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Please submit detailed response to the undersigned on or before due date in sealed cover only.
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This is an EOI to assess vendors' interest in developing the Focal plane assembly 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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All vendors are encouraged to register themselves on Government E-market Place(GeM) portal by visiting https:/gem.gov.in



https://eproc.isro.gov.in/
https://eproc.isro.gov.in/
https://www/gem.gov.in
https://www/gem.gov.in

WA &R GOVERNMENT OF INDIA
Fiafier f9mT DEPARTMENT OF SPACE
FFafier IUART g — TERY

SPACE APPLICATIONS CENTRE - ISRO
3AgHITETs AHMEDABAD - 380 015

H.: /3.3, 3118./06/2025-26

No.: SAC/EOI/06/2025-26 Date: 04/09/2025
A o WAl o foTT @i IRt SR &, T, 3Ha Uei WS, 3iaier Sua T g, srgneraTe, freferiaa o forg denterts emifte
wAE

For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad invites EOI for
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7. L) é?:ﬁ?ﬂ]%a? %TQ ?]ﬁ&“clﬂ, Hﬁaﬁé §3ﬂ qar %ﬂ?ﬂ?{{ 9T emTRTa fomam ST Corrigendum if any against this EOI will be
published on website.
8. afq forelt oft wroq ok STIIST ofit fdt o sfiwr a1ef & S7e R, A1 ST HERL0T STt BRI If there are difference in meaning

between English and Hindi of any term, the English version shall prevail.
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TS |: 9= Section 1: Introduction

FHATeEr ST 5 (4oF) Hoe TTeed FHT ST aRpHEelia 3Tee o fig STTEAT 31N 91T 99 $Hh1S (THSsegITEei)
& H BTSTREIAZ SHIST YIS shi MM o foTT fTH1eR 21 THSsTSTTEeTR 4o hiciIsed FaieH SIE HIZISRTS 2l IuIRT
ek Tafetant Tfchdl o T1er Tcfires Shaiset, Sie e fuer e, e dut 3 iiferfies Tt & fau dugeiea
SE STl T U A 8l 8% A 800 THEH H 2000 THUH Tagd o H HiAged ddieh Sie (V) ATemid
THSSY TSR SHS U  forehrd o o veet 1 2

Space Applications Centre (SAC) is responsible for realization of Hyperspectral imaging payloads in near IR & Short
wave infrared (SWIR) region for crop health monitoring & atmospheric studies. SWIR sensors, using colloidal
quantum dot photodiodes offer CMOS like opportunities for highly scalable, small pixel pitch sensors & monolithic
integration with silicon circuitry. SAC has taken initiative for development of colloidal quantum dot (CQD) based
SWIR image sensor responsive in 800nm to 2000nm spectral range.

59 Hox H, WRR deciy I § Hiegl i 3 HE o feemed SIR ok 7 S1gva TEd A Sdresh (W
SE/SrertoTeR et | G Y arfirsattn (Senetts) sTmba i S 2

In this context, Expression of Interest (Eol) is invited from Proposers (Indian industry/Academic institutes)

having experience in design & development of CQD based image sensor in SWIR wavelength range.
1. ST degt g e o feemed, fmior oi Sefsi o fog frafafaa fafafet & fog s sgva o
GforeTat shl STCTELT oh SR H SIhT/SHTOT S Ha|
The proposer shall provide information/proof regarding their experience and availability of facilities support
following activities for design, fabrication and packaging of CQD image sensor.

a) SHST HE FSSTEA SR fweie gow, Taafes Heguor 37 fmior o fore gfaem
Image sensor design & simulation tools, facility for chemical synthesis and fabrication facility

b) AT ST, I ST TLIE0T ST ST TS TS HITohTT o oAU et I Fettel (1000) Fferem

Cleanroom class (1000) facility for wafer handling, wafer probe testing equipment and good die

marking
o) Ueohst TeSiTeH S ferseywor Swehor &A1 fmfor gferen
Package design & analysis tools and fabrication facility
d) S STERHT, ST TeTHe, AT SIS 3R I T (THRTRre) giaren
Wafer dicing, die attachment, wire bonding and hermetic sealing (encapsulation) facility
e) ST E ST Yot Tt gv fordteqor o
Wafer level and package level visual inspection facility
f)  Sifcreeher 3T Soidrgl-3HTfteshet Tteqor
Electrical & electro-optical testing
STEATE o T HRIET S GO o fesTe, faermr S foraor &1 96 ot arm oeet o sk i
forenfora T o 9T Y& |

Proposer shall possess prior experience of design, development and delivery of CQD image sensors. Shall
provide results of sensors developed in earlier program.

2. TS I HRE e H oTH AT BN e 36 et H T SR Ya
Proposer shall have sufficient experience in CQD development. Proposer shall provide sufficient
information in this regard.

3. TR ARHISTSH o feate, forermar ST foraeot ot et S17vial et shaan| vt o shreisht 3 forhfira sTratisTselt
(39 FTIHH | ST o THT) T forewor Jem sam|

Proposer shall provide prior experience of design, development and delivery of ROIC. Shall provide details
of ROICs (similar to the one required in this program) developed in earlier program.
SffshaT # SR SRS $6 SEATES o SITG o ST H FUiiG STTawasharall & STT6Y 8| 364 HIESYH ST AR
iRt 26T et SATa (SHT SRR o forehTer e 3hTT) TR SATaeHe ! i O i o o fesimed, fmior a7 aderor
& forg Suctsy gferemd «ft wmifirer St
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.




TS 2: AT HET hY ATATAHRAT Section 2: Tentative sensor requirement

e TSI o T Hierel sfer Hat wAreit/fefoed STRaTratsel ST 32T $o0hd o | Ushishd & &Lof e S grm)
e 1 forfire T 512 x 512 1 Hw1 S R e TR ~5-20um 8 8o 37 O T TSR & W S
Guel o | FesITe i seH &1 fesie yawma o et St €, afe wehet fiade fafaesn st qewmaf 1 3 g =2 foram st
2, @ T 2 i fese H@W%Wﬁwﬁﬁ%mwaﬂ(aﬁmﬁaﬁwﬁr 1| % O foET ST @ A Rt 2
ﬁﬁ%ﬂﬁq%wwml RestTe TIOafT 3 2, SedTash Trastardrst % wreay & aafid guslT % &9 5 8
SR ol e aawst yam s ﬁ%%@ﬁ?ﬂ@?%ﬂﬁq Tegere, Toaiet =l Zetuet Aisfoi, feee sevhg
fesgfin ot feafifm gw 3 SR Tt & o1 ST 2 2, aﬁaﬁ%mmﬁf 183

SAC designed CQD image sensor will be area array image sensor 1ntegrated with analog/digital ROIC and data
interfaces. Typical format of the sensor would be in the range of 512 x 512 with pixel size of ~5-20um. SAC will
design these sensors with consultancy and support from proposer. Two design iterations are kept in this, if single
pixel specifications are not met in iteration1, iteration 2 will be executed with design modifications and if performance
is met in iteration 1 then iteration 2 will be run with same design. During the design Iteration, proposer shall provide
design consultancy to SAC engineers in the form of dedicated support through consultants. SAC requires consultancy
service during CQD design, simulations, TCAD modeling of pixel, designing of pixel interface and debugging issue
if any in iteration 1.

qrferent 1 st g forfacer 2t R1 foreh-te wifen & S der witie 3t wftftrers st 3ifow w9 feam smam)

Table 1 gives tentative sensor specifications. Sensor format and specifications will be finalized during kick-off
meeting.

aferert 1: el da faf s

Table 1: Tentative Sensor Specifications

*.8. Wit Parameter ) HIE CQD
S. No. Unit S
1 Fai@?f de Spectral Band - SWIR
. 800-2000nm
2 e T Spectral Range nm .
x P & 800nm-2500nm (TS desirable)
3 3 G0 Y& Array Format Pixels 2512x512 (1024 x1024 1 desirable)
4 foeert o= Pixel Pitch um 5-20%*
5 g1eh et Dark Signal <10% of FWC
6 STeh < Dark Current PA <0.5
7 fefrfad & e e & foaw) ,
7 . . . Jones >10
Detectivity D* (for single pixel)
> 15% @1850nm
8 ST 75 A E C o
®§ verage Q ‘{[\Uf EUETDEE RS —daq EPJj Min QE in full spectral range
Tt FETEHIEAT HIES
9 e % 295
Array Operability Criteria
0 AT T & 235000 (gain 1)
- . e-
Minimum Full Well Capacity 2350000* (gain 2/multi frame readout))
11 HI3TREFT PRNU % <+-20
12 298 K 9{ g8 i Read Noise at 298 K e- <100 (gain 1) £200 *(gain 2/multi frame readout))
" SIS fargisand TRiTe, i AREsegaTTs, ATEHAR
ROIC characteristics Snapshot, windowing RWLITR
SATAR/fEfeeT (THTATR STTarvarehd & T7&Y fored it €.
ST et s ¢ ( . JETIS )
14 i Analog/ digital (No. of bits commensurate with SNR
O/P Signal Type .
requirement)
Tt fafésr & qu & & fag 15 A
15 d9HT Operating temperature to meet the K 22908

sensor specification

* 37k (TS AT AT feh AT g sIedt %6 farf o Areaw @ wie foram S wemaT @




*May be achieved through external frame binning by multiple readout or internal gain

++ T [ ThSeead o STT&Y 8T ATrey S foheh 3T o wwer g ifom &9 faam smom
** Pixel pitch should be commensurate to FWC and will be finalized at the time of kick off
e 3: Ity gﬁ;alﬁm 1T ST T TRAT Section 3: Realization approach & Scope of work

36 TS H AT THSSTYITSHR HIRIS! feeaet i Wik, el o1 arry, 8 SR sredrarsh i fmiait it awerefin o fag
AT F S e &) gt wriciferter o forg werret sfsran forshme, sTatiamTget forerma, Yenet forerrer 37 terss feeaet
G107 ST STEFehdT il 2

This section contains total work required for realization of qualified SWIR CQD detector, Scope of work,
responsibilities of SAC & Proposer and timeline. The whole activity requires CQD process development, ROIC
development, package development and testing of packaged detector.

THSSTY AR WIS ST ht Wi o feTe ricfarter same oy 1 4 T @) wfafater, fSreria s v € &
foraror arfererT 2 # ST forarm T @

Activity flow for realization of SWIR CQD detector is given in Figurel. Details of activities, responsibilities and
timeline is provided in Table 2

CQD image sensor development
T SAC
s ¥ responsibility
cQb development ROIC development
Proposer
caD design Pixel int.:erface responsibility
design
L 2 $
TCAD simulation ROIC fabl:lcatlon,
testing
. 2
Single pixel Deposition on
fabrication, ROIC, pixalization,
9 Figure testing, packaging encapsualtion & 1
i & delivery wafer level testing Table 2
SACgo aiie‘eala for Packaging &
CQD deposition on testing
ROIC




T T STaRT, foreaa fafarfamt o awa-wm

Scope of Work, Detail activities & Timeline

“h.98S.

ST A

HHI-ATHT

N, nfafafer Activity U Description Responsibility | Timeline gfuT®a Outcome
HATSIT S ERIEHESI SHATSIT
A PO Placement PO Placement #HSAC o PO
a9l ATaH & od U <=l ek ol Ulslh Ud
Teaae fUeed ’EET & O | fs vemasw fomdwr &t sifom &
B AR et Tat STETlt g Suee WA | ) To+ 15 fa7 | &
Kick off Discussion on specification days PDK to SAC &
finalization. Proposer will provide | Proposer specification
PDK & IP tools for pixel design finalization
BIEZE] = . T0+19 HWTE
¢ CQ]; development 2 ST Iterations months
e GRS L) T0+12 HI=
! Iteration 1 months
A TEeM, dH WSS
(FIET AW (TR AR T, éa‘]qa
3R e, WAt i HE, GiEREY
gfsr faerm, e frem lﬁ?:ré Bl
sifm w0 wM Gwh fEw s
1.1 ‘* Material identification, la & + T0+3.5 AR S Design
. . , layer stack
CQD design design (QD dimension (base & SAC + proposer | months Document
height, ETL & HTL), number of
layers, CQD process development,
CQD film thickness finalization.
contact development &
encapsulation
HIFET Teome & g
(Fiemm) e FLET Feste wwerast o sifieh =it U+ JEdq@d | TO+4 TR JISR e
1.2 . . Preliminary discussion on CQD PDR document
Preliminary  design design SAC + proposer | months
review (PDR) for
CQD design
JHeer A
L5 | ST fecter | fedms st sief ¥ + TEEE | T0+5.5 e | fegewe it
) TCAD or other | Device performance modelling SAC + proposer | months Simulation results
alternative simulation
QR S et o o e
EREl e
Ut oot % I | st aeed fege ot
L4 fessw 1) CDR #hifed 7 21 . | ¥ +yEEE | TI=TO+6 HIE | WIS SEdres
' (critical design Detailed discussion on CQD design SAC + proposer | months CDR document
review) for CQD | but not limited to material, process,
design QD dimension & film thickness,
TCAD simulation results.
frd BER K Tehet e
%T e i W & A s = fw Yohog Uha A
1.5 Single pixel ﬁﬁ?{sﬁsﬁq;{raﬁ'ﬂ'n . . ST T1+4T0+10 Packaged Single
fabrication & CQ]? s.ynthe51s and smgle. pixel | proposer HTE months pixel
. fabrication to ensure design &
packaging process will meet specifications
finalized during CDR.
Uhoe UWhdl Ul | Uohos Uehal TUHHS ohl ATHAEUN X AT TeTT [TTe o 91
L6 |fom m w | e e i e e a | e aw | TOHLS W | e o e e
Szt (&) whamn | Soit sfireraror & s S proposer + SAC | months et




Electro-optical(EO) Detail EO Characterization of Single pixel delivery
testing of packaged | packaged  single  pixel and to SAC with EO test
single pixel performance optimization at report
Proposer premises. SAC shall
participate in the EO characterization
ST FATVHEIV TIEI0T oh SATER UL, Toh
[Ez(ﬁ\gisﬁ” TEl 2
ST B) AT ATHATEE T AR CAMPUN W
ST 3 feTu, 3T A (A T | %%Qw
ST RN QA | 5 RO e &) GED TO+12 W€ | JHIO-9
1.7 Clearance for next | Based on EO characterization test, SAC months Clearance certificate
step SAC will give go ahead for iteration . . .
. . . . . . either for iteration 2
2 (if modification in design is .
. o or CQD deposition on
required) or CQD deposition on ROIC
ROIC (if results of iteration 1 are
satisfactory)
FTE GAENT | ATo-1a GO el adl &
& Faa Wraﬁr 2 Y S, ST
TR 2 TR | % S ant
I . If iteration 1 does not deliver T0+19 HIE
2 I Iteration 2 desirable results then only months
iteration 2 will be done, otherwise
iteration 2 will be same as iteration
1
N = TN o TR 9T TSSITg |eme |
21 | cop SIS Josign St wttegor ftoT & T0+13.5 e | fesed awamast
) modification Design  modification based on | SAC months Design Document
iteration 1 EO test results
fesmeT ot Toqele wiome ==
fESiTe @Htem Design R | ﬁgﬁﬁwﬁaw TS | Tovl4 e | SN S G
2.2 review Design &  simulation  results SAC + proposer | months Design review
discussion addressing issues in document
iteration 1
TesTTsT A Tisham G i & foIg
et et o 3fe HRIEt HodoT SR Uk forre T
xR AR ¥ G oifm w7 Ry g - -
: | Tttt g aem BEsIcED TO+17 W& e N
23 Single pixel S . . Packaged Single
fabrication & CQ]? §ynth651s and smglg pixel | Proposer months pixel
. fabrication to ensure design &
packaging process will meet specifications
finalized during CDR.
Theg Uhol TUdadd 1 Ta&qd soll
Uhee THA  fUeEd Wwﬁ;ﬁ%?’ﬁs < %‘Z{Tjﬁ ZaTT wdveqor foare o ey
fewr @1 g | 23T h &% F e fre
sfifteeher (3t e 3 o TEEE + %k | To+19 TTE | fecfad
2.4 Detail EO Characterization of . . .
Electro-optical(EO) . . proposer + SAC | months Single pixel delivery
testing of packaged packaged single | pxe I and to SAC with EO test
single pixel performance .optlmlzatlon at report
Proposer premises. SAC shall
participate in the EO characterization
HIHIST & AR ARSATATZHT Al
b ARTATSHT forerrr | forermar TO+19 T
ROIC development | Development of ROIC compatible months
to CQD
ORI $2ThH bl HILST H ScqT (el
Freier o 3 3o wediawor 3 v fesmed s st
SR Sl AT 2 STReTeTeeT & o
ot Feoet Tl e T fored 1 e # T g | e Desi
| ' . &1 %HEWEWTWH + J&d1dh TO+6 e | fe S s Design
Pixel interface, ROIC SAC + proposer | months document

design
review

and design

Pixel interface need to be design for
proper transfer of charges generated
in CQD. ROIC will be designed
considering system on chip solution.




o TS TeelgT TESSITE TohT TTU. STRITSTISHI T (1313 | T&dTaeh TO+10 HE
Backend design Layout of designed ROIC proposer months
ARIATHT TSSIrsd W Toreqa ==l
== H RSt W T S R s
AT fesmea & | & forg ganfea smetiemset &t daqg
%’QH‘\@W I ST B Detailed discussion | %k + J&dTEh T0+10.5 #E | HERR S&dast
CDR for ROIC | on ROIC design. Discussion will | SAC + proposer | months CDR document
design include QD stack fabrication and
surface preparation of processed
ROIC for QD deposition.
STET TR 10T § T8ed 31 Heara
& TS DRC and other verification before & + ST To+12— wmE
Tape out . SAC + proposer | months
fabrication
180 THTA TS HITHAT B3I ITEH HT TEERd AT
STRSTISTEHT stk ok ST Hfsrehar SEICED T0+17 N
ROIC fabrication ROIC fabrication using 180nm node | proposer Hte months Processed ROIC
CMOS foundry process wafer
AT e | edw | 1D T e i
ROIC testing R ERIET Wafer level testing proposer + SAC months Test report
ARITATIHT TThAT | TUhel USRI [AhTH <k (10 ek {d
b rd STRITISTTEHT UTehaT T ITANT feRarT
WW T TO+30 HE
QD Deposition over | Process developed for single pixel months
ROIC development will be used
AHL THUISSIRM % 7T FST S |
Tet Hieafad SRS SwE
aree St i sTEveEsar g a9
HIEl R ol e T TR qaett fthed
Hrerret
SIS T TN | i s e e P s e S
N ST | © J&dTdh TO+26  ®HE T
OQI]IDRIS}}éer deposition Prior to QD deposition fabricated proposer months CQD processed wafer
ROIC will require post processing for
wafer planarization. This is required
for uniform & thin film deposition of
CQD layer. And then QD layer stack
will be deposited as per process
developed during CQD development
o T | HHIed AR
S TR teoT R TR T TTEE + &% | T0+28  HTE | TRIE R T A
Wafer level testing Wafer level testing Proposer +SAC | months Fully Processed &
tested wafers
TR Dicingaqu T0+30 — HRE | GIehsy W
NI proposer months Encapsulated dies
encapsulation
CESERESIFCIEEIH
Package T0+33
development and ATe months
packaging
TO+23  HIE®
months
Vo fewe o | o, TS FHE, o T2 S il
ﬁEFI'HPackage design st et . . T E\_ﬂﬁq ;ﬂh et
& development Package mgterlal., layer. stack, _pin | proposer 0+10 <k &9 | Package
out, signal integrity, design review, {l'@%}"ﬁ
lay out & package fabrication This activity

will start after
ROIC design
i.e. TO+10




. . T TE © HHTTET SIS ahE Ueh [T S— To133  wre | S el fedax
2 URFSIT Packaging SIEN Fully processed CQD wafers Packaged CQD
proposer months
shall be packaged detector
QT TSFY 3R
ATFCTeRT 4 o ATAR Fehos Tearet T miééla%r aﬁ& qﬁ”'g
G Titeror Titeror TEATR TOH3S  WE | oo
Testing Teersttl:llsleoi packaged detectors as | proposer months Tested detectors and
P test set up developed
for testing detectors

T 4: TeR{T AHEE Section 4: Acceptance Criteria
70 we | feferateed (voht feid, <1 o, T dad 25) & & wiishf ude e &

This section covers SAC acceptance criteria of deliverables (Single pixel, die level, package level test)

ATfeTehT 3 (Tshed fUerlieT &)
Table 3 (Single pixel level)
wH Tt THE st
S.N. Parameter Unit CQD
1 @RH EES Spectral Band - SWIR
‘ 800nm-2000nm (AT 6 I 3o w9 fea
2 Fﬁ?{&ﬁa Spectral Range nm ( . . )
(as finalized during PDR)
3 H’HEER'IT D* Detectivity D* Jones >10’
4 Wﬂﬁ Average QE >15% @1850nm
5 AT AT Operating temperature K 298
TIART 4 (ST T 3 UoheT T)
Table 4 (Die level & package level)
%.4. S.No. ZohTS Unit &
Parameter (0{0)))
1 zﬁa@aé@' Spectral Band - SWIR
2 e Spectral Range um 800nm-2000nm
3 W sy Array Format Pixels 2512x512
4 et fU=r Pixel Pitch um 5-20
5 ST i< Dark Current PA <0.5
6 Hed 3 Average QE > 15% @1850nm
7 T JTEHIIAT Array Operability % 295
. IFTH YT e 235000 (gain 1)
- . e-
Minimum Full Well Capacity 2350000 (gain 2/multi frame readout)
0 298 K W ufed @ <100 (gain 1)
. c-
Read Noise at 298 K <200 (gain 2 /multi frame readout)
0 RIS SAfreTeror wusite, fagET
ROIC characteristics Snapshot, windowing
EEISENIKKIRLIE]
11 K 298

Operating temperature




T 5: feforaaes ot @wa ®HT SectionS: Deliverables & timelines

.4,

HS

S.No. Item U ST Timeline HTAT Quantity
SIEE?
1 PDK TO+15 days 1
2 ; ; TO0+ 12 months 10
Single pixel
Tehed TerereT qireror Fdte
3 . . TO+ 12 months 1
Single pixel test report
UdenW il SIgsT
S . +
4 Encapsulated dies* T0+30 months 50
Yohse HY<h
1 +
> Packaged Detectors TO+ 35 months 30
e fare 1 i |1
6 Test report T0+ 35 months 1 per lot
7 | TETEES TO+ 35 months 2
Test setup

WE 6: TARET Section 6: Warranty

feforateea it Il feciiod it aia 9 Wk o8 &t a1y 3 fog 21 =iy

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




