R2
@)
|
0y
2

?



8 7 } } L] . ‘ FERMN DII-¢ g
6 * 4. 3 . 2 + lDATEH/IA/b@ Rev Al
’ NOTES: SIZE | rev.
L ALL ITEMS AS SPECIFIED IN 10-10007& AL
NOTE LIST OF MATERIAL OR REV, DESCRIPTION DATE [APPD
APPROVED EQUIVALENT, ;
THE LOGIC ELEMENTS ON THIS CARD CAN BE : 2.UNLESS OTHERWISE ﬁ%‘&‘i}&gg{ED A
USED TO IMPLEMENT EITHERAND”OR “OR” SPECIFIED RESISTORS A NG toy W
FUNCTIONS. THE'AND" IMPLEMENTATION IS ARE *5%, SYSTEM. é/
SHOWN FOR ALL CIRCUITS WITH AN EXAMPLE ‘ 3.FOR COMPLETE DOCUMEN- MS 10-3-L8 RKM ©9
OF THEYOR"IMPLEMENTATION SHOWN DIRECTLY O O TATION USE PC ASSY MFG
BELOW. .

PROCESS CONTROL SPEC
149-100008-000 FOR C
CERTAIN CHANGES IN :
PROCESSES & COMPONENTS
THAT MAY HAVE BEEN
REFLECTED TO THE PART
DESCRIBED.

4. THE LOGIC SYMBOLS ON
THIS SHEET CONFORM T0O

MIL 5TD BOG.
1C1 0% 1C2 E 1c3 0% 1C4 04 1cs 04 Ice 0% 5.DASH NUMBERS 001-004 ARE

4 2 '
\CARD PIN NO.

—{RZ}—

IC PIN NQ, SUHL II OR EQUIV,

(50 MEGAHERTZ, & NANO-

SECOND GATE PROPAGATION

Al TYPICAL

- DELAY)
DASH NUMBERS 005-008 ARE
SUHL I OR EQUIV. -
(35 MEGAHERTZ,12 NANO-
v SECOND GATE PROPAGATION
DELAY)
DASH NUMBERS 003-012 ARE
COMBINATIONS OF LOGIC
ELEMENTS WITH DIFFERENT
FREQUENCY, TEMPERATURE
OR FAN-0OUT CHARACTERISTICS.
FAN-OUT (N THE FOLLOWING

TABLE 1S DEFINED IN TERMS
OF SUHLII(APPROX 2Ma SINK
CURRENT FROM+V) LOADS.

FAN-i MILITARY [INDUSTRIAL

OUT |-55°CTO+I257C| 0'c TO +75°C C
1 001
@ 002 008
E] 003
) 004
i 26 24 20 & 15 7 2\ 23 40 28 34 32 22 31 3% 37

A se=c

2

o] 2 13 '
Ul 14 l :<-
AR Aa_] _
! A
7 13 1
418
52 50 46 iA 4) 43 47 49 78 G 72 70 7 &2 I3 15 10
. U &
—H !
VTT] TTTTT I—TT‘[TT[TI_I iy
5@59\2\31 | 912\3‘ 1L
' 3 %
| | 1
7 0 o/ | ‘ 8/ | =
b2 D2 Dc:l L F3 Ftl 1
T o I N 1
42 45 =1 a7 :
APPLICABLE DOCUMENTS: 1
LIST OF MATERIAL- LM 160-100078 ]
28 inEMT DWG. OR PART NO. i DESCRIPTION
54 s cocuent A i Systams Engineering Laboratories
TO PIN 4 OF ICt THRU IC® m‘;ﬁ:fm::i;N:i 62901 West Sunrise Blvd., Fort Lauderdals, Florida 33310
2 Tems moinEeuNG Laora- | DRERWOLFE. [i-10-69
+5v B0 | lous i commmennon LOGIC ¢ ASSEMBLY
C‘ cz .—.—.—) l AMAENT, THE EECIPENT AGREES CHK RKM 1363 SE@ND TTL QU‘ \D
NOT YO MEFACODUCE, COPY, -
Teo toif ee zor 32 | Eemme retlenb s ol Two INPUT NAND”
GRD —@ * >79 POu ANT PURPOSE, EXCEPT Pioleuﬁw-os 1-16-€9
YO PIN 10 OF IC1 THRU IC‘————‘I :cmunm: enciNgetinG | APP) m /'; 73 [COOE IDENT NG| SIZE
e e ey \anmoo\aoo 20886 | D |16D-100Q078
a 7 [ L 3 ‘ . ' 4 ‘r
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160-100079 SCHEMATIC AND ASSEMBLY

HIGH-SPEED ONE SHOT

DESCRIPTION

(+ voltage to ground) signal,
C in microfarads and T ‘time) in microseconds (C=T/2, 500),
pulse duration of the circuit. Potentiometers R4, R7, R10, and RI3 provide adjustment of the pulse duration for the

range selected by the capacitor.

This circuit card contains four high~speed one-shot circuits.

producing a negative (+ voltage to ground) output pulse of adjustable duration.

the value of C1, C2, C3,

The circuits are triggered by a positive to negativé

With

or C4 is changed to select the

a
4
LIST of MATERIAL Systems Engineering Laborateries | 20886 |LM 160-100079 P
ITEM NOMENCLATURE: H.S, ONE SHOT CODE IDENT | SHEET 2 OF SHEETS | REV
ITEM QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO.| 00Blh 0 4|003[002(001 IDENTIFYING NO. DESCRIPTION DESIGNATION
vy ey |1e4-100079-001 | PRINTED CIRCUIT R RS ES00
2 |wEr|rer |REE|[REF|REF|172-016222-001 | DIMENSIONAL DWG
3, [REF[REF [REF|REF[REF| 168 -100072-001 | DRILLING DWG
414141412 |4 ][110-010369-00(| UNIPAD
5
2
7
& 4 SA.T. CAP Qca " NOTE 4
Pl o|a]+[4]a]4]|254100700-002]capr. l&rt 80 207" cs-ca
T IERERE & | 251-1/14009-001 [DIODE IN4oo s CRI-CcR8
nlzizale 2 [ 282-1186412-301 [INTEGRATED CIRCUIT |[IC1,IC4
2]z |22 2 | 252-115022-201 [INTEGRATED CIRCUIT [IC2,IC5
EY A ERE 2 | 252-11500®-201 [INTEGRATED CIRCUIT [IC3,IC6
1414 |« |4 4 | 250-123251-001 | TRANSISTOR 2NM3251 |QI-Q4
sl 1]t v ]1 | 2523100010-055| RES180015% YawW COMP | R
Zle| T T [V [253-100010-0 77| RES.1.5K 5% V4w cOMP |R2
o174 14 14 4 |252-100010-063| RES.3200t5% 4WCOMP |R3,6,9,12
8 a4 |4 |4 4 1253-100510-008|POT. 2K£10% VoW WwW R4,7,10,13
8 12|44 |4 4 | 253-100010-097 |RES. 10Kt 5% I/4W COMP |R5,8,11,14
0|20 z S.AT. CAP, 12 NOTE 4
Iz 4 25\-114009-00| | DIODE 1IN 40 C9Q CR1-CR4

S.EL.

Form 365-2A

X ;

P

4

ERN. ©C75=/
REV. 8B DATE 5-206-70

i~ .
LIST pf MATERIAL Systems Enginesring Laboratories 20886 LM 160-100079 ' D
PREP CRKM 2B Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF B SHEETS | REY
CHK ’ffﬁ; wt7 45 ITEM NOMENCLATURE:
ENGR | L~y o747 H.S.ONE SHOT
APPD : USED ON:
LTR REVISION DESCRIPTION DATE APPD LTR REVISION DESCRIPTION DATE APPD
ADDED ITEM 29; ITEM 15 ‘(
A VALUE WAS .S K' ITEM G J4-2-00
|[VALUE WAS JSo.n_.
A0S 2869 RKM
_|ADDED DASH 00% € 004 ! 4
B 2569 éuw::;: 72/ o P
C |T-12725 IWG- 32271 IRl A
D | 71-504 o 8-1-T1_wes |85 WK ]
> <
’Z RECORD OF REVISION STATUS OF EACH SHEET
_éééASé?B910H121314]51617181920212223242526272829303132333435 37[38]39|40| 4142
S clelelc]c
oBlcblc
O
O
O
\l
[{+
S.E.L. Form 365-1 R
LIST of MATERIAL Systems Engineering Laboratories 20886 LM 16O-100079 e
ITEM NOMENCLATURE: H.S. ONE SHOT CODE IDENT | SHEET 3 OF SHEETS | REV
iTEM| @TY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE
No. [oos]oo4loo dooz [oo! IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
Z2 | 282-115412-301 {INTEGRATED CIRCUIT [IC)
237 ] 252-115022~201 |INTEGRATED CIRCUIT JIC2
24 1 252-115008-30! |[INTEGRATED CIRCUIT [Icy
25 2 250-122251-00( [ TRANSISTOR 2N3251 [Q1.2
26 2 253-100010-063 | RES, 3200157 /4W COMP [R 3,6
27 2 253-1005/0-008 | POT, 2K210% 12w wWw [R47
28 2 283-1000I0-097 | REF, 10K T 5% 1/4W COMP | R5,8
294 |4 |4 |4 4 |253-100010-042 [RES. Sla tsylfaw cOMP [RIS-1D
M30 1. 254-100200-041|CAP 10U £ 0% 20V CER |C| ”
121 | 254-100900- 00\ |CAP .0LUF10% 50V CER |C2
132 1 254-100300-029|CAP LOUFE \0% 20V CER [C>
23 | 254-100900-003 |CAVP.033UFT i0% 50V. CER |c4
240 1] 254-100650-003 [CAP ,0033Uft 5% S0V CER [C 1
>5 b 254--100300-029 [CAP LOUFE10% 20V CER |C2
'_5@ N 254-100300-023|ICAP ,33UFF 1020V CER [C3
71 254 -100620-00! |CAP_.OO\MFt 5% \00¥ CER |C4
-g 281\ 254- 100410-075 [CAP .47UF £70% 1OV PLZD |2
it B 754 -100440-0I7 |CAP .|UF TR0% 35V¢ PLZD |cz
o}
e}
o
~
)
$S.EL. Form 365-2A *
R



8- 7 o EANG Q151
l ) N v 3 2 REV. 8 onrs;—eoml
NOTES. SIZE - REV.
1. ALL ITEMS AS SPECIFIED IN 160-100079 D
L1ST OF MATERIAL OR
APPROVED EQUIVALENT Rev. DESCRIPTION DATE |APPD,
2. UNLESS OTHERWISE SPECIFIED ADDED RI5-i8; R|
RESISTORS ARE 15% ,1/4 W A | WAS LK R2 WaS 14, ),
3. FOR COMPLETE DOCUMENTATION isoa. A 76
- ~ ©) USE PC ASSY MFG PROCESS CaA 5-28-69 RKM "
CONTROL SPEC 149-100008-000
& FOR CERTAIN CHANGES IN UPDATEDTOLATEST |#
PROCESSES ¢ COMPONENTS B JREV.OF LM 4 14
| THAT MAY HAVE BEEN M, 112563 &« > D
REFLECTED TO THE PART - —
[+ o DES CRIBED. TN-127 , IWG 3.22.11 ?
N Bl S _ 4 CITHRU C4, SELECT VALUE S §
o o4 m ]
gl o % SUCH THAT €= /2,20 nl{f »
b= o4 | cz e C:CAPACITOR IN s, F1-S0% AW S -11-71 jad [8191] £
c3 c1
T:= NOMINAL DELAY (&« SEC). 7
+
+ w8, (E=]
[
Ic4 1cs 1Ce 1
' ® 0 ® U] +
P
4e 48 e 14 C
i3 8 13
14 t 14
12 S 12
GRD Ic2 GRD 1ce GRD 1cs GRD 1c5
Lbae L—JZ 4l La“*\a e ® gl
|3 . 3 1" E3 1" S
> L A | Ic2 Y MY g Vo2 N 7 7 1) ANA s's Les |
~t 5 13 )
Ici 5 14 2 1c3 1cl Sl ° & 1c3 ica Sl 2 6 ce ica Si 4 2 IC6 1
° ° o o :
! i
R R2 R
iBoa < 15K Cl +| c2 +] <3 +| ca :
* NOTE 4 NOTE 4 NOTE 4 T NOTE 4 4
Q1 Q2 Q3 GRD Q4 1
sV GRD 2N325] GRD 2N3251 GRD 2N3251 2N3251 18
R3 1 cRi R5 RG CR3 R& 1 crs Ri RI2 L cr7 RI4 T—
3200 & N4002 < 10K 350n & 1N2009 Z 10K h IN4009 & 10K 3200 A [N400? 2 10K {o
R4 R7 GRD E GRD ]
2K j cre2  SRP 2K y cre ©GRD L CRé 2K K CR8 4
R TN4000 R 4009 TN4009 IN4009
] +5v »—l +5V 1»1 +5v <P1 +5V l =
L |
56 58 51 55 21 23 22 24 |
APPLICABLE DOCUMENTS: 7]
LIST 0F MATERIAL- LMIGO-100079 T
10 PIN 4 OF [iTem| DWG. OR PART NO.-J - DESCRIPTION
IC1 THRU ICe 2 Systems Engineering Laboratories A
BO THIS DOCUMENT AND THE IN- . B
FORMATION CONTAINED HERE- 6901 Wast Sunrise Bivd., Fort Lauderdale, Florida 33310
IN ARE THE PROPERTY OF SYS-
TEMS ENGINEERING LAsomA- | DR RKM 2-5-69
TOMES IN —
Tﬁfﬁﬂﬁﬁmﬁs CHK 775452 |a-17-c0 SCHEMAT‘C $ ASS EMBLY
TO ODD NO.PINS [~ 19,25, b ox oo ENGR 2D o270 H.5. ONE SHOT
X 29-42,57-719 mum»l:wrauon:;:::', PROI 27 7 1 4
TO PIN 10 OF ¢ Ton ANT rumrose, excert [V ey
' IC1 THRU ICG / OF SYSTEMS ENGINEERING | APPD 7. %71/ é[]/’]z CODE IDENT NQ.| SIZE R;V.
. NEXT ASSY 20886 | D |160-100072
(S
8 i 7 6 I 4 4 [T 3 2 r e 1



v

=

LIST Of MATERIAL Bystems Engineering Laboratories 20886 L (0 -1000T9 D
ITEM NOMENCLATURE: H.5. ONE SHOT CODE IDEMNT | SHEET 4- OF SHEETS | REV
[TEm| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. OOl IDENTIFYING NO. DESCRIPTION DESIGNATION
\ | |14-100079-0C01 |PRINTED CIRCUIT TR BB %50
2 REE[172-0l6222-001 | DIMENSIONAL DWG
3 REF] 18- 10007F 001 | DRILLING DWG
4 4 O -010369-001 | BNIPAD
5
o
7
a8 S.AT [N= Ci-C4 NOTE 4
Ll 9 4 17254 - 100700 - OOZ|CAP JUF 480-20% 10V CER |CB-C&
0 B {7251- 114009 -001 |DIODE IN4009 ozl -CRS
N 71252 -1i5412- 301 |INTEGRATED ClRCUIT |ICI,IC4
2| R 757 115022-201 | INTEGRATED CIRCUIT 107,15
13 2 2572 1156008-201 |INTEGRATED CIRCUIT  {IC2,TCL
14 4 12B0-123254-C01 | TRANSISTOR  7ZN3ZBI |Gl - Q4
=] | I253-100010-055 | RES \BOA ¥5% ({4W COMP| K|
zlio i |222-100010-077 | RES 15K T5% (AW COMP| 22
=1 4 {753 1000'0- 063 |RES 3900t 5% 1/4W COMP [R3,6,9,12
R 4 1252-100510-008 | POT 2K 110% |/2W WW [R4,7,10, 12
N 4 |75%-100010-097 |RES IOK £5% /AW COMP |R5, 8,11, 14
:‘ 70 8 AT CAP - cl, e NOTE 4
2l 751- 114009 - 001 | DIODE IN4OOA CEl-CP4

S.E.L. Form 365-2A

%

v
LiST of MATERIAL Systems Engineering Laberatories | 20886 LM WO -1000T79 | C
ITEM NOMEMCLATURE: .S, ONE SHOT CODEIDENT |SHEET 5 OF 5  SHEETS | REV
1Tepmi @TY REQ'D PER DASH NO. PART QR NOMENCLATURE OR REFERENCE ) REMARKS
NO. o6k lDENTiFY!N’G NO. DESCRIPTION DESIGNATION
221 B2 15412 - B0 LINTEGRATED ClRcUiT | IC)
ns 1252 2 1150722-101 [INTEGRATED CIBCUIT 1en
24 S>{757 - 115006 - 301 [INTEGRATED  CIRCUIT =)
25 {|7280-123251 - 001 | TEANSISTOR  2N3725) o1, 2
2 ><{[753-100010-063 | RES 390.0 £5% /AW COMP| RS, 6
27 NC125%- 100510 - 008 | POT 2K T10% Y/2W WW ®4,7
% ><(255-100010-097 |RES 10K E5% /AW COMP [R5, &
29 4 |753.100010- 047 [RES 5la t 5% ([4W COMP |RIB-1&
55120 | 1254-100300-04] |CAP 1OUF T10% 20V CER ICI
2\ | |254-\00900-001 [CAP .OVUF £10% »0OV .CER |C2
37 754- 100B00-079 |CAP LOUF X10% 20V CER |2
EE) 1 |254-100900-003 [CAP .033UF T10% 50V CER| C4
34 254- 100650-003 |CAP. 003 UF £5% B0V CER | CI
35 254 . 100200-029 [CAP | .OUE T 10% 20V CER [C2
3l 7254~ 100300 -023 |CAP .33UF £i0% 20V CER .3
2|37 2541006720 - 00! |CAP .001 UF £ 5% \COV CER |4
~NER 2154 - 100410 -0725 |CAP L4 TUF ¥TR20°% 10V PLLD |C2
EE I |2%4-100440-017 [CAP .IUF £720% 3%V PLLD [c3
0
2
]
9

S.€.L, Form 365-2A







v v

ERN /23-2 DATE/O-7-7¢ REV -
160-100222 BIPOLAR RECEIVER

j LIST of MATERIAL Systema Enginearing Labaratories 20886 LM lGO_\OOQQZ _

DATE

PREP BT CAMPBELLIS-{1-70 Fort Lauderdals, Florida 33310 CODE IDENT | SHEET | OF 7. SHEETS | REV
DESCRIPTION CHK | 7] Aiggane [5713-70) TTEM NOMENCLATURE.

ENGR - W0 T BI-POLAR RECEWER
This circuit card consists of nine identical receiving circuits. Each circuit is capable of accepting a e
plus or minus (+) input voltage. Application of a positive input voltage turns transistor 1Q1 on and APPD %‘E{w £ ] 0/(/70 USED ON:

provides a zerc (0) volt output., Application of a negative input voltage turns transistor 1Q1 off and

provides a plus (+v) output LTR REVISION DESCRIPTION DATE  [APPD| LTR REVISION DESCRIPTION DATE | APPD

SPECIFICATION
LOGIC LEVELS 0 volts = Logic ZERO

+5 volts = Logic ONE
POWER REQUIREMENTS +5 volts Pins 2 and 80

Ground Pins 1 and 70

RECORD OF REVISION STATUS OF FACH SHEET
N 12113114 ]15]16 17 [18 19 [20] 21]22[23|24[25]26]27]28]29][30] 31132]33]34135136137]38 39140 41,42

N
w
o~
”
o
~N
@
©
°

2.03001-091 1

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

A4
LISTof MATERIAL | Systems Engineering Lanoratories | 20886 |LM 160-100222 |—
ITEM NOMENCLATURE: B1- POLAR RECEIVER CODE IDENT |SHEET 7. OF SHEETS | REV
ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. 00! IDENTIFYING NO. DESCRIPTION DESIGNATION
x | ies-i0c222-001 | DRILLING DWG T 85550
‘ REF| 164-100222-000 | ART WORK
3 REF| 1T2-016222-001 | DIMENSIONAL DWG
4 1| HO-010369-001 | UNIPAD
5
G
7
&
B © <
le)
I
12
1%
(4
i5 2L | 2B34-100870-013 | CAP IULFELOL, LBV, CER |C1,Q
1= 2 S.AT CAP IC3-2C3
7 9 | 251 -114002-001| DIODE ICRV-2CR|
18 9 | 250-122%69-002] TRANSISTOR 2N 2362 |[IQl-9G|
i 9 [ 293-100010-089 | RED 4TK*S5% 1/4W IRI-S R}
20 9

TLLO0O-0O21 W1

753-100010-069 | RES 68300.t5% 1/4W IR2-9R2

S.E.L. Form 365-2A ? ﬂ/




.1 7

3 2 ERN | 2-2 -l
; 1 | DATE 10 -7-70 REV -
TRE YSE, DIPLICATION OR DISCLOSYRE OF REVISIONS
FTIIS SATA (1N WHOLE OR W PAXT) FOR ZONE | LTR DESCRIPTION DATE
MAMFACYURE: BR PROCUREMENT WITHOUT
+ THE WRITTEKPERMISSION OF SYSTEMS

" EREIEERMG TABORATORIES 15 PROMSNTED.
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| ) |
| —NANN— TV |
‘ ael IR :
: GIND @800 !
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N
4 2 20 30 28 46 56 50 &8
DOCUN N T
S R IV
UNLESS OTHERWISE SPECIFIED Systems Engineering Laboratories
NOTES! ALL ITEMS AS SPECIFIED IN LIST OF MATERIAL OR APPROVED EQUIVALENT, et o SRR SATE Fort Lauderdale, Florida
7.FOR COMPLETE DOCUMENTATION USE PC ASSY MFG PROCESS CONTROL BJ CAMPBELL  |5-6-10
SPEC ¥9-100008-000 FOR CERTAIN CHANGES N PROCESSES & COMPONENTS ommsion | x| oo (e , _
THAT MAY HAVE BEEN REFLECTED TO THE PART DESCRIBED o X it Hf Fogyonc 51770 BI-DOL AR PECEIVER
1270 24 +.03 1.010 ENGR___ ) AT N
OVER 24 106 £ 015 < Jac //7‘/‘ /L\L)%EM %L 7/
ANGLES $ 0" 30' L6 R //}
M + I
“ERW/H/ T SIZE | CODE IDENT NO. [DWG NO!
L/ O-1002.7
NEXT ASSY USED ON FINISH: APPROVED e D 20886 ‘6J |OOZ‘”2
APPLICATION scale 2it | |

w

-
L.

l




. A4 - . . * ERN /23-2 DATE /O-7-70 REV -
160-100223 BIPOLAR DRIVER = 7-70

-—-—L LIST Of MATERiAL 8yataw\n Enginsering Laboratorias 20886 LM 160"00223 - A

PREP ARrY 15/55p]  Fort Lauderdale, Florida 33310° CODE IDENT | SHEET | OF 2 SHEETS | REV
. TTEM NOMENCLATURE:
DESCRIPTION CHK 7/%7%@0 52270

BI-POLAR DRIVER

- ENGR <
This circuit card contains seven Bi-Polar Driver assemblies. Wheh a positive potential is applied to pin 3, transistor %——MA‘ -
1Q1 is turned on. This causes the potential at the base of 1Q2 to become more negative and turn the PNP device'on. APPD(% MM} USED ON:
Pin 6 now reflects a positive 6.3 volt potential. When a negative potential is applied to pin 3, transistor 1Q1 is turned LTR REVISION DESCRIPTION DATE APPDIl LTR
off. This turns transistor 1Q2 off and 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. A 7\-097 2 D Z—('I—TWKC 2-23-71 %

REVISION DESCRIPTION DATE APPD

{g RECORD OF REVISION STATUS OF EACH SHEET
= 213i14]5/617[8]910]11j12[13114]15[16}17[18[19]20]21}22]23[24[25]|26]27[28]29[30]31132]33]34]35[36]37[38[39[40] 41]42
==
Ofala
'
o
O
N
N
W
A 5.E.L. Form 365-1A

v

LIST of MATERIAL Systems Engineering Laborataries | 20886 [(LMI60-100223 - A
ITEM NOMENCLATURE: B|-POLAR DRIVER CODE IDENT |SHEET 2 OF SHEETS | REV
TEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. 00\ IDENTIFYING NO. DESCRIPTION DESIGNATION
] | [168-100223-001 [DRILLING DRAWING f40:106001-000
z REF[164-100223-000 |[ART WORK
3 REF[172-016322-000|DIMENSIONAL DRAWING ?
4 21 [1HO-010369-001 [UNIPAD I
5 : !
6 |
-
3 f
g g ¢
[fe]
L
12
13
14 4 1254100&70-012 |CAP | UF£20% 25V CER  |Ci-C4 _
15 7 1253-100010- 082 |RES 47Kt 5% AW CMPSN [IRG-TRGe 177
zlie 14 [253-100010-065 |RES 47001 5%, I/4W,CMPSN|IR(-7RI,IRT-TR7
|17 7 |253-100010-047 |RES 821,15%,/4AW,CMPSN|IR2-7TR2
lis 7 |253-100010-063 [RES 3900757, 1/4W,CMPSN[IR3 - 7R3
NIE 14 {253-100010-037{RES 330.+5%,1/4W,CMPSN [|R4-7TR4,IR5-7R5
R ) 14 [250-123947-00! |[TRANSISTORS  2N3947 |IQHQ1,IQ3-7Q3
Wz 7 |250-12325] -001 |TRANSISTORS 2N325( | 1Qz-7Q2
S.EL Form 365-2A ? I4



b L 7 ~ N - - . [ 3 ) enn 123-2 1

' DATE 10-7-70 REV -
THE USE, DUPLICATION OR DISCLOSURE OF

REVISIONS
THIS DATA (IN WHOLE 0R IN PART) FOR ZONE | LTR DESCRIPTION DATE APPROVED
MAKUFACTURE OR PROCUREMENT WITHOUT A
THE WRITTEN PERMISSION OF SYSTEMS

71- 097 A M 20004 | 2023010 | o3
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LIST OF "RTER -L LA TG - 0 e

NOTESY 1. ALL TTEMS AS SFECIFIED IN LIST OF MATERIAL OR APPROVED EQUIVALENT.

[

L - -

|

+C.AY 375
2. FOR COMPLETE DOCUMENTATION USE PC ASSY MFG PROCESS CONTROL Lo 2 UNLESS OTHERWQSE‘SPECIF'ED Systems Engineering Labarataries
SPEC 149- 100008-000 FOR CERTAIN CHANGES IN PROCESSES § CONTROL ™ g g .L—)J OO et o 1 oo o Fort Lauderdale, Florida
THAT MAY HAVE BEEN REFLECTED TO THE PART DESCRIBED _ _ — e Mot S 5 610
3. S0IDERING AND ASSEMEBLY PRACTICES IN ACCORDANCE WITH MF& STD GND A T . 7 omension | xx Sox__[eneckeD — e e o
312-0000072-000. c3 C4 UNDER 12 Y % 005 7//’/*?‘,""0 2270 B‘ - p’J A D OV
I WAE I W 1270 24 £03 £ 00 e
- @3V ' ® 371- . OVER 24 306 T o5 Ak, 2o A 25Y

ANGLES + 0" 30"
L/? 70
SIZE | CODE IDENT NO. |DWG NO.

el /0] D | 20886 | 1L0O-100723

L -
NEXT ASSY USED ON FINiSH: €
APPLICATION scate2/1 € NONE] Jsweer | OF |




_ » \ 4 \ 4 ERN /74-2 DATES-23-7/ REV=-
160-100306 PRINTED WIRING BCARD

Bi-POLAR RECEIVER ASSEMBLY LIST of MATERIAL Syatems Enginsering Laborataries 20886 |LMIcO-100306 -
l PREP | & | amaon 2 ATE Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF 2 SHEETS | REV
" ITEM NOMENCLATURE!
HK [ Roenedlen, [212-70
DESCRIPTION < Ml PRINTED WIRING BOARD
ENGR | 5= ¥z BI-POLAR RECEIVER
The Bi-Polar Receiver card contains nine identical circuits. The Bi-Polar circuit will accept both positive and P AR N . ASSEMBLY
negative going inputs and reflects a positive or ground potential at the output. A positive voltage applied to ElL APPD |- M&_‘@A-’#‘ L XAIS/—)] USED ON: 306-70/6390

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. ICRI1 and IC5 form a noise discriminator circuit. With a negative input at El, ICR1

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,

LTR REVISION DESCRIPTION DATE APPD [ LTR REVISION DESCRIPTION DATE APPD

Circuit Cperating Specifications:
INPUT OUTPUT
+3v to 25v Ground

Ov to -25v + Voltage

RECORD OF REVISION STATUS OF EACH SHEET
11]12[13]14[15]16[17 18 |19 [20]21[22|23|2425]|26]27|28|29({30]31/32|33/34{35|36|37|38(39|40 41|42

)
w
IS

I
o

~N

®
©
3

Q0E£001-09i

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

Y
LIST of MATERIAL Systems Engineering Laboratories | 20886 |[LM 160-100306 | -
ITEM NOMENCLATURE: PWB  B1-POLAR RECEIVER ASSY. CODE IDENT | SHEET 2 OF 2 SHEETS | REV
[TEm| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. o) IDENTIFYING NO. DESCRIPTION DESIGNATION
a | [l68-10030G - 00! [PRINTED WIRING BOARD B o o000
z REF {164 - 100306 - 000} PWB ARTWORK
3 REF|172- 016322 - 00! |PWB DIMENSIONAL
4 9 li1o- 010369 - 00! [UNIPAD
©
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¥
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15 2 1254-100700~ OO2|CAP .1 UF+80-207% 1OV CER |C!,2
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&l 9 | S.AT CAP 1C5-9C5
Qs 9 |251- 114009 - 00! |DIODE IN400OO ICR)-9CR]
ol 5 [250-122369- OO2Z|TRANSISTOR 2N2362A |1l -9Ql
8 20 9 |253-100010- OBY |RES 4.TK¥5% 1/4W CMPSN |[IR1-9R\
8 24 9 |253-100010- 069|RES 6800tE% 1/4W CMPSN [{R2-9R2
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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.
functions as a NAND element in positive logic (as a NOR element in negative logic).

Each gate in these packages

> SPECIFICATIONS (Element)
Speed: typical propagation delay;
10 nsec {160-900020-005 - 160-900020-008)
6 nsec (160-190021-001 - 160-900020-004)
Power: Average dissipation per gate
15 mw (160-900020-005 - 160-900020-008)
22 mw (160-900020-001 - 160-900020-004)
A 888600 pir
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ITEM NOMENCLATURE: SECOND DUAL FOU E\\lNPUT NAND" CODE IDENT | SHEET £  OF SHEETS | REV
ITEM| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. |[cos jooa0os|ooz |00 IDENTIFYING NO. DESCRIPTION DESIGNATION
e[ T ] liea-iooco18-001 [PRINTED CIRCUIT T R OAas
2 |reF [ReF [Rer |REF|REF|I72-01G323-001  [DIMENSIONAL DWG
3 [Ref |REF|REF|REF|REF|168-10007&8-001  |DRILLING DWG
4 |aR|AR |AR [AR [AR [252-400001-004 |WIRE
5 |aR AR AR AR [AR [265-400001-004 |SLEEVING
@
7
8
P22z |2]|2 2 [254-)00700-002 | CAR LS Cl,2
0 © [222-115074 - 001 |INTEGRATED CIRCUIT c-%
I 2 RE2-115024 -\0\ ) 101 -G
2 ® 252-\15074 - 26| CI-&
13 @ 252- 115024 -20} C1-6
4] e 252-115004-001 ICI-G
s 252- \15004- 101 cI-&
zlie 252-115004-20| v C-®
ol 17 252-115004-301 | INTEGRATED CIRCUIT CI-G
Slrelv ][ |1 [253-100010-017 [RES. 1.5k R
Sl [T [253-100010-055|rES. 1B0R R2
3
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| v [ | 1 [lea-100078-001 [PRINTED CIRCUIT PR,
2 ' IREF [REF[REF(I72- 016323-001  |DIMENSIONAL DWG
3 REFIREF|REF 168 -100078-001  |DRILLING DWG
4 AR [AR [AR [258-400001-004 |WIRE
S ARIAR[IAR | 265-400001-004 | SLEEVING
= ,
-
8
e 22 |2 |254-100700-002 | CAR \1F Ci,2
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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.
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THAT MAY HAVE BEEN
REFLECTED TO THE PART
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. THE LOGIC SYMBOLS ON

THIS SHEET CONFORM TO
MIL STD 806G.

.DASH NUMBERS 001-004 ARE

SUML IT OR EQUIV.
(50 MEGAHERTZ, 6 NANO-
SECOND GATE PROPAGATION
DELAY)
DASH NUMBERS 005-008 ARE -
SUHL I OR EQUIV. :
(35 MEGAHERTZ 12 NANO-
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160-900022 SECOND JK FLIP-FLOP "AND'
INPUTS

>

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
IC pins 8, 9, and 13 provide a direct set or reset to the flip-flop. The application of a ZERO to IC pins

flip-flop to set.
The application of a ZERO to IC pin 13 sets the flip-flop, causing

8 or 9 resets the flip-flop, causing pin 11 to go High,
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.

Togic 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, -011, and -012)

Iin {mA) dc reset input:

2.8 (160-900022-003 and -004)
1.66 (160-900022-007, -008, -011, and -012)

Iin (mA) clock input:

1.66 (160-900022-003 and -004)

2.5 (160-900022-007, -008, -011, and -012)
Iout (mA) each output:

22.5 (160-900022-003 and -011)
20 (160-900022-007)
) ) 10 (160-900022-008)
lin (mA) de reset input: 12.5 (160-900022-004 and -012)

Iin (mA) dc set input:

2.8 (160-900022-003 and -004)
1.66 (160-900022-007, -008, -011 and -012)
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LIST of MATERIAL Systems Engineering Laboratories | 20886 [LM 160-900022 D)
ITEM NOMENCLATURE: SECOND JK FLIP-FLOP AND' INPUTS CODE IDENT [SHEET 2 OF 7  SHEETS | REV
ITEM QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
No.[003][004]00z2]002 Joo) IDENTIFYING NO. DESCRIPTION DESIGNATION

r o i [0 i leasioooss-oor  |PriNTED clrcuIT AR
2 |REF|REF|REF |REF|REF|172-0i6323-001 |[DIMENSIONAL DWG

3 |REF|REF|REF|REF |REF|1GR -1000 93-00! |DRILLING DWG

4 |AR |AR|AR |AR[AR |258-400001-004 |WIRE

5 JARJAR |AR [AR [AR |25-400001-DOA |SLEEVING

©lo |66 |6 |6 |110-01039-00! UNIPAD

-

&

Slelz]a {2 |2(|25A-\00700-002 |CAR A& Cl,2
le} © [252-115420-00\ |INTEGRATED CIRCUIT [1CI-&
i o 752-115420-10\ 4 C1-6
2 ) 252-115420-201 ICI-G
i3 %) ?52-119420-30! ICl-&
4| 252-115405-001\ ICI -G
IS 252-115405-101 ¢ -6
1) 252-115405-201 ICI-G
17 252~-115405-30)\ ICI-6
I8 252-\\S425-00\ ICi-6
19 2B2-115425-\01 ICi-G
20 252-11542%-201 ] IC\-G
21 252-\\D425-30L| INTEGRATED CIRCUIT |ICI-G
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APPD | - 7t “f:;,n Y/ |USED ON!I SYS-Bb AND” INPUTS
LR REVISION DESCRIPTION DATE  |APPD|f LTR REVISION DESCRIPTION DATE | APPD
A {69;433; ADDED ITEMS 6 24 25¢26
88 01860 RKM N Tatleg | b
69-688; ITEM'| PART NO. WAS
B [164-100078-001. [TEM 3 PART| 24 Mac.
NO. WAS |68-100078-00| L
NJ.L. 8-29-69 RKM .
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C | LATEST NUMBERING SvsTEM | 17/ o (W
MS 10-7-D REM
69-10055 ITEM G QTY WAS 4,
ITEM 24 QTYWAS 4, ITEM 125 l/
D |TYWAS 2(R3£R5) VALUE 6
WAS 8201 | ITEM 2.6 QTY Yo
WAS 2 (R4€RE)VALUE WAS 1504,
BJC 1-2.6-70 RKM
g RECORD OF REVISION STATUS OF EACH SHEET
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iTEM| QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR REFERENCE
NO.[005]004{003|00 2[00 IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
2211 [V 1)1 [253000\0-017 |RES. 1.DK1IEY {/4W CMPSN | Ri
[t ]r]1]1 |253-\00010-055|RES. (BOL2+5% /4w CMPSN | R 2.
24|16 6 [6]6 |6 |250-12231,9-002 TRANSISTOR Q-6
2532 |32 2|2 [253-1000\0-067 |RES. 5600 t5% |/4AWCMPSN| R 3,57
12613 3] 3| 2| 3|253-100010-049| RES.|00.Q+5Y%, |/4W CMPSN|R4,6, 8

' 220006-091 W1




UNLESS OTHERWISE

.FOR COMPLETE DOCUMEN-

“ VD Yeideo REVE ©
SIZE]
" ALL ITEMS AS SPECIFIED IN ©0-9000z22
LiST OF MATERIAL OR REV. DESCRIPTION

APPROVED EQUIVALENT,
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ARE 5% .
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IC PIN NO. 1 79
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OF SUHLII{APPROX 2Ma SINK
CURRENT FROM+V) LOADS.

FAN-| MILITARY |[INDUSTRIAL
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15 _]00l,005,009
7 1002,006,010
12 003,007,011
[ 004,008,012
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LIST of MATERIAL Systems Engineering Laboratories | 20886 |LM 160-900022 | D
ITEM NOMENCLATURE: SECOND JK. FLIP-FLOP 'ANDINPUTS CODE IDENT |SHEET & OF 7  SHEETS| REV
(TEm| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO.1010 |009]0081007]1006 IDENTIFYING NO. DESCRIPTION DESIGNATION SRHEVSED
[ (I R I N©4-100093-00\ PRINTED CIRCU\T 14.9-100001 -00!
2 |REF|REF|REF |REF|REF|172-016323-001  |DIMENSIONAL DWG
3 |REF|[REF|REFIREF |REF|1GB -100093-001 |DRILLING DWG
4 |AR |AR|AR |AR [AR [258-400001004 |WIRE
5 |AR AR |AR [AR |[AR | 2L5-400001-004 |SLEEVING _
cle|lele |e le [110-0103,9-001 [UNIPAD
7
8
» ola|alz2]2][254-100700-002 |CAR .IMF Cl,2 <
10 252-115420-001 | INTEGRATED CIRCUIT [ICI-G
I 252-115420-1014 \ ICI-6
12 2952-115420-20} ICI-6
13 252-115420-301 1Cl-o |
14 252-115405-00! ICl -G
15 G [252-115405-101 -6 2
3|6 G 252-115405 20\ Q-G
o V7 o 252-115405 - 30\ -6 |
e @ 252115425 - 001 1CI-G
g 9|6 252115425101 IC-G
8 20 252-115425-201 L ICI-G
N 752-15425-301 | INTEGRATED CIRCUIT |ICI-G

SEL Form 365 -2A
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LIST of MATERIAL Systems Engineering Laboratories | 20886 (LM 160-900022 |D
ITEM NOMENCLATURE: SECOND JK FLIP-FLOP AND"INPUTS CODE IDENT |SHEET & OF 7 SHEETS | REV
ITEM| @TY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. oV 101 IDENTIFYING NO. DESCRIPTION DESIGNATION
) ] 1 [1e4-100093-001 | PRINTED ciRcUIT R Ry S |
2 REF |REF]172~016323-001 | DIMENSIONAL DWG
3 REF |REF|1GB-100093 -00| |DRILLING DWG
4 AR AR | 258-4D000\004 WIRE
5 AR |AR [2L.5-400001-004 |SLEEVING
e e |6 [VW0-010369-00) [UNIPAD
.
8
P{ o 2 | 2 |254-100700-002|CAR U Cl,2
10 2%2-1154A420-00! | INTEGRATED CIRCUIT ICI~G
I 252-\\5A420-101 A ICI~G
i 252-\154 2 0-201 1C\-6
13 252-115420-30\ ICI-G
14 252-1\54A05-001 ICI~G&
1S 252-115405-101\ ICi~&
e 252-115405-20\ 1C-&
@ |7 252-115405-30) -G
ol'® 252-115425-00! ICi-G
Sl 252~115425-\01 ICI-G
g 20 G [252-115425- 20! v ¢~
2 ) @ 252-15A425-230\ | INTEGRATED CIRCUIT ICI-G
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ITEM NOMENCLATURE:SECOND JK FLIP-FLOP AND" INPUTS CODE IDENT |SHEET 5 OF 7  SHEETS | REV
ITEM| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
No. 010 fooslooaloo7looe IDENTIFYING NO. DESCRIPTION DESIGNATION
220 |V [V et | 253100010-077 |RES. 1.5K15% /4w CMPSN | RI
23| 1 | I 1 I [.252-100010-055 |RES. 1800 15Y, l/’4W CMPSN |R2
24|l e | |6 | 6 |250-122236L9-002 | TRANSI\STOR Q-G
25|12 |3 |23 |3 |3 [253-100010-067 [ RES. 560 Ot 5% /4w CMPSN| R3,5,7
263 | 2|3 | 2|3 [252-100010-049|RES. 1000 £5% I/4WCMPEN| R4, 6, 8
—’ L)
—
z
&
Ny
O
O
O
O
(A
’ t
S.EL Form 365-2A
LIST of MATERIAL Systems Engineering Laboratories 20886 LM GO -90002 2 D
ITEM NOMENCLATURE: SECOND JK FLIP-FLOPTAND" INPUTS CODE IDENT |SHEET 7 OF —  SHEETS | REV
TEm| QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE REMARKS
NO. SEE IDENTIFYING NO. DESCRIPTION DESIGNATION
22 | I 1253-100010-077 |RES. 1-9Kt5% /4w CMPSN | Rl
23 i [ [293100010-0%5 |RES. 1800 57 4W CMFSN | R2
24 © |6 [290-V223L9-002 | TRANSISTOR Q-o
25 3 |2 |252-100010-067 [RES. 56001 5% |/4W CMPSN | R3,5,7
126 3 |3 [253-10001Q0-049 R4,6,8

RES. 100Q+5%1/4W CMPSN

S.E.L. Form 365-2A
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160-900023

CLOCK

DUAL JK FLIP-FLOP COMMON

package.

to reset.
pin 14 sets the flip-flop, causing IC pin 13 to go High.
1C pin 12 to go lligh

DESCRIFTION

This circuit card contains six dual flip-flop circuits.
The circuits also have a common reset terminal.

The clock input terminal is common to both flip-flops in the

Refer to HITYPICAL on the logic schematic in regard to the following discussion.
along with the negative going edge of a clock pulse on IC pin 3 causes the flip-flop to set.

However, all flip-flops have separate SETinput terminals.

The application of a High to IC pins

The application of a High to IC pin | along with the negative going edge of a clock pulse on IC pin 3 causes the flip-flop
IC pin 14 provides a synchronous (direct) reset or prereset to the flip-flop.
The application of a Low to IC pin 5 resets the flip-flop, causing

The application of a Low to IC

A
v
LIST of MATERIAL Systems Engineering Laborstories | 20886 LM 160-900023 1
ITEM NOMENCLATURE: SECOND DUAL UK FLIP-FILOF COMMON ZLOWK CODE IDENT | SHEET 2 OF 3  SHEETS | REV
ITEM QTY REQ'D PER DASH NO. PART OR MNOMENCLATURE OR REFERENCE REMARKS
NO. [005[004(003[002|001 IDENTIFYING NO. DESCRIPTION DESIGNATION
[ [ [ | [iea~10009 3-001 | PRINTED cIRCUIT e
2 |REF|REF|REF|REF|REF|172-016323~-001 |DIMENSIONAL DWG
3 |REF |REFIREF |REFIREF[1GB-10009 3-001 |DRILLING DWG ‘
4 | AR |AR |AR AR JAR [25¢-400001-004 |WIRE
5 [AR AR |ARAR |AR| 265-400001-004| SLEEVING
Gle|e|lelec e |11W0-0102LI-001 |UNIPAD
-
8lc |le|lecie|€ |250122369-002] TRANSISTOR -6
plolafzfza]2 |2 ]234-100700- 002 |cArR g cl,2
10 @ |252-115413-001 INTEGRATED CIRCUIT 1Ci-G
X © 252-11S413- 10| 4 ICI-6
2 &) 252-115413-201 ICI-G
13 G 252-115413-30! Cl-G
4|6 252-115411- 00\ ICI-&
— I5=) 252-115411-101 CI-6
zle 252-115411-20% | ICI-G
h17 | X 252-115411-301 |INTEGRATED CIRCUIT [ICI-G
EIS VL[] 1 [253-100010-077 |RES. .BK 5% 1/4w CMPSN | R
ooy |t [ ] 1] 1]253-100010-055]RES. IBOL 159 1/4w CMPSN [R2
Ozo] 3|1 2] 313 |3 1253-100010-067 [RES.560Q+5%1/4W (MPSNIR3, 5 7
W21 13 1213123 [|253-1000|0-049|RES. 1000t 5% [/4W CMPSNR4, 6, & '

S.EL Form 365-2A

Z N

DATE 11J14/62 REV C

. A 4
LIST Of MATER'AL Systems Engineering Laborataories 20886 LM ‘60_90002'3 E
PREP [ERWOLFE e Fort Lauderdale, Florida 33310 CODE IDENT | SHEET | OF ® SHEETS | REV
v YUYV 1 1269 ITEM NOMENCLATURE:
— R SECOND DUAL JK FLIP-FLOP
ENGR Fhatuas b Poflas 17179 COMMON CLOCK
APPD | et ] L USED ON: SVYS-Qlk
LTR REVISION DESCRIPTION DATE APPD|| LTR REVISION DESCRIPTION DATE APPD
A 69:432; ADDED ITEMS 6,8,2042! |7
19;5&—/6{69 R /25/us |0
B |69 6815 1TEM | PART NO. WAS
164-100078-001 ITEM 3 ‘9/1/ ﬁfof/
PART NO. WAS 168-100078-001 o9
NJL. 829-69 Ri<M
©9-823; UPDATED TO TWE o
C | LATEST NUMBERING SYSTEM.| /7/_ ., \;@[’
Y MS. \0-T7-19, RKM ’
69-I007 ITEM & QTY WAS 4,
ITEM & QTY WAS 4;1TEM 20
QTY WAS 2(R3,5) VALUE o "z
D |WAS Bz0q, TeM2l Ty was| | 7. 2
: 2 (R4,6) VALUE WAS 1500 .
BJC [-26-70 R
E |70-3N7;%.4. 7-27-70 T2a/r0 | AE
g RECORD OF REVISION STATUS OF EACH SHEET
=g oT3lal5Te]7Talo ot 23 aisTe 17118 19 [20] 21]22]23]24 2526 27]28[29]30] 31[32[33]34][35[36]37[38]39]40] 41|42
oD DD - - 1]
olE[D D
| I T
o 4
9 L]
9 L
O
) - o
w L] A
|
S.E.L. Form 365-1 ?
LIST of MATERIAL J Byscams Englneering Leboratories 20886 LM 160-900023 ]
ITEM MOMENCLATURE: SECOND DUAL UK FLIP-FLOF COMMON CLOCK, CODE IDENT SHEET 3 OfF = SHEETS | REV
HTEM QTY REQD PER DASH NO. PART OR NOMENCLATURE OR REFERENCE
MO, 0081007 {006 IDENTIFYING NO. DESCRIPTION DESIGNATION REMARKS
; - ~ TR Rev SEE
I 1] | |64 ~10009 3-001 [ PRINTED CIRCUIT 149 -100001- 000
42 REFIREFIREF| 172016323~ 001 | DIMENSIONAL DWG
3 REF [REFIREF|1GR-10009 3-001 |DRILLING DWGE
4 ARIAR JAR[258-400001-004|WIRE
5 ARIAR JAR|2L,5-400001-004] SLEEVING
@ © |6 |6 [110-010269-001 | UNLPAD
-
8 6| 6|6 [250-1223 6b9-002] TRANSISTOR Q- &
- 9 2|2 |2 |254-100700-002] CAR IME Cly2
10 252-\15413-004, | INTEGRATED CIRCUIT ICi-G&
1 252-115413-101 4 ICI-6 s
12 252-115413-20} ICI-G
13 252-115413~301 1ICI-G
14 252-115411-00\ Icl-o
- s G [ 252-115411-101 ICI-G
z|e © 262-115411- 204 v ICI~-G
g 17 [€) 252-1154 11- 30} INTEGRATED CIRCUIT ICI~G
&; 8 L[4 |1 ]1253-100010-077 |RES. .5K+5% |/AW CMPSN | R
Qle I | 1] 1 ]253-100C10-085 [RES. \BOQ15% |/4WCMPSN |R2
820 2 12| 21253-100010- CC7|RES.SC0a*t5Y I)aw cMPSN [R3,5,7
Uu[Z 31313 1253-100010-0C49|RES. 1000 15%, |/4w cMPSN |R4,6,8

S.EL Porm 365-2A




® ‘. re ERN Oft . -
l : ) l 1 . 3 [ 2 oAt nji4e0 peve e
” ) g NOTES. SIZE " Thév
: L ALL ITEMS AS SPECIFIED IN (C0-200023 1=
LIST OF MATERIALOR REV. DESCRIFTION DRJE|APPD
APPROVED EQUIVALENT. 32,
—@ 2.UNLESS OTHERWISE Al A s e o
/ SEriEe Resistons e T [
3, B ©9-687, UPDATED To© /
LATEST REV. OF LM
o ~ oL Bgees O™ s
) 9-823; UPDATED TO THE| D
< N N : C |LATEST NUMBERWNG |1 R
7,
- 14 1z 13 v , y SYSTEM /(‘;9 !
- T T \CARD PIN NOS I l o« MS 10749 Rkm
. 4, \ ©9-1007; ADDED CLAMP
3 2 I < 1::55 Lng%Tsé"ng_‘aiaNro C\/\?CU\T' TOIC3STC4 |}
5 40— _——IC PIN NO. MIL STD BOG. D | foikomeee 5100 R (o, b "
L) a C e ; - .
2 |3 : e, 1ce 1es 9‘:: Ics i 5. 0ASH NUMBERS 01004 ARE BUC 2570 | Rum |70
(50 MEGAHERTZ,6 NANO- 70-317: R.A T-27-70 4 T P
lL lH Al TYPICAL iisaiia AALAAAE BEAEARA ; seco»x;: GATE PROPAGATION | & T BATEETO, 1o 10| | P
2 1l T DELAY
DASH NUMBERS 005-008 ARE
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 1S DEFINED IN TERMS
OF SUHLIT(APPROX 2Wa SINK
EN Ds.
+5v—e > +5V — . CURRENT FROM +V) LOA
FAN-| MILITARY |[INDUSTRIAL
?go _Ego_n_ OUT |-55°CTO+I25°C| 0'C TO +75°C c
£
j 1| 001,005
® * { . - 6 | 002,006
Ql R4 Qe Q5 % RS Qe =i ) 003, 007
100 100 S 004,008
T‘ G.PRINTED WIRING BOARD SHALL
MEET THE RCQUIREMENTS OF
GND . GND 190 - 001050 -00l.
‘ T.TEST PER SEL 95092A-1.
14 2 3 8 a4 I,O © 3 2& 24 25 20 o 2z \& 1§} 44-0 38 39 34 3’? %@ 32 29 INDICATES TOP SOLDER
1 W d W d 1 W (4¢QTY48) NOT REQUIRED
— e |- % - — = — = | = =] = — —— -t - - — | — | == —— - a4 — | —_——_ - | ——_—— }——— = WHEN PLATED THRU
. o r T r 4
I | | l l 1
| - I | | ! i
| 3 =2 7T 3 @ | | 2 T 3G | | 3 2 73 ]
| 5 ap— s 8 | | 5 ao— s 8 l I 5 1ap— 5 ]
| 12 3 1 =) | | 12 131 g I ) | | 12 13 T 4
S TR S S [l N IS 7 T Y- I [ I (U 1
A B 7
W 4 N N -4
=} 1l 7 5 21 23 =) i1 35 37 33 1
18
iy
10
=
' I
52 S0 514G 42 48 44 4l I 64 >0 56 G2 S8 55 I8 1@ 7772 &8 T4 10 @7 )
N N N 4 N /‘\ W\ 1\ ~ 1\ A A V, S A A AN ~ "Lb
e A - — |- = |—=]==]—= = B R e e el S B B e = e — 18
~ ] f_ — -1 1)
! | | 4o
| | | | =
| 1r
| = 2 73 @ | | 3 2 T3 & | | —
[ s 14— 5 8 | } s 4p— gds 8 | ]
| 2 12 1 ) i ] S 1 T el o | _
L e [®__ Jo_ w2 (R PSR 0 U SN YL :
D L TF i
a7 49 45 43 73 Ts mn (Z=] -
APPLICABLE DOCUMENTS:
LIST OF MATERIAL- LM 160900023 .
28 [iEm] owe. or ParT NO. T DESCRIPTION g
54 I Systems Engineering Laborstories A
R2 THIS ROCUMENT AND THE IN: =
10 BIN 4 OF IC1 THRU ICH 2on . :m:rm:m:w!;ﬂ::‘ — R“/SOSO;_;VQEt Su;:aa Bivd., Fort Layderdales, Florida 32310
TEMS ENGINEERING LASORA- | DR E L | =3~ .
BV 8—3p0 | rowm W commmon LOGIC £ ASSEMBLY
i - JCHK  RxM 1-14-69 —- o
PP g S| Emmmam " SECOND DUAL JK.
Adtf T : 27 | e oot cort {ENGRAwaeali Frykn 115 62 , FLIP-FLOP
 eND—g— >§,g vou s rsscss, cxcen | PROIE LM os Ni-16 €9 COMMON CLOCK .
70 PIN 10 OF 5C) THRU TCS —— ol ettt ﬂg%f‘{- /) ¢ {CODE DENT NOISZET .
- LABORATONIES, . 1 Y Y
: M N enamonisrooy] 20886 | D {K0-S0XDZ
T ” " - - ;
R 7 6 i " 5 4 4 3 2 1 - s




z
X

. YAVD A, - 4 | E
160-900024 SEGOND DUAL JK FLIP-FLOP LIST of MATERIAL Systems Engineering Laboratories 20886 (LM 160-00072.
SEPARATE CLOCKS : ’ = DATE_1 . dale, Florida 33310 CODE IDENT | SHEET | OF & SHEETS | REV
i PREP RWOLFE 3¢yl ¢ Fort Lauderdale, Florida
ERWO 309 ITEM NOMENCLATURE!:
CHK R 1449 i
7 T ( — SECOND DUAL K FLIP-FLOP
DESCRIPTION ENOR | s B Pyl 7 1702 59 SEPARATE CLOCKS
APPD ; USED ON: Y S-8L
This circuit card contains six dual flip-flop circuits, The clock input is separate to each TR REVISION DESCRIPTION DATE APPD|| LTR REVISION DESCRIPTION DATE APPD
ilip~flop in the package. The circuits have no direct resef, However, all flip-flops have -
separate set inputs. A £9:431; ADDED ITEMS @38120$2] 7/7_4.%99 e
DE G-16-59 R KM
Refer to Al TYPICAL on the logic and assembly drawing in regard to the following discussion. 69-CEYL ITEM 1 PART NO. WAS N
The application of a ONE to IC2 along with a negative going trigger on IC pin 3 causes the B 64 -100078-001, ITEM 3 PART 9/1/ - u/i
flip-flop to set. The application of 2 ONE to IC pin 1 along with a negative going trigger on IC NO, WAS 168-100078-00] 69 {
pin 3 causes the {lip-flop to reset, IC pin 14 provides a direct set to the flip-flop. The application N.J . B8-729-69 RKM

of a ZERO to IC pin 14 sets the flip-flop, causing pin 13 to go high. Q?‘%'ZA‘, LEDATED TO THE

T | LATEST NUMBERING SYSTE M, VAN \;& |
SPECIFICATION (Element) < M\%, \AO:{\a:‘rzE\\ - LY}‘IVV’\/;F — -
Speed: Propagation delay times are typically 9 n sec turn-off and 11 n sec turn-on. o -l ‘ o TEM R QT = )
QI=4) 1 TEM 22 WAS 8200,Q7Y ‘/ R,
Noise Immunity: 700 mv at 25°C and worse case fan-out; +450 my from -55°C to 4+125°C D WAT 2 UITEM 2F WAS 1500,QTY = R
and worse case fan-out; 600 mv from 0°C to +75°C at worse case fan-out, WAT 7. /7 9 \
Logic Swing: Logic ZERO is typically 0,26 volts; logic ONE is typically 3,3 volts at 25°C RSk 80 S T
E 70-1014 RB 9-22-70  RKM 2-24-70 |1y
Power: Typically 55 milliwatts (per {lip-flop) 3 —
Fin tma) each date toput: 1+66 (160-500024-003, -004, 007, and -008) . RECORD OF REVISION STATUS OF EACH SHEET = —
11231475 oho[nz]aiia]is[e 17819 ]20] 21[22123124 25 [26]27[28]29130] 31]32]33[34]35[36]37[38[39[40] 41
Tin (ma) clock input: 1,65 (160-900024-003, -004, -007, and -008) BRE ‘ [ ? ,} L ;
Iin (ma) set input: 2.8 (160-900024-003, -004, -007, and -008) : T S S
. | | :
I out (ma) each oulput: 22.5 (160-900024-003 and -007) ‘ - ++
12,5 (160-900024-004 and -008) ] i o
} - |-
L] L [ il
1] = 1 ]
&
v = - A ATE ] = 2o Enginooring nw;;wm 20886 WM IGD-900024. E
| LISTof MATERIAL Byovems Engincering Lebereteries | 20886 |LM 1G0-9200024 |F LISTof MATERIAL | ®vssome Sngincoring toseroser cUB0G (L . -
' D BICLATURE | S ECOMND DUAL JK FLIP-FLOP SERARATE CLOCKS | CODEIDENT |SHEET 2 OF SHEETS | REV ITEM NOMENCLATURE: SECOND DUAL UK FLIP-FLOR SEFARATE CLOLKS | CODE DENT | SHEET 3 OF SHEETS | REV
LATURS S0 COND) (1Y = LT R 5 | b
e TY REQ! 4 geor MCAERCLAT 5 ERENCE
. PER DASH 1O, RART OR INOMENCLATURE OR REFERENCE R ARKS imese| GTY REQID PER DASH NO. PAmoR HeECL AT O Do REMARKS
00% 004 002202 01 IDENTIFVIMG NO. DESCRIPTION DESIGNATION MO, 008007 J00G IDENTIFVING #i0. ESCRIPTION M S—
e : FOH REV SEE PP DY SEE
[(64=100023 001 | FRINTED CIRCUIT 49 -10000(~ G0 ! 164 =1G00% 3-001 149-1000D1- O
1 ) D
| {72=-013223- 001 | DIMENSIONAL DWGE z \T72=-01G323- 001
i - - L= Y
i 52 -10009 2-001 DRILLING DWG 3 1&8-10009 3 -001
3 TEa . . - 4. =
4 | nzlae A 1258-400001-004 |WIRE 4 258-400001-004 \TQE\"H .
‘ EE - 1-0DA| SLEEVING
LD AR AR [ARIAR |ARIZ(5-400001-004 | SLEEVING 5 265-400001-00 EEVI
S|4 | 44 400 03L9-001 | UNIPAD @ 41414 [VW0O-010269-001 | UNIPAD
T 7
7
: ¢ 239 ST -G
BIG6!lGl6 |G & |25CG-11239-0072 | TRANSISTOR Q-6 a8 G |G | © |250-112269-002 | TRANSISTOR Q
2 T -2 el el
@l2 (2|22 12 1254-:00700-002 |CAPIM{ +30-20%4 10V CER | Cl, 2 & B ° 2|2 |2 |[254-100700-002 | CAP.J#uf+B80-20% [0V CER | Cl; & <&
‘e - L= N 0L AT BT 0 | T —
1o | <D ] ©[2572-115412-001 | INTEGRATED CIRCUIT 1Ci-G 10 252-115412- 001 INTEQRAW?L» CHRCANT 1Ci-G
FaaN _ - : ICI~&
1 DK @ DX s e-iisar2-100 d 1Ci-6 ¥ < 252-115412-101 ic,‘ :
iz X UK] o XD 0ma12-201 | ICI-G 12 Rad 252-115412- 201
R ¢ =L o
3 > e X 232°115412-30) -G E | 252-115412-301 1Cl-G
35 y . Ao Cl-G
14 | o XD DK 78 2-13410-001 IC-6 14 P}l 252-115410-00) 1
12 XD s imns 10100 1IC1-G /= G |252-115410-101 ' ICI-G
~ f < : ¢ Ic|-
1@ | > < 252-115410- 204 g ICI-G 13 @ 252-115410-201 CI-G
/ - EGRATED CIRCUIT  ICI-G
L7 DA< 252-115410-301 |INTEGRATED CIRCUIT  |1C1-G 17 @ | 252-115410-301 |INTEGRATED CIRCUIT  |ICI~G
; = 0y A 2l 4 IToed YN A
el | [ i oS 2-1uCinge-077 IRES. LBK 1 9% /4 wW LviFIN IRy 13 | [ I 126834000 10-077 [IRES.L.DK ©5% (/4 W CM i
L) e ) © & - =/ T - ~ - : - - — — — —
IS ! | } i COCHT-0ES RES. 18015 /A w v R : 12 ) | I (292100 C10-055 |RES. B £ J/a».:t W CMPSN IRZ o
il L R A ¢ s - S~ [ORE s b
= = - 0G0 10-0% SLOSLT 5% /4w CMPSN [R3,5,7
f207 21 =13 3 T RES. 56058 L5/ 1/a w i MPaN|R3 5 T jeo 3|33 |252400CC10-067 |RES. 360 5%/ ik o
303131313 RES.I00Q T &4 1/ vt (MPSN R4 ¢ - o 31313 }12532-100010-049 | RES.! z f-.:;',; E,I”é“i‘j"WC(\/iPSIV\IW‘Fj?}’-»‘;io,% i

= T S EN Porm 365-7A
P



8 ‘ | K & i . 5 * 4 : i 3 2 e f';ry\.g [UTIE

[720006-09] 4 | o

_ o * DATE Tif14/".> r«Evc’i
NOTES SIZE REV.
L ALL ITEMS AS speciFiep v (D | 1©0-200024
LIST OF MATERIAL OR REV. DESCRIPTION DATE | ASPD
APPROVED EQUIVALENT. o a3 ADDED
@ ee 2. UNLESS OTHERWISE alc g Vs
4 - LAMP CIRCUITS. h4
SPECIFIED RESISTORS W
/ ¥ A o ' BB 6-16-69 RKM %o
3. ©9-689; UPDATED TO|y N
o B |LATEST REV. OF LM % \}P
O NJUL . 8-29 69 RkM “9
a i @ @ <8 ] 9-827, UPDATED TO
LATEST NUMBERING 'Y v,
4 0 2 i3 - ¢ SYSTEM /7 ("W
N o I~ o 9 o 7
T T T — CARD PIi NO. o o . o Ml / MSI0 & w9 Fen ]
E 'y ‘ 4,THE LOGIC SYMBOLS ON 22-100¢; ADDED
2 A THIS SHEET CONFORM TO CLAMP CROLIT,R486 |} o
. \; IC PIN NO. 5 - - - ML ST% agaéh 0o D | weRE 150 R3eg /,J/ e
! ) O 5.0DASH NUM S 001-004 ARE WERE 8208 . 4
L H| Al TYPICAL e ez re3 1c4 res Tce SUHL I OR EQUItV. RSK ¢85 10 kA o
J/ A A B c D E F (56 MEGAHERTZ, 6 NANO-  [E 110 (014 72 327 7 fwnil¥ins
3 M & SECOND GATE PROPAGATION - - e
e e = - DELAY)
DASH NUMBERS 005-008 ARE
SURL I OR EQUIV.
(35 MEGAMERTZ2,12 NANO-
3 s SECOND GATE PROPAGATION
DELAY)
DASH NUMBERS 009-012 ARE
COMBINATIONS OF LOGIC
ELEMENTS WITH DIFFERENT
FREQUENCY, TEMPERATURE
OR FAN-OUT CHARACTERISTICS.
l FAN-OUT (N THE FOLLOWING
e — i — TABLE 1S DEFINED IN TERMS
OF SUHLII(APPROX Z2Ma SINK
CURRENT FROM+V) LOADS .
= P - FAN-| MILITARY |[INDUSTRIAL
TV OUT |-55°CTO+125°C| 0'C TO +75°C
R3 (1} 001,00% ‘
FeD & | 02,006
é e . E) 003,007
_/O\' R4 w2 =) 004,008 |
100 EFRINTES WIR NG B IARL THAL
GND MEET THE RESUIREMENTS OF
26 22l24 25 1 20 © =) 40|30 38 3D 30 24 32 29 Oy oty a5, WO REGL
WHEN FLATED THED
]
+5V —— - o b
+5V T ]
R7 RS ]
S60.0 5600 ]
. Tr,a - APPLICABLE DOCUMENTS: ]
25 ?“\ QG Q3 R& Q4 LIST OF MATERIAL- LM 160-900024 ]
00 i 100 B
( 28 JITEM] DWG. OR PART NO. | DESCRIFTION
GND 54 " -
GND Systems Enginesering Laboratories
R ‘ Rz THIS ROCUMENT AND THE INV .
TO PIN 4 OF 1CT THRU IC& LEK 180n . mr;ﬁ::::;v[::z;ﬂ:: ijD; Waat Sun;lae Bivd, Fart Lauderdals, Florida 33310
TEMI ENGINEERING Lazora- | DRERWOLFE  {1-3-@
+5V 80 [ 1o comamuen : LOGIC & ASSEMBLY
Ci ce —> UMENT, THE FECIPIENT AGRELS — 469 SECOND DUAL JK
\géf§0“”-fgo—zoc; b ;’; o mreomtct <o JENGRL o Lol |15 b3 FLIP-FLOP
GND —e ° 7o | ron i rewos, wiaen [PROYS £/ 04— hosq-49 SEPARATE CLOCKS
WITH
To PIN 10 OF IC1 THRU ICe e svrews iivasnive | APPD Z44 < /. /- | CODE DENT NG SZE &V
TORIES, = = _
i V T NERT AGSY 141001300 20886 | D |100-900024-{E
° 7 A -2

? [ 2 [ 1 46T 1

]
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INVERTER

160-900029 LOGIC AND ASSEMBLY SECOND HEX

DESCRIPTION

Each Circuit accepts a logical ONE and inverts it to a logical ZERO.

This circuit card consists of 36 inverter circuits contained in six integrated circuit packages.

a
LIST of MATERIAL | Systoms Ensineoring Labarateries | 20886 LM 160-900029 A
ITEM NOMENCLATURE: SECOND HEX INVERTER CODEDENT [SHEET Z&  O©OF SHEETS | RBY
iTeml QTY REQ'D PER DASH NO. PART OR NOMENCLATURE OR ' REFERENCE REMARKS
NO.1005 10041003 |002{00 IDENTIFYING NO. DESCRIPTION DESIGNATION
vl T ] Hie4-100078-001 | PRINTED CIRCUIT Feah Ay
2 |REF|REFIREF|REF|REF]172-016323- 001 | DIMENSIONAL DWG
3 [REF |[REFIRET | REFIREF | 1GB-100078-00! DRILLING DWG
4 | AR |AR |AR|AR |AR | 298-40000i-004 |WIRE
5 (AR |AR|AR|AR |AR[24,5-400001-004 | SLEEVING
©
7
8
-Bpioj2l2zlal2z |2 |254100700-002 |CAR uf Ci,2
10 @ |252-115038- 001 | INTEGRATED CIRCUIT IC-G
' & 252-115038-10) L 1CI-6
e ) 7252-115038-201 Ici-e
) o 252-15038-301" ) (A
14| 2527115037-001 -6
s 12S2-1SO3I-10.1 | ICI-G
z[e 252-1WS0737-201 [ | ICi-G
o7 X 12521150 37-30T [INTEGRATED CIRCUIT [ICI-G
Chels T [ 7 [ 253-100010-077 |RES. [.5K R
Qe[ [ [ 1] [253-100010-055/rReS. 1800 R2
O,
@)
P

$.EL Porm 385-2A

?

A 4 DATE 1J14/62 REV A S
L'ST Of MATERlAL Systems Engineering Laboratories 20886 LM’GO-QOOOZ% B
PREP [ERWOLFE' ‘_";.AEQ Fort Lauderdale, Florida 33310 CODE IDENT SHEET | OF 3 SHEETS | REV
CHK R KM l'\5-69 ITEM NOMENCLATURE:
& I
ENGR | higmanle, Hoyhws [1-1¢-63 SECOND HEX INVERTER
APPD |77 St by /- ~LUSED ON: SY'S$ -8
LTR REVISIOF{DESCRIPTION DATE APPD|| LTR REVISION DESCRIPTION DATE APPD
LI-B1 T, UPDATED TO THE 10/
A | LATEST NUMBERING svsTEM| 6/, , \)&p
MS \0- L9 RKM
B TO-8B85;MP 9-3-70 RWEM [9-7-70 |48
P <
IZ RECORD OF REVISION STATUS OF EACH SHEET
1 23A56789TOH121314]516171819202122[23242526272829303]3233343536373839404]42
6 AGAA
O[B[ATA
1
o
O
o
O
O
|
S.E.L. Form 365-1
BT of & Al Byatoms Bnglnosring Labersterion 2@886 Lid 160-2S0002% [N
(7520 NONMENDLAEE. SECOND HEX (NVERTER CODE DENT | $¥ET 3  OF SHEETS | BBV
L o] QY 0D PR BAGH MO, BARY OR POSERCLATURE OR REFERENCE PEMARKS
BED. BOETOTU0E DENTIFYIRG NO. DESCRPTION DETHCNATDON
4 1 13 | ) 11B4~100078-001 | PRINTED CIRCUIT Feab
Z ISR R (T2-016323~ 00t DIMENSIONAL DWG
3 FErlremEr1ee-100078-001  |DRILLING DWG
RE: ARIAR AR [258-400001-004 |WIRE
RN ARIAR [AR|21,5-40000 1004 | SLEEVING
&l
,777 ) r
B
S 2|2 l2 |254400700-002 [CAR Cly2
[ R JZ252-115038-001 | INTEGRATED CIRCUIT ICi-G
1. [252-11S03&8-10L 4 TCI-6
148 [252-115038-201_ ICI-G
-1 252-15038-301 1C1-G
I3 1297-\150237- 0017 cli-&
k-3 8 & [207-1YS02F1\01 ICI-G
zhe] & PX[252-115037-201 { ICI-G
ERiTl el [752-11S037-301 | INTEGRATED CIRCUIT IC!I~G
ey P11 I 12%3-100010-077 |RES. (.5K R
ix- 2] I |t | Lf283400010-055 [RES. 800 Rz

T



8. l [ 7 l . & ’ t a 8 ‘* S T cod l I 3 E 2 ﬂ_l OATE)i4/co Revi

‘ NOTES i ] SIZE
L ALL ITEMS As speciFien in |0 ]1©0-900025
LIST OF MATERIAL OR REV, DESCRIPTION | DATE

~ APPROVED EQUIVALENT,

. . T
00 2.UNLESS OTHERWISE 2 817; VPDATED Yo
< . SPEC\FIED RESISTORS A |THE LATEST NUMBERING

ARE 5% FSYSTEM. 1
‘ 3 MS 104ckd  RKM
O : . O B [70-885 MP 93770 RWM 05
‘4\
CARD PIN NQ. W

4. THE LOGIC SYMBOLS ON

TH!S SHEET CONFORM TO

- MIL STD BOG.
® ® ) ® ® ® 5.DASH NUMBERS 001-004 ARE
1C1 . 1ce Ics 1Ce o1 1Ce OASH NUMBERS Y
IC PIN NO. A B c D E F (50 MEGAHERTZ, & NANO-

SECOND GATE PROPAGATION

- —_— DELAY)
DASH NUMBERS 005-008 ARE
Al TYPICAL U U SUHL I OR EQUIWV. L ——
(35 MEGAHERT2,12 NANO-
1 79 SECOND GATE PROPAGATION

DELAY)
2 DASH NUMBERS 009-012 ARE
COMBINATIONS OF LOGIC
ELEMENTS WITH DIFFERENT
FREQUENCY,TEMPERATURE
OR FAN-OUT CHARACTERISTICS.
FAN-OUT IN THE FOLLOWING
TABLE 1S DEFINED (N TERMS
OF SUHLTII{(APPROX 2Ma SINK
CURRENT FROM +V) LOADS.

FAN-| MILITARY [INDUSTRIAL
OUT [-55°CTO+I257C| O°C TO +75°C C
i 001,005
& 002,00@
E) 003,007
5 004,008
G-PRINTED WIRING BOARD SHALLUMEET

THE REQUIREMENTS OF 190-001050-001,
T.TEST PER SEL 95002A-1

INDICATES TOP SOLDER (4 QTY47)
NOT REQD WHEN PLATED THRU

14
1B
-
19
1B
W
19
i)
18]
1@
1
R
APPLICABLE DOCUMENTS: j
LIST OF MATERIAL- LM 160-900029 ]
28 ilTEMi DWG. OR PART NO. i DESCRIPTION
>4 ot o S8ystems Engineering Laboratories A
Ri R2 L:lun.«b?ci;coﬂmux?:z‘::r et Bunrisa Blv o
YO PIN 4 OF 1C1 THAU 106 — LBK v . ::‘A;.IYM z;:: DlERw;z W-‘;-Segnr'( Blvd, Fort Lauderdale, Florida 33310
+D—I—I— BO | o e e e T LOGIC § ASSEMBLY
| TEf AU 27 | = e cor [enGR hen b L]0 :
-  GRD—o -20,‘;v BQ-20% 0———;5; rou ar warom, eern |PROIEL LA Lo N/-14 49 .
70 PN 10 OF 3C1 THRU 166 ——— , , o rarens, e | APP ] A CODE OENT NG| SIEE | T
- - — ) - rextadviatoo arop| 20886 | D 50‘3000,2_9 B.i .

2 : ] 1 sEt



160-900030 SCHEMATIC AND ASSEMBLY SECOND

TRIPLE THREE "NAND"

DESCRIPTION

This circuit card consists of six integrated circuit packages.

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.
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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 CONVENTIONS

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. 3l - STXFER
b. 3 - 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.

1. 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, vertical

co-ordinate A, horizontal co-ordinate 3.

c. The third part of the legend is the mnemonic
assigned 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 CALLOUTS

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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