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(=) ®irF
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7 p 109 # & ¥ £47 ¥FESE (%)
fo {5 % = 45 5,449,402 74.88
go [F1IR] 3% 1,100,993 15.13
oo [l fs 3 B 2415 667,381 9.17
2 i 59,813 0.82
& 3 7,277,589 100.00
2.8 p w2 A FE PRIFIE P

(1) B = [ &(PRF%)7E P

a.ds fl% & < 4+ % (Wafer Level Chip Scale Packaging)

- B R B E (Image Sensor)

- kB R R ® (Light Sensor)

- R RE (IMU)

- #7424 4 #E:8 E (Biometric Sensor)

b. & {1l {8 & & 41 % (Wafer Level Post Passivation Interconnection)

-3D s # & 3 1 (3D Post Passivation Interconnection )
- &% 7 &% (Backside Metal Process)
- B4 (Thick Cu)
- dp & yEaE (Finger Print Sensor)
- e g ks (MEMS)
C. % [flip]3# (Wafer Testing)
(23 3B & 2 375 S(IR7%) -

A B AT At R s L e
KR A EREe A T2 RAE > 0
;;g,pgia S =PRI

e d Pl RREPITE TR B* 3 e 2 plid 2% i
E N R A L T WA £ fﬁ;u’ Wi 2 loT (4~ 5 i) o

CRE™ fo IS H S BB T 5 BT~ A RPERE 3712
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RRIEIE ] SHEDORFA$F » 22 Eac r £ £ 939 o

LR R R0 2021 M E N E R - £ FI5GE bR L4

3 p £ 930% 0 @ 5G+ t&mi YR - B4 de P 17549 o IDCFER|F|2021# » £ 4L
R o £11.49% > 21280 % ~ -

AR el EFLEM H S G > B2R2020F F 2 FH B v R o md et
EHA L hafd A z: DEMEL T Rk AU F S SR o
2020 > & HEIERF Y B AP T B 4 E T 14.59% 1 71009 0 F 3T L EA
~ T 58,49 % 3701 £ ~ o IDCIFRR|FI2021# » 2L 507 B L HE AT~ -2 £12.6%
BHEEEFHEF

2020 COVID-19E F A # 23k » FPFICA £+ SRR -8R > FHICA L@ 4
TEFSHE FEGIOREEA L TR F e X AR A TR foEA S B F it
BT > 2020F 2 IRICH LM E T 10% ik T F A 5 2COVID-19% i FF Ak *
R RIAeE S s TR TR AT Y BICH B kB4 o

%2020 T "5 4.4%2_ {5 > IC Insights¥f fz 2021 % > 5k GDP#-3 £ 4.8% - £.1976
£ R B H g o ot b o IC Insightsii s 0 A R B E 2 IRICTH FehE B %“f %L
2IRGDPe & T o T F ksl B EEIE - 21 8% @ 2021# ICH Hp -2 £ 12% >
F 144157 % ~ > LiBE2018F £] 7T 4217 R F Lk bk o

B 2021#& » fiF 5 ATE Y 405G ~ FTi R & :s RFE AT o 4 e
RAMAF 2RI 2 R FPENF Y 25 RS L - F FF PR T FH2021F 2 3¢
LEHD FF 10%> £ o

2L§|C§;§'§Fﬁi§5‘(2020_2021) EEEBETIERAG - 2021
2020 2021F
WW GDP ($T) 83.6 87.6 (+4.8%) SIA SIA RIBE IR BTSN 2021 FHE 8%
Electronic System Sales ($B) 1,650 1,780 (+8%) IC Insights  [IC Insights $if& 2021  IC Hi8#6 % BB E
IC Market (sB) 395.7 44L.5 (+ 12%) WSTS WSTS Fifs 2021 F2 ¥ BMHBIEEE 8%
IC Units (B) 318.1 350.2 (+10%)
SCIQ  [SCIQ MHISIR¥ WMAEIBH 2021 FME 14%
IC ASP (%) 1.24 1.26 (1%)
Semi cap Expendlture_q (sa) 109.1 125.0 (+15%) Gartner  |Gartner flf 2021 FEHRY¥WEF RS EIEE 10%
Min. Process Geometry 5nm 3nm Wi (EERE - SHOTEREERIE 2021 F2REGMERSH RN 10% -

Source: IC Insights

AR SIA,; IC Insights ; WSTS ; SCIQ  Gartner
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FRPHFWSTS szt » 20Q4 2 3 L H 4o 34 ’g ®1,189% % ~ » &t %(20Q3)= £
4.7% $#22019# I ¥ (19Q4) > £ 9.6%; 4 & ¥ 122,620 3F  # + £(20Q3)=> £5.2% *
$#2019# F ¥ (19Q4) > £ 10.5% ; ASP 5 0.454 % ~ » i+ % (20Q3) % i70.4% > #2019
# - 27 (19Q4) % i70.8% °

2020& >k X MRS B> E M8 Eid24,404% % ~ > 12019 & £6.8% 5 2020
#3848 § 39537 RIF - .2019# & £2.3% ; 2020# ASP 5 0.462 % ~ » #2019# =
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Ryp oL A $1 ¢ (TSIA) 2 TP A R A 0 5 A Cﬁ FAE
#(2020)F BRACEAT S W3 A A B~ EFB22VARE FATRHLATE LT
2021 F X B L EMA N HA BRI REEARE #-# H8.6%:£3.5¢ m*ﬁa’fﬁ—" H
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2017 ~ 2021 FAMICEREE
| 2017 2018 2018 2020 2021 (e}
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=R 2017 REE 2018 mE 2019 Pryetpes 2020 AE= 021 (&) | "z
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2018-2024 advanced packaging revenue forecast
Split by platform
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3D Sensing EAISREZ

Image processing/enhancement Holographic images

Sensing = pycia recognition in  Mapping in GIS

mobile

Detection in ARIVR

Detection in automotive ADAS in automotive

"

Obstacle avoidance in Object recognition in People counting in
drone Industrial surveillance

145 A7 %}H#Yole Développement # 3 4p 1! » 2 ZR3DF 2 Rl H H-H-d
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197k % ~ 3 & 32024 % 7270 % ~ » P A & ¥ AT ES J,{% A kep B K
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CMOS Image Sensors Keep Hitting Record-High Levels

$22 e Sales ($B) —4—Units (B) $21.5 _ 10
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o 510 g
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Source: IC Insights
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Average CIS Content & Shipment Share of Rear Multi-Camera Setup
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CIS Contents Per Smartphone Sold
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Image sensor application: what is next

(Source: Status af the CMOS Image Sensor Industry 2017 report, Yole Développement, June 2017)

Technology x market Cognition era
penetration

Artificial intelligence era

Sensing & computing era : Smart Room Mirror Rear View
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Commercial radar and avionics AGR +6%
SATCOM
Others

2019 Y

$740M

si oM
CAGR +22%

i
g
:
P
£
-
z
Y
;

{ e | \ $104M
/ ", |CAGR +14%
\‘\ /’ CAGR019.2025 N

\. & e +12% SI7M
N $3M ... CAGR +10%

e  Energy ®industrial ®™Consumer  Telecom & Infrastructure ® Others

AL IAZ FREER 2T 11~ 2 IR 282 FEHK
(Lses 114
(a) 2 A»eFH A > i A2 L BA

TEFEAEXG PP S ARARR R A L R AR FEE
TR AR FARBE AR N LR REE IR BREE SRR
Lfgiﬁ o

(b) A L FEA ™ 5 it

HHPAHFL DR &L S RO BFEF LI HEESRT x/ﬁ;rr,‘;,i%ﬁ‘f
RARE ) EURT I 4 Pl;ijl-“”ﬁaw £ ;F.:’} ’Ti};‘,}-f—?éjj’_ﬁ!p)gfj'ﬁ]]!?@%;ﬁbﬁ’rﬁj
ATPEE A L & FREBEN S EAE HEME BHE D ETRE
Rt E{Flﬁvﬂ.xr”h—_{vlt‘}@rﬁ 0

e RTHELT O 2 W AP P s 4 o E 2R 2L E
HFE A 0 P AT R S Fladt ot £
B2 — iE3JRF% (Turn-key service) » 82 % = a5

(d) BmA 12 g4

cAIEF TR PR 2Tk Y R Rty B L s R e
TEEET A Y~ AN E R BWELRE > SR ARELIH LY D
WML 2o A2 P L LG EAHEIRBLREY 0 3 TREAP T
KIRGE > figpd S HFIRL 2P g iF Rkl A4 5o a2 4
FEd 2 4p MR AL o

-66-



Q% ExR 27 174
(a) AEHFIA s3fEz & &

FES A g o HRE xR Was B drandnie s p o EE S
Fenfiep fhe d 0 AL H# G "ﬁﬁ‘ﬂswmﬁﬁﬁéw'”Wki@ﬂ =
FHBLER A oM AP E LR FEIERR o AFEEE BERRT UG
Mo TEMHEAEI AL RT LR NP ER R RS A ﬁ4&1ﬁﬂé‘

L 3%1%*”“4%”ﬂ3DiH@ﬂ'iﬂﬁ°m$hﬂﬂﬁﬁétfi%“%%%nv
THWE R TILEMAE E o T R A SRS LR RE -
AR S IR I ERATR Y AR AR -

(b) B3 flAR?  HHRTY LD

INALFTREEBLEE > AP EHFIREIL PO AE S BE o Aok
B 5G GaNid % BAEA F (4 1 PRFEE F7TE ~ 5 A

T
¥
=
L=
S

Z, - &4 1 pRAE
BFHERFAEF A itpiiedir e E 23R A R T Lo FH 124 &)
BlEETE o
(C) BhgEHiwz p 2 73
ASPEFRCFAER L T2 T I R RARSERFTEE LFl&
ﬁ?’d* e RR O B RFEAE AR TR R ERERF o T
AFTTESRE AN TERE -~ 4p IERSE RE AT SRR R B
xwﬂ@wéﬁﬁ £E L Fls 3tk pERFTESARETE ] 23
1\ ’ ?’%%%E‘}—L f'?ﬁ':' f&_E_ 9 i\'} f‘LEN-éT:—,_ ,L»ﬁ %ﬁf‘ El’ﬁ °
O S RIEIE EN) T8
(a) EL Pt fo i § FHB Y DU L
EALEI S TRASSRCASLE LI BB E T F o TE
FHEEFL IS LI I E > BRI PEAESEAAHETN -
Fl R

R+ AFE FEMA XD FE A Hen STl o Ao P iR 1A G

FERFAEUBAR T BT ERATERY 27 Lo R P AL L FL
REIHAFVWEREHEN  REL 7 F el B2 HERA> 3 Taik
TEE DS FEH U ERFE AL TEEFESA
w)ﬂ%?¥%ﬁ%i%%é%

GREFEpERE > 23R LB SRS RS M R R
&viﬁi%%é%%ﬁ% FE T 3 - iﬂ”%%?%% £ ¥k 2 230 ICT
A¥ > BIESHFWUE RBALFE S &2 e D aiF i < o

"M-

.

-67-



QLTS

”&ﬂ%& KRR A G AT REHASLR L
EL RS

A &5 J&* R EREY I
SFlEF4HE | BRERRE BRERRE | S8 T
i~ AR
o Flc iR 4K | dg Ry E nrﬁv),g);gq A T
N AT I 2 e F R R
A2 RF = i

e

1%%@
Vvo[SE e
—ﬂc\J @ —ﬂc\J

e

A AR
(1) & [l CSP 442 H et 42 -

’ér_BBB 2oy %*yut‘lau e T 2;;:1 - 11-1_3;@ ;gfag_‘, :g% Dy 4 %2,13355?—];@%5%#?{
B fs L A2 H3pIC o Ltfﬁﬁﬂﬁi?ﬁaﬁﬁﬁ;i%@ﬁl}ﬂ}&’ﬂﬁiﬁﬂ&fﬂ o B4
{iiffm@ﬁi“ ’ %ﬁd FER B R enfl et N e pre PR R IC 3R A
Fit f@ﬁémi=°ﬁﬂﬁfﬂﬁméﬁﬁgwfﬂwﬁ
WA AR RS R AR RR L Ynk o RS TIA G A %
/'54‘
B.F E3bG #IFehd # &
A %) e Vg 5 e g
o S
C.Mgh Ty Mk R ARS8 P 6 > ME TR 27 RIC ahimzk (k7 o
D.tegph3g % & % & 4 (748 522 (Solder Joint)er i~ % B b — & 7 4K » 12 iF 5
EEX 3 LK
EaBwaIC2BFraghICafiada fls §H4 LI ZRAZF2R
kS HEEBYEURT AT N BRE > B REEICER PR G pipd o
Fhaspiiper RE - K FER -
G.BGA AN hA E R B R N F B AR S BB e 5 ]
1 4% (Reflow) 2 = 47 3% -
%JBH PR AHIHHER S SIC

R RRE I
3

B FMZ eI EKER > T
G R -

o
3z IC A4 30 4kF g3

-f Y

.

~N

-68-



Wafer Level CSP —Shell 3D Process Flow

Step A: Passivation and Pad Extension Layers

Scribe Line
Center

 Extension Pad

Imaging Area

Die 1 Die 2

Step B: Glass 1 Attachment

IE:I_CSM ' \ f

"T"Contact External
Leads

Step D: Barrier deposition and T-contact formation

|
|
Glass1 :
|
ey il
| | ]
Glass 2 8




Step E: Passivation coating and BGA formation

|
Solder Ball

Step F: Dicing and Final inspection

——

Solder Ball

|
|
|
|
|
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|
|
[
|
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TSV Wafer Level Package — Process Flow
Step A: Glass attachment

Center of scribe line
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B A
2]

]
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: Micro-Lens
Glass i
i E-pad Epoxy f
i Imaging area
Dam
i
Chip 1 : Chip2
i
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Step B: Wafer thin down

Center of scribe line

Glass
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Dam

Silicon

Step C: TSV formation
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Center of scribe line

Glass

Dam

Step D: Isolation formation

Center of scribe line
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Step E: RDL process

Center of scribe line
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Step F: Passivation process

Center of scribe line
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Passivation |
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Step G: BGA & Dicing processes

Center of scribe line

T

7

2

(3) IR sensor #7k 7 £z Si {445 F Hih Fpap
A.Wafer it & ™ F % % §o4 %] > VB T3] 5.2 -8k o
B. Wafer ¥ & % i53g k4 %
C. fI* sz4% > ;X @ 1F Si cavity
D. &% wafer & 5%g k3 K,ﬁ; 2 iR

Wafer Level Si Cap — Process Flow
Step A: Wafer Mark

Step B: Back-side particle removal
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Step C: Si Cavity information

Step D: Whole wafer clean and particle removal

(Top view)
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