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INTRODUCTION: MODIS OVERVIEW

HARDWARE DEVELOPMENT STATUS

PERFORMANCE OVERVIEW

GHOSTING REDUCTION

GSE, INTEGRATION, AND TEST HARDWARE

RISK STATUS

CONCLUSIONS
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MODIS HAS PRIME LOCATION
ON THE EOS AM SPACECRAFT SANTA BARBARA RESEARCH CENTER

c ,* a aubsldlaty

%

● 705.3 Km ORBIT ALTITUDE
sDESCENDING ORBIT

niolu
MODIS

T

Y

.98.210 INCLINATION
● 10:30 AM EQUATORIAL

19 CROSSING TIME

MODIS

LAUNCH CONFIGURATION
3193
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SYSTEM REQUIREMENTS.
ARE CHALLENGING*?C●s+’ ISANTA BARBARA RESEARCH CENTER
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Spectral Coverage

Spectral Resolution

Spectral Stability

Spatial Coverage

Spatial Resolution

Spatial Registration

IFOV

Radiometric Range

Dynamic Range

Radiometric Performance

Polarization Isolation

Calibration Accuracy

0.407pm -14.385 pm, 36 Bands

10nms Ak<500nm

k & Ak stable tos 2 nm (VIS bands, desired for NIR bands
L &Al stable tos 1% (all other bands)

+55°,2330km swath length at 705 km
(contiguous scans at Nadir at the equator)

250m; 500m; 1000m at Nadir

0.2 IFOV (0.1 IFOV goal)

0.354 mr, 0.709 mr, 1.418 mr (All *6?40)

NEAL to Lmax(requires 12 bits)
57< SNR <1087, 0.05K < NEAT<5.OK

c274.,0.43Lms Ls 2.2 pm—

Absolute Calibration: +1?40 h >3 ~m; *5Y0 k <3 pm;
+0.75 (Band 20), +0.5% (Bands 31, 32)
WXO Reflectance (k< 3 pm)

9/93
93-0778-5
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MODIS DESIGN FROM
PHOTONS TO DATA SANTA BARBARA RESEARCH CENTER
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MODIS SCAN CAVITY VIEW
SANTA BARBARA RESEARCH CENTER
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MAINFRAME

ER

● ENTIRE MAINFRAME NOT SHOWN IN CUT-AWAY FOR CLARITY



@

.

MODIS BASELINE
INSTRUMENT PARAMETERS 1=SANTA BARBARA RESEARCH CENTER

,* a subsldtary

ORBIT

SWATH

SCANNING

IFOV

DWELL TIME

TELESCOPE

REIMAGING OPTICS

SPECTRAL

FOCAL PLANES

DETECTOR SIZES

DETECTOR COOLING

CALIBRATION

DATA RATES

SIZE,WEIGHTPOWER

705km,10:30AMDESCENDlNG

&5°, 10.0 kmTRACKx2330km SCAN

360”SCAN,DOUB LESIDED,20.3RPM, 2.954sscPERIOD

0.354 mr (0.25 km), 0.709 mr (0.50 km), 1.418 mr (1.0 km)

83.3 ps (0.25 km), 166.7 IN (0.50 km), 333.3@ (1.0 km)

2-MIRROR OFF-AXIS AFOCAL GREGORIAN, 4X MAGNIFICATION, EPD 17.8 CM

REFRACTIVE, EFL 360.8 mm, 282.1 mm (LWIR ONLY)

36 BANDS FROM 0.41pm to 14.3 pm, DICHROIC BEAMSPLITTERS, BANDPASS FILTERS

SILICON (0.4 pms k< 1 pm), PV HgCdTe (1 pms &10pm)
PC HgCdTe ( k >10 pm), CTIA READOUTS FOR PV, BIPOLAR PREAMPS FOR PC

NOMINALLY SQUARE: 135 pm (0.25 km), 270pm (0.5 km), 540(400 LWIR) pm (1.0 km)

THEMATIC MAPPER-TYPE RADIATIVE, T=85K

LABORATORY, GROUND TRUTH, ON-BOARD BLACKBODY, SOLAR
DIFFUSER, SRCA, AND SDSM

10.125 MBPS (DAY MODE), 2.733 MBPS (NIGHT MODE) WITH CAL AND OVERHEAD

0.97 m x 1.59 m x 0.99 m , 4?50 kg, <225W
3/93
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MODIS HARDWARE
DEVELOPMENT STATUS

9193
93-0778-4



@

KEY STATUS SUMMARY SANTA BARBARA RESEARCH CENTER
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IMPLEMENTATION OF GHOSTING SOLUTIONS INITIATED
(ALL BANDS MEET SPEC EXCEPT FOR 18,21 AND 30)

WEIGHT AND POWER STABLE SINCE PDR

PERFORMANCE MARGINS REMAIN POSITIVE
(>25% EXCEPT FOR BAND 36)

EM FPAs COMPLETE - READY FOR FILTER ASSEMBLIES
(FPA PERFORMANCE BETTER THAN SCA TEST RESULTS)

SIGNIFICANTLY IMPROVED PC HgCdTe CROSSTALK TEST RESULTS

ALL BUT ONE PWB LAYOUTS COMPLETE

ALL HYBRID P.O.D.S MODELS SUCCESSFULLY TESTED

THE EM AOP AND ATB ARE COMPLETE

ALL EM RADIATIVE COOLER PARTS ARE IN HOUSE

THE STE INTERNAL SW CDR AND HARDWARE CDRS WERE COMPLETED



M~lS EM SCHEDULE SUMMARY
[ m I f

1 aa7 1 1 QQ3 I

4ARDWARE ELEMENTS
n N ll]J lFIM!AI M1.l!.tl Al%! OINln I IFIM

4AINFRAME

kOP/ATB

RADCOOLER

‘OCAL PLANES

rELESCOPE

DBJ OPTiCS/AOA/OBA

FILTERS/DICHROICS

SRCA

SDSM

BLACKBU)Y

SLXAR DIFFUSER

SCAN MIRROR

SCAN MOTOR/ENC~ER

DOORS

MEM

FAWCLAMISAM

GSE

I I REQ
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MODULAR DESIGN FACILITATES
INTEGRATION AND TEST 1-SANTA BARBARA RESEARCH CENTER
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SDIAR DIFFUSER
FORWARD VIEW

ANALOG MODULE

r%A

SIACKSODY

MAIN ELECTRONICS MDDULE

SPACE VIEW DWR 6 SHROUD AIT OPTICS PLATFORM APERTURE DODR SPECTRDRADIOMETRIC
CALIBRATION ASSEMBLY



MAINFRAME FABRICATION
OF SHEET& BLOCK PARTS

IN PROCESS AT ABC 1-SANTA BARBARA RESEARCH CENTER
a subsklhy

93-9-36

“ BRUSH-WELLMAN DELIVERED
SHEET AND PRESSED BLOCK

“ HIP FORMS AVAILABLE FIRST
WEEK OF OCTOBER

● BLOCK 1 & 2 CHANGES
TRANSMllTED

cRENEGOTIATION OF DELlVERY
DATE IS REQUIRED - TRIP
PLANNED END OF SEPTEMBER

● MARTIN KINEMATIC MOUNTS
REQUIRED DECEMBER 1993

cSIMULATED MASSES REQUIRED
DECEMBER 1993



SUCCESSFUL CONSOLIDATION
OF HIP BERYLLIUM 1-SANTA BARBARA RESEARCH CENTER

a subakhy
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MOTOR ENCODER DVU READY
FOR ASSEMBLY 1-SANTA BARBARA RESEARCH CENTER

a aubskfhry
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2 OF 4 BEARING SCREEN
TESTS HAVE STARTED

93-9-37

SANTA BARBARA RESEARCH CENTER
a subsidiary

● CHAMBER 1 IS LOADED WITH
A PENNZANE LUBE/HYBRID
BEARING SET & RUNNING

● CHAMBER 2 IS LOADED WITH
A PENNZANE LUBE/STEEL
BEARING SET & RUNNING

● CHAMBER 3 WILL CONTAIN A
SET OF STEEL BEARINGS USING
APIEZON LUBE. START DATE IS
SEPTEMBER 30

● CHAMBER 4 WILL CONTAIN A
SET OF HYBRID BEARINGS WITH
DRY LUBE. START DATE IS
SEPTEMBER 30
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AFOCAL TELESCOPE ASSEMBLY
OFFERS HIGH THROUGHPUT IN

UNOBSCURED DESIGN SANTA BARBARA RESEARCH CENTER
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● FEATURES
●

●

●

●

●

●

●

17.8 cm UNOBSCURED DESIGN OFFERS HIGH THROUGHPUT
INTERMEDIATE FIELD STOP PROVIDES EXCELLENT STRAY LIGHT CONTROL
4X MAGNIFICATION: AFOCAL DESIGN SIMPLIFIES SPECTRAL SEPARATION
PARABOLIC MIRRORS: EASY TO FABRICATE
SMALL PACKAGE
LOW CTE GRAPHITE EPOXY HELPS MAINTAIN ALIGNMENT
FOLD MIRROR CANCELS PRIMARY COMPONENT OF SCAN MIRROR POLARIZATION

3/93
93-0304-14



AFOCALTELESCOPE BENCH
FABRICATION IS COMPLETE 1-SANTA BARBARA RESEARCH CENTER
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. REFRACTIVE OBJECTIVES AND
DICHROIC BEAMSPLITTERS MOUNT

● TO AFT=OPTICS ASSEMBLY SANTA BARBARA RESEARCH CENTER
c ,0
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AFT OPTICS PLATFORM
FABRICATION COMPLETE SANTA BARBARA RESEARCH CENTER
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S/MWIR OBJECTIVE ASSEMBLY
KEY MECHANICAL PARTS

ARE IN FAB*,C,s+ 1=SANTA BARBARA RESEARCH CENTER

a subs!dta~

FOLD MIRROR
R

9/93
B3-0720-315
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MODIS
+G*es’

HAS FOUR FPAs
ISANTA BARBARA RESEARCH CENTER
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EM
LOl&GF&VE

COLD FOCAL PLANE
ASSEMBLIES (FPAs)

) EM
SHORT#&WAVE

EM
VISIBLEFPA

aka!!!%*
AMBIENT FPAs EM

NEAR IR FPA
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COATED FILTER SUBSYSTEMS
o, IN FABRICATION SANTA BARBARA RESEARCH CENTER
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● FILTERS
● ALL VIS, NIR FILTERS DELIVERED IN SPEC THROUGH FLIGHT MODEL
c SWIR/MWIR FAB COMPLETED; IN ENVIRONMENTAL TESTING
● LWIR FAB COMPLETED; 27-31 DELIVERED, REMAINDER READY FOR SOURCE

INSPECTION

● MASK SUBSTRATES
“ VIS IN-HOUSE, IN SPEC
● NIR IN-HOUSE, AWAITING INSPECTION
● SW/MWIR IN FAB (MOST CHALLENGING OF ALL MASK SUBSTRATES)
● LWIR IN-HOUSE, IN SPEC

● DICHROIC BEAMSPLlllERS
QDBS-I : EM UNIT IN-HOUSE; ADDITIONAL PARTS COATED AND IN TEST
c DBS-2: EM READY FOR SHIPMENT
“ DBS-3: EM COMPLETE; BAND 36 TRANSMISSION IS LOW; ADDITIONAL PARTS

/ IN FAB BUT EXPECTED TO BE LOW
9193

93-0778-7
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NIR DAIS READY FOR FILTER
ASSEMBLY AND FINAL TEST

-c-=
93-6-67B

I



EM SWIMW
FILTER

IR DA IS READY FOR
ASSEMBLY AND

FINAL TEST Q!L7.28



EM LWIR DA IS READY FOR
FILTER ASSEMBLY AND

FINAL TEST ....
SANTA BARBARA RESEARCH CENTER

a subsidiary
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INTERMEDIATE
HOUSING

COLD STAGE

A

WINDOW HOUSINGS I#TT~,EJDIATE
FIN HOUSING ~[
ASSEMBLY /

my I 9117193 I

93-0742-:3~







RAD COOLER
MAGNESIUM HOUSINGS SANTA BARBARA RESEARCH CENTER

93-5-46
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SIMPLIFIED ELECTRONICS
BLOCK DIAGRAM 1=SANTA BARBARA RESEARCH CENTER
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.

FOCAL
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WARM

----
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9192
92-0620-637J
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ELECTRONICS MODULES
c1 IN FAB

●,C,**

MAIN ELECTRONICS MODULE
(MEM)

u.. I

MEM CIRCUIT CARDS

SANTA BARBARA RESEARCH CENTER

a subsidiary

SPACE-VIEWING ANALOG MODULE
BANDS 1-30

(SAM)

FORWARD-VIEWING ANALOG MODULE 9193

BANDS 31-36 93-0778-8



JUNE-AUGUST 1993 SANTA BARBARA RESEARCH CENTER
a subsldlafv

● MEM
● EM CHASSIS IN DIGITIZATION

s 13 OF 14 PWB LAYOUTS COMPLETE; LAST ONE IN CIRCUIT DESIGN. 11 PWBS
DUE IN-HOUSE BY 9/20

● TWO ENGINEERING MODEL PWB SUBASSEMBLIES TESTED, TWO MORE IN
TEST, TWO IN ASSEMBLY

● BREADBOARD AND ENGINEERING MODEL BACKPLANES IN DESIGN

● AEMs
● FAM AND SAM ENGINEERING MODEL CHASSIS FAB COMPLETE
● ALL PWBS IN-HOUSE FOR EM

● GENERAL
● ALL HYBRID P.O.D. MODELS TESTED; EM QUANTITY IN WORK
● DESIGN, FAB STARTED ON NEW PORTABLE ENCODER TESTER
● ALL EM PARTS ON ORDER; >9096 IN HOUSE

! “ > 809(0OF PROTOFLIGHT PARTS ON ORDER

I
9193

93-0778-9

I
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EmM.MOTOR DRIVER
S/A & TESTER 1-SANTA BARBARA RESEARCH CEHTER
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93-9-2s
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OBC’s STATUS
●G 9/22/93 SANTA BARBARA RESEARCH CENTER
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●

●

●

●

SRCA
Solid modeling of the SRCA, including collimator, is nearly complete. Mirror and
grating drawings have been sent to vendors for quotes. Production of working
drawings from the solid model has begun. The two motors for the SRCA are in
procurement. The heat sinks for the 10-watt quartz-halogen lamps have been veri-
fied. A 5-week UV test is in process. Slight mods to the S1S and heatsinks will in-
crease output radiance.

SDSM
Solid modeling of the SDSM is now being reviewed. Some SDSM components
have been drafted for procurement and fabrication. Detailed drafting will begin af-
ter design of the SD is completed. The motor for the SDSM is in procurement.

SD
The design of the SD has been determined and only needs to be drawn. This will
be done when the more complicated SDSM has been finished.

BB
The BB design has been completed. Currently, we plan to use61101-T6 aluminum.
A bar of material has been ordered to evaluate various BB surface treatments.

9193
93-0778-37A

1,



MODIS SOLAR DIFFUSER AND
SOLAR VIEW DOOR ASSEMBLIES

1=
SANTA BARBARA RESEARCH CENTER
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●

En
— 9.m

7/
R3.30

● fIflOt% 0.315 w
● EFFECTIVE ALBEDO 54%

SOLAR DIFFUSER
ASSEMBLY

r 8.5YI0SCREEN

-------------------- -------------------------- . . . . . . . . . . . . . . . . . . . . . . .
e Se Ue@UeeUeeUeeUeeUeeUeeUeeUeee e

M

SOLID DOOR~

SOLAR VIEW DOOR
ASSEMBLY

BASELINE DIFFUSER MATERIAL IS SPECTRALON (PTFE) ‘3”2=



V-GROOVE BLACKBODY
ACHIEVES HIGH EMISSIVITY

AND LOW T-GRADIENTS
SANTA BARBARA RESEARCH CENTER

a subsidiary

BLACKBODY

“ ALUMINUM
● FULL APERTURE
● V-GROOVE
● e20.992°

● ATs O.l K

L! s 0.554%
“L

S8no

#“ V-GROOVE 12 TEMPERATURE
DETAIL SENSORS

I I I I I I I I I I I I I I I I I I I I I I l_JJ.
*I— _— -

___

—. /“-
-— __ ___

1- -1
.*,—

—.- —--~
a1= 4
L J

_.— _—-—

-.0.>....<-z:~1
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._. .—
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_“\ ‘“”../”.-,*
I
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n

I
w

I U n

ORBIT TIME (MINUTES)

● THERMAL MODEL SHOWS <0.03° GRADIENTS AT AMBIENT 3/93
93-0204-29



SRCA (CUTAWAY)
I SANTA BARBARA RESEARCH CENTER
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45° MIRROR

r COLLIMATOR SECONDARY MIRROR
COLLIMATOR PRIMARY-MIRROR

b ENTRANCE SLIT
c-FYITQl IT

ka/

SLIT DRIVE MOTOR

[
GRATING/MIRROR
ASSEMBLY

!$%s% c DIODE CA

SOURCE RELAY
MIRROR

FILTER WHEEL-

BLACKBODY

DRIVE MOTOR L MOTOR DRIVER
ELECTRONICS

RD

.APERTURE
STOP MIRROR

9/93
93-0778-01
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93-9-24

CROSS SECTION
VIEW OF MODIS
INTEGRATING

SPHERE



MODIS SDSM IN
FINAL DESIGN I SANTA BARBARA RESEARCH CENTER
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)

MOTOR/
ELEX

9193
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MODIS PERFORMANCE

3/93
93-02Q4-M
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ENVELOPE MEETS
REQUIREMENTS

SANTABARBARA RESEARCH CENTER
G a aubaktiary

~tc ~ +

● LOCALIZED PROTRUSIONS HAVE BEEN AUTHORIZED

0.053 M —
2 PL

I
I

I
I

I
+Z

I
I

t-

,
+x

i
I

-1

T KMBRACKET3PL -z

. KINEMATIC MOUNT BRACKETS “SUNSHADE
PROTRUDE IN X Y AND Z

0.074M-

PROTRUDES IN

~0.057M ~ -

r

T

0.016 M

1.000 M
~SUNSHADE

.0.153 M

3i93
03-0204-46
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CURRENT MASS ESTIMATE
WITHIN SPECIFICATION

1=
SANTA BARBARA RESEARCH CENTER

●
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a subsmdtaty

Components
,~

1. Scan Minor
2. Afocal Telescope Assembly
3. Aft Optics Assembly
4. Radiative Cooler

1.~
1. Blackbody
2. SRCA
3. Solar Diffuser
4. Solar Diffuser Monitor

11*~
1. Mainframe
2. C)oorsand Actuators
3. Top Assy Billof Materials

v~
1. Main Electronics Module
2. Analog Elex-ForvvardViewing
3. Analog Elex-Space Viewing
4. Cabling, Mist.. .. ..... .......... ... ...”....W..””.”.. . ..-.””....”-----—....”..,
MODIS TOTAL WEIGHT
SPECIFICATION WEIGHT
MARGIN
* 0.6 kg HIGHERTHANPDRESTIMATE

EStlmated
Wt, kg

11.4
13.5
10.2
11.1

Q
4.9

10.9
1.2
1.9

54.3
13.9
11.7
~

7:5
14.4
4.2“.—......+.....””....*

235.8 ‘
250.0

14.2

EstImated
A kg

-2.9

1.7

0.0

1.2

. .. . .. ...........
0.0

.

0.0

Hudgeted
Wt, kg

50.4
10.5
11.3
18.5
10.1
~

8:6
1.2
2.2

78.9
52.6
14.6
11.7

57.0
7.6

14.4
4.2...”””...”... ..........

228.6
250

21.4
9193

9193
93-0T20-124



MODIS POWER & DATA RATE
WITHIN SPECIFICATION 1=SANTA BARBARA RESEARCH CENTER

a subs!dta~

Item

Allocation I 11.0225 I 275 ~ 6.2 ,

Current Estimate 172.4 ~ 227.3 ~ 6.1 [ 10.5

Previous Estimate

Change from Last Report

Margin to Allocation
I

Basis (Yo)
I

:

I

: I
i ~

:
i

Estimated lo~o~o]o lo

Calculated 1 100 I 100 ,I 100 ~ 100 I 100

Actual ]o~(-J~o*o\()
: ;

1] l-Orbit Avg is for 75 % imagining with SRCA C;l & 25% straight imaging (more margin if only imaging).
2] 2-Orbit Avg is 7-Orbit Avg value & a full orbit of straight imaging.
3] Data rate based on 40% day and 60% night per orbit duty cycle. 9/93

● CHANGE DUE TO INCREASED COLLECTS ACROSS BB, SRCA & SPACE VIEWS.

9193
934720-120

I
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. EM PREDICTIONS REFLECT
LATEST OPTICAL

TRANSMISSION DATA 1=SANTA BARBARA RESEARCH CENTER
●
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SNR forMODISRelfedva Bands

SNRS
2s00

2000

300 n
‘aws2aqd1SW o~~

$
1000 ‘3t0$Mgh

-SMLOW

o
.NmWVIOA~~O _NmSulWh@m

-------- .-. . 8

Sand Numbar

NEAT forb3101SEmleelveBmls
NEATs

0.4s

0.4

0,3s

t

%?NETRaqd
0,3

g 0.2s
6 MT ~d

* 0.2
i! 0.1s

- Ml ~h

0.1 ‘NET(.cw

0.0s

o

RFIti13z 3KifFia%lG2 %s%:

sad Numbar

ENGINEERING MODEL
MARGINS

300

27S

2s0

22s

200

17s

7s

so

2s

o

-2s

-so

EMds 21,25, 27,2& and 30 hsva> 20!+%yusln
T

●

●

●

INCLUDES PV AND PC ENGINEERING MODEL DETECTOR DATA
INCLUDES UPDATED OPTICAL SYSTEM TRANSMISSIONS,
FILTER BANDWIDTHS
ERROR BARS ARE 3 SIGMA DEVIATIONS: INCLUDE PC IN-BAND
VARIATIONS 9/s3

934T20423
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. MODULATION TRANSFER FUNCTION
(MTF) IS CALCULATED FROM SPATIAL

RESPONSE SANTA BARBARA RESEARCH CENTER

c ,0
a aubsldlafy

r
3-

2<5 .
,. .-, ,---,

1 ;

/’
2

1’
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1
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0

i
4. a. .0.1 0.1 0.3 0.s 0.7
s 3 Poallian on PPA(mm)

FOURIER
TRANSFORM
OF SPATIAL
RESPONSE

IS MTF

—

L.
_—.—

7F{ LSF(X)} = MTF(f)e i ‘(f)
MTF(f) = Modulation Transfer Function
O(f) = Phase Transfer Function

———

I
1
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NO CHANGE FOR SYSTEM
REFLECTIVE BAND

REFLECTANCE ACCURACY SANTA BARBARA RESEARCH CENTER

●
c ,*

a subsldlaw

5.000

4.500

4.000

s 3.500

1.000

0.500

0.000

ReflectanceAccuracyAssumes:
● No WavelengthShift Error

_ No Out-of-BandErrw

I ● No PolarizationError

❑ Rad Accy

■ Diff Accy

0 l/SNR(SoW@

● l/SNR(Cal)

o l/SNR(Space)

A Lin Uncty

A Croestalk

● Stray Light

O Scat. Light

x SM Ternp

● SINGLE SAMPLESHOWNTO DEMONSTRATEHIGH PERFORMANCE
. BAND7 AND 18 MEET SPEC FOR MULTIPLE SAMPLES (SNR ERROR GOES TO ZERO)
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EMISSIVE BANDS
RADIOMETRIC ACCURACY 1=SANTA BARBARA RESEARCH CENTER

86 ,* a subsdla~

t
Requirementis 10%

❑ RadAccy

I ■ Blackbody

❑ l/sNR(~ur~~)

● l/SNR(Cal)

+ -t -t

o

A

l/SNR(Space)

Un Uncty

Crosstalk

Stray Light

WL Shift

Out-of-Band

SMTamp

20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36
9193

Band Number 93-0?20-133
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POINTING ACCURACY AND
KNOWLEDGE IN SPECS IwSANTA BARBARA RESEARCH CENTER

c ,* a subsmdlay

Pointing Accuracy (arcsec) Pointing Knowiedge (arcsec)

110.0 Reqmt: 108 arcsec

I 1

t rln

0.0

Axes

110.0

100.0

g ~. Reqmt: 90 arcsec

RoUL9can Pltwnask Yaw

Axes

s All MODIS Systems Meeting Flowdown at this Time
● Assumes Spacecraft Disturbances in Specs

9/’93
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NO CHANGE IN REGISTRATION
PREDICTIONS SANTA BARBARA RESEARCH CENTER
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I
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● All Bands Meet Specs
. Most Meet 0.1 Pixel Goal

0.2 Pixel
Requirement

\
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<

0.2 Pixel

0,1 Pixel

Within FPAs Between FPAs

- RSS Toti .$kXII

- RSS Told Track

— 0.1 PbralOoal

— 0.2 P&al RaqnN

t scan Vebcily Errura

o Earlh Flolalhl Errors

A Sampb TlmlngJMar

A RaEI Meaaurarnard AooumcY

● image Rotatbm

o imageTrarrslallona
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. Cold FPA tOAOP

. Dawar Stem Z Hysleraab

8 PixelLocation
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. Analog Electronics Modules
Demonstrate Acceptable

Thermal Performance 1-SANTABARBARARESEARCHCENTER
asubsidiary
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Board Temperatures (“C)

Highest predictedjunction temperature for normal operating mode is 83°C for the
U-6 microcircuiton the ACE/ACE board (Typical derated limit is IOO”C).

Forward-viewing Analog Module temperatures are lower.
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GHOSTING REDUCTION
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WHAT IS GHOSTING? SANTA BARBARA RESEARCH CENTER

8
a subsdtarv

,*

. 1.0

PASS BAND
FILTER

(“c”)

A

● OUT OF BAND ENERGY FOR
FILTER “c” IS REFLECTED BACK
FROM THE FILTER ASSY.
TOWARDS THE OPTICS

● NON PERFECT AR COATINGS ON
THE LENSES REFLECTS A SMALL
FRACTION BACK TO THE FOCAL
PLANE THAT IS WITHIN PASS
BAND FOR FILTER “A”

1

9/93
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FOUR ORDERS OF MAGNITUDE
EXTINCTION RATlO REQUIRED

SANTA BARSARA RESEARCH CENTER
a subsidiary

14000.0

12000.0

10000.0

0s
~ 8000.0

ti

● EXTINCTION RATIO

R= LCLD(max )

LTYP● O.5?40

Band Numbei

9193
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TRANSIENT RESPONSE SPEC

@

. OFTEN LOWER THAN SYSTEM
NOISE SANTA BARBARA RESEARCH CENTER
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● C a subsidiary

2.000

1.800

1.600

- 1.400
~

I Ghosting Budget for
Accuracy WI Lmax,Lcld

—— -- —It——-——————--———--——

~ SNR Spec

TR Spec

———— —
~CCy Bdgt

o 1 Bit

0.400

0.200

0.000

-?-?-? YFF .-NNOJNNW oJfNmlmJc9c9c9c9 C7C9C3

Band Numbel
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EARLY EM DESIGN
GHOSTING VIOLATES

TRANSIENT RESPONSE
SANTA BARBARA RESEARCH CENTER
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EXAMPLE NIR AR COATINGS
DEMONSTRATE OPTIMIZATION SANTA BARBARA RESEARCH CENTER
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. SURFACE CURVATURES
INFLUENCE MAGNITUDE OF

GHOST RETURN 1=SANTA BARBARA RESEARCH CENTER
+
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NIR Engr. Model

●

L

NIR Improved

CURVATURE
OPTIMIZATION
FOR VIS, NIR
ONLY 11 ‘1111//l’’’/lll
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SWIR/MWIR INTERMEDIATE
FOCAL PLANE EASILY

ACCESSIBLE SANTA BARBARA RESEARCH CENTER

##c S* ● a subsldmry

Alu ‘v VI
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INTERMEDIATE FILTER ASSEMBLY
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U5. U5 Mtl
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e. LWIR FOLD MIRROR
CONVERTED TO

●
DICHROIC RELFECTORc ,s 1=SANTA BARBARA RESEARCH CENTER
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WINDOW TILT ELIMINATES
THERMAL COATING EFFECTS SANTA BARBARA RESEARCH CENTER
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20°-25° TILT WILL
REDUCE GHOSTING
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/--”

..--’ -..-”
,---- ,..

,, ,,

IMPLEMENTATION IN BASIC
COOLER DESIGN IS FEASIBLE

THERMAL REJECTION
COATINGS ON iNTER-
MEDIATE WINDOW ARE
NOT WELL SUITED TO
GHOSTING REDUCTION

i+%

\
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e. HIGH PAYOFF TO
TRANSIENT RESPONSE WITH

GHOSTING SOLUTIONS 1=SANTA BARBARA RESEARCH CENTER
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Fraction of FPA Illuminated
Determines Ghosting Magnitude 1-SANT’A BARBARA flESEAIICli CENTER
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Ghosting
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● NASA Spec
Does Not
Define Cloud
Size or Cover
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I
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1-

I Lcld I

● Additional Benefit From
Mask Absorption



GSE DEVELOPMENT,
INTEGRATION, AND TEST

I
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THE STE ARCHITECTURE
IS BUILT AROUND

FIVE SUN WORKSTATIONS I SANTA BARBARA RESEARCH CENTER
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EXAMPLE SNR ENGINEERING
EVALUATION DISPLAY 1=SANTA BARBARA RESEARCH CENTER
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INTEGRATION AND
ALIGNMENT COLLIMATOR

DESIGNS NEARLY COMPLETE SANTA BARBARA RESEARCH CENTER
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. B32 CLASS CLEAN
ROOM PROPOSED

●& MODIS TEST LAYOUT IwSANTA BARBARA RESEARCH CENTER
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. MODIS DEDICATED
CALIBRATION FACILITY

PROPOSED LAYOUT SANTA BARBARA RESEARCH CENTER
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SUMMARY AND CONCLUSIONS 1=SANTA BARBARA RESEARCH CENTER
8#e ,** a subsldtary

● ENGINEERING MODEL HARDWARE PROCEEDING RAPIDLY
c MAINFRAME HIP MATERIAL READY FOR MACHINING

s SCAN MIRROR ENCODER READY FOR ASSEMBLY

c AFOCAL TELESCOPE AND AFT OPTICS GRAPHITE STRUCTURES COMPLETE

● FOCAL PLANES FABRICATED; IN TEST

s VIS FILTERS ASSEMBLED TO MASK; REMAINDER FOLLOWING SHORTLY

s RADIATIVE COOLER PARTS IN HOUSE; ASSEMBLY PROCEEDING
s ELECTRONICSBOARDS IN FAB

● ALL PERFORMANCE REQUIREMENTS SATISFIED

● GHOSTING SOLUTIONS FOUND TO MEET TRANSIENT RESPONSE

c GROUND SUPPORT EQUIPMENT DESIGNS NEAR COMPLETION

!
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