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CHARGE

TRANSFER
STRIP

LIGHT
SENSITIVE
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CHARGE COUPLED DEVICE (CCD)

CLOCK
PULSES

PRE-AMP
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ELEMENT SIZE
SENSITIVITY

CHARACTERISTICS

13 x 17 km (1x1728)

1.2x 107 W/ ELEMENT @ SN 10:1
IN 0.5 T0O 1 BAND FOR
INTEGRATION TIME OF 50 MSEC
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SOLID STATE CAMERA SCHEMATIC

~ LENS {f/L2)
8.3 INCHES F.L.

16-22 STARS IN FIELD

DETECTOR
MATRIX

CLOCK, SYNC GENERATORS
SCANNING LOGIC
AMPLIFIER

CERAMIC
SUBSTRATE
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2000 55 >
COLUMN 6 T \
1728 PIXELS
um_ L. A | PER COLUMN
PICTURE] } ‘L
ELEMENT|B 13um
(PIXEL)|  §
> Cz -~ C =
STAR 1
[ E —
H Le;

STAR MOTION 1S 8,L</56MS DUE TO VEHICLE PITCH RATE 0.00116 RAD/SEC.
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SHIELD

SHUTTER

SENSOR
ARRAY

(5 i%

MS FWD BULKHEAD

s> ATTITUDE CAMERA INTERFACES
x‘“‘%“? o sTAR
df““ﬁf;&jk FIELD
VEHICLE / / P
PORT. ey $pA (16 SPARES) -
\ / | (AVAILABLE)
Y /
Ay SBA
——COMMANDS COMMANDS
DIGITAL
INSULATION ATTITUDE
SH CONTROL—} SBA *féﬁg?mé)
TELEMETRY .
DATA .| CONTROL |=STAR DATA_ | | - SVT
AND WORDS (EXISTING)
PROCESSING ! A |
B _DIAGNOSTICS—
COOLING ELECTRON?(;S DOWN LINK
TELEMETRY  (EXISTING)
TIMING  POWER DATA
| L ss T
(EXISTING) Y
PROCESSED
STAR FIELD
DATA
™ RADIATOR
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S3/PAN CAMERA POINTING ERROR BUDGET

ERROR SOURCE

POINTING ERROR - ARC SECONDS (lg)

ROLL

STELLAR SENSOR POINTING ERROR L7

INTERLOCK CALIBRATION ERROR 2.2

ENVIRONMENTAL STABILITY 3.0
RSS 4.1

PITCH

2.1
2.6
3.8

5.0

ARC SECONDS

1~16«75

CK

YAW

1.3

1.8

3.9

JR—

4.5
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STELLAR SENSOR POINTING ERROR

ERROR SOURCE

CENTROIDING ERROR

DETECTOR LOCATION ERROR

RESIDUAL OPTICAL DISTORTION

FOCAL PLANE RESIDUAL THERMAL ERROR

~ ATTITUDE RATE ERROR
- FOCAL LENGTH CALIBRATION

POINTING ERROR STAR = RSS

" FOR 15 DETECTIONS/FIELD e

0

g ® =
VN

POINTING ERROR - ARG SEC.* (100
(S3 CAMERA COORDINATES)

Ya

5.0
2.0
2.0
1.0
3.7
1.0

7.0

L8

POINTING ERROR TRANSFERRED TO TCA COORDINATE SYSTEM .

USING 2 - S> SENSORS AT 55° ANGLE TO VEHICLE AXIS

ROLL L7
PITCH 2.1
YAW L3

"FOR 210MM F.L. 1 MICRON =1 ARC SEC.

ARC SEC. - 10

Zp

5.0
2.0
2.0
L0
3.7
L0

7.0

L3

?1{ 16/75

CK

b3
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INTERLOCK CALIBRATION ERROR
STELLAR/PAN CAMERAS

ERROR SOURCE POINTING ERROR - ARC SECONDS (&)
| ‘ROLL PITCH YAW
STELLAR SENSOR POINTING ERROR 1.7 2.1 1.3
PAN PHOTO MENSURATION ERROR 0.8 0.9 0.7
ANGULAR VIBRATION OF TCA 1.0 10 1.0
SVT CORRELATION - 0.3 -
RSS 2.2 2.6 4 1.8
1~16-75 CK
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POINTING ERRORS DUE TO ENVIRONMENT EFFECTS

ERROR SOURCE

ALIGNMENT CHANGE OF PAN CAMERA LOS
TO S3 SENSOR MTS. DUE TO THERMAL
ENV IRONMENT

SIDE TO SIDE GRADIENT IN TCA
(aT = 2%F

)

FRONT TO REAR GRADIENT IN TCA
(T = 3%)

l

TOP TO BOTTOM GRADIENT IN TCA
(aT = 0.29F)

DEFORMATION IN TCA DUE TO
VEHICLE DISTORTION

PRIMARY MIRROR TILT (aT = 0.5°F,
METERING RODS)

FOLD FLAT TILT (aT = 2.0°F in
TEMP. LEVEL

RSS

POINTING ERROR - ARC SECOND (lo)

ROLL PITCH YAW
- - 3.0
- 0.9 0.8
1.5 1.5 .
1.5 2.0 -
0.4 04 -

- 0.7 0.5
2.2 2.8 3.2

1~16~75 CK
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POINTING ERRORS DUE TO ENVIRONMENT EFFECTS (Continued)

FRROR SOURCE ~ POINTING ERROR - ARC SECOND (lo)
c PITCH YAW

ROLL

ALIGNMENT CHANGE OF S® Sensor LOS

TO SENSOR MOUNT ON TCA

THERMAL GRADIENTS IN SENSOR 1.6

HOUSING (aT = 0.25 F) ‘ o
THERMAL SHIFT OF FOCAL PLANE Lo
DETECTOR ARRAY RSS’>2 19
ANGULAR VIBRATION OF TCA L0

RELATIVE TO THE ARM :

FOLD FLIAT STABILITY WITH OB -
VELOCITY VARIATION R553 1.0
RSS,{O,[ 3.0

1«16-75 €K
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C. CABLES

SS IMPACTS

A. TCA - FRAME

RELOCATE TWO SERVO BOXES

MOUNTING FOR TWO 53 CAMERAS

MOUNTING FOR TWO 53 CAMERA ELECTRONIC BOXES

MOUNTING FOR TWO THERMAL COOLING RADIATORS

B. ELECTRONIC BOXES

NO CHANGES

SOME BRANCHLINE REROUTING ON TCA

SEVERAL NEW BRANCHLINES ADDED TO EXISTING CAéLES

S3 CABLES TO FOLLOW EXISTING ROUTINGS TO MINIMIZE NEW

TIE POINTS

1716775 K
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SBA IMPACTS

COMMANDS

® 12 NSPC'S FROM EACH DECODER

TELEMETRY

) 4 SERIAL DIGITAL DATA WORDS

0 20 DISCRETE DIAGNOSTICS

J 22 TEMPERATURE MEASUREMENTS

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

POWER

0 AVERAGE FOR TWO S3 CAMERA SYSTEMS 90 WATTS

1-16-75 CK

NP R S ¢ Y
kg g8
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SBA IMPACTS (Continued)

D. STRUCTURAL/MECHANICAL

o M2/M3 ACCESS DOORS MODIFIED

&
&
2
@

STRUCTURALLY EQUIVALENT

WILL HAVE S VIEWPORT |
WILL HAVE ATTACHMENT FOR S VIEWPORT SHIELD
MINIMUM MS MOD IF ICATION

AGE DOOR FOR SV INTEGRATION TESTS

L WEIGHT INCREASE PER VEHICLE 150 POUNDS

E. THERMAL
¢ MOD IFICATION TO DOOR INSULATION |
: ADDITION TO INTERNAL BLANKETS AROUND S VIEWPORT SHIELD
5 RADIATOR MAXIMUM RADIANT ENERGY - 5 WATTS (FOR

COOLING FP TO 0°C IN 9PF AMBIENT)

1-16-75 €K
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PHOTODETECTOR INVESTIGATION

e  WORKING WITH FAIRCHILD AND RETICON

'

e FAIRCHILD IS CCD AND RETICON IS A PHOTODIODE ARRAY
SUPPLIER

@ FAIRCHILD PERFORMED SPECIAL SENSITIVITY TEST

® SSC HAS TESTED FIVE SAMPLES OF FAIRCHILD'S 256 ARRAY
- (CCD-110). RESULTS ARE GOQD.

PREPARING TO TEST FAIRCHILD'S 1728 ARRAY (ILID-1728)

RETICON TO DO SPECIAL SENSITIVITY TESTS OF THEIR 1024
LINEAR ARRAY AND RL 1800F ARRAY

620821500 S2//0/S20T :9sesjay Joj panoiddy
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@ OPTION IS OPEN TO INCLUDE RETICON ARRAY IN DESIGN
VERIFICATION EXPERIMENT

"0 EOUHE
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CONCLUSIONS

$3 IS FEASIBLE

NO RISK TO BASIC SYSTEM

@

OPTO/MECH NOT CRITICAL

INTERFAC'E WITH SPACECRAFT IS REASONABLE

e COMMANDS AND TELEMETRY AVAILABLE

e DETECTOR IS THE MAJOR CONCERN

GO AHEAD IS NEEDED
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1975 e 017 T s 1979 T
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Key Milestones £5 PDR NCDR 5 FIRST Mt P H ‘

Development Tests , Kit ¢ LAUNCH i
Focal Plane 88, Test I A Y |
Reliabifity Tests S 4
Heat Pipe Tests S
Error Analysis Tests AN
Optical Perf, Tests )

Systems Engr,
Lens Design D
System Err. Budget S

- System Requirements A

Electrical £ngr, { RED ) : 1 2

nsor & Sensor Elect, AN A
Bata Handling Elect, A\POR

Maghanical Engr, | !
Ths Assembly Favatl
€t Pipe & Radiat, A FDR
& nting Mods. APOR

Reliayility Engr. ] ;
New SCD's LAY i
"FMECA'S N EDR

Manufacturing Assembly ] 1
Spec, Toof & Test Equip,
Long Lead Purchase >
First 52 Assembly Y A1

~ Second S Assembly A
*yualification Tests | A
STE & Proced, . ay
weeept, Test .

First 53 S
¢ Second 53 . smsird
aunch Schedule ‘ . Py . 4 ¥ &y
P15 : P16 P17 ! P13
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