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3. Sheet 5:
L4, Sheet 8:

5. Sheet 11:
"6, Sheet 12:
7. Sheet 16:

8, Sheet 17:

9, Sheet 20:

10, Sheet 21:

11, Sheet 24:

- Jmpedance "OFF"

. (e) - Changed "DS Clesed" to

Secfion 10 = Changed CGC to
CMC, ‘ '

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

(2)- Added Connector Reference
¢ Designator
(b) : Added Notes 1 & 2 .

Addéﬂ "Min" after Source
0.5 Meg Ohms

n !! " . o

Added Connector Reference
%Egitﬂatara and notes _(:) &

(a) ' Changed "Noise Suscepti-
T pilityn .
 TO: "Noise Rejection"

(b) | Changed "DS Open" to MONM
. and Max Width 1 Millisec
,to "Max Width .5 Millisec.

. "OFF" and Maximum width
0.5 Milllsec to "Maximum
 Width 1 Millisec",

Added Connector Reference
Designator and Notes &

L f ¢

3g Added "Spurious Pulses will
not exceed one (1) per 100
second period" after last
sentence,

Added Reference szignators

and Notes(1) &

1-10-66 .
SYM DESCRIPTION REQD | REP | DATE | APPROVED
A | 1. Sheet 2: Added Effectivity and
o Specifications Information
2. Sheet 4: AReméva Hole <:>
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A 12, - Sheet 25: Chanped "5CS Circult®,
; 13'; Sheets 29, Added Reference
32, Lb, Sh,: Desipnators and Notes 1
57, 60 and 2 ;
1. Sheet 45: Added Pot Taper,

15, Sheet 52: Change "S~TVB Cutoff" to
"Injection Seq. Start",

16, Sheet 531 Changed S-IVB Injection
- . Seqg. Start" to “SmTVB
Cutoff",

- ' ; 17, Sheet 55: Changed Wi Current from
J . : "250MA" to i SOGM:A".

1 g 18. Sheet 58: Changed CGC to CMC.

19, Sheet 61: (a.) Added "Steady State™
' to voltags.

b ' C ~ (b) Changed "Transients"
o ~ to "Variations to S.5"d

’ 20, OSheet A8: (a) On Schematic, changed
{. | ‘ " "Component Status and
j \ 4 . i ~ Advisory Indicators
| -] . . : » ' (tvplcal 14 places)"
f to "Component Status
' and Caution Indicators _
(typical 14 places maxq

(b) Changed Current Spec.
From

Current: 0,180 amps
per display
2.5 amps maximum drain
on 5/C System for Lamp
Test only. '
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SYM| T DESCRIPTION | REQD | REP | DATE | APPROVED

A | 20, Sheet 48: To

Current: 0,180 amps/display]

(Caution Indicators|

0.225 amps/display (status

. Indicators) (2.5 amps max
' drain on S/C System for
lamp test only." . '

21, ' Add Sheet. 11A:
.~ M and SM RCS Jet Configuration
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' NOTE: Unleas Otherwise Spocified:
. Instrumentation Laboratory
: Cambridge, Massachusetta .
@ North Amarican Aviation, Inc,
Downey, California *

o _:' Massachuaetta Institute of Technology

Space and Information Syatems Division
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1.0 Scope

. TADLE OF CONTENTS

3.0 Definition of Symbols

7.0 Main Engine Signals -

9.0._Na3uer Clock and Telemetry
' ¢ 10,0 CHO/DSKY Illumination

- '12.0 'Computer to S/G Displays
~ 13.0 Computer to s/c‘ Power

A.OH Reaction Control Jet Driver Signals
-5.0 Control Mode_ana Status Signals

6.0 Attitude Signals from GDC/BMAG

11,0 Computer to Computer Displaya

2.0 Wave Form and Noise Measurement Techniques

8,0 Rotational and Translat.lonal Controller Signals |
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REVISIONS A 1-10-66

1.0 SCOPE

. , This ICD defines all of the electrical interfaces that are associated
-i : with the Command Module Guidance Computer. . Tt will specify the .

] : ; ; characteristics, wiring, and shielding of each.

¥,
X,
D,
c,
S
W,

R .

There are various input and output circuits associated with the CMC.
These circuits are categorized as follows: _ ' .

IS - Y: Input transformer circuit; ¥S: source for "Y" circuit.
XR - X: Output transformer ecircuit; XR: receiver of "X" cirecuit,
DS « D: DC input circuitry; DS: source for the "pw eircuit, ‘
CR - C: DC output circuit; CR: receiver for "C" ecircuit..
SR ~ 5: Switch closure; SR switch closure receiver,
WR - W: Just a wire connection; WR: receiver for "Ww,

- R: DC power source. - .

The numbers following any particular designation (C2, X2, CR2, XR2,
etc,) together with the section mmbers uniquely designates & -
particular CMC output circuit or input ecircuit.

1.1  Grounding ‘Symbology

a)

b)

. s c)

d)
e)

The following drawing symbology shall be used throukhout this ICD: |

AC Grounds

1. AC Power

2. AC Signal <%

DC Ground '

1. DC Power .

2. DC Signal Ground 7/
Isolated Cirecuit Ground %7 '
Structure Ground -y

Vehicle SGround Point —.._é:_,—-
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5o

2.0 h'avefom and Noise Measurement Techniques

; .3.. Pulse Heasurements

T Measurements to be made at points indicated An appropriate
' sections of this ICD

vb. 'Measurements to be made with Tektronjx 5&0 =~eries, type 1Al ; .
© differential preamp, 10/1 attenuator probes; or equivalent, = - o b 8
Scope to be grounded at CHC only, if at all,
2. Noise Measurements - '

. 4. Measurements to be made with Tekbronix EAO series, type CA

preamp, and P6016 current probe and type 131 amplifier; or
' equivalent. - _ '
* b. The current to voltage conversion factor will be the load
pulse impedance (200 ohms; XR, Y) or DC impedance (22K ohmm
CR, D) where applicable. .
s A AC Heasuraments : _ v
b.'a.' Hewiett-Packard hOOD or equivalent.
| ..‘ln D Meaam'amnts _

" 8. Scope or equivalent. .
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3.0 nmnmon oF SYMBOLS

] = e wa F o — CMC Interface Counector .. NAA Connector
A e s ignnwilt
1 oc . sigar TN
q —  Nawme - Tt -,‘._Tw.lated ahieldaci pair . P 4 ' ,
| CKT b e Q! el S——
Bt | B8 &1 | AL
Bl la,._. Chassis gnd. . r:FW
i > ISR i I 3 - S
' RN : . Common shield ‘ | '
= [ not twisted ' |1
1| okT g P : i CKT
p2 [ i =" ™1 "I ps2
5 2 _ _EJJ L
Cjekr | 5 T 15 £ - CKT
cL : 1 1 1 ~=#1 CR1
, T )
1) ¢
sy . 11 , e
ek L ' i |L : : : b A CKT
- jc2. 3 ™ ~ . : 11 & CR2
htoctt SEOEN P e 1
A Gy o et V =
% i | ' e Singlie ehield . i | | - CR3
1 fexr o O | e CKT
1 lca 4 - | o

Connector continucd to next
page,

".'d)(\@MIT_}{__m@ > e ‘)/w
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L

LeO CMC to EuS Drivers

orete,

to command reacticn jet firing.

after the SM is detached:

i}

¢

This gection describes the interface between the Apollo Guidance
Computer and the SCS Reaction Control System,
Computer will provide output-discretes to SCS reaction jet drivers

There will be a total of 16 out- ’

pub lines provided, each line carrying the ignition command for &
one of the 16 $/M reaction jets for commanding vehicle rotation =~ . -
and translation or one of the 12 C/M reaction jets for commanding

vehicle rotation only. The remaining four lines have no function -

The presence of high voltage on a line

as referenced to spaceoraft ground will indicate a jet OFF dis-

ThHe Apollo Guidance
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REVISIONS A 1-10-66
1 | L.1 interface Wiring Data - ‘ _ : | o :
[ e | CKT | 4pitch/4X SOL DR ACT ' . 77N\ : KT
| : co |.=Pitch/+X SOL DR ACT | w0 £ L R N 1
[} L] (10) N ~ T N ]
: c3 | #Piteh/-X SOL DR ACT o Foy N i CR3
(11) . & N7 ' \I _
ch, | ~Pitch/~X SOL DR ACT 22 SN ’ \ , CRl; |
‘ {12y : Y s L
| R =
| , +¥aw/+X_S0T, DR_ACT i - Wt DR Lk
; :L 13) | " 3  .\ y, —3 CRS
1 , :
‘ o6 |=Yaw/+X SOL DR ACT | 66 N  ‘,’ ‘\i" _lers
i | (14) ; LI N, ‘
1 | +¥sw/-X SOL DR ACT a2 LoD N ) c
] - " s 2 4. m
B o (15) Nt ) [
i ' : J ~Yaw/~X SOL DR _ACT &7 | S ; A,f % | S CR
cg | -tROLL/4Z SOL DR ACT 19 LT I M ere |
(17) \ l/ N
r\LJ . .
Wil VW
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" ¥z 1'“>leaterface Wiring Data (Continued)

T ] ~Rol1/4Z SOLDRACT - | 39 =
it D) b

/‘\

CR10

\<—/
e
\ has?

s [ 4Ro11/-2 sor, DR Acr' 1.
\_011 (19) R A | T

B
e \‘
% P
)
3

E

f'-ao.u/-zso:. DR ACT | 23

CR12

17y
_...l N

ik TR %ﬁ/«risot.nahé'r'
’ _-VG13 T (21) » 43

AN
‘4
o
N
J

L
g SRR e 1

|- | -Rol1/+Y soL DR ACT 6 | 7
il BN MEDERE SN BESH IS

\d/

CRI4 |

) #rol1/-Y soLoR AcY |40

LN o] _ '

T #Roli/;r,'sbL DR ACT T LS
"] c6 (24 ‘ R *

7~

CR16

. comwas336 (2)

L ¢ (D MIT 56P6
4 cF o NNk C27-1wap6-
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" ko1 Interface Wiring Data (Cont.)

 CM AND SM RCS JET CONFTGURATION

CRL g}%‘ CR3

=X MG

£ Bx +2 AMIS

: PITCH :
q, ‘CR3 CR|' QS\’"

© RoLL -

v : ' A '
+E ARND : +7 ARIS
AET LOOKING FWD - AFT LOOKING FWD
. CommAh Mobote SERVICE ModuLe

'N'ow- CR 13, CR 14, CR 15, CR 16 are Not 'lsed After GM/SM Separation
CIIFMATIC FOR REFFRENCE ONTY '
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|
l
I
|
I
I
I

L.2 Circuit and Signal Characteristics

£

A

Ty
§

Amplitude: “ON"

" OFF"
Current s TONM
(P ' Source Impedance :

Source Rise ‘Time:
"~ Noise Rejection:

A1l Measurements Made from A to B, B Ref.

. 5VDC + 5 VDC

28VDC ¥ 5 VDC CRI-CR16  Shown Above
5 MA Max. ' 230
nonw - 3K Max to CMC Gnd, O-5 MA Range

"OFF" 0.5 Meg Ohms Min, 0-AO Volt Range

less then 1 s+ sec,

"ON' 480V Noise pulse, max width 0,5 millisec, maximm -

L6LK

SC_~ SCS ‘ -
po .
| . CHANNEL.DISAELE§ - |
| -O~o-RIBECT DISABLE| ~ - |
| _ ‘ r +28VDC{
! ¢ TRANS CONT. |
: o\(}SCS ENABLE -J
; o\o—smm |
] «;
' 10K 1
: P 4 £70 DRIVER

| ' | | . - |
C_CIRCUITS i C =~ CR CIRCUITS 1 CR_CIRCUITS

rep rate 10 pps

"Olf*F"' =20V Noise pulse, max width 1 millisec, maximum .

rep rate 10 pps

NCTE: SCHEMATICS SHOWN FOR REFERENCE ONLY

Circuits: C1-C16  Shown Above’
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ol

5.1
501-1

5.1.2

5.1.3

5,14

5.1.5

5.1.6

‘Module Main Display Panel. This switch closure will be pilot initiated

procedure. The SP3 engine cannot bz fired unless this discrete is present.

. present attitude of the spacecraft,

. The Free Drift signal will be a switch closure on the Command Moduls .

' Main Display Pansl. This switch will be pilot initiated at such time

CONTROL. MODE,_AND STATUS SIGNALS

Signal Defini’cions

LEM_Attached { AV CG, LEM/CSM - CSM)
The LEM Attached signal will be a switch closure on the Command Module
Main Display Panel., This switch closure will be pilot initiated upon
comp]et.ion of LEM transposition and docking.

PS Ready (A V Thrust, Normal - Off - Direct On) .
The SPS Ready signal will be provided by a switch closure on the Comand

and will indicate procedurally the completion of the pre Delta V checkout

Attitude Hold (SC Control, CMC, Auto - Hold - Free)

The ‘A’r,tit.ude Hold signal will be & switch closure on the Connﬁand
Module Main Display Panel, This switch will be pilot initisted at
such time, during primary control, as it is desired to hold the . .

Free Drift (SC Control, CMC, Auto - Hold - Free)

Main Display Panel. This switch will be‘pilot initiated at such time,
during primary control, as it is desired to inhibit automatic comtrol
and permit manual control of the spacecraft through the cﬂc (hand
controllers, minimum J.mpulse). _

Accept Uplink (UI‘TIM Accept - Block)

The Accept Uplink signal will be a switch closure on the Command -Module
as it is desired to receive information via the updata link, A similar
switch shall be provided in the LEB., Bobh swiltches must be in accept
poaition to receive uplink data. ‘

C/M - S/M Separate

The Service Module Separation signal will be a parallel contact closure
within the SM/CM Reaction Jet Control Transfer unit. . This contact
closure indicates initiation of SM separation. The contact closure
occurs 110 milliseconds prior to physical separation of CM/SH. The

INTERFACE CONTROL DOCUMENT

‘TECHNICAL R

ALL PARTIES

THIS DOCUMENT SPECIFIES NORTH AMERICAN AVIATION, INC.

AND NOTHING HEREIN CON- 12214 LAKEWOOD BLVD. DOWNEY, CALIFORNIA
TAINED SHALL BE DEEMED {CODE IDENT NO.| SIZE . :
TO ALTER THE TERMS OF ' - 3 T
ANY CONTRACT OR PUR. 03953 Al e PR,
CHASE ORDER BETWEEN ' : '

EQUIREMENTS SPACE and INFORMATION SYSTEMS DIVISION

141{01-01380-216

| ones MIIn.N.Re NEW 8,83

AFFECTED A | [Seer__ 78—



[T TREVISIONS £ 110-66

51,7

‘.515

"-..541 9

switch transfer tin@»is 100 milliseconds maximum.

"SIV~B Separate

- The 5-TVB Booster Separation Signél wiil be a chrmtact closure within

. the Spacecraft MasterHEvents, Sequence Controller. This contact closure
“dndicates S-IVB booster separation and shall occur simultaneously with
the flring of the Service Module, LEM Adapter {S1A) separation Pyros,

Lift Off

The "Lift Off" signal will ‘be a switch closure in tha S-~IVB Instrumentation
Unit. The signal indicates that the IU umbilical has been removed and

. that the vehicle is in the nft-off phase.

Guidance Reference Release

The Guidance Release signal will. be a switch elosure in the S-IVB
“Instrumentation Unit. Thie signal will indicate that the Saturn IU
‘external pre-launch alignment control has been removed and the IU
is inertially stabilized, _ ,

5,1 10 Ullage Thrust Present

'l'he Thrust, Monitor signal shall be a switch closum in the S-IVB
Instrurent Unit. The signal ehall indicate ‘the presence of thruat

. on the '5~IVB due to unage.,
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5,2 Interface Wiring Data

+

eome . o o | o . ' NAA-&SM-

' '  kT | 1M Attached 76 1. .~ o~ CKT
o ) -y » D53 ™3
o : : I by
- | Attitude Hold | | .
| D2 isch 50 i I D52 |
~(58) Bl i
g oy TR N S I ||
: 103 L Free 'Drif§ ‘ 4o ¢| ', i YDSB_ n
(59) ' 3 l,; § I - o B
T 1o 1) '
by [rcoept Uptink | g | ! | by DS | |
: | . 1
. : |
1B i (. : : ;
fry |28 vDC 4 g e
z (€79 ma— r:’ri' - r},‘u
' - (B3) 1 i vy
L Ak .
) o " : I
: 28 VDC 30 I
.Rz T : 4 ‘(V’ lu!—.!
e Ls-mvBsep. . | 28 | . D56
" {12) ' "‘J; | l":
c | | R A
e i\ it
o : 29 | AR
- - | ; I\U} k } "
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5,2 Interface Wiring

SPS Ready

Data (Cont.)}

1o (41)

7

\,.:)

—-i -is .

A

NAA C27-1IW1FP7

¢ @ ¥IT 56P7 J\& coR0397 @ | ot |

~ ’ ) , ' - 1
D8 Lift(;gg) h9 qﬁzfxi - A DS8 |
Ji——
D9 Guidance Ref, 72 S S S— o
Releass  (108) -' "‘| ' - | gl
1 : | | :
Ullage Thrust 73 I SR - - '
D] .
o Present. (106) Ry { lv; DSl
. ! | W,
' : | l Y. Iy |
Rl 28 VDC L8 1Y P
(1107 . N :
v 4 \, v -
(p @ MIT 56P6 )’&-‘0031'!2&36 @\ Deadface Connector
NAA C27-1W1PH
. / \ ot
e | A
DS-Di | UPTIM SW., , t)(q l)(l DS4
¥ ; L LN (AN '
> i
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'J\J/c

5,3 Circuit and Signal Definition

NAA

|

4
l
:
|
|
1
|

_OS-D

|
: . i
g iz

i
|
|
:
|
|
!
|

. All Measurements Betwsen Points A, B, B Reference

Amplitude "1" 28 + X1 VOC
Amplitude "0* 0 % 2 VDO

" Noise Ré;‘}cctinn

4180V Noise Pulse 5 Max Width,% Millisewnd, maximum Rep. ,

"ONT
Rate £0 pps . . ’
MOFF¥s  -20V Noise Pulse, Max Width. 1.0 Millisecend, max:im L
Rep. rate 10 pps e 2

D1, 2, 3, 5, 6,.8, 9, 10

bsi, 2, 3, 5, 6, 8,9, 10

RL - R4

As Shown Above
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S 3 Circu:lt and Signal Definition

s kg SC - NAA — ' _qn_g_

~ 28DC_ : L

BUS A :

A 20K .

. : . |-‘ ' D
o I _ ' ' ‘ Logic
e i o 6.841d 2K

S B o5 X FEALE T |

L I -

- o,

i
f
§
i
‘ZUWATAQ «’A) 4:} O, O/ .
- LIFK : : S | ’ Oﬁl
T
|
|
I
{

N pshoDh
A1l Measurements Between Points A, B, B Reference

© - Amplitude "1t 28 + 11 VDC
Ampl'itude """ 0+ 2VDC

' Noise Refection:

i f -'.'ON"f ' +80V Noise Pulse, Max Width.5 Millisec, maadmum Rep. Rate 10 pps
-~ "OFF": - <20V Noise Pulse, Max Width 1.0 Millisee, maximum Rep., Rate 10 pps

. ‘ﬂlot:e‘:_;.'(}éntact rating of NUPTIM SW.'-': 28 VDC, 0.5 Amps
B = circutts: Dby D7 g ‘ |
: ' 5 i e DSk, DS7 As uhovm Above
-
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6.0 ATTI'I'UDE SIGNAL, FROM GYRO DISPLA'I COUPLER_(GDC)

" This section deacribes the interface betwsen the CMC and GDC's 4n .
© . the SCS system. The GDC! 8, driven from the BMAG's,shall provide . -
~attitude information to the G&N €MC. The signale shall be in -
. digital form transmitted as two wire signals isolated from ground
" in.both the SCS and CMC. The interface shall consist of six
- eignala (two wires per polarity per axia). :
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© 6,1 Interface Wiring Data

cMC - 8/C-GDC/BMAG
. . - 77 -
=Roll Signal ) 1 CKT
CKT 5 H ! ,
bal _ * & !X: ; | 51
: (63) : ) \ C
. b ' f
PATIRE DR 1A H
. , +Ro1l Signal - 6 ,/(:‘, [l _ - i
T8 L 1 X dl Ts2 |
(63) 1 ;{Jl‘ t L
Swstgal | 1w O =1 N
Y3 i 3 | X {183
(L) ) i~ ]
+Yaw Signal ; 15 J;’\‘ | ' ke
W [ 1)~ om———) | 54
. ; /“\ SN R gl i
~Pitch Signal ° 19 Loy el Yk 185
15 : 7 IX! l><| '
(62) = (\3/% - ()
R " | 20 ) o ;I/j‘ B ]
S A B AR AT O ' [ K3 e -
6 }:.._._.MA i ‘)‘ B W.A.l‘éf‘ﬂ Y06
N (62) SN s
1T 5606 ‘
¢ ) NN Go7-1wPe” - comzn36 (2)
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6.2 Circuit and Signal Characteristics

oMG S/C - GDC/EMACG
Q - = 8 112 . 5 ™
51 9 10 é | 133K
logic :
. T
. 231 200
Vo ~20WDC
4 b}
o e, s, e o 8 |
- m“im.___..___(ovum)

Input Signal S@ecified at G&N Interfage

1. Toad Impedance: 200 + 10% ohms
. 2s° Source Impedance: 100 ohms maximum
3. Signal Characteristica:

a.
b,
c'
de.
Be
b )
&e

he

NOTE: SCHEMATIC FOR REFERENCE ONLY

Signal Amplitude: (A} 7 + 3 volts .

Pulse Width: (B) 2-6m sec (@A/2 point)

Backswing: (C) &4V maximm

Droop: (D) 208 at 2. sec point

Rise Time: (10-90% of A) 0.5 s sec maximum _

Zexo Volt: The zero volt line ie defined as the mean value of the waveform,

Delte Angle: Fach pulse oppesring on the line shall represent 0.1 + .8%

degrees. 'The maximum PRR is 640 pps, w MCAPE

Null-Offset Effects: less than one (1) pulse per 100 seconds output with -

_ equal Lo or grester than zero rate inmput to the gyro.
assembly. o '
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" 6.2 (Continued)
_hol Noise Sﬁecification

1, Noise during the transmission of the pulse:
* | The signal plus noise shall remain within the .
envelope of amplitude defined above (A,B),

2% Woise during the absence of the pulse: 40.4

.volts max, ~4.0 volts max; measured with
- respect to the amplitude reference {(See

- Pigure). ‘,

4, Preaenca'offfhe'ﬁuléerhall indicate "ON" condition,
~ . Absence of puise shall indicate "OFF" condition.

YL~ Y6 ' Shown above, CMC Trai sformer: NASA Drawing 1006319

Y51 - Y86 Shown above
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T REVISIONS A 1-10-66

MATN FNGTNT AND SATURN FNGINB CONTROL SIGNALS

' Thia section deseribes the interface batween the OMC and the SPS
‘Drivers, The CMC provides an outpul-discrete signal to the SPS
© golenoid driver eirecuitry to command 5P3 firing. One line will be

provided for this command. The presence of voltage on this 1line as
raferenced to apacecraft ground shall command main engine OFF.

o 'In addition, the OMC will providp two signals to the S-IVB Instrument
= Uhit These aignals are:

vﬂl; S-IVB Engine Fire Cycle

This signal will initiate the S-IVB engine firing sequence
for translunar injection. The gignal shall be a switch
closure in the MDP-DSKY causing a 28 VDC signal to be sent
to the ‘Saturn Instrument Unit.,

2. S-IVB Cutoff

This aignal commands the termination of main engine thrusting,
‘This signal will be initiated by a switch closure in tha MDP-
DSKY and’ will send Saturn 28 VDC power back to 'ohe Saturn IU,

_"'rhe 28 -YDC power ‘for the atova Saturn signale shall be routed from ,
. the Saturn Instrument Unit throngh the Saturn control awitch to the
,DSKY relays on the Main Display “anel,

* e e
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CHo

sPs

CET
Cl

ENGINE
o/ oeF |
(25)

/-\

7.1 Interface Wiring Data

MAIN ENGINE SIGNALS

SPS SOLENOID

20

@Mﬁ 56P6 /L/"\\

| ‘ | DRIVER
£ ‘ N ' CKT
i (o) s

g ) /v
@ MIT 05A3J1 .~
NAA C27-2A202A2J1

. com2a336  (2) :
NAA C27-1W1P6 .
5-1VD m - ' SATURN ENGINE FIRE N amwm
ENGINE : : ~ =
FIRE CKT
gi{'l‘ | ceie | s
"'"'"[S—IVB 61 .
Tl i
8-IVE
CKT | UUTOFF | 36 glg
g2 S -
b \J MATN DISPIAY
e
PWR

\"‘/\__ cognz1336 (2)

e
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7.2 Interface Circuit and Signal Charascteristics -

CMe

SC - SCS
| 28VDCg— 1oy} ; "
. }
! 5PS i '
l PREVALVES | TO REDUNDANT -
| 526 I' PREAAMP CIRCUIT,
| !
@ y ' | 5CS
[ ' . INPUT §
l i P ,m'x
! pranstaTIoN conr. Tevnf'm@\h, SR Py Y
:scs ENABLE :fevm;‘._u\, - Rk
i | 3.3K
3
2K 1 A [ 3.3x H
| | & T
I ) JN 3=
I !
| !
g . T ga-cr CR

All Messurements Mads from A to B, B Ref.

) Amplitudez noNw
- WOFF" 28V ¥ 5v

Current ¢

Source Impedance:

‘Source Rise Time:

Noise Rejection:

5V + 5V

O 5 MA Maxtmum

HON® 9K Max to uMC Growmd, 0-5MA R&nge

"OFF" 0.5 Meg Ohms, OwhO Voin Range

Insa than 1 2¢ sec,

"ON'" 480V Nolsze Pulse, Max Width 0.5 Millisec, Vaximum

Rep, Rate 10 pps

"OFF"  -20V Noise Pulse, Max Width 1 MilliseC, Maximum

Rap. Rate 10 P

Circuits: C1 and CR1

NOTE: SCHEMATICS SHUHN FUR
: . REFERENCE ONB! an !
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7.2 Continued '
m:p-nsn R - NAA/MDP [, ShmER ()
il : 1 3 |
:;E: RS 5 | |
’ : & = B
’ )
. | 1
: . 4
: LAUNCH VEHICLE I a 600 .
L GUIDANCE SWITCH |
. _
| %o-——-fze we | :
oy PSA. -0 | _
l § SATURN
I %x,x 5 28 VDC
: b
L *r
i |
5 S <« SR
e A ; NOTE: SCHEMATICS SHOWN FOR
VAPEHREE . - L ' : REFERENCE ONLY
8 circuit IS
" Voltage: 2844 VDC
. Cmnt, 0.5 amps Maximm
Sw'it-.'ch Shown in OFF Position
S-SH Circuits (Refer to ICD m~101~0131;&-216 for additional details)
i} Vcltage ”8+hVDC _
. Current 0.5 amps Moximm
SR Cix cuzts ?
vo;tgge ,28VDC  Current: 50 Milliamps | |
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8.0 7. Eéiatibnal and Translational Controller Signals

.. 8.0.1 Rotational Hand Controllsy - The SCS shall provide discrete D-C output

- shall be six

- signals through the rotational hand controllers to the (MCwhensever
the controller is activated mechanlecally by astronaut motion. There
T . lines representing commands of positive and nagativo
: _rotation in all three axes from the two controllers.

- 8.0.2 Trapelatioml Hand Controller - The 5CS shall provide discrete d-c
.~ output signals through the rotation control to the (MC whenever the
" eontroller is activated mechanically by astronaut motion. There
. ‘shall be six lines representing commands of positive and negative ‘
s tranalation in all three axes.
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8.1 Interface Wiring Data

- ROTATIONAL CONTROLLER

Rotatioml cOnbroller e

CMC/MIT
' ‘ i T : NAA
| CKT | + pitench 25 | /Y ™y | CKT |
Dy [T 1 1 DSy |
: t
| I
' ——
Dy | Piteh G| s | ks - DS,
(28) o I , =
|
pob | |
Pl 1 :
Dy | RoLCH | 47 |1 | S DS,
(29) P R
‘ o B b
. P Y :
. |l=Rowrom | 71 | ! | ; DS,
L (30) T ! R
Dy |--Yaw oM b bl -» —{ DS,
, (31) SN | I 4
: o | |‘
Sty Ly .
[ . '
l=Jae CM_| 70 [ .1 oo DS
D6 (32) i r\ } '\ l' 6
o SEn [
' M
VAV S .
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CHMC/MIT
| WY

8.1 Interface Wiring Data - (Continued)

TRANSLATIONAL COMMANDS

Tranalat:lonal Controner

MIT 56P6 ri’
o) NAA C27- ml%-/ co3w20336- {2)

B ) < NM
| CKT +X Axis .3 i il j ST
/N N 1Y) B ; i i
:‘ [ P
~-X Axls . P
Dg 11 j b
35) P v ’
P | |
Y Axi i s .
oo | [T ! : b
b o | Iy l
b . »
Do [--=fite—t 2 1 +— ot (e
: i . ¥ i :
R | '
4 Axds |13 | ’ DS,

D 2 DS x
BT |l N "
R .

Sy KPR R R S | |
(39) . '1;_] ol i

‘"---_.-—-". :
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SCS

8.2 Interfrce Circuit and Signal Characteristics

T 28vnc___0/ ol
N TR B SV e

- o] |

2

|

I

l

" b, MOFF" Signal_
(1) Voltage:
©s Noise’ Rejectian ‘

(1) "ON"
(@) " moFR

('3 ‘Source Impedémce _

| B |
| ] 20 !
3. oK : LN, A {>
- I
1 6.8uf 2K
: 5(5 T ,,U. logic
] @ '
. R
, . | : {
|
- ps1.- Ds6 | D1 - D6 AL
] - © 1
» 28W‘f~—o4/ RARA : .4<’B—-'V\MM/‘ »
T : 3.9K s ! L
L. / : ' P ' 4t fogic
P 9K . : 6u8act g
e 8¢
o o i 3
C.DS7 - DS12° | | D7 - D12
"ins | | : A :
I IR T i R T NOTE: SCHEMATIC FOR
,.All_me‘asnrementa niade 'from_Points A to B, B Ref, P 'REFERENCE ONLY
.n____&nal Characteriatics: P & 7 P | . Circuits
8. "ON® Signal ' Dl ~ D12 As shown-
DSl ~ DS12 As shown
: (1) VOltage 8 + 11 VDC A '
(2) Current: Amps

0l ‘
9K Ohms Nominal ~ Rotation Control
295 Chms Nominal - Translation Control

42, -5 YDC

(2) = Source Impedance "7 kK (Minimum)

+80 V noise pulse, maximum width 5 millisec maximum
rep rate 10 pps

-20 V noise pulse, maximum width 1.0 millisec 'n'udmum
rep rate 10 pps
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V9.0{2 Telqmetrx

19407 MASTER m?bcx AND TELEMETRY

©+79.0.1 Master Clock
- 3 - The G&N #ystem'shall provide a synchronizing pulse from the CMC,

‘This timing pulse will be used to synchronize the NAA Contral
Timing Ecmipment with the Computer.

o

There will be two interfaces with PCM equipment,

1+ Downlink - The Downlink shall consist of eight lines, two each
for ‘Downlink data, Downlink start, Downlink end, and Downlirk

sync, ' This link shall be used to transmit data to the ‘ground

via telemetry. ’ - '
2, Uplink - The uplink will consist of four lines, two each for

; Uplink "0" and Uplink "1",

This link shall be used to transmit

-~ data from the ground via Up-Data Link.
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1 9.1 Interfaéa Wiring Data
Master Clock 82 b T (-\ ' e
a4 ' 57 [ 0l i}
| . Ly ™ :
| - 1
| | ‘ , DNLNK DATA e § . . st b » S
,' - X2 23 o i ———8n! XR2
j 59 t}Flw ‘T: ]
} ~ . ! ' ™) DNLNK STRT 85 | o P 5 W
‘ v \ s B 81, QJ(I g | ;l 151
o L
DNLNK END - ; , :
- 61 W fVa\) ; .
‘ Y2 1_ | . ] & "'f’:}]%' {%'— A Ys2 |.
DNINK SYNC ] = . g o WA
A o R 35 L | e be.. " L .Sl)
e 1 2 (R i -
: —-1 18 N7 ’
b= . - oY, 4= B ey
ULNK 1w i R I ) —- ;_ -
I o ga '\XI _ __fllln —Juss
| 1 th
 MIT 56P6 ./Q\JJ\‘ | \/
¢ @ ~ NAA C27-1W1P6—" - N com2szze (2) S
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9.2 Interface Circuit and Signal Characteristics

‘ © CTE/EAA s
oMe , : ' A a6V
114 ¥DC - -
4 : ) _ o i 100 pfd o L75 S B
s 22008 .\ o Al 7y - :
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[ ' 7 ‘ : e |
S ] | (e Bl - X
‘ 5 | . :
| 4 \VA
| X-Circuits : . X-Xw l XR-Circuits -
B | | ! |
' i
]

| g ) NOTE: Schematics Shown for Reference Only

A1l Measurements Made from A to B, B Ref.

4 . 1. load Impedance - 500 ohms {approximate) -

1 4 .. 2. Source Tmpedance:

w, Impadance during pulse < 100 ohms {approx)
b, Resistance. of Winding ~ 10 ohms maximun
¢, Inductence of winding - 10 nh {maximm)

INTERFACE CONTROL DOCUMENT

THIS DOCUMENT SPECIFIES NORTH AMERICAN AVIATION, INC.
TECHNICAL REQUIREMENTS SPACE end INFORMATION SYSTEMS DIVISION
AND NOTHING HEREIN CON- 12214 LAKEWOOD BLVD., DOWNEY, CALIFORNIA
TAINED SHALL BE DEEMED §CODE IDENT NO.| SIZE e

TO ALTER THE TERMS OF ‘ , '

ANY CONTRACT OR PUR- . 03953 . A MHO1-01380~216 L)
CHASE ORDER BETWEEN . , i
ALL PARTIES AFFECTED SHEET 36 -

PORM MING-M.08 NEW 4.09



] e

REVISIONS 4  1-10.66

. 9.2 Continued

3. Signal Characteristics at GN&C Interf-we '
('l’est Load of 510 ohms)

. Zero Volfs

.a) Amplitude (A) = 4 to 1k volts
bg ‘Pulse width (B) 40.5 + 0.25AA secs -
' Zero Shift: (D) = 50% of A (Approx.) '
d) Rise time (10% to 90% of A) = 0.2 Adsec. max,
Noise and ripple - 0.2 volts max.
- Frequency - 1024 KC + 2 PPM ' '
.Zero . volt line is defined as the mean value of the waveform,
). Grounding: . Thes master clock output signal end shall be ' . .
g::uncl isolated in the C&N System. .
sence of pulse shall indicate "ON" condition.
- Absence -of pulse shall indicate "OFF" condition,

| Clreuits | .
. B Shown above, CMC Pransformer: NASA Drawing No. 1006319

©XR1 . Shown Above
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9.2 " Continued

4o

g

CM/NA
LOG!

L=

o

$

X - Circuit

© " Interface Signa) Specified at G&N Interfaco

1. load Impedance:

2, . Source Impedance

3. | Signal characteristica at the G&N Interfaca
(Teat Joad of 510 ohms + 10% acceptable)

- +12v

1 SERIAL

ouTPuT|

500 + 104 ohms 1-~minal, note XR circuit above,

100 ohms maximum, note X circuit above,

‘., Amplitude (A) 7 + 3V

" b. Fulse Width (B) 2.5 to 64/ sec. at - 4/2 Potnt.

S -Backswing (C) 6V maximun -

de Dmor (D) 15% of A" maximum at 2!{ soc, maximum .

'ﬁﬂTE: SCHF.P-!A'I‘_ICS SHOWN FOR REFERF.NCE ONLY
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9.2 Continued

rate.,

gs Noﬁsﬂ Specification

Circuits

X2 - shown above, CMC ‘t;ransformer:

XR2  to be furnished, NAA

0, Hise Time (10-90% of:A) (. f pasec maximum

2, Noise during the absence of the pulse:
- 4C.4 volts max, =4.,0 volts max; measured with respect
to the amplitude reference (see Figure).

f. Zerve Volt: The zero'volt line is defined as the meaﬂ value of
the waveform and is detarmined by the pulse shape and repetition._

1. Noise during. the transmission of the pulse: :
The signal plus neise shall remain with the envelope
of amplitude definod above (A,B).

he Presence of the pulse shall indicate "ON" condition,
Abgence of pulse shall indicate "OFF" condition,

NASA Drawing No, 1066319
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¥ -1

YS -~ Circuit

P .

‘\MP Reg o o .

- 1.  Load impedance:

1

b, Pulse Width

e. zero Volt:

2. Source Impedance:

d., Rise Time (1

s b Gvmirs  Wencmane  ama o

R

Input 8ignal Specifications at G/N Interface V

- 200 ohms nominal, note I
circuit asbove,

10 ohms max,

‘3. Signal characteristics at G/N interface
- (Test load of 200 ohms * 10% acceptable)

a. Amplitude (A) 4.5 + 1V

{B) 4.5 + L.5msec (at A/2 point)

¢. Droop (D) 15 % of "A" at 2 sec max

0-90% of A) ) 0.244 sec max

9}2' REVISIONS A 1-10-66
C:)ntinued ' _
[ ; .
b ey M ¥ cMe L .
PCM/NAA e 5 ol
! . I -
120512 $1205 1120 4} B 51la i _lgg.ic

Y -~ Circuit ‘

Note: Schematies’
shown for reference
only. =

The zero volt line is defmed as the mean value of the

waveform and is determined by the pulse shape and repetition rate.
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REVISIONS A 1-10-66

9.2 Continued

¥

‘g, Noise Specification

1, Noise during the transmission of the pulse:
The "signal plus noise shall remain within the
', envelope of amplitude defined above (A,B).

. 2. Noise during the absence of the pulse:
© . 40,4 volts max, -4.0 volts max; measured with -
.respect to the amplitude reference (see Figure)

h. Presence of the pulse ‘sholl indicate "ON" condition. _Y'
- Absence. of pulse shall indicate "OFF"vcondition. '

1 cirevits

YL = Y3  shown above, CMCtransformer: NASA Drawing No. 1006319
. ¥S1 -~ ¥S3  to be furnished, NAA '
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9.2 Continued
. UDL/NAA : , ! CoMC
OV ' Bl L Al e2:1le logic

§\\L_ﬂ-ﬂ-

oY T\®
» |
=

DELBDFACE
ConmniecToR

1
i)
2

|
|
|
|
|
|
I
|
|

18- Y T = Circuit

- ¥8 = Circuit

o ~ NOTEs S_cﬁematica shown for refereﬁcé only,

OV Line

Input Sign'xl Specifications at G&N Interface

1, . Lead Impedance° 200 ohms nom.’mal note i 4 circuit above,
" 2; “Source TImpedance: 220 £ During Pulse

(Maximum)
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_9.2 Continue

30 Sign
(Tes

8.

be
- 84
d.
&,
S
Eeo
h.
Circuits
Yo -~ Y5

Y54 - YS5

al Characteristics at G&N Interface
t load of 200 ohms + 10% acceptable)

Amplitude (A) 7 +.3V

Pulse Width (B) 2-6/{ sec (at A/2 point)

Backswing (c) LV maximum ‘

Droop (D) 20% of "A" maximum

Rise Time (10-90% of A) 14 sec maximm

Zero Volt: The zero volt line is dofined as the mean value of

' the waveform and is determined by the pulse shape and
repetition rate. .

Noise Specification

l. Noise during the transmiseion of the pulsb"

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

2. MNoise During the absence3of the pulse:

0.4 volts maximu, -4.0 volts mascimum g measured with
respect to the amplitude reference (see Figure).

Presence of'the pulse shall indicate "ON" condition, .
Abgence of the pulse shall indicate "OFF" condition.

Shown above, CMC transformer: NASA Drawing No, 1006319

To be furrished, NAA
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REVISIONS A 1-10-66

9.2 Continved
Down Link Timing

v ;
\'

by 625 + 156 4t zec,

b, Bit sync pulses:

Start | / i 5" : . _
Pulse i _ " ; e 0
I - 5.0an.8eCc
Bit syne - | A2 :
Fulse I » '
o ' |
; : ~ |
Fogn N '
DATA e i A/2 wn J’ oLl \‘ Iy :
PULSES v | — i .
Eha el g wad 1 A
19.5 + !
i § . _,h
STOP 1 sec max ’ 5.0 sec A/2
PULSE . : T)()

a. Start pulses: Normal rate 50 PPS, low rate 10 ppé.l

Normal rate 51 2 Kpps, low rate 1.6 Kpps. .
Thers will be 40 pulses per burst.

¢, -Data pulses: Frequency and width determined by bit sync pulses,

A "I" i3 the presence of a pulse and a zero as the

: absence of a pulse with a bit sync pulse.
d.. Stop pulses: Nomal rate ‘50 pps, low rate 10 pps.

e. During OMC "Standby Hoda" data is all "ltgi,

¥ Time shown hold for normal data rate; for low data rate replace 19.5 + SA& sec
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| REVISIONS 4__

C . 942 (Continued)

s ULNK non

Bit rate of 0"3 and 1's is 1.1 Kppé maximum. .

; bf. 1 mrd ia composed or 16 pulaes; a wake up" bit on the uyn
. ine tonowed by 15 bits on the "1" or "0" nnaa.

| ; \. é. uinimm time between words ia 0.1 aeconds.
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1-10-66

" | REVISIONS & _

: 10.0 cn Oomputer Display Keyboard (DSKY) I1lumination Power

N 42 Thia aection covers the electrical interface for the MDC-DSKY and
the LEB-DSKY Illumination, NAA will provide powsr and dimming controls
- for EL integral 1lighting (keys) 5 alpha mxmarics, and the advisory and
'component astatus lighta. _
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REVISIONS o~ 1-10-66

10,1 Interface Wiring Data -

MDC-DSKY = - _ gl SC-NAA
"~ | Alpha Numeriecs ( D o WL . .
Dy 1 5 X Lo DSy
U A\
MDC_DSKY Keys | 38 | Hi O s
om0 [ X X1 :
(W A I
‘ Status Lights 6, | ~  HI Fal ' 13
1 %3 65 x Lo A
- | ” [— g
‘|CAution Lights | 62 | A Hi Py o
Iy 63 X Lo X
@@ mrosusn \j\. comaruz0 (2) N
- NAA C22-2A202A2J1 - C
CMC-LEB m Iy m SC-LEB
Alpha Numerics| (4 e HI ) ,\ : ' »
: I)2. , : 30 2() Lo 2(} 2
Panel and DSKY
Keys T1lum "} 15 W o
T ' X e X b
CAUTION and ‘
Status Lights | N Hi O IE—
b9 , X Lo 13,
. — U & . \)
MIT 56P7 / \/'\ ' u
¢ " NAA C27-1W1F7 comwz337 (2)
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REVISIONS & 1-10-66 T F | ‘

10.2- Circuit and Signal Characteristics

- coMe/nsky - Q+14 VDC “ - | © sc/wan

2K

—

E

- D - DS

g S F___ f,_ oW

DS
NOTE: SCHEMATIC FOR REFERENCE ONLY
ALY Measur?*.-nté.Made' from A to B, B Reference »
~ Waveform: 800 cps Square Wave, 14 YDC maxdmum
Current:  2MA Masximum ' |
Dimmer Control:
Type = 10K + 5%
¢ . Taper - Linear = -
Circuirts;
, Dl and D 2
INTERFACE CONTROL DOCUMENT
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" 1EB - GAN

PANEL

b o s s —

10,2 Circuit and Signal Characteristics (Continued)

S/C = NAA

c

=

- | ILLUMINATION

s
. 115 VAC

>

: ';V’Ybltage:

" Current:

S VA
"..WAﬁté:-
Pl

Noise:”

: Circuits:

* Frequency?

Y

e

" i """'*.'.".'f‘“% —_——
———— ) — ._..'m o s i

 NOTE: SCHEMATIC FOR REFERENCE ONLY

o All Measurementa Made from A to By B Heference

115V + he 3 (Controlled 0 - 115 VAC)
317.5 MA @ 1V APPEOXIMATE)

400 cps + 7 cps

23.8

10,66 Max.

0-5' ) 5
Modulation: 0,5 percent -

" Transients: 50 to 150 volts RMS Recovery in 30 milliseconds

to- steady state.,

2

By

(VARIABLE)
¢ A s

_INTERFACE_CONTROL DOCUMENT
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| REVISIONS 1 - 1-10-66
10,2 Cireuit and Signal Characteristics (Cont.)
MDC-DSKY l | sceneR
: : é N A .-'. u
- KEYS H e rcvn/e/nswx
o et : 15 WA
| b
| A | E
Y | ' Y‘—.' Ys s | Vs
: | ] :
{ -

NOTE 8 SCHEMATIC REF. ONLY

A1l Measurements made from A to B, B Reference
;_Vbltage ;115V + 4.3 (Controlled 0 - 115 VAC)
 Cwrent:  17.5 MA @ 75V( APPROXImATE)
’Fxr‘equhgnt:y:'_v 'h(.JO cps + 7 eps ‘

i . L3
Watts: 0.66 MAX,
PP 0 5Q
Nbise:,A Mo&ulation} 0.5 percent

- Transients: 50 to 150 volts RMS Recovery in 30 milliseconde
_ to Steady State.

C :lréuit g

Ty
' 15,
" INTERFACE CONTROL DOCUMENT :
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10,2 Circuit and Signal Charactsristics (Cont.)

CMC = DSKY | O SC - NAR
¢ la A Pkl
F il o 4 T - 5 vAC - 400 CPS
oW | = 5 VAC = i
} L} l | (variable)
0—@}-‘ 2 "
AL ! Ip '
Xz T .4
B 3 f
: |
e ] | |
b ; ' : ' !
COMPONENT STATUS AND : S
CAUTTON INDICATORS l :
(TYPICAL 14 PLACES MAX. | *
| ) ' |
Y '| Y -1 |

NOTE: SCHRMATIC SHOWN FOR REFERENCE ONLY -

All Measurements made From ‘A to B, B Reference
Voltage: 5§ VAC Variable to Off .
Current: 0,180 amps/display (caution indicators)
¢. 0,225 amps/display (status indicators) '
(2.5 amps max drain on S/C System-for lamp test only) .
Operational Current: 720 MA (apprbximate)
Circuits: .

Y3 and Ylu :YS As shown Above )

YSB and YSA
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REVISIONS &

1-10-66

. 11.0 Computer to'Computer Displays

This section describes the interface between the Computer and Hain
Display Panel DSKY. The interfaces consist of 47 lines which
carry signals from the DSKY to the Computer.
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" [REVISIONS 1 1-10-66

‘11.1 Interface Wiring Data

“CMC - - MDP-DSKY
* 5 * ' ' >
4 | CKT |  Key Code 1 - - DSl
- Dl : ‘ - M ‘, ‘ 1 \' 51 (o] H
.. | o
i) _ B Lo
e Key Code 2 i '
_ , B I
" I Lol |
" |__Key Code 3 o | Loifor | lps3 |
i o |1
. W [ |
| : : Bl
i DS Key» cod'e,'s} _ 23 % ! : 79 N DS5 |
e : ,. i
p6 (TR BST R e ' :Jl_ 49 1 ps6 H
: - u ‘
T | ST 22 |/ ; ! éé z D7
-l D7 - ’ ! ' ; ' i » i
_ l "
. | - L]
- *|pg | _RESET_ 10 f, | || 48 | DSB |
| | 1 |
D9 - | SPARE, 21 . l H 75 —{Ds9
e N I |
g L INE L S {} 30 L. __|RS1 [
) A/ anl
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REVISIONS A 1-10-66 '
| lll(Cont) e . | B |
CKT. | ouro-1 o I Y - L CKT
lex - » b5 = i\'r e CRL
; . Ll R
o : ‘ P :
. _ ; .2 g r I P -
4 oUTO-2 V , CR2
|2 % H l o s . o
: | | o
SR 1 | P ‘
X ol outees | ' b-4] ,
L LA - ST e b ¥ : ' —H # CR3
q kool _| iy _ -
‘ - L] R
o N L 1 LL] %2 |
[ Ay 4T N : CRA
.y -] OUTO=-5- - 49 1, | | ' 66 | - CRS
R i 4l
e | ouro6 feait] : R -
i 11 i P
7 omor [i N e o
A _ i '27 i i wag 10 - CR7 .
by | e
| | -
cg - |_ouro-8 26 |1 | L] o3 i
- e : Fo
) ouro-9 < 3 o .
W R 25 : i : ; 12 .
Fith : ; e
|
. oUTO- A [ 1y - :
€10 - OUTC-10 5] ‘ IL i LJ 67 CR10
i A/ W AN
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11,2 Circuit and Signal Charscteristics

. Waveform Specs
D _Circuit | | 2
 Volt mp. 028
Rise Time < 1 1t sec.
Current Amp 2 MA Ma.xﬁnmn
"Rise Time <1 avsec, |

Thed Freqﬁénoy' 2 pps Maximum

SR Ch-cuﬂ :
a3 'v_'olt."Amp.A' 0-2
_. Rise"Time <lu._aec.
- Current Amp, 5 MA Maximm
Rise Time <1 sec,

W Cirewtt

Wl ' Ground
w2 Spare

S W3 Current 100 MA or less
d) S W4 Current 500 MA (pulsating)

¥
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12,0 CMC MDC DSKY to Spacecraft DNisplays

This interface covers tho signals from the CMC which illuminate the
eontion and warning. lights in the "Caution and Warning" subsystem.

Thers shall be'three signals:

1. CMC (Warning} - Indicates a malfunction in the CMC Pouar Supp]y

;or CMC Circuit

2, 155 (Warning) Inertial Subayatem - Indicates a malfunction in the

3. PGNS (Caution) Primary Navigation/Guidance System - Indicates Gimbal e

IMU, PIPA Loop, CDU,

lock, IMU Temp out of Tolerance, Radar Failure, Program Alam, A

Restart (compute r)
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12,1 TInterface Wir.’mg Data
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Ll — L Wa!
CKT | - Iss® x
Sh2 et 83
CKT | pans. ¢ 31 X
sp3 jFONS TE
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RRER T cmm and Signal Characteristics y
¢ - CMB. - L - | “ 128 VDC
b : |
L. I
-—o-‘:~*e, +- 2
:"I ' l )
£ ' b
x, ndd 5
| T o
i _sn | SD-SR | SR
- " _'A]l measurements made from A to B, B Ref. _
Voltage ' r 28 VDC (nominal ‘from S/C bus)
‘Current:_ _ .’ 120 ma Steady State, 7 '
;1 amp poak for 10 milliseconda
Contact Rating‘- 0.5 ampe (+28 VDC 1nto lmnp 1oad)
et cjrcuita T
. 8D 5 sn3 .as shown above
SR - SR3 fEa Y
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13.0 :Co@ﬁter to Spacecraft Power

- This interface covers the Power interface to ths AGC and is
Adncluded in this ICD for reference onily. The Powsr Interface
 for the G/N ant C shall be covered in ICD MHO1-01327-216,
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REVISIONS 4

13.1 Interface Wiring Data

MIT 56P31 :
¢ 'NAA (727-1W8P31/’&\

NOTE: Tor Reference Only

| _ GR&C
_s/c ] N /] \
Bus A HI sl 1Y %
CKT
KT | bus A_1ow 1l 6 )6 B g
MIT 56P30 )\’{_ co
b WAk C27o1weri0 f\ AR 2,
oSt | pus b 10M 1]. a<) 6 | sR2 |

A comnaus )
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13.2 Interface Circuit and Slignal Characteristics

rORM pIB.N.20 NEW 000

S/C  CMC_Power R e * o 8,
: ; . : .Wavet_'qm Spees : , _ zs,u_ /;y T
A HI 1 P 28V
 Bus —6 > ° " ot
A | SR 25 aL lry
.Buam_._& 3 ~<r— 00000
l | E
| I - ;. :L" C1
Neg. | | : .
Bua . ¢ _ '
U ' | B hy | :
e o- b FOCTTO —4—»-0nc
[ -7 | 3 : A
I | '
| & M 250 by
. ~—-<;, —)- )
v . ) ',' il
» | | iR
] i ™
5 Vo S = SR i SR
' e :
ALl Measxxmm&ﬁts at, CMC Inﬁex‘féce
Steady £25.8 to 30.8 at CMC Interface
Qb State Voltage .
Variations to S§.5: Per MHO1-01327-216
Currenv: },2 . amps maximum
Circuits
g1, 82 '
ski, sR2 ;
INTERFACE CONTROL DOCUMENT A
THIS DOCUMENT SPECIFIES | NORTH AMERICAN AVIATION, INC.
TECHNICAL REQUIREMENTS SPACE and INFORMATION SYSTEMS DIVISION .
AND NOTHING HEREIN CON- 12214 LAKEWOOD BLVD, DOWNEY, CALIFORNIA
TAINED SHALL BE DEEMED §CODE IDENT NO.| SIZE 5 -
TO ALTER THE TERMS OF 03953 A © MHO1-01380-216
ANY CONTRACYT OR PUR- , : ,
CHASE ORDER BETWEEN ‘ - ok
ALL PARTIES AFFECTED - § SHEET 54



