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For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad invites EOI for the following.
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SAC/EOL/08/D/2025-26 Expression of Interest (EOI) for Fabrication of Type- | 1500 Hours 1500 Hours
2 Super Lattice (T2SL) Epi Wafers for Development
of Infrared Image Sensor.
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Please submit detailed response to the undersigned on or before revised due date in sealed cover only.
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This is an EOI to assess vendors' interest in developing the Fabrication of Type-2 Super Lattice (T2SL) Epi Wafers for Development of
Infrared Image Sensor and submit their response in terms of their capabilities, facilities etc. as per the Eol. This is not an RFP/ tender for
which they need to bid. Details of the specifications, system/subsystem requirements, tests and other aspects will be covered in RFP during
tendering phase. Currently, vendor can submit their responses as per the Eol guidelines.
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As we are migrating to new E- procurement portal, kindly update your vendor Profile/Credentials by visiting https://eproc.isro.gov.in,
Tt fershaTa Tl 1 |82 hittps://gem.gov.in T SR TTaTHe §-HTohe WO (SIH) T Fl 1 Ufiehal &t oh foTe SiceTteet fefam Sirer 21

All vendors are encouraged to register themselves on Government E-market Place(GeM) portal by visiting https:/gem.gov.in
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No.: SAC/EO1/08/D/2025-26 Date: 11/02/2026

ST ok Trega el o FoTT S IehT 7R |, TerT, 3hT U W2, 3ia el SuT &g, stgHeraTs, frmfafaa & forg dentents e
@4 8 | For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad invites
EOI for the following.

SITIATS BIgeA . wfere ferawor Toere foter o wor
EOI File No. Brief Description Due Date & Time

T Wit Hageh o faehTa 3 €15U-2 U oAfed

Heh/3.31.21TE./08/ €1/2025-26 o qwm @ogene) wiaws & fo sfiwte A 13-03-2026;
SAC/EOL/08/D/2025-26 ireafw Expression of Interest (EOI) for Fabrication 1500 Hours

of Type-2 Super Lattice (T2SL) Epi Wafers for

Development of Infrared Image Sensor.

1. ﬁﬁﬁﬁﬁﬁﬁﬁaﬁﬁﬁsﬁ T &= Eﬁéw WWW.i810.gov.in i WwWw.sac.gov.in U IJqeTsY ? forem fafdy 5 \EEIN
i cIc\Gf ST T ST B I 38 IS T SISadle AT ST Hehel B |The detailed technical document including
specifications, pre-requisites that a vendor should possess etc. are available on ISRO and SAC website

WWW.isro.gov.in & www.sac.gov.in and the same can be downloaded from the websites.

2. Pre-Bid Meeting: . 3. 3ATS. T Soc TS T AR TS 1 G AHT o 90, SATHATE HIe o A1em & 18 Tt 2026
F TH JA-Al ok Ui T TS 2 PO qE-a § AT o hT AT 35t f i 17/02/2026; 14:00 S T
psod@sac.isro.gov.in 9T S0 g A H qﬁ—@?ﬁ 3% F T fofsh S0 W @ 3R ST To have better

understanding of the EOI and to resolve doubts, a pre-bid meeting is scheduled on 18th February 2026 through online

mode. Kindly share your willingness for participation in pre-bid on psod@sac.isro.gov.in up to 17/02/2026; 14:00 hrs.
Link for pre-bid meeting will be shared over mail.

3. o e o g oft ElieRon Tt R T $0er ot SIS ST SR, oS oh S sheret i) fo TG et GgE wE
SIS BT | Please note that, any clarification shall be sent to Email mentioned herein. However, response to EOI has
to be sent to below mentioned postal address only.

4. AT T T Wog R Aietes forehreh o forrt fafer 11-03-2026 (1500 Hrs. IST) 79 37 58 T8 Stefewamertt 1 i fag g
Yd W Sl Please submit detailed response to the undersigned on or before due date 11-03-2026 (1500 Hrs. IST) in
sealed cover on below address.

Y U WER AT Purchase & Stores Officer,
fatferar @z Tender Cell,
Ffafier suaT Hhy @Hﬁ) Space Applications Centre (ISRO),
aﬁugﬁ?ﬂr, mﬁﬁﬂﬁaﬁ, Jodhpur Tekra, Ambawadi Vistar PO,
WSATSE Satellite, STEHETATE Ahmedabad - 380015

5. fora fafsr sem S o FreeT W R fomm e fora e | No request for extension of the due date will be considered

6.  focra/at @ T vEdTa wefishd FET foRT SITEA| Late/Delayed offers will not be accepted.

7. AT STeTEEATAd ek e ff ot A 6w veet Hiersia foreTh | Shad <. oft. o1, e ofi frera fafer wr fafrea
gl ER%@:Q ﬁ:ﬂ?ﬁ yfcfsram Elﬁjﬁﬁ” Please submit detailed response to the undersigned on or before due date in
sealed cover only duly superscribing EOI Number and due date.

8. fomeft ﬁﬂﬁﬁﬁw%%ﬁ, 079-2691 3079, 38 psod@sac.isro.gov.in W HUh | For any technical query, contact
on 079-2691 3079, Email: psod@sac.isro.gov.in.

9. S éﬁw’é EY %I'Q SI@‘H, Ife aﬁé g3 qr éamsz 9T JehIfTd foham ST@l Corrigendum if any against this EOI will be
published on website.

10.  afs forelt +ff wroq 3 ISR ofi fédt o ofter o1of & ofew 2, A TS Ehtor Yeret G If there are difference in meaning

between English and Hindi of any term, the English version shall prevail.
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to register themselves on Government E-market Place (GeM) portal by visiting https://gem.gov.in
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Expression of Interest for Fabrication of T2SL Epi Wafers for Infrared Image Sensors

We 1: YN Section 1: Introduction

3falel IUANT g @h), YR 3falel IHUM W, 3fdiker fAUFT, YR WHR & 3farid
HrafaR Ted | AIgHS ST SR YT & Al-tez & g faggd-veria el
& frmfor & e 81 Hoh §RTTeT a7 Sfavad (THSSG TS SHR) TR e T SR (TASI SIS 3R)
W 39 # &1 IR a1 T8U-2 JWRAfed (C12U8Nd) ddb-ie! SURd \ied WH IRUTt &l
faeRId B Bt ST IR U8 Bt o et 8

Space Applications Centre (SAC), Indian Space Research Organization (ISRO), Department of
Space, Government of India, is involved in development of electro-optical cameras for
meteorological applications and earth resource monitoring. SAC is planning to develop Type-ll
superlattice (T2SL) based focal plane array responsive in Mid Wave Infrared (MWIR) and Long
Wave Infrared (LWIR) spectral band.

3T o T, THE=gRME3iR 3R TASwgesiR duled 301 § ¢l2uqud onetid ufafds Yace &
fEomga SR faema § Srgva TE aTd TRaraddis (W Sa/AerOre i) 3 sifisiy ot
ffaafaa ($anas) i 3f o 5

In this context, Expression of Interest (Eol) is invited from Proposers (Indian
industry/Academic institutes) having experience in design & development of epi-wafers for
T2SL based image sensor in MWIR and LWIR wavelength range.

1. TRAG® <RUNNA SYRd Ufifdd Haad & oo, A sk dafoi g Fafafed
Tfafafert & fore 39 v 3R gfaensii Ht Iuasdl & TR T AHSHRI/IHI0 UaH H|

The proposer shall provide information/proof regarding their experience and availability
of facilities to support following activities for design and fabrication of T2SL based epi-
wafers.

A. ETHTA STUTRT THEYSME SR 3R TAS®g3MEsR Hiereris Uamsi & forg fewmga
SYDHR
Design tools for T2SL based MWIR and LWIR photodiode structures

B. CI2UUTA IUHRUN SHRUT 3R UfchaT SIHRUT & fog ITHRUT
Tools for T2SL device simulations and process simulations

C. uaud Uf-awR A gfaumn
T2SL Epi-wafer fabrication facilities

D. A2uqud Tf-awR ifieeuE gfaemd
T2SL Epi-wafer characterization facilities

E. FIRIAgoIR & e sawas AR el &l fSulTg- dRA 3R 9 o oy SUHRUT U4 Jfaemd
Tools and facilities to design and fabricate mask sets required for pixelization

F. URccs wiceris TRuft W iex-aW yigavl (GaieH) & a1y aftfd tf-awd &R
fAfshaar & Ty FURIAES oA &t gfawr

U¥ Page 3 of 15
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Expression of Interest for Fabrication of T2SL Epi Wafers for Infrared Image Sensors

Facility to pixelize grown epi-wafers and passivation along with under-bump
metallization (UBM) on pixelated photodiode array

G. dWR SERIT, I SifeT, 9% R, T-ReciaRe SIféT @sm) ¢k RaRE & g
VIR SR ISR

Tools and equipment for wafer dicing, bump bonding, back thinning, anti-reflection
coating (ARC) and passivation

H. T% SUgad J18-3113¢ §eiics e (3MR3fIemed) & ury fUeices tf-awd &l I&ikd
B P glaem
Facility to hybridize pixelated epi-wafers with a suitable Read-out Integrated Circuit
(ROIQ)

| PR Hid @ TR (THTHY) B fIRear & forg gfaer sik usierr Yesy

Facility and test setups to characterize hybrid focal plane array (FPA)

J. AR ST, IR UId TRI&I0T SUBRU 3R 3=y STs HITHTT & fTY Fi-Red Ferd (1000)
gfaur
Cleanroom class (1000) facility for wafer handling, wafer probe testing equipment and
good die marking
2. TRAIGHdl B 3faRad Uidied Ydad & A & [0 TRIRPpd <l2THud UU-dwm & fSagH,
9@ SR faaRw &1 qd erjya g1 A1feT | TRaTadwdl Ud & Srishd # fadmiRid dhuaua
3Ny Ufcifeid Yo & TRUTH Ya |
Proposer shall possess prior experience of design, development and delivery of processed
T2SL epi-wafers for development of infrared image sensors. Proposer shall provide results
of T2SL based infrared sensors developed in earlier program.

gfciforar T TRgd URATd S GXATdSl & §1G & Wo! B (UG Saadhdrst & ey g | S8 Braat
3R/ siftrgrd wfafAfe &1 fisar sy T UHR &1 fawr &1 & Td sraadmarsit &) g1
B & for (Somme, Faior qur ufieror o forg Suasy gfaemy «f =nfee gif

The proposal submitted in response shall be in conformity with requirements laid down in
subsequent sections of this document. It shall also include the previous experience of the
foundries and/ or authorized representatives (carrying out similar kind of developmental work)
and the facilities available for design, fabrication and testing to meet the requirements.

WS 2: UMY W ATIRAHATY Section 2: Epi wafer requirements

T FEoTg AR 3R TATad & T & Y THESY IS 3R 3R TASKY 3SR Juichiig o1 &
yfafearsita euaud snufia T SRamme & S & & fesme TRIghrl & dHeur &
TS §, afc TRIgRT 1 & tohd fUaa fafcsr ¥ 761 gid &, f IRighy 2 &1 fEomg= Ixiei & Iy
fyefere foram STer SIR afe Te=i= TRy 1 & Q7 foba Siran & o RIgR 2 1 3t fEoga & any
TN QT | FEo TR & SR, TRATadhdl agdRI & J1eH ¥ Gafid 9984 & €0 § 9%

U¥ Page 4 of 15
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ONERT & o Rl UeH S| 9% &I ued oo, sgaxul, e a & st
Alsfi, fTRid SRS &1 fSTmsf 3R 3 gRIght 1 & ®is 90 81 df SIafi & oy uR=i
a1 FI agHar gt

SAC will design T2SL based epi structures responsive in MWIR and LWIR spectral range with
design consultancy and support from proposer. Two design iterations are anticipated, if single
pixel specifications are not met in iteration1, iteration 2 will be executed with design/fabrication
modifications and if performance is met in iteration 1 then iteration 2 will run with same design.
During the design lIteration, proposer shall provide design consultancy to SAC engineers in the
form of dedicated support through consultants. SAC requires consultancy service during T2SL
design, simulations, TCAD modeling of pixel, designing of pixel interface and debugging issue if
any in iteration 1.

dferepT-1 T AR & AT fAfde & aR & SHeR! <t 31 3 fafder qut s &1 fves-3ife
Hifen & SR sifom = fear smem|

Table-1 gives tentative epi-wafer process specifications. These specifications and any other will be
finalized during kick-off meeting.

arfereet-1: T dww fAfadw

Table-1: Epi wafer Specifications

aféra fafad=r Targeted Specifications
HHID LIEK] ELaH TISSYITEIR | UASSUSTER
S.No. Parameter Unit 6 PASE LS| i PACE: L |
MWIR T2SL LWIR T2SL
1. @‘o@:ﬁé@ Spectral Band gm 3-5 75-11.0
2. | e 3iip dced (3ifdpan
3{fehaT BT 50%)
Cut-off Wavelength (50% of Hm >2 11
maximum response)
3. WIFFTHTCITI'I:T K > 90 . 75
Operating Temperature
4. | 3% FC oT@ AJcm? <1x107 <3x10°
Dark Current Density (goal <1x10% | (goal <1x107)
5. | ®icH &l o
Quantum Efficiency % 245 225
6. | fafRry Gg@w @€ i . ”
Specific Detectivity (D*) cmHz/W 1 2 1x 10 2 1x10

U¥ Page 5 of 15
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WS 3: CanIE DL E‘f@TﬁW S-ﬁ? ST BT QIURT Section 3: Realization approach &

Scope of work
Tt el sk Tog-iar &1 faavur diferer-2 § fear mn g

Details of activities, responsibilities and timeline is provided in Table-2

arferept-2; nfafaferay @1 faavor iR o1 &1 graRT

Table-2: Scope of Work, activity details

HHID Tfafafer SR
S.No. Activity Responsibility

1. | 13U -2 gRdifew uicha vaTg 3R fewirs Faw faaron Vendor
Type-2 SL process flow and design rule details

2. | T13Y -2 gWRAfe (E2uuNa) T-1Rd {3 ud Rga=m Jb SAC
T2SL epi layer design and simulations

3. %GETIFITFT&‘ITQHW faohdT Vendor
Design Review and consultancy

4. | IRER gHd UU-TRd I, HICTS 3R Uil Scl fadhdl &I JUg HRAl
Submission of mutually agreed epi layer stack, thickness & process I SAC
data to vendor

5. | P S8 39YC & YR W U &1 fabr™ fashdT Vendor
Growth of epi as per SAC design

6. @Wﬁw%ﬁé%ﬁwm fdohdl Vendor
Submission of epi wafer test data report to SAC

7. | uopd e dfavad ok udlemur fashaT Vendor
Single pixel fabrication and testing

8. | Tohd fUate U1&r ST RUIC deb &l gyg Bl fdohdT Vendor
Submission of single pixel test data report to SAC

9. | IUd SRS B 1Y TY BT HhRUT fashel Vendor
Hybridization of epi with suitable ROIC

10.| TRI&OT URoIE o Tt 3R Wil dd SAC
Review of test results for acceptance

11.| T d9R 9 a1 Rydie 7q Wi dd SAC
Clearance for epi wafer growth with or without modification

e Su-del # ude nfafafdy &1 faxga quf fear m 31

Following sub sections describe details of each activity.

A. BICISTIS TTAT Photodiode structure

U¥ Page 6 of 15
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TG ¢RUITd BiIerars fUwid IReH &I feg iR 3gdRul & fae daH & = u o 71 man |
O SR 3Ry Thouaud geiReaRR &! Ay R W & foz-1 & e T 81 9% g = u 9
ST Hic 3R Hicd gl & o -1 7 Gars 78 IRfYe darl WRammsit &1 Iudht axe giad
R HM 3R USRF ® SFpfad Ha & U e WUl & W=ifdd e
STETTUTY/SIUTHe 2 THUd IUHRUT geReaR & fort Ueh URaTfad Ireft TR 3 (o fb -
1 7 fexaman 71 ®); BTeiifep, fashar ST Bee UG &I 98k - & forg Aferd -gad Al W=
&1 2t TReTa R el B

The standard T2SL photodiode pixel structure is considered as reference for design & simulation.
The typical layer stack-up of PIN and barrier T2SL heterostructure is shown in the Figure-1. SAC
shall carry out the device simulation primarily for dark current and QE using starting reference
structures shown in Figure-1 and shall modify its parameters to optimize the performance.
InAs/GaSb is a proposed material composition for T2SL device heterostructures (as shown in
Figure-1); however, vendor may also propose Ga-free material composition to improve dark
current performance.

InAs/GaSb SL
Absorber layer
InAs/GaSb SL
InAs/GaSh
Absorber layer
InAs/Gasb InAs/GaSb SL - Barrier
InAs/GaSb SL InAs/GaSb SL Contact
forr-1 fafre U ok ereRty 2vwee fgRgRR

Figure-1 Typical PIN and Barrier T2SL heterostructure

UY¥ Page 7 of 15



ZT3Y-2 TR Al ddH1b] HTEMRT Sfaved SHT Qv & 1B & [a17 Sfareta &1 siftefar

Expression of Interest for Fabrication of T2SL Epi Wafers for Infrared Image Sensors

B. BIcISTS %TrI'IET-T THI&T Photodiode Design review

fashdl B U0 uRUMHl & AR egAfaferd! o Iy <uaud snuia TO-TRa- &1 fasRia
PR B IR Ad-TTrS Sl STal o1 Ul AT g | faohar 1 ufshan sreuu (RIgaRr) &1 e &
fore S &1 afera BIeSt o1 Ufshar TRar +f I X1 AT | SH SratTaT, faohar TRaifad Bieierie
JUHRUT FETET TR THIET 3R IWRERS % forw 3mEamR twdie trenfifendl o S fadivs (FagsR)
& AR HT| DI o Ufchar Faifa FHHt, S IUHU & YeRH &I YU Bl 8, 39 feog
Ixited & e I & Aifey o @ 91 91fde | U Sz & i § uge Heayu fSog—
e (@ ISeR) TRU F URWRS T4 ¥ e & I fawmdr B fed-3ih dod &
JARHR (IUNT fa=INT) &7 fIaR0r TeM B 3R 3 W A ARG U ST 81|

Vendor has to ascertain the proposed-foundry compatibility in growing the T2SL based epi-
structure with tunability as per the simulation results. Vendor should also share the target foundry
process recipe to SAC for carrying the process simulation. In addition, vendor shall arrange
industry expert (consultant) on IR FPA technologies for review & consultancy on proposed
photodiode device design. Any process related shortcoming, which affects the device
performance, should be brought to the SAC notice for design modification. Device design will be
mutually reviewed at Critical Design Review (CDR) stage before fabrication. Vendor needs to
provide the details of consultant (Industry expert) at the time of kick-off meeting and obtain SAC
approval on it.

C. TU-Aw AP 3R SIfUAEIU Epi- Wafer Growth and Characterization

fagheT a1 Ih URaTiad HRTIGR faga wifian o a1 Sol Gedid 3 o1 TR ¥ & S8R Sl2uuud
T At 1 I id o1 T -2y & fore widiar et ouifaes s\ TfieRi (wasls) 81 Uit awy
¥ forg fafad=i &1 arferert-1 & AR fashdT gRT O foran ST 81 JUR MR & SR faghar gRT
G a1 ST (SHAR R = 3 $9)|

Vendor or their proposed partner shall grow the T2SL epi wafers as per mutually agreed layer
stack after detailed review. The preferred method for epi-growth is Molecular Beam epitaxy (MBE).

Specifications for epi wafers to be met by vendor as per Table-1. Proposed wafer size shall be
suggested by vendor (typically > 3 inch).

faorar aftfa Tf-awd @1 siaxge uteron & TSN quiH B SR AU &1 fawgd RaiE & Iy
BRI TUT T&0T ST FATIH & foT T DT ST BRI | AIfeiehI-3 H Hiaas & a1 vt I
W Ui {63 ST arel H1oHT B et g 7S B

Vendor shall characterize the grown epi wafers for required tests, provide detailed reports of

measurements along with procedure and test data for verification to SAC. Table-3 shows the list
of measurements to be carried out on epi-wafers post fabrication.

U¥ Page 8 of 15
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aTfRrp1-3: T-awr arftergome
Table-3 Epi wafer Characterization
% T YTl AT feayoft
S.No. Required parameters measurement Remarks

It AT AT R §U e &1 RUIE Udd &t ot |

1. | Report shall be submitted to SAC specifying material
composition
TR, ST USRI IR SRSl & Wk B FiGE Fd §¢

, I B RUIE g @t ot

" | Report shall be submitted to SAC specifying composition, | 3TdRgd Ul HIAA %ﬁ

doping concentration and impurity levels I1a A9 fafd &1
fEoe o Ifcared T-UoR, idik® 3R W-THR Ral )R | faavor 3R ured uRomd
IEH Aigd &1 A Hufika Hxd gT RUIE TRgd &1 ot | Iuas a9

3. | Report shall be submitted quantifying carrier
concentrations on n-type, intrinsic and p-type layers Methodologies & test
mentioned in design. results should be
OIE o T 9 T I8 3R TN WIS & 29T B WV | provided for necessary
Y Y I fohar Sy | parameters to be

4. o S
Report shall clearly indicate visualization of surface and measured.
defect structures in sample wafer
fafirel TRl oY o S(a=Ny® WA B! TERTS WBTRICRT B

: I HRd gU SId! WISl Sel

" | ECV profiling data indicating depth profiling of various

layers e.g. absorber layer

JURYa [T Sl THAT AHR/3{RIeh I TR a1 ST 913 3R YA e & forg far s anfeu|

Above measurements need to be carried out on sample wafer/calibration run and should be carried out for each lot
@[Ty 7Y gR WRAeR & T HRXRD AT 2+ 300ppm & 3HaR BT AT
@The HRXRD measurement should be within < +300 ppm for each parameter measured

# B RE b Siuc TR ST HHCIH WR TRY 2+%30

#Tolerance on doping concentration < +30% on each type of dopant

D.

fae R Tfu-dw R Ragea iR gt fHegor

Pixelization & UBM deposition on grown-epi wafers

I @1 fURIATZoRM TR &1 &A1 1T | THUTT URET 15um Ui o & 1Y 640 x 512
e &1 8| fashal & FUaRageIRF § da SiEx 99 Hed (gaied) Fagu d sRest ferimmest
& YA i & el SRt HID A §H B |

Vendor shall carry out the pixelization. FPA format will be 640 x 512 pixels with 15um pixel pitch.
Vendor shall develop necessary mask sets for each level of lithography required from pixelization
up to under bump metal (UBM) deposition.
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ORARZORA & §1 fdbdl & BIdg AFe Ufbdl & 3R JalTd BT g fadsar &1

%@gﬂ@mﬁﬁqﬁwﬁ%ﬁ%ﬁus@nﬁaﬁﬂmwwm%mﬁw
I

After pixelization vendor needs to carry out UBM as per foundry standard process. Vendor needs

to provide the details of metal composition/metal stack utilized for UBM deposition in the
pixelization report.

E. fUsdarsead sk gaiew e &1 sifireemm

Characterization of Pixelization and UBM deposition:

faohar aifeer-4 & Sfcafad sifiaemm f[afal &1 Iua FRer fUeegoRE SR geted g
ToeRTT &1 fafed HTT| fashdl &1 S &) TToH & forg uRieror Set o 91y 119 &1 favga Rue vega
S B

Vendor shall characterize pixelization and UBM deposition quality using characterization methods
mentioned in Table-4. Vendor needs to provide detailed reports of measurements along with test
data for verification to SAC.

aifereT-4: feaargeas iR gdiew Hagor &1 sfiraemo™
Table-4 Characterization of pixelization and UBM Deposition

%4 TSP YTl ATIA feaoit
S.No. Required parameters measurement Remarks

1. | SEd UiersfeT et Sff o] ST &t TeR1s Uitrsfei
EAERIRIE
ECV profiling data indicating depth profiling of
applicable doping

TG H YTl AU 8

2. | u1g % ded o Y T e Hady 7 Wﬁm\?ﬁi@mfiﬁ
Sheet resistance values of deposited under bump B
metal JUdSY B

3. | ST UTg AT aRR/3HifR1ep w0 4 fadfed urg o e Rfdy ,
B gt i Methodologies & test

results should be

Report specifying missing metal or cracked/partially orovided for necessary

delaminated metal pads by IR microscopy

. parameters to be
4. ?Wﬁ%@ﬁ%@*mﬁww measured.

Report specifying passivation layer quality to confirm
low interface state densities

* IUad AT THAT AW/ 3f=1Tdh AR I IR fbT o =1fRT 3R YA dle R g1 amfeu|

* Above measurements need to be carried out on sample wafers/calibration wafer run and should be on each lot.
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# ST Figar W ga=iedr 2+%30

# Tolerance on doping concentration < +30%
F.  UfU-STE &) TH01 Uf$HAT Hybridization process of epi-die

fOeRICTZ IR o STq e RId TfU-athe ! fashdl GRT STaHTRIe U A Juersd T HRANAEH b
Y SRRAT & §1¢ ISR fHa1 M| THERGIASIAR & e YoHikd Twdit &t uig Jmm 3R
TASSYSNESR & oIy IwRd THUTT &t uia T faohdl gRT favga Sifaemm ok Ue= geaie
& TG o B YY& 1 S | Topdi fafder drferepr-5 # Ffgd § |

Grown epi-wafers after pixelization shall be hybridized after dicing with commercially available
compatible ROIC by the vendor. Five quantities of hybridized FPAs for MWIR and five quantities
of hybridized FPAs for LWIR shall be delivered to SAC after detailed characterization and
performance evaluation by vendor. FPA specifications are defined in Table-5.

darferet-5: dofva Twdie fafrdr
Table: -5 Hybridized FPA specifications
P.9. e AR specificati
S.No. Parameter Specification
1. URU Format > 640 x 512
2. fo/ f=AT Pitch >15um
3. ST PHC (YATAd Jarad RUTT H) | MWIR < 1x 107 A/cm?
Dark current (at proposed LWIR <3 x 10° A/cm?
operating condition)
4, 3 wicH qardl (ARG MWIR > 45%
gufereta U§°[ UR) Average LWIR = 25%
Quantum Efficiency (over the
defined spectral band
5. TR a1 AT PRNU < 10%
6. TsaIcl NeDT < 50mK

Ufg SRt ® THUT A Rid & & ol STaRge TU-awhy o) ST &1 SITHM fadhdl gRT &l
UfehdT IUST & SHTYR TR a1 ST 3 | faohar gRT Yosvor § Wud gs Uf-awd ot T sifafked ufl-
Ay BT oik gudth o1 fewan =1dt N ht1 Tavur & for U fare S aral vf-dwd fawsfid farg
T UY-3TR & FHH Wi Y B 1-T

Number of epi-wafers required for developing five functional FPAs is to be estimated by vendor
based on hybridization process yield. The number of epi-wafers consumed in hybridization by
vendor will be additional epi wafers and will not be part of deliverables. Epi-wafers used for

hybridization should be from same lot of grown epi-wafer.
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YT, FHO1 & TG 3UGad UMY AR S5 B U D SHIaR [T ST AT | HHRUT & eI START
P ST aTeY SRS & RaRuT &) Tra T o IR T oiR wie @ Ugd 39 3% R smifka
ERRIEIGIEIHY

However, unutilized epi wafer dies post hybridization should be delivered to SAC. Details of ROIC
used for hybridization shall be shared and get it approved by SAC before procurement.

g STIRIS g, It fachd YhRUI & §I dTAIdhl-1 & AR T3 [AHGR &1 T H & [0 TRWRE
0 I 97 gsdee At d Jsuce oI Udal B &1 B H S| Ui &t 3R udd 84 & 9,
fAfsraar wRa ok TA-RudierM ST (e e &1 e fhu mu sifad Jeika Twrdiy ®
fepa ST B

If required, vendor shall also carry out substrate thinning post hybridization, up to mutually
finalized substrate thickness for meeting QE specification as per Table-1. After backside thinning,
passivation layer and anti-reflection coating (ARC) deposition is to be carried out on final delivered
hybridized FPA.

fasheT TeaierT 3R SHTEUM P SR YhRa ThUY & forg arferer-1 & Ruffea fafd o @
AT I

Vendor shall meet specifications laid down in Table-1 for hybridized FPAs during evaluation and
characterization.

S 4: @Tﬁf HATHGS Section 4: Acceptance Criteria
F. T 3wy R Wi wiemor

A. Epi- wafer level acceptance tests
T I Y 1ferenT-3 # Sfcafad gieril & ToRAT R 3R A% &1 YYeit I Ugd 3= dlieranl-
6 T IfcarRad fafa=il &1 g1 &1 ghm |

The epi wafers shall undergo tests mentioned in Table-3 and should meet the specifications

mentioned in Table-6 before delivery to SAC.

U¥ Page 12 of 15



ZT3Y-2 TR Al ddH1b] HTEMRT Sfaved SHT Qv & 1B & [a17 Sfareta &1 siftefar

Expression of Interest for Fabrication of T2SL Epi Wafers for Infrared Image Sensors

ATTIT-6: TU AW Wipfad wieon
Table-6: Epi wafer acceptance test
:FNHO tRTHeR Parameter HIH Value
1. | 9B a1 & 90 Ufa=Td o iR HICTS H SRAMAT | <+1%
Thickness non-uniformity within 90% of wafer
radius

2. | W BT & 90 HfdRid & HieR dTgeh gl IR- <+10%
THUdl (YD IR & o)

Carrier concentration non-uniformity (for each
layer) within 90% of the wafer radius

3. | U foig aIy (Tadtel) o <10 It 2 10pm I 3MfYH
Light Point Defect (LPD) Density & PN HHR & g
<10 cm™ for particle size of
210um

it & vga aRoms e & a1y e by S| Suddd A H, Ude gUg T 71T IBR UrEd
DI R T8 R UM &, < fashe B Ygerit & Toy Ifcaiad AT & AR fomr fosht sifafkaa
AT & BY & R o B bR J §H1 R

The results shall be shared with SAC before delivery. In case above parameters are not met on

each delivered wafer than vendor needs to refabricate the entire batch of wafers at no extra
cost as per quantity mentioned in deliverable.

q. WiHfien a1 v fUeda wr R Wiefa wiieon

B. PCM/ Single pixel level acceptance tests

DIz W TRftum/uemd e TemT off ST oie, T3 3R 31 * &1 UG Bt g, IV dTfere-1
¥ IR 3 fafd=i & forg Wi fa AFcs &1 R &A1 1|

Any PCM/ single pixel structures offering dark current, QE and D* shall fulfil the acceptance
criteria for those specification as per Table-1.

. GHI¥d THEUT TR UR WIpid Uteor

C. Hybridized FPA acceptance tests

IHRd WU dTferdT-7 & SOR Wiwfd AMds efaf e & O1 &A1 81|

Hybridized FPA shall fulfill the acceptance criteria® specification as per Table-7.
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ATfRrp1-7: HehRd THUIT Wipfd udiarn

Table: -7: Hybridized FPA acceptance tests

®.9. | WRTHIEI Parameter fafd=r Specification
S.No.
1. | ST Fie FRaiad e fRufd o) MWIR < 1x 107 A/cm?
Dark current (at proposed operating LWIR <3 x10° A/cm?
condition)
2. | ofied icH gara URYINT aufbdld | MWIR > 45%
13@0[11?) Average Quantum Efficiency LWIR = 25%
(over the defined spectral band
3. | YT SfehdT SRAHT-IAT PRNU < 10%

4. Q?I's‘élél NeDT <50mK

@ TG UAP FHRA THUIT R HUR AT 7T WHiex guf 761 81d & ) faohdl o1 fSefiavee # §ars 15 Sfeead
THT & AR o fomdt sifafiad amra & v & QR 97 B iR ¥ R A $1 el grift|

@ In case above parameters are not met on each hybridized FPA than vendor needs to refabricate the entire

batch of wafers at no extra cost as per quantity mentioned in deliverable.

WS 5: %%IWFH Section5: Deliverables

arfere-8: fSferavas
Table: -8: Deliverables
%.9. g AT
S.No. Item Quantity
1. UrSids/giehar faavur PDK / process details 1
2. | SRiYe fESg Htan axdrds ([diSiem) 1
Preliminary Design Review Document (PDR)
3. | forfeapa foome wflan aeardel RiSISMm) 1
Critical Design Review Document (CDR)
4. trfﬁ%cﬂfaé’r frceor e Raid 1 set
Characterization test report of epi wafers
5. | TRi&(UT URUTHT & 1Y Tehed [URISl fSargea 5
Single pixel devices along with test results
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6. |TEUURUHI & AN | THSEISMIIR MWIR 5
I ThUTT
Realized FPAs along QEISS_QQ\G{T'%G{R LWIR >
with test results

7. | THE=YSME3IR Iuifed Uiy aumef 10
MWIR processed epi wafers

8. | TAS®Yg3MZ3iR IHTYT UMY d%hy 10
LWIR processed epi wafers

WS 6: NI Section 6: Warranty
%ﬁaﬁwaﬂ%aﬁgﬁaﬁmﬁwwaﬁﬁm@:ﬂml

The deliverables should be warranted for a period of one year from the date of delivery to SAC.
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