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CHARGE COUPLED DEVI CE (CC D) 

CLOCK 
PULSES 
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,-
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CHARACTERISTICS 

p 

TRANSFER 
PULSE 

ELEMENT SIZE 13 x 17 µ. m ( 1 x 1728) 

SENS ITI VI TY 1. 2 x l0- l4 WI ELEMENT @ SIN 10: 1 
IN 0. 5 TO 1 µ BAND FOR 
INTEGRATION TIME OF 50 MSEC 
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-SOLID STATE CAMERA SCHEMATIC 

DEfECTOR 
MATRIX 

CLOCK, SYNC GENERATORS 
SCANNING LOG If' 

AMPLIFIER 

"""'-· "' "' 

CERAMIC 
SUBSTRATE 

//,,,.. 

LENS (f/1. 2) 
8. 3 I NC HES .F. L. 

16-22 STARS IN FIELD 

' . I 
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STAR TRACK IN FOCAL PLANE 

r 2000J.(--f ·j 
COLUMN 5 COLUMN 6 

17 A M -1 ◄ A .. I 

~-- -- --~ 

t 
1728 PIXELS 
PER COLUMN 
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STAR MOTION IS 8ft/50MS DUE TO VEHICLE PITCH RATE 0.00116 RAD/SEC. 

12/12/74 WEK 

(J1 

I--' 
N 
co 
0 
N 
'-..0 

)> 
"'O 
"'O 

~ 
a. 

Q: 
;:a 
CD 
CD 
gi 'I ~, 
i:5} 
w a, 
~f 
(111 

0 

~ 
I\J 
OJ 
0 
I\J 
(0 



)> 

~ 
a. 
Q :c 
;:a )( 
CD 
ii> 

I l 
0 
0 
~ 
I\J 
CX> 
0 
I\J 
(0 

--._,_ 

; ~, 
o1 
o! 
ml 
G;) 1 
1l i 
-..1 
cnf 
• i 

,"") 

f 

SHUTTER 
·-----._____ 

s3 ATTITUDE CAMERA INTERFACES 

1-i- -!r STAR 
-,- 1 -1- FIELD 

VEHICLE // / 

PORT\ / / / / ' 

/ // 
/ 01~ 

SH CONTROL 

DATA CONTROL 
AND 

SBA 

COMMAND::, I I 

STAR DATA I .. , 

WORDS 

'"t 
--

(16 SPARES) , 
(AVAILABLE) 

I 
SBA 

COMMANDS 

DIGITAL 
ATTITUDE 

I .. ATE DATA 
SBA (EXISTING) 

TELEMETRY 
SVT 

( EXISTING) 

PROCESSING ~DIAGNOSTIC~-~, -­
ELECTRONICS 

TIMING POWER 

MS FWD BULKHEAD 

ss -
(EXISTING) 

DOWN LINK 
TELEMETRY 

DATA 

PROCESSED 
STAR FIELD 

DATA 

(EXISTING) 
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s3/PAN CAMERA POINTING ERROR BUDGET 

ERROR SOUR CE POINTING ERROR - ARC SECONDS (loi 

ROLL PITCH YAW - -
STELLAR SENSOR POINTING ERROR 1. 7 2.1 1. 3 

INTERLOCK CALIBRATION ERROR 2.2 2.6 1..8 

ENVIRON MENTAL STABILITY 3.0 3.8 3.9 
-- -

RSS. 4.1 5.0 4.5 

ARC SECONDS 
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STELLAR SENSOR POINTING ERROR 

ERROR SOURCE 
POINTING ERROR - ARC SEC. 111 (10) 

(53 CAMERA COORDINATES) 

YA ZA 

CENTROIDING ERROR 5.0 

DETECTOR LOCA Tl ON ERROR 2.0 

RESIDUAL OPTICAL DISTORTION 2. 0 

FOCAL PLANE RES I DUAL THERMAL ERROR 1.0 

ATTITUDE RATE ERROR 3. 7 

FOCAL LENGTH CALIBRATION 1.0 

POINTING ERROR STAR RSS 7. 0 

FOR 15 DETECTIONS/FIELD eo 
e = -i.fN l. 8 

POINTING ERROR TRANSFERRED TO TCA COORDINATE SYSTEM , 
USING 2 - s3 SENSORS AT 55o ANGLE TO VEHICLE AXIS 

• 

ROLL 
PITCH 
YAW 

1. 7 
l 
3 

FOR 210 MM F. L. 1 M fCRON = l ARC SEC . 

ARC SEC. - 16 

5. 0 

2.0 

2. 0 

1.0 

3. 7 

1.0 

7. 0 

1. 8 
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INTERLOCK CALIBRATION ERROR 

STELLAR/ PAN CAMERAS 

ERROR SOURCE POINTING ERROR - ARC SECONDS (1~) 

ROLL PITCH YAW --
STELLAR SENSOR POINTING ERROR l. 7 2.1 1. 3 

PAN PHOTO MENSURATION ERROR 0. 8 0.9 • 0. 7 
., 

ANGULAR VIBRATION OF TCA 1.0 1.0 I. 0 

SVT CORRELATION - 0.3 -

RSS 2.2 2.6 1.8 
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POINTING ERRORS DUE TO ENVIRONMENT EFFECTS 
I--' 
N 
co 

ERROR SOURCE POINTING ER-ROR - ARC SECOND (la-) 
0 
N 

ROLL PITCH YAW 
"-0 

-- -
' 

A LI GNMENT CHANGE OF PAN CAMERA LOS 
TO s3 SENSOR MTS. DUE TO THERMAL 
ENVIRONMENT 

SIDE TO SIDE GRADIENT IN TCA - - 3.0 
)> 

(llT = 2°F) 
)> 

0 -0 
0 L ' -0 
a a 
<- < 
CD 

I 0.9 0.8 ~c a. FRONT TO REAR GRADIENT IN TCA -Q )( 
(~T = 3°F) 

Q, 
;:a 

ii 
CD 

I 
ii> 
Dl 
CJ) TOP TO BOTTOM GRADIENT IN TCA l. 5 l. 5 -~ 
I\J 

(~T .. 0.2°fl 0 
I\J 

=~ , ..... 
DEFORMATION IN TCA DUE TO 1. 5 2.0 ~~ - I\J 

(J1 (J1 

0 VEH !CLE DISTORTION 0 
0 0 
~- ~ 
I\J 

PRIMARY MIRROR TILT (t.T = 0.5°F, 
I\J 

CX> 0. 4 0.4 CX> 
0 - , 0 
I\J I\J 
(0 

METER ING RODS) 
(0 

-~ 
--: 

FOLD FLAT TILT bT = 2.cPF in ffl \ - 0. 7 0.5 
TEMP. LEVEL 8 

":"11 RSS 1 2.2 2.8 3.2 
O' 
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POINTING ERRORS DUE TO ENVIRONMENT EFFECTS (Continued) co 
0 
N 
'-..0 

ERROR SOURCE POINTING ERROR - ARC SECOND (lo-) 

ROLL PITCH YAW --

ALIGNMENT CHANGE OF s3 Sensor LOS 
TO SENSOR MOUNT ON TCA 

THERMAL GRADIENTS IN SENSOR 1.6 1.6 1. 6 )> 
""C 

HOUSING (bT = 0.25 fl 
""C a 
< 
~c 

THERMAL SHIFT OF FOCAL PLANE 1.0 1.0 1.0 Q: 
- -

I! 
DETECTOR ARRAY RSS2 1. 9 l. 9 I. 9 

ANGULAR VIBRATION OF TCA 1.0 1.0 LO 
I\J 

RELATIVE TO THE ARM 
(J1 

0 
0 
~ 
I\J 

FOLD FLAT STABILITY W 1TH OB 1.5 1.0 
CX> - 0 
I\J - - - (0 

VELOCITY VAR !AT ION RSS LO 1.8 1.4 
3 

RS\ot 3.0 3.8 3. 9 
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SS IMPACTS 

A. TCA - FRAME 
' 

I RELOCATE nrvo SERVO BOXES 

1 MOUNTING FOR TWO s3 CAMERAS 

1 MOUNTING FOR TWO s3 CAMERA ELECTRONIC BOXES 

1 MOUNTING FOR TWO THERMAL COOLING RADIATORS 

B. ELECTRONIC BOXES 

1 NO CHANGES 

C. CABLES 

, SOME BRANCHLINE REROUTING ON TCA 

t SEVERAL NEW BRANCHLINES ADDED TO EXISTING CABLES 

t s3 CABLES TO FOLLOW EXISTING ROUTINGS TO MINIMIZE NEW 
TIE POINTS 
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SBA I PACTS 

A. COM/VANDS 

1 12 NSPC'S FROM EACH DECODER 

B. TELEMETRY 

• 4 SERIAL DIGITAL DATA WORDS 

• 20 DISCRETE D !AGNOSTICS 

I 22 TEMPERATURE MEASUREMENTS 

I DATA RATE - 3000 BITS/SECOND IN MODES B AND C 

C. PONER 

• AVERAGE FOR lWO s3 CAMERA SYSTEMS 90 WATTS 
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SBA IMPACTS (Continued) 

D. STRUCTURAL/ MECHANICAL 

E. 

• M2 / M3 ACCESS DOORS MODIFIED 

• 
• 
• 
• 

STRUCTIJ RA LL Y EQU I VALENT 

WILL HAVE s3 VIEW PORT 

WILL HAVE ATTACHMENT FOR s3 VIEWPORT SHIELD 

MINIMUM MS MODIFICATION 

• AGE DOOR FOR SV INTEGRATION TESTS 

t WEIGHT INCREASE PER VEHICLE 150 POUNDS 

THERMAL 

• 
' • 

MODIFICATION TO DOOR INSULATION 

ADDITION TO INTERNAL BLANKETS AROUND s3 VIEW PORT SHIELD 

RADIATOR MAXIMUM RADIANT ENERGY - 5 WATTS ( FOR 
COOLING FP TO o0c IN 91>F AMS !ENT) 
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PHOTODITECTOR INVESTIGATION co 
0 
N 
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• WORKING W 1TH FAIRCHILD AND RETICON 
' 

• FAIRCHILD IS CCD AND RETICON IS A PHOTODIODE ARRAY 
SUPPLIER 

)> I FAIRCHILD PERFORMED SPECIAL SENSITIVITY TEST )> 
""C ""C 
""C ""C 
a a 
< < 
CD 

SSC HAS TESTED FIVE SAMPLES OF FAIRCHILD'S 256 ARRAY 
CD 

a. :c • a., 
',---+,, o' ,Q i )( (CCD-110). RESULTS ARE GOOD. ;o 

CD CD 

I i 
;ro 
I gi 

PREPARING TO TEST FAIRCHILD'S 1728 ARRAY (ILID-1728) 
CD • r· 
N 

'O 
'N 
I~ 

RETICON TO DO SPECIAL SENSITIVITY TESTS OF THEIR 1024 -~ • N 
(J1 (J1 

,o LINEAR ARRAY AND RL 180(F ARRAY 0 
'O 0 
~ ~ 
N N 
CX> CX> 
0 0 
N N 
(0 (0 

----. • OPTION IS OPEN TO INCWDE RETICON ARRAY IN DESIGN 
VERIFICATION EXPERIMENT 
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CONC SIONS 

, s3 IS FEASIBLE 

e NO RISK TO BAS IC SYSTEM 

1 OPTO / MECH NOT CRITICAL 

1 INTERFACE W 1TH SPACECRAFT IS REASONABLE 

1 COMMANDS AND TELEMETRY AVAILABLE 

• DETECTOR IS THE MAJOR CONCERN 

1 GO AHEAD IS NEEDED 
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Key Milestones 
Development 

---

Focal Plane BB. Test 
Reliability Tests 
Heat Pipe Tests 
Error Analysis rests 
Optical Pert Tests 

Systems fngr. 
tens Design 
System Err. Budget 

• System Requirements 
El~ical Engr. 

~nsor & Sensor Elect. 
~ata Harnlling Elect. 
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M~nical Engr. 
tths Assembly 
fitlat Pipe & Radiat. 
'8unting Mods. 
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Reuijility Engr. 
New $CD's 

'FMECA's 
Manufacturing Assembly 

Spec. Tool & Test Equip. 
Long lead Purchase 
First s3 Assemtl1y 
Second s3 Assembly 

tlf Jualification Tests 
l;i ;TE & Proced. 

8 iccept. Test 
.._. First s3 

' Second s3 
o .aunch Schedule 

s3 SCHEDULE 
1975 1976 , ;•m 1978 
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