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Requirements Overview

Baseline Design Description

Performance of Baseline Design

Suggested Changes to the Baseline Design
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OVERVIEW OF
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THE MODIS-N REQUIREMENTS o subsidiary

Spectral Coverage
Spectral Resolution

Spectral Stability

Spatial Coverage
Spatial Resolution
Spatial Registration
IFOV

Radiometric Range
Radiometric Resolution
Radiometric Performance

Polarization Insensitivity

Calibration Accuracy

0.408 um - 14.385 um, 36 Bands
10 nm <AL <500 nm

A & AA stable to <2nm (VIS bands)
A & AM stable to < 1% (all other bands)

007 sh’:?b«f

+55°, 2330 km swath at 705km

250 m; 500 m; 1000 m vt Wph reseleben
<0.1 IFOV (all bands of the same resolution)
354 mr, .709 mr, 1.418 mr (All £3%)

MCO(_

(zn)
clo—ols &""bwj b road
0.02% < rho <100%, 3K <T<700K 7 °7
12 bits Somil. eamcodrd @ so bts

57 <SNR <1111, 0.05 K< NEAT <5.0 K
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Absolute Calibration: +1% A > 3 um; £5% A <3 pm;
+2% Reflectance ( A <3 um)
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<2%, 0.43 pm <A <2.2 pm



MODIS-N VIS/NIR/SWIR BANDS m
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BAND A IFOV a PURPOSE (EXAMPLES)
LAND AND CLOUD BOUNDARIES BANDS
1 659 nm 250m 50nm = VEG CHLOROPHYLL ABS LAND COVER TRANS.
2 865 nm 250m 40nm °  CLOUD AND VEGETATION LAND COVER TRANSF.
LAND AND CLOUD PROPERTIES BANDS

3 470 nm 500m 20 nm SOIL, VEGETATION DIFFERENCES

4 555 nm 500m 20 nm GREEN VEGETATION

5 1240 nm 500m 20 nm LEAF/CANOPY DIFFERENCES

6 1640 nm . 500m 20 nm SNOW/CLOUD DIFFERENCES

7 2130 nm ~ 500m 50nm . LAND AND CLOUD PROPERTIES

OCEAN COLOR BANDS

8 415 nm 1000m 15 nm CHLOROPHYLL

9 443 nm 1000m 10 nm CHLOROPHYLL

10 490 nm 1000m 10 nm CHLOROPHYLL

11 531 nm 1000m 10 nm CHLOROPHYLL

12 565 nm 1000m 10 nm SEDIMENTS

13 653 nm 1000m 15 nm SEDIMENTS, ATMOSPHERE

14 681 nm 1000m 10 nm CHLOROPHYLL FLUORESCENCE

15 750 nm 1000m 10 nm AEROSOL PROPERTIES

16 865 nm 1000m 15 nm AEROSOL/ATMOSPHERIC PROPERTIES

ATMOSPHERE/CLOUD BANDS

17 905 nm 1000m 30 nm CLOUD/ATMOSPHERIC PROPERTIES

18 936 nm 1000m 10 nm CLOUD/ATMOSPHERIC PROPERTIES

19 940 nm 1000m 50 nm CLOUD/ATMOSPHERIC PROPERTIES

591
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MODIS-N MWIR/LWIR BANDS
(CONTINUED)

BAND ‘ A IFOV A\ 'PURPOSE (EXAMPLES)
THERMAL BANDS ’

20 3.75 um 1000m 0.18pm  SEA SURFACE TEMPERATURE
21 3.75 um 1000m 005pm  FOREST FIRES/VOLCANOES

22 3.96 ym 1000m 0.05um  CLOUD/SURFACE TEMPERATURE
23 4.05 um 1000m 005pm  CLOUD/SURFACE TEMPERATURE
24 447pm  1000m 005pum  TROPOSPHERIC TEMPERATURE/CLOUD FRACTION
25 452ym  1000m 005pum  TROPOSPHERIC TEMPERATURE/CLOUD FRACTION
26 457 pm - 1000m 005pm  TROPOSPHERIC TEMPERATURE/CLOUD FRACTION
27 6.72 ym 1000m 036pm  MID-TROPOSPHERIC HUMIDITY
28 7.33 um 1000m " 030pm  UPPER-TROPOSPHERIC HUMIDITY
29 8.55 um 1000m 030um  SURFACE TEMPERATURE
30 9.73 ym 1000m 030pm  TOTAL OZONE
31 11.03 um 1000m 050um - CLOUD/SURFACE TEMPERATURE
32 12.02 um 1000m 050um  CLOUD HEIGHT & SURFACE TEMPERATURE
33 13.34 ym 1000m 030pm  CLOUD HEIGHT & FRACTION
34 13.64 pm 1000m 0.30pm  CLOUD HEIGHT & FRACTION
35 13.94pum 1000m 030pm  CLOUD HEIGHT & FRACTION
36 14.24 pm 1000m 030pm  CLOUD HEIGHT & FRACTION

691
91-0347-7b



REQUIREMENTS DICTATE BASELINE
. DESIGN APPROACH
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Requirement Design Approach
Spectral Coverage and Resolution Reflective Afocal Fore Optics
' Primary Spectral Separation into Four Regions
Four Refractive Imaging Objectives ..,.. ...
Individual Spectral Filters for each Band

mdb-dh ~e

Spatial Coverage Continuously Rotating Scan Mirror

N g
Spatial Registration Monolithic Focal Plane Assemblies (where possible) - re

Afocal Telescope Allows Translation of Objectives ﬁﬁ'ﬁi

On-Orbit Registration Monitoring (SRCA) ' U, o
${J¢¢M madoe e calibredyon st«-l:} ot ::‘:: Cm

Radiometric Performance 17.8cm Unobscurred Aperture 7 ..t olaei i
1/1.76 (VIS, NIR, SWIR/MWIR); {/1.32 LWIR A conis reflechic
10 IFOV's (20, 40) Along Track | faxr 4 "7 " Feimscyen
ek

Hate bor
/ heer T,
. Polarlzatlon Insensmvnty Fold Mirror, Polarization Compensators, Optical Coatings

7;% &WL """Nﬂ “ f" M‘v-t,ok,b—c@f) en frack = ( ) wvuo/fﬂ-
. Callbratlon Accuracy Threefold approach - Praelaunch Solar/BIackbody On-Orbit,
Ground Truth otenoy £y, . Hrornal 6
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MODIS-N CUTAWAY |
SHOWS KEY SUBSYSTEMS m
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Solar diffuser door

Spectroradiometric
calibrator

Solar diffuser
[ﬂWfJI WW’L"/, rehcle — e et

Thermal-control louvers
. B Prem
o' et =7 * "™ Blackbody reference

for electronics

Space view & lunar se~=t % ‘f‘“//"’
callbration port  cow e 2

Double-sided scan mirror

C(J\'\J)':\.ua us re fush 30 ca /vv-f
Gl Py Radlative cooler
Aperture cover
Mass: 190kg . ' B | e ,
Volume: 1 x 1 x 1.6m Thermal blanket o s
Power: 192W Y. t .
Data Rate: 10.68 mbps \(\ Radiative cooler door
, and earth shield
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BASELINE DESIGN



FROM PHOTONS TO DATA m
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l N\ Objective FPA Plane
. Electronics
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Assembly T NR NR AD
- . / - tive FPA »| Conversion
. Afocal L
Sa/av a(«\gg,«s‘( : Telescope Dichroic
L Ll v Beamsplitiers
g L'y vk Assombly . SWIR/ | SWIH/
Mirror MWIR MWIR
/ Assembly & Objective FPA
* Ak :
/
Lo @ 52 § Lbusn ~ * % LWIR Hwa |l
‘ . . Space . + Objective 1 FPA g
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- [ | 4
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Cooler Stage
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, I Output
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'MODIS-N BASELINE
INSTRUMENT PARAMETERS
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ORBIT | 705 km, 1:30 PM ASCENDING
SWATH | 155° 10.0 km TRACK x 2330 km SCAN
SCANNING | 360° SCAN, DOUBLE SIDED, 20.4 RPM, 0.4508 ACTIVE SCAN TIME
IFOV 0.354 mr (0.25 km), 0.709 mr (0.50 km), 1.418 mr (1.0 km)
TELESCOPE | 2-MIRROR OFF-AXIS GREGORIAN, EPb 17.8CM
SPECTRAL BANDS | 36 FROM 0.415 pym TO 14.3 ym
SPECTRAL SEPARATION | DICHROIC BEAMSPLITTERS AND DISCRETE FILTERS
DWELL TIME | 83 us (0.25 km), 166 ps (0.50 km), 332 us (1.0 km)
DETECTOR MATERIAL | SILICON (0.4 pm <A < 0.95 pm), PV HgCdTe (1 pm <A < 10 pm),
PC HgCdTe (A > 10 um)
DETECTOR READOUT | CAPACITIVE TRANSIMPEDANCE AMPLIFIERS (CTIA)
IR DETECTOR COOLING |  THEMATIC MAPPER-TYPE RADIATIVE COOLER, 85K
CALIBRATION | LABORATORY, GROUND TRUTH, ON-BOARD BLACKBODY,
SOLAR DIFFUSER, SPECTRORADIOMETRIC CALIBRATOR
DATA RATE ‘ 10.68 MBPS (DAY MODE), 2.88 MBPS (NIGHT MODE)
SIZE, WEIGHT, POWER | 1.0m x 1.6m x 1.0m, 190.1 kg, 192W

891
91-0347-15




DICHROIC BEAMSPLITTERS SEPARATE
ENERGY TO FOUR COREGISTERED
OBJECTIVES AND FOCAL PLANES

SANTA BARBARA RESEARCH CENTER

SWIR
VISIBLE MWIR
. (VIS) LWIR
NEAR INFRARED (NIR) . N
SHORT AND MIDWAVE
INFRARED (SWIR/MWIR)
LONGWAVE &5
INFRARED (LWIR)
ASCENDING
' ORBIT TRACK
contract oo ? /)
WM? /4754 near /4 N
MA f 3 A Zmé es
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DETECTOR NUMBERING -
HUGHES
DOES THE SCIENCE TEAM HAVE A
PREFERENCE SANTA BARBARA RESEARCH ﬁf:‘rss

- The Landsat Thematic Mappers + How would the Science team like rod-@ levch o
flying in a daylight descending the detectors numbered for Nae o
orbit lay down the following MODIS-N? 7
pattern of data channels
Scan #1 16 16 16 16 16 1 thru 10 from South to North as
1515151515 imaged?
1414141414 or

1313131313 10 thru i so that 1's are North

Oriented in Image

9999989999
888888888
- Does anyone care?? — ..+ é} 3 St ot nanols
222222222 LM? LT o Al clear
111111111

Scan #2 16 16 16 16 16 16 Corvrn anman s T2

151515151515
etc
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MODIS-N INTERIOR VIEWS

// av'? m: At sar, -
SOLAR VIEWPORT DOOR " SOLAR DIFFUSER

BLACKBODY
| MAIN
ELECTRONICS
ANALOG i MODULE
ELECTRONICS
MODULE RADIATIVE
Sgmen. freal e COOLER
elaefron o5

A
SCAN MIRROR
FOLD MIRROR

OPTICAL BENCH

591
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360° SCAN ALLOWS CONTINUOUS,
SEQUENTIAL VIEWS OF EARTH, SPACE
AND c ALl B R ATlON T ARG ETS SANTA BARBARA RESEARCH CENTER
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MODIS-N SUBSYSTEMS HUGHES
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- Mainframe Assembly (and Appendages)
« Scan Mirror Assembly
- Afocal Telescope Assembly

Solar Diffuser Assembly
Solar Diffuser Stability Monitor Assembly
Spectro-Radiometric Calibration Assembly

- Aft Optics Assembly ¢« Blackbody Assembly
 Dichroic module
« VIS Objective module
« VIS Focal Plane module .
+ NIR Objective module toredor apprrniti Ao dosge - e0s
- NIR Focal Plane module | et v shectlig , wssenlly dertiml
M:j;ﬁ,“_‘ A A st —ewsrer fo Galle
« SWIR/MWIR Objective module ol e s,

« LWIR Objective module
Radiative Cooler Assembly
« Cooler Cold Stage module
+ SWIR/MWIR Focal Plane module
« LWIR focal Plane module
Main Electronics Assembly
VIS/NIR Analog Electronics Assembly
SWIR/MWIR / LWIR Analog Electronics Assembly
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A MODULAR DESIGN FACILITATES
ASSEMBLY INTEGRATION AND TEST

91-9-255

CALIBRATOR Q@

MODULES D

AFT-OPTICS ASSEMBLY
VIS/NIR FPA MODULES -\

MAIN
- ELECTRONICS —=.
MODULE
FPA ——
ELECTRONICS
#2

COLD STAGE ASSEMBLY |
RADIATIVE COOLER ASSEMBLY

MAINFRAME
AFOCAL TELESCOPE ASSEMBLY 10191

91-0747-12
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) 4‘ |
// ~ MODIS-N
MAIN ELECTRONICS ) MAINFRAME IS

MODULE LOCATION SOLAR

VIEW PORT COMPOSITE
~ GRAPHITE-EPOXY

\ \ ‘ gl'f:é'?:ov;lcs STRUCTURE
W MODULE - ewre  wntth ﬂuwﬂ%u

TMm M/ﬂ/n

AFT-OPTICAL Uag 5 ot = pandds s ool S
ASSEMBLY LOCATION / . %-7 comProd.

« High stiffness-to-weight ratio
« Low thermal expanslon coefficient

591
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TWO-SIDED BERYLLIUM SCAN HUGHES

MIRROR USED FOR MODIS-N . |mummmecmcrcore
SCAN MIRROR - LOW DISTORTION -
MOTOR/ENCODER MIRROR MOUNT

BERYLLIUM .
SCAN MIRROR £5S ~7w+wd
(TWO SIDED) drves Sy

fé"‘cév\.l-;} - N/-5‘t;‘04,
et L,t,;, desrss o

26.7cm
(10.5in)

. DESIGN HERITAGE: VISSR/VAS, ETM &1
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MODIS-N TELESCOPE AND
AFT-OPTICS MODULES

| SCAN
MIRROR

' N N e G Vo m S U S wun & V. §
AFT OPTICS ASSEMBLY AFOCAL TELESCOPE ASSEMBLY

5/91
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OPTICAL DESIGN UTILIZES REFLECTIVE
AFOCAL TELESCOPE WITH FOUR
REFRACTIVE OBJECTIVE ASEMBLIES
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% . PRIMARY
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(ENTRANCE
PUPIL)
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ENERGY FROM FOLD MIRROA \\)
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OPTICAL SCHEMATIC SHOWING HUGHES
ORIENTATION OF FOCAL PLANES

91-9-282
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SWIR/MWIR
FOCAL PLANE

10/91

91-0747-14A
NIR FOCAL PLANE
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MODIS-N FOCAL PLANE LAYOUT
AND MATERIALS

VIS

8/28/91

NIR

L o2 b, R | -
I ) -
TH B H B H TH B H H H H
{H H H i H H T H H F 1 |
1H H F i H H ITH H H © H H
ip g f iDL PP .
— =% T m-' ) = 1) e X)) (XL} | m X7 ) ™ "
8 9 10 :; 4 12 11 14 17 16 15 1 2 18 19 13
Sificon SHicon
SWIR/MWIR “4——Scan—— LWIR
— e ~ b - ~
TR B F T L L
1 H - 4 0 d H ¢
IHHE H @ H H H H
.JL : : :- : :- : : tam | v | e 10 tud - () 10 m | v
] o | om [ om | em [ o [ ] 30 29 28 27 31 32 33 34 35 36
24 25 26 5 g chzn 21 20 22 23 oY HgCaTe PC HCdTe PC HoCdTe

[J 444 um x 436 pm (1 km)

& Location of Optical Axis

0 333 pm x 327 pm (1 km)

0 222 um x 218 pm (0.5 km)

° 111 pm x 109 pm (0.25 km)
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CAD DRAWINGS SHOW FILTER
MOUNTING AND ASSEMBLY

COLD STAGE ASSEMBLY : FILTER MOUNTING CONCEPT

5/91
91-0347-22
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BUFFERED DATA RATE: 10.7 MBPS
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. 15 megabit memory buffers data to 10.7 MBPS (day), 2.9 MBPS (night) with overhead

/‘m 0/4/1 ﬂ)é 4

FDOPI™ emc 001«'7'

4{&00\444./0)(60/

rwwm—,#g ~ 3 M]ﬂér#//égﬁ }/\74 /n(,oé-q/

1009
91-0747-29

TOTAL DATA
IFOV WORDS/sec
BANDS BITS/WORD RATE
(m) (EACH BAND) MBPS
8-32 1000 30,127 12 9.038
3.7 500 120,509 12 7.231
Loz o AT
1,2 250 482,204 12 11.569 s e
33-36 1000 30,127 10 1.205
TOTAL RAW DATA| 29.043 MBPS



MODIS-N IN-FLIGHT CALIBRATORS HUGHES
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SOLAR
DIFFUSER
Véz‘*«zevn/( naore Aetos ( on sol. 0(44& 5;’
S ; SAe . -
TR T Sy BLACKBODY
SCAN
MIRROR
591
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PERFORMANCE OF BASELINE DESIGN
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PERFORMANCE OVERVIEW FOR
REVIEW BY THE MODIS-N HUGHES _
SCIENCE TEAM e

+ Spectral Requirements - Multiple optical vendors have indicated that all of the spectral
requirements can be achieved.

+ Spectral Band Registration (SBR) Requirements - The proposal identified this as a critical area.
Recent analysis since that time indicates that the "residual” optical distortions are quite large.

+.Meeting the requirement with the baseline rﬁguires Jgfal plani disalacements to compensate
. - . . e ry sladyern Cac
fo.r the nominal optical dlstortlt-)ns. Specind oS somn s Lk +% Lo 2 5 St
- Residual optical distortions dominate SBR in the track direction. - ;(‘7 oo bood e r5
+ We meet the 0.1 IFOV requirement, but with minimal margin. 2 A ey 2

« More on this subject will follow.

SNR & NEAT will be met with significant margins (except for band 21; Fireband NEAT specified at
300K) — 4o 4«6‘—0‘4 20 has ;M—f‘ec as 2/ /M-‘"“"f— “? 2o 5‘ a,/\@ S
7«(.74‘:_4

MTF Margins > 22% at Nyquist

Polarization Insensitivity of < 2% for angles up to + 45° and 0.43 um < A <2.2 um can be achieved.

wilt be Alfiodt) are & pesmbloreliet

Calibration Accuracy - These requirements are probably achievable, but very difficult.

T @ccevenes N?M- /&Z/?/)f ¢4 - Aag, /417/44—/ o gD S



2000 +

800 4 ¢ Nominal H U G H ES

1600 | { = Uncertainty
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1200 +
SNR 1000
800
600 +
400

200

THE PREDICTED
SNR & NEAT
© Nominal T — T T MARGINS ARE

1 2 3 4 8 9 10 11 12 13 14 15 16 17 18 19

Channel Number

0.4000 - = Uncerainty

SIGNIFICANT

Vine - 7‘“;/‘:}»« bw«l’//é 7oz

0.3500 + Requirement

0.3000 -
0.2500 -
NEaT 0-2000 -
(K)  0.1500 -

0.1000 -

0.0500 4y

0.0000 —

20 21 22 23 24 25 26 27 28 29 29- 30 31 31-32 32-33 34 35 36
/( hi hi hi

Channel Number

* Band 21 Predictgd NET Shown for 700 K Scene Temperature. NET @ 300K = 9.5K, NET @ 335K = 3.1K

L
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PREDICTED
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A 805° O 38 o 155° Aol SANTA BARBARA RESEARCH CENTER
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X
251
20
157 I e -
101 z

osT

o SR E—

os | BETTER

sl —— THAN 2%

) At POLARIZATION
oo e " § INSENSITIVITY IS
» PREDICTED

. SILVER COATED MIRRORS | BEZ%"E'EN

" OF SCAN MIRROR STATIC POLARIZATION AND 2.2 pm

« LOW POLARIZATION DICHROICS
« POLARIZATION COMPENSATOR PLATES
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SPECTRAL BAND REGISTRATION
BASELINE PERFORMANCE
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- Summary of Registration evaluated at Top, Center, and Bottom of Field:
(after translation to accommodate nominal optical distortions)

* We meet the requirements, but just barely - some random contributors Loy
are not fully understood at this time. o shidd= in ol B kT CeD

N o M(SM
« Scan Direction Regist[ftion of Corresponding Detector Elements:
T e e G

G in s ~c Am
+"+0.07 IFOV/(Driven by random errors associated with EFL, Detector .,
Misalignment, Optical Axis Misalignment, Thermal and Mechanical /.o« -
Stability, Launch shifts, etc.) UG LT T T N ands oot

- Track Direction Registion of Corresponding Detector Elements:
e 10.1 IFQy (l?given by residual optical distortion + random errors)
Nnaana Vg - 'va__ rr

» Many of the random errors will not contribute to within focal plane

registration errors. EFL, mask dimension, and SCA-to-SCA errors will.
( T

L\ovf Sensov (,(A:/; qsxA-vLCu m e “re
- Plots of baseline data are available bach b 1 Il
. ) IRy
T resy
e ke s LR L

bndl o g ek i i
3B stan e i sesentd, Les o e Aol
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SPECTRAL BAND REGISTRATION
(CONTINUING ACTIONS)

« We will continue to work to reduce the anticipated mis-registration to
increase our margin against the specified requirements.

 We will work with the engineers for each subsystem to attempt to
significantly reduce the random contributors to the registration
uncertainty.

« We will continue to evaluate minor variations in the optical design which
might lessen the residual distortions.

0‘?/(4‘7’%
4)%«/&&'(_5

I‘IIM‘COS(., (L’(“’( (L"?J‘LJ ’4 -
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 SUGGESTED CHANGES
TO THE -
BASELINE DESIGN
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM m
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- D.C Restoration on the Blackbody instead of on cold Space.

- Several Advantages:

« No need to avoid restoring on the moon. The moons presence might be quite difficult to
accurately predict. Moon now occurs during Calibration period.

- Calibration occurs on space view immediately following d.c. restore. If we were to
restore on space, the blackbody calibration occurs on other side of mirror after
viewing the solar diffuser and SRCA.

« Calibration accuracy is unaffected by the change. ‘ _
has bee M,(A.«yd-.,.l_ — o (V;@L M79 o dr F Jwnrpes comsicdivadhion

vs(2) — e 2oF et g rmepg S (4 aw e 3oy B s R gp

c- " The nominal instrument operating temperature in the vicinity of the aft optics will be designed to be
293K. prshrumead—in Zawe . Rarnd  bohownir @s om-dhe?
« 1t would be desirable to operate the entire instrument (with the exception of the SRCA) ata
100% duty cycle.

« Maintain maximally stable thermal environment.
« Average power increases from 192w to 220w vs. requirement of 225w.

_ Hoinles ceed A be Lv—wv-c,-us ;41‘,/7. /au/-o,/-/dc-.«‘»(ﬁ/ M/“d,l, /o sawe. 20-180
BB eon by opprde e oF i T\ -
oA /y.-:.c/'s,e_ @ '/’U—Jc/o.rb{-/—/m loe a h'om
DC resfwre om A& —-4‘»7:7/6 /I—m‘]f M@W



SCANNING seWUENCE WITH CUNTINUUUS HUIATION urF MIknoR /-7?w~ S

MIRROR SIDE 1

BLACKBODY DC RESTORE BLACKBODY DC RESTORE END OF SCAN

@ MIRROA SIOE 2 (10) MRAOA SIOE 2

@ MRROA SDOE 1 MIRROA SIDE 2 o MRAROR SIE 2 @ MIRROA SIOE 1
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM
(Cont'd)

SANTA BARBARA RESEARCH CENTER
a subsidiary

- Relocation of the VIS & NIR analog electronics functions to the "Growth" volume that has a prime
view of space for optimum heat transfer. sSepocartc s 2. boxes

Four benefits to the design:

1) Provides extremely stable thermal environment for VIS & NIR electronics <1°C at 100% d.c.

2) Significantly reduces the power dissipated in the "Analog Electronics Module" which gets a
solar load on its radiating surface during a portion of each orbit.

3) Provides adequate volume in each assembly for a reasonable growth, if necessary. (Another
way of expressing this advantage would be to say that a lower risk packaging technology
can be used.)

4) Reduces the cable lengths from the VIS and NIR focal planes from approximately two feet to
approximately one foot.

ﬂv‘l Sl fer” — notes /ﬂ»'ﬂ/v/\ujsilw/k /@é&w\
- Reduced Field Angles and Increased Effective Focal Lengths (slower f/#'s) for each of the Imaging
Objectives

1) Field angles are reduced by minimizing the spacing between spectral bands.
(3 IFOV's instead of 4)

2) Focal lengths are increased by simultaneously increasing detector sizes.

3) These changes improve optical performance (SBR) and reduce physical size for easier
packaging.

4) Slight reduction in radiometric performance & requires multiple stripe filters per substrate.
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM
(Cont'd)

- We are re-evaluating the use of TDI in bands 6, 13 & 14. The benefit does not
justify the complexity in all cases. As an alternative, we are considering
the use of&non-linear gain to impgove the performance at Ltyp for these
bands. (recranse Limsar)

- We are also considering the use of non-linear gain in band 29 to improve our
margin. We are currently predicting an NEAT of 0.041K against a
requirement of .05K, a 22% margin.

« Why do Bands 29, 31, and 32 require an NEAT of 0.05K when the other
LWIR bands only require an NEAT of 0.25K or greater?
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SANTA BARBARA RESEARCH CENTER
a subsidiary
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SUMMARY STATEMENTS m

SANTA BARBARA RESEARCH CENTER
a subsidiary

The Modis-N requirements are very challenging.

We believe our Baseline Design is a near optimum solution to the MODIS-N
requirements.

Our Baseline Design meets most requirements with significant margins.

We will continue to try to optimize the design through modest changes to the
Baseline.
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