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MSFC/KSC 
INTERFACE CONTROL DOCUMENT 

DEFINITION OF ELECTRICAL INTERFACE 

SATURN IB 100 DAY TYPE I 

COUNT CLOCK SYSTEM TO 

KSC TIMING 

I. CHANGE HISTORY 

AS REQUIREMENTS CHANGE, APPROVED CHANGES WILL BE ISSUED AGAINST 

THIS DOCUMENT. REQUESTS FOR CHANGES OR QUESTIONS PERTAINING TO 

THIS DOCUMENT SHOULD BE DIRECTED TO THE LAUNCH OPERATIONS 

ELECTRICAL SUB-PANEL. 

THIS ICD ALSO INCLUDES A HISTORICAL RECORD OF ICD REVISION/IRN 

BASELINE AT TIME OF LAUNCH. SEE PAGE 2. 
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HISTORICAL RECORD OF ICD REVISION/IRN BASELINE AT TIME OF LAUNCH 

I T 
NON-INCORPORATED IRN's I 

I 

I I 
I 
I 

I 

I 
I 

REVISION 

LAUNCH DATE 

EFFECTIVITY: SC I 
I 

LV I 2061 
i 

65ICD93O4 PAGE 2 



• • 

II. INTRODUCTION 

THE PURPOSE OF THIS DOCUMENT IS TO ESTABLISH AND DEFINE THE CONNECTOR 

TYPES, CONNECTOR NUMBERS, PIN FUNCTIONS AND OTHER REQUIREMENTS PERTAINING 

TO THE SATURN IB COUNT CLOCK SYSTEM TO KSC TIMING ELECTRICAL INTERFACE. 

SPECIAL REQUIREMENTS AND RESTRICTIONS DEFINED IN THIS DOCUMENT SHALL BE 

IMPOSED BY BOTH KENNEDY SPACE CENTER AND MARSHALL SPACE FLIGHT CENTER TO 

ENSURE CONPATIBLE ELECTRICAL MATING AND PROPER SYSTEM PERFORMANCE. 

III. TERMINOLOGY 

AN EXPLANATION OF THE TERMINOLOGY USED IN THE BODY OF THIS DOCUMENT IS 

PRESENTED IN THE FOLLOWING PARAGRAPHS: 

PN - PIN DESIGNATION 

THIS IDENTIFIES THE PIN TO WHICH THE INTERFACE SIGNAL IS ASSIGNED 

AND DEFINES BOTH ENDS OF THE CABLE ASSOCIATED WITH THE INTERFACE 

CONNECTOR. 
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III. TERMINOLOGY - CONTINUED 

F - FUNCTION 

CLASSIFIES THE TYPE OF SIGNAL AS FOLLOMS: 

TITLE 

C - COMMAND 

H - SHIELD 

M - MEASUREMENT 

S - SUPPLY 

TITLE BRIEFLY STATES THE PURPOSE AND NEED FOR THE SIGNAL. 

LOGIC 1 - LOGIC ONE 

DEFINES THE CONDITION AND SPECIFIES THE MAXIMUM ALLOWABLE 

TOLERANCE OF A LOGIC ONE OUTPUT. 

LOGIC O - LOGIC ZERO 

DEFINES THE CONDITION AND SPECIFIES THE MAXIMUM ALLOWABLE 

TOLERANCE OF A LOGIC ZERO OUTPUT. 
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III. TERMINOLOGY - CONTINUED 

MAX DRIVE - MAXIMUM DRIVE 

THIS SPECIFIES EITHER THE LOAD CURRENT OR RESISTANCE VALUE. 

REMARKS 

PROVIDES ADDITIONAL INFORMATION OR REFERS TO NOTE NUMBERS 

THAT ARE LISTED IN PARAGRAPH V OF THIS DOCUMENT. 

EFFEC - EFFECTIVITY 

BLANK 

8 

6, 8, 10 

8 - 10 

8 SUBS 

VEHICLE EFFECTIVITY OF DOCUMENT 

VEHICLE EFFECTIVITY AGAINST AS-208 ONLY 

VEHICLE EFFECTIVITY AGAINST AS-206, AS-208 

AND AS-210 ONLY 

VEHICLE EFFECTIVITY AGAINST AS-208, AS-209 

AND AS-210 ONLY 

VEHICLE EFFECTIVITY AGAINST AS-208 AND 

SUBSEQUENT 

IRN - INTERFACE REVISION NOTICE 

REFERS TO THE IRN NUMBER BY WHICH THE SIGNAL WAS CHANGED, ADDED 

OR DELETED. 
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IV. ABBREVIATIONS 

THE FOLLOWING IS A LIST OF ABBREVIATIONS USED IN THIS DOCUMENT WHICH ARE 

NOT LISTED IN OR IN AGREEMENT WITH MSFC-STD-350A OR MIL-STD-12C: 

ccs 

DUR 

IRIG 

MA 

MILA 

MS 

PPS 

TBD 

V 

Count Clock System 

Duration 

Inter Range Instrumentation Group 

Milliamps 

Merritt Island Launch Area 

Mi 11 is ec onds 

Pulse Per Second 

To' Be Determined 

Volt 
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V. NOTES 

1. POSITIVE GOING EDGE IS COHERENT WITH TIME DATA. 

~ SEE PAGES 8, 9, 10, 11 AND 12 FOR TIMING SIGNAL 

CHARACTERISTICS. 

3. AUTOMATIC IS DEFINED AS A LOGIC ONE. 

4. CONTROLLED lPPS DOES NOT EXIST DURING HOLD. DUTY 

CYCLE IS 0.5 PER CENT. 
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T 
A', '·TLITUDE 

o.o • 

PULSE REP 
FRE~ OR RATE 

WAVE?OR}t 

»PLITUDE 

DtITY CYCLE 

RISE TIME tR 

FALL TD!E tF 

PERIOD 1/PRF 

. . .. 

~ 
L-------

TIMING SIGNAL CHARACTERISTICS AND FORMAT 

~ PULSE REP FRE~ OR RATE :1 r--- PERion---------+-t 

1 PPS 100 PPS 

SQUARE WAVE SQUARE WAVE 

o----sv+1v o .... -sv!1v 

50% 50% 

-< Sf' S ~ 5_1/ s -

< Sf' S - ~ 5 J/ s 

1 SEC 10 P.1S 

10% 

RISE TIME & FALL TIME 

2 000 PPS 

SQUARE WAVE 

o- -svi1 v 

40% 

~ 51/s 

~ 5 J/s 

0 . 5 ms 
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G:.> -CONTINUED 

~ TIME FRAME (20 SECONDS) 
1 2 l 4 5 ' 7 8 , 1D 11 12 13 14 15 16 

REFERENCE TIME INDEX COUNT (SECONDS) 

-REFERENCE MARKER 

SECONDS MIRUTES HOURS .,.,. ' ,,,,..., 

' I 12' 
f 

--. 
2 4 8 16 32 1 2 4 8 16 l 2 4 8 

~ ~ lh .2SEC. 
BIRARY 'O' 

.8 SEC. (TrPICAL) I I .6 SBC. --; r-~ ~INARY 'l' I I 

The AMR 1-1 Time Code is a 17-digil width modulated code. The code 
is composed of a Reference Marter, three sub-code words of seconds, 
minutes and hours and inde1 markers. Each sub-code word is weighted 
in binary fashion. 
The leading edges of all pulses are precisely spaced al I-second 
intern is · 
The code Time frame is 20 seconds. The sum of the coded time refers 
to the leJding ec6e of the code word Reference Marker. 

(TrPICAL) 
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17 18 19 

l PPS 
IIIDD MARXEJll 

1,'~ 

l SECOND 
(TYPICAL) 
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0 

50 

' t 

- CONTINUED 

10 

""---- REP. MARJ(ER 

MI!IUTBS -----------

j~~'O' II ~~PICAL) 

60 

IRIG STANDARD TIME CODE (FORMAT B) 
100 PPS CODE 

TI:MB FRAME l SECOND 
20 JO 40 

INDEX COUNT (0.01 SECONDS) 

HOURS DAY 

~hl~Y'l' r P4 
.01 SBC. 
(TYPICAL) 

(TYPICAL) 

70 80 90 

(TDCB OP DAY) 
COll'l'ROL PUNCTIONS STRAIGHT BINARY SECONDS 17-BITS 

.1 SSC. INDIX MAJU<BR ·r ;- .01 SEC. INDIX MARXER 

•,;~~---,-+--------,,.._ ________________ , qJ ,} :;. j1 
2
4 ~ 

2
6 

2
1 

2
8 ";9 ,)b :z11

2
12z13

2
19S ,}6' 

P6h 7 

---.I POSI:I~ IDENTIFIER 
(TYPICAL) 

Time at thi• point equal• 173 Daya, 21 Br••• 18 Mina., 
42.750 Sec:. 
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~ - CONTINUED 

IRIG FORMAT B - CONT'D 
TIME: UNIVERSAL TIME (UTC) 

TIME FRAME: 1.0 SECOND 

BINARY CODED DECIMAL TIME-OF-YEAR CODE WORD-30 BINARY DIGlTS 
(1) SECONDS, MINUTES, HOURS AND DAYS 
(2) RECYCLES YEARLY 

STRAIGHT BINARY TIME-OF-DAY CODE WORD-17 BINARY DIGITS 
(1) SECONDS ONLY 
(2) RECYCLES EACH 24 HOURS 

CODE WORD STRUCTURE: 

BCD: WORD BEGINS AT INDEX COUNT 1. BINARY CODED ELEMENTS OCCUR BETWEEN POSITION IDENTIFIER ELEMENTS 
(7 FOR SECONDS: 7 FOR MINUTES; 6 FOR HOURS; 8 AND 2 FOR DAYS) UNTIL THE CODE WORD IS COMPLETE. ONE OR 
MORE INDEX MARKERS OCCUR BETWEEN DECIMAL DIGITS IN EACH GROUP TO PROVIDE SEPARATION FOR VISUAL RESOLUTION. 

SB: WORD BEGINS AT INDEX COUNT 80. FIVE DECIMAL DIGITS (17 BINARY CODED ELEMENTS) OCCUR WITH A 
POSITION IDENTIFIER BETWEEN THE 9TH AND 10TH BINARY CODED ELEMENTS. 

LEAST SIGNIFICANT DIGIT OCCURS FIR.ST. 

ELEMENT RATES AVAILABLE: 
a. 100 PER SECOND (BASIC ELEMENT RATE) 
b. 10 PER SECOND 
c. 1 PER SECOND 
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G::> -CONTINUED 

ELEMENT IDENTIFICATION. 

a. "ON TIME" REFERENCE POINT FOR ALL ELEMENTS IS THE LEADING EDGE. 
b. INDEX MARKER ••.•.•.•.•.••..••.•.•••••••••••••••• 2 MILLISECONDS. 

(BINARY ZERO OR UNCODED ELEMENT) 
c. CODE DIGIT .•••••••••.••••.••••••••••.••••••••••• 5 MILLISECONDS. 

(BINARY ONE) 
d. POSITION IDENTIFIER - 10 PER SECOND .••••••••••.. 8 MILLISECONDS. 

(REFERS TO THE LEADING EDGE OF THE SUCCEEDING ELEMENT) 

• 

e. REFERENCE MARKER - 1 PER SECOND ..•••.•.••••••.•. 'IWO CONSECUTIVE POSITION IDENTIFIERS. 

(THE "ON TIME" POINT, TO WHICH THE CODE WORD REFERS, IS THE LEADING EDGE OF THE SECOND 
POSITION IDENTIFIER.) 

RESOLUTION: 10 MILLISECONDS (UNMODULATED) 

REP RATE: 100 PPS 
VOLTAGE LEVEL: LOGIC O -8±1V, LOGIC 1 O+lV 
POLARITY: NEGATIVE 
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VI. INTERFACE CONNECTOR TABLE 

THE SATURN IB COUNT CLOCK SYSTEM TO KSC TIMING ELECTRICAL INTERFACE 

SHALL CONSIST OF TWO CONNECTORS THAT MATE TO THE MERRITT ISLAND LAUNCH 

AREA FROM THE COUNT CLOCK SYSTEM. 

INTERFACE CONN NO 1 

MSFC CONN 1372A1Jl3 

CABLE CONN TBD 

CONN TYPE MS3124E-24-61P 

CONN TYPE MS3126E-24-61S 

THIS CONNECTOR SHALL PROVIDE COUNT TIME INCREMENTS OF SECONDS, MINUTES 

HOURS, AND DAYS TO THE MERRITT ISLAND LAUNCH AREA AT THE LCC. 
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VI. INTERFACE CONNECTOR TABLE - CONTINUED 

INTERFACE CONN NO 2 

MSFC CONN 1254AlJ14 

CABLE CONN 

CONN TYPE MS3124E-24-61P 

CONN TYPE MS3126E-24-61S 

THIS CONNECTOR SHALL PROVIDE IRIG TIME CODE AND TIMING PULSES TO THE CCS 

FROM THE MERRITT ISLAND LAUNCH AREA AT THE 1cc. 

• 
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NOTES: 

• 

1372Al . J13 

VII. INTERFACE SCHEMATIC 

MERRITT ISLAND LAUNCH 
AREA 

TIMING FACILITY 

1254Al J14 

100 DAY-TYPE I COUNT CLOCK SYSTEM FOR LC-39 

1. SYMBOL 6 DENOTES INTERFACE CONNECTOR NUMBER. 

2. SYMBOL~DENOTES MSFC INTERFACE CONNECTOR. 

65ICD9304 
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PN f' 
___ ., _____ 

T I T L E --------- LOGIC 1 LOGIC 0 MAX DRIVE --------REH ARKS -·------ ----•Ef'f'---- f Rij 

( A M SECONDS X 1 0+-1 V -8 • -1 I/ 10 MA 

B H SECONDS X 2 0•-1 V -8••1 V 10 MA 

C H SECONDS X ' 0+-1 V •8•-1 V 10 MA 

D H SE CONDS X 8 0••1 V -B•-1 V 10 MA 

E H SECON DS X 10 D•-1 I/ -8••1 I/ 10 MA 

f' M SECONDS X 20 0•-1 V •8•-1 V 10 MA 

G H SEcONoS x ,o 0••1 V -8••1 V 10 MA 

M M MINUTES X 1 0•-1 V -8•-1 V 10 MA 

J M MINUTES X 2 0•-1 V -8•-1 V 10 HA 
. r J 

I( "' MINUTES X ' 0•-1 I/ -8•-1 'I 10 MA 

L "' MINUTES X 8 0••1 V -8••1 I/ 10 MA 

" " MINUTES X 10 0+•1 V -8•-1 I/ 10 HA 

N H MINUTES X 20 0•-1 V -8•-1 V 10 MA 

p H MINUTES X ,o 0•-1 V -8•-1 I/ 10 MA 

' R M HO URS X 1 0•-1 V -8•-1 V 10 MA 

s H HOURS X 2 0•-1 I/ -8••1 I/ 10 MA 

T "' HOURS X 4 0•-1 V -8•-1 V 10 MA 

u H HOURS X 8 0••1 V -8•-1 V 10 MA 

V "' HOURS X 10 0•-1 V -8••1 'I 10 MA 

w "' HOURS X 20 0•-1 I/ -8•-1 V 10 MA 

X "' DAyS X1 0•-1 V -8•-1 V 10 MA 
I I 

y 
"' DAYS x2 0•-1 I/ -8•-1 V 10 MA 

z H DAYS X4 0•-1 V -8•-1 V 10 MA 

(. A+ H DAyS XII 0•-1 I/ -8•-1 V 10 MA 

B• "' DAYS x10 0•-1 V -8•-1 V . 10 MA 

c• M DAYS X20 0• -1 V -8•-1 V 10 MA 

D+ M 
-1. 

DAYS X:40 0+-1 V -8• -1 V 10 MA 

( 

CONNECTOR NO 001 HSF'C 1372'1J13 651CD93 04 PAG E 16 
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PN r ---·----- T I TL E ------- - -- LOGIC 1 LOGIC O 

E+ "' DAYS X80 0•-1 V -8•-1 V 10 MA 

r• " CARRY NOT IN PROGRESS 0•-1 V -8•-1 V 10 MA 

G+ "' AUTO/IUNUAL 0•-1 V -8•-1 V 1 0 MA SEE NOTE J 

M• " COUNTING DOWN INDICATION 0+-1 V -8•-1 V 10 MA 

I• " COUNTING UP INDICATION 0•-1 V -8•-1 V 10 MA 

J• " HOLDING IN,ORMATION 0+-1 V -8•-1 V 10 MA 

I(. s 1 PPS UNcONTAOLLED 0•-1 V -s•-1 V 10 MA SEE NOTE 2 

M• s SIGNAL GROUND 

N+ s SIGNAi. GROUND 

P• s 1 PPS CONTIIOI.LED 5 MS DUR 0+-1 V 10 MA SEE NOTE 4 

Q• SPARE 

A• C TIMED OUTPUT CHO 2a voe o voe 10 MA 

S• SPARE 

T• SPARE 

i U• SPARE 

V• SPARE 

W• SPARE 

)(+ SPARE 

Y+ SPARE 

Z• SPARE 

u SPARE 

BB SPARE 

cc SPARE 

OD SPARE 

EE SPARE 

rr SPARE 
l 

I i GG SPARE 

\ CONNECTOR NO 001 1t$FC 1J72UJ13 6!JlCD9304 PAGE 17 
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PN F ---~----- T I T L E 
__ 'el' _______ 

LOGIC 1 LOGIC 0 MAX DRIVE --------REH ARKS---- - --- -----EFF---- IR~ 

HH SPARE 

JJ SPARE 

KK SPARE 

LL SPARE 

MM SPARE 

NN SPARE 

pp H SHIELD CONNECTED AT ccs ONLY 

CONNE CTOR NO 001 651C D9304 18 
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PN • --- • ---- - T I TL E -- ~-- - - - -- LOBIC 1 LOGIC 0 

A M B1 CODED TI MING SIGNAL 0+-1 V -8•-1 V 11( OMM SEE NOTES 1&2 

B s SIGNA L RETUR N 

C M 100 PPS SQUARE WAVE 0•-1 V ~8•-1 V 1K OHM SEE NOTES 1&2 

D s SIGNAL RETURN 

E M 2000 PPS SQUARE WAVE 0 •-1 V -8• ~1 V 1K OMM SEE NOTES 1&2 

r s SIGNAL RETURN 

G M !RIG rORMAT B 0•-1 V -8•-1 V 1K OMM SEE NOTES 1&2 

H s SIG'UL RETURN 

J SPARE 

K SPARE 

L SPARE 

" SPARE 

N SPARE 

p SPARE 

R SPARE 

s SPARE 

T SPARE 

u SPARE 

V SPARE 

w SPARE 

\ )( SPARE 

y SPARE 

z SPARE 

A+ SPARE 

B+ SPARE 

C+ SPARE 

D• SPARE 

CONNEC TOR NO 002 MS • C 125 H l.J14 65! CD9J04 PA GE 19 
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PN F T I TL E ~--------- LOOIC 1 LOGIC 0 IRN 

E• SPARE 

•• SP4RE 

G+ SPARE 

H+ SPARE 

I• SPARE 

J• SPARE 

K+ SPARE 

M• SPARE 

N+ SPARE 

P+ SPARE 

Q• SPARE 

A• SPARE 

s. SPARE 

T• SPARE 

U• SPARE 

V+ SPARE 

w• SPARE 

X• SPARE 

Y• SPARE 

z• SPARE 

I AA SPARE 

88 SPARE 

cc SPARE 

DD SPARE 

EE SPA RE 

FF SPARE 

GG SPARE 

cONNEcTOR NO 002 651C09304 20 
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PN F -----•--- T IT LE&-•--·--•- LO~IC 1 LOGIC O 

MH SPARE 

JJ SPARE 

1(1( SPARE 

LL SPARE 

MM SPARE 

NN SPARE 

pp M SHIELD GROUNDED AT CCS ONLY 

. l 
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