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FEATaAT

A - FeFel AAed (SCL) A ¥ A AEBIgaarei-ad &
forega er & siafer fasimn /g&) & el /gl v < WA
TR AReR T & HecaqUl GedAl Sl SEeaharat el ST
& o Sgsmmt getema aRadt (VLSls), fafire veiega
uRa & WA (ASIC), IrEdacied Ua AER
Boidel Ahfehe fFed (MEMS) Rargde & RemeT v
e & et § oh g2 2 o qea vedee | e,
ST & F ARA(CTT 2| THAITA § A AH ha Al 2
o™ 87 Gt arg 180nm @ FEARET 3R CMOS
vad MEMS Yfhar &1¥el o 6 7 IR hal ole 8 | TaaIvd &
R & I - et A, XA AR vl v T g e
39 guiferdl Td Taed S 3T YUferdl & higehar
i ST e 2

SERIEIRINIEIRE]
st faferee gentepal feargd@« (ASICs)

*  YHTH A o forg Maad:

AT 7 16 -fae 3 32 -fae Maw w1 faww v
AU Fel i vEdee giaen § faenRia va sifren
aftffa frar @ 21 37 TR &1 AN dieg dEe |
Aferee, wntest 3k g afdar & forg 3tk /= gas=
gferar swaRt & fog -8 e § frar wmem
16 - fo IR f&ees - it - R & $tasTse |relel (LDO)

, Tt fRarea ot JBeR yee & forg vt Smafd & 9§ qem

21 3R B B TEAIE N SR S AT B 3R WA are|
& forg wda et St sifaw sganT 3 dvavad S
WOl T 21 3@ I s 32 -fae ded
faer - 3201 3R e - 3201 N 2 RT & MCM & &0 &
wisde fRar T sk S-S T 3g TEER S FE
frsaresT ewen it Se & forg e 2 deagad e
w21 faea- 1601, fas@- 3201 3R HeqmT- 3201 TREE
o1 faom vE WewTl Iuafkr B, S OWRG WEHER A
SRR R A & o A il arEll | 3-8 Serel
forT ST aTet e TRER T EaEeRe B

HedT - 3 201 IR (32 -fae)

* NaviC V2 (IRNSS) R&iaR ASIC : NavIC-V2 31
HEE 24 T F A A 36 A Aled I+ G 21 T8
farzw v e Rfsies swds ASIC 2, @@ NavIC
SPS/RS - SHORT, GPS & GAGAN IR e & forg 36
A9 #1239 ASIC ¥ = ¥ ¥ Leon 3 IP &R, gfeaforam
3R 2feRT Atead, MIL-1553, SPI 3R UART S Sevnd
TR

NAVIC & ¥R % JoR TR H L1, L5 3R S o Werddt ®
formtet T e § e TR RAIR Biar @ o 3= SeeE A
ATd o 2, 3R e 3= Ao, A 3R 2Tew Ay & ag
Rarzw = 379 amRka ARt & fog detee R &
o & forw @, SrEwemETe Y SoT @




o B¢ wie 31 Hracd IR A R dEad ¢
A - J&T0T 1 AR & SEET S SRET SIUENT § STanT fRy
S aTel G SR Qe AT ol & g 33eye Y
TR 3R WMST R I R 3N TR & forg et swdrafqa
3R fRfSTeciiontuT &l razaeRar Bl 21 3iaRker § IuanT fhy
ST dTel EIeehl ohl SIEATSIT TATShRuT | ST BT 81 I A
ReT Fvadd 3R GRS Rmmer oRfET & fow s w0 ¥
STCAfereh Uahiehd YISUI B1SS ATANT he s (AFEs) fasmafa
foran 2 o fefStecienor & et gafSin fmmer Y swemmfqa
& forg afded mive 21 femer 9o weweey sfufaefia
(CDS) 9N i gaeieh, (PGA), 39I¢ 3R ADC &
BTe! T S GEIR & fo1g Jihaie Gk DAC o1 S9aRT e 71

= Reieam R & fow 14-fae, 10 MSPS @S
foreTer TR (CSP)ASICs Taerfera ferg g & T = oifer
At weaw Raiteqee & fog 12 -foe, 5 MSPS it frae
TRER (VSP)ASICs faenfem fere g 2

as T & FwE & fow sreafeR g 16 -fae
5MSPS 14 -fae, 10 MSPS 8-fae, 50 MSPS 3ik 8 - faT
100 MSPS drgues= gad ADCs @l feue=r 3iv |ferfee
feran T 21

BET ST SEEGhT Gagehi 3IR 32T JTRIEYT ST &
fore, e TIfard 9Tt 4 R 8 - fae 31k 8 <t 12 - foe =i
Hf~TeeT ADCs fewme= farg g €

@¥e DAC (fRfSteet & TAmeiiT shead? ) oY SiTawashdl T3 21
QEda 7 12 fae 25 MSPS 3R 12 fae 200 MSPS DACs
faerfem fre 2

TN IR gagaued @ forg Swa Rsiegee 2er
Ehaca: ol T 3T weadd afed, ek 3 @Rl S
Reffeage 31 Fwadd o e < fran om Weae &
e AR gomelt (EMS) & SRl Aiggd § STanT
& foe v I Refieam 24 - fae R 3eer ADC 3,
STEwEHTE Sl fear | )

T @ b we & g, 39 Tt ik S Ratteas

3= T Facd ¥ YOEINA 3 Ush Aedl @R RDAS
(MCRADS 1.1) feeféa forar St 319+ q@act MCRDAS 1.0
&l 310 GEERUT 2| AE Rarsd v 0 e ¥ vahiegd S
e I5eT ADCs 3R a<iig 8 - fae &ie DAC (IDAC) i
B T 9% ADC &R & forg stferes Yot ot 9@ Tadh 2|
TEAUS ¥ YR I & 3T Uit Ueheh (DAU) o SUWERT &
fore I Iuerolt <l divageRt @l 9 7T ¥ | e A @
%eT Uit Gehh (DAU) oIS § 38 IUTUT o IUANT & Ioi,
AT 3R Foll ol AT § Jeoi@-1g w4l I 2|
MC RDAS &I SSLV 3R TWFAM H AT et @l Al
B

TeaHE- 1l § o & BW & @ CMOs @+
SIHIRI ASIC : 78 U Tahdl fatett &t 3T 3.3V, 70
MHz, fefStest ASIC 3tk fafereor @sa=m St 100 Krad TID
3 SEU / SEL ek Uferel & & folw 50 MeV-cm2 /mg
R ! TIRCT Afed IuT &= X1 - 55°C & 125°C ek A9 3
IS R G 3| IS Aied (THTH) ITFT A |l




* WE JFA-FIE HIGR (OBC 2.3) : OBC-2.3
AT IR WR (SAR) Uelie & forg fesme feram amm 71
aTeqehell 8 - fiT 37 Tfid 8051 AIEHIhEIOR W MR &
31X 9E fRarga smarfad STl oY 9eet a1 B Sl e faed
gfaen § wfsdhe g 0 A OBC-2.3 ¥ vam @ Rfvea
&t (ADC) 3R TN FWYS & dasf # ke
faRae € 3R ZaeRt ITART R FARHT IS & (RISAT)
T & fog 9 faaRa fogawl & fo forar smoem
OBC2.3RH & 640 FM fRarza siaRer Iwamt &= (SAC)
A RISAT-1A, RISAT-2A and RISAT-1B U<l § 39T
T B S Y F

* ASIC 10 : ASIC-10 T& URmea RfSea argadt o
farge ShET (BPSK) fasiigerer ik Suure 3w & forg fae
qeadhor 81 98 f8are® 100 Krad TID 3R SEU/SEL -
@ TRE 70 MeV-cm2/mg Tk 21 I8 faeeit 3w & @i 5iH
AT fearga = gfcrene 21 2q fRarga o wafH T2 aegan
X S g B WA TRT fRargd URSC, STER @Y
O oy E T @ IUST T IuENT HfaS & @ A
3taRer o faemt & forg foram smeam

ASIC 10

ASIC-3: ASIC-3 Yadish TS 3R 2 Rafei ASIC 2
Rraer Iwam IwE! & yvies, qaaia S STauieh, qiedn
3R 31T AT S Taienl o oY STYSS Yo ol & fore
e 51 %81 2 3 TEw diex Rafei Aot 3 sreaee o
21 I8 UEd fauel ¥ WA W @ IURT 1 g B
ASIC-3 & EE & U FEhUT & I HISH ST hl
SUUE IIANN & Forg TIWTEE ot S T B FER EE

BIANT & ot Thus Iueor ¢ foy 18 81 98 ASIC T8 9 &

T IEER § SN & forg wHe Rfves ik gewma
fRartw =t fewme sk fawfem forar &1 2 w fors
Afenstt & 3T W Tl & O ufeere 2, o
T e eaey / o Segicd e 2

€ LVDS Wieieh, a8 LVDS U, 16 - fae quR|

# A & forg 99 T #1 RISAT-2BR2 e & URSC

AT 1S ST B

HERTUT TR THIHT 3R TRIar 90 B 1 B 3R SaRker a= &

RISAT-2BR2 ¥ IgrI T & 3R &7t et o o Iuann
foRT ST &t o1 Ao 21

ASIC 3

o W RRTea IR T fRaedw: saRe S
& ITHN & el fan™ & B & &0 &, vadive = el

16 - foe TTadaR, Aeew qURaTES Afthe, B W, B
FICY 3 4TS 2 TUE AT e Wied 3 Tl & Nrerey
3 FelTge Aigd AT SAC 3R URSC &l Telis 3R ITIE)

AR B 9% Sl ISAT T B IR e fame & forg o

o gHfST fRaza™ : smaw g e (CCD) Taian
Qe ERIETT dehmilen 2 3R 98 Shadt & faedt smafderdist &
T YT 3| THEIGH W G e YIS & TANHT SIA
& fole CCDs fenfem fomam om 4K %& =MiaRer CCD
fowfea frm @ 2 3R wEe Wed Ra@wm @
OCEANSAT -3 31 & forg &eh, STeamae &l 9ol 1|




SUUE § I & forg A= yR & CCDs vadiva 3
ferenmar 3raeen & 81 3=9 14K Rae CCD Resorcesat-3 &
ALISS3A3IR ALISS3B UaiE = forw fese foran @ 21 31
AR Rarga & R it 91 =) didiersy & ol SAC =t

SEIkie

Tgeh! SAael Ak el faees (MEMSS)
FR & EMS & foig MEMS S9R / TiRsg@R

MEMS f¥fStest 3mSede Yer gresgar:

QeI 3 2.2 Bar 9% & fFRUe I@ @l oA & fog
BT - 2139 fIsig 3k RS o waee, | daee IR
e AT geiacied o STNT e IWHAE &
mateReT FAREY gumet (EMS) & fow fafemor R em
cragger fawfem frar 21 st SR AT afefd
ForereTi=Ian! GaRT 0.5% ol el AEIeh JIe & Sl 21

A & EMS & forg v PRT 3menRe amawe gaees
forenféra foran T 2 | & e & A= & 0°C & 100°C
Fsh AN 37— 8139 faahfad ol PRT S9ART 39 W o
o € formet 0°C W 1KQ ufeRrer 2rar @ 3R waeiern
3Q/°C Bt Bl 38 AW A EMS &l I AIaH G &
forg 0.1 °C =t uRRgrgemT 81 ¥ &I B F3celrzT TO-46
Aehot & e fepar e )

HE T TN & forg 3ifer T daew
ATEEd! & HEANT ¥ TaaITe 1bar FRYe 2 &t dR A oY
TR T Haee fAenfaa s @ 8|

faerma &1 @& A9 (2 mm) IO @ EdEE A
mfcreenfoe e 8

MEMS QATEANT 33T IR TTESTE«
TEEITE T FHOR AR § A1 fodio 2g ot § W W
Faee faemfem frg 2

AT 9 A 3R T Fageh A ol gfoeenfua R LPSC,
AR & gEaT ¥ VIR TraeaeR [t e e ¥ A
ol SR st YeR graegeR fawfia fee e E sk
HUTel &R F419 & folg LPSC = feg v 2y

mfhar deafie: fawm

AeTE i afeear Refiereur i fa=ron A: wnm
30 T G § TDSRAM e 98 il Jafereh Rt &
foTe Saen T S - 1S 3R TS - 31 - A3 Tiohal A3l
3R TDSRAM I ifser & we{ o 9o forg 719 )

24 e (442 ARE) w1 fGwomwr R @ SR IS
AEETE, A - WET WRE i, AR Aew@qu BEOL
At | gfeRan ST Hgal & IcaTe AT HRehl St I8 a
&l TS| iiC 3T & JMUR W, T 11 e i 981 & &7 |
TEIHT T 8 3R GO SEeE 89 ST dic o die o
die - - diie 3R 37— dic diee e & wesf % TDSRAM
& fov =2 S s wefim fhgl s-wmEA e,
B3NSl - Toforgarel Wi 3R SRAM fae wat d= &
(BFM) whta fageionr =afRaa Ieare 1 &t s & forw
BEOL (Metals: CS/Vias) ¥ 3R GEIR et ol G 21




;Wmﬁsﬁa%} @-TEA  dEEe (OTP) #\Y o1 fawm:

EEITEIRYTA-¢ # FRR oW T R ST BT
(AT 5% fiEae ) i) Huen G A w9 T i) JEHR
|
¥ T - S T @S aO gfehar § A 3.3V-GOX
e 1.5 defflcm2 3R 1.8V-GOX @ 1w 1 deflcm2 ¥
AT T ST B )
° uig Wigger oy (M) § SeR-ulg W B FRY
ARt e B Tl 9 - oo FaT gishar ot Fiifora
B B foRa Tan om T wEaae & A st gfeean
St e &t I €, A e wae @ gfehar ) Ry (S
&g AIeTs, 399 CDs) & forg dee - 9ie Icare fusent uferan
&Y T H SRINAT 100% B

W - At wtgge fawe F, fafie g ufsran Rt
& AT GeRr low-VT MOSFETs (1.8V) 3if¥reteror afvta 21
RO & 3R W, Aeais & forg Ieae de (s - 32
fie greeR) ¥ & T A low-Vt (=Svt-100mV) TR0 FY
FRfer W] &t | A H R 20% FFEd, A 107MHZ
& e 125 MHz std-Vt 39 3mfer ¥ & 9 il 2 2
Rarzd # <het T JUEm & IRT 3iferw B WAfh Wy
W & SR R SredE 3R fagaeiaan (HCl) & fog ied
wfea forg smea

TEATET UfRAT TATANT Higgd & e A, fefoRaa &
wiafafemr faem@me= =)

- el T, 2 o R W Sem & o smavaes faega
ornfan Rafeat ot fafcdie=or 3l wwam= fRar s 21
AR gferter 321 ("1000hm) &, Sk TR (blow) &
|E dTell - RIS 90 8 ¥ @l "ihe (R burn™10"” ohms) &
€ A SIER e B | T8 G IR fagaesiaar w qiRem 6y
A o & fore fafve werr o witgge dar forg s R
Bl HD-MIM (1.7 & 2.8tflum2; single & stacked)SrEgafergar
(SiN) eaiforer it foemfem =it 78| iegs wmesl = fagga
\eaTa= foRar Smem|

2K HIPO ¥, 3t &t Stenfera foran ran 2 3R fagga wreai =i
ore feam aran 21 uferan At e e diee feran @ & forg
R 2

2.6umx2.6um |G & (SMHER = 10F), TR aeeo
Vbd<3.2v, URR@ fawa = (EFR) <0.2%>99.9%
UHARE afed OTPoed 31X &1 Al at AART e fasrfam
@ TS B TEh A, QNG He TS o @y A ol
TehTahoT 371 BTt foram T 71

SiPM faeea wr: fearsa & il swor e gafr &
T SiPM & d@ Tl & forg ven 3% - forg oy 29
foran e om TEH e w0 ¥ fafe Asmse Reme A
(Pixel size, N+ to AA edge distance 31f%) & Trare TeT
gfehan A RIT YA FEEY 3R SiPM - TN TG
(1.5X1.5 mm2 array) ¥t @@ T N T&F I FH,
Ao - STEEEE @ fawfed LTCC Yo Ewherdigdsh
ATET S ST TS 8 SR STARTRT ot WTEl STagaehdTsi
& forg Sugea a g )

T — A A vare ddedh o faehia: TEvd 2020
W uen 2% g Mg snenRa aniia yare daee | i &
21 fafte feme ARG stk ufshar weaiers aleror St
& RTIIEA JMEMRA Heaeh Jard Ueh TaieroT =i et 20 feman
AT T GG G 9fshaT ST SYART TRk Ul SollHaiRal
e 9ar foRam /= an SSAaRaT qderr St & IR
TAET & TROT  gfe T B 1 |a,|=125 pV/K, 3R P
ufell /T E  waEd  |a,|=155 uV/IK "aes @
gferarTcaen faReaTsi ot ™ wIet W1 21

Ssebeck cosfficiant of N & P-Poly/Matal Thermocoupls
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1. CMP IR ® &HUT 3MMhR A ¥t

Tty gfeEar tREeY oY 3l JhR & Tl 9 A 99K fhy
AT CMP IR & forg it diferar <=, % NU, TRTeHeRar e
T & 3K I AIfvToden @¥eher & a1 Fe @ 8, Ty
o R 3R T e 3 8T siferer &) et aret ifer foRg
AT IwhE WX TR 3R &R e ot o e & forg T
3R Fefor gferan =t TedeaR S TRgh @ T 81 IR
faforat o1 Ioaa™ SitEd T SRR & (150nm & e,
260nm) 3= FRfE 3iX eror = & forg fomer 21 steq)
RUT JTEHR <h! S i ol 91 21 (i) T AfFehaT 3R (i)
S=d 2919 BAITSTEOR o ATez™ foram I o fRfarT sk emor
Wl ShY T Y R B |

Qe AR I o S SIEe TR a1 fRAT0 3G o1 R
Y HISTET 288nm & 182nm T ¥t et o forg femam v =m
Hieg 3 qve WAl W CMWO1  SYSRTT & el R,
R 3T aror WAl & NS et o TS| TR steran, fafve
fahaTsl W 39 T BFIGHTESR & AIEAH & MR &l 3K
A R & fo1g UQeTT fhY Y, o1 &1 MR 160nm O
A ITT AT AR A AIHT S HROT A T AR Bl 9
el foRam T AR 3T 2 BRIGHTEOR o @IS & 918 3R]
= et & forg afeRan @l TeTER foRa seam

R o A e ol IS B | 92 98 2 o Haetv i ad

2. THemwr & uwarq s@Rw Reud MPS : fremor &
qTEI SR fegar o e weaieR 3R MPS 8 $9 %
AR & ardras U WTSL1 W foran T o e
B 1 feaTe aeTt Te sl § Saeh arvieaeh aHehe &)
A e & qE St B e fohg Y | e wRa
WS - AeTferen Femer & gz SR (difeRR) A
IHTET 9 & A foRaT T =M g (Ti/TIN) W &9t o1 hiS)
o A8 ot o XSEM Sfeal & 3w w2 3k s fagge
TN (ET) & ez & Ifie ot 12 2) fafimr sidhe ad w

& T A 1 9TeT ek HERUT & €18 39 T 1 qaeqvr foan
AT o, TEE! AR T 31T gahd ol 2|

200 nm EHT=1500kV WD = 49 mm FIB Lock Mags=No  Date 118 Sep 2020 o
Mag= S0S0KX  PhotoNo.=115067  Signal A=InLens Time :16:26:11 Q

o [T W

Tl foric hagn v Say Ch .

e e i

(TI/TIN-V2M2 B9 TR IS &Hell -T&)

3. Yahtar—qfeer
3.1 378 G (DUV) Tehtar— afaies

IR - IR O Eford wifee wEdiees gumferat 21 180
TeH & folw DUV germar- uferiyr & faara & @ s
T & BAR A8 R Wed DUV PRs 3t Fiaret shrier,




KrF ISR & 91 UaaIoR 3R 8 59 el oieT A [9ehtd & a1y
T B2 e I%heT @ B

@33t GC400 3R CS600: X-SEM FI forxt

WD = 07 men L Date 16 Feb 2021

¥ Photoho 122208 Signal A=inLens Time :1-37-43

QU 9T o= [

g w4 : o1 B

FST o, e ¥t FmaRa awd o arfvtedess PRs &t geT
TR e &ROT 3R freier gfeRier St 81 et 22 GC400

FIT W 9| A TER ERUT &l IGTIh S I S Sl
Al 8, e gferier ot AeaeR gt W )

FTetiich Stferspiar Aaesl &t o1 GC 400 T JE3 il

frettor = aeel W guR & forg weenl @l 3T - et we

CS600 T fvITe o1 AR 8 9 e A A foha T
oI HYEUS 3T JATET &) AICTS, TagaoR J9iee Siel, eh
e &RoT, fRemer gfeRier, fasew CDs & weaw 9§ wan I,

e &3 3R afe drwree wv fafee & e e e sk
EEaiae g & @Y Fdedr ¥ A9 @ g1 9o,
fRrares afsransll =t sifom =9 3 & UBel TAEcHET TeT

ferg ST B

3.2 HEY YA (MUV) Tebrar — afaier

& Haferd Weel Tl 5 Fe & 9 foRg e fafieT g &
MUV PRs & & 46 I1al ol GIfte 3i feey foram
oTT| AT AUIRA PRs & Aahel &heet & folg 39 AT
&l S faeiaeh, diferX 3R PAC & fafte= weat =
OTe ST ohT ST TR I o1 ST SUEIR ehetes o Hies
A gferell o1 FefreRe adeE W gafa W 2 il eng
STETEferl sl & foRar o weh o STanT srafer 3 faveT o
AT gUR T e B

ME120: To-ia foreianfthes IO & A9 SRiioieh & 8 A

R aTel IeTe hi Geiite foran 7man 3k 6" MEMS feraamat

1 R AT fan T BTerieh, TRt Icare @ SUANT At

T 1 6 81 W1 918, §Ufed 9 § §¢ sraevr  fijee

o1 e oY e SRR < i R T, G S B

LN865 : #iferer ferimat wiaes 39 foh varqaior Iaies &

AT | TS, TEN &R0 SR GIRr gora o ) e

% 700nm ¥ 440nm T GUR §3T 1 BTeAfeR, Rae frg 10
350nm fasies Y e e & forg AR game o 2

PD340 : U& ¥ , PR, U&eqdl 3R el qad

oo/ fhewt TR T 21 e 9, Stadier vl & e |
amifesd AeTE g T gl e sk st Iwan

3rafer % gum & fore 3tk wam fre s 71

4. AAfERY @R & fae™

Fae gl et wHeT RS (IARB) TART SRR AT & 38R

8 3 el IS & fehy T AR FoRigRen St ol [Tt

MR fashar o Iewfaq <t 1) WeEt H,S0, @ fAeare

TR 37 § A @ 3R Jod qwEr [
A IR S BESeEEE e oed A

A

ATUTGET G0 T ST &1 30 A A ST R ST

HF, Mix Nitric HF, H,0,, ¥TReiar farshar grr ganfera Hemier o

10



qeTor & forg IARB SR #oidl & B

TR et fashar # o fafem e aftw SR g m
A STIEET & ST TR I FH FEA A Tferl Gherdl
& MUR R, fasrmasier S ot grafereon wdemn & g 20%
Choline hydroxide T 100 ¥eX Ieq=T T 3 I[Orarem
aterer & forg TEiieg ot Sl e & Ees @ e 2

5. I9: FEAHARI - 1, 3 SIS (C,F,)

C,F & |37 o1 g femar /3R 90% I C,F, 4
Ieare foran T wESAe STEET & Aen ¥ fRy S W
I8 & TR A 98% e Ieure Fiera 21 99.9% TEY
C.F, 2 3T Jfereheur Jifey R 21

6. TR UG IAASA

ULVAC PVD J9eRUT & LTS R & forg 8 ereefaam mrex
foeerr uTe g31 3R I 8 390 W wE ol | e e
e o |dE 1 WREUU afvTeaeh feen & |1 o e
AR 21 1 fern IueRer R enfie 2 SR 3 & FE R w8
2 99 RF &9 &l PECVD I9aul & forg o fohewt ooy
feram T 81 CVYNO1 Thetamader e fohT 1Y 31 I e
CARIEN ]

vardiee el il T AR Y W) B - AT F U E TR HITOT 3R fazaor

TR

T TS & S ST T A & STALIUR SR HediheT &
forg faferat =t faermar van e wiffafer < @@t wéienar & @y
BT T qleon & weA ¥ ffoiaa & o sifeom &
A faerfea forg o 21:
°  BIEIIH WIFATES H I et
* ELM-C30 ¥ ¥NIss 3Ma= |t o fremor 3R gae
Fervel TR 3T THdIeE|
*  FANIEE AT T FHURT 3R CMP TR ¥ 319 AifsT &
gfaerd|
* EKC-265 3R 3@& &9ehel T@adl el 1 fagawoy
3 GC-MS & #reza ¥ IPS.
* GC-MS 3R = YUIell gakT TMPO 3R TEB
= fageror)
* AT YUTCH TaART Sl BTESIGHATES Sl T fageiyur|
* Iy I I S Herd &R T e

femRuT & zend JraAy Reus ot Taaf=es gaRTee
# fotor /Higeiuor 3R fAedes saaw

3T AN : 47 Wiy, 1 Tea|

3. geRTar - 9fRIE: DUV PRs: 24 Hiedh, &t 1335 fieit: 3
MUV PRs: 468 &dl 1765 fett|

& CMP IR 3iferrss IIRT (DSW135) : 40L, 8 Hieeh 3R
EIESA IR (DSW135): 551, 11 ©Iceh|

SERICARSFHDRIREG 1Y

AT Thel TSl (8" 3R 6") 3R THRIT W 3T TARTIes A
afsranall qarr awfda o T om I ey At 9 3R
ey S| (UPW) aifsa gt &ar, gfshan e, aferar
Se1 U, gishar fatd, s e (SIS 38T /38T &
o) 3nfe Sufira da= /qunferdl & TR I SIS W
BT AIELITEd AT, TReETe fsare &1 Fere & 3@
TS W@ 3R GHd WR GHeT farer & wess 3 g
Teran I =

1"



Ffren A snfe & U WuES & FORE SiFerE
o & wreaw & & T A a8 giAtead foRan o @ foh
azae fafda & A feem e

e el & ol Tes F FHoR yateRviia aRfeufaat
gAY e & far Wt @ TgEsdAn
(%M@ -1/10/100/1000), WHAN (22°C+ 1°C) RH
(40+3% 3R 40+2/-3%) 3R T (12+ 6 Pa). SCADA |
A} TS R S ARdiad 99T ) SERd, T ar
el JUITerdl o STTaferch Wk 3R e el el &
AT I A T W T Il G i gieiead
feram

S ch=llch! ohl GLATA:

Be |E, MOCVD (&g e vamafes T e )
Ffen 3R 37 TARTETETS W Tfud A4S ufRar Iueen @
fore Suaifiren weere, fomm S geumT Ol st 3
for e, sifcrareer o, e, fawrer | & @@, PCW,
CDA, PVAC, wfe 3f wifie 2 o SRR 39 - 8139
fergTorsTa =t SUANT Sl 8T el T 1Y A1

TaHive aRER

af 2020-21 & IR Ao Gt AT IR wEREE
ifafafedy, sFRew Fr wfed 93 w9 S fafaw w5
e, fHfaeT va fFeares forar T

Rtz g wa (8wt fomar) & fmfor sik & @ 3k
HIGE A & AT T R T R T SR e,
BN § @ @1 99 & SR @R HER HaT o A
T AT W AT, SR O 2021 & WA T qU B I IR,
Bl T T, 99T - G0 W ITANThAI3N ol Saedehaiai

@l IU A & oY 3R A 8 TRal R ST @ 9

Wit 3R died 9 g ¥ st Rufy ¥ @ & fog adf 9
BRI s DI Tafael sl 3 W@ il ol Hearied foran
T o

TEE AT, 9 & I TEEINS qRE & e A o
Al & W & forg, wiEferdt ot w9 sammEast B W@
T & folg 60 Fafares et ufd ©ie & & &1 Qe a1 18
ARAS =re] fora T =

a9 & N IRE A Yol AeF SR §Y @ & forg
AN fafafeal ¥ e w9 ¥ A, W, wikar sufe @
STTEIVT 3R W@ 3R Y A o forehmer, et et o Qo
e A 8119 15 Wad 2021 T VAN wHAIRAT o)
HiEha RN & A1 TEhiTe A el IRadrel #1711 3R
A wiffater & dae + ger Rard fasmn =l &g &t 61

e et

VAT BISRAT el # 8 W 12T Face 3R 4 N T8
AT 3R Yah e} sl fod 12 St 23T e 71 SCL
wHaRal & fov feee wiw 9@ @@ feean @ ot Ry
COVID-19 & &R & AT U1 AT IUETE Yaem
Tifafafery =it raeTigaes Fenfe foar o et 21 Fardd &
At &t 2X50 KLD STP  Su=iiRa fera v 3wt f=rg




& forg Swan fore S aret at Rt o draw o i feeast &
WY IR fFar M S/ IR, FEed ¥ WA FR H|
SR aF FFafteT WA N IuRa forar war fore™
BedIied e ol IRTEr Sgewal o forg SuaiT fovar m@m
eIl & FTER st Rafd § a9 W & forg
STt &1 TeraEd S foran T/ SR Sidt A Iehte Ay
gHfTa & & o anEr TRl § 9 geme
(dter /=near snfe ) 3R AT o WaETa sfe mfiet AN

1l

TR B it

Titar= JRem qutreit

1=t g geen

TERTe ¥ gfshar S SIY AHY e AIE 3R 3 A i wrfeE
HAE T SR T T TEEIvd H GRerer geeT Ha @I
IS A 3R /31 Shae /Faf 1 e 8t g3

AR BigeharT gfhar § ITERT 6 S 9Tt fafeT weTen
A 3N WEA & aRdlaes a9 @ YR W), fHa o
seRferer Rama / g & fore fawrea A fAIRet gomely
R e Rara @@= (LLD) 9omel & gard e geet
gunferal & AW | FRRR &6 9IS A OEM 31Eren & 3TER
STafere STameR & WeA ¥ TGM dagehl ol fagaamiaaT 3K
AR Ie g foRar e

TEARA AR GRS JUNforal il FaTetToeh Teaeel o §1g
@1 T/ A1 CISF WIRR &7 &t 9RTet & a1 3R o 9l
T 3R I JUNToral |ied ST Geet ot Siafern shrateid
Tta &t 18| IR & e, 9 wfane # e g e,
TEEtE faawor gonferl # wEmEfRE el S ST
TERETE & SN WA Rl el G & SR A
HATA TiRAT3N /GRET DeTehtel Sl Ol & e foman )

The et gt = fafeT aeen veqsl o W - g W aRen
T 3 HEfoT SHET qaRT EReT Heel SUr /GRS
1 e g feam

AAfge Al Siia geen 3R i W gfdrerr fear

ik &t v & Rafeear sifqaee gt wieEe
ST fohg g1 i Teen danikal ot gfRfEee o & forg

T AT a1 3R vEdve § 99 CISF faw & =i
wIET T 4 e e 3 smafora & =)

FHEAqTTT Ht GRET CISF AN <@ ol T & 3R a9 & <N
TS AT Tre T8 g2 1 SiaRer AT e Wi fean e &

ST, ShIfag 19 TreTehidl & wRvl fhR e senRa v

Theld e (ACS) =1e] A8t

Ceh AR GRaT I & T |, TGSl IRET et aiier ar
R faoTelt ST AREEl <Te] 81 HEeaqul €T, AR e /e e

AT S A1 P enRka CCTV Rt gomedt o7t =met 21

AT TRER ¥ ST Ja9 &l Yehe & fog & TR R
TEF AT I /TR TR A6 Bl 3 qUel Aoie oY

DMFD, HHMD 3R g faw g@di= 3nfe st CISF Tam

BN A 21 CISF & ®iER {471 oRmaR iafafeay ik getfea
R &l @ @ B

TREN T 3R EEten |l (SCRC), fSra# smea, wom
afera, wsa SfFERE ¥@ IR UWE w@weE dast @

sTfreRiRal & STeTan THAIYA e 3R CISF, Tadive

AT & wEEE FASe M 31 e garT geen Iuw #it
F - G I GHET S )

TATATOT YSe=
TEAUS § R GEUE 3 SenfHeR  SasaeRdia ehl

ST JFE & T & e | a1 81| FEed W dfe: 919




SIER TC 3R a1 & =T Fh JUIelt SR SIS ¢TeH & A1
qUT FATEE A YT SRR favevenl & WIeEs ¥ IuRd
AfeaE & ITART TRTR IR ASEIU SFTTARN S - T
eTad, 3¢ TEd IR anEE e & fore feren @ |ny &,
Mot TeheR A JU=RA Ufehar &l 4 e it Tqura & qolre

T we & o o - g | FIRE 6 ) vehea 3
eI~ WA (e 1 FHuer PPCB Siftighd @i

REATA | AT 49 USE A Whell SRMEMT TAiaieE ¥
qAr /gerrater /el /nfeal o wawara, sRa &t it fawm
AT JERIIUT 1S MAA 2| THAITe TRER § A 6000 U

RV B | TieRuT SYETT “Taes WRY ST ShiiehH & oEd|
GETRITUT T 3T AT fehal T

SOl GReTuT
STRIERTar Foil GRETT IU oY foh S=u Feil @ud & arel
Swafiar ga3 /ool & forg aRacd i wify gr=a, e
e |E3 HIeY, T Wiel S=Re ol I9ART, LED el &l
S9N, qoashTelt Gafa 3R APFC s & wieaw | iy
9] hFX & (0.99) & UM §Q W@, e SCL H
ehETead fhT SIa 81 91 &1, 9K Soll ol are & & forg,
RO § 350 kWp &Il @ GR 3ol @a= (SPPs) nfud
frg e E, fore@ ad & < 4,71,540 e i Jeare g3

aenfees SaTe
TR Al & SR, Siofe WeRY 1fe & fog CCOE gamt

gguel f=w A (PPCB) arT iR Aest &t sare|

3R dte) qRer @ R AR 9e i & 3R TEH AN

I @A JUTelt (EGPS) & AIEAH A 3R §e off W& 2l

RERETE 3R Fe BTEITR T JFET I &7

wfEen Fe mide 3 o & IR 16 Tfegs i fafera

S TS 3R TEEIN § Td SR qRen S SR AR
&N TN & forg o AR a1 NOC (I 7a
HE-2016 & IFART) A UG [hdl TN T -F T
Hefer stfereiRay l sarer R gega ot Sl 81

CIRICRREBICL]

FaRer famr/za &t T-TamE AS & IERT, T
aiofaferl oY or, W -E, e e @
FEGEA foha T 2| SRty @l Tfatafrl S ake
/s & fafer @i /el A AN saegiee,
T &E § wRIeddd R (COWAA) & Fri=d &)
A A R WA F S FEgedgd R e W 2
TEEE U /e A e @ | ey

QeI & folg Tahlea Sod i et 51 Acaeh (NKN) ¥
SISt T Bl FCHE, ST /A [arsl  gEeE SR

3194, 2021 ! TEEIGS &l el s 573 < fommt 60

feram T TETe @t SEifeR et &Y T e B

Manpower Profile at SCL

573

Mo of Employees
TEEIREN

22'3 201

Wl g

TR TR

§E§ z m%?ﬁ §
i

! I Toial

FgE Sl S SeTaal SR Farst § 3w faw
M & fog STREV TEERE o S W@ I 31 W 2021 T
TE /TEE JR SN Al st ey fFER 21
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31.03.21 9k JARTAT AR ST T

BT & 3iiere Rald / 3e1 urd &ert & forg foenfera forg
Q1 T ARl = R /32T Y KA & TR ST B 3R
Hehferd e A WEg @ IR ASTIT & TR 94T & forg
AERIE Thived T ITART FXeh Jfehfoad feran @

2020- 213 I COVID-19 HEWR & RV o7 | =
feufar ot e & e gu A SR 99 - 99 R SR WER
AR SR feRT T AR e Ifshanstt (SOPs) &t e &

L Juit | A= /9 | gEmE EX)
1| I W 91 21 112
2 | g o 7 - 7
3 | feem 3 1 4
4 Jfua 44 10 54
5 | @qE - 3 3

180

FAEEIE JEaa- Wl 3R 30 aRTeh geel 3 oY
VISWAS 31 SAFE AISHIY TaETe & TR oe T8 21

S SHeRAl e afeh Tl Seasedl TREhR (T T

e Far Iehpeedl TEHR fasiarn
RISTHTHT ST TR G&ART

ET A T favT gart 9ar fRe e e R sk
fafel 1 aem foRar S T 21 e @ gER U
THIEIER 27 A FRifea e &) fean ¥ o6 sree Sur forg
e

TSI fI¥RT = GERive i TR ASTHIST ShidivaaT |t
(TOLIC) ¥IeTelt o1 JeoRelided diar ar 3k fadig o
2020 - 21 & 3N, T TEava F sTeasn A w g%
9 A U @1 81 TOLIC A TRl Shiierdl /ardsi-ieh &= &
BUHAl & T - WY Sl Aied 34 AT doeg &1 AT &
TR 92T & forg srefanftier 3k anftfer RalE TOLIC o= |
HME 3R 2020 - 21 & IR IAAT AT fohan Tam Rerd
T &t & folg, Taaive 3 37— 8139 |i%easdR SAMRAS
(TOLIC) 3R SAMRAS (OLIC) fawfam vy, St TOLIC
HeE 3R A & SCL & =7 gwnn ¥ B & yaifasie

WEET 14 ¥ 28 f@w, 2020 9% BH w@arw & RE
Siterg fEe uferanfienst et s foran ram ufcefiers
o faoiaTsi ot qrenr 3R geor = faaita forg o)

FETIG o ShRUT WRT OChR GaRT ST A G Tieharai
& (SOPs) JUIEH & WY, 11 SHad, 2021 Hl Ta&Qa A
farga &S feaw w=mn T =i 10 S=ad, 2021 1 STFehE
o TE eRe Rt ufeaifie] smfsm @t sk
mfcRfarsi =t faetarst st qeeenr fareeoT foram rm

RIS & AFEsl & SR B8 weR =, B8 s sk
ffd afye wad 11 aew oy & Fewer &R
TEURH GoT & S 3R TS GERT 3N TEEG 0
(TR 97) & W, RdeR 3w w Rfved w0 § yemfia
foran v/ =< awT aRaa stk Ffaer gemn gfasmd s foeg
Q| TEEIYA § SARE fAIWRT gamT 3% il T SOLISAT &
FTER 11 FHARA B F o ¥ F B o
FE TR e @ sterar eE fiaw ) vehna @
RGN & Sl A TEAl U9 aRedl uden § Qs
rEdeEd ve e A1 ¥ va B A sferaw i ure e
T 06 TEHR 9 fohg Q)

SECASIRIRICIR]

efe Tfafaferl & sretar, Takive i 27 SR & 2 7AW,
2020 W& FdAhdl TINGHT GwWE-2020, “ddOs
MR - F9ae 9RA” W TR St fomar i

AeTE S IR 27 AFCE, 2020 Hi I 11.00 a1 It
COVID-19 TICTehiel & A1l Fcai-eaT 9 THRIE & 1ol 53|

FITY ! THAITS ST 3K Foiaiiven 3eaet ae W gfasdt
R ¥ Yefdid e & oIy Jaegen =aed &l TS o 3 A
ARG el 3T - T T TR 39 o & e o fow 7w o)

e & SR hieRal 3K 390 o=l & forg fesforaa
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]
rfafafery st smarer ferar T

IRER & Faehdl STl & a1 A 3T 93l adH aret
IR g ferg 9

yeER RN, Afvw T, af & dadar SN
e w9 ¥ wEUd w@eE /9l /0 ST
(& / 3T ) faftear wiomial ik I URaR & wee &
ST 0 TS

T f3aw WX, |fiia <o @@ g /afd /a1 92 18 99 & &
g & ARGl & S ot A AR F g, g vl
T TEERI S 9O SR §Y N /AR /SR @
ufafteal & forg afosniial =it Suger &9 & Qe foman
3R XX RN <Rl gTiEr o= IRt fRe TI9

T T AfAHR (RT)

01.04.2020 ¥ 31.03.2021 & 3afr & A, fafee fawal w
&S Il ATt 36 STREIIE TS U §Y 3R Ieht fAue|
feram Tram e € 9o Srfielid WIfHreRId (FAA) - Taeiger &
QTR 06 T2 3Tl U §8 3R IeFent fAoeT foran

ANeTfITh /qeheiich GEHl o |Tel TANT

AHT FAG (MOU)

29 JEfY & SR o TmEien STa (MOU) W B&eiR fare
R

- 25 T 2020 H FfAUEa I - TR FE & forg
IMEC 3R SCL & &y T#eiidl U AT JeR A,
Aiferem EgTEe (GaN) TR Raew 3l s wiew,
faforent TR widfFe wiewE IR 6 =T SiGe
aTEaer fEarza

- 23 R 2020 =t T TrEARE FeAH IJaEE 3R
TEEITH & A FTE U fae, e 3k s fafem w
aEaT & forg TeTEar F e

- 23 feG®W 2020 # ECIL 3R SCL & A< Toa-I
e AT feew & forg wicier™ gg@el & Ao &
foTe TwEiar s

itfee O

31.03.2021 9 IS Jifee T offad =8l 21
]
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et gdierehi ot Raic
EEIE]
FEEATT
A - T AR
1 B 31 9 2021 ) R & SR AW - hgaer daNed & o goi - 0 3 3@ ffdr o s e
et Jrafer & o 31 - = &t v - TRET R ot 7| WET ek 31 faig foreRer wR o weer 8 g et e
T ITR ST A1 T 2 3R AN FRIETd 910 e Ten & SMeR R 3 faia faerol & sR & v
T AT B
2. BEA U OIE GUET HRA W RIIG: T okl - TUET i Aol STt 39 39 TR & 8 3 AHeUSt A
T8 fera 2 foR &9 oA TQem A Ao SR 3@ 39 IR fAuwfed oW fR SR 3w aR W ek
Jrzarar e 8 o faeia e oo avg W B 3R Aifcae T A I ITerd Sae A 8 e e’ §
A& & IR R faciia faawon § @ 12 o TR Ua IR iaun & S9eA | U Y @ned &l o e
e B FEA N YGF oidiehe - Tl iR TIe WY fafine Sl T SeRe e @ AT -
ot forarforat ot oo &9 @ &1 T8 T ST HedieheT She $ oRal TIET & S & § ST B | B e
T 2 o BR R A 1 o qeT ¥ B 0 o forg SR SmeR Hieie B
3. T ES B I8 W Fe @ o
(i) =% A 9T o T Tee et O g @ fore 89 31t et SiHenidt 9 fagama & SiEr ot
e & forg ST wwE 2
(ii) 3o fomm &, g &t oran qiRaentg Ster fof et Wi & I TIerdl 8, T ot STagashdisn &
FTER I T A W TE B
(iii) =@ Rard A SfeaRaa Tom o= T 317 = A faawor 9= orar gRaenTst @ 3 @ )
(iv) =R faER & T B9 Faa) SHER & TER a9 89 U 10 equdial & Haread 3fd
TR TEIT X 8| T FFATeiRad & |ee § HRA 9 TR T okaieh (el & 37ed a6l
3k 3fra fors wega e 21
(%) Bl doh qoT- T 1 Gee B, TS 31 W 2021 T FA B aArd a9 H e it Ao
feurfer it wafia ohear 21
(@) e 9% 3 Ud T oI o Ge 7, 98 G o 34 (1 ohY I Bl arel 3T /= St
fufer =Y gefifa wear 21

Hd Q. TSA YUS gAIRRicH
T%h AR G A: 006388 ¢

I : Arete IR
fa=ies 27 - 08— 2021 (¥. 7. 546265)
J S IS T 21546265 T T Y T S & 9502 T

_____________________________________________________________________________________________
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JHt — hHeadeT daRed
-9 31 A, 2021 & Rafad & @R

(39R T #)
et Il 31.03.2021 31.03.2020
T ot Rafar & @R =t Rafa & sER

Ao & @ a
Tuinra fAfer 1 532769 538235
Jfera - fAfer @ sifaRea afar 2 993529 788213
A A TS AT 10 407186 617047

1933484 1943495
fafer = ot
for uftawafrar 3
el Alferad 3249080 2769963
R ECIR R ARSI 3164763 2677375
g i 84317 92588
o e 4 3570 87887 28578 121166
ey R, =T e SR - -
HTEA - ARG 5 92840 84549
R IR 6 50277 53472
Aks 9 o F T Al 7 1199653 1172412
3 oA IREFar 8 8475 8951
W AR 9 494352 502945

1845597 1845597 1822329 1822329

1933484 1943495
oal R fewafrr du oraree Aifar 17
SEEE 19 17 IFEA 1 17 T A B A I R 7T A R
TN TE ARG F FlE RAE & IER
IS AWHR Th 3R T 7 006388 TF

(@ 3) (aRee i) (sifta =) (7. 9 o)

WHER & 9 546265 IREHED IEREED THE oA

>

ATl

feeieR: 27-08 - 2021

T & IE T 21546265 T T T T & A 9502
.
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T — hede daRed
IR R Gl 01.04.2020 ¥ 31.03.2021 dch ohl afer & forw

(F9IR Tt )
FS— Y 31.03.2021 31.03.2020
el i Rufd & IFER i Rufa & IFER
A
R (T st wnfier 2) 2922 18460
[T I - AT 1080000 1140000
A AT - 2167070 1830482
TS FAEH - goinra 479117 1020853
= e 11 46917 72583
SIS 12 8222 12662
o & ¥ sifvgfe /dar w1 13 20084 2672
3804332 4097712
22
TOTRA AT - A @A
FAARA Y ARHE TF A 14 1080485 1173024
ST A — AT W
Fed A 6 @I 101840 149604
SER qUT AR Fergen @t @ad 109844 95027
TAEAVT UF Sl THR 215 242
fortent ik e 207970 219194
T S SR 15 1693769 1266254
JEE T 3 16 15249 47729
W T AR T w@= 115843 125785
ST AT — YSTHI ITBIUT 479117 1020853
e 8271 10953
— 3812603 4108665
I ¥ AferR =F A o IF W sERg 8271 10953
BTN T A F Hord RO & SER
A T TS vd gaRdeE
IEE A@EHER T R UF 7: 006388 T
(¥ T 37 (gR= foie) (Fsfia AR ART) (T IS
TATER &, 7T 546265 [RERED IREECH T AT

>

RIEC)

femien: 27-08-2021

T q S T 21546265 T T T T S A 9502

. ____________________________________________________________________________________|
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I -1
(BSTR TwAi /)
faazo 31/3/2021 31/3/2020
i Rafd & F7ar ot Rafd & sar
gufeq ffer 538235 549188
. 9. v, faewmer 2805 0
CEECIIR PRI DERCE] 8271 532769 10953 538235
532769 538235
AR - 2
fera — aen faRaa
(BSTR Twi /)
faarm 01/04/2020 aRagv/ aHrEST wHerdt 31/3/2021
Rufar & F@R Rafa & smar
ooy smfea smag=/ 290779 1 0 290780
I=aT
Toll SRferd 207188 0 0 207188
oy smfea 1507 0 0 1507
IRAGTISA & T 204249 156401 11169 349481
Totra et & forg sem 84490 539200 479117 144573
788213 695602 490286 993529

** BARC, Devp Miniature, SAC FT-CCD, ASIC-OBC, |IT g/ F&&R 1 470 IRaASHN geare e 21
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12 Bijiealps bjls Lblendide BRI DIS Abdb blioh dh kol Ells bk % - /101 2 b by 592 1457

18 BiRjisgjhr bl biSlelts Lol 1208 2h 22 DB RXRED f el hi Rk 1232] Lok 2k fe 1030) SIRED Rlyf 102] S e bbis "] Yoba2)

88526 L¥GEO0L §1€1092 £580201 €560 6955791 £9669.2 0 £580201 oLLevLL
11€p8 88526 €9/¥91€ LLBLY Vl28  SL8L.9T 0806%2€ 0 LLL61Y £9669.2
0 0 0595122 LLL6.1Y 0 £669€22Z 0595122 0 LLLBLY £€59822 lokbehifh piobie
9z Le /8¢ 0 g zse ey 0 0 gly kol
szl sovl 6.8 0 ovl 6L vrL9 0 0 vyl 1812t LB deluty
v8esl 2992 €2111¢ 0 8129 ShyLLE 101.96¢ 0 0 10196€ Qe kP EbR
ze99l 08v8l 2199 0 8v8l 9/2%9 95/28 0 0 96/28 Lbly
0L08% 0lL08Y 0 0 0 0 0108% 0 0 0108Y (s2-1K) wifs
aeBle ©  eble ® 2pBle AeBle eBle 5B &
ey b Bleal 1B Bl kb kilblel Ll Bl b Bl i %\%M .M_M:% & g e
1202/€/LE  020Z/¥0/L0 120Z/€/1E - & pleke 020Z/%0/L0  120Z/S0/LE e & ekt 020¢/v0/10

BeRjle Bz BRI2 - ok (20 RINW) PRRUE Whb

(e \pb2 2u02)

el |tk b 2led]
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AN - 4
Yot fRtonel= i
(F9R w9t %)
faaor 31/3/2021 31/3/2020
=t Rafa & sEr = Rafd & sqar
FeoeT
TotTa fATomeRe e - fafaa 0 23823
BdeR & AR 3570 4755
3570 28578
* gofre Aol R A sarE aiRarern e @
G - 5
A MBI (TS gRT A YT ) (3R o= #)
faazor 31/3/2021 31/3/2020
i Rafd & sqar o Rafa & sEr
AN AT A FH A W
SR T 3o 18461 10011
HER AR T /A ot 30393 38529
TfeA wrter et / 0 30393 48854 0 38529 48540
FAreror
A W
el AT 10647 0 22754 0
WA wRtey et / 0 10647 0 22754
e
AN W AT € TGel ARG e S & ot o A B
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INTRODUCTION

Semi-Conductor Laboratory (SCL) is primaril
engaged in the Design & Development of Ve
Large Scale Integrated Circuits (VLSIs) meeting
the Application Specific Integrated Circuit
(ASIC), Opto-Electronics and Micro-Electra
Mechanical System (MEMS) Device
requirements of DOS/ISRO Centres/Units and
other strategic sector organizations in the
country in the vital area for microelectronics
The vertically integrated operations at SC
comprise of Design, Wafer Fabrication
Assembly & Packaging, Testing and Reliabilit
& Quality Assurance. SCL has two Wafer Fab
Lines i.e. 8" CMOS Line operating in 180n
CMOS Technology and the 6” Fab Line wit
CMOS & MEMS process capability. The
operations at SCL also include fabrication of Hi
Rel Boards, Radio Sonde Systems and
indigenization of electronic sub systems.

TECHNICALACTIVITIES
Application Specific Integrated Circuits
(ASICs)

* Processors for Launch Vehicle: SCL had
developed and characterized 16-bit and 32
bit processors at the SCL facility. These
processors will be used in the On-Board
Computers for navigation, guidance and
control processing in Launch Vehicles and
also for general purpose processing
applications. The 16-bit processor in form of
System-on-Chip (SoC) incorporating on
chip Low Dropout Regulator (LDO) enabling
the device as a single supply for improved
performance has already been qualified i
SCL and delivered to Vikram Sarabha
Space Centre (VSSC), Thiruvanthapura
for use in final application for Launc
vehicle. In addition to this, advanced 32-bit
processors Vikram-3201 and Kalpana-3201
in form of 2-chip MCM were fabricated and
delivered to VSSC for evaluation to furthe
increase the performance of processor fo
on-board calculations. The development of
Vikram-1601, Vikram-3201 and Kalpana
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3201 Processors is a significant
achievement towards indigenization of a
key Processors used on-Board in Launch
Vehicle inline with Atamnirbhar Bharat
Policy of Govt. of India.

Kalpana-3201 Processor (32-bit)

NavIC V2 (IRNSS Receiver) ASIC: NavIC-
V2 is the advanced version with 36
channels as compared to 24 channels of its
predecessor. This device is a compact
digital baseband ASIC having 36 channels
for NavIiC SPS/RS-SHORT, GPS & GAGAN
User Receiver. This ASIC mainly contains
Leon3 IP core, Acquisition and tracking
modules, interfaces like MIL-1553, SPI and
UART. The User segment in case of NavIC,
consists of a Receiver capable of receiving
signals at L1, L5 and S band frequencies,
down-convert them to baseband, and then
process them to calculate the Position,
Velocity and Time solution. The devices
after fabrication and characterization




delivered to SAC, Ahmedabad fo
development of handheld receivers fo
strategicapplications.

High Speed Data Converters and CCD
Signal Processors: The analog outputs of
CCD and CMOS imaging chips, used i
space applications such as eart
observation or star tracking, require signa
conditioning and digitization for processing
and further transmission to ground station.
In space, there are special challenges suc
as power, weight, temperature range,
reliability and radiation environment,
Components used in space must survive
cosmic radiation. Currently Data Converters
and CCD Signal processors are being
imported.

SCL has developed indigenously highl
integrated Radiation hardened analog front
ends (AFEs) for CCD Signal processing that
contains the circuitry for conditioning the
imaging signal prior to digitization. Signa
paths utilize Correlated Double Sample
(CDS), Programmable Gain Amplifiers
(PGA), offset correction DAC for black leve
correction ofinputand ADC.

For high resolution imaging a 14-Bit, 10
MSPS CCD Signal Processor (CSP) ASICs
has been developed and for low powe
medium resolution a 12-Bit, 5 MSPS Video
Signal Processor (VSP) ASICs has bee
developed.

For high speed applications highl
integrated 16-bit 5 MSPS, 14-Bit 10 MSPS,
8-Bit 50 MSPS and 8-Bit 100 MSPS
pipelined ADCs has been designed and
fabricated.

34

E)

Also for multiplexed sensors and data
acquisition applications, low power 4 core 8-
Bit and 8 channels 12-Bit Successive
approximation ADCs has been designed.

To control the actuator, high speed and high
resolution current DAC (Digital to Analog
Convertor) are prime requirement. SCL has
developed 12 Bit, 25 MSPS and 12 Bit 200
MSPS DACs

High Resolution Data Converters for
Gaganyaan and SSLV: Along with high
speed Data Converters, SCL had also
carried out the indigenous development of
high resolution Data Converters. A high
resolution 24-Bit Sigma Delta ADC is
delivered to SAC, Ahmedabad for use in
crew simulation module of Environment
Monitoring System (EMS) of Gaganyaan.

In the advanced Data Converters SCL
developed a Multi Core RDAS (MCRDAS
1.1) which is improved version of its
predecessor MCRDAS1.0. This device is a
fully integrated Data Acquisition System
incorporates sixteen High Resolution Sigma
Delta ADCs and thirty-two 8-Bits Current
DAC (IDAC) along with the calibration and
over-range detection unit for each ADC
core. SCL has qualified and delivered the
devices to VSSC for use in Data Acquisition
unit of Launch Vehicle. With the use of this




device in Data Acquisition Unit (DAU) board
of Launch Vehicle significant reduction in
weight, volume and power requirements is
achieved. The MCRDAS is planned to be
used in SSLV and Gaganyaan.

Multi core RDAS 1.1

CMOS Camera Configuration ASIC for
Camera of Lander in Chandrayaan-lil:
This is a single Power Supply 3.3V, 70 MHz,
Digital ASIC and Radiation tolerance
guaranteed up to 100 Krad TID and
SEU/SEL immune up to 50 MeV-cm’/mg,
and can perform over full Military range of
temperature from -55°C to 125°C. Flight
Model (FM) devices delivered to Space
Application Center (SAC), Ahmedabad for
Chandrayaan-Ill Mission.

CMOS Camera Configuration ASIC

Radhard On-Board Controller (OBC-2.3):
OBC-2.3 is designed for Synthetic Aperture
Radar (SAR) Payloads. The architecture is
based on 8-Bit embedded 8051
Microcontroller and this device replaces the
imported devices earlier fabricated at the
overseas facility. OBC-2.3 has additional
features in terms of Analog to Digital
Convertor (ADC) and serial interface and
will be used for on board distributed
controllers for payloads of Radar Imaging
satellites (RISAT). 640 FM devices of OBC-
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2.3 RH are delivered to Space Application
Centre (SAC) for use in RISAT-1A, RISAT-

ASIC 10: ASIC-10is a programmable digital
Binary Phase Shift Keying (BPSK)
demodulator and Bit synchronizer for
satellite applications. This device is
Radiation tolerance guaranteed up to 100
Krad TID and SEU/SEL immune up to 70
MeV-cm?/mg. It is replacement of device
earlier being procured from foreign vendor.
The screening and qualification of this
device is completed. Screened FM devices
delivered to URSC, Bangalore. This device
will be used in all the spacecrafts for the
future missions.

ASIC 10

ASIC-3: ASIC-3 is an Actuator Interface and
Heater Switching ASIC which is being used
in satellites to provide interfaces for
actuators like Thruster, Magnetic Torquer,
Wheel and Apogee Motor and also having
Heater Switching Logic and Isolation. It is
replacement of device earlier being
procured from overseas. Flight model
devices of Radhard first variant of ASIC-3
have been delivered to URSC for satellite
applications. Screening and qualification on
improved Radhard version is completed
and FM devices delivered for Spacecraft
use. This ASIC is already flown in RISAT-




2BR2 and also planned to be used in all
future missions.

ASIC 3
« Standard Digital and Interface
Devices: As part of indigenous

development of Space grade devices, SCL
has designed and developed standard
Digital and Interface devices for use in
spacecraft applications. These are pin
replacement of the standard devices
sourced from major overseas facilities viz.,
National Semiconductors/Texas
Instruments.

Prototype and Flight model of these devices
including Quad LVDS Driver, Quad LVDS
Receiver, 16-bit Buffer, 16-bit Transceiver,
Voltage Supervisory Circuit, Hex buffer, Hex
Inverter and Quad 2 input NAND Gate have
been delivered for applications in payloads
and satellites to SAC and URSC
respectively. Hex buffer is flown by URSC in
RISAT-2BR2 mission and is also planned for
future missions.

* Imaging Devices: Charge Coupled Device
(CCD) technology is a guarded technology
and is only available with few overseas
suppliers. SCL had developed the CCDs for
imaging applications for Remote Sensing
Payloads. 4K Frame Transfer CCD is
developed and flight model devices are

supplied to SAC, Ahmedabad for
OCEANSAT-3 Payload.

Different type of CCDs for use in satellites is|
atdevelopment stage in SCL. The other 14K
linear CCD designed for ALISS3A and
ALISS3B payload of the Resorcesat-3. Chip
on Board of this imaging device is delivered
to SAC for prototyping.

Micro Electro Mechanical systems
(MEMS)

MEMS Sensor/Transducers for EMS of
Gaganyaan

MEMS Digital Output Pressure Transducer:
SCL has developed Radiation hardened
Pressure Transducer for Environment
Monitoring System (EMS) of Gaganyaan by
using in-house designed and fabricated
Pressure Sensor, Temperature Sensor and
Signal Conditioning electronics for measuring
absolute pressure up to 2.2 Bar. The total
accuracy of 0.5% is achieved by Calibration and
temperature compensation electronics.

A PRT based temperature sensor is also
developed for EMS of Gaganyaan which will
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measure the temperature of crew cabin from
0°C to 100°C. In-house developed PRT is used
which is having 1KQ resistance at 0°C and has
sensitivity of 3Q/°C. This sensor has accuracy
of 0.1 °C for the intended temperature range of
EMS. Sensor is packaged in small outline TO-
46 package.

Unsteady Pressure Sensor for Wind Tunnel
Applications

SCL in collaboration with VSSC is developing
miniature unsteady pressure sensors in the
range of 1 Bar absolute pressure. Development
is aiming to replace miniaturized (2 mm)
imported pressure sensor.

MEMS Analog Output Pressure
Transducers

SCL has developed oil filled pressure sensors
for media isolation in harsh environments.
Pressure transducers are developed in
collaboration with LPSC, Bangalore by
replacing imported oil filled pressure sensor
cell. Temperature compensated & calibrated
pressure transducers are developed and given
to LPSC for System Level Verification.

Process Technology Development

Baseline CMOS process stabilization and
Control: About 30 nos of TDSRAM lots
fabricated for periodic monitoring of the
baseline in terms of its key in-line & End-of-line
process parameters, and yield of TDSRAM.
Analysis of 24 lots (442 wafers) was carried out
and identified the yield limiting factors of current
baseline, i.e. in-line defect sources, and
process marginality issues in critical BEOL
modules. Based on the lot data, about 11 lots
are identified as good, and these lots exhibited
good yield statistics for TDSRAM in terms of lot-
to-lot and within-lot yield variation for current
baseline. Cross analysis of in-line data, EOL-
electrical parameters and SRAM-Bit Fail Maps
(BFM) suggest further improvements in BEOL
(metals; CS/Vias) to be carried out to contain
systematic yield loss.

Highlights of this include:

Parametric yield loss (about 5% drop) often
observed in TDSRAM-A was addressed by i)
reducing contact CDs ii) ensuring better
Contact-to-Active area overlay control.

Mode-B defect densities in the line are
maintained better than 1.5 def/cm® for 3.3V-
GOX and 1 def/cm’ for 1.8V-GOX respectively,
inthe current process.

* Metal modules: Systematic Yield loss due to
intra-metal shorts in Metals (Mi) was
resolved by employing post-metal quench
process. Good process window is obtained
with quench implementation, i.e. the metal-
short yields for the worst case process
condition (higher metal thickness, higher
CDs) is nearly 100% as compared to
previous process.

In Multi-Vt module development, low-VT
MOSFETs (1.8V) fabricated with various
implant process conditions are characterized.
Based on the results, low-Vt is 100mV lower
than standard Vt (Std Vt) implant conditions




implemented in one of the product lots (Vikram
32bit processor) for evaluation. About 20% gai

in speed, i.e 125 MHz against 107 MHz for Std
Vt is obtained as expected. The leakage
currents in the device is high as expected bu
within tolerable range. Lots fabrication fo
repeatability and reliability (HCI) will be carried
out.

Analog modules development in the baseline
process, the following activities have bee
progressing.

- Poly Fuse: Test chip is characterized anc
verified the electrical programming
conditions required for blowing fuses. The
initial resistance is high (~100 ohm), but afte
programming (blow) the poly-fuse behaves

ohms). Various test chip modules are being
fabricated to verify the results on large
numbers for reliability.

- HD-MIMs(1.7 & 2.8fF/um? single &
stacked): Dielectric (SiN) deposition recipes
developed. Electrical verification of module
parameters will be carried out.

- 2K HIPO: Dose has been optimized and
achieved electrical targets. Process
monitoring Lots are running in line fo
stability verification.

The development of one - Time
Programmable (OTP) memory : OTP elemen
with 2.6umx2.6um active area (size=10F)
programming voltage Vbd< 3.2V, early fail rate
(EFR) <0.2%, > 99.9% programmability and
memory window of two orders is developed. |

addition, integration of OTP with CMOS fron
end is also achieved.

SiPM development work: A test-chip was
taped out for CMOS integration of SiPMs fo
geometrical fill factor enhancement of the
device. It mainly comprises diode test structures
of different layout design parameters (Pixel size
N+ to AA edge distance etc), process monitoring
test structures and SiPM test structures (1.5x1.5
mm’ array) were also laid-out. In another work
LTCC packages developed by SAC

as completely open circuit (R burn~10"
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Ahmedabad are successfully qualified and
found suitable for future requirements of users.
Inthe development of CMOS-MEMS Thermal
Flow Sensor : A test chip thermopile based
Thermal flow sensor being carried outat SCL. A
test chip comprising thermopile based sensors
of various design variants and process
evaluation test structures was taped out. First
engineering lot was fabricated using CMOS
compatible process. Preliminary
characterization result of engineering test
structures verifies the Seebeck effect, the
measured Seebeck coefficient for n-
poly/aluminum thermopile (Jan|) = 125pV/K,
and p-poly/aluminum thermopile (Jap|) = 155
MV/K. Functional characterization of sensors is

Sesbeck conflicient of N & P-Poly/Metal Tharmocoupls
%0 -

—— o | WV |

Saleachk Coell. (W K)
n

Indigenization Initiatives
A. INDIGENOUS DEVLOPMENT

1. Particle size reduction in CMP Slurries

Though the process parameters viz. CP, polish
rate, %NU, selectivity etc for both types of
indigenously formulated CMP slurries are
comparable & matching with their commercial
counterpart, dishing & erosion values are still
higher. A number of iterations are done by
varying the compositions and formulation
process to reduce the dishing & erosion values
on the patterned polished wafers. Higher
average particle size of silica in slurry (260nm
against 150nm) is attributable for higher dishing
& erosion values. Efforts have been put to
reduce the avg. particle size through (i) probe

sonication & (ii) high pressure homogenizer



which can minimize dishing & erosion values.
Formulation of tungsten slurry followed by
probe sonication was done to reduce the
average particle size from existing 288nm to
182nm. On evaluation on CMWO1 equipment
at CS & VL layers, dishing & erosion values
found little bit reduced. This apart, trials were
done for further reduction of size through high
pressure homogenizer at different vendors;
particle size found reduced up to 160nm but
sample could not be evaluated in fab due to
lesser quantity. Process for size reduction will
be optimized after procurement of high pressure
homogenizer.

(Dishing — CS)

2. Postetchresidue Strippers

MPS: Performance evaluation of post etch
residue stripper viz. MPS was done on actual
equipment WTSL1 of 8" fab-line. The
performance of indigenous formulation closely
compares with its commercial counterpart in all

aspects. Organo-metallic post etch residues
(polymers) were cleaned effectively at all the
metal layers evaluated. No evidence of attack
on metal (Ti/TiN) as seen in XSEM images and
further confirmed through electrical tests (ET).
Etch rates on different blanket wafers with
layers of metals & dielectric compares with the
commercial counterpart. The fact that this
chemical was tested after storage for 1 year at
SCL since the date of synthesis gives good
indicat] ' ili

(No polymer residues - M1 layer)

(No attack on Ti/TiN - V2M2 Chain)

3. Photo-resists
3.1 Deep ultraviolet (DUV) photo-resists

Photo-resists are thinly balanced complex
chemical systems. Our attempts at
leapfrogging directly into development of DUV
Photo-resists for 180nm has been largely
successful with achieving basic functionality of
the indigenous DUV PRs on coating, exposure
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with KrF laser & development in the 8" fab-line.
Indigenous GC400 & CS600: X-SEM FlI

EHT= 16,00 bV
Mag= 14000 %

WD = 0.7 men FiB Lock Mags=HNo  Date 16 Feb 3021
Fhoto .= 122208 Signal & = InLens

AA layer: Dense line

Time 13783

Date :4 Mar 2021
Time :21:00:02

CS layer: Dense hole

Though the performance of GC400 was quite
good viz-a-viz majority of the parameters, the
exposed wafers suffer with poor dark erosion &
etch resistance in comparison to commercial
PRs. Total 22 nos. formulations of GC400 were)
made by varying the compositions to improve
these parameters. Eventually the needed value
of dark erosion could be achieved, evaluation of
etch resistance in progress.
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Performance evaluation of CS600 was done i
8" fab-line. Parameters viz. coating thickness
exposure threshold dose, dark erosion, etc
resistance, resolution as measured throug
CDs, process window and wall profiles found al
within specifications and closely matching wit
commercial resists. However, repeatability trials
are to be done for prior to finalization of
formulation processes.

3.2 Mid ultraviolet (MUV) photo-resists

Efforts were made to resolve issues related to
scum, streaks, dark erosion, precipitation upo
storage, repeatability and resolution. A total of
46 formulations of different types of MUV PRs
were synthesized & filtered. Different
compositions of solvent, polymers and PAC
were attempted by varying their proportion to
mimic the existing commercial PRs. Purificatio
of resists through resin treatment technique is
currently in progress to minimize trace metallic
impurities which can also improve shelf life and
resolution.

ME120: A functionally matching formulatio
with comparable lithographic properties was
synthesized and handed over to 6"MEMS
lithography team. However, the shelf life of
Indigenous formulation was found nearly 1
month only, the precipitation occurred in a
stored sample confirmed the degradation. The
possible reasons were investigated
rectification in progress.

LN865:The fundamental lithograph

parameters viz. Thickness, Dark erosion and
Sensitivity through exposure threshold found
comparable. Resolution is improved fro

700nm down to 440nm; however, continuous
efforts to achieve a reported 350nm resolutio

are in progress.

PD340: Being a thick PR, uniform and defect
free coating/film is a challenge. Nonetheless
desired thickness achieved through recurrent
efforts. Further efforts are on to improve



sensitivity, resolution & good shelflife.
4. Development of ultrapure chemicals

Qualification of ultrapure Sulphuric Acid
productionized at Indian vendor done in 8" fab
line as per plan approved by Indigenous Article
Review Board (IARB). The performance o
indigenous H,SO, found matching &
comparable to its commercial acid
Hydrochloric acid and Ammonium hydroxide
under qualification in fab-line. Impurity level i

other chemicals viz. HF, Mix Nitric HF, H,O,
Methanol processed at Indian vendor also founad
meeting SCL specifications. IARB cleared the
chemicals for qualification in fab-line.

Based on recent success in reducing the trace
ionic impurity levels by treatment with io
exchange resin at an indigenous vendor
developing team has been advised to generate
100 liters of 20% Choline hydroxide fo
purification trials and supply to SCL fo
qualification.

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

Synthesis of C,F, was attempted and C,F, gas
was produced. Purification of the same gave
98% pure product, when done throug
cryogenic distillation. Further purification i
progress to have 99.9% pure C,F..

6. Spare & Consumables
Eight (8) nos. of titanium shutter discs for LTS
chamber of ULVAC PVD equipment realised &
handed over to 8” fab-line. Surface roughness o
realised discs is comparable with commercia
disc. One disc is installed on equipment and is
working well. Two (2) numbers of RF Straps fo
Thin film deposition PECVD equipment viz
CVNO1 are successfully realized and handed
over to wafer fab.

B. CHEMICAL SYNTHESIS & ANALYSIS LAB

Development of methods for characterization
and evaluation of ultra pure chemicals was a
major activity during the year. Methods for
characterization for the following have been
developed through repeated trials with good
accuracy:

* Assay analysis of Hydrogen peroxide.
» Determination of Fluoride ion content in
ELM-C30 and its indigenous equivalent viz.
MPS.
» Determination of Chloride ion & percentage
solid loading in CMP slurries.
» Composition analysis of EKC-265 & its
indigenous equivalent viz. IPS through GC-
MS.
* Assay analysis of TMPO and TEB by GC-MS
and Titration system.
* Assay analysis of Choline hydroxide by
Titration System.
» Determination of free acid and free alkali in
Methanol.

Formulation/Synthesis & Filtration trails in the
chemical lab Post etch residue strippers :

a. VPS:47 litres, 1 composition.
b. Photoresists: DUV PRs: 24 compositions,
totaling 1335 ml; & MUV PRs: 46

compositions, totaling 1765ml.

c. CMP Slurries: Oxide slurry (DSW135): 40L,
8 compositions; & Tungsten slurry

(DSW135): 55L, 11 compositions.



Technical Support Services

Processes in the wafer fab lines (8" & 6”) and
other labs in SCL were supported by various
utilities on 24 x 7 basis. 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 achieved through meticulous
planning, close monitoring of operational
performance, effective maintenance and timely
trouble shooting.

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

Clean Rooms for fab lines continued to
maintain stringent environmental conditions
viz. Cleanliness (Class -1/10/100/1000),
temperature (22°C+1°C), RH (40+3% and
40+2/-3%) and Pressure (1216 Pa). 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.

New Technical installations:

Utilities connections to the new process
equipment installed in the fab lines, MOCVD
(Metal Organic Chemical Vapour Deposition)
facility and other labs, comprising of high Purity
Bulk & Speciality gases, Ultra-Pure Water,
Exhaust, Toxic gas monitoring, PCW, CDA,
PVAC, Power etc., were provided mostly
utilizing in-house expertise.

CIVILENGINEERING ACTIVITIES

SCLCAMPUS

The Construction & Maintenance activities
encompassing planning, estimation, tendering
and execution of major & minor civil works
including maintenance works were carried out
during the year 2020-21.

The work of construction of Design Centre
Building (Horizontal Expansion) and renovation
of Canteen Kitchen & allied areas was
completed and put to functional use. The
construction work of Chemical Store Building
was progressed during the year, and is
expected to be completed by mid of June 2021.
Besides these, a number of minor civil works
and maintenance works were executed 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.

Further, to supplement the existing water
sources, a new deep Bore well of discharge
capacity 60 cubic meter per hour was made
operational during the year within the SCL
Campus to meet the water requirements of the
Facility.

Horticulture activities continued during the year
mainly included upkeep and maintenance of
lawns, plants, shrubs etc., and development of
new lawns, plantation of seasonal flowers etc.
maintaining dust-free environment in the
campus. Swachhta Pakhwada was observed
in SCL with active participation of SCL
employees from 1st to 15th February 2021, and
a report in regard to the various activities
undertaken submitted to the Department.




Horizontal Expansion of Design
Centre Building

Housing Colony

In the SCL Housing Colony, construction of
one Quarter Block consisting of 8 no. ‘C’ Type
Qtr. and 4 no. ‘B’ Type Qtrs. and one Quarter
Block having 12 no. ‘D’ Type Qtrs. for the SCL
employees was carried out till stilt slab as the
work had to be short closed due to COVID-19.
The Waste Management activities continued to
be performed meticulously. The sewage from
Quarters was treated in the 2x50 KLD STP and
treated water used for lawn irrigation with ‘zero’
discharge into City Sewer. Similarly, the wet
waste from Quarters was treated in the Organic
Waste Composting Machine and manure so
produced utilized for Horticulture purposes.

Maintenance of Quarters etc. was also carried
out as per requirement to maintain these in
good condition. Horticulture activities included
new plantations (Plants/Shrubs etc.) and
maintenance of lawns etc. to ensure excellent
ambience in the Housing Colony.

[

SCL Housing Colony

LIFE SAFETY SYSTEMS:

FIRE & SAFETY

Emphasis continued on the safe operations in
process areas viz. the wafer fab lines and other
Labs at SCL. Operations at SCL remained
accident free. There was no injury and/or loss of
life /property.

Various hazardous gases and chemical, usedin
the wafer fabrication process were monitored,
on real time basis through the life safety
systems comprising of 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.

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.

Besides the above, Standard Operating
Procedures/safety protocols were strictly
followed while handling hazardous materials
such as speciality 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 Divisions.

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

f o
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SECURITY

The security of installation is being looked after
by CISF and there was no untoward incident
during the year. In line with the guidelines
issued by DOS, the Finger Print Based Access
Control System (ACS) was not operational due
to Covid-19 protocol.

As an additional security measure, 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.

In order to arrest unauthorized entry in SCL
campus, Spike Road Block/Tyre Buster is in
operation at the main gate. The other security
gadgets like DMFD, HHMD and night vision
binoculars etc. are also in use by CISF. Fire
Wing of CISF continued to look after the
activities and associated risk.

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.

ENVIRONMENT MANAGEMENT

Environment Management and Compliance to
the statutory requirements continued to remain
in focus of the management at SCL. The on-site
effluent treatment Plant and Air abatement
system remained in full operation, with Zero
down time. The treated effluent, monitored
through in-line analysers, was mostly utilized
for non-critical applications like Cooling Towers,
Wet Scrubbers, and Horticulture etc..Also,
quality of the exhaust from the process areas
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.
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Horticulture activities spread over about 49 acre
at SCL, include maintaining lawns/Avenue
rees/Plants/Shrubs, development of green
areas, new plantations, etc.. About 6000 trees
and plants in the SCL premises provide green
over to the campus and contribute in
environment preservation. Tree plantation was
also organised as part of the ‘Swatch Bharat
Abhyan’.

ENERGY CONSERVATION

everal energy conservation measures like
ariable Speed Drives for most of the high
energy consuming Utility Plants/Systems,
energy efficient IE3 motors, sparing use of Hot

ater generators, use of LED lights, maintaining
ear unity power factor (0.99) through
synchronous condenser & APFC banks, etc. are
mplemented in SCL. Also, to harness solar
energy, Solar Power Plants (SPPs) of 350 kWp
apacity are installed in SCL which generated
4,71,540 units during the year.

Statutory Compliance

All statutory requirements viz. ‘consents to
operate’ granted by Punjab state pollution
ontrol board; Licenses issued by CCOE for
illing of Hydrogen Gas cylinders, Storage of
iquefied gases, diesel storage etc. and State
Fire Service NOC for fire prevention measures
and fire safety equipment installed at SCL (in




line with National Building Code — 2016) were
adhered to. Compliance reports submitted to the
concerned authorities, periodically.

OFFICEAUTOMATION

In line with e-Governance plan of DOS/ISRO
major activities like Accounts, Inventory, Librar
etc. have been computerised. Most of the
purchase activities are being pursued throug
Electronic Government Procurement Syste

(EGPS) implemented at various centers/units o
DOS/ISRO. The administration and payroll has
also been computerized with the
implementation of Computerized Working i
Administrative Areas (COWAA). SCL has bee
connected with unified high speed Nationa
Knowledge Network (NKN) for seamless
integration with the national/global scientific
community. The administration anoa
maintenance of Intranet, Internet/ email services
and maintenance of computer hardware
continued

HUMAN RESOURCES & WELFARE
MEASURES

Total manpower strength of SCL as on 31s
March, 2021 was 573 which include 60 female
employees. 16 Apprentices trained during the
year. The manpower profile of SCL is as below.

Manpower Profile at SCL
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The reservation for Schedule Castes, Schedule
Tribes and other Backward Classes in the
services continued to be observed in SCL. The
position of SC/ST and OBC employees as o
31stMarch 2021 is as under.
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Reserved Category wise Manpower as on

31.03.21

S.No. | Category Sci./Tech. | Admin. | Total
1 SC 91 21 112

2 | ST 7 - 7

3 Handicap 3 1 4

4 | OBC's 44 10 54

5 | Ex-Service - 3 3

Men
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Professional Update Allowance and other Socia
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 is going smoothly under the
Chairmanship of Director SCL in the annual
year 2020-21. There are 34 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 2020-21. 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. These software helped to collect and
compile reports/data efficiently and were
designed using UNICODE  fonts fo
progressive use of Official Language.

Considering the situation prevailed in the
country due to COVID- 19 pandemic
instructions during 2020-21 and Standard
Operating Procedures (SOPs) from time to
time issued by the Government of India. Online
Hindi competitions were organized during Hind
fortnight from 14th to 28th September, 2020,
Prizes and certificates were distributed to the
winners of the competitions.

With the compliance of Standard Operating
Procedures (SOPs) issued by GOI due to
pandemic, "Vishwa Hindi Divas" was celebrated
at SCL on 11th January, 2021 as 10th January,
2021 was sunday. Various competitions were
organized and prizes were distributed to the
winners of the competitions.

Hindi Newspapers, Hindi Books and Hind
Magazines continued to be procured as pe
government norms. As per the direction of
Department of Official Language 6th and 7t
edition of in-house Hindi magazine "Srijan" and
March, September edition of SCL Darpa
(newsletter) were digitally published. Al
general circulars and tender notices were
issued bilingually. As per SOLIS Scheme
introduced by DOS in SCL 11 employees were
awarded for doing significant work in Hindi.
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Further 06 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 State Board Courses of
Xth and Xllth standards.

VIGILANCEACTIVITY

"Besides other day-to-day activities, Vigilance
Awareness Week — 2020 was observed at SCL
from 27th October to 2nd November, 2020 on
the theme “Vigilant India, Prosperous India (wa=
MR g WRd ).

The week started with the Integrity Pledge
Ceremony on October 27, 2020 at 11.00 AM
with proper COVID-19 protocol. Necessary
arrangements had been done to display the
Pledge bilingually on SCL Intranet and
Electronic Display Boards and all the
employees were instructed to take the pledge at
their respective sitting place.

During the week the following activities were
organized for employees and their wards:

» Banners depicting good message about the
Vigilance Awareness were displayed in the
premises.

» Slogan/Poster/Drawing (Hindi/English)
entries relating to anti-corruption, moral
values, Theme of Vigilance Awareness
Week of the year were invited from the
employees and their family members.

On the concluding day, the entries of
slogan/posters/drawings were evaluated by the
committee selecting the 1st, 2nd& 3rd prizes
each in two categories of self/spouse and
children of employees with age below 18 years.
The participants were suitably rewarded for
award winning entries and letters of
appreciation were issued to such employees.

RIGHT TO INFORMATION (RTI)

During the period from 01.04.2020 to




31.03.2021, 36 RTI applications containing
numerous queries on various subject matters
were received and disposed off. Also 06 First
Appeals filed with First Appellate Authority
(FAA) - SCL were received and disposed off.

Collaboration with Advance R&D Units and
Leading Academic/ Technical Institutions

Memorandum of Understanding (MOU):

Following MOU were signed during the period:
-MOU with IMEC and SCL on 25th June 2020 for
Bilateral Non-Disclosure Agreement : Image
Sensor Platform, Gallium Nitride (GaN) power
device and diode platform, Silicon integrated
photonics platform & High speed SiGe bipolar
devices.

-MOU for Collaboration on Research &
Development, Faculty and Student Exchange
with National Institute of Technology Uttrakhand
and SCL on 23rd September 2020.

-MQOU for Fabrication of Photodiode Detectors
for X-Ray based Imaging Systems with ECIL
and SCL on 23rd December 2020.

Audit Para:
There is no audit para pending as on
31.03.2021.
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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 31.03.2021 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;

(iii) 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 31.03.2021.
(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: 27.08.2021 (M. No. 546265)

UDIN : 21546265AAAABB9502
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SEMI-CONDUCTOR LABORATORY
BALANCE SHEET AS AT 31st. MARCH. 2021

< in'000
Particulars Sch. As at As at
No. 31/03/2021 31/3/2020
Sources of Funds
Capital Fund 1 532769 538235
Reserves & Surplus 2 993529 788213
Current liabilities & 10 407186 617047
Provisions 1933484 1943495
Application of Funds
Fixed Assets 3
Gross Block 3249080 2769963
Less; Depreciation & Adjust 3164763 2677375
Net Block 84317 92588
Capital work in progress 4 3570 87887 28578 121166
Current Assets, loans & Advances:
Inventories 5 92840 84549
Sundry Debtors 6 50277 53472
Cash & Bank balances 7 1199653 1172412
Other Current Assets 8 8475 8951
Loans & Advances 9 494352 502945
1845597 1845597 1822329 1822329
1933484 1943495
Notes to Accounts & accounting Policies 17
Schedules 1 to 17, form an integral part of accounts.
As per our report of even date attached.
for S. Tandon & Associates
Chartered Accountants FRN No. 006388N
(C A Manu) (SURINDER SINGH) (SANJEEV KUMAR NARANG) (U. R. Rajesh)
Partner Director Controller Head (Accounts)

(M.No. 546265)

Mohali
Dated : 27.08.2021
UDIN : 21546265AAAABB9502

|
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SEMI-CONDUCTOR LABORATORY
INCOME & EXPENDITURE ACCOUNT
FOR THE PERIOD FROM 1.4.2020 TO 31.3.2021

< in '000
Particulars Period Ended Period Ended
31/3/2021 31/3/2020
INCOME
Sales (including agency sales) 2922 18460
Revenue Grant -Salaries 1080000 1140000
Revenue Grant -General 2167070 1830482
Revenue Grant -Capital 479117 1020853
Interest Earned 1 46917 72583
Other Revenue 12 8222 12662
Accretion to WIP/Finished Goods 13 20084 2672
3804332 4097712
EXPENDITURE
Revenue Grant -Salaries Expenditure
Employees Remuneration & Benefits 14 1080485 1173024
Revenue Grant -General Expenditure
Raw Material Consumed 101840 149604
Stores & Spares Consumed 109844 95027
Testing & Assembly charges 215 242
Power & Fuel 207970 219194
Repair & Maintenance 15 1693769 1266254
Admn. & Other overheads 16 15249 47729
Security & Fire Fighting Exp. 115843 125785
Revenue Grant -Capital Expenditure 479117 1020853
Depreciation 8271 10953
3812603 4108665
Excess of Expenditure over Income 8271 10953
transferred to Balance Sheet
As per our report of even date attached.
for S. Tandon & Associates
Chartered Accountants FRN No. 006388N
(C A Manu) (SURINDER SINGH) (SANJEEV KUMAR NARANG) (U. R. Rajesh)
Partner Director Controller Head (Accounts)

(M.No. 546265)

Mohali
Dated : 27.08.2021
UDIN : 21546265AAAABB9502
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Schedule 1
Capital Fund
< in'000
Particulars As At As At
31/3/2021 31/3/2020
Corpus Fund 538235 549188
GPF Option 2805 0
Less : Excess of Expenditure over Income 8271 532769 10953 538235
532769 538235
Schedule 2
Reserve & Other Funds % in '000
Particulars As At Additions / Deduction As At
1/4/2020 Adjustments 31/3/2021
Spl. Reserve Augmentation / 290779 1 0 290780
Upgradation
Captial Rserve 207188 0 0 207188
Special Reserve 1507 0 0 1507
Sponsored Projects*™* 204249 156401 11169 349481
Grant for Capital Assets 84490 539200 479117 144573
788213 695602 490286 993529

** Included BARC, Devp Miniature, SAC FT-CCD, ASIC-OBC, IIT MADRAS-Processor & MEMS Projects etc.

51



"AUo -/101 "SY 40 @oud [eulwoU € Je “JA0S) gelund Aq penojie pue| A10joe) sepnjoul pue| pjoysald ‘g

'siseq pjoysses| uo psseyond 1yled “YYNIN 3dODS Je eoeds 20140 pue 1yjeg MeN ‘ebel|iA peisy je jel apnjoul Bulpjing | “310N

88526 L¥GE0L G1€1192 £580201) €5601 6955791 £9669.2 0 €580201 oLL6YLL

L1E¥8 88526 €9/¥91¢€ LLLBLY 1228 G1€1.92 0806%2€ 0 LLLBLY €9669.2

0 0 05961/2 LLL6LY 0 £669€22 05961/2 0 LLLBLY £€£59¢2¢ S13SSV INVYHO

9z Le 18¢ 0 S z8¢ Sy 0 0 ey SITOIHIA

S9zZL SOl 6.8Y 0 ovl 6¢L¥ i24%] 0 0 i24%) SONILLIA
® IUNLINYNS

78€81 z99v2 €2L1.€ 0 8129 ShyLLE 10196€ 0 0 10196€ AYINIHOVIN 8 LNV

z€991 08781 ¥2199 0 8v8l 9/2¥9 96/28 0 0 96/28 SONIaTINg

0L08¥ 0108¥ 0 0 0 0 0108¥ 0 0 0108¥ a0oH3TY4 ANV

120Z/E/ILE  0202/%0/10 \zoz/e/L e rav/STIVS aordad  ozoz/vo/L0  120Z/S0/LE (13N) dold3ad 'ONyd 0202/%0/1.0

AHL
1V sy IS 1V SV NO ONIMNA A 1v sy TAV/SITIVS  dANVHL/NAAY 1v sy

MO001749 13N

NOILlLVIO3dd3aa

(LSOO 1Y) 0019 SSOYO

000, ut

S13SSv a3axid

€ 9|npayds

52



Schedule 4
Capital work - in progress
< in '000
Particulars As At As At
31/3/2021 31/3/2020
Work in progress
Capital WIP - Civil 0 23823
Advances to Contractor 3570 4755
3570 28578
*Capital WIP includes housing projects
Schedule 5
Inventories (As certified by the Management) Zin '000
Particulars As at As At
31/3/2021 31/3/2020
At or Below Cost
Tools & Masks 18461 10011
Stores & Spares 38529
Add : In transit/ 30393 48854 38529 48540
Inspection
At Cost :
Raw Materials 10647 0 22754 0
Add : In Transit / 0 10647 0 22754
Inspection
At lower of cost or net realisable value
Finished Goods 6535 7442
Work in progress 26804 33339 5813 13255
92840 84549
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Schedule 6
Sundry Debtors
T in '000
Particulars As At As At
31/3/2021 31/3/2020
Debts outstanding for a period
exceeding six months
Considered goods 49513 51818
Doubtful 96712 96712
Other Debts 764 1654
146989 150184
Less Provision for doubtful debts 96712 96712
50277 53472
Schedule 7
Cash and Bank balances Fin '000
Particulars As At As At
31/3/2021 31/3/2020
Cash in Hand 14 11
Balance with Schedule banks in
Current a/c 1630 5991
Fixed Deposits 1198009 1166410
1199653 1172412
Schedule 8
Other Current Assets Fin '000
Particulars As At As At
31/3/2021 31/3/2020
Acured Interest on FDRs / Others 8475 8951
8475 8951




Schedule 9

Loans and Advances

< in'000

Particulars

As At

31/3/2021

As At
31/3/2020

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

1306
95944

268578
454 268124

1739
1208 531

76726
47094

610

365905

4017

127837

494352

906

1367
98331
268592

454 268138

2734
1208 1526

369362

78062

50598

4017
132677

502945
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Schedule 10
Curent Liabilities and Provisions Zin '000
Particulars As At As At
31/3/2021 31/3/2020
Current Liabilities :
Sundry Creditors 209686 243501
Earnest Money / Security Deposit 20651 31980
Advance from Customers 64428 54201
Other Liabilities 6497 4271
Unspent Revenue Grant-General 85580 262750
Interest Capital Grant Payable 20344 20344
407186 617047
Schedule 11
Interest Earned
< in'000
Particulars As At As At
31/3/2021 31/3/2020
Interest (Gross)
Fixed Deposits 44165 69376
Employees 990 671
Others 1762 2536
46917 72583
Schedule 12
Other Revenue
< in '000
Particulars As At As At
31/3/2021 31/3/2020
Sale of Scrap 918 2095
Miscellaneous Receipts 6117 9446
Rental Received 1187 1121
8222 12662
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Schedule 13

Accretion / Decretion to
Work in progress and Finished Stocks

< in '000
Particulars As At As At
31/3/2021 31/3/2020
Own manufactured Products
Finished Goods
Closing Stock 6535 7442
Opening Stock 7442 8413
-907 -971
Work in Progress
Closing Stock 26804 5813
Opening Stock 5813 2170
20991 3643
20084 2672
Schedule 14
Employees Remuneration & Benefits
< in'000
Particulars As At As At
31/3/2021 31/3/2020
Salaries and Wages 816772 944623
Contribution to funds 28368 24534
Retirement Benefits 146940 116708
Welfare Expenses 88405 87159
1080485 1173024
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Schedule 15
Repairs & Maintenance % in 000
Particulars As At As At
31/3/2021 31/3/2020
Buildings 22031 18310
Plant & Machinery 1661431 1233637
Housing 2283 3983
Others 7123 9080
Vehicles 901 1244
1693769 1266254
Schedule 16
Administrative & Other Overheads
< in '000
Particulars As At As At
31/3/2021 31/3/2020
Insurance 0 5786
Legal and professional charges 276 563
Postage and Telegram 234 406
Telephone and Internet Charges 2023 1813
Printing and Stationery 763 1332
Newspaper, Books and periodicals 306 429
Rates and Taxes 4042 3710
Remuneration to Auditors Audit Fee 152 140
Travelling and Conveyance 1195 14012
Advertisment 1654 5602
Freight and incidentals 1229 10762
Fluctuation in Exch. Rate 741 137
Miscellaneous Expenses 2634 3037
15249 47729
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Schedule 17

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 the DOS,
Government of India

CAPITAL GRANT-SPONSORED PROJECTS & OTHER FUNDS

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.

b. Assetsacquired out of grants charged to relevant grants.
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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.

vii FOREIGN CURRENCY TRANSACTIONS

The transactions in foreign currency are accounted for at the exchange rate
prevailing on the date of transaction. All monetary items denominated in foreign
currency are restated at the year-end exchange rate and the difference arising
from such restatement:

a. lIs charged to the respective assets in respect of Fixed Assets.

b. Ischargedtolncome & Expenditure in respect of other transactions.

2. Contingent Liabilities not provided for:

(Rs. In Lac)
; Period Period
Particular Ended| Ended
31.03.21( 31.03.20
i. Letter of Credit & Import bills issued by banks 121.70 1015.95
The VAT Assessment for SCL, S.A.S. Nagar has been completed upto the year 2016-

2017.

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 Deptt. 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 efffecting
order yetto be issued from Income Tax Department.

iii. Estimated amount of contracts remaining to be executed on capital accounts is Rs.
50.00 Lac (Rs. 60.00 Lac).

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

3. In line with Accounting Policy mentioned at Point No. 1 (vi) (b) fixed assets acquired
from the grant funds, grant assets of Rs. 4791.17 Lac (Rs. 10208.53 Lac) during the
period have 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.

|
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5. 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

Scheduled No.-9.

6. Expenditure in Foreign Currency
(Rs. In Lac)
Particul Period Ended | Period Ended
ariieuiars 31.03.21 31.03.20
Capital Goods 3594.15 6334.89
Equipment Maintenance 15019.35 11774.99
Total 18613.50 18109.88
7. Raw Materials - Consumed
(Rs. In Lac)
Period Ended 31.03.21 Period Ended 31.03.20
Unit Qty. Amount Qty. Amount
Lid with Perform/ lead | Nos. 3821 7.74 4170 20.55
frames / preforms
Wafer Nos. 9270 241.54 14731 383.83
Bonding Wire Mtrs. 1140 0.21 3650 0.90
Gases Cyl. 4 5.91 3 5.83
Ceramic Package Nos. 9395 27.04 8328 58.13
Combo Lid Nos. 0 0 3794 10.69
256 PIN CQFP/
Cerquade Package Nos. 87 4.81 1008 12.84
Chemicals Ltr 49252 609.10 52342 848.84
Sputtering Target Nos. 9 28.86 1 2.07
Misc. Nos. 93.19 152.36
Total 1018.40 1496.04
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8. Value ofimports during the year calculated on CIF basis
(Rs. In Lac)
Particul Period Ended | Period Ended
articuiars 31.03.21 31.03.20
a. Raw material 627.39 1394 .21
b. Stores, Spares & Consumables 1320.23 1163.89
Total 1947.62 2558.10
9. Figures in brackets pertain to previous year.

10. 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) (SURINDER SINGH)  (SANJEEV KUMAR NARANG) (U. R. Rajesh)

Partner Director Controller Head (Accounts)
(M.No. 546265)

Mohali

Dated : 27.08.2021
UDIN : 21546265AAAABB9502
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gl qaaed

Vision Statement

o HZhIgclagiiad & &7 4 ] 4 LT V9 AP
Bl 7AGT SIEIY FGTT BT |
Create a Strong R&D base in the country in the field of

microelectronics.

o Jfacal & e werT Hlenfial i sifaeyr va
fa®re |

Design & Development of devices in cutting edge
technology.

o T GRGT / & FAdQiiad A1
gutferdl gv MR gomforal vq 99 gonferal &1
fafafor |

Manufacture VLSI/MEMS based systems & sub-systems.

o THHLUA Bl I H AZHIgAAagiiad @I [dferear
H P D BT F i/

Transform SCL as a Centre of Excellence in
microelectronics in the country.
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