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SYM 

A 1. Sheet 2: 

2. Sheet 4: 

J. Sheet 5: 

4. .Sheet B: 

5. Sheet 11: 

REVISIONS A 

DESCRIPTION 

Added FJ'fect ivity and 
Specifications Information 

Remove NtJ ~e (D 
Section 10 - Changed CGC to 
CMC. 

(a) Changed CGC to CMC 
(b) · Added Notes 1 & 2 

(a) · Added Connector Reference 
( DPsignator 

(b) , Added Notes 1 & 2 

6, Sheet 12: Added "Min" after Source 
. Im~dance "OFF" O. 5 Meg Ohms 
"MIN". 0 

• 7. Sheet 16: Adde'd Connector Reference 
1<3)i~ai6re and notes (!) & 

S. Sheet 17: (a) ' Changed "Noise Suscepti
·. bility" 
, TO: "Noise Rejection" 

(b) ; Changed "DS Open" to 11 0N" 
. and Max Width 1 Millisec 
, to "Max Width .5 Millisec. 

(c) . Cha11ged 11 DS Closed" to 
. "OFF" and Maximum width 
0.5 Millisec to ''Maximum 

, Width 1 Millieec". 

9. Sheet 20: Add~~ Conn~ctor Reter~e 
· Designator and Notes <]) & 
. ® •, . 

n.o. Sheet 21: 3g Added "Spurious Pulses will 
not exceed one (1) per 100 
second period" after last 
sentence. 

ru. Sheet 24: Added Reference Designators 

1-10-66 . 

REQD REP DATE I APPROVED 

and Notes(!) & ~ . ...,_ ____ .._ __ ....... ________________________ ~--------. ...i..----...a..-------------------1 
INTERFACE CONTROL DOC:Q:';..;.;.'~.;;.EN..,T.;,_ _______ -t 

NOR T H AMERICAN AVIATION, INC •. 
SPACE and INFORMATION SYSTEMS DIVISION 
12 214 LAKEWOOD BLVD., DOWNEY, CALIFORNIA 

CODE IDENT NO. SIZE 

03953 A MHOl-01300-216 
-
-

. .. , 

. I 

THIS DOCUMENT SPECIFIES 
TECHNICAL REQUIREMENTS 
AND NOTHING HEREIN CON· 
TAfNED SHALL BE DEEMED 
TO . ALTER THE TERMS OF 
ANY CONTRACT OR PUR· 
CHASE ORDER BETWEEN 
ALL PARTIES AFFECTED I SHEET 3· I 

\... . -· L,0-R.;.;M ::;;.Ml:;;.IO..:.N..:.· 99~N~IW:.:.4.;;·G::.3..:.:.:~~=.;....-1bi.-----'-----------.... ---..... ----.... . . · 



I 
I· 
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SYM DESCRIPTION REQD REP DATE I APPROVED 

A 12. Sh(~et 25: Chanp.:ed "SGS Circuit.". 

13. Sheets 29, Added Reference 
32, 44, 54,: ne~1p.:nntors and Notes 1 
57, 60 and 2 

J-4. Sheet 45: 

15. Sheet 52: 

Adder! Pot Taper. 

Chanp:e "S-IVB Cutoff" to 
11 In.1ection Seq. Start". 

16. Sheet 53: Changed S-IVB In,jection 
Seq. Start'' to "S-IVB 
Cutoff". 

17. Sheet 55: Changed W4 Current from 
"250MA" to "500MA". 

18. Sheet 5S: Changed CGC to CMG. 

19. Sheet 61: (a) Added "Steady State" 
to voltage. 

(b) Changed "Transients" 
to 11Variations to S.S", 

20. Sheet 48: (a) On Schematic, chan~d 
"Component Status and 
Advisory Indicators 
(typical 14 places)il 
to "Component Statua 
and Caution Indicators 
(typical 14 places max 

(b) Chan~ed Current Spec~ 

Current: 0.180 amps 
per display 

2. 5 amps maximum drain 
on s/c System for I~'Ullp 
Ter-it on1;v. 
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1.0 SCOPE 

This ICD defines all of the electrical interfaces that are associated 
with the Connnand Module Guidance Computer •. It will specify the · 
characteristics, wir:!.ng, and shielding of each. · 

There a.re various input and output circuits associated with the CHC. 
These circuits are categorized as follows: 

Y, YS - Y: Input transformer circuit; YS: source tor "Y" circuit. 
X, XR - X: Output transformer circuit; XR: receiver of "X" circuit. 
D, DS .1. D: DC inp1it, drcuitry; DS: source for the "D" circuit. 
c, CR - C: DC output circu:l.t; CR: receiver for "C" circuit •. 
S, SR-.. S: Switch closure; SR switch closure recei'Vf)r. 
W, WR - W: Just a wire connection; WR: rece:l:ver tor "W". · 
R - R: DC power source. 

The munber& tollowing any particular designation (C2, X2, CR2, XR2, 
etc,) together wit.h the section numbers w1iquely designates a · 
particular o.;rc output circuit or input circuit. 

1.1 lli::o'Jndjng S;yinbologr 

The followlng drawing symbology shall be ltsed through0ut. this . ICD: 

a.) AC Gt"owids 
, . 

1 • . AC Power w 
2. AC SigtJal w 

b) DC Ground 

l. DC Power ~· 
2 • DC Signal Ground \57 

" c) Isolated Cheuit around w 
d) Structure Ground \~\ 

e) ·Vehicle Ground Point _.J.._ --- ·-
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, ··,· 

. 2.,0 . . Wawtonn and Noise Measurement Technique.§. 

1. Pulse Me.a~urem~nts 

a. Me~aurements to be made at points :l.ndicateii ln appropriate 
sections of this !CD. 

b. · Mea·su.rements to be made with Tektronjx 540 series, typo l Al · 
differential preamp, 10/ 1 attenuator probes; or equi valent. 
Scope to. be grounded e.t Ct1C only, ii' at all. · . 

2. Noise Measurements 

a. Measurements to be made wlth Tektronix 540 aeries, type CA 
preamp, and P6016 current probe and type 1.31 amplifier; or 
equi va:lerit. · 

b. The· current to voltage conversion factor will be the load 
pulse impedance (200 ohms; XR, Y) or DC impedance (22K ohms; 
CR, D) 'Where applicable. 

· 3• · AC Measurements 

. a. ltewlett-Packai-d 4000 or equivalent. 

4• DC Measurel!IQnt.s 

a. Sc.ope or equivalent.. 
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3. 0 .DE;FlNITIOk OF SYMBOLS 

·¢ CMC 

CKT 
· Xl .· 

Signal 
·Name· 

i-----...;t 

·. (D MiT 

-·. CMC Interface Connector 

,-,....._Twisted shielded pair. . 

I I 
I I 
I I 
I I 

I I 
1· I 
I I 
I I 

Chassis gnd. 

Common shi eld 
not tWistad 

Single shield 

NAA (Z} 

Connector continued to next 
page. 

\~1 

I 
I 
I 

I I 

l 

NAA Connector 

. . lc;-i 
-.-.~ 

t--·rc;1 
~ 

CKT 
t-----11..,. CRJ. 

CKT 
i-----11~ CR3 

r----1"'i ·CKT 
oru • 
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. I REVISIONS A 1-10-66 

4.0 ~ RUS Driwrs 

This section describes the inter.race between the t\pollo Guidance 
Computer and the SCS Raabtion Control Syate~. The Apollo Guidance 
Computer will provide output-discretes to SCS reaction jet drhers 
to command reaction jet tiring. There trlJJ. be a total of 16 out
put lines provided, each line carrying the ignition command tor 
one ot the 16 S/M reaction jets tor C'Jmmanding vehicle rotation . 
and translation or one ot the 12 C/M reaction jets tor collllllal1d1ng 
vehicle rotation only. The remaining tour lines have no function · · 
&.ft.er th"' SM is detached'• The preeenee ot high voltage on a line 
as referenced to epacooratt ground will indicate a J!t OFF dis
oreta, 
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4, I Interface WJr:tng Data 

CMG 

lr:'":lu-Pitch/+X .SOL DR ACT 
L.:_J. (10) 

CJ +Pitch/-X SOL ~R ACT~ 
(11) 

i-:-l_+Yaw/+X SOI. DR ACT 

~-~- (13) 

r::l -Yaw/+X SOL DR ACT 
L:_J (JJ~) . 

1:-l~raw/-x_ s~ 
L__J''' (15) 

.~wl-X SO_L DR ACT 
L.:_J (16) 

65 . ..l --,_. __ ·--{-- \ 

:l . J 
40 -t--1-- . \ 

21L(_ ~( 
'( '(I 

22 I ..._ ~ ' 
~--:-> . --,--

41 

66 

42 

67 

n+n 
/' -_l _____ +--__._-i 

J: 
J: 

1---L,-[,___ __ 1~ 

_;_J_' ---·--t--f'-1 
.__ J . 

rtn\ 

INTERFACE CONTROL DOCUMENT 

RCS 

Ck'l' 
CRl 

CR2 

CR) 

CR4 

·:a 
~ 

CR? 

CR9 . . · 
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· ·· 4.1 · Interlace Wiring Data (Continued) 

. ... 

.. : 

. 

-Roll/+Z SOL DR ACT 
ClO (;1.S) 

'+Roll -z SOL DR AC • 
cu (19) 

~-z SOL ~R ACT · 
( . ') .. 

. . · . ~·. . 

. , . I ~llr+r sot DR ACT 
013 ·.. . (21) . 

~Roll/+! SOL l>R ACT 
014, 

(~) 

.ffloi1./-Y SOL' DR ACT 
ClS· (23) -

Cl6 
~Rl;>:Ll/-Y . SOL DR ACT 

(24) 

fl\ MIT . 56P6 
\.:I NAA C27-1WlP6 

10 . 

24 

23 

43 

68 

69 

44 

r 
:r 
\ 

I 
I' 

r 
\ 

~ 
r""" ~ 

........ ~r--~~~--'"--+-

l T 
T 
I' 

{ 
\ 

T 
I 

~ 
C03W2J3J6 @ 

INTERFACE CONTROL DOCUMENT . 

CRlO 

CRU 

CR.12 

CRl.3 

CRl4 

CR15 

CR16 
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··. 4.1 Interface Wiring Data (Cont.) 

. . '¢·· 
CM AND SM RCS JET CONF!GURA TION 

· +1. A'i-IS 

CRl3 (j:J ~ CRl6 

RcLL Ef C.R ~ 
r-· r.:l +~ AXIS 
I · w CR 17. 

CRl4!=J (t] CRIS 

H. At..\~ +1. A1'1~ 
AFT LMl'-IN6 F~D AFT LOOKING FWD 
C.~1'1\h'\~~ MDt)\)U:.. ~E:RVICt MOCl\.lLE 

lJOTF.: .c.n J '3, CR 14, CR 15, CR 16 nrn "iot 'lsed Arter CM/SM Sepnration 

· !'lCHF:M ATJr. f'OH HP.F1~R.ENC:F: ONl.Y 
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REVISIONS . A 1-10..:66 

4.2 Circuit and Signal Characteristica 

I 
I 
I 
I 

' ' I 
I 

SC - SCS 

~--r~CHANNEL,.DISA 
_,....._.___,_....-t.)'o PIRECT DISABLE 

t--""111t"1¥'""----\_}'o TRANS CONT. 

..._~~--c:)'oSCSENAHLE 

+28VDC. 

-----o--~ +28VDC I . . 

' ~· 

' . 
A 

-

C CIRCUITS C .. CR CJ;RCUITS CR CIRCUITS 

All Measurements Made trom A to B, B FUt!. 

Amplitude: 110N" 5VnC f" 5 voe 
"OFF" 28VDC + 5 VDC 

. -
Circuits i Cl-Cl6 

CRl-CRi.6 
Show Above· 
Show Above 

Current1 11 0N 11 5 MA Max. 

Source Impedance: "ON" 3K Max to CMC Ond, 0-5 MA Range 
"OFF" 0.5 Meg Oh1ns Min. 0-40 Volt Range 

Source Rise Time: Lesa then 1 M. sec. 

Noiee Re,1ection: 11 0N" 

"OI:"F" 

+SOV No1.se pulse, i:nax width 0.5 milllsec, ma.x:imUm. 
rep rate 10 pps 
-20V Noiae pulse, max width 1 mil1isec, niax:tmum 
rep rate 10 pps 

NO~E: SGHR~ATICS SHOWN FOR REFERENCE ONLY 
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I REVISIONS A 1-10-66 

5 ,0 CONTROL W1DE AND S1'ATtF.J SIGNAL.'3 

5.1 Signal Definitions 

5.1.1 LEM Attached _( L:!.. V CG, LE11/CSM - CSM) 

The LEM Attached rdgnal will be a swltch closure on the Command Module 
Main Display Panel. This · switch closure will be pilot initiate.d upon 
completion of LEM transposition nnd docklng. 

5.1.2 SPS Ready ( /:;;. V Thrust, Normal - Off - Di_rect On) 

'l'he SPS Re11dy signal will be provided · by a sw:ltch closure o~ the Command 
Module Main Display Panel. This switch closure will be pilot initiated 
and will indicate procedurally the completion of the pre Delta V checkout 
procedure. The SP'J engine ~annot ba fired unless this discrete is p~sent. 

5.1.3 AUitude Hold (SC Control, CMC, Auto - Hold - Free) 

'l'he Attitude Hold s:ignal will be a awltch closure on the Command 
Module Main Display Panel. This switch will be pilot initiated at 
such t iioo t during primary control, as it is des :I.red to hold the 
pr~sent attitude or the spacecrart. . 

5.1.4 Free Drif~ (SC Control, CMC, Auto - Hold - Free) 

. The 'ft'ree Drift signal will be a sw:i.tch closure on the Conimand Modul.t . . 
Mair1 Display Panel. This ow:i.tch w:i.11 bf.l' pilot illiM.ated at. eueh t:fme, 
during primary control, as it is desired to inhibit automatic control 
and permit manual control of the spacecraft through the Cf'IC (hand 
controllers ; minimum impulse}. 

5.1.5 Ac9ept Uplink (UPTLM, Accep:t - Block) 

~he Accept Uplink signal will be a Sl'rltch closur~ on the Command·Module 
Main Display Panel. This switch will be pilot initiated at such time 
as it is dedred to receive inf'orraa.tion via the updata Hnk. A similar 
switch ahall be provided in the IBB. Both switches must be in accept 
position to receive uplink dat.a. 

5.1.6 C/!:1 - S/M Separate 

The Service Module Separation signal will be a parallel .contact · Clo~re 
within the SM/CM Reaction Jet Control 'l'rariafer tmit. This contact 
closure ind:i.cates :l.nitiatior1 of SM separation. The contact closure 
occurs llO milliseconds prior to· physical separation of CM/SM. The 

INTERFACE CONTROL DOCUMENT 
THIS DOCUMENT SPECIFIES 
TECHNICAL REQUIREMENTS 
AND NOTHING HEREIN CON
TAINED SHALL BE DEEMED 
TO Al TER THE TERMS OF 
ANY CONTRACT OR PUR· 
CHASE ORDER BETWEEN 
ALL PARTIES AFFECTED 

•n• .. .... n.N._IUI NIW •••• 

NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DtvtSION 
12214 1..AKEWOOD BLVD., DOWN EV, CALt'FOAN IA 

CODE IDENT NO. SIZE 

0395~ A MHOl-01380-216. 

I SHEET //!, 

1 • 

-
-



. l 

•. 

REVISIONS A 1-10:--66 

switch transfer time is JOO milliseconds ,...':lX.1mum. 

5.1.7 · SIV-B SP.parate 

The s-:VB Booster Separat:lon Signal will be a C"'"'ltact closure w:l.thin 
the Spacecraft. Master Ewtits, Sequence Controller. This contact closure 

. indicates $-IVB'booster separation and shall occur s1multaneousl,y 'with 
· the firing of the Service Module, IEM Adapter (SI.A) separatfon Pyros. 
. . 

S,.1.6 Lift Off 

The "Lift Off" sigy1al will .be a switch closure in the 8-IVB Instrumentation 
Un~t. The signal indicates that the IU tunhilical has been removed and 

. that th~ vehidle iS in the lift-off phase • 
.. 

.S.1.9 G~idance Reference Release 

The Guidance Release signal m.11 be a switch closure . in the S-IVB 
· 'Instrumentatfon Unit. This signal will indJ.cate that the Saturn IU 
· e~erna.l pre-launch alignment contro~ has be·en removed and the IU · 
is inertially ·stabilized. · 
. . . 

5.1.io lJllage Thrust Present 

The. Thrnst ·Monitor signal shall be a switch cloa~ in the s-IVB . 
. In~trument Unit. 'nle. signa:l shall indicate the presence of thrust . 
ori the, s-rva due to ullage. · · 

'. 
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5.2 Interface Wiring Data , 
f 

CMC. r /,-I\ 
NAA-CSM 

~ 
CKT LEM Attached 76 ........ ,-, "" T 

----!-+-- ._ · Dl (44) I I I I 
. I I I I ·-

I I I I 
Attitude Hold 50 I I I I ' DS2 D2 ~ -(58) - i I . I 

I 
I I I 

I '· 
I I I I I 

DJ Free Drift 74 -"' I I I I DSJ ,_ , . 

(59) - I I . 

I I 

I 
I . I I 
I I 

Accept Uplirik I I I I DS4 D4 51 -· I . -·.(.60) - 1 I 

I I 
I I 

I I I I I .1 
I I I . . 28 VDC "1 5 , I I !~ Rl . 

(54) 

rh 
--"t I 

,+, , . 

,. 

. D5 ·.SM Separate 14 - ,-;..:-, ,'" ... ~- DS5 '--(43) ,1 I 
I I I 

I I .. I I 
I I I I 

. H?. 28 VDC . 30 '1 ,1 I 

t~~ 
·' .~ rh 

' s-rvn flop. DS6 n6 2B - ....... _ , I 

r --·- ..._ 
(42) - I .I 11 I I I I 

I I I I 

fJ ·2s vnc I I I I 

29 11 I 11 I ... 
I I ~ r . . 

· ~ rti \A_ 
" 

"'f J'1 M 
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5. 2 Interface Wlrlng Data (Cont.) 

.E7 
-] . SPS Ready 

(41) 

DS J,ift. ')ff 
J 7 

D9 Guidance Ref. 

UJ.la e Thrust DlO 
Present 106) 

2s vnc · 
llO 

@ MIT 56P6 
NAA C2'7-1W1P6 

DS-04 U!"llM SW. 

MIT 5oP7 
NAA C2'7-1WlP7 

1+9 

72 
' 

73 

48 

48 I-., 
I I 

I 
49 ' \ I 

DS7 

rh 

1----1 DSS . 

~ 2$ 

t----t DS9 

DSl 

r+, .· 
@ \_ Deadtace Connerl<>r COJW2J.336 

t ' I 
I t DS4 
I I 
\ t:_ 

C03W2JJ37 © 
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5,3 Circuit and Signal Definition 

I I 
· ·.,../ . I /J I 

--~ o---©-·--·-----·~--

1 I 
I I 
I I 

CMC I 
ZOK t> A A .. I 
vvvv . I · 

(J.F) u.f _L J Zl': I. 
T~ .. I o... logic 

I B I 
I $-----~----1 

I . __ Q,_'i.:_Q_ I JJ5 
s 

I I 
I I '~ 

s:-+---------·-+-~·------·· -0 Z8 VLlC . 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

. All l·:easurementa Between Points A, B, B Reference 

AIDpl.tt\lde "l" 28 + n VDC 
Ampl:l:l:.ude 110 11 0 _± 2 VDC 

Noise Rejection: 

R,:.: II( 
Rz-: 2 I< 
!?3 f;. ZK. 
/('" .. i k. 

r10N": ~aov Noise Pulse, Max Width;5 Ml.llisecon~ma.ximum Rep. 
Rate l.0 pps 

''OFFll: -20V No:lse Pulse, Ma.'t Width l.O Mill.iseco·nd, 1nax:imum 
Rep. ra.te 10 pps 

Circuits 

Dl, 2, 3, 5, 6,.8, 9, 10 
DSl, 2, 3, 5, 6, 8, 9, 10 
Rl - H4 

As Shown Above 
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'·' Circuit and Signal Definition 
I 
I 

.2avoc----cA>"-: ...... ·~ --"VV'J-~ · 
1 

BUS A ·. 

DS7 ...,...... 

I 
I 
I 
I 
I 
I . 
I 
I 

.DS7 - D7 
I 

1'!DC .., NAA 1 . ~ - LEB 

I 
I 
I 
I 

CMC 

6.s 1rd 

&!..___--~~·___, ......... __. 
I 
I 
I 

UPTIH SW.. I 
2SVDC. ~~··---~o~~~· ~·-. <T'f'd~· ~~---..L!..<J--'V'. 

: : t1P'ruf I SW.* 
I I 

. . . I I . !_.., 
=TA"""o!!l----oYo : o-1 

~~r.-...--~--~--~o~~...._~---~__, 
I 
I 
I 
I 
i . Ds4 - 04 

. AU Measureinents 83.tween Points A, · i3, B Rete:rence 

· .Amplitude · "i." 28 ± 11 VDC 
. Amplitude 110 11 0 ± 2 VDC 

Noi~e ReJecti~n: 

2K 

. 110N11 : . 

. 
110FF 11

: 

tSOV ~oise Ptilse, Max Width.5 Millisec, l'naximum. Rep. Rate 10 pps 
..;.20\T Noise Pttlse, Max Width :i.O Millisec, 1na.x.ilmnn Rep. Rate 10 pps 

<fffk>t.e: · Contact rating of "UPTIM SW. ri : 2B VDC, 0. 5 Amps 

Circui~s: 04, tn 
DS4, DS? 

AS Shown Above 
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6~0 ATTITUDE SIGNAU:: FROM GYRO DISPLAY COUP..!Jm (Q!)Cl 

This eectlon describes the interface between the CMC and GDC 1s in 
the SCS system. The GDC's, driven from the ml:AG's,shnll provide. 
attitude•information to the ~N CMC. Tho s:ignaln shall be in 

. digital f'orm transmitted as two ttire signals isolated from ground 
in both the SCS and CMC. The :Interface shall consist ot six 

.. si'gnals (two wire$ per pola.rit:y per axis). 
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6.1 Interface Wiring Data 

<A: MC S/C-GDC/OOG 

¢ 

CKT 
Yl 

-Roll Si al· 

6J 

I 
y

2 
· rRDli Signal 

. . (6J) . 

Y.3 

-tYaw Signal 
Y4 

(64) 

-Pitch Si al 
Y5 

(62) 

MIT 56P6 
NftA C27-1W1P6 

5 
·4 

6 
1 

17 
33 

15 
16 

19 
7 

co3w2.1336 @ 

• .. . . ~ ••• J 

___ cKT 

YSl 
t----+ 

1---f 
'YS4 

~tt--·~ r -=~1 
·-~ 
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6~2 Circuit arici Sigrrnl Cha.racterist:'ccs 

CMG S/C - GDC/l'MAG I 
I 

Lo~1~5-1 __..,__~l:~~-1~·-· ~--~--~-~ i6~~10i=-
• I 

I 

I I 
·I I 
I I 
I I 
I 

2:1 

! Y - YS YS 

-T '- ____ · -~---

200 

-20VDC 

A ~-----~f-- . 
- --- -1-- - _B_ - -- -- - - .....__ (OV Line) -- -- ----r ~-- .. Amp. Ref. 

_i__ 
Input Signal Specified at C"..&N Interface 

19 
• l. Load Imredance : 200 :t J.Oi or.ms 

.. 2o · Source Impedance : 100 ohmo maximum 
3. Signnl Characteristics: 

a. Signal Amplitude: (A) 7 + 3 volts 
b. Pulse Width: (B) 2.-6.M.. se·c (@A/2 point) 
c . Ba.ckswing: (C) 4V ma..x::i.mum 
d. Droop: (DJ 20:t at 2JL sec point 
f:l • Rise T:l.Jne : ( J.0-90'.t of A} 0. 5 µ, sec 111rudmum 
t. 7..e ro Volt: The ~ero volt 11ne la defined as tbe mean value ot the waveform. 
g. Delta Angle: Each pulse oppearing on the line shall represent O.J. + .8% · 

degre.eu. The :m.ax:imtun PRR la 640 pps. · . . - · . · 
h. Null· Offset Effects: less than one (1) pulse per lOO seconds output with 

eq1ml to or ·grer~ter t.han zero rate input to the gyro 
assembly. · 

NOTE: SCHEMATIC FOR REFERENCE om,y 
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6.2 (Continued) 

h. Noise Speeiricatfon 
• 

1. . No1se du:ring the transmission of the pulse: 
·. The signal plus noise shall remain within the . 

envelope of amplitude defined above (A,a)~ 

2: Noise during the abse~ce of the pulse: -+0.4 
. volts max, -4.0 volts max; measured with 
respect to the amplitude reference (See 
Figure). . 

i. . Presence of .the pulse shall :Indicate "ON" condition. 
Abs.ence ot yrulse shall indicate "OFF". condition • . 

. ·:Circuits . 

. n ... Y6 ··Shown a~ve, CMC Tra1 stormers ffASA Drawing 1006319 

TSl - ts6 Shown above . 

" 
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·7.C). MAIN ENGINE AND SATlJRN ENGINE CONTROL. SIGNALS 

· This section describl'!s the 1-nter.t'ace ootween the CMC .nnd the SPS 
· Drivers, Th~ CMC pro vi des an output-discrete signal to the SPS 
solenoid dr:l.ver cfrcuitry to commnnd SPS f.'fring. Ono l:lne will be 
provided fo r this conunnnd. The presence of volt.age on this line as 
referenced to spacecraft ground shall co11Dnand mnin engine OFF. 

'.l;n addition, the CMC will provid~ 1.wo signals to the S-IVB Instrument 
Uni~. The ee signals are : · 

1. S-IVB Engine Fire Cycle 

This signal will in:ltiate the S-IVB engine firing sequence 
for translunar jnjection. The signal shall be a switch 
closure in the MDP-DSKY causing a 28 VDC signal to be sent 
to the ·saturn Instrument Unit. 

2. s..;rvB Cutorr 

Th:Js signal commands the termination ot mafo engina thrusting. 
-Thi8 eignal will be initiAted by n switch closure in tho MDP
DSKY and· will send Sattlt'n 28 VDC power 'back to the Saturn IU. 

The 28 ·VDC ·power'torthe abov'! Saturn Signals shall be routed trom 
the Saturn .Inst!'WIMnt Unit through the Saturn control switch to the 
DSJtY relays on the Main Display ;•,rnal. 
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7.1 Interface Wiring Da~a 

c~ 

(DMIT 56P6 
. NAA C27-lWlP6 

3-IVD 
ENG WE 

~T 
FIRE 
CYCLE 

1 
S-IVB 

28V 

s-m 
CKT CUTOFF 
S2 

' / 

A MIT 05AJJ1 _/ 
"f l NAA CV-2A202A2J l 

Mi\lN monra SIGNALS 

, .. , 
\., . 
rh ~ 

- C03W2J336 ® 

SA TUmJ ENGil!E FIRE 

37 

61 

J6 

60 

COJW2J336 ® 

SPS Sot.:mOID 
DRIVER 

CKT 
J.----1 CRl 

SATURN . 

CKT 
1-----t SRl 

CKT 
i------4 SR2 

!-aIN DISPLAY 
PANEL 

B.1 
PWR 
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7 .2 Interface Circuit and Signal Characterlstica 

CMG sc •. scs r----- ---
l:wvocs--~b----·-·-----·----___,...·- I 
l 0 

' 1
1 

22 . , .. I 
SPS I 

I PR.EV ALVF.,S TO REDUNDANT I I 
I S26 I PRE~A'MP CIRCUIT I 

¢ 
I I 21.5K 

I I I 
I I s~ I 
I . I . 1 INPUT 

I · I ---~ 
I TnANSLA'rION CONT. f vnr'-0 "-y,,..J~r-4'\l'VV~ ........ -+t-+---.I 

I scs r,'NABLE · 1svoc._o 'n----ll:i--&l'VVV'--Gt-Ji--.. 

I 
I I 

2K A I 
..JVVV'-~----· ·---~ 

I 
I 

B t'-----~-----!:::!::t~-

I 
. TO~ . D 

2l~SK . · 

6.2 VOLTS 

1 19 DRIVER PHE-llMP · 
L- ..._.... -· -..:....· ~ - - ~ --

c C - CR . CR 
NO'.l'E ~ SCHEMA TICS SHOWR FOR 

. REFERENCE om 
All Measurements Mada from A to B, B :lfo.f. 

AmpHtude: "ON" · 5v + 5V 
· 

110FF 11 2BV ± 5V 
G:J.rcuits: Cl and CRl 

Cut'rent: on 5 MA Maximum 

Source Inrpcdance : 11 0N11 3K l~ax tc) GMC f.lrom1dp 0-5.MA Range 
"OFF" 0.5 Meg Ohms, 0-1+0 Volt Range 

Source Rise Timo : 1.esa than 1 t-<. sec. 

Noise Ileject.fon: 11 0N" -+80V NoJae Pulse, Max Width 0.5 Millisec, Ma.X:Unum 
Rep. Rate 10 pps · 

"OFF" -20V. Noise Pu.lse, Ma:K Width l Millisec, Maximum. 
Rep. Rate 10 PPS ,__ ________________________________________ _,,, ________________________ -' 
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7. 2 continued 

·MDP.-DSKY I . NAA/MDP. 

I 
. ~-b ___ .. ---o-! ---'---

I 

I 
I 
i 

LAUNCH VEHICLE I 
. .. . "<..rUIDANCE SWITCH , 

. · .. 10-----f 28 VDC I 
· PSA . 4llf-d I I 

SATURN (IU) 

I 
I 
I . 

·~------l,__,_ __ . . fJ SATURN --u 28 VDC 

I .___-----' 

s S..:. SR 

.Circuits: 

. S Circuit 

Vol,ta~·: 2B :t 4 VDC · . 

Current: o.5 a.tnps MaJOmum 

Switch Showh 1ri OFF l'os:Jtion 
. .. 

SR . 

NO'.l'E: SCffFl{ATlCS SHOWN FOR 
REFERENCE ONLY 

S-SR Ci.Tcuits (tteter to ICD MHOl-01344~216 for addition~! detail3) 

Voitage: 28 ::!: 4 VDC 

. Current: O. 5 amps MrudmUt:l • 

:DR Ci1•c1.iits 

Voltage: 2B \TDC 
. : ,· ··'· 

Current: 50 Milliemps 
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·a.o ·-· ·. Rotationa~ and Transla.tiortal Controller _?ignals 

8.0.1 . Rotat,fonnl Haiid Controllel' - The SCS shall provlde discrete D-C output 
· signals tt.ir.ou'gh the rota ~ional hand co11trollers to the C~Cwhenever 
the .controller iG activated mechanicnlly by ast1"onaut motion. There 
shall ~ six lines representing connnandB or positive and negative 
r<>tation in all three axes from the two controllers. 

8.0.2 . Translatipnal Hand Controller - Tho SCS ahall provide discrete d'-c 
output signals through the rotation cc:mtrol t.o the G:UC whenever the, 
controller is activated mechanical:cy· by astr1,:maut motion. There 

·shall be six lines representing commands or p0sitive and negative 
translation in all .three axes. 
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8.1 Interface Wiring Data 

ROTATIONAL CONTROLLER 

(.MC/MIT Rotational Controller 

r : NAA 

.J 

·~ + Pitch C? 25 . ,-,, ,-... i;J ·w- I '1 

D1 .(21r- I 

I I I I 
I - I I I I I 

~ - Pitch_GM 
I I I I 

DS2 45 :-t• .1 
(28) I I 

I 
I I I I I I I 

~+Roll CM 47 U-1 I D~.3 
(29} I I I I 

. I I I I 
I I I I DS4 I fo~ -Roll CM 71 I I I 

I I 
k (JO) I I 

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

EkHCH. 46 ' I 
I 

31) I I I I 
I I I I I I I I . I I R~- 70 . I J I I 

Ds6 
(J2) . :m 'L_ 

ITT 
l/Vv' · . 

-
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CMC/MIT 

.~ 
L!J 

Dg 

+x Axis 
\34) 

-X Axis 

(35) 

GJ-±1.Axis 

~- --- r (J6) 

1-10-66 

TRANSLATIONAL COMMANDS 

J ~--· -~-.+-\-
' I I I 
I f I I 

11,_jl II 
I ! I I 
I ' : I 

i2 +I.. I I 
. I I 
I I I 
I I 1 I 

I I I I 
I I I 

13 _LJ I 
I I I I 

I I 
I I 

' 

Translational Contl'Qllor 
NM 

CKT 
1--------i DS7 

-----1[ DSg I 
1-------i{ °"9 l 

I I I I 
.[--o,..., ~ . -P.(,3Axi9) s -- .,,, I I I I I ...,.; -- -- ,, H--+-----:--·-t-+--

. ' I 'L 
j rh 

1--------1 DS12 

-,--
MI'r 56P6 
NAA C2'7··:1WlP6 C03W2JJ36 - 0 
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DSl - DS6 

2sVDCL-ofo____..,.., .. " 
. I 

I 

I 

.. ps7 - DSl.2 .. 

I 
I 
I 

CMG 

B ~I --~.-.!:::::f""-:' 
I .. I 

I 
I 

f1'l - Dl2 

2K 

.All measurements Diade i.'romPoints A to B, B Raf. 
. NOTE: SCHEMATIC FOR 

REFEnENCE ONLY 

· Signal Characteristics: 

a. ''ON" Signal 

. (1) Vo],tage: 28 + 11 VDC 

Cfrcuits 

Dl - Dl2 As shown 
DSl. - DS12 .As shown 

(2) Current: 0.0l Amps 
· .{)) Source Impedance: J.9K aims Nominal - Rotation Contr ol 

1.95 Clune Nominal - Translation Control 

b• "OFF" Sighal 

. (1) Volta~: +2. -5 VDC 
(2) · · So-urce Impedance: · 7 K (M:lnimwn) 

.c. Noise Rejection · 

(1) . •fON'' 

· (2) "OFF"' · · 

+BO V noj_ ~0 pulse, maximtun wldth.5 millisec mrud.mum 
rrp rate 10 pps 
-20 V noise pulse 1 rnaxJmum Width ri..o millisec iiaxinu.un 
rep ratn 10 pps 
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9~0 MASTER CI,bcK AND TELFJ.IBTRY: . 

· 9 •. 0.1 . Master Cfock 
; ,. 

-· The G&N pystem ·shall provide a synchron:izing pulae .from the CMC. 
Th.is timing pulse will be uoed to synchronize the NM CentraJ 
T:bninr &pdpment with the Computer . 

9.0.2 Telemetry 

" 

" 

" .. 

. .. , 

Thero will be tw interfaces wlth PCM equipment: 

1.-

2 • 

Downlink - ·The Downlink ohall consist of eight lines, two each 
for Do'Wlllink data, DownHnk start, Dol<mH:nk end, and Downlitik 
sync. · This link shall be used to transmit data to the ·ground 
via telemetry. 

!!plink _.The uplink will consist. of' four lines, two each tor 
Uplink 11

()
11 and Uplink "l". This link shall be uaed to transmit 

data .from the gr01md via Up-Data Link • 
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9.1 Intertace WJring Data 

CMC SC-NAA 

[ Xl 
I Master .Clock 82 

57 m 
f 

DNI.NK DATA 
~.3 X2 XB2 
59 

85 . . YSl 84 

IY2 ~D~ END 61 YS2 
60 

Y.3 
DNI.NK SYNC .37 3 . 36 

[r4 ~ULNK "0" 35 YS4 
18 

m 
UI.NK ''.J.._~-- -·-···------ 58 ,- ~"' 

Y5 .34 
'zr-- ·-·------ ·-~-------·· ~- YSS 
~ ---·--·-. .---·- - . .' 

¢ 0 MIT 56P6 
C03W2J.3.36 0 NAA C27-1WIP6 
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9. 2 Intcrfac'3 Circuit and Signal Characterist:l cs 

CMC 

I 
I I 

. I 100 pfd 
Al 2:c---· -- ~9.__..) ~--

1. I 
I : 

Bl ·-----

+11- VDC o---==i_ 

. f 220;: 

lK l 
-} 

r-~ 
I 
I 
I 

· CTE/l:AA 
.---~~-.~-a46V 

X-Circuita 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X - XR 

I 
I 
I 
I 
I 
I 

XR-Circuits 

NOTE:. Schematfos Shown for Reference Only 

All Measurements Made from A to B, R Ref. 

1~ Imi.d Impedance - 500 ohms (approx:in1ate) 

2. Source Impedance: 

tG.. Impedance during pulse .- 100 ohms (approx) 
b. Reatstanca . of Wjnding - 10 ohms rnrud.1!l1un 
c. Inductance of winding - 10 mh (tmncimum) 
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· 9 •2 Contl.~ued 
. . 

3. ~ignal Cha.ra.cter.ist:l:cs a.t G~C . Interface · 
('rest Load ot 510 ohms) . . 

"--._. c 
. · .· B.+ T 

...:. Zero Volt,a 

. a) Amplitude '(A) = 4 io· 14 vo~ts 
b) Pulse width (B) -t-0.5 + 0~25M sec. 
c) Zero Shift (O) ~ 50% ot A (Approx.) 
dl · Rise time (10% to 90% or A) = 0.2 ..U..sec. max. 
e) Noiae amt ripple ... 0.2 volts lnaJC• . 
·r) · f.re·quencr ... 1024 KC ! 2 PFM . · · . .. 
'g) . Zero.· \'Olt lihe is defined as the mean value ·of the "Waveform. 
h) Gr-ounding: . Thet mastflr clock outwt signal end shall he ; • ,. 

gro\Uld · iso1at.ed in the G&N Systetih . 
· 1) l'resence . of pulse shall ind:i,cate "ON" condition. . · · 

Absence of pulse shall indicate "OFF" condition, 

Circg4ts . 

·n Shown above, t~C'i'ranstortner: NASA .Drawing No. 1006319 

xRl Shown Abt>ve 

.INTERFACE CONTROL DOCUMENT 
THIS DOCUMENT SPECIFIES NORTH AMERICAN AVIATION, INC. 
TECHNICAL REQUIREMENTS SPACE and INFORMATION SYSTEMS DlVtStON 

· ·AND NOTHtNG HEREIN CON· · .__,_,.j, 2;..,2;;,,..14.-..,;.;L;...A_K_E_w_.o ... o-.o_e_L_v_o.;;.'-o.,o_w_· _N_t_v .... _c_A_L_, _,,o_R ... N,...1 "---a 
TAI NED . SHALL St DEEMED CODE IDENT NO. SIZE 
TO ALTER THE TERMS OF 
ANY CONTRACT . O~ PUR· 
CHASE OROER BETWEEN 
. ALL PARTI · $ ·AFF C 

• ,..,.. •1tO.ll·•• ....... 

03953 A MHOi-013so-216 

SHEET _37 

0 

m 
• 
0 
• -

.: 



.. I 

···.· . · . 

. ; ':. , · 

.•. 

, · 

.·REVISIONS A 

. 9.2 continued 
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I 
I 

PCM/NAA 

. ?QO...n.. IA · ... ·• +14V ·o.,___......, ___ 'Vvv .... --.. -~_;__ ___ __,~--..,_..---1 LOGIC 

·. ·, 

I 

113 
z.: 1 · I 

I 
I 
I 
I 

l.SX 

I .1 GATE o-i--i1-+-t--. 

I INFIJT . -----
I 

· X - Circuit. I X - XR XR Circuit · 

Amp •. ~t. ··-

. . . 

T 
A 

-· .-- _j 
~· 

-.· _T..., 
c 

_.J. _ 

Interface Signal Specified at G&N Interface 

- -. (OV Line) 

. . 

1. Load ~dance: 500 ± 10% ohms t;·'minal, note XR c:l.reuit abowi. 

·2. Source Impedance: 100 ohms max:i.mum, note X circuit abo~. 

3• Signal characteristics at the &cN Interface 
(Test lMd or 510 ohmo :.t 10% acceptable) 

a. Amplitude (A) 7 ± )V 

b • . Fulae Width (D) 2,,5 to 6 tf sec. at A/2 Point 

c. tin ck swing ( c) I, V rnax:imtun 

d. Droor (D) 15% of ·11 A" maximum at 2.'f nee. m:ucimum . 

NfYrE: SCHEMATICS SHOWN FOR REF!o~RF.NCE ONLY 
.. 
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9.2 Continued 

o. H:!.se Time (10-90% of: A)(:.~ Msec ma1d.mum 

f. ?..ero '.1olt: The zero ' volt line is defined as the mean value ot 
tho waveform and is detflrmined by the pulse shape and repetition . 
rde. · . . 
,. 

g. No:i.M Specification 

1. Noise dur:i.ng. the ' transm:!.ssion of the pulse: 
'fhe signal plus nc-1 Re st.all remain with the envolope 
of amplitude def~n0d above (A,B). 

2. Noise quring the' absence of the puise: 
-tC .4 volts mnx, '-4.0 volts max; measured with respect 
to the amplitude' reference (see Figure). 

h. Preoence of the puls·e shall indicate "ON" condition. 

Circuits 

Absence of pulse she:ll indi.cate "OFF" condition. 
i 

X2 . shown above, CMC transformer: NASA Drawing No. 1006.3i9 

XR2 to oo furnished, NAA 
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9.2 
Continued 

YS - Circuit 

Input Signal Spec:if:l.c:ationa at G/N Interface 
l. Load impedance: . 200 ohms nominal, note Y 

circuit above. 

2. Source Impedance : 100 ohms max. 

J. Signal characteristics at G/N interface 
· (Test load of 200 ohms ± 10% acceptable) 

a . Amplitude {A) 4o 5 ::!: 1 V 

b. Pulse Width (B} 4 • .5 ± 1.5Atsec (at A/ 2 point) 

c. Droop (D) 15 % or "A 11 at 2.U sec max 

d. Hise 'ri.me (10-901' of A) 0.2A.< sec max 

Y - Circuit 

Note: S<:hematics · 
shown for reference 
only. 

(OV Line) · 

e. Zero Volt: The zero vo'it line is dufjned as the mean value of the 
waveform and ;1.s determlned by the pulse shape and repetition rate. 
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9 ~ 2 Cont.inued 

g. Nohe Specification • 

1 , Noise durlng tho transminsion of the pulse: 
The signal plus noise shall remain within· the 
envelorc of runplitudc defined above (A,B). 

2. Noise .during the absence .of the pulse: 
-«>.4 volts max, · -4.0 volts max; measured w1tb ·. 

. respect to the amplitude reference (see Figure). 

h. Presence of the puloe . shnll indicate "ON" condition • 
. Absence ot pulse shall indicate 110FF11 condition • 

.Circuits .· 

. n .. • Y) . $hown above, C~Ctransformer: HASA Drawing No •. 1006319 

.YSi. ·· · ... 153 to be tti.t'llished, NAA 

•. 

....... ·· . 
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9 .• 2 Continued 

UDL/NAA I 
I 

. I 

I I: a . . +6V ....,.1---,.,---.. ,.. _ _.....__0----"'.-----
. I 

I 
.·. 1· 

I. 
I · .. 

-1. ·,-, 

1·m 
I · 

45..n.. • 

OFADl'-AC.E. 

c eu.J"' c.c.-rc q_ 

I 

0-\bj~-__, I 
I 
I 

·f TS - Circuit 
· .. I YS - Y 

' . . . . 

· NOrt: · Schematics shown tor reference only. 

'. . ...!.-- --1- ---- -- --~--
A _B - -- f --

OMC 

1 - Circuit · 

. . . . -. ~ - +- -.-: - -:- - --- _____ OV Line 
Amp. RP-f.- - - -:- - - - 1 ~ · - - ..=.-=.-~ 

c 
_ _l_ 

Input Signal Specif:l.cations at G&N Interface 

). •. . Load Impedance: 

2. Source JmpedancH: 
(M~xilmtm) 

200 ohma nominal, note Y circuit above. 

2'-<J .11- During Pulse 
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9. 2 Continued 

3. Signal Charact er.istics at G&N Interface 
(Test load of 20?.ohms ± 10% acceptable) 

a. Amplit~do (A) 7 ± 3V 

b. Pulse Width (B) 2-6'f sec (at A/2 point) 
' 

c. BackaWing (C) 4V max:1murn 

d. Droop (D) 2fJ% of "A" maximum 

e. Rise Time (10-90% of A) 1'1 sec mrudnium 

t. Zero Volt: Tho zero volt line is defined as the mean value ot 
the waveform and is determined by the pUlse shape 'and 

· repet:ttion rate. 

g. ?foise S~ci.f.ication 

1. Noise du,ring the tranSlllission of the puls~: 

The signal plus noise shall remain within the envelope · 
of amplitude defined above (A, B). . 

Circuits 

Y4 - Y5 

YS4 - YS5 

2. Noise Durin~ the absence of the pulse: 

-t-0.4 volts mrudmu, -4.0 volts maximunt; measured with. 
r espect ,to the amplitude reference (see Figure). 

h. P~sence of 'the pulse shall indicate "ON" condition. 
Absence of ~he pulse shall indicate "OFF" condition. 

Shown abo"Ve, CMC transformer: NASA Drawing No. 1006319 

To be furrlishcd, NAA 
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I REVISIONS A l-J.0-66 

9. 2 Contint•cd 
DoWl'l LJnk Timing 

. '
1
r:;-:-\ A/2 · · . · ) (} 

Start ___A A/' \_·~~~--~~..;.._~~--~~--~-z r--~~--~~~-
Pulse . I 

Bit. Sync 
Fulse 

DATA 
PULSES 

STOP 
PULSE 

1~ 
I 

*19.5 ± ~ 
. 5.0..v... eec ·. l' __ __,\ I 

. A/ 2 .l..---'~ · 

I \-r~-... ··· 
I 
I 

I ~~r--\ 
I A/2 "1" / "0" . \ 

~-----------------+1----. ·, \ 
~· 
I I 

lM. aec max 

J } 
r t 

~ I ----.Jr' 

a. Strir~ pulses: Normal rate 50 pps, low rate 10 pps. 

I 
I 

l .;-:i-:-y__ 
I .. 

I · *19.5 + · b . 
r--'° 5.0M.-~A/2 \_ 

b. Bit syt1c pulaea: Normal rate 51.2 Kpps, low rate 1.6 Kpps. 
'l'here will be 40 pulses per burst. 

c. · Dnta pulses: Frequ~ncy and width determined by bit sync pulses. 
A "l" ia the presence or a pulse and a zero as the 
absence or a pulse with a bit sync pulse~ 

d • . St.op pulses: Normal rate 50 pps, low rate 10 pps. 

e. Du.ring CMC 11Stam'ley Mode", data is all "l's'i ,. 

* Tjme shown hold for normal data rate; f or !Ow data rate replace 19.5 .:!: 5.M. sec 
by 625 :!: 156 kl sec. 
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··utNtt 11011 ·.,..;·;.;.;.:·--...----.--~---~"-----------

... - . . • . 

. . tltNt· •1:ii1 
.'· 1'° ' 

·. 
. ... . : 

. . . . 

a~ .Mt tb.t~ of o•s .~ 1•s is .l•l ltppa ~· 
. be . l .6rct .is coilipo~ecl of 16 puls~si a ti;rake. Up11 bit. Oh th~ til" 

:1~ tol1o"9d by lS bits on the 11111 or ttou 11ne11. .··. ·. . 

!'• ~ thl9~tween "°rds ie 0.1 .seconds. · 

.· ... 
. ; • . 

. . . . ~ 

• ." I 
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10.0 : ·CM Opmputer Display Keyboard (DSKY) Illumination Powel' 

. This sect.ion covers the electrical ihtertace tor the MDC-DSKY and · 
.. . · the LEB-DS.Kt Illumination. tlAA w:l.11 provide power and d:IJJDning controls 

tor EL ~egral lighting (keys) 1 alpha numerics, and the advisory and 
·component. !:It.at.us lights. · 

. -~· 

., 

i" ' · 
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10.l Interface Wiring Data 

MDC-DSKY SC-Nil 

Al ha Numerics 4 HI 

D1 DS1 
5 LO 

MDC DSKY Ke s JS HI 
Y2 Illum 40 LD IS2 

Status Li hts 64 HI 
IS~ Y3 

65 LO 

. CAUTloM L hts 62 HI 

Y5 .63 LO .. . . 

i 

¢@ MIT 05A.3Jl 
NAA C22-2A202A2Jl 

'-·. -
"-.-. C03W2P420 @ 

C~-LEB SC-LEB 

Al ha Nwnerics t4 HI 

' l D2 • 30 . LO DS2 

Panel and DSKY 
Ke s Illum r5 \.41 

Y1 lb Lt.I IS1 

CAlJTIO.~ and 

·.=mg IS4 
st·atus Lights 10 HI 

Y4 ,TJ LO 

¢ (D MIT 56P7 C03W2J337 ® NAA C2'7-1W1F7 
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REVISIONS A 1-10-66 

10.2 Circuit and Signal Characteristics 

CMC/DSKY SC/ffAA 

NUMERICS . . I . ALPH9A· 1·1·1 I 
. _ l _ __,...,;_ _ __."'--------~--'il\1:b~--;::DIMMER=::;::-_ . 

I . CONTROL 

D - DS 

I 
I 
I 
I . 
I 
I 
I 
I 

5 NOTE: SCHEMATIC FOR REFERENCE ONLY 

. . ·~ 
All. Measurt'"' ... nts Made · trom A to B, B Reference 

Waveforms BOO cps Square Waw, l4 VDC maximum 

Current:- · 2-!A Maximum 

Dimmer Control: 

Circuirts: 

Type - lOK :!: 5% 

TaTJer - Linear 

n1 and n
2 

-

ns1 and DS2 
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REViSiONS A 1-10-66 

10.2 circuit 1µ1d Signal Characteristics (Continued) 

LEB ... G&N 
I 
I 
I 

PANEL I 
lLLUMINA.TION 

l !- ·--·---- I 
DSKY l 
KEYS I 

.. I 
1· 

y ., y ·~ YS 

I .. 
NOTF;: SCHEMATtC FOR REF'~'REJ:CE ONLY 

All Meas~ments Made from A to B1 . B Reference 

·· VQltage: 

·. CQrrent: 

115V + 4.3 (Controlled 0 - ll5 VAC) 
. . - ·' 

317.5 MA @ 75V( APPJeOx1MIJ-rE) 

· Frequency: , · 400 cps .:!: 7 cps 

VA: 2.3~0 

watts:. 10.66 MA'J(. 
'. 

. P.F. I · 0.5 

Noise: ·· Modulati6n: 0.5 percent 

sLg - NAA 

I 
I 

A! f 
T 115 VAC 

BJ (VARIABLE) 
:f T 

I . 
I 

' I YS 

I 

Transients: 50 ·to 150 volts RMS Recovery in 30 milliseconds 
.to steady state. 

Cfrcui~s: 

· · ·.· . INTERFACE CONTROL DOCUMENT 
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I REVISIONS A 1.;.10~.66 

10.2 Circuit and Signal Characteristics (Cont.) 

MlJC-05f< Y 

y 

· NDTF- 8 SCH£.MATIC REF. ONlY 

All l-t.easurements made from A to B, B Reference 

Voltage: . 115V ± 4.3 (Controlled 0 - 115 VAC) 

' ~etlt: 17 •. 5MA @ 75V( f.IPPRox1mArE) 

Frequency:. 400 cps ± 7 ·cps 

VA: 
Watts: 
P.f.: 

Noise.: . 

l.J2. . ' 
0.66 MAY... 

' 0.50 

Modulation: O. 5 percent 

SC.· NII~ 

YS 

Transients: 50 to 150 volts RMS Recovery in 30 milliseconds 
to Steady State. 

Circuits: 
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I REVISIONS A 1-10-~6 

10.2 Circuit and Signal ~harar~•ristics (Cont.) 

CMC ;.. DSKY 

, 
I SC - NAA 

I I A ).. ~ 

i 
' ro .. 5 VAC ... 400 CPS . I f (Variable) · 

COMPONF.NT STA'l'tlS AND 
CAUTION INDICATOTlS 
(TYPICAL 14 PLACES MAX. 

T 

I 
Is 
? 
I I . 
I 
I 
I 
I 
I 
I 
I 

I 
' 
I ~ 
. . I 

I 
: I 
' 
,. I 
i I 
: I 

T - YS 
I 
I 

NOTE: SCHEMATIC SHOWN FOR REFERENCE ONLY · 

¢ 

All Measurements made From 'A to B, B Reference 

Voltage: 5 VAC Variable to Off 

Current: 0.100 amps/display (caution indicators) . 
0.225 amps/display (status indicators) 

(2.5 amps max dra:l.n on S/C System-for lamp test only) 

OJ..erational Current: 720 MA (approx1mate) 

Circuits: 

Y3 and Y4, Y5 

YS.3 and YS4 
As 'Shown Above 
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11.0 Computer to Computer D:!.splnys 

Th1.s ::ioction deocribea the inte:!"far.e beh~:!en the Computer and Main 
D:l.splny Panel DSKY. The interface~ consfat of 47 lines which 
carry s:l.gnals from the DSKY to the Computer. 

0 
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I REVISIONS A 1-10-66 

ll.l Interface Wiring Data 

CMC ~ 

I CK'r . I Key Cod• l 
. .l>l . . 

.. 
-- 44 .... +~ ---f--1- 51 

I : , I 
I 1 · I I 

·8· · KeyCode2 

. • .· ~ Key ·Code 3 

I 
43 µ I I I 78 

I I I ; 
I I I I 

24 I .1 I I 77 
+--~ l I 
I ., I I 

. 42 I I . I L 76 
I I l . I 
I I I . I ., .. ·· I ~5 i ·Xey· Code=-· • ·.:....~ ·_. ---l 2J : : 1 ; 79 

I I I I 

4l I I I ! 49 

fr] Ker Code 4 

I I I I 
I I I I 

. I D7 I'-•· .....;S_TBY_......,.--......_.-.-'-_·--1 22 : : : i 28 

·: I I I 
i-.:..:RES::::::· =ET.:,...,......_..:....-_---f 10 I ' ~--f-L 48 

I I I I 
I I 1. I 

1
09 r SP~ . .-!-~-.:·-·-------1 21 : ; ·---!-i 75 

DS 

I r I : . I , , 

. . I Rl I i.m ~ 1'.1~--. - . ---~-~ 3
:. 
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MDP-DSKY 

i--------1 DSl 

1----1 DS2 

1----i DSJ 

--
1---...,--1 DS5 

1-----1 DS6 

1.-_;._--i DS7 

1------......:....---1 nsa 

,_ ____ RSl 
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.11.1 (Cont) 

.. . 
' N1lt 

' ---

· . ... 

. " 

.CKT. OUT0-1 45 ·~ ,... ...... .2 Cl<T 
Cl I I I I CRl 

· 1 I .. I I I .. 
I 

. [c2 I OUT0-2 I 
1 · 

I I CRJ 46 ._I - . 9 
I t I 

I I I .. I 
I I I I 

~CnJ] .. • 
1
c3 1 0~3 41 I 1 · I I 22 

I I· . I. I 

I I 
I I I I 

EJ OUT0-4 48. 1 I I I 41 -~~] ' . ·1 I · 1 
.. 

I I I 
I ~-· 

;..__ __ 
I I I 

I --·--
OUT0-5 ' I I 66 CR5. 49 . 

.. · . . , 

.. . 

C5 I 
I I I 

.• I I 
I I I 

ouro-6 I 
.. .. I I . ·. c6 2a · I I 3 CR6 I 

I I .. . . I I ' 
I I 

I I I I ----
~1110..'i . Z7 I l.--' · 10 CR7 1 I I .. . . I I . 

I : .. I I ----
ca OUT0-8 26 I I I I 23 

I I -1 CM 
I I 

I I I I 

EJ OUT0-9 I I I I B 25 . I 42 .. ,. ~-

l I I 1 · . . I I 
I I I 

El~ J_ I 
I ---· . · Otrl'0-10 I . 

ll I 67 CRlO ClO · . -- 11 ~~ 
V\/ I I 

V\A v\"' 
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u.1 (Cont.) . . 

~\ w --·-

t 

M tN OUTC-11 12 12 Cll ' I I CRll 
I I 

I I 
I 

! ' I I 
· ~ OtIT0-12 1.3 I I 11 

; . 
' l I I I CR12 

I I 
I I I I ' 

OtIT0-1.3 I I I I Cl.3 4 
I I I 

24 cruj 
I I ' I I I I EJ . OUT0-14 

, I I 
' 3 I 

I .J.--· 43 CRl4 I I I 
I I 

.---.,.... .. I I : I OU1'0-15 
' 1 I I • 68 C15 I 

I I CR15 
I I I I ( I - -- I I lSS WARN ; 50 I . I ZT Cl6 :I I I I 

CRl.6 
I I 

I I I I 
,....,- -

I I . CMl'T ACT. . 51 . I I 26 Cl7 l I 
I 

I CR17 

I I I I 
I I I I I c1e j 

. S'l'BY LT. . 
I 52 I I 25 

----~----- I I I CR18 I 
I I I ' I 

~·-· I I 
I I 

Cl9 RKSTAH'l' . 5.3 I I . 44 . 
CR19 I I 

I I I I I I I 

~] 
I I I I ¢ S-IVB INJECTION 54 l I 69 

~-· I CR4'0 SF.Q. START I I 

;~- VvJ V".A .. 
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I REVISIONS A 1-10-66 

-· · 11.2 Circuit and Signal Characteristics 

Waveform Specs 

D Circuit 

Volt Amp. 0 - 28 

Rfoe Time < 1 u. sec. 

Current Amp 2 MA Mnximtun 

Rise Time < 1 At. sec. 

· .. FrequenOJ' 2 pps Maximum 

C Circuit 

Volt. Amp. 0 - .28 

Rise ·Time < l.U. sec. 

Current Amp •. . 5 MA Max:Um:un 

Rise Time < i Ll sec~ 

W Circuit 

Wl 

W2 

. W3 current 

W4 Current 

Ground 

Spare 

100 MA or less 

500 MA (pulsating) 

·· .. . 
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12.0 CMC MDC DSKY to Spacecraft Displays 

Thia interface covers tk' signals from the CMC which illuminate the 
l"r ut.ion at:id warning. lights 1n the "Gaut.ion and Warning" subsystem. 

Thera shall be three signals: 

1. CMC (Warning) - · Indicates a malfunction in the CMC Po1o1er Supply . 
' or CMC Circuit 
' 

2. ISS (Warning) InerUal Subsystem - Indicates a mal.tunction in the 
nm, PIPA Loop, CDU. 

3. PGNS (Caution) Primary Navigation/Guidance S;ystem - Indicates Gimbal 
U>ck, rnu Temp out or Tolerance, Radar Fai].ure, Program Al.arm, 
Re start (computer). · · 
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12.l Interface Wiring Dnta 

11DP···DSK'f SC-C/w 

I r 

CKT CMG * 131+ fl ·,,,-.... CKT SDl 
,__ ___ :·-

' I ' I 
SRl 

' ~SS* CKT 83 I 

I SR2 

' 
J \ I\ I ~g h!GllS_:_ ~- 31 CKT 

x x SR3 
. .___ 57 ........,,, ..._, 

~ , 

(/) @ MIT 05A3Jl C03W2P420 © .. 
. NAA C22-2A202A2Jl . 

, 

* Red Light 

·l!* Yellow Light 
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12.2 C:!.rc11it and Signal Characteristics . • . c 

·1 . . I 
·• I I· 

--1 SD-SR ,f SR SD 

., : . 

All meaau,rements· rtm4e from A to B, n ~r. · 

· Voltage: 2a VDC (narilina1 fl'oin s/c bus) 

·'· Cu:i-rrmt: 120 ma Steady State. 
1 amp peak for 10 milliseco~ds 

· . Con~ct Rating:". O •. !)·amp& (+28 VDC into ·lamp load) 

. . . . . . 

. 501 ~. SD.3 . as shown a.how 

SRl -... SR.3 

. ' 

·, · 
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l REVISIONS A l,;.lo-66 

13.0 Co111puter to Spacecraft Power 

This iilterfacc covers the Powr interf.a.c:e to the AOC and is 
included :i.n this !CD for reference only. Th(~ Power Interface 
tor the a/N tuii C e:1all be covered in !CD MHOl- 01327-216 • 
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1).1 lnterfnca Wiring Data 

s/c 

1 

CKT 
32 

¢@ 

MIT 56PJO 
NAA C27-1W8P30 

i-.;:;..;Bu=s-"B;...:.;.,;;HI-.__~ 2 

Bus D w: 1 ------i 

MIT 56PJ1 
NAA C27-1WSP31 

,. . 

NOTE: For !lcforenco Only : 

Gl-&C 

COJW1.J345 2 

CO)Wl.J)46 © 
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REVISIONS A 1- 10-66 

13. 2 Tnterfs.cP. Circuit and Signal Characteristica 

Wavefonn Sp9ca 
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All Mea~urementa ~t CMC Interface 

~ Steady : 25.8 to 30.B at .CMC Interface 
'+' State Voltnp:e 

Vnriati.ons -to S.S.: · Per MHOl-01327-216 
Curren'!; : 4, 2 · amps mrucirnum 

SR 

~J. 1 S2 
sR1 ..;.s.;.;n;;;..2 ___________________________ -1 
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