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Request for Expression of Interest (EOI)
for
the development of

Mid-Wave Infrared Integrated Detector Dewar Cooler Assembly (MWIR IDCA)
with Integrated Space grade Electronics
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U= Introduction:

3falel ITNT hg @), URA ARl ST e (FTRY, Sfdfes faUT, HRd WHR
g el sruranTt SfR gt e AR & fo siafver-sifaa HwRi & fawrg # deau g |
Aep [eh-qT 3R (THSSYSINEIR) qulceria S 7 ueb ST AR B3 Bl ern &1

@I
Space Applications Centre (SAC), Indian Space Research Organisation (ISRO), Department

of Space, Government of India, is involved in development of space-borne cameras for
meteorological applications and earth resource monitoring. SAC is planning to develop a
camera in Mid-Wave Infrared (MWIR) spectral band.

3faRel T THSSYSMESR HSSNTT 3R SESIT & HaTeH g SIdRes I Saaei -1
& fadbra & T yRaTas! § SRy 31 sifieafad @efies) ST &t Sl 81 Uda® &
N fhd R (SMSSNITY) & A ThIpd dRe g g Bivd ©H TRAT W
gE! & A0 BT U IR SRS & TaTa 3q SidRel a1 saaci-e! & s &
3fgHd g 18|

Expression of Interest (EOI) is invited from Proposers for the development of space
qualified MWIR IDCA and space qualified electronics for operating the IDCA. Proposer
shall have experience in manufacturing space qualified hybridized Focal Plane Area Array
Detectors integrated with active Coolers (IDCA) and experience of developing space
qualified electronics for operating the IDCA.

SIS & THAR Jedidh & (oY I8 3dd Tyl ¢ b s9% =4, i ok o Teth gaim
dae-id! Sidws M 8 TR H URdd 3113(Ts, 3 & Wei # ufvd srawaswmdrst &
IFU BH AUl Uadh &I SdARe-amd Jserit iR Iq4 Jaft sidaRke-amg
SARIMD! & A T 30 3HT & IR T THGRI/TATI YSH B! gl | Udladh ol
STaRIH AT DI QT = & forg FHaTor 3R uRieror 8 Sudsy graemalt &1 faavor e H=e
BN | Tfe $3N3ME F WY TG dP-1D! SHThs IUAK gl 3, dl AP F3M3MS BT Yedih
T B FT AFUBR YR a1 81 IS IR S AR 81, vRara & fafkiy Iweiiial &
At/ vriieR! @ gt of =i g =nfsul

It is very important for our evaluation of the EOI that it includes sufficient technical data

on form, fit and function. The EOI submitted in response shall be in conformity with
requirements laid down in subsequent sections. The proposer shall provide
information/proof regarding their experience in developing space qualified IDCAs and its
associated space qualified electronics. The proposer shall provide details of the facilities
available for fabrication and testing to meet the requirements. If this technical data is
not available along with the EOI, SAC reserves the right to not evaluate the EOI.
The proposal shall also include list of collaborators/partners, if and as applicable, along
with specific responsibilities.
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Expression of Interest for the development of MWIR IDCA

WS Section-1

TAIH Al B AT YEYH
General Background of the Requirement

1.1 UPHIPd TgT GaR por sdiaeh (emsShdg)

Integrated Detector Dewar Cooler Assembly (IDCA):

TSN H U Afhd R & Pics R R Bidvd W W (UHTHT) T T &) UHR &
TS ST B URSBe I 715 5|
The IDCA shall have Focal Plane Array (FPA) mounted on the cold finger of an active cooler.
Two type of IDCA are envisaged
(1) CTSU-1 THUIT: H I HH 1300 x 700 BICISHATS I Teh TRUI
Type-1 FPA: An array of at least 1300 x 700 photodiodes
(2) <13Y-2 YTHUIT: HH J HH 2600 x 700 PBICISIATS BT Teb IR (A1 df Tebat 4T 2 fAedt 9
DHH JYFH aTell Gl shHss SRI0M)
Type-2 FPA: An array of at least 2600 x 700 photodiodes (either single or two
staggered arrays with a separation less than 2mm),

Y THUIT 3um ¥ 5um (FSdd TIRS) Wagd o # Hagahd giF a1y, 3R Riferp
e am3e s wfthe (ROIC) & WY BISfoE B dTet| THUNY &I Ueh dagH Hideg idbe
T 1 e o s YRy sraifed fafevur o iftrd s ok exa &4 (Fov) &1 it
HRA & o0 U He8 ftheex 3R Pics e gt | Foes fWheex (FRmtar gry fAfHa/asiar mam
39 fo HRER IR I fasa S gt R THUiE v g3 8 | I8! g hiReR dies iR
& FiAF SR AU Saxg@marstt &1 Ht - ST SHSSNIT & Werd exd & Y Al
s ST fot 1.1 # fewmn g

These FPAs should be sensitive in 3um to 5um (Midwave Infrared) spectral band,
hybridized with Silicon Readout Integrated Circuit (ROIC). The FPA shall be housed in a
vacuum sealed jacket containing a cooled filter and cold shield for limiting the
background / unwanted radiation and restricting the Field of View (FOV) respectively.
Cooled Filter (realized / procured by the manufacturer) shall be assembled on the chip
carrier where FPA is mounted. The same chip carrier shall support the mechanical and
thermal requirements of the cold finger as well. Typical IDCA with sectional view of IDCA
is shown in Fig.-1.1.

SSNIY # Fafoiad sergal gian &u 9 i g

The IDCA shall consist of following units as a minimum:

a) faaR & T f$eer W
Detector Array housed in a Dewar
b) THaNa ufae 3R gYH e & fou wics i
Cold shield for FOV restriction and background minimization

o feear W & e, gEYH e & ot os fhee?

Cooled Filter, for background minimization, in close proximity to the Detector Array
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d) =fide & e v R @), @) iR @)
Cryo cooler for cooling (a), (b) and (c)

e) SMESNIT I THUTS I Sl o foTe adie-Ho R YiRiTet
Flexi-rigid PCB to connect IDCA to FPE

f) Wied W 3adc-P! (THUS)

Focal Plane Electronics (FPE)

g) HoR S3d IARIDH] (TSls)

Cooler rive Electronics (CDE)
h) 3T & JATE & T SHTawI® Dig 3T HTs
Any other card required for operating the IDCA.

SR Gt Y 3icifer T el & A1y 3R U TS F <) 1S Fgu Ao & SR sl
fopar e |

All the above shall be developed with space qualified components and as per QA plan
given in QA section.

Vacuum Window )
'Window

Thermal I/f for

Window Cooling Cold Shield

Filter
Thermal Exchange

Area
FPA

= I

Cold
Finger
Extender

fF1-1.1 T S SRAT iR THHT iy Jawe

Fig-1.1 Typical IDCA and FPA cross section

FACS SATIHD! P AT MESIAY Pl UGRId B aTa T [ARIY R = fo 1.2 o g=ifan
Ty
A typical diagram showing IDCA with connected electronics is as shown in figure 1.2 below
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IDCA side

LvDS

Rigid-Flex

/8 | FPATS #2
Clocks/biases
FPATS #1

Biases, Clocks,
Data

o
]
Qo

S
e
1]
+

=

Interfacel

Interface2

fod-1.2 SMESRAT BT Taieg S ap! &b A1y fAfRY HraRM

Fig-1.2 Typical connection of IDCA with associated electronics

1.2 ATSSRAT Arde 3R arfty 3iarTyy

IDCA Mount and thermal interface:

IESIIT B! TG ST ! & I RIfed UMM & Th FHhIs & I H T THIpd fobar e |
U THIET 32 SRS R & R o w1feT) s 2 & ufeifa SgERie R & arme
&1 FIE XTH & o S uiet $exthd Ua fbT o a1feu | fawr & gRM Fafafed sTHeRt
Tl B SH! <R

IDCA along with associated electronics shall be integrated as a unit in mounted condition. The
vibration test should be carried out in this mounted condition. Proper thermal interfaces are
to be provided to maintain the IDCA skin temperature as defined in section 2. Following
information should be shared during the development:

(a) SMESTHT R g & W Heeh g
CAD drawing with IDCA and electronics
(b) STESRAT T B ST T/ & foT YHe $exby
Thermal interface for maintaining the IDCA skin
(c) SMSSIITT ep1 &1 Sfasd aTuHM RS9 &1 YA A & forg yrla fazawor

Thermal analysis to ensure that IDCA skin is maintained at intended temperature.
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s 2
Section-2

2.1 en'{?ﬁ?ﬁq & fore GTIH'Q'CIH’_\-ITE Requirements for IDCA:

T+t fagga iR faggd-usmia Arucs! & AT S iR AfEY Sy TareH ard W yexH
forar STem | uRaaH=iid B &R &1 gHdT S & forg dfd Jssnmse # mmed fasiE &t
TTIH T Bl 3 | aH faet Sg3mse < 2 il o oz 8|

All Electrical and Electro-Optical parameters shall be measured and demonstrated specified at
optimum operating temperature. Programmable windowing in row readout is required to
support varying frame rate. Minimum window readout required < 2 rows.

TAIADT - 2.1 THSTYATIAR 3MFS AT STaLIHATY
Table - 2.1 MWIR IDCA Requirements

®.9. U=d STAGH AT

Sr. Parameter Requirements

B &R g1 Ufdd SIS B =1 & IR I
fqavur Ty U 9 I a1 o1 =g e | gAaad
& =u H fafoied e & &1 w9d= fasar Smem:

Details about frame rate vs number of rows
readout should be clearly mentioned.
Following frame rate as minimum shall be
supported:

> 120 BC9I@ THUTT (1300 x 100)

o Ry = 120 Hz@ FPA (1300 x 100)
PHER SR . . 23kHz@ 1300 x 10 U4
Frame rate and row windowing

23kHz@ 1300 x 10 format

> 120 BC9@ THUTT (2600 x 100)

= 120 Hz@ FPA (2600 x 100)

>3kHz@ 2600 x 10 UI=Y

>3kHz@ 2600 x 10 format

YA gRT guf A & g if¥day vy o
UeT & S AUl

Maximum Frame rate for full frame should be
provided by proposer

Teh [ hR0l HY

Integration time Programmable
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1.7 9 2.3 (3. 3. 9IRI ®RA & 99T 3ifdH =4
3. F# fear Sm)
1.7 to 2.3 (to be finalized at PO placement)

1 e B SRR 9w . 31, TS SR B o GHY 3ifdH =0 faar
4, -

Cold shield dimensions and location to be finalized at PO placement

395 AHH

3 to 5 micron
Tefiadr Tolerance
sl ot e 3 -04 Iﬂga'ﬁ:f
5. Spectral range Cut OD: -0.4micron
P 3HB: +0.4 AIZHH
Cut Off: +0.4micron
%.9. 14 H g3 A= & ey

Commensurate with QE specs in S. No.14

. qul dd &l (ThSeeg) >2 4Me (GSYHH : 0.200ms & <50ke)
Full Well Capacity (FWC) >2 4Me (Background : <50ke in 0.200ms)
: NEDT @ @& dTIHT 320K 40mK TT SER
] NEDT @ target temp 320K, 40mK or better
ROt YTel & Array operability
(GRUT 37 ¥ 30 Ufa=id ¥ 31
gfafsrariierar & faga ok aroft
3T T 100% ¥ 3 aree ard
ORI Pl TR-V=Te A JHT SIE )
8.1 .. . T . > 99.5%
(Pixels having deviation in responsivity
more than 30% from the array
average and in noise more than 100%
from the array average shall be
considered as non-operable.)
RSN & ATY THIPpd UG
Integrated performance with IDCA
f$forediirur: 12fde a1 9gaR ([Fee ad <1LSB
(@12fs),
Digitization: 12bit or better (Noise floor <1LSB
. BIhd @ Sadg =T (THUTS) (@12bit),

(FPE)Focal Plane Electronics (FPE) | ST $exWd: LVDS

Data Interface: LVDS

I S0 SP

Programming Interface: SPI

HTIRA & fdet His & uikad-=ite dfaqal &
A R & URad &1 99T ST
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Shall support change of frame rate with
varying rows in windowing mode of operation

ST ®Td 245000 Hc (RHH &1 ATGHHE 2300K,
MOt gAfa 9 7d foear |mam)

Life = 45000 hours (skin temp. 2300K, to be
finalized mutually)

> 2000 dIgj/dq
= 2000 ON/OFF
0 PR UTdR $d 13 < 60 dic
Cooler Power cool down < 60W
fafomm =ifdd < 20 gfe
Regulation power < 20W
o < 3 feu
Weight < 3Kg
Sl SI¥T 99T < 15 e
Cool down time < 15min
< T O &1 1/107 URT SRTHTY (A1 31&l
» fe  RIFEFART B W)
Vibration translated to Retina < 1/10" of pixel pitch rms (along all three
axes)
TSI ¥ ST WewiH db
12 S < 1N
Vibration transmitted from IDCA to -
the mounting platform
13 THSTT®H MTF >0.5
Ufaaal ol g0l SUART TR0 | > 85+2.5%
14 ERI% (Gﬁﬂﬁﬂ'ﬂ) > 85+2.5% over entire useful array of rows
QE (Average value) =R y
TRY 3R R e BT TIGDH 3N B oifa HR
RT o fore f&ag = foar smem|
TTRSIC] TIAHdT Bl T HRA & g SARHT
s FHR SI3d Faae D!, HISE 3afy o fifsar R fSue &1 <gmaw favar smam|

Cooler Drive Electronics, CDE

Shall be designed to cater to requirements of
peak and steady power throughout life

Video signal drift shall be minimized over
imaging period to meet the NEDT requirement
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aiferet- 2.2 3ifpewd fst

Table- 2.2 Optical Window

.9 qIRHTET faferdar
SI.No. Definition Specification
| S e R TTad foban ST &
Material Type Shall be proposed
, | R ST o YUl JUIHHTT &8 TR T s > 90 %
Transmission T average > 90% over the entire spectral band of interest
5 Hiers g HieTs 2 Tt
Thickness Nominal thickness 2mm
3fTeieH Y U8 632.8 7.7 q¥ TG e R R Y defl Yolg FHaerdl
Od e fiholl I dgaR 81 SR ey & 1 632.8 1L |
<20 fib T (5 gt | 3TdeH T Ugd 3R dic H JHIdT & HH!
, | DT TS ST fAdROT & 1Y UG T STe |
Flatness Peak to valley surface flatness better than five circular fringes
at 632.8 nm wavelength before bonding and <20 fringes (5
desirable) at 632.8 nm after bonding. Values of flatness before
and after bonding to be provided with IDCA delivery.
3 AP & & 1 3Th-BHe T SgaR (fSoTs ded & =u |
o | T 25 3 Jhs)
Parallelism Better than Tarc-minute between two faces (25 arc second as
design goal)
fdSl & Ml TR® ¥ 39 YR TS RokiaRM I fobar e
w-RocierE Pifc | for quisia &3 T WRiad &1 3Nd Jed 5% J HH B
6 Anti-Reflection The window shall be AR coated on both sides such that the
Coatings mean value of reflectance is less than 5% in the spectral
region
SISMTET/3MSTHS 10110-7 P IR TR 3R f371
Scratch and Dig as per DIN/ISO 10110-7
. g 1 TOTa g B SquldT : 5/5 x 0.4; L2 x 0.1
Surface Quality Surface imperfection: 5/5 x 0.4; L2 x 0.1
DI SYUIdT: 5/C5 x 0.4
Coating imperfection: 5/C5 x 0.4
I -
e I. Elﬁ@r@w R §RT UG [dT ST &
8 Location of optical

window from sensing
element

To be provided by proposer

59 Y 7 &} 75 ST IR] BT WA Siaie TugiT %, HRAT Sarder

ST GIBT FTE | 5 7T
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arfael- 2.3 Fes Sifdwd fheex

Table- 2.3 Cooled optical filter

.9 qiHTST fafergar
Sl. No. Definition Specification
| R Hes SHPHd theeR (IS BT g1 g1 1Y)
’ Filter Cooled optical filter (should be part of IDCA)
, JUIhHIT A Spectral 39 5 IS (Thasguau)
' Range 3to 5 um (FWHM)
" Ul BT YDR Material TRATe gRT URHI fobar &1 &
' Type Shall be defined by the proposer
| ST & YUl JUIHHRT &8 TR & s > 90 %
' Transmission T average > 90% over the entire spectral band of interest
V. TICT8 Thickness WWWWW%
To be specified by proposer
e ¥ U8d 632.8 AH. dwilesd R RER ¥ et Iag
FAA Urd JATHR ol 1 S8R g 3R HTee & 916 632.8
A W <20 fibwr (5 giz-)| ey ¥ Ugd 3R &g |
AT & HIHI Bl 3MS SN fAaR0T & 1Y Y fobar Smem|
Vi. Flatness Peak to valley surface flatness better than five circular
fringes at 632.8 nm wavelength before bonding and <20
fringes (5 desirable) at 632.8 nm after bonding. Values of
flatness before and after bonding to be provided with IDCA
delivery.
1 AP & a1 1 3Teh-Be A g (FSolsT deg & =u A
i | 25 3T Yhs)
' Parallelism Better than 1arc-minute between two faces (25 arc second
as design goal)
fthecy o GHI TR A 38 UbR UCT RUtaRI Hifc T fobar Siiaem
-RRA Pifc | for uishlg &5 T WRIad- &1 3d Jed 5% 4 HH Bl
viii. Anti-Reflection The filter shall be AR coated on both sides ¥l that the
Coatings mean value of reflectance is less than 5% in the spectral
region
SIMET/3AETHA 10110-7 B IHR TR 3R (ST
Scratch and Dig as per DIN/ISO 10110-7
N A RIVER]! g T UL : 5/5 x 0.4; L2 x 0.1
’ Surface Quality Surface imperfection: 5/5 x 0.4; L2 x 0.1
DI YUIT: 5/C5 x 0.4
Coating imperfection: 5/C5 x 0.4
| S W ST | rReTas g W foha S R
’ ek T RIM To be provided by proposer

59 Y 7 &} 75 ST IR] BT WA Siaie TugiT %, HRAT Sarder

ST GIBT FTE | 5 7T
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Location optical filter
from sensing element

WS -3 Section-3

ITESRAT & Rre Rryaraar oix qurasr sy e

Reliability and Quality Assurance Plan for IDCA
3.1 U< Introduction:

Tg TS ITC MM SMTZDH A3 BT f4aR0 UG BT 3, mmww@@w
(IMESINTY) SHTS & g g faa, Srifd SRSMSMZ, PR, SexdHiact dRI, Hadi, Urgal
3R G adeid! & T U RpU T THUIT % Forw N fpar ST SaR, i o
"ZHIS" TIeq BT TANT a1 ST §, I8 SN & I gu fa=urd &1 gxifar 71

This section provides the details on Product assurance requirements, which shall be
implemented, for the chosen configuration of the Integrated Detector Cooler Assembly
(IDCA) unit i.e. packaged FPA with ROIC, cooler, interconnecting wires, cables, pipes,
associated electronics. Hence, where ever the word “unit” is used, it indicates the chosen
configuration of the IDCA.

3.2 W‘l-f aﬁﬁ\_ﬂ Reference Documents:

FEfRd GxaTasll & TdHTH INY U1 3D THSHE T HTID I P g8 & 3R I3 39D
1Y Ugl ST

Latest revisions of following documents or its equivalent form part of this requirement and
shall be read in conjunction with it.

MIL-STD-883 mEHidhe & fag uteror fafdar
Test methods for Microcircuits
MIL-STD-750 3aTad IUBRUN & forg ustequr fafdat
Test Methods for Semiconductor devices
MIL-STD-202 SaaeiHe! SR faggd wonferdt o forg utero fafdat
Test methods for Electronic & Electrical systems
ESCC-9020 RIS wicl-fecaex IuUN & o URTefur a=adhdig
Test requirements for CCD photo-detector devices
MIL-C-675 AN 3PP d Teahl bl HIfT

Coating of Glass Optical components

MIL-PRF-138308B 31 iz il o forg siffpea fast o fmion, Afleror sik tlierm
& o0 AT STaRFHATY
General requirements for fabrication, inspection and testing of
Optical Windows for fire control elements

MIL-F-48616 R RYY ek @) & W[ iR wifda
3fTaRTedrat & forg g fafdar

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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General specifications for performance and durability

requirements of infrared interference Filters (Coatings)
MIL-C-48497A Uhd I IgURA SR Pl & U Turad iR ®ifia

TIIH AT

Quality and durability requirements for single or multilayer

interference coatings

ESA-PSS-01-702 3iafer grafil &t Teifr & fore arg Aafa o
A thermal vacuum test for the screenlng of space materials
FED-STD-209 W3 HE 3R BRI WA AaRIH Ny, (RHfEd araraom

Clean Room and work station requirements, controlled
environment

NHB-5300.4(IC) It 3R 3N YUl MU, HFT, e iR IaT & faw
fteror gomett wrau™

Inspection system provisions for aeronautics and space
system materials, parts, components and service.

MIL-STD-461E IU-YUTTTerdT 3R SUBRUI o fIqgd-TYaehId $exth iy faRvaraii &
= & forg sia=admand

Requirements for the control of Electromagnet Interference
Characteristics of Subsystems and Equipment
EEE-INST-002 355 UICH IO, BpIf-T, Trgar o forg A, ofik f&vfe

Instructions for EEE Parts Selection, Screening, Qualification,
and Derating

ECSS-Q-ST-30-11C (Rev. 2) T&RfT - $85 ucsp
Derating - EEE components

ECSS-Q-ST-30-02C fawrerar dis, TuTa (TR TRa) fa=avor (@ THsT/uh TR HIY)

Failure modes, effects (and criticality) analysis (FMEA/FMECA)

3.3 feumg= 31 Design Life
a) URETEA 3MY: S&1s MY v o™ R Wt feamga sa=asaratt (45000 d¢ & st

SEISEEANSEIR Uil

Operating life: The unit shall meet all the design requirements (for operation in excess of
45000 hours) @specified skin temp.

a) AP ST BIe: SHS HSRUT 3R 3falker I TaoH & fafvs wRol & a1g 9t srafes
TARAH TS DI G B | Tem g, S fos el saran T &:

Shelf life: The unit shall be capable of meeting all the functional requirements after
various stages of storage and spacecraft assembly as follows:
= {ifd gaiaroiy ufkfufadt # 5 auf
5 years in controlled environmental conditions.
= SfaRe A HAIeH SIR Fare & i TR W 3 9 &1 HeRul

3 years storage at various levels of spacecraft assembly and operation
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TRATa® Bl fecaex SRiqal & HSRU &I Iéid fAfd SR et safd & Hero ! fRufq o
3T T: U013 o SrRiftid Wrds iy v 8111 HSRum ofafdy 5 ay  3ifiies g9
IR UGS DI &RUT Bt TPHia R THT qUT fgeaer & faym=ia ueRi )R IUd THE &1
1} IeeRg FHRAT BT

Proposer shall specify the exact method of storage for the detector assembly; as well
as the recommended criteria for their retest, in case of long duration storage. Proposer
shall also specify the nature and extent of degradation and its impact on reliable
performance of the detector when storage time exceeds 5 years.

TRATa® SHTSSNITT (ogt Hft AR B T SY-TfHd B aTeh avgafl/acd| BT Ieaid HRAT G|
Proposer shall indicate life-limiting items/components in IDCA (wherever applicable).

3.4 ITSSRIT, WS iR twhis & fore yafaroiig fRufaar:
Environmental Conditions for IDCA, CDE & FPE:
sH1edl fafarad yafaoi aRfufadt &1 e & § gem gif:
The units shall be capable of withstanding the following environmental conditions:

3.4.1 WHSRUI 3R UR=ETe qraraur:
Storage & Operating Environment:

drfcier-3.4. 1 gafavvlly fyfa

Table-3.4.1 Environmental condition

TPIS/IUAISYA Sy, WIS 3k i

Unit /Submodule IDCA, CDE and PE
Rt /ard HSRUT fofe
Parameter/Conditions Storage Operating
dTgH (°C H) WIBR
Temperature (in °C) Acceptance -30°C to +65 °C -20°C to +50 °C
a5 @R & UIazM 9 1E-6 R AT URa= ¥ 1E-10 CR
Bﬂﬁaﬁ?ﬁ Ambient to Ambient to 1E-10 torr

Pressure (in torr) 1E-6 torr or better

50 +5 % RH @ 25+3°C | 50 +5 % RH @ 25+3°C
3TedT (% RH ) (TRTRITAT IUTNT B

Humidity (in % RH) ERM) (During Lab use)

3.4.2 fafes=or aramaRur
Radiation environment

TS P MRS 3R ITY TS SAdeap! BT Tara U, Il iR ufsarsit & I
TG GRT BT 3R IA-Foll R0 & HRUT &R0 & o1 AT BT grmi rfea fafaswor
I 4 ©-

Proposer shall ensure operation of the IDCA and its associated electronics without
degradation, due to particle and high-energy radiation, by appropriate choice of parts,
materials and processes. Radiation flux expected is-

At R # S/axNfd 20krad STIHIHRU SIS (TSI F forT AR 3R
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RifrepT & ST 50krad SRR S (ag Saa®! & iy
TID: 20krad ionizing dose absorbed in silicon (Applicable for IDCA) &
50krad ionizing dose absorbed in silicon (Applicable for Associated Electronics)
b) R &fd & U Wi 80MeV, TR 5x10' p/cm? & 1Y (IMESIT 3R ag
g & ferg am
Protons for Displacement Damage: 80MeV with a fluency of 5x10' p/cm? (Applicable
for IDCA & Associated Electronics)

¢) HRY 3TT: 80 MeV*cm2/mg & LET 0@ D15 SEE Ta! (Hag Sadei-d! & oIt ar)
Heavy lon: No SEE up to LET of 80 MeV*cm2/mg (Applicable for Associated Electronics)

faforRor fa=ayor & godt Evre fRUTT & TR 1 & & @1 g1 dlfs s e 3R 3T
I3 saacia!, RSN & SR &M aR | it H1edl B g I & I
uﬂwﬁaﬁwﬁw%ﬁhﬁﬁgmﬁtmm% 0 I UG foHar o wehaT g 1 T
T TR, TRATAD 1 S-S SHIAT TR [agd URI&0T/faRAN01 §RT SIUTe &1 UG
DA G

The radiation analysis has to take into account the worst case levels such that IDCA and
its associated electronics will operate as per specifications. If the units have already
undergone appropriate tests/analysis which meet the levels indicated, the same may
be provided. In absence of this, proposer has to demonstrate the compliance by
detailed testing/analysis on separate units

SHIs DI 39 UHR faie o fHd fovan S fos a5 sue SitaesTa # fomn faselt fiRTae
& B P! G|

The unit shall be designed and fabricated to operate without any degradation in

performance during its life.

3.4.3 YA /UYTd Vibration / Shock

SH1S DI 39 UHR feug SR A fovar S fos a5 g 8 9 o fots sm sik iy A
100 BEST I 3 1 quT W 3.9 H &t 12 udteror diorrsit & SR U= &1 guf o I |

The unit shall be designed and fabricated to ensure that build up and 1** mode is greater than
100 Hz and to meet the vibration as per the test plans given in section 3.9.

3.5 fay=igern faxeryor Reliability analyses

3.5.1 f&fe faxauor Derating Analysis

THa® &I et H Ugad uff 535 ch! & Ard-U1d Jag 3aaciHe! & Ulad dihe
el 1 e famerwor e g1 1fs 78 YR &1 Wb & Wit aRy da Te awarasit
7 IfARId AR AFS & STIR Jdd AFCS! &l T R g ol fawga feRfT fawawor faré
TRATG® §RT 300 YUt & T UGH &I ST | Ffehd SUSHRUI & drad= &I gaiga-d arda
IRy & SIYR R Ft S|

Proposer shall perform derating analysis of all EEE components used in the IDCA as well as the
proposed circuit designs of associated electronics to ensure that all circuit elements are
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meeting the derating criteria as per the applicable standard as mentioned in reference
documents. The detailed derating analysis report shall be provided by proposer at EM delivery.
Junction temperature of the active devices shall be predicted based on the thermal analysis.

3.5.2 UBUASY/UHUHSIIT FMEA/FMECA

T gxarael # SfcaRad AR AF & SNR, STSert & THt YT 3R dw@l & ar-ary e
ZAdC®! & forg fawaar Al uuIg fazawn (UwHEHs) a1 fAwadr Jts, THE 3R Hgayu
FIRAINOT (U THEEY) fehaT SIUT | TReTaes g1 $TH YYeTil & o e UhUHsy/Uhursan
Rué geM &t Seh

Failure Mode Effect Analysis (FMEA) or Failure Mode, Effect and Criticality Analysis (FMECA)
shall be carried out for all the parts & elements of the IDCA as well as associated electronics
as per the applicable standard as mentioned in reference documents. The detailed
FMEA/FMECA report shall be provided by proposer at EM delivery.

3.5.3 fay=raar 3HM Reliability Estimation

fa4E=IgdT 3BT MIL-HDBK-217 (Rev F- FIfCH 2 T §1G & TIHRUN) &b TdldH I &
SR fHaT ST | TRaTadh &1 fa=eloor RUTe & e 3R 37 U] & f[awardm o FeiRd &=
H Ugad gfa &1 off Ieera HRAT G, oFdT S@Ia MIL-HDBK-217-FN2 & T@1 fasar T g1
URATde D1 T HITI b1 fatherdl &) Fuiid a3 & fog e & wu o fazeivo, udiemur Ser/adiem
RO Tgd H=e1 BT

The reliability estimation shall be carried out as per the latest version of MIL-HDBK-217 (Rev
F- notice 2 or later). The proposer should also specify in analysis report, the methodology used
in arriving at the failure rate of cooler and other components not mentioned in MIL-HDBK-
217-FN2. Proposer shall supply analysis, test data / test reports taken as reference for arriving
at the failure rate values of such parts.

TTas Bl | Y g & sid § fawrarar aR (Emengdl H) iR faya-iadr &1 siiest UeM &,
forgept orT fAmfafad ol & forg Srgifa Temer daromr o &t STt
Proposer shall give failure rate (in FITs) and reliability figure at the end of specified life in orbit,
calculated at recommended operating temperature for following elements;
&n'é?ﬁﬁq Wﬂ%ﬂ) IDCA (including cooler),
b) THUS FPE
o SIS CDE

3fafke T & ardg fSSg & SR SRR Uare ardE § faedt ot fogee & fRufa 4,
TATdh Bl GielSR U Ugd Jferd fobdl S| fazayor de1aR fovar S|

In case of any deviation due to the spacecraft thermal design, from the recommended
operating temperature, the same shall be communicated to the proposer before CDR. The
analysis shall be carried out accordingly.
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3.5.4 G W19 fRUTT fa=aAW0T Worst Case Analysis

TR GRT 9aY WS FRUf fStre 3R SSSit (@er Tfed) iR Faiftd SaaeiHe! & Jiewld
forzary T forar smeem | faweryor fafeswor gure, 39 s+, IRififes afewar sik arem f$ue & em
H |

Worst case drift and tolerance analysis of the IDCA (including cooler) and associated
electronics shall be carried out by proposer. The analysis shall take radiation effects, aging,
parametric tolerances and temperature drift into account.

3.5.5 AT fIREYUT Thermal Analysis

TRATde RT idRes GaiaRvl & forg ardia faeivor fasar simer srufa fafd fRufd & dgd siftiesad
TATaRuT ToHH R SR faerelt srueg & Are H ged evre Ryt ware fRufad! oR foar fasan
ST

Thermal analysis shall be carried out by the proposer for space environment i.e. at the
maximum environmental temperature under vacuum condition and considering the worst case
operating conditions in terms of power dissipation.

3.6 YT P TUTGT Electronic Parts Quality

B B T TR Saiaei-d! ged SfdRe-dI ural & giF dIfgl | ged! & I9- & fog
SRR fH T S aTel T fe=nfHe®r i diferet-3.6.1 & feu T € | Fatar, 9 & STHeRT 3R
g Hfd & forg, R, Fmtar, fovmd, Bkl f9avor fed faavor afgd yrT &t U g2t e
AT :ﬂ%raﬁr%aﬁm-&eq & TR UG WR BT U A B a1 H geeh! Bl ST
¥ Ugd Ad & TS APl A1 3D THBE DI AMAAGAISN Bl GRT B aTal fcIRad TRI&0r 9
TOIRAT BT | URdTiad URI&0T i TR ST Jgafa ¥ fHofa forar e afe gxafad asteron
uﬁwyﬁ TGS AT DI GRT ! Bl 5, Y Vb U1 Bl SRABR A BT IHR JRferd
T g

The electronic components used for fabrication of the unit shall be of space qualified quality.
The general guidelines to be followed for the selection of components are given in Table-3.6.1
below. Manufacturer shall provide a parts list, along with details including quality level,
Manufacturer, heritage, procurement details, for the information and concurrence of SAC. All
component not complying the quality level as per Table-3.6.1 below shall undergo additional
testing meeting the requirement of below table or its equivalent, prior to use. The proposed
test plan shall be mutually agreed upon. SAC reserves the right to reject the offer in case
offered test plan is not meeting SAC requirement.

ATIPBT-3.6.1 YR B I[UTET BT WX
Table-3.6.1 Parts Quality Level
P.9. e $T UPR TUTEIT &R
Sr. No Part Type Quality Level
.| HHbsaR
Standard Semiconductors
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e SIUTUY A1 SUHY / TN TR of
O fopar T JANS or ESA / SCC level B
Packaged o T[UTGT ST GRI&I0T & FIY SIUT-CIIadt
JANTXV with quality conformance tests.
o «  UHIARUA-UISRUB-19500  SUEAGHAT Al
Die é‘@@?ﬂ g
MIL-PRF-19500 JANKC or ESCC Qualified
HHAD ﬂﬁﬁﬁw Standard Microcircuits
. SUNT / GHERT &R o a1 THSSUA-dIeRu-
38535 RUHT G-V
s fopar e ESA / SCC level B or MIL-PRF-38535 QML class V.
, Packaged . TAUE 2 WHE S A1y STHU SgHIRT HIT
ESA approved parts with LAT 2 test.
(i) THATSUA-UISRUB-38535 FlM-V a1 TSN
=7 Die qry Sidie IS S8
MIL-PRF-38535 Class-V or ESCC Qualified Space
grade die
a) SUHY/TTHHRN TR o 1 THIATRUA-33R [qwad
@y
ESA / SCC level B or MIL-ER failure rate 'S’
b) THSHSUA-SR fABad &R "SR’ Had 34 HN
THRI & fTT 5181 T’ SUAs el §
R U I\/’II.L—ER fa|Iu.re rate 'R’ only for part types where
3 Passive Parts SVIS not available
o) - RUITA/AUATS U - g U GRI&01 & 1y
'R’ TR & JAG™ AT & S-8189 Wi
BRIHH P 1Y |
Non QPL / QML parts — with Manufacturer’s in
house screening program equivalent to 'R’ level
with group A testing.
g o7 Jaeie a) SUYT/ THURH TR
(hadl Y SI-UDPR ESA / SCC level B
GASARLER! b) T - SHCHUHH! SARIH AN & TR Ha)
4 oI Connectors as per NASA — GSFC requirements)
Multi pin
connectors (Only
miniature D-type
shall be used)
: qei FdeR | a) SUHY/ THARAT TR ot
Coaxial connectors ESA / SCC level B
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b) IHE T 3R & TI&UN & 1Y THIRUA-UISRTD-
39012 A

MIL-PRF-39012 qualified with group A & B
testing.

3.7

A BT ATTIDHATY
Materials Requirements

a. Ugad dIg 3R 3fciie Arelt SRIEh TR &t g1 A1fgy SrudT HERUT a1 Iy uRare

fRufaat & Aige argreda aRfRUfadl & SR @ aTelt ST &1 s & e Iuged
T Y U B A1eV | b1 ATt &1 SHarial & Sfaral ged! & g Srgada
IR &1 IUART fosar Se | Tt It 1 IuAT A fohar Se o H By STedt gAud
gl

Ferrous and non-ferrous material used shall be of corrosion resistant type or suitably
treated to resist corrosion caused by atmospheric conditions existent in storage or
normal operational conditions. Non-magnetic materials shall be used for parts
except where magnetic materials are essential. Materials which are nutrients for
fungus shall not be used.

. BIEHD IR AHBHEHS Terd agrsdd R 3= fHata Rufadt & fRR 3§71 37 uardf

B A STHH B (TML) 1% J HH 3R Juegufig arw=fia Fe=-ta uerd (cvem) 0.1%
Q HH BN, e 38 24 1 & AT +125° C 3R 1x10°° mbar a1d B Tieror fRufa & wan
U1 ad TR AT, TifedT It 311fe &1 81 SUART fHaT SITE, S S Qb SiiaH
HId & R R TAaS gRT FAEY STIR S & AR 8| gTalds, 3T SUTNT
Hiford T 3R 37 HRUT B aTelt fathardT &1 UaT goiq UR 39 ot 3R fawawor far
ST

Organic and inorganic materials shall be stable under atmospheric and high vacuum
conditions. These materials shall have a Total Mass Loss (TML) of less than 1% and
Collectable Volatile Condensable Materials (CVCM) of less than 0.1% when
subjected to test condition of +125°C and 1x10™ mbar pressure for 24 hours. Only
qualified epoxies, potting materials, etc. shall be used, within their shelf life and with
cure schedule as specified by the proposer. However, their use shall be restricted
and failure due to these shall be recorded and analysed as and when detected.

gfe U IRt/ euieis &1 ITanT SifHard 81 S1dT & Sl T IS Bt ATaRgdharsit
DI R T8 B, o 3= SMfaRad ITAR I TOIRAT R | ETaics, ST JUTNT Hifia
BT 3R 39 HRUT g aralt fpat it TRIel &7 uar Iem IR IY ol [HaT ST 3R
I fazeryur fosar S|
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In case use of materials / epoxies that are not meeting the out-gassing requirements
becomes mandatory, they shall undergo additional treatment. However, their use
shall be restricted and failure due to these shall be recorded and analyzed as and
when detected.

d. 3HH Uerdf & 99 3R IUANT ¥ §°-T TR, STt SRTHM UTgaf ! U gaR & e
U H ST A ST GH 7 81, Ig1 FHIOId DI/ 3f1fe GRT SuGaR YR Uar
DI S 3R DT YT AF DI & St
The selection and use of dissimilar materials shall be avoided, where it is impractical

to avoid dissimilar metals in direct contact with each other, suitable protection shall
be provided by proven coatings/plating etc. and shall be informed to SAC.

e. g% AR Bt ATl g, Jat favat vt garita fUsa Sriws W Ikt &1 uexi,
3R AT URIer ST 9 $! faaR & fore vga fovan Sre|

Where a new material is required, the performance of the material on any
comparable previous program, and qualification test data shall be submitted to SAC
for consideration.

ST 0% & U U & ¥ H, SN &1 T arell i &I fogd i, 3d i,
ToraT Wi RUTE SR IR wieror aRomdt & w1y, FHte & o ¥ &f e
D S|

As a part of data pack, a detailed list of materials to be used shall be provided to SAC
for review; along with their COC, Quality Acceptance Report and Out-gassing test
results.

3.8 ﬂ%ﬁiﬂ, HSRUT GﬁTW Packaging, Storage & Transportation:
()  IUB0 Pl 3uHS!, fagya, Tifiw 3R yaiarviig effd @ s & oW Ud® Sa18 &l O

fopar StaE |

Each unit shall be packaged in order to protect the device against ESD, electrical,
mechanical and environmental damage.

(i)  SYP IHATAT, -3 Yboll 3R HeAda! Udboll b AT el & HieR I Sewm, St
TitAe Fed!, TSl 3R Yd & Ufd Tforieh g |

Further, the individual packages and the intermediate packages shall be fixed within
the shipping package, which shall be resistant to mechanical shocks, humidity and
dust.

(i) oTet ot Smazas B, 3Prsal 3iR/a1 uRaed HeR & AT SrerT-3ra dbsn | ArgeroH
YFSHI Bt AT G AMRT, Afh TgWOT 3R &RV B AhA & ford R1udie T ugal IoTs
DI YLD A5 U Y (a1 o 9 |
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T 3 GE¥Tl & [org 7 far 5 |

The material on this page is the property of Space Applications Centre, Indian Space Research Organization.
This material should not be copied by any means or used for any other purposes except in connection with
development and supply of the MWIR IDCA. gy Page 19 of 35




THSGIATIHIN HISSIAT @ 1B 8 eI B] Sffteiar
Expression of Interest for the development of MWIR IDCA

Wherever required, the individual packages for the units and/ or transportation
container shall have facility for nitrogen purging, so that the unit is purged with dry
nitrogen before shipment, to prevent contamination and corrosion.

(iv) T8 & far S anfeu o »Treret atelt- Wiy 1 ST faaid 3o1al & U &
fore =16Y foan sa, Fifes a8 IuaRl Sial 3R ey @t e WA W YeRe gHE
ST gl
It is to be noted that "Pink poly-foam" shall not be used for packing of the
individual units, as it has a corrosive effect on gold plating of the device body and
leads.

(v) Tt gxardet fRifth Uorwr & Hew foar smem|
The shipping documentation shall be enclosed in the shipping package.

ﬁm@ﬁﬁﬁ%%%@ﬁm,wa%wmm%ﬁ%%ﬁﬁ&m

In addition to other mandatory shipping markings, the following additional marking shall
appear on the shipping package in bold letters:

“HATIYT A FUTSt HANDLE WITH CARE”

“ESD SENSITIVE"
I faya-iadr arat geo”

“HIGH-RELIABILITY COMPONENTS"

“Had AR AMTUPd HHAl B SURATT H STAS! Y& & ATY TGS qa1avl J Fier
e
“TO BE OPENED UNDER CLEAN ENVIRONMENT WITH ESD PROTECTION ONLY IN
PRESENCE OF ISRO AUTHORIZED PERSONNEL"
“STORE IN A COOL AND DRY PLACE”"

3.8 Uisd UPHfd

Model Philosophy:
WRIe 1 Rigid 38M sfagr, aadr Rufd, srafay™ sife & sMyR &R a4 fasar smam|
TR AR TR, 39 <14 aRon & faurord fasar man g, srifq

The test philosophy will be decided on the basis of Flight history, Qualification status,
confidence etc. In general, it has been divided in three phases, namely

= Q'Gmaltlﬁll Arsd (é'QTD Engineering model (EM)
= IRYAr 4i8d (@gUH) Qualification Model (QM),
= IS HISA (FM) Flight Model (FM)

a) RUI-1 SefAafdT Afsd

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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Phase-1 Engineering Model

SR Ared go1al faggd iR Jife U ¥ sifar IS Alsd IHIsal & IHMH Bl
g 3R Iyuf uftarem dromm T & orf w1 § Gam it €1 olfafT fisd sargal &
IRIPT-3.9.2 & STAR YT WIS TRI&07  oRAT 1T

Engineering model units are electrically and mechanically identical to the final Flight
model units, and are capable to perform over the complete operating temperature range.
Engineering model units shall undergo Thermal Cycling test as per Table-3.9.2.

b) TRUT -2 AT AlSA
Phase-2 Qualification Model
U fog/fAe™ & AWd §, gAa9 TP SHIS &I Ul GgdT Ue0r | ToRAT 8N T8
RO Had Ot SHTARIP § oId YT FSTIe BT SidRe H IuART & g ararar wiemn 7
g3 81l 3faRer I foRmyd SR et divaar Rutef ot aeiten & a1, ¥ TRarfad goms
DI AP SN & 1T IUGaIdT 3R $H °AR01 $I JANTdT BT 01T T | Hisler A
SHIS & 9T B ANcH deama & (U H, TRdtad o+t gig=ita argar aern warfad
B b 8
In the case of new design / development, minimum one unit shall under go full
qualification tests. This phase is required only if the proposed design has not undergone
qualification testing for use in space. After a review of the space flight heritage and
previous qualification reports, SAC shall decide suitability of the proposed unit for
required application as well as applicability of this phase. In case of minor change in
configuration of existing qualified unit, Proposer may propose their incremental
qualification plan.

gt & fog 9afd fecaer sRiaa SR Hafdd Sagei-a! fayw=iadr 3R T[uradT &1 2P
T ISM & 3ifcH fa=ama &1 quf ufaffiia &= arcl 81 a1feU | IFgd Aied SaTs I dlfedl
3.9.1 % 3FIAR YUl JId TRI&OT § ToIAT 81T

Detector assembly and associated electronics selected for qualification must be fully
representative of the flight final configuration in terms of reliability and quality.
Qualification model unit shall undergo full Qualification testing as per Table 3.9.1.

il giemnt & SR fAwrad @ Rufd & fawadr &1 SR SR 9 & U 8q
fEomga/fafor § sraxgs W=NYS Bt UgDH B o, SRAiGfd AcS faggd-vdRia
fafre=it 9 faaed g1 IS drg Hieal &t Sriad AvadT SnaT & Jhd YA 3R 4
Y Hordl & 91E &) I BT S| IS Hisd THUT 1 P St gl @ fhar smem
ST ITANT At TS & forg foba T o1, feireA iR fmfor ufseaneli # is sgamd
el foba e |

In case of failure during the Qualification tests, the cause of failure and necessary
modification in the design/fabrication required to overcome the problem shall be
identified, the rejection criteria being deviations from the Electro-optical specifications.
Assembly of flight worthy models shall be taken up only after successful completion of
qualification exercise and clearance from SAC. The Flight model FPAs shall be fabricated

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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from the same lot of materials which were used for Qualification unit with no changes in
the design and fabrication processes.

¢) TRU-3ISHHISH
Phase-3 Flight Model
g EEl ufharel 3k SRR &1 IuAlT fbar ord &1 I+t IS Higd ghieal B
fECTeR TR | ISH WP TR UL, 3R TP §1E THIHd FHTe WR TR Wi udtemr
T Sme: ST fob drferept 3.9.2 H Sarn T g

The flight model units are of final electrical and mechanical design and configuration
using screened Hi-Rel parts, qualified materials, processes and workmanship. All the
flight model units shall be subjected to Flight Acceptance Level Testing, at the detector
level followed by integrated unit level Acceptance Testing; as per Table 3.9.2.

3.9 U&MUT UHfd Test Philosophy

3.9.1 Tﬁ"'ﬂ?ﬂﬂ'\&&ﬂ Qualification Test
gl ATed IHIST! BT AT TR TR0 1d & 718 Aferept 3.9.1 & SR fovar S|

hael QM & el TRI&IU b SIS B, ThUH SepTs BT Wiepia TR URIETUT T SITQHT | Ayl
TRI&01 & SR ot of wteror & <t 71 {5t o fawsern o1 Iuerur & UexiE a1 3Tt
Afepiieres fRye-ad R usa aret uHE & fou fazaiwor fear sarm| fawadr & o1g, afe
IHhTs DI foogd § w13 uRadd foar ST &, o SRl Jeafd & SR Ue 78 SoTs &l
gfg=itet dvgar uteror fosam Sam |

Qualification model units shall be subjected to Qualification Level Test as per Table-3.9.1

below. Only after successful testing of QM, FM unit shall be subjected to Acceptance
Level testing. Any failure observed during any of the test during qualification shall be
analyzed for its impact on the device performance or its long-term reliability. Subsequent
to failure, if any change is to be carried out in the design of the unit, then a fresh unit
shall be subjected to Incremental Qualification Test as mutually agreed upon.

AT 3.9.1: THTAT TH&UT 3rehH 3R Afea

TABLE 3.9.1: Qualification Test Sequence and Matrix

. LiCr)
3. | g Rufa it | saagitra
No Test Condition IDCA Associated

electronics
| IR T e YR & fafe J J
' Initial Visual Inspection Proposer’s specifications
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REr@ X < 5x 10
5 WWHﬁ&FUT atm.cc/s He _ J «
Cooler Leak Test Leak rate < 5x 108
atm.cc/s He
fegd wd e T 2.1 (FS 2.1) &
3 UHTRIT URA&01 SR \ \
' Electrical & Electro- As per Table 2.1 (Section
Optical Tests 2.1)
, | BTC TR Tl +65°C, 24 °¢ ./ ;
' Hot Storage Test +65°C, 24 Hours
: Fiee TR Teo -20°C, 24 °¢ J J
' Cold Storage Test -20°C, 24 Hours
, -20°C ¥ +65°C,
Afra yrie arsfa soc/fie, 5 <
6. Passilve Thermal 120°C to +65°C, v v
Cycling )
5°C/min, 5 cycles
, VSR STedr T +40°C, 95%RH, 24 ©c J J
' Storage Humidity Test +40°C, 95%RH, 24 Hours
o | ST O T Sine g8 3.9.3 B 3IAR J J
' Vibration Test As per Section 3.9.3
5 arefes® U utem WS 3.9.4 P ATAR J J
’ Random Vibration Test As per Section 3.9.4
-20°C ¥ +50°C,
afvererT dra Praig 10C/f¥e, 5 <05h, AR
0 RIECANK] >1E-5Torr J J
’ Operational Thermo- -20°C to +50°C,
vac cycling 1°C/min, 5 cycles,
Vacuum: >1E-5 Torr
" mqﬁw 2000 U< @ +50°C J J
Life Test 2000 hours @ +50°C
5 S S udtem MeThT-3.9.6.1 P THR J J
’ EMI/EMC Test As per Table-3.9.6.1
- JifAd SATaTd URT&r W€ 3.9.5 P AR J J
Mechanical Shock Test As per Section 3.9.5
14 | [95ad T faggd dIferepT 2.1 (@S 2.1) J J
| Ut URtefur AR
39 U R & 7TE ST FT IR SaRE FTINT 7, YRAT HAe e GIST FT & | 37 Tl

P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
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Electrical & Electro-
Optical Tests

As per Table 2.1 (Section
2.1)

Final Visual Inspection

ROd e < 5x 108
15 Wﬁ:@qﬁ&ﬂﬂ atm.cc/s He N X
" | Cooler Leak Test Leak rate < 5 x 108
atm.cc/s He
6 3ifom ez e UdIae & fafaw J J

Proposer’'s specifications

qe-1: 3HTs ! off UexiA IRTae &1 gedtiee] o & ol Udd JaiaRul TRI&Ul & §lG €4
e, STESITT o7 Y& feara e, faggd SR fagga-ueria usiemn oo S|
Note-1: Visual Inspection, Fine Leak Test of IDCA, Electrical & Electro-Optical Test shall be
carried out after each environmental test to evaluate any performance degradation in the
unit.

AYe-2; 3BTs P! YATaRT uRlerur o Jitof qeft A1 SITE, Sie 98 SURIGd Ae-1 o IR TRI&l
# 3ol gl

Note-2: Unit shall be considered passing the environmental test only if, it passes the tests as
per Note-1 above.

3.9.2 m Tteqor Acceptance Test

SI fohT 7T BTS-X W, ATHRAT SR IRG WM 3R SRR B Ufsharadi o1 et fbar
T 81 9yt IeH Aled godl W A & T8 Aifadl-3.9.2 & AR ISH WidHid TR
TRigfur o e

Flight model units represent the final electrical and mechanical design and configuration
using screened Hi-Rel parts, materials and processes of qualified standard and
workmanship. All the flight model units shall be subjected to Flight Acceptance Level
testing as per Table-3.9.2 below.

It 3.9.2: Wiipfa wdteror srgewpw ok At

TABLE 3.9.2: Acceptance Test Sequence and Matrix

®.. | oemr feufa ITTSRANT | s
Sr No | Test Condition IDCA gﬁaﬁﬁa&
Associated
electronics
i URIYS == FRle0r | URaas & A e v v
Initial Visual Inspection | Proposer’'s specifications
i) faqygd ud faggd-
ORI qIIPT 2.1 (TS 2.1) & AR J J
Electrical & Electro- As per Table 2.1 (Section 2.1)
Optical Tests
59 98 R 3 TS SR @7 WA Sl T B, YRAT SfaRe ST G157 BT 8 | 59 T

P FTTNT THSKTHTSHR HESINT & FaET 13719 SN Twirg @& fear §4a] i) a7 S [ areqe
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ii) PR ol URIEUT 1 &R < 5 x 10 Batm.cc/s v X
Cooler Leak Test He Leak rate < 5x 108
atm.cc/s He
iv) R 9 +65°C, 24 °¢ v y
Stabilization Bake +65°C, 24 Hours
V) ATy yvier ArgfaeliT | -20 ¥ +65°C, 5°C/[E, 5 Tsh v y
Passive Thermal -20to +65°C, 5°C/min, 5
Cycling cycles
vi) gRETe yHi-d® -20 ¥ +65°C, 1°C/fe, 5 4, v y
WI%W %a:{q: > 1E-5 Torr
Operational Thermo- -20to +65°C, 1°C/min, 5
vac cycling cycles, Vacuum: >1E-5 Torr
viiy | fAggd-UehT=i TRi&ur | drfereT 2.1 (TS 2.1) & 3fJER v v
Electro-Optical Tests As per Table 2.1 (Section 2.1)
vii) | T=a e TRAT® & faGRl v v
Visual Inspection Proposer’s specifications
ix) qrefwsd HUH TS 3.9.4 & AR v v
Random Vibration As per Section 3.9.4
X) =g fdferor RIS o [aTeST v v
Visual Inspection Proposer’s specifications
xi) faqgd-ULbRIg  GRI&T | qTfeiepl 2.1 (TS 2.1) & AR v v
Electro-Optical Tests As per Table 2.1 (Section 2.1)
xi) SUHSTS/SUHE URIE0T | WS 3.9.6 b 3UR v v
EMI/EMC Test As per Section 3.9.6
xi) | [9Ggd-UbTRIT URieor | drfereT 2.1 (TS 2.1) & IR v v
Electro-Optical Tests As per Table 2.1 (Section 2.1)
xiiy | PR lld OO | R R < 5x 10 *atm.cc/s v X
Cooler Leak Test He
Leak rate < 5 x 10°® atm.cc/s
He
xiv) | Sffcrd e=a FRI&I Final | TRaE® & fafe®t v v
Visual Inspection Proposer’s specifications
3.9.3 WIS HUT &0 TR
Sine Vibration Test Levels
ATRIBT 3.9.3: AT HUT UI&I0T
TABLE 3.9.3: Sine Vibration Test
AR Wi | Ty
Normal to the mounting plane
9 U8 U7 &1 7T GBI T WA Hie TTT FF, YRAT Al ST HIST FTE | 5 I

P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
T 3 Ge%gl & farw 7 g7 o7 |
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Mg (Bon) 3T Amplitude
Frequency (Hz) IgdT IR Qualification level
5-20 12.4 et (0 9 Ui ao )
12.4 mm (0 to Peak)
20-50 20 9H
20 g
50-70 15 UH
15 g
70 -100 8 UH
89
WY & 2 3iq / fore
Sweep rate 2 oct. / min.
A& @ & GUHiaR
Parallel to the mounting plane
TR (To) 34T Amplitude
Frequency (Hz) IIgdT IR Qualification level
5-20 9.3 it (0 9 RReR d)
9.3 mm (0 to Peak)
20-70 15 UH
15¢g
70-100 8 UH
89
W &R 2 3fided / e
Sweep rate 2 oct. / min.

3.9.4 GTef33 P U&IUT TR Random Test Levels:

ATRIPT 3.9.4: TEfd® HU= uiemn
TABLE 3.9.4: Random Vibration Test
AR W @ ey
Normal to mounting plane
3mgh (8<) HiewSt (St 2/ g¢o) PSD (g% / H2)
Frequency (Hz) YIgar WX Wﬁf R
Qualification level Acceptance level
20 - 100 + 3 dB / oct. + 3 dB / oct.
100 - 700 0.15 0.07
700 — 2000 - 6 dB / oct. - 6 dB / oct.
Tqul SiteReHTY 128 ¢ 85g
Overall grvs
Y1 GIST BT E | §F G

59 UF OV 31 78 GTIR] &7 WG SaRe ST &%, YRTT Sanel 7
P FTTNT THSKTHTSHR HESINT & FaET 13719 SN Twirg @& fear §4a] i) a7 S [ areqe
T 3 GE¥Tl & [org 7 far 5 |
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3afy 2 min 1T min
Duration
A& @ & GuHiaR
Parallel to mounting plane
T (&¢e) teast @t 2/ 5éw
Frequency (Hz) PSD (g° / Hz)
gl wR TWPpid W%
Qualification level Acceptance level
20-100 + 3 dB/ oct. + 3 dB/ oct.
100 — 700 0.1 0.044
700 — 2000 -3dB/ oct. -3dB/oct.
Tquf SiteReHTg 11.8¢g 859
Overall grws
3@y 2 min T min
Duration
3.9.5 THSRTY UN&UT IR SRS Test Level
3TgRI (8<H) Frequency (Hz) THIRYA SRS
100 —600 15 Stalt / 3fided
15 dB / oct
600 — 5000 600 T (A3
TRHY W)
600 g (at mounting
interface)
e 31 F. No. of Pulses 2

3.9.6 STHSATS/SUAH UIN&IUT STaRYDHAT EMI/EMC Test Requirement

P! B A Wﬁgﬂﬁ T TTdl & gﬁé@?ﬂuﬁ g
Wmlﬂlﬁauggrﬂﬁ%@?g ﬁw%?%u%%% 'wﬁawgﬂng?ﬂ
118 dTfeieT 3.9.6.1 H <RI AT B |

The units shall be subjected to EMI / EMC tests as per test applicability shown in below Table.
Plots taken during all the tests shall be kept for verification. Details of tests are given as below
table 3.9.6.1

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
T 3 Ge%gl & farw 7 g7 o7 |
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arfereT 3.9.6.1: SURT & famm A F fore Sunsms/Sunht uerr sraxgewar

Table 3.9.6.1: EMI/EMC Test Requirement for CDE without EPC

P.3. gigror faaRor qteror fafrd=r T
Sr. No. Test Description Test Specifications Applicability
UH | ThEH
QM FM
1. fafop=IOrd ITo- . 10KHz - 400MHz: A A
faggd &7 - (3RS 50dBuV/m
Radiated Emissions- . 400MHz-18GHz:
Electric Field - (RE) 50dBuV/m -83dBuV/m
2. faferzfora IeroH- g URIEf0T o 9 A GRI A A

faggd & - (3RS)- HTIRIDH AT UG DI ST
BIE] Notches : The requirement will
Radiated Emissions- | be provided by SAC at the time
Electric Field - (RE)- of Test
Notches
3. fafar=ur Hag=iterd- Tic 1R 1S (3RIAa): A A

ﬁ@'ﬂﬁ & (3RTY) Spot frequency mode (discrete):
(Wic HrS : . G1&(or & gAY faar

TS ccs Ul 8, Y& fordn S
) Details shall be provided at
Radiated the time of testing.
Susceptibility- . 3 &7 g E field
Electric Field (RS) strength:
(Spot mode : RIUH: 20 dl/aH 3R THEH: 5
Unmodulated CW) Eﬁ/@

QM :20V/m and FM : 5 V/m

4, fafaor ddg=iad | 50 Tgedl - 18 Whmgest: s dl/H | A NA

(1T H1S) 18 GHz 50 MHz — 18 GHz: 5 V/m
G2
(3FHISCS
BISERN

Radiated
susceptibility (sweep
mode) up to 18 GHz

(Unmodulated CW)

5. Uyl fafe=for e 7 kV &1 fSmsl diees A NA
A& (1 femmsl/Ads, 30 fe=m)
ESD- Radiated Field Discharge voltage of 7 kV
Test (1 discharge/sec, 30 discharges)

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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6. SUgel- Uhd fog 5 kV PT ST dlecsl A NA
fde wlierm (1 fewmsi /A, 30 fEwmsi)
ESD-Single Point Discharge voltage of 5 kV
Discharge Test (1 discharge/sec, 30 discharges)
7. SUHS!- WaIHD 5 kV 1 ST dlecsl A NA
YRT TRT&T (1 fewmsi /A, 30 fEwmi)
ESD- Structural Discharge voltage of 5 kV
Current Test (1 discharge/sec, 30 discharges)
qIe Note:

1. 3RTY 3R SIS TR0 & SR R forT S a1t Ut TRieqor 3 99 UeH fhu S|

Parameters to be monitored during RS and ESD tests shall be provided at the time of
testing.

2. 3faRe aH & T FElsgd & 3R U P18 & forg, fafeswor & e sk wea foig
e O AL BN §, 3TN T RSis g & aTex [Ud 3dbTs & forg, Wit i Suast udtemn
gt fafRuT &, Tehdt faig 3TR TREFTH® URT AN 8l B

For Unit located inside the main cuboids of the spacecraft, radiated field test and single

point discharge tests are applicable, and for Unit located outside the main cuboids, all the
three ESD tests i.e. radiated field, single point and structural current are applicable.

3.9.6.2 STTS! T¥T&UT fIaRUT ESD Test details
ST UHeT U TS W BT S | e A b STIR STES! T & 91e faggd
T {1 fobaT S|
ESD tests shall be conducted on QM unit. Electrical measurements shall be carried out after
ESD tests as per test plan.

3.9.6.2.1 fafd=fOra &= ud1&iuT Radiated Field Test:

gd® Uref Tag F 30 T Y g WR 7 Hal TS W HH 71 ISP SRIR AT 871 & srefie
BH W g & fAwreT # 18 iRmge 981 fiem a1t fewms &) d® d1ge Bl W 30
Uhs BI 3ary & e 1 fewarsl Ui Gdbs gift | Uieror Toerd =idl o & axifan a5

The DUT shall not exhibit any degradation of performance when subjected to the radiated
fields of less than or equal to 7 kV ESD, simulated at 30 cm from each side face. Discharge
rate shall be 1 discharge per second for a period of 30 seconds at each side face. The test
set up is as shown in figure below.

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
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3.9.6.2.2 Uhd ﬁ'g{ frde wdteor: Single Point Discharge Test:

o fearst e Red aRR &1 5 kv & sRIR T1 ITQ HH fSwret & i foran srar 8, at Srget
& UeRH B Big TRIAC o1 ST | S SUYUNEH B qdg IR A Hedqu] fagafl TR AT Sl
g I 3MTeh c o ST 3R RITI FaTe BT I [l off ob | fSwar ax 30 Yohe
3fafey & fore 1 fEwarsl ufd Abs g, 1) TP P IR, 2) U WIS By 3R 10 By W
TS Uit & | TRi&r Vesm i iU e o & fearan T g |

The DUT shall not exhibit any degradation of performance when subjected to discharges
equal to or less than 5 kV with discharge current return wire in close proximity, applied to
subsystem surface directly at critical points to simulate the discharge and local flowing of
arc currents .Discharge rate shall be 1 discharge per second for a period of 30 seconds at 1)
each connector, 2) one fixing screw on each side face and top face .The test set up is as
shown in Figure below.

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
T 3 Ge%gl & farw 7 g7 o7 |
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39 UF GV 3} 7S ST IR] T @A SR TUTT F7, HRAT SARe SFTE GIS B8 | 39 G
PT FTGNT THSKTHSHR HESIHT T FafRa 1377 3fiv awirg & sfaar 35! Bt g7 3 fd] arege
T o IRl & 17y 7 [H91 1Y |
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3.9.6.2.3 TYXATHD YRT UIEUT: Structural Current Test:

SIS DI 5 Hadl T HH AT ITP SRISR JUD (Tt & 31 g WR faddt o TR Bt Wvrell, uezi=
H fiRrae a1 fafd @ faae ueflRia 78t &= a1y, WRa-TeTe oic &fiem! BT 3B BT
A, fETarsl die el arR B foke fAuid Sl 1R @1 =i, dfes &t -3 fSwarst die
BT 3B {1 o1 Gh | ok faudid & W 30 s &t 3afy & forw fewmms <) 1 fewams ufa
g gt

The DUT shall not exhibit any malfunction, degradation of performance or deviation from the
specifications when subjected to contact discharges of less than or equal 5 kV, simulating
structural current transients, with discharge current return wire at diagonally opposite corners,
to simulate blow-off discharge current. Discharge rate shall be 1 discharge per second for a
period of 30 seconds at diagonally opposite corner.

HARDESS Grourd Plane for EUT
ELT == RE SHIELDED
] EUT o o e CHAMBER
GOSN D SsUFPORD SIMULATOR
EQUIPMMENT

RETURN

CHAMBER

INTERFACING
PANTI Contact ESD appbed
directly to subsystem

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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TS 4
Section-4
fSferavae sk Q=@
Deliverables and schedule

Tt gew! & fore faxgd fadRor wrded diferet 4.1 & faar 7w 8 | g8 faavur srdend srid Agayuf
21 PrdwH A frdlt Wt wepR &1 fawreq Yeuie gq Seitams &Y sRAieR &= S|
Detailed delivery schedule for all the components is given in the table 4.1. This delivery
schedule is critical. Any deviation in schedule will result in rejecting the EOI for
evaluation.

41 fSfravaed ik gy srfwa:
Deliverables and delivery schedule:

3 <t 718 arferet faftr Afsal ot Ut erima i &

Below table indicates the delivery schedule of different models:

ATIPT 4.1 YU HTAHH
Table 4.1 Delivery Schedules
%.4. Aisd qge “. PP | o
SI.No Model Delivery Quantity
schedule
(i) . 31T, IR HAT P.O. placement T0 -

SN AlSd (SUH) eT5U-1 THSSYIMRR 3R, | To+9 months
Tag gadci-a! & T THIhd P18 & U § Ades fRufd
(i) T wteror fare & ary Engineering Model (EM) Type-1 01
MWIR IDCA along with associated electronics as integrated

unit in mounted condition. Along with test report

THUH €13U-1 THE&YSATRR RSN, UG SAdedI & | To +12 months

T THIFA IPTS F w7 B Areee FRuRy 1 udtemor Ry %

(i) 1Yy 03

FM Type-1 MWIR IDCA along with associated electronics as
integrated unit in mounted condition. Along with test

report

fafapeor fazeryor Rulé axdrast To +12 months 01

Radiation analysis Report Document

(iv)

FUY TT3U-1 THS &g 3MR 3R TS NIT, Tafeid JaAaei-dl & | To +12 months

T, THIPd SHTS & w9 H, TS Ry B wdteror R &

i 01

QM Type-1 MWIR IDCA along with associated electronics

as integrated unit in mounted condition. Along with test
report

(v)

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
P FTGNT THSSTHZ N HTSSNAT & GFIRT [FHRT S Teard & srear gqa! & a7 iR fad) areqe
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SOl Alsd (3TH) CT3U-2 THESY3MESR  JSSNY, | To +18 months
e 3aae -t & 1Y, W‘Wé%wﬁ ages fRufd
(i) o) gdieror Rard & wry 03

Engineering Model (EM) Type-2 MWIR IDCA along with
associated electronics as integrated unit in mounted

condition. Along with test report

IS AIEd (THTH) THUH e15U-2 THE &G 3MR3R SMRSNIT, | To +24 months
HeifeId 3eiagii-eb! & HIY, Thicpd 313 b U H, A fRyfd
(i) H1 gieror RUid & amy 06

Flight Model (FM) FM Type-2 MWIR IDCA along with
associated electronics as integrated unit in mounted

condition. Along with test report

RITH TIRU-2 THERYSNZIHR MZSNIY, WaG FAGSIHD] & | To +24 months
Y, THIFd 3PS F ¥U §, 7SS R &1 wer Ko &
(viii) | I 01
QM Type-2 MWIR IDCA along with associated electronics as
integrated unit in mounted condition. Along with test report

TTgC Ared (ThEH) THUH THE &g 3Ta 3R €84-2 35S, | To +30 months
et 3! o 1Y, Thidhd SHIs & w0 H, Adcs U
(i) H1 gt Ruré & @y 06

Flight Model (FM) MWIR Type-2 IDCA along with associated
electronics as integrated unit in mounted condition. Along

with test report

Aied  (THUH) THSSYSHISIR  T18U-2 | To +34 months
&né?ﬁ?ﬁu w@asﬁaﬁﬁﬁ%w Ww&‘%w #,
00 TSes RUR 1 adiermr Raid & wmy 06
Flight Model (FM) FM MWIR Type-2 IDCA along with
associated electronics as integrated unit in mounted

condition. Along with test report

IS Hied (UHTH) THUH THE YIS 3R 2T3U-2 TSI, | T, +36 months
et SAae-h! o 1Y, Thidhd SHhIs & w4 §, Ardcs U
o) o) T KU & Y 03
Flight Model (FM) FM MWIR Type-2 IDCA along with
associated electronics as integrated unit in mounted

condition. Along with test report

IS ST ATSE R ST & & T yud fagayor Raid 3R | T, +12 months
3T e RITY/ATSe dIUETH §9TE 38 & ot yHd sl aie

(xii) | Thermal analysis report for heat dissipation on IDCA mount 01 set
and thermal implementation scheme for maintaining the
IDCA/mount temperatures

39 UF ¥ &7 775 G-I} T WG Hale TTaNT %, HRAT SaReE SgaT G167 B8 | 39 Gerl
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T 3 GE¥Tl & [org 7 far 5 |

The material on this page is the property of Space Applications Centre, Indian Space Research Organization.
This material should not be copied by any means or used for any other purposes except in connection with
development and supply of the MWIR IDCA. gy Page 34 of 35




OSSR HIZSITNT & [dBIT 8 AN BT =%
Expression of Interest for the development of MWIR IDCA

WS -5 Section-5

AT TAYg P dIe:
General requirements:

SIS & TR U B B! fAfd 31 T8l Jgls S|

No extention in submission of response to EOI will be granted.

SRIPH Yae

Program Management
o TKIG® U GHUT TRISHT Tee® &1 fafgd & S sy o et it nfafafert
& a0, et SR 999 & fore fomiieR 8| a8 I & AU Tehd dud g off
BIT 3R Y T T3 I+t ATl R Srifare! & oy sifdrpa gl

Proposer shall identify a dedicated Project manager who is responsible for
controlling, managing, coordinating all the activities connected with the contract.
He will also be a single point contact with SAC and shall be authorised to deal with
all the issues connected with the contract.

o TS U h-1dh! Idi & ol 9 ¥ U YU fog fafed foar S|

A single point contact for management & technical discussion shall be identified
from SAC.

IREL: TGS DI Y DI TS SHIZA! b fo1T &1 I8 B aRCl YaH A1 il

Warranty: Proposer shall provide two-year warranty for supplied units.
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