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QATd AT

N - Tz AaRed (SCL) T ATAvasS wisahae afaer
2 S 0.18 AIEh GG MR AT W 8 -39 IBg i
TihaT e | W& 2| 8 T A hiseh e TIgd o 3TeTT,
TEEIY H AIEh! Sl A faeed (MEMS) & forg
AT 6 T I AH BigdI AET o Bl @A & I
FiaRer favmr & fafte=T R /3ol 3k W & 370 AR
8 T WS & FTE & fore s fafiee e
Ry (ASICs) 3k MEMS farsda & o & forg sifomr
¥ AR AT S, A T G iR aaea
THRC R TEEITS o B 81 vHded i faafery | B1E - Ret
A et Fetor, AT AR qoeR 3R g 3T Honera st
TR INEHROT T I ¥ T 2

TS, AEEd o Yo FEee gake v @
ToFSI-E 3R GET et WA (MeitY)  wfeme it
sifergemT |@@ 1/21/1/2022 fAiw 07 W&, 2022 &
TEq BEAIAR o faar I 7

Aaheiten! ffafern (a9 2021-22)

TEANE & IRl Y, AN W Ifafafern SaRe
faomT TR @ At s 3k a1 a8 & wie &
forg wecamot 3tk So favaaiadn ST ot M R Rfsd
@

FIwT fafere gaiaa |fde (ASICs)

TEIOT A 3R SIS SN o forg waeR: feia ad
2021-22 & SR THAITS A 16 - fae 3R 32 - fae W_wR
3R AT SIR 1 FmTor, Jurae = 3R ddhse wea
w foram vadiee F fAfiT 16 - fae TR Sivauest g/t v
faed gfeer (W99, veawE) ¥ AT we wkEr @
TIEATIT 8 | TEER 1 START dAi=d arE-1 & 3R G Farst

TEEHRUT SR qAT 3 - S LK | A, ARTEET
3R faeor yEERr & forg foran o 2 veRivd wiest §
i “worge Atea Razew = dvavadt @ e fma
TN TEETS A ST fIeh WRRR 1601 3R fash® MR 1601
(M) = Noagerd-@ 52 W WA IR Re¥e I A
FHAATIS R ITAT T 3R ST TET <l TR

=

Vikram-1601 Processor (16-bit)

foshe MR =T fawm@ i el A -8 SwEnT R
T AT U TR TIEER & Taesiienul &t feam & geh weeaqul
Iueifeer 2 3R o faseh Gfaen & s I WAL Y 28 WA
Y TeTeh - J3c e Y o e e 3 21

TR 3TATET, I 32 - e MR, srafq ‘fasar - 3201° 3R
“TheaHT - 3201° &l 2 -Fm MCM (et - fora witgger ) & &9
A R R @ | S-S WA § O AR & yed |
IR sem & foro 1@ v faww - 3201 @1 IgW AR W
qoauadt i fear @ 2

Vikram-3201
Processor (32-bit)

Kalpana-3201
Processor (32-bit)
3T - TR OBC - 2.3 T R 37k WR (SAR)
Toire & forg fesme fomar mm 21 snfddemr 8 - foe vrse
8051 WS - heloR WX MR 31 I8 IURWT S
JTHIN T T el B T It faRE glaen, s Wikclew
H M@ W A | AGE-23 ¥ v ¢ Rfed
(TE) 3R Aitaet gevwa & wosf A sifaRea fagwam 2
31 JesTae ez - 04 (EOS-04) & RISAT & 1A
Yo ¥ “oelee Wied fRarew (288 HeR) w1 AHAAIAE
JuanT foRar T B

=9 fRarsg = JARer ¥ IM Il 9 A B AR 9§
fRarea Y Ten & oY TeET AN WA T ITART FRh

Radhard OBC2.3

RISAT-1A Image
taken using OBC2.3

fasra - 1601, Taeh® - 3201, Fea=T- 3201 TSR 3R N4 2.
3 o faehTa R TR & AR R U8l & a1 F&qon




TE 3R ITTE A - NS ITANT fRT T Tt T e
TR Fit e § v weea Suef 2
e wis fewdisae= ASIC (UCDA) V1 =&
oT TS fIeRIet g1 Ieu S ohl SReAT qafdee# & &
AT A 21 T8 TASISA & A AZee B_e Rfsrest ASIC
8, Siftrenaw SR W@t 1 Ameds 21 foorent &t smafd
5V +0-5V fRarza 256 far CQF P st & den foran T 21
T YO Sl URSC aht SISTT I

UCDA

HER IR FexX HeloR (CHC) ASIC V2: ==
fRarsa A T wgler B ¥ AT AU FaEE w@aT 2
YA I - onferl & Ao aroee &t fRafem & i s
T & forg oieR 3R Bier e o SwanT faar seem a8
SIS o a1y v wee fRfsiee ASIC 2 fomait sifereras
SRS Fgfa 100 FMESH 81 farwrent & T 3-3V £
0.3V fRarzw 120 fir CQFP & & O forar wmar 21 =1
9N Rl SAC T AT AT R |

Cooler Heater Controller

AT SWT TIEAX (WDT) SEhIvRReR /AEheeR
MR qoTe 21 3/ wWiaw & faRer- o faem =
fefStes S womeh & fore wifém frar s 81 it v A v
FIHAIA & € | IeAlS Fglor BT 8 3K Yells Tglor ol
WEaqul fastel MRy FmEt 3R fveeia duem & forg
WDT IC &t asaehl 8l 81 3 Iuahunl i SAC &t o
TR

Watch Dog Timer ASIC

C-to - VUH{hRR Ueh iAol SheleR & i &9, Titsh
IR wafe graega ¥ e &l w9 Far 31 @R R
WIREA C- to - V THeliwrR ¥ Wmee C - to - V
TAHIER & 4 FR B 81 T Sk ol g9e Fa=0r ganat
T AW | AT € 4 WU AT S e 81 STanTeRdt
e I Sahdl 1 ITERT Fe PGA 3R DC 313ede
TR D el I A Y GHAT 81 F7 3TN t [ISU =l fean
TR

C to V Convertor

I= dice ot difas —wee Ra=a: wive ASIC
¥ 9R faw B 21 7@ 27V ¥ 42V T & F 99 Qe I
2198 1ATR &l 42V R Rawr o Fhdr 21 T deeo
3.5Vdw FA S awhdl s SR 3= (>3.5V) A1 3T 8 S
TIToeR ol a1 X FahdT 21 1A T SITYE I T 650
mV 213 fRarga URSC &t St e 2

Lo o i kil

HVSS Switch Dies




NavIC V2 (IRNSS R&lax) ASIC : 'NaviC-v2'
O qEA S 24 AAA A FA N 36 WA & AT I
TEROT 21 e fRared v wiriae Rfsea sw-ds ASIC 2
S NavIC SPS/RS-SHORT, GPS 3it GAGAN I
R =& forg 36 I 31 ASIC @ T & Leon3 IP &R,
T sk SR Wrgge, MIL-1553, SPI 3k UART 9@
Fexha e 21 NavICH SuanTerdat @, L1,L5 3k S o
gfeaal W e ot oy o aew R @ et d9 - s
Y U AT ol SIS - shead ol 8, 3R T R, 3w
3R AT AT 1 TUET T & oIy 32 Faferd ohear 21
WA 3R = fEml & SwE & fow FM Saal &t
RN, FFCZSIA 3R THIHT & e W Telieh 7 S
(SAC), 3TE¥erETe Sl 12|

<,

e

P

.

NavIC V2 (IRNSS Receiver) ASIC

AR g gEad oFun seaci-ed ASIC
(SADA): ASIC &R =1E gr5a g sheiet itforeh & T
w& MIL-STD-1553B e zfif et (RT) IP &R 21 36
WR Ay & Fafa & & fog gaen aedciem 3R
16 - It TERA & WeAw A 9R Ul & Y Uh SThd Bl
foerrg, 0T 30 @@ Ui & WTE Qieierey STl i
fieen = & @I @ v T wedm W e
(smE3mEvay ), fokadaqe &l faan

Solar Array Drive Control Electronics
ASIC (SADA)

et - fora Aitgge (TRites ): di are & vfadi-ee &
AT & Torg i - o v o s o e 2
TG A feew @ diaed SEe wigd (CMC)
HATege T 2w BT 8 Uk 23 - oo fawer itgs @ o ver
s ¥ IR, ISA, ASIC, ¥, MIL-1553 = TideR
IR A IMIMIT [eeR (LDO) & wwriford e & forg
fesme forar @ 21 .

foer- 3201 3R FeUT-3201 TR & fow @ a@ &
THAH 31 Tt fIsime ferg 17 91 faenw e & forg 100
WMEES 3R FHeql TR & forg 210 FMeES 6 Flh
smafeq & forg et fagiwan siiv soott farstwen o e v
=

T AR B TR A IV A & YA T T IR
TR hTOhT S BT SITGAT 3R A+ - SIS 0T o forg TR &
T ¥ gig BT I AT 1 STANT T & WQagerar,
SITATAS 3R I & ST fgl 3 foran smgam

Multi-Chip Module (MCM)

TS HIRITA WEThiet (TSP) ASIC : TSP ASIC
ISEE TES T ITANT e Ueh heed Telehied & o &
fesme foran w1 2 foraent SwaRT wRuEe @it ©R & faaka
FrEer 3u-gunferal & forg foman s weran B1 erEe @iRaw
AR ASIC &l g 3R Wt & e & forg
forenféra foran T/ 21 T WSt Sol - IS /TANGT SET &
AR & AA-AF hed Yelie werer (PLC) ¥ famRa
graeR /REaR Fger (TRC) erefii e & ¥R &
fore IwaRT BRm SCL o &t 3 3t (TID) & forw
300Krad @& 3R 70MeV-cm2/mg @& fe zde
Thacd (SEE) & fom faega siv faferenr ook wmoest &
fore TSP RHBD  Suawol =t faenfem, fififa siik fufsm
forar 21 = Juaon ot 256- i CQFP (Rfes ==
Hole Ut ) W Ok fomar T 3 feeew wR ww & forg

6



3TReT ITNT &g (SAC), FEHSETE NSl I
TSP ASIC o ITRT F& & 9 J&10T IWIEN & ©R FARMT
IuwrEl (RISAT) UdliE & wWigsa & fert & fore forar wmeem

Tile Serial Protocol (TSP) ASIC
dAeew wdAeh |idhe (VSC) : VSC o1 IWaRT dieew i
feufy & T5a WERIRCIoR, TR 3R Foiaci-ad e &
forg s deew @t ot & forg forar wmm 21 VSC
e FE fFaaew Tl O Qe w7, Al oot aeera
T ¥ A R 2 3l & &Y, IR 39 SHEN & R,
fRarzd Qe A v AEFIHCIR 99 TH WA & T 9 T
TR aTeR FE TR ek A 3 W 3R fReR EN B S
VSC &l FEETE TS o1 SUANT Theeh 3oire fomam wrar 21 5
SCL¥ za= faega wesl & forg ffia 2138 150 =z (Si)
F wd FAAERT 39 (TID) T 7@ 3k 70 MeV-
cm’/mg e Raek Foit sedierwr (LET) T g fafeor =t
I AT B |
ITFRON H IR T TR D qAiFT @ o I,
FTEAEE 3R FEIETE,, forea—dqqe ST 1|

Voltage Supervisory Circuit (VSC)

Ioa Raiteag™ 31 Fwacd: waand 3 I Rafeag=
Y BT I¢T Fvacd ol Taedt fasma foram) 3@ Iaaeor &t
HARE SFTTARN | ITART & Fog TSETS AT ol START ket
s foran T 21

WA & 9aeRy R gomett (EMS) & & Regeier
A A ITa & forg I=a Raftege 24 — fae & S

g fear wm

Aot R AREQTE (MCRDAS 1.1)

Tg g8 qdadl  MCRDAS 10 &l 16 %R RDAS 3=
e 2, o8 vedive ¥ quidar gl et gt
gumeRt fores Shferee T 3t 3w - 3ot e afie & @ 16
&1é Reffeqa fiwe 3eer ADC 3R st 8 - fiie oe DAC
(IDAC) wnfier 1 Iuanterdl & SPI ez & fordt ot
ADC ¥ =R - fie 3t 9 U89 gohel 81 38 Tl & o
e B UM AT UF T4 FArge A | T A SR 9907
wdl g% ADC &I IRIW &R Gehell & 3R Fellge AIE &
2R ADC 3T Y 9eT ot Fehell 21

SSLV % MC-RDAS &1 Shergdeh STaRT S S 21
T & fog Je IeT sfeRrsn Aggw & forw URSC,
TR TART T8 ITHVT BT ITART et ot 3T AT =1

Multi Core RDAS
(MCRDAS 1.1)

HATEh! TG Ahf+Iehel [REeH (MEMS)
A A JARer SHIA & forg Fa W snenRa e de
o1 faerma forar man 2: -

eqfies AaR: 9 Lafieh Y T START IUUE T&901 I &
JEIU & IR A A W/ F R & fore feRan
SIS

TEAIT ¥ T8 HER H I IR TR0 & forg faferaniT
feoEafeea daedie wd & @ faferei samem & forg
ook ATZeh! - AN Tfshar & a1 fenfea foram 21 a8 &
AT, H T 3 AT D HAR GITEIT § hI |
VSSC, foaiagw =t faar w@r ¥ PSLV-C52 398
TEIUT I H T AiE H Ao IS SR e B

24-Bit Sigma Delta ADC

Acoustic Sensor
]



MEMS ffSea sSee YeR Ciasg@r: Tadnd 7 2.2
IR O & fARUeT Tara ol Ao @ o 5 - B1e9 fReme sk
T T JTANT Feh TN & forg waiarer feme
el (EMS) & fore grasger faenfém foman 21

MEMS Sensor/Transducers for
EMS of Gaganyaan

AR VO W & gagd & fog 0°C & 100°C
T&H H DA & AWEE & A9 & o vw PRT
(dreinfaftea e smenia aroe e o fasfaa foran
2

B A[eazd TO-46 o & %o fry g Wrermy
RIRE FW I WA & EMS & forg wise fmgerer
Htege A ITANT & forg den, srevarae ot far @ am

PRT baséd temperature sensor

TQATANRT SITUL e fohee Id waaeh / iasad@d

THATE A AR & T8N ¥ FHOR ekl & ffear fearse

G AT A R I Faeeh faswfad i 31

o fiforent ao wEen! WA, G ARea ST TR
TR & o fop fav=T 35T o 99 0-1 R, 0-5 =N,
0-10 &R T 0 - 30 IR il foh oA § raaniaes 7w
A T IART JE90T I H feham Srer 21

o T fawfd X fo= 9w a3 & T W Se el o
w2l

Analog Output Pressure Sensors /Transducers

wasivad, 3R & forg Aa gaew

SCL, SDSC, 7R 3R lISc & &= Tah - veiia e &
T R, SCLIFTFEITT(02)81331W"  (H2),
BrEgIiorT(N2H4)3R Argga siteares (NO2) & | daaan
o forg Argent - e fawfaa foram vadive % 9aew fawfem,
Aehos SR T oY T A T Solarg e & TehiaeTl &
forg s sTETed, STER i faT T A S E AT @ S A
TSR 3R Hies 2feeT & forg vaivadt, o =t Sem /@

vive

Gas Sensors for SDSC, SHAR

st fedaex faw

ST el & At didist yfchan faeema: e =t
R (S N e qefe T ST e 9 Tehied
ISt A HeAd) T AHEN R T A Bl TH IER
TE - AT &I R G S AR i sTazaeRdr B 81
WEH A W@ & oy, QS wiRfics fee
TE - ST TR & A B B

SCL & >200ke- =it =ref & & &% 1000x & iferw
N YE R & 10um R & foeaa o s
TE 21 28 =7 - i Ut - =i snfatderr ot st 12K
TDI Gt fSSrs & 8um TR = fieiel o a1y gehiea
T A TS o w2 s >200ke- Ut e
T e o forg wamfer ik 21

TID (et ARAFIESIH SioT) TORA & dTl WSt
yferar: SCL¥ fafem federexl =1 SwaT Swre - sneniRa
TR ¥ fRar o ® ik safew 3= TID  cfer| &
JEIIHT Bl 21 TAAT QNS Tfhar 38 - BT Hal =1 ufshan
it fafereor woRar @t Fem & forg, v @S argenen



3rata wiee! fivg %ot (MPP) &t faeem & forg foram wman 21
TF 60x120 W qderor Iuervr fReme 3k fAfia fomar
2 Qe & IR Icaresi-eh &, Fifeh 3qeer 100kRAD
TID =3 (Si) T I9Q W & GeW 3| STelifch, qUT &
~60ke- &1 fowToT fehan 9@ &mtn & >100ke- T T &
forg fope & fesrer foman e 21 Sueheor fAwToT o1 v goTf
2

I+ feeerel ot fawma:

Hifteshel TAHIST IR & forg wieigiteex fawm:
T P HEIMETET R A SR B IR W, JHifeeehet
RIS AN & fore wieiiferey & fore uferarn faerm w0
Torar T 1 3 wderor o, T TN hidieiieeR @ forg
3R T8 gEhied ASHST Afhe & fore fewresT feran rm 21

WSt feeed o fawma: dF, sEveErE & e aged
T A IWEN N Fae - A et @ forg w1 AN R
w1 e 9 e @ 21w @ g deafien faew
FEHA & Ted 4000 Yo TS IR QW Aee! - g
e & < gel @1 fawm, v U - =T e aren
3R T forer Ot - sfii e & forg T T 21

ITd SHoll HUT/HieH feaet: TFERd, Il FT
TV, I Sl SR TR e TaRT, e - S TR
IR fafeenr o8 smwaEt & o = am @ fakee
ThicT - SIS o T 3R Iare oIkl =1

High Energy Particle/Photon Detectors

8 dita gfchan drgaifient

JcoAlze, TAET IR I GERE &F D IEEEAEN A
fearsaa <t sragear AR faw@ & fRiaean = s9Y @,
faeaR /7gaR it &AW wad gY 180nm  dwitg afcRar =t
W

gferar Rerfierzor :

YaerET e gfhar ReRiewor ik FaEwr #, 2 -
TDSRAM w&wr & at 14TTV dc @ o
AR, TS- 3 - gfkar WRler 3k TDSRAM
¥o8 & Haw A AEelEA ot sraters IR & forg Jew faeg
T 21 37 e § 95k BEOL gfoharn Aiigger 3R ToER &
I A5 AY = JurRy & glaen 21 e -2 - die 3R
T - Tle dtee BT (+/-10%) & Eesi o Iws1 TDSRAM
38 Hehs I Fohe Y 21

* TDSRM-T & for3 70% & 78% 3k TDSRAM -t
@ o0 68% A 77% & i aqeET So8 Rer 21 3mA
$es A guR & forg wfever Aigge an wal & STeR w
& for 9T 3k fatherdn fageruor wifq w2

* FEOL (W%c 38 3 re) gfohan: RS-t AW o
AFATST Ufohar & &war 3.3v-GOX 3R 1.8v-GOX
& forw 1.5 31 1.0 def/cm2 & e SHT @M Sl 2|

* BEOL (3= 3¢ 3ifw wre) uferam:

Aed-1 WG AN FER  (>99.5%) TeT-Few

o JMEEEM T (>99.5% IFe') U FH &
- A AT g - T - A TAFAGR GAead el &
forg sTEERee T & forg s eng =ieTs ur e
o fore o woife W B

Jepfeueh TASTETH UieiwR fgw diede (ELM-C30) it
o TN A Aicde (N 396) & &1 o T2 Jaaiden
VAT ATV TN Sl Sleh e & [o1Q Sl STl 21

° S UiEAT N T W W GUR & forg Iuge
EBR ufsran fafeal sik wfren ware & St =ron &
AFHETES Tl D AT | AR U Femfrefad F e
T el foRaT o1 %81 B 1

gfehan faar:

AR UfohAT A TAE Higgw fawm # fefiRad
Tfafafert 6t o e

9



- dtelt TST: TR Aree & forg 2ve fora o faendieeor
foran ST I 21 14,400 RIS & TANT F MUR R, 9T
AR IR Aeew 4.5V 2 e uew gfg /fivee @@
100ns ¥ &¥ 3R 3@fer 10y 21 F-uieht waw & forg
forgartiaan Steror auie gedigE  (-65/+150C 500 9% ) &
B IR e H 4,800 FFE W N fran wan sk A fiwae
TE A TS | T YAV - 39 ¥ - 319 WIS W R

T S T
Ty weuge =241 L it N e e 4 0 WIHF 12and 08:0.2¢2
LU T Y T ; -

[ +02
=4 | ’ = pook
L Finit fosen
. 3 = . = i a R a3
"

— s o Free fores (MT3:22.8u-Al): Hiege aear
& fog gfte ®v fowm =@ @ Bt w21 A eng fega
ez fAaw T 3R fagaaniaan qdewr & forg aQer
o =Y v foToT & forg 2 fera T 21

- ylio AR HD-MIM (1.7 3R 2.8fF/um2: e
IR LFR): TR e Rerem, MIM ®iet /34 3l
e rel YR e w afive W T Rt e o ¥
IR Aggd w1 Tofecwa IRfrae w fFar s 2
TTEEAifae e e e e sk RiRfaferd o s e 21
®aE MIM (e 1 FeicheT e o forg e ffor o
oy Rae MIM 2% - fora ot 2 o S 21

a1 7 HaZsaTofpem’] 1yt SLET

e U Epr s i T
s = o

- 2K HIPO (St f&ew diett ): T#elic 8@ faet & 2k
HIPO & & ¥férer 9t T ik feeran & forg faggm
A U D WA ¥ HE dic W IR A BT &

I7aNT & forg SRt fere gy

nnnnnn
2400

8, 5eld/cm2

2300 - -
2200

RS FESVE AL 2 2SS TS F I

1800
1700
1600

-FSG(STu-K wdaRAcs fafoe= o Aiggd):
e gonte <Rl fam wifafafer = @ 2, FSG o e @it
fafer sit CMP \eame foran S gt 21

3= famma:
fafpt WAt WedwmR  (SiPM) @1 CMOS
Tahiaeu: Sipm & CMOS TaiawT 3R A & forg
Teh qareror fog =t fETor foman @ s@e, SiPM R 3R s
gfekar qeror weaATs o faega w@ & fafa fear mm
SIiPM ® (1.5x1.5 fFi2) =1 @& &= 5nAlcm?2
(BT ¥ TBA) ¥ FA MM FTHAC IS IR n+/STI
TN T U AhSIS et &t fagioen 21 DCR (31
H3C W) & AT & fore e fieder s (SPAD)
FEAIS A FafeAa e & forg ve qlen S 3 enfua
forar T 21

[ - "
gon |0
LE0S
—t
Leoh
%m-w
£ 1608
5
i P—
1809 p
LE0
11
1
L st S|
Ab R, Valt sy sty
- Voltage (V) gl Ml

WA — THITHATE o7t Fell AR o faeera H: 8 dFira
e & forg weit wifaferl o0 dite & o sk wreror aofr &
T AheTATga e IU fohr ) fafir= diet die gy & forg
YR I e 65 & 410 309 /R SR & A
- 1440 % 391, /T3 Afcarem e =1l foran S 81 <R
GHTE G S Aiadh fafe= atell svaetic fufaal & d8d 165
¥ 90 TR/ A H 21 AEH - TR (SRTEH @ )
F 91 Gees O | TR <5, F| JER iR Tedig ot
T

Taagn faee™

Hrgwdt o forg wort:

Jreedt i sieres (Seastt 135): afiarrg § ue ased
T & I & =9 ¥, 100 X B o FanUd TR
T B YRR qder & fore 3w w10 iR |91 (24%
Hifers AT ) 4 ook /A & T4 F TS FHUAT M1 A
& siiforen - AT WX TRE 81 T & e e
e A Ao fRe SeE B

CMP @we =it (DSW135): SCL @fiera o= & 100
e I AET H T - 2139 AR 9 T SR uwd [IT w9 &
| ¥ WY 9w iafate & B & '@ A uEen
fra=or & a1 he A Hie & TEERT A ITANT faRa I



Oxide slurry — productionised at Indian Vendor
Tungsten slurry — formulated at SCL

aiee g9 a9y Reud

dAdiga (dicivR Rear & wieew ) g NifEt
HEA A & GEANT A, Qe IfEar & dRgE A grehar g
(amT) T €9 & §IE URE 9 a9 &l BT & folg
qqeE w AhoAEaE [Gwfad fRar WA ooam we #
T - 3 - A SR B AT NI qoTHh 3R
S BE T FAGIAA RgX & A8 IR AT

MPS (Metal polymer (Post Etch Residue Stripper — IPS)
stripper)

et ufoRreh

A9 segraEee (DUV) wiel afkier: SrEsmsd w8 & wsam
¥ T 3R gfrea oRar @ad & fore GC400 faerfera foran e
21 8 T ™ i VI & foIg U Ao THERd WA U
feran wm@m

Faa & o vk 3k DUV Wit - afeier CS600, |fsha &=
TRA! o A SR R A TR qle & wey | St
Tegi foham 21 RfeR St I 9 AieTE varior ATies
I, T Ao Su Aoeed, WS & AEw F "9 @
Rtz g et 3 afer diowrse @it fafeen & Sfier T
Y 3R AT JieRIel & GHeRel o SXeR 9T T

GC400 photo-resist
|
11

wffEca

WA st W o stegar WAl @ I
H2S04 HCI, frea =rsfge HF SR Jomta &t Turaedn &
JIRT WRA fIhel GaRT IeAEd, 8 T el - o2 & (Rl
T T T o IS Sheh AT SHehEl & S
T I

B BESAAES / YAT T ahadas faafad gam
96 TEX AT & L 3R 8 T Tha A IUTde G Tiohar =t
@2

Choline
Etchant

o fthewt o1 g SfdT fRiforert sitrares fhewt & forg
T ¢ fHemEs wiehe (TMPO) it GRite 3iganT & forg
VR WAt e, faeel & wean ¥ faenfea forar
21 TEae & fafEen & iR 2¥ cationic srfeat @ =)
T €9 ¥ FINT TMPO & A9 wileR ot & geet 3R
YTYUT HHES ST AT i 8T AT AT The ek A -1 0
& v A Turae & forg wset @1 wQewr fomar s 21 v
3R a7 fohewt g st o7 - ufYret aie (TEB) &t fasrmr
TR EISel - IAA TG i IS arel TAET § GUR T
garE W 81 TEB ¥ stferertar srpfeat fafrda & i 21

4: THATHARI - 1,3 SIS (C4F6)

|C fomitoT gfohar 3 gTehal 31 TRl & ATl ARl & fog
fa9 A9 (C4F6) o1 ITaNT fFar WIem 31 WRT @S
T G, dEe | 3.6 fhaum el &7 3
frerfer e ot ave FREN 3R YgWOT WSS T Aol Fd 5T
DISS 724 area aret fAfde fieie A w1 rm g & forg
fafer faerfem ot T2 SR TR w7 ¥ ERfNT A9 A g
AT AT & ST U1 | AT TR & SR DI A
A A TUTTT el qderor foRar S 2



Gas: Hexafluoro- 1,3
butadiene

Tehich! T Aarg

8’ IR 6’ WAl & forw T -1 FE- 1000 TF H
AH -G F ! R wAEReig qRkftafad & Rafa A
st forn mar e @ (22° C+1 C), RH
40+ 3% 31X 40+ 2/ - 3%) T =e@ 1246 Pa), SCADA
P AW F WS R I A 9aT @ e, T
I YEUH JUTeRl & Al WEaeEd IR e HE
PSR & AU A G T I & RIS G hl
gifTaa ferar

TEEICS § IHR el IS S 30 TANTIATIN A Tfoharatt
24x7 JeR R AT Iwaifiarst wt sfera forar rm
I=9 P& arn A4 SR e e (UPW) SaifRa
(FET AR®e/  ¥eH & foem)enfe  IwmfiEnaw
FIA /IR & T T S8 @9 Sl Araegas
o, IREe fAoe &t TR | @I I3 Waa|
3R T TR EwE fHarer 6 afera fRfae gam g e R
BTiaet feran

T eIl WHeX S JeE Wet, 3o Jgdrarelt Jifersd
AR 3nfeE & Iorae AEE N FRRE sitere fageron @
W | I TR Ak T8 gAfEd e o ' R smavae
fafea & =i femem T 2

Tafae gsitfaR wfcafafert

o 3t W fafafory § vadive aike] i geiiee
BISRAT el - el Treheld & ¥R =3 3R 31 ffaw
FE A, S e sk e e #) 9 &
SR 99T - G99 W IO B dlell START Shadidn

FTTIFHATIN Sl I A S A1 — A1 HIA ol G €
TRIeE i died ot e @ sreeht Rl o wamr & forg wawama
i forg 7101

FafAfRTT ¥R ST Sidheaer Red (dgasm) gfaen
IR Romea g wa(ffear) =1 Ieares Ry fasmr &
afra Rt ST 2021 % wEH A forar rm

T & R IR F g Ao TN T W@ D forg
INTEE A § e w9 ¥ e A st @
FREIVT 3R WER@TE, 3R A A ol faehe, Feet gl aor
3nfe = afeet 21

019 15 TYadl, 2021 Teh TEANA SHAAIRAl ol Afchd AETERH
T ATy THAITH  Tesdl IRAATST AT I

SCL HOUSING COLONY
a1 Y& Yool 31 e wean

TEEIG H YfohaT & o1 IR B A& 3R 31T e | el
FATAT TR GEAITA T T R ST 61| THaNe § qRarer
eleT Hard Tl FIS Al 3R /A1 Siaw/ |afd &1 Jhart
LR

THEUH § AR G YUMol Shl FaTerToeh qeaedl § a+1g
@ 7| ASTETETEH IR 1 St AANET & 1o ST o ot
T 3R I JUIToral Afed ST |Ren Fil Safers st
T TE | YT/ ST T G I I o Forg A B el
w9 URemRa e fedarer foees wunfue foman wmar =m

AW Bfgeh e Iiwar § IR F T arent AT @A
TG W @I @ A 99T 6 MUR W, fRdr
e Raa/ wea & forg fawe @ FeRe (TGM)
JUITeRt 3R e Rera da=es (LLD) Tomeit & gar ona geet
gunferal & Ares A AR & 11 OEM - 39T & 3TER
afere Staneh & Areaw & TGM  |aeant ol fagaeiiamr
3R IR geei giee fomar rm



g dfie A fEw A fosw wartes famwer gt
TEEAFAE FAER IR ITFRT WREE N @R
R 1 e Tl B S o S B 1 | D K
MR H Tt A T fomar Tam S geen wfify T
fafsmT een weqst o @ T W e F iR gefe
AR W WL IUA/ GURTHE HR R R
giHfEaa feram

AT T ot Siae gReT 3R 3 R gfderor fea m s asq
TNE Rl R A §Y weIRAl & forg o= | wrafien
ffrer s el woasw smifa e
THATS i GRET ARA Y G el & forg vadiee #
I NDRF 3R CISF fa & @ 9gaa 9 @ et Wi
f3ot smafora < )

T H AT AIEGECH AN @ T @ 2| AT A,
AamEvas & R faw F wiifafar s weftn St a
T T @l

AT IR A AT 799 & T & folg J= 7aR W
g AT TG / TR T AL Bl I G e o
JEUEHS!, TATEEHS R AEe faem wEe s
HITETEEH TART ITATH 2|

FAfRar |Yen I & ®9 A, TEETE qREY Fht aRfY SR W
TR R A 21 A TR B/ B 3R TG
Ffaensl /gaa W TEES P S A F Ay S

TET T 3R e AT (TERSRE ) TaRT 99 - E W
T I e e 2, e s, oo qfem,
AT AT Aar 3R U e Aaist & Aferewiar &
TEGE ST e &1 9 & SR RIS A9 He e gs )

o Cray Ao |

TEAITA § UATRVT YEeM 3R e SagaeRdist
ST TS & T & el § a1 1811 HRIEd R afe -4
ITER e 3R B & T H IUMR Wi SISHCEA B
YT AT § BT FRRT favelwenl & A ¥ IuRa
FEAE A ITART AR IR ASIYU SIAN o - it
TTaE, AT Thad SIX aRTEE 3 & forg femar @)

it TR | IT=TRT gfohan &= & e &t I[orEan it g
gguur f=w A (PPCB) Tar HeiRa Aeest &1 siarert
T e & fore v @ R FaRe 96 1) vedee 3
IO WA e &1 fuem (PPCB) st
WA AT B8eR o AW A fohan

THAITAT § TR 49 Tehg A el SNEMT Wiafafomy A
T/ gerater /el /i o wERar, BRa & ot fa,
AT FEART (T MAA 21 TEATA TRE A TR 6000 TS
3R e aRer <Rl BRT 3aR0T Je e B

Holl LT

eIt Sl |REAVT U WY R 3= Srol e e arl
IyAfiEr |9 /gunferll & forg uRadHa i grEa, et
|ew |E3 Ae, T Wl e & 39AnT, LED wrgel &
JHANT, el g 3k APFC d & wream & g+t
TR R (0.99 ) B U@ Y W&, e SCLH wmaifaa
fore o #

AT Y, TR Froll 1 3T e & oy, T&aee 7 350 kWp
&A1 & R Tt 9aa (SPPs)enfua forg e 8, Sad ad &
IR 4,37,296 FH 1 ITE §3T



AT T4l & HERT, Sotet HervT 31fe & forg CCOE zamt
TR ARG 3R TGN e S e Sua 3 S
FRET I & forg T SAfAeR dar NOC &t arere feran
TR G TR Gaterd SAERIRAl i S Rae geqa
EARIEY

BT A
FaRe AR/ T & T-TEAE AT & SEd, YA
wfafafel W@ oA e -, TEeEem e @t

TR R TR 21 SifUreRT @de fater d idaRe
e/ T @ e 33 /se=al § A soeeE
TWHR @AE Juielt (EGPS) & ATead A 3R siern o W& 21
I & # e dad @ (COWAA) & i &
Y AT 3R AU Y ST e dand o foan e 21 gedier
= T /¥ A wEE & @y ety gatteR & forg
Tl Ioa T T F Aeas (NKN) @ et @ 21 e,
FeT /T AN 1 FATEAT 3 TR 3R e BTEATR Al
FARETUT ST <&

A G UG heATUTh R SUA
31 99,2022 Sl THANS St el AR 547 9t fraw 54

AfEe T M A1 I¥ & ST 16 TFAES A ffer
feran T vEhive @ S o 'R R )

Manpower Profile at SCL

- 8 8 8 &8 % 8

No. of Employees

Technical/ Administrative/ Total

FFERE W, Saie SHeTal 3 darst ¥ 3w fuwer
TN & foIQ 3TRET0T TEdiver & ST Wt 7@ 31 9 2022 96
TEA /TEE 3R SN FereRal o fafy FrEr 2)

X Jut | /A | T x|
1| I 73 18 91
2 T S 6 6
3 | feemm 3 1 4
4 | sfaa 39 9 48
5 | vy - 3 3

152

AT AT Wl 3R 3T GRITeh ERET U S
VISWAS 3k Safe qeHIY Tadive & TRIHR =l W& 2

T FAARA! ol AMfeh Fa Jeazsedl TREahR faan
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T(STHTET THT YT FR=T

TEAITS | T T 79/ dar foRg g s e st
fafrael o1 oo fRar ST w1 81 TS g ud
JHIGEER &I & HT-ad e e | &g a3
g 2

T fIWT F TEHITA ol TR T i afta
(7Rt ), AETell 1 JeeReded | T IR fowig af
2021- 22 & TN, FHRTeh TEae &t STeaerar § FE gae

A IAEIRI

I AT, A TWEHN FEdl /Adeii-ieh &= & 3Tl &
MY Ay dhl qfed 30 GRAfT T &1 T & W 99
& forw e 3t aiffer RaE e geedi | 98 T8
3R 2021-22 & SR I oA fohan T Rard
FH & oy, vdRa ¥ $7-81899 dmeam® SAMRAS
(TOLIC) 3k SAMRAS (OLIC) fawfaa farg, st TOLIC
e 3R 9 & SCL & & g ¥ B & yarferdier
I & AT RadE / o1 ur A & forg fawfem
forg g1 2 ARl A RAIE / 32T it HIreldl & Tl e
A WET it 3R TTH & TR 940 & forg afents wived &t
J9ART e AfdreRfead fomar Tram

WRT WEHR TAN W A G Irohanst (T 3t a) &
A A 14 ¥ 28 fdaw 2021 T B TwaR & w= Fa
gfcrarst 1 3 e fRar T gt @ e
o= SATSTEt S S Welehd ol IieRiRTanst & faoianst
TERR g 0T 97 faaRa fohg 17 9o R wRaR Ta) 9t
AHE AT TiohaT3t (TEIG) & I W 10 FHA,
2022 I THEINA ¥ fawg &S R w=mn wn, o=
gfeRRranst o1 s fRar e sk iRt @
farsranatt =it qeenR faafa forg o

TEANE A FARe WA TaR € @i 18 SOLIS A &
FTER 11 FHRAl w B F o ¥ T w @ g
ara foRan T gae rean v faw W uEdied &
FHARA B T B @D IR AR uden ¥ A,
FEANTEE va Ao NS A va R A siforemaw stk e e W
11 TREHR 9 Ry 191

T & el & SER BE weR ww, B8 e
qﬁmqa%ﬂm%mﬁaﬁlwwﬁﬁm%ﬁiﬂmﬂ
EE] W”a‘?msﬁ?ﬁﬁmwﬁﬁw
T (FMER UF) & N, fds e &t Rfves w1 A
geRTfae feram Tram ast wm aitae 3R feer aoer s
TR fehg g

Tdehdr fafafer

26 AT ¥ 1 AR 2021 T FA-FHsHX aned A
FAhdl SIEehdl 9eds - 2021 “Faa s WRA@ 75 : srasan
& AT ST <9 IR Jafora fema rm

I8 Sl JEAT 26 FAFE, 2021 H G 11.00 a1 a7
THEN & T - FAT TH@ & Ao A AT q9F & A
TS| ARG T QA FASEEE (WWW.CVC.goV.in) T
TR E - gferstt o & forg ot wreenfea T rm

T FAHA AN & FEIER e @ < PIDP
(SHfEa TeRdantoT 3iR FRaferl ot |Xen) & ded freaa
1 U TOR foRar an 3@ 6 A e gadd SN
TART AR oY Y 9eeT EHTe IR & e 3R STe a9
LCD 3=t W gefia forg e

TqH AT, Foehdl SINTEEhAT 3R TAST & IR A 3=
T/ R A TR FE S T D IR N aRER A
Tefia foR T 3T TEEIv & Rl ST 3aNT AR Ry
T TS ! T HHATRA! Y S - Al & Aegd o TqaR A
ST e & Tolg S 1iam

€ & SN THAIvA & waumal & forg fRefefas
YIRS o1 SRS R I

1 W A TR I WRG W w@@RE wefen (B&/
gfieran)

2. Fiehar Ga el fawal st T 3R A
3w WRA, WE R sk
SRR’ fava T e SRa
4EfaEmeT gF|

JES & Ay

TEAUT & HHUIRGl A ST IR IAE® & A I
gfaaifiens & W form afeafiamst & fasianst & A
TRERR 3R THIVT U= & T fomar T

T FHARA I TR F AKAH 3R IJa Raeid 25
¥ ANIfE € q HAT O & TedTied e o (e Taaee
W@mﬁmﬁ@ﬁzaﬁw%wﬁhmwn

{
VIGILANCE AWARENESS'&K
245 October - 1 Novenber . 2 m1
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Competltlons durlng Vlgllance
Awareness Week - 2021

AT T AR (RTI)

01.04.2021 ¥ 31.03.2022 @t Jrafer & 2, fafs= fawat =
S g At 67 RTI a9 g¢ 3R S+ fAuer foran
TN A E T AT T (FAA) - TEINe &
TR 10 T Al T Fraerr ferar wmam)

I AU Ud e seEal SR SR Seaforew /
Tehelan! GEATAL & a1 geanT|

TR F9= (MOU) :

¥ 2021-2022 H, SCL 3@ 3R faermd W @&anT g
T 3R B fafve w wsan & o wwEiar (6
) W osEeR e e sEaEd e, sivew
ARG 770, W we s Afeen favafagared @R we,
A sRam IHafiEr sith agifer™ g8

TSl TCStel - SN, fosen SRicae i Caiel US asd
ﬁr—rﬁsﬁt%@mqﬁaﬁﬁaﬁm%m— [ECESEIECES

SCL 7 SITAR, PacTech t&fsim 2amiieiton - S+l 2TaR
ANFTFeT - ORI, AT Serreiion Trgae fofes ward,
Frisw wrga 2ot are, fearaqe & | NDA (fR-
TSI G )R 41 BEer fR 7

3iffee o
31.03.2022 Tk IS 94w T8l B
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AT gdierehl it Rard

EEIE]
FEEATT
FA - TR AR
1 B 319 2022 F Rl & AR A9 - hgaex AR T Fer e Jo - I IR =4 ffer R were e
et At & o 3 - = &t R - TRET o ot 7| TRl ek o1 faig forerer = o weer 8 g ent
T IR MR A1 T 2 3R AN el 910 e et & SeR W 3 faiia faerol & aR & w
o e B
2. T TN I TS R W ARIIG: T ol - ST AT ST 39 39 TR Fl B I A0S A
T8 IferE 2 foR &9 oA qdem A Ao SR 39 3@ TR Fuwfed W fR 3R g8 aR W el
Jrzara T B o faia foawor o avg W B iR afcas T A I ITerd SaE A 8 e el 7
A& & IR W faciia faawon § & 1€ o TRE Ua TRe il & SR | QU Y Ared &l o el
e 81 FEA R YIF oiedieneT - Tl SR oIe WY fafine S T SMidhe e @ AT -
ot forarfora ot o T &/ &1 T8 TRl ST Hediehe ahe S ORal TIE & i & 9§ 3T B | B e
T & o SR gRT A TS SRaT e T v S o Suger e e B
3. TAE A B I8 ¥ e @ o
(i) 3% 3 9 GoR qo et U §¢ 2 fe B9 S1omt gaiei siMenidt @ fowam & 3TER ovat
wen & forg sTaTaeE e B
(i)  srom fomm A, gean ot oiear IRaeRTG o 3 IR W9 & O Iedl B, S 9 STasaeEarst &
FTER T T A R T F)
(i) =a R A SfcaRan gom v T 317 =9 oAt feror a1 ar IRaeisl @ 3 @ 7
(iv) BN AR & T 39 J&ad S & SR T B9 f3Q 7Y TIeiaey & qanesd 3td
THHRR T T 31 T2 FfoRad & geer § s Ra 9 W W@ed ol e & 3% @8t

ik 3fra for v e 20

() 8t o ot - O I Gael 8, I8 31 WH 2022 Tl QI B aTel I8 W AT S ared o

Rufer =Y el wear 21
(@) el dh 3T Ud 99 o) ol Gael B, 98 Gl & 241 ff¥ ol g 21 Aot 31 /5

Rufer Y gefia wear 21
&l TE. TS QUS qAIRAeH
T%h IR U : 006388 w=
IMEAAE A@HR
T : HETeR RLA
fasies 28 - 09 - 2022 ARMER
7 S ME TA: 22546265 AWDYXK 9750 (A 71, 546265 )

_________________________________________________________________________________________
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YA - hTFeT AR

TAT—UF 31 A, 2022 i R & @R

(79K =gt #)
e TR 31.03.2022 31.03.2021
| o Rafa & sIg@ar it Rafd & sqar
Aftr & =
Toinra fAfer 1 529700 532769
tere - ffer gen sifaRaa wfar 2 1443642 993529
FAA A T T 10 974582 407186
2947924 1933484
fAfern = faf=
foor aRewafar 3
Rl Ao 3361050 3249080
TR : e Ud AT 3283062 3164763
g A 77988 84317
e ESIUGH w 4 0 77988 3570 87887
e aReEwf, O aA A
HTA - TAMfeTHTY 5 212527 92840
T AR 6 48601 50277
Ahs 9 S § T Al 7 2112310 1199653
I IOA aRewafE 8 4275 8475
O 9 AR 9 492223 494352
2869936 1845597 1845597
2947924 1933484
wEl R frwmfir e At Afdar - 17
I 19 17 T o B ST W R T A B
TN T8 ANE F Fel RO & IFTER
AEE AMEHR Th IR U 7 006388 T
(@ g #7) (Freprar Forza) (WSt AR ART)
HRTER IREEED IEUECD
M. A 546265
A ‘ﬁgl?'ﬁ
fasies 28 —09 - 2022

T St IS TA: 22546265 AWDYXK 9750
|
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T — hedel oddRed
IR T W@ 01.04.2021 A 31.03.2022 ek ohl @t & forw

(3R T #)
e — J— 31.03.2022 31.03.2021
vl @ Rafy & IR W Rafy & IR
NE2N
faralt (i farstt anferer 2) 27787 2922
TS A - AT 1269853 1080000
TS A - 1696754 2167070
TS FAEE - Joinra 111970 479117
s e 11 50662 46917
I Ao 12 19159 8222
el o6 F sy /dar e 13 5342 20084
3181526 3804332
e )
TSTE AT - AT @A
FHARA At TIRAFE TF A9 14 1269853 1080485
ST AT — AT W
Hed A & @I 19229 101840
SR T AR FHelqat ot @ad 45159 109844
ALV TS STl THR 1089 215
fawrett 3k Somr 227418 207970
TEIT 3 IR 15 1233909 1557238
Y T 3 16 141063 151780
W T AR T @ 131837 115843
ST HFTET — YSTRIA IAHITT 111970 479117
HeTE™ 6329 8271
3187855 ~ 3812603
T ¥ AfF TG w99 A sEaRd 6329 8271
BN T NG F GoRd RO & AR
FHd TE TS U9 qaElded
AEE A@EHR T 3R T : 006388 T
(& g 77) (ferrmar foem) (Wt R <)
HMER [RERED [BEECH
A A 546265
T : AETE
fa=tiar 28 - 09— 2022

T St IS TA: 22546265 AWDYXK 9750
.|
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AR - 1
(BSTR TwAi /)
faeror 31/3/2022 31/3/2021
ot Rafa & sER ot Rafa & sar
qufea Ffer 532769 538235
S 9. v, fawea 3260 2805
HeTH ¢ I ¥ Jiferen @ 6329 529700 8271 532769
529700 532769
AN - 2
IRfera —aen sfalRaa Ffa
(FTR T /)
faazor 01/04/2021 gRaeq/ SRS werdt 31/3/2022
Rufar & @R Rafa & sar
faRw smfera smag/ 290780 1 0 290781
I
Ioll SRfEa 207188 0 0 207188
faRw smfea 1507 0 0 1507
RIS T TaeeT* 349481 11858 95277 266062
Tote geafal & forg seem 144573 645500 111970 678103
993529 657359 207247 1443642

** BARC, Devp Miniature, SAC FT-CCD, ASIC-OBC, |IT #gr@ F&& q 47 IRaeHR gcare e 21
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12 Bijieeli> lofl Lelbadice BRYblie DIB Atbdp blich dh b3l Ells bl - /101 2 o bl 28 1957

18 Bijisgjhr bl biSlelte Lol 12082 2h 22h D2 RXWRD j el hid Rk 1202] Lok 2k fe 1006 SRl Rl 1203 S e kbls ') ko)
L1EV8 88526 £9/v9L€ L1161y 1228 181192 08062€ 0 LILBLY £9669.Z
8861/ L1EV8 z90€e8ze 06411 62€9 €9.19L€ 05019€€ 0 046111 08062€
0 0 0294282 06111 0 05951.2 029.28¢2 0 016411 0595122 Ipkbeilh klobie
zz 9z 16€ 0 ¥ 8¢ Ely 0 0 gLy bale
6ELL sozl 5005 0 9zl 6.8Y L) 0 0 vri9 1LYy Ll et
8y8el v8e8l 65228 0 9esy rAIIL> L0196€ 0 0 L0196€ Qlelizle e kbR
69671 ze99l 18119 0 €991 2199 95.28 0 0 95228 bl
o0L08Y 0108 0 0 0 0 0108y 0 0 0L08 (s218-1%) ke
apbie ©  aupbBie » 2pBle apBie aeBle s8R o
Byt Byl eyl bebke sl byt i n SIS
2202/E0/LE  LTOZ/VO/L0  2Z0Z/SO/LE /el & ppie L202/Y0/L0  2Z0Z/S0/LE +202/70/10
DPeRe B2 BI2 — ke (2h DIR) PRRE RhB
(i toha ai02)
Ll bt blh 2l
o S
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FAGA -4
ot fHtones
(39R Toadr %)
faeror 31/3/2022 31/3/2021
ot Rafa & @R i Rafd & @R
o
ToiTe AT R - e 0 0
BdeR & AR 0 3570
0 3570
G - 5
faa=or 31/3/2022 31/3/2021
&t Rafar & @R i Rafar & @R
AN A1 A A qA W
SR T AR 20478 18461
S{eR A T e ot 148437 30393
T sty wer / 0 148437 168915 0 30393 48854
e
A W
el A 4931 0 10647 0
e wRter At / 0 4931 0 10647
e
AN R AT IE TGl AT qed S & ot o A B
XN A 10704 6535
Fretomele et 27977 38681 26804 33339
212527 92840
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AR - 6
HEEHT IR
(59R w7l #)
faazor 31/3/2022 31/3/2021
o Rafd & sgar it Rafd & sgar
B AW A e st
& T
g AR 48187 49513
L 96712 96712
I H 414 764
145314 146988
TCTEY : GBS FUT & folg wraenT 96712 96712
48601 50277
FAGH -7
Achg T ek | ST Al (7R T ¥)
faazor 31/3/2022 31/3/2021
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INTRODUCTION

Semi-Conductor Laboratory (SCL) is a VLSI
fabrication facility capable of processing 8-inch
wafers at 0.18 micron CMOS technology node.
Besides 8-inch CMOS fabrication line, SCL also
has a dedicated 6-inch wafer fabrication line for
Micro Electro Mechanical Systems (MEMS).
SCL has integrated facilities & supporting
infrastructure for end-to-end solutions i.e. from
Design, Development, Fabrication, Assembly &
Packaging, Testing to Quality Assurance, all
under one roof for fabrication of Application
Specific Integrated Circuits(ASICs) and MEMS
Devices for various applications of DOS/ISRO
Centers/Units and other strategic sector
organizations in the country. SCL activities also
include fabrication of Hi-Rel Boards, Radio
Sonde Systems and indigenization of electronic
sub-systems.

Administrative  control of SCL, Society was
transferred from Department of Space (DoS) to
Ministry of electronics and information
technology (MeitY) vide notification No.
1/21/1/2022-Cab dated Feb 07, 2022

TECHNICAL ACTIVITIES (During

FY 2021-22):

In line with the objectives of SCL, activities at
SCL remained focused on realization of critical
and high reliability devices for various
DOS/ISRO Centers and other strategic sector
organizations.
Application Specific
(ASICs)

Processors for Launch Vehicle and Satellite
Applications: SCL fabricated, characterized &
packaged 16-bit & 32-bit processors and
Microcontroller at its facility. The 16-bit
processor fabricated at the SCL facility is
replacement of the earlier processor
manufactured at an overseas facility (M/s.
Atmel, France) by VSSC. The processor is used
in the On-Board Computers for navigation,
guidance and control processing in Launch
Vehicles and also for general purpose
processing applications. Flight model devices
fabricated at SCL foundry were delivered to

Integrated Circuits

VSSC. SCL MAKE VIKRAM PROCESSOR
1601 & VIKRAM PROCESSOR 1601(PE) have
been Flown Successfully in Prime and
Redundant Chains on PSLV-C52 and
performed well.

Vikram-1601 Processor (16-bit)

The development of Vikram Processor is a
significant achievement towards indigenization
of a key Processor used on-Board in Launch
Vehicles and has also obviated stock-out
situation of this processor procured hitherto
from the said overseas facility.

In addition to this, advanced 32-bit processors,
namely ‘Vikram-3201’ and ‘Kalpana-3201’ were
fabricated as 2-chip MCM (Multi-Chip Module).
Flight model of Vikram-3201, fabricated to
further increase the performance of processor
for on-board calculations, have also been
delivered to VSSC.

Vikram-3201
Processor (32-bit)

Kalpana-3201
Processor (32-bit)

On-Board Controller OBC-2.3 is designed for
Synthetic Aperture Radar (SAR) Payloads. The
architecture is based on 8-bit embedded 8051
Micro-controllers. The device replaces the
imported devices earlier fabricated at the
overseas facility, M/s. Aeroflex. OBC-2.3 has
additional features in terms of Analog to Digital
Convertor (ADC) and serial interface. Flight
Model devices (288 no.) are successfully used
in RISAT-1A payload of “Earth Observation
Satellite-04” (EOS-04).

33



This device is designed at SCL using Radhard
library cells to protect the device from heavy
ions environment encountered in the space.

RISAT-1A Image taken
using OBC2.3

Radhard OBC2.3

The development of Vikram-1601, Vikram-
3201, Kalpana-3201 Processors and OBC2.3 is
a significant achievement towards
indigenization of a key Processors used on-
Board in Launch vehicle and satellite in-line with
Atam Nirbhar Bharat initiative of government of
India.

Universal Command Distribution ASIC
(UCDA) V1: involves the routing of commands
generated by the Tele command Decoder to the
destination subsystems. It is a Radiation
Hardened Digital ASIC with LDO, Maximum
Operating Frequency 1MHz. Power Supply
5V+0.5V Device is packaged in 256 Pins CQFP
package. These devices have been delivered to
URSC.

UCDA
Cooler and Heater Controller(CHC) ASIC V2:

Device will have three controllers. All three
temperature controllers are independent.
Cooler and Heater Controller will be used to
control and maintain the low temperature of
payload sub-systems. It is a Radiation
Hardened Digital ASIC with LDO, Maximum
Operating Frequency 100 Mhz. Power Supply
3.3V+0.3V Device is packaged in 120 Pins
CQFP package. These devices have been

delivered to SAC.

Cooler Heater Controller

Watch Dog Timer (WDT) is for microprocessor/
microcontroller based systems. It is being
targeted for digital sub system of future space-
borne missions. All payloads have payload
controller as a submodule and payload
controller requires a WDT IC for critical power
supply monitoring and reliable operation. These
devices have been delivered to SAC.

Watch Dog Timer ASIC

C-to-V Amplifier (EF1008-0) is a signal
conditioner which conditions the signal from
Vibration, Shock and Acoustic transducers.
Quad Core Programmable C-to-V Amplifier
contains 4 cores of programmable C-to-V
amplifier. Each of the cores can be programmed
independently through input control signals.
The user can set the values of PGA and DC
output level using input control signals.These
devices have been delivered to 1ISU.

C to V Convertor

High Voltage Solid-state Switch: It has four
switches in a single ASIC. It has a Raw bus




voltage range from 27V to 42V. It can switch 1A
load at 42V. The input voltage may be as low as
3.5V to be considered as High (>3.5V) which
can turn on transistor. The output drop is around
650 mV at 1A. These devices have been
delivered to URSC.

HVSS Switch Dies
NavIC V2 (IRNSS Receiver) ASIC: ‘NavIC-V2’
is the advanced version with 36 channels, as
compared to 24 channels of its predecessor.
This is a Digital Base Band Processor ASIC and
is used to make compact IRNSS SPS User
Receiver. The User segment in NavlC,
consisting of a receiver capable of receiving
signals at L1, L5 & S band frequencies, down-
converts the signal received to base-band, and
then process them to calculate the position,
velocity and time solution. The FM devices after
fabrication, characterization and screening are
delivered to Space Application Centre (SAC),
Ahmedabad for use in Gaganyaan and other
missions.

NavIC V2 (IRNSS Receiver) ASIC

Solar Array Drive Control Electronics ASIC
(SADA): The ASIC is a MIL-STD-1553B
Remote Terminal (RT) IP core along with Solar
Array Drive control logic. This has an interface
with Solar panels through analog multiplexer
and 16-channel ADC to control the stepper
motor. After development, fabrication and
characterization the prototype devices were

delivered to ISRO Inertial Sensors Unit (1ISU),
Thriuvanthapuram for system level verification.

Solar Array Drive Control Electronics ASIC (SADA)

Multi-Chip Module (MCM): Five-chip MCM
has been designed for miniaturization of
avionics of the launch vehicle. MCM will be part
of Centralized Mission Control (CMC) module
of navigation system. This is a 23-layers
heterogeneous module designed to
accommodate the Processor, ISA ASIC,
Memory, MIL-1553 Bus Transceiver and Low
Dropout Regulator (LDO) in a single package.

Two types of MCM packages were designed for
Vikram-3201 and Kalpana-3201 processors.
Signal integrity and power integrity are taken
care for the clock frequency of 100MHz for
Vikram Processor and 210MHz for Kalpana
processor.

With the use of these modules weight and size
of the avionics of launch vehicle shall reduce
significantly and increase the performance of
the processor for on-board calculations. The
advanced module will be used in the upcoming
missions of PSLV, GSLV and Gaganyaan of
ISRO.

Multi -Chip Module (MCM)
Tile Serial Protocol (TSP) ASIC: TSP ASIC
has been designed using Radhard library as a
custom protocol to be used for distributed
control sub-systems of phased array radar.




Tile Serial Protocol ASIC has been developed to
reduce weight and complexity. This protocol will
be useful for communication of tele-
command/telemetry data as well as
communication of timing signals from central
Payload Controller (PLC) to distributed
Transmitter/ Receiver Controllers (TRC).

SCL has developed, fabricated and
characterized the TSP RHBD devices for
electrical & radiation hardened parameters for
Total lon Dose (TID) up to 300Krad and Single
Event Effects (SEE) of 70MeV-cm?*/mg. These
devices were packaged in 256-pin CQFP
(Ceramic Quad Flat Package) and delivered to
Space Application Centre (SAC), Ahmedabad
for system level verification.

TSP ASIC will be used for fuure missions of the
Radar imaging Satellites (RISAT) payloads of
Earth observation Satellites of ISRO

Tile Serial Protocol (TSP) ASIC

Voltage Supervisory Circuit(VSC): VSC are
used to monitor the supply voltage for
microcontrollers, processors and electronics
systems for under voltage conditions. The
primary function of the VSC is to reset the
controllerimmediately, if the power drops below
anominal value and also, during a power up
sequence, the device holds a microcontroller in
reset until the system power has come up to the
correctlevel and stablized.

VSC is designed using Radhard library,
fabricated and characterized at SCL for its
electrical parameters. This is also characterized
for radiation hardening upto Total lonizing Dose
(TID) rating of 150 krads (Si) and to a Linear
Energy Transfer (LET) of 70 MeV-cm’/mg.

Devices are delivered to SAC, Ahmedabad and
[ISU, Thriuvanthapuram for their system level
evaluation.

Voltage Supervisory Circuit (VSC)

High Resolution Data Converters: SCL
carried out indigenous development of high
resolution Rad hard Data Converters. This
device has been designed using Radhard
library for usage in space applications.

A high resolution 24-Bit Sigma Delta ADC was
delivered for use in crew simulator module of
Environment Monitoring System (EMS) of
Gaganyaan.

Multi Core RDAS (MCRDAS 1.1), which is
improved version of its predecessor MCRDAS
1.0. 16 Core RDAS, a fully integrated Data
Acquisition System, incorporates sixteen High
Resolution Sigma Delta ADCs and 32 8-bits
Current DAC (IDAC) along with the calibration
and over-range detection unit for each ADC
core. User can communicate through any of the
ADC core through SPI using four- bit channel
address. There are two modes of operation:
Program mode and Flight Mode. During
Program Mode user will Program each ADC
and during flight mode the data of each ADC will
be read.

The MC-RDAS is successfully used in SSLV.
This device is also planned to be used by
URSC, Bangalore for sensor data acquisition
module for Gaganyaan.

Multi Core
RDAS (MCRDAS 1.1)

24-Bit Sigma
Delta ADC)
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Micro Electro Mechanical Systems (MEMS)
The following MEMS based sensors are
developed in the SCL Facility for various space
applications.

Acoustic Sensor: MEMS Acoustic sensor is
used to monitor the Acoustic levels generated
during the launch of a satellite launch vehicle.

SCL has developed this sensor with bulk micro-
machining process for silicon diaphragm with
piezoelectric sensitive layer on silicon, for
precision and miniaturization. This sensor shall
work in a harsh environment of temperature,
vibration and shock.

The sensor delivered to VSSC, Trivandrum has
successfully flown in piggy back mode in PSLV-
C52 satellite launch vehicle.

Acoustic Sensor
MEMS Digital Output Pressure Transducer:

SCL has developed Radiation hardened
Pressure Transducer for Environment
Monitoring System (EMS) for Gaganyaan by
using in-house designed and fabricated
pressure sensor, temperature sensor and
Signal Conditioning electronics for measuring
absolute pressure up to 2.2Bar.

MEMS Sensor/Transducers
for EMS of Gaganyaan

PRT sensor: Platinum ResistanceTemperature
sensor is also developed for EMS of
Gaganyaan to measure the temperature of
crew cabin from 0°C to 100°C.

Prototype PRT sensors packaged in small
outline TO-46 package were delivered to SAC,
Ahmedabad for use in ground simulator module
for EMS of Gaganyaan

PRT based temperature sensor

Analog Output oil filled Pressure Sensors
[Transducers

SCL, in collaboration with LPSC, Bangalore,
has developed oil filled pressure sensors for
media isolation in harsh environments.

+ Silicon bulk micro-machined, Piezo resistive
Absolute Type Pressure sensors catering
various ranges like 0-1 bar, 0-5 bar, 0-10 bar
and 0-30 bar with performance at par with
existing commercial MEMS sensors used in
launch vehicles.

* Indigenously developed sensors are one-to-
one replacement of existing sensors.

Analog Output Pressure Sensors /Transducers

Gas Sensors for SDSC, SHAR

As a tri-party agreement between SCL, SDSC,
(SHAR) and 11Sc, SCL developed the micro-
heater for gas sensors of Oxygen (O,),
Hydrogen (H,), Hydrazine (N,H,) and Nitrous
oxide (NO,). The sensors were developed,
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packaged and tested at SCL and given to IISc,
Bangalore for Integration of electronics. These
sensors were further delivered to SDSC,
SHAR for Gas exposure and field testing.

RN

Gas Sensors for SDSC, SHAR
CCD Detectors Development

Development of CCD process with
blooming control: Signal charge blooming
(spilling of integrated charge from a potential
well in CCD to adjacent pixels) corrupts the
scene information. Anti-blooming capability is
thus a requirement of many CCD image
sensors. To take care of this, CCDs are
equipped with anti-blooming structure in each
photosensitive pixel.

At SCL, anti-blooming capability of greater
than 1000x with a charge capacity of >200ke-
has been achieved in 10um size pixels. This in-
pixel anti-blooming architecture is being
planned to be integrated in existing 12K TDI
CCD design of 8um size pixel with modified
process to achieve >200ke- full well capacity.

CCD process with TID (Total lonization
Dose) tolerance: The detectors developed in
SCL are used in satellite-based applications
and hence they have the requirement of TID
tolerance. The current CCD process is not
Rad-hard. To increase the radiation hardness
of the process, a CCD architecture viz. Multi-
Pinned Phase (MPP) is taken up for
development. A 60x120 array test device has
been designed and fabricated. The test results
are encouraging, as the devices are able to
sustain upto 100k RAD of TID dose (Si).
However, the full well capacity is ~60ke-. The
fabrication process is redesigned to increase
the full well capacity to>100ke-. Device
fabricationisin progress.

Other Detector Developments:

Phototransistor development for optical
encoder application: Based on the
requirement from ISRO’s |ISU centre, the
process development for phototransistor for
optical encoder application has been taken up.
Two test chips, one for standalone
phototransistor and another with integrated
readout circuit, have been designed.

CCD detectors development: The
development of multiple CCD detectors for the
Resource-Sat series of satellites has also been
taken up jointly with SAC, Ahmedabad. The
development of two versions of a 4000 element
quad linear array multi-spectral detector, one
with anti-blooming capability and one without is
underway under a Technology Development
Program for SAC.

High Energy Particle/Photon Detectors:
Development and productionisation of large
area silicon photo-diodes is continuing with
users for applications such as spectroscopy,
charged particle counting, high energy and
nuclear physics experiments, radiation
monitoring and X-ray baggage scanning.

X
el
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High Energy Particle/Photon Detectors
8” CMOS Process Technology

In order to cater to wider spectrum of devices
required for Satellite, Launch Vehicle and other
strategic sector applications and as part of
continuous development effort,
enhancements/improvements of Baseline
180nm CMOS Process have been undertaken.

Process stabilization:
In Baseline CMOS process stabilization and
Control, 14 TTV lots carrying 2-Mb TDSRAM
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test chip fabricated for periodic monitoring of the
baseline in terms of its key inline, end-of-line
process parameters and TDSRAM yield. These
lots feature improved BEOL process modules
and better defect control measures during
processing. Good TDSRAM vyield statistics in
terms of lot-to-lot and within-lot yield variation

(+/-10%) are obtained.

» Baseline yield is stable within 70% to 78%
for TDSRAM-A and 68% to 77% for
TDSRAM-B. Experiments and failure
analysis is in progress to isolate the
suspected modules or layers for further yield
improvement.

* In FEOL (Front-end of Line) process: Mode-
B defect density is maintained close to 1.5
and 1.0 def/cm® for 3.3V-GOX and 1.8V-
GOXrespectively in the baseline process.

* InBEOL (Back-end of Line) process:

o Metal-1 module experiments are in
progress to achieve better (>99.5%)
intra-metal isolation performance
(>99.5% yield) as well as to obtain wider
metal width for iso-metal lines to ensure
adequate via-to-metal enclosure.

o MIM-module (Metal-Insulator-Metal)
qualification was carried out with
alternate polymer strip solvent (ELM-
C30)in the process flow to fix intermittent
backside contamination problems
observed with standard solvent (N396).

« Wafer edge defectivity reduction through
suitable EBR (Edge Bead Removal) process
conditions and backside cleans at various
stages of process flow are being evaluated
to improve overall defectivity of baseline
process.

Process Enhancements

In the Analog modules development in the
baseline process, the following work activities
are carried out.

- Poly Fuse: Test chip is characterized for
programming voltage. Based on the testing of
14,400 fuses, nominal programming voltage
obtained is 4.5V with pulse rise/fall time of less

than 100ns and duration of10us. The reliability
characterization for e-poly fuse is also
performed on ~ 4,800 samples before and after
HTS (500 cycles of -65/+150C), and no
degradation is observed. Automatic Test-bench
set-upisin progress.

wilF 12and 08:0.2«2 bafore HTC
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- Thick Last Metal (MT3: 2.8u-Al): In this, Unit
Step development work for module verification
is completed. The testchip for thick metal
electrical design rule verification and reliability
testing is taped out for mask fabrication.

- Precision capacitors-HD-MIMs (1.7 &
2.8fF/lum2: single & stacked): All unit step
works including dielectric thickness splits, MIM
photo/etch and polymer clean recipes are
developed and completed electrical verification
of module. Dielectric thickness process
windowand repeatability runs are underway.
Stacked MIM test-chip is taped out for mask
fabrication to evaluate stacked MIM module.
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- 2K-HIPO (High-resistance Poly):
Electrical characterization for repeatability and
stability of 2k HIPO resistor along with implant
process window is done through multiple lots
run and module released for design usage.
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- FSG (high-k Fluorinated Silicon Glass)




module: In this Unit steps development activity
is underway, FSG deposition recipe and CMP
verification is done.

Other Developments:

CMOS integration of Silicon Photo Multiplier
(SiPM): CMQOS-integration of SiPM is carried
out and fabricated a test chip for evaluation.
Diodes, SiPM array and other process test
structures were electrically characterized. Dark
current of the SIPM array (1.5x1.5 mm?) was
less than 5nA/cm? (before breakdown). Edge
breakdown dependence on implant dose and
n+/STl separation is characterized. Atest set up
is established to characterize Single Pixel
Avalanche Diode (SPAD) structures for
estimation of DCR (Dark Count Rate).
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In the development of CMOS-MEMS Thermal
Flow Sensor:

All the activities for 8 CMOS flow completed
successfully with fabrication and character-
ization of the lot. Implant dose split for different

poly sheet resistance 65 to 410 Ohm/sq is
achieved with TCR ranging from
-1440 to 391ppm/°C. Seebeck coefficient in

planar CMOS structure is in range of 165 to 90
uV/K under different poly implant conditions.
The difference in Seebeck coefficient after
micro - machining (diaphragm opening) is
<5uV/K. Sensor functionality is demonstrated.
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INDIGENOUS DEVELOPMENTS

Slurries for CMP:

CMP Slurry Oxide (DS0O135): As a production
trail at a prospective vendor in Tamil Nadu, 100
litres of slurry processed. Vendor was provided
10 litre of concentrated (24% solid loading) as
free sample for preliminary testing. Physio-
chemical parameters of the sample are
acceptable. Performance evaluation of the
sample being planned in the fab.

CMP Tungsten slurry (DSW135): Bulk
quantity 100 litres formulated in-house at SCL
Chemical Laboratory, earlier developed in
collaboration with IIT Mandi as part of joint
developmental activity to be used in processing
of lots in the fab after QC.

Tungsten
slurry — formulated at SCL

Oxide slurry — productionised
at Indian Vendor

Post etchresidue Strippers

VPS (Via polymer stripper): In collaboration
with Indian Institute of Technology Mandi, VPS
was successfully developed for removal of post
etch residues after dielectric (Via) plasma etch
in the backend of CMOS process. During proof-
of-concept testing in fab the composition is
found comparable & some what better, in a few
instances to the commercial stripper.

Another indigenously developed post etch
residue stripper viz. MPS (Metal polymer
stripper), was also found suitable during proof-
of-concept testing.

IPS (Indigenous polymer stripper):A universal
type of post etch residue stripper, which was
developed earlier for MEMS application(for
metal as well as via layers) was processed bulk
scale (310 litres) in the SCL chemical Lab for
qualificationin MEMS.
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Photo-resists

Deep ultraviolet (DUV) photo-resists: GC400 for
gate and active area layers has been
developed,in collaboration with |IT, Mandi.One
gallon of processed chemical was provided to 8
inch Fab for qualification.

Another DUV photo-resist CS600 for contact,
via & reverse active area layers has performed
well in the proof of concept testing. Parameters
viz. coating thickness, exposure threshold dose,
dark erosion, etch resistance, resolution as
measured through CDs, process window and
wall profiles found all within specifications and
closely matching with commercial resists.

GC400 photo-resist
Ultrapure Chemicals

Productionisation of developed Ultrapure
chemicals at Indian vendors: Qualification of
H,SO,, HCI, Mix Nitric HF and Methanol
productionized at Indian vendor, done in 8-inch
fab-line. The performance of indigenous
chemicals found comparable to its commercial
equivalents.

Choline hydroxide/ Etchant also developed

successfully. 96 litres quantity of the same is
delivered, and is under qualification in 8 inch
Fab.

Choline

Etchant
Thin Film Precursors

Tri methyl Phosphate (TMPO) used for doping
silicon oxide film has been developed in
collaboration with Indian Institute of Technology,
Delhi for CMOS application. Trace cationic
impurities were found within SCL specifications.
Three litres of indigenously synthesized TMPO
has been filled into designated Schumacher
container observing strict safety &
contamination norm; the precursor is to be
tested for qualification in fab. Development of
another thin film precursor viz.Tri-ethyl Borate
(TEB) - efforts are in progress to improve the
assay breaking the TEB-Ethanol azeotrope.
Most of the trace impurities in TEB are within
specifications.

Gas: Hexafluoro-1, 3 butadiene (C,F,)

Specialty gas C,F, is used for plasma etching of
dielectric layers in the IC fabrication process.
3.6 kgs of indigenously developed gas at /
alongwith Indian Institute of Chemical
Technology, Hyderabad was filled into
designated cylinder having DISS 724 valve
while observing strict safety & contamination
norm. Method for analysis was developed and
purity of the indigenously synthesized gas was
found meeting SCL specifications. Gas is to be



qualified in Fab during wafer processing.

TMPO Gas: Hexafluoro- 1,3
butadiene

Technical Support Services

Clean rooms ranging from Class-1 to Class-
1000 were maintained at stringent environment
conditions viz. Temperature (22°C+1°C), RH
(404£3% and 40+2/-3%) and Pressure (12t6
Pa)for 8" & 6” wafer fab-lines. Real time
monitoring of Clean Rooms through SCADA,
periodic maintenance of the installed Air
Management Systems and strict adherence to
the Clean Room protocol ensured efficient
operations of all Clean rooms.

Various utilities were also maintained
uninterruptedly, on 24 x 7 basis, for the wafer
fab-lines and otherlabs in SCL. Near zero down
time of Utilities Plants / Systems comprising of
high purity gases and Ultra-pure water (UPW),
Compressed Dry Air, Process exhaust,
Process Cooling water, Process Vacuum,
Clean power (without brown-outs/ outages),
etc., was maintained through close monitoring
of operational performance, effective
maintenance and timely troubleshooting by
respective divisions.

Quality parameters of all critical utilities like
Ultra-Pure water, High purity Bulk-gases, etc.
monitored on-line to ensure no deviation from
the required specifications.

CIVILENGINEERING ACTIVITIES

The Construction & Maintenance activities
encompassing planning, estimation, tendering
and execution of major & minor civil works
within SCL campus and SCL housing colony-
Silicon Enclave.Maintenance works were
carried out during the year to meet the users’

requirements arising from time to time as well as
to keep the buildings in structurally safe and
aesthetically good condition.

Newly constructed Auditorium, Compound
Semiconductor Research (CSR) facility and
Design Centre building (Extn.) were
inaugurated in the month of August 2021 by
Secretary, Department of Space.

Horticulture activities including upkeep and
maintenance of lawns, plants, shrubs etc., and
development of new lawns, plantation of
seasonal flowers, etc. continued during the year
for maintaining dust-free environment in the
campus.

Swachhta Pakhwada was observed in SCL
from 1st to 15th February 2022, with active
participation of SCL employees .

SCL HOUSING COLONY

LIFESAFETY SYSTEMS AND FIRE SAFETY

Safe operations in wafer fab-lines and other
process areas at SCL continued to remain in the
focus of the management. Operations at SCL
remained accident free. There was no injury
and/orloss of life /property.

Fire safety systems at SCL were maintained in
operational readiness. Periodic functional
checking of fire safety comprising of fire
detection and suppression systems was carried
out with the involvement of CISF fire wing.
Aspiration smoke detection system was
installed in wafer fab clean rooms for early



detection of smoke/fire.

Various hazardous gases and chemicals, used
in the wafer fabrication process remained
under monitoring, on real time basis, through
the Toxic Gas Monitoring (TGM) system and
Liquid leak detection (LLD) system, for any
accidental leak / spill. Reliability and
operational performance of TGM sensors was
ensured through periodic calibration as per
OEM recommendation.

Standard Operating Procedures/safety
protocols were strictly followed while handling
hazardous materials such as specialty gas
cylinders in gas cabinets, chemical canisters in
chemical delivery systems and during
equipment maintenance. The Centre Safety
committee held periodic reviews of various
safety aspects and ensured implementation of
safety related measures / corrective actions by
the concerned.

Training on Life Safety and Fire was imparted to
newly inducted personnel and first aid
firefighting refresher courses were conducted
in batches for employees covering all Divisions.
Evacuation mock drill was conducted, jointly
with NDRF, State Fire Service and CISF wing
deployed at SCL, to ensure safety
preparedness at SCL.

SECURITY

Security of installation is being looked after by
CISF. Also, Fire Wing of CISF continued to look
after the activities and associated risk.

To avoid unauthorized entry in SCL campus,
Spike Road Block/Tyre Buster is in operation at
the main gate. Other security gadgets like
DMFD, HHMD and night vision binoculars etc.
are alsoin use by CISF.

As an additional security measures, Power
Fencing is operational on the perimeter wall of
SCL premises. IP based CCTV Surveillance
System is also operational with the installation
of CCTV cameras at strategic locations, Wafer
Fab/Sub Fab and key facilities/plants.

The security measures are periodically
reviewed by Security Coordination & Review
Committee (SCRC) comprising officials from
IB, Punjab Police, State Fire Service, and
Punjab Health Services besides SCL officials
and Assistant Commandant, CISF, SCL unit.
There has been no untoward incident during
the year.

ENVIRONMENT MANAGEMENT

Emphasis continued on the Environment
Management and Compliance to the statutory
requirements at SCL. The on-site Effluent
treatment plant and Air abatement systems
remained in full operation, with Zero down time.
The treated effluent was mostly utilized for non-
critical applications like Cooling Towers, Wet
Scrubbers, and Horticulture etc.

Quality of the process exhaust treated in the
wet scrubber was monitored periodically to
ensure compliance to the norms laid down by
the Punjab Pollution Control Board (PPCB).
Hazardous waste generated at SCL was
disposed of through PPCB authorised
hazardous waste Handler.

To provide green cover to the campus and
contribute in environment preservation, about
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6000 trees and plants in the SCL premises
Horticulture activities spread over about 49 acre
at SCL, include maintaining lawns/Avenue
trees/ Plants / Shrubs, development of green
areas, new plantations, etc.

Energy Conservation

Energy conservation measures like Variable
Speed Drives for most of the high energy
consuming Utility Plants/Systems, energy
efficient IE3 motors, sparing use of Hot water
generators, use of LED lights, maintaining near
unity power factor (0.99) through synchronous
condenser & APFC banks, etc. are
implemented in SCL.

Further, to harness solar energy, Solar Power
Plants (SPPs) of 350 kWp capacity are installed
in SCL which generated 4,37,296 units during
the year.

Statutory Compliance

All statutory requirements viz. Licenses issued
by CCOE for filling of Hydrogen Gas cylinders,

Storage of liquefied gases, diesel storage,etc,
‘Consents to operate’ granted by Punjab state
pollution control board; and State Fire Service
NOC for fire prevention measures were
adhered to. Compliance reports submitted to
the concerned authorities, periodically.

Office Automation

In line with e-Governance plan of DOS/ISRO,
major activities like Accounts, Inventory, Library
etc. have been computerised. Almost all the
purchase activities are being pursued through
Electronic Government Procurement System
(EGPS) implemented at various centers/units of
DOS/ISRO. The administration and payroll has
also been computerized with the
implementation of Computerized Working in
Administrative Areas (COWAA). SCL has been
connected with unified high speed National
Knowledge Network (NKN) for seamless
integration with the national/global scientific
community. The administration and
maintenance of Intranet, Internet/ email
services and maintenance of computer
hardware continued.

HUMAN RESOURCES & WELFARE
MEASURES

Total manpower strength of SCL as on
31stMarch, 2022 was 547 which include54
female employees. 16 Apprentices trained
during the year. The manpower profile of SCL is
as below.

Manpower Profilel at SCL

547
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Tribes and other Backward Classes in the
services continued to be observed as per
norms. The position of SC/ST and OBC
employees as on 31st March 2022 was as
under.

Reserved Category wise Manpower
ason 31.03.22

Nsd. Category 'I'Se%h/ Admin. [ Total

1 |SC 73 18 91

2 | ST 6 -

3 | Handicap 3 1 4

4 [ OBC's 39 9 48

5 | Ex-Service Men| - 3 3
152

Professional Update Allowance and other
Social Security Measures viz. VISWAS and
SAFE schemes continued in SCL.

Annual Service Excellence Award was given to
three employees.

Annual Service Excellence Award Winners

PROGRESSIVE USE OF HINDI

All the rules and regulations framed by the
Department of Official Language, Government
of India are being followed at SCL. A number of
enabling measures for effective
implementation of the Official Language have
also been taken.

Department of Official Language entrusted the
responsibility of Town Official Language
Implementation Committee (TOLIC), Mohali to
SCL and the work continued to be executed
smoothly under the Chairmanship of Director
SCLinthe year2021-22 aswell.

There are 30 Committee members including
Govt Offices/PSU’s as well as Banks in TOLIC.
Half yearly and Annual reports for progressive
use of Official Language were collected from
TOLIC members and evaluated during 2021-
22. In order to collect the reports, SCL has
developed in-house software SAMRAS
(TOLIC) and SAMRAS (OLIC) for collecting
online reports/data of progressive use of Hindi
from the Offices of TOLIC members as well as
the Divisions of SCL. This software helped to
collectand compile reports/data efficiently.

In compliance to Standard Operating
Procedures (SOPs) issued by GOI due to
pandemic, "Vishwa Hindi Divas" was
celebrated at SCL on 10th January, 2022
Various competitions were organized and
prizes were distributed to the winners of the
competitions. Hindi competitions were also
organized during Hindi fortnight from 14th to
28th September, 2021. The basic theme of the
competitions was Aazadi ka Amrit Mahotsav.
Prizes and certificates were distributed to the
winners of the competitions.

As per SOLIS Scheme introduced by DOS in
SCL 11 employees were awarded for doing
significant work in Hindi. Further 11 prizes were
also given to the children of SCL employees
during Republic Day who secured top three
positions each in overall performance and also
performance in Hindi in CBSE, ICSE and the
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State Board Courses of Xth and XlIth standards.

Hindi Newspapers, Hindi Books and Hindi
Magazines continued to be procured as per
government norms. As per the direction of
Department of Official Language 8th and 9th
edition of in-house Hindi magazine "Srijan" and
March, September edition of SCL Darpan
(newsletter) were digitally published. All general
circulars and tender notices were issued
bilingually.

VIGILANCE ACTIVITY

Vigilance Awareness Week-2021 was
observed in Semi-Conductor Laboratory from
26th October to 1st November 2021 on the
theme “Independent India @ 75: Self-Reliance
with Integrity.

The week was started with the Integrity Pledge
Ceremony on October 26, 2021 at 11.00 AM in
all the Divisions lead by their respective heads.
Employees were also encouraged to take e-
pledge by visiting the website of CVC website
(www.cvc.gov.in).

As instructed by Central Vigilance Commission,
wide publicity had been given to the “Complaints
under PIDPI (Public Interest Disclosure and
Protection of Informers)’during the week. Inthis
connection, posters as prepared by the Central
Vigilance Commission were displayed inside
and outside SCL premises. The same were
displayed on LCD panels, also.

In addition, cloth banners covering/featuring
good messages/thoughts about the vigilance
awareness and integrity were also displayed in
the premises. Further, a handout prepared by
Vigilance Section of SCL was forwarded to all
the employee through e-mail for making them
aware about vigilance.

During the week following competitions were
organized for the employees of SCL.:

1. Slogan writing (Hindi/English) on My Vision
Corruption free India.

2. Pickand Speak on Vigilance related topics.

3. Essay writing on the topic “Vigilant India,
Prosperous India” and “Self-Reliance with
Integrity”.

4. Multiple Choice Quiz.

SCL employees participated in the above
competitions with zeal and enthusiasm.
Winners of the competitions were awarded with
cash prizes and certificates.

A message of Director, SCL encouraging all the
employees to collectively participate in the
prevention of and the fight against corruption
has also been displayed through Intranet at
SCL.

SAS Nagar (Mohall]
VIGILANCE AWARENESS WEEK A

25 October - § Novenber , 2011

Competitions during Vigilance
Awareness Week - 2021

RIGHT TO INFORMATION (RTI)

During the period from 01.04.2021 to
31.03.2022, 67 RTI applications containing
numerous queries on various subject matters
were received and disposed of. Also, 10 First
Appeals filed with First Appellate Authority
(FAA) - SCL were disposed off.



]
Collaboration with Advance R&D Units and

Leading Academic/Technical Institutions
Memorandum of Understanding (MOU):

In year 2021-2022, SCL signed MOU'’s (6 nos.)
for Collaboration on Research & Development.
Faculty, Staff & Student exchange with IIT
Hyderabad, GLA University Mathura, Bhagat
Phool Singh Mahila Vishwavidlaya Khanpur
Kalan Sonipat- Haryana, University of
Petroleum & energy studies- Dehradun, Birla
Institute of Technology & Science Pilani and
Digital University of Kerala— Trivandrum.

SCL has also signed NDA’'s(Non-disclosure
Agreements) with SITAR, PacTech Packaging
Technologies- Germany, Tower Semiconductor-
Israel, Nanoshiff Technologies Private Limited-
Mumbai, Trivandrum Engineering Science
Technology Park, Trivananthapuram.

Audit Para:
Thereis no audit para pending as on 31.03.2022
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To

AUDITORS' REPORT

The Members of
Semi-Conductor Laboratory

1.

Place : Mohali

We have audited the attached Balance Sheet of Semi-Conductor Laboratory as at 31.03.2022 and the
Income & Expenditure Account for the period ended on that date. Preparation of these financial
statements is the responsibility of the Society and our responsibility is to express an opinion on these
financial statements based on our audit.

We have conducted our audit in accordance with auditing standards generally accepted in India. Those
Standards require that we plan and perform the audit to obtain reasonable assurance about whether the
financial statements are free of material misstatement. An audit includes examining, on a test basis,
evidence supporting the amounts and disclosures in the financial statements. An audit also includes
assessing the accounting principles used and significant estimates made by the Society as well as
evaluating the overall financial statement presentation. We believe that our audit provides a reasonable
basis for our opinion.

Inthe light of this, we report that:
(i) We have obtained all the information and explanations, which to the best of our knowledge and
belief were necessary for the purposes of our audit;

(i) In our opinion, proper books of account have been kept by the Society so far as appears from our
examination of those books;

(i) The Balance Sheet and Income & Expenditure Account dealt with by this report are in agreement
with books of account;

(iv) Inour opinion and to the best of our information and according to the explanations given to us, the
said accounts give the information, which give a true and fair view in conformity with the accounting
principles generally accepted in India;

(a) inthe case ofthe Balance Sheet, of the state of affairs of the Society as at 31.03.2022.
(b) in the case of the Income & Expenditure account, of the Income/ Expenditure for the period
ended on thatdate.

For S. Tandon & Associates
(FRN. No.006388N)
Chartered Accountants

CA MANU
Partner,

Date: 28.09.2022 (M. No. 546265)

UDIN : 22546265AWDYXK9750
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SEMI-CONDUCTOR LABORATORY
BALANCE SHEET AS AT 31st MARCH 2022

Zin'000

Particulars

Sch.
No.

As at
31/03/2022

As at
31/3/2021

Sources of Funds

Capital Fund
Reserves & Surplus

Current liabilities &
Provisions

Application of Funds
Fixed Assets

Gross Block

Less; Depreciation & Adjust
Net Block

Capital work in progress

Current Assets, loans & Advances:

Inventories

Sundry Debtors

Cash & Bank balances
Other Current Assets
Loans & Advances

10

© 00 N O O

Notes to Accounts & accounting Policies
Schedules 1 to 17, form an integral part of accounts.

3361050

3283062

77988
0

212527
48601
2112310
4275
492223

529700
1443642
974582

2947924

3249080

3164763

77988

17

2869936

2947924

84317

3570

92840
50277
1199653
8475
494352

1845597

532769
993529
407186

1933484

87887

1845597

1933484

As per our report of even date attached.

for S. Tandon & Associates

Chartered Accountants FRN No. 006388N

(C A Manu)

Partner

(M.No. 546265)

UDIN : 22546265AWDYXK9750

Mohali
Dated : 28.09.2022

(VIKAS TRIKHA)

Director
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SEMI-CONDUCTOR LABORATORY
INCOME & EXPENDITURE ACCOUNT
FOR THE PERIOD FROM 1.4.2021 TO 31.3.2022

< in '000
Particulars Period Ended Period Ended
31/3/2022 31/3/2021
INCOME
Sales (including agency sales) 27787 2922
Revenue Grant -Salaries 1269853 1080000
Revenue Grant -General 1696754 2167070
Revenue Grant -Capital 111970 479117
Interest Earned 11 50662 46917
Other Revenue 12 19159 8222
Accretion to WIP/Finished Goods 13 5342 20084
3181526 3804332
EXPENDITURE
Revenue Grant -Salaries Expenditure
Employees Remuneration & Benefits 14 1269853 1080485
Revenue Grant -General Expenditure
Raw Material Consumed 19229 101840
Stores & Spares Consumed 45159 109844
Testing & Assembly charges 1089 215
Power & Fuel 227418 207970
Repair & Maintenance 15 1233909 1557238
Admn. & Other overheads 16 141063 151780
Security & Fire Fighting Exp. 131837 115843
Revenue Grant -Capital Expenditure 111970 479117
Depreciation 6329 8271
3187855 3812603
Excess of Expenditure over Income 6329 8271
transferred to Balance Sheet
As per our report of even date attached.
for S. Tandon & Associates
Chartered Accountants FRN No. 006388N
(C A Manu) (VIKAS TRIKHA) (SANJEEV KUMAR NARANG)
Partner Director Controller

(M.No. 546265)
UDIN : 22546265AWDYXK9750

Mohali
Dated : 28.09.2022
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Schedule 1
Capital Fund
< in'000
Particulars As At As At
31/3/2022 31/3/2021
Corpus Fund 532769 538235
GPF Option 3260 2805
Less : Excess of Expenditure over Income 6329 529700 8271 532769
529700 532769
Schedule 2
Reserve & Other Funds % in '000
Particulars As At Additions / Deduction As At
1/4/2021 Adjustments 31/3/2022
Spl. Reserve Augmentation / 290780 1 0 290781
Upgradation
Captial Rserve 207188 0 0 207188
Special Reserve 1507 0 0 1507
Sponsored Projects** 349481 11858 95277 266062
Grant for Capital Assets 144573 645500 111970 678103
993529 657359 207247 1443642

** Included BARC, Devp Miniature, SAC FT-CCD, ASIC-OBC, IT MADRAS-Processor & MEMS Projects etc.
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Schedule 4
Capital work - in progress
T in '000
Particulars As At As At
31/3/2022 31/3/2021
Work in progress
Capital WIP - Civil 0 0
Advances to Contractor 0 3570
0 3570
Schedule 5
Inventories (As certified by the Management) Zin '000
Particulars As at As At
31/3/2022 31/3/2021
At or Below Cost
Tools & Masks 20478 18461
Stores & Spares 148437 30393
Add : In transit / 0 148437 168915 0 30393 48854
Inspection
At Cost :
Raw Materials 4931 0 10647 0
Add : In Transit / 0 4931 0 10647
Inspection
At lower of cost or net realisable value
Finished Goods 10704 6535
Work in progress 27977 38681 26804 33339
212527 92840
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Schedule 6
Sundry Debtors
T in '000
Particulars As At As At
31/3/2022 31/3/2021
Debts outstanding for a period
exceeding six months
Considered goods 48187 49513
Doubtful 96712 96712
Other Debts 414 764
145314 146988
Less : Provision for doubtful debts 96712 96712
48601 50277
Schedule 7
Cash and Bank balances Fin '000
Particulars As At As At
31/3/2022 31/3/2021
Cash in Hand 33 14
Balance with Schedule banks in
Current a/c 18585 1630
Fixed Deposits 2093692 1198009
2112310 1199653
Schedule 8
Other Current Assets Fin '000
Particulars As At As At
31/3/2022 31/3/2021
Acured Interest on FDRs / Others 4275 8475
4275 8475




Schedule 9

Loans and Advances

< in'000

Particulars

As At
31/3/2022

As At
31/3/2021

Loans
Employees

Advances :

Recoverable in cash or in kind or

for value to be received
Employees
Suppliers
Claims
Less Provisions

Others
Less Provision

Deposits :

Custom and Other
Government authorities
Income Tax

Others

268579
454

3061
1208

337

677
95109

268125

1853

365763

77501
44603
4019

126123

492223

610

1306
95944
268578

454 268124

1739
1208 531

365905

76726

47094

4017
127837

494352
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Schedule 10
Curent Liabilities and Provisions Zin '000
Particulars As At As At
31/3/2022 31/3/2021
Current Liabilities :
Sundry Creditors 201413 209686
Earnest Money / Security Deposit 17106 20651
Advance from Customers 82114 64428
Other Liabilities 4633 6497
Unspent Revenue Grant-General/Salary 648973 85580
Interest Capital Grant Payable 20344 20344
974582 407186
Schedule 11
Interest Earned
< in '000
Particulars As At As At
31/3/2022 31/3/2021
Interest (Gross)
Fixed Deposits 49252 44165
Employees 156 990
Others 1254 1762
50662 46917
Schedule 12
Other Revenue
< in'000
Particulars As At As At
31/3/2022 31/3/2021
Sale of Scrap 411 918
Miscellaneous Receipts/ LD Charges 17550 6117
Rental Received 1198 1187
19159 8222
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Schedule 13

Work in progress and Finished Stocks

< in '000
Particulars As At As At
31/3/2022 31/3/2021
Own manufactured Products
Finished Goods
Closing Stock 10704 6535
Opening Stock 6535 7442
4169 -907
Work in Progress
Closing Stock 27977 26804
Opening Stock 26804 5813
1173 20991
5342 20084
Schedule 14
Employees Remuneration & Benefits
< in '000
Particulars As At As At
31/3/2022 31/3/2021
Salaries and Wages 923509 816772
Contribution to funds 38848 28368
Retirement Benefits 208533 146940
Welfare Expenses 98963 88405
1269853 1080485
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Schedule 15
Repairs & Maintenance % in 000
Particulars As At As At
31/3/2022 31/3/2021
Buildings 25226 22031
Plant & Machinery 1202463 1524900
Housing 1092 2283
Others 3850 7123
Vehicles 1278 901
1233909 1557238
Schedule 16
Administrative & Other Overheads
< in '000
Particulars As At As At
31/3/2022 31/3/2021
Legal and professional charges 368 276
Postage and Telegram 310 234
Telephone and Internet Charges 2089 2023
Printing and Stationery 197 763
Newspaper, Books and periodicals 101 306
Rates and Taxes 122468 140573
Remuneration to Auditors : Audit Fee 165 152
Travelling and Conveyance 2847 1195
Recruitment Expenditure 18 0
Advertisement 220 1654
Freight and incidentals 8422 1229
Fluctuation in Exch. Rate 222 741
Miscellaneous Expenses 3635 2634
141063 151780

58




]
Schedule 17

Notes to Accounts

Notes to Accounts

1. SIGNIFICANT ACCOUNTING POLICIES

ACCOUNTING CONVENTIONS

a. The accompanying Financial Statements have been prepared on the
historical cost basis and on-going concern conforms to generally accepted
accounting principles.

b. Income & Expenditure are being accounted on accrual basis. However,
wherever not followed, separate disclosure is given by way of notes.

RETIREMENT BENEFITS

Pension/Family Pension/Death cum retirement gratuity, Deposit Link
Insurance and leave encashment of the employees eligible for these
benefits will be paid from the budgetary support received from Ministry of
Electronics & Information Technology (MeitY), Government of India.

CAPITAL GRANT-SPONSORED PROJECTS & OTHERFUNDS

Capital Grant received for a sponsored project is shown under Reserve &
Surplus.

INVENTORY VALUATION POLICY

a. Raw Material is valued at landed cost on FIFO basis weighted average
basis.

b. Finished goods and WIP are valued at lower of cost or net realizable value
(NRV). Cost includes material cost, power and fuel, salary and wages,
repair and maintenance and other direct overheads.

c. Materialintransitis taken at cost price.
d. Provisionis made in respect of non-standard/obsolete items.
GRANTS

a. Up gradation grants received are shown under the account head Special
Reserve - Augmentation/Up gradation.
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b. Assets acquired out of grants charged to relevant grants.

C. Revenue Grants (Plan/Non-Plan) received & utilized are treated as income and
expenses incurred against the same are shown under the related account
heads and unutilized grantis carried forward to next year.

vi. FOREIGN CURRENCY TRANSACTIONS

The transactions in foreign currency are accounted for at the exchange rate
prevailing on the date of transaction.

2, Contingent Liabilities not provided for:- (Rs. In Lac)

. Period Period
Particular Ended| Ended
31.03.22| 31.03.21

i. Letter of Credit & Import bills issued by banks 620.69 121.70

The VAT Assessment for SCL, S.A.S.Nagar has been completed upto the year 2016-
17.

ii. Income Tax Department raised a demand of Rs.134.40 Lac for the assessment
year 2010-11 against which Rs.67.20 Lac was recovered by the Income Tax
Department and raised demand of Rs.608.56 Lac for assessment year 2011-
12. Hon’ble ITAT, Chandigarh has decided these matters in favour of SCL.
However, appeal effecting order yet to be issued from Income Tax Department.

ii. Estimated amount of contracts remaining to be executed on capital accounts is
Rs.48.30 Lac (Rs.50.00 Lac).

Y2 The Income Tax Assessment has been completed up to Assessment Year 2017-
18.

3. In line with Accounting Policy mentioned at Point No.1 v(b) fixed assets acquired from
the grant funds, grant assets of Rs.1119.70 Lac (4791.17 Lac) during the period has
been squared off against the relevant grants.

4. Provision has not been made in respect of debts amounting to Rs.11.98 Lac (Rs.11.98
Lac) pending final adjudication of Court cases.

5. The administrative control of the Society has been transferred to the “Ministry of
Electronics and Information Technology (MeitY) from Department of Space (DOS)
vide Gazette Notification of Cabinet Secretariat dated 7th February 2022."

|
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6. Insurance claims of Rs.2667.59 Lac (Rs. 2667.59 Lac) are under process with The
National Insurance Company and have been depicted under the head claims of

Schedule No-9.

7.  Expenditure in Foreign Currency

(Rs. In Lac)
Particul Period Ended | Period Ended
articuiars 31.03.22 31.03.21
a. Capital Goods 311.32 3594.15
b. Equipment Maintenance 11420.91 15019.35
Total 11732.23 18613.50
8. Raw Materials —Consumed
(Rs. In Lac)
Period Ended 31.03.22 Period Ended 31.03.21
Unit Qty. Amount Qty. Amount
Lid with Perform Nos. 0 0 3821 7.74
Wafer Nos. 1181 28.45 9270 241.54
Bonding Wire Mtrs. 0 0 1140 0.21
Gases Cyl. 0 0 4 5.91
Gases Ltr. 96250 62.20 0 0
Ceramic Multilayer/
Brazed Packagg Nos. 167 1.55 9395 27.04
256 PIN CQFP/
Cerquade Package Nos. 0 0 87 4.81
Chemicals Ltr 126217 167.47 49252 609.10
Sputtering Target Nos. 3 5.02 9 28.86
Misc. Nos. 2.36 93.19
Total 267.05 1018.40
9. Value ofimports during the year calculated on CIF basis
(Rs. In Lac)
Particul Period Ended | Period Ended
artieuiars 31.03.22 31.03.21
a. Raw material 74.73 627.39
b. Stores, Spares & Consumables 993.47 1320.23
Total 1068.20 1947.62
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10. Figuresin brackets pertain to previous year.

11.  Previous year figures have been regrouped and rearranged, wherever necessary to
conform to the current period classification.

As per our report of even date attached.
for S. Tandon & Associates
Chartered Accountants FRN No. 006388N

(C A Manu) (VIKAS TRIKHA) (SANJEEV KUMAR NARANG)
Partner Director Controller

(M.No. 546265)
UDIN : 22546265AWDYXK9750

Mohali
Dated : 28.09.2022
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Republic Day Vishav Hindi Diwas
26th January 2022 10th January 2022

S o f . A

Rangoli Competitions during Release of 9th Edition of
International Women Day Hindi Magazine “"SRIJAN"
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