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1Ay ¥ AR pF2HEFE L
Hix 3o~
7% p 107 & B 4 %35 ¥FE vt (%)
5 Fls @ 4 4% 3,795,502 80.51
o P16 S K 315 896,047 19.01
g " 22,897 0.48
& 2L 4,714,446 100.00
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(1)

B
A.pe

() HIB % 2 377
a.

b. Ml & 541

T S(PRIZ)IE B

[Fl2 & <t #f % (Wafer Level Chip Scale Packaging)
- 2R &= (Image Sensor)

- k# R R % (Light Sensor)

- R RE (IMU)

T3] 4 4 7 E (Biometric Sensor)

>

W

e [l 5 15 35 & 41 % (Wafer Level Post Passivation Interconnection)

-3D 4 # & 5 1 (3D Post Passivation Interconnection )
- %% 7 &% 42 (Backside Metal Process)

E 4 (Thick Cu)

- dp &y ® (Finger Print Sensor)

- Mg i s (MEMS)

B oo (PRAE) -

B ATeng Fla st g * >0 48
R ARG T RF R
2R BHGRERES -

ERIERNE TR Y 0 A

EN-
% N

FEFe 2 )FHritF 2% U

FRAs g

ﬂ\?ﬂﬁéx%ﬁiﬁ‘iyﬁﬁﬁ?ﬁ”%ﬁ‘ -”%%$%
CAb™ o T A AT B EMAB T J ARE o BRFE  BAH F AR g gt
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(=) BHEAER
B 2018 # rrpaddFgaite 2 IMF %3t 2018 # 2 £ % 4
37%’iﬂi@\%%ﬁ¥%ﬂ$kaﬁﬁﬁo
2019 & > zR g ARG BESHT > BN EARE R £ H i ¢ R
ﬁ@m%$wnﬁﬁ£W§$#i—aﬁﬁm%$’;ﬂ§&%9mmiiﬁg,i
iﬁﬂtéﬁﬂﬁ?ﬂwmws£$%?3%’hPé%%ﬁﬁ%?ﬂﬁy\ﬁ%%g
FERBRBALEfX 2R R ER F RO R - R IMF TR %
2019 & RS £ g 2018 E4pit T A ML R A F LEER-L 0.3
”A\g},y‘ F\ °
A A 2018 # g £ K L 263% 0 FRE eI E o A TR A R E
55%’?2ﬁ%ﬂ@ﬂF@ﬁ?&ﬁ%a’—%Wi RN R (P F S ST -2
&ﬁﬁﬁ@ﬁﬁﬁﬁéf“%‘%aéiﬂ%%%#é’uaﬂﬁﬁﬁ@rhﬁﬁﬁ
LTHERER g AR R FR TR NTE
(Z) A¥pin
1A ¥z mneg i
Rpe AL ERT S 827 (WSTS) #4 > 23X 489 357012018 2.4
& :£4,6300 % ~ > - 2017 % 3 £ 12.4% - WSTSH iz > 2019# 23k L Hf 5 3%
4840,@_1 o E P AT AR A BRI L o R E265% 0 His 2w
ficfst fa ¥ (9.5%) ~ B4R S 5 (7.1%) ~ MCU(3.5%) ° 77 3-2019% » “7F T 3 e B-fni
Lo P TEMAENE N FTED L LAD 0 A REP10# > LEMAET K

AR KR EEY A1 FE SG‘EE§ BiRE B b%%ig«gyfﬁ‘;?w@ j?‘\
%% o

ifﬁéﬁﬁﬁ—ﬁiiﬁfﬁfﬁ(mlé} 2019)

Amounts in USSM Year on Year Growth in %

Americas 88,454 100,853 105,521 35.0 14.0 4.6
Europe 38,311 43,430 45,487 17.1 13.4 4.7
Japan 36,595 39,753 41,440 13.3 8.6 4.2
Asia Pacific 248,821 279,375 291,271 19.4 12.3 4.3
Total World - $M A12.221]  483,412] 483,719 21.6 12.4 4.4
Discrete Semiconductors 21,651 23,610 24,659 1.5 9.0 4.4
Optoelectronics 34,813 35,986 38,024 8.8 3.4 5.7
Sensors 12,571 13,306 14,118 16.2 5.9 6.1
Integrated Circuits 343,188 390,509| 406,918 240 13.8 4.2
Analog 53,07C 58,085 61.044 10.9 9.5 5.1
Micro 53,934 66,152 68,582 5.5 3.5 3.7
Logic 102,209 109,476 114,747 11.7 71 4.8
Memory 123,974 156,786 162,545 61.5 26.5 3T
Total Products - $M Ain 2] 483,412] 483,718 21.8 12.4 4.4
Mote: Numbers in the table are rounded to whole millions of doliars, which may cause lotals by region and
totals by product group to differ slightly. EHRIEEE  WSTS, 2018/6

dAEZ Rae o B¥2019# - IEKCQMIERI2019# /8L M E R 5 £ % ¥ B
FE BT EMAEA B AN I MPFY S L45~53% 2 BRRE2T7 A o B T
FOAE A IR 2o FEYUE CRQEFLTES AR 0 AHF2HE SHIC
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2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018(e)
2019(H)
2020(f)
2021(f)

P LEMAEARA ALY I LG HE AN A I FERBEFY U2 g K
BAG oo B o WEEY AR/ E A s TR CHBIRHEE 0@ P D
BEEYARRACT S P F BIF R > L £ 48T k35|58 ¢ » £RREE ¥ NFE
ERE RVOIERL S @S TGRS R UPR A Ao ¥ LI E
BESY R AT EARE S PAmazon Gott s b~ IS B My A28 A
FenpE B g A FE PR FRERIRET CRFARDREY SETH -

d A&7 o LR > 2019#CESE R 1 EREASG AL 1 FE -p Rz B
FLFHFB(VRIAR) A 54 8fe 71088 ¢ Wy p TS s
FEFL RH T F3RE CVRIAR B8 A A S hiFd R - FEEL A A
FLREAHFE SR HE A PARN AL FARARARE S g miT 2
BIATHICE B S F4ITAICT ~ FET 5 8R% WP EHOE S ~ BAp 48
FERKE CRBRTBECAFTASERG R R AERIN S FERLEE
1) * 2 HEA:

LA ES SCESHe » BEF R R ASDE R 0 p j82016+# AlphaGoi it
R A RHEE £ Al EBE A E A G A AP ERY L 05 B A S H R
PR AT > S G A R R AR RIATI D c AR AESE S R
¥ P B0 $20204# #9650 E A AF L FEF E23% B¢ o T Y BRK
A K 32022 0135 F L o AF A AR F S EF11% -

(2) 2 m/p # K% (Unmanned Vehicles)
WAE S BB ERCAT RIT B YEAC > 2018& 4 0 B ALK D RUE T T B PR
B 2019# { S A APM A E SR funs RN FE RO EHROT D W H -
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FaE o Alexa® #3 2 F68% B b o < tgAE AP L% - ehGoogle Assistant e
IS TR 2018&.3%&%“%60% 14,3608 ~ °
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EHGEA - 1 EA0FER - B R/ p KD S VRIAR ~ B 2%i B 5 (HPC) ~ #i8 2
BIRTEE N AT e AN A R R g RATE AT E S S B R M
g F S R RE EAIOTARRM & & 2 ¥ T 5 o

FENARREY A2 TS LA 2 ATE M > At R
(Front-End) fris £ (Back-End) Hapz Fend B (MId-End) @A s 4 > ¢ 3 5%
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e de ¥ (g RIRES )R £ S A A R

TR rp 4t A eng £ 4ok & 315 (Flip Chip BGA or Flip Chip CSP) ~ & [l &
3t % (Wafer Level CSP) ~ 4f 3= % (Cu Wire Bond) ~ 4F 1 /y 3. (Cu Pillar) % - £ H §_ %4
+ % 2.5D/ 3D IC £ # % 3t (Through Silicon Via TSV)3f &£ &4 » i F1 & &3 L IRI:%-
FRALM AR 2SS .
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2017 - 2023 advanced packaging revenue forecast,
by packaging platform in $B

(Source: Status of the Advanced Packaging Industry 2018, Yole Développement, September 2018)

ED~22%

TSV ~29%

2017 2018 2019 2020 2021 2022 2023 CAGR07.3003
s Flip-chip (FC) Fan-in (FI) ®=Fan-out (FO) mmEmbedded die (ED) —=—Through silicon via (TSV)

3 HA K2 BT RIREZ B2 LAY E AR

%i’v’:‘*’?*%ﬁr%#w% (AIOT) 4854 87 + Al~5G -~ #+ T4 « 1 £4.0 f # %
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MABPRSSFFAESEER PN - A 2P LIRASE BOK AL HERIR
BT ARE AL 50U AT IR SRS AE R HAR R A
B2 R me L E M A AT
(D)Fd KR 4 rEig pl B

e ghTrendForces? # 4, 41 » 2019 AF &4 £ 447 H L 7)? 4 ¥ 2 REE 2 AL
FIRA S BB UL QRTRAE S EF o Rk i%m P
4 ARE BT L1412 0 $R2018E %£1:93.3% ©

B RIR A Ko M EEF R 0 AT 2019 & #-g ATHNIEN e o G
£SG"?"’4“Sﬁ'm%Fi#ﬁ AL WA LI ?ﬁmmw*ﬂ#}*“ggi
FEAT A T(MIC) 472019 #E A A2 ¥ 282 - 5 5G £+ 3 » g3 5 2019

BRAFREERRSERRATHE
2022 F Z RIS RIR17.6{837

Hfl:8E% == Smartphone Shipments -=YoY
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BE19% 5 o 12022 5 >3k #5550/ & o
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F EAFE AL T 5209% ©
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B Smartphones B Wearables B Tablets
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Source : Acuity Market Intelligence » eMarketer » 2017/9
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1395 Yole Developmentig & > 20233 2IHEMEMS® F-407 2310 % ~ » 1t A=
2017 # 1120 % ~ > EAF L& X R FE17.5%  H ¢ o § AR R 2023 F Bk 47
=T ik g
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o b S u)mu JeFp 3t #-752018# = £ 10% X 68 F ~ » m 2017 % #-iT61ia % ~ »
2016+# P 521 # ~ o FJFMEMSE B & % £ #-42018F = £ 911% > £ F]1117%

—

g oo

MEMSiiZ R a4 (2017812023)

g Year 2023
ERFGE : Yole Development 20184 USS31 BILLION
Year 2017

US$12 BILLION

y Consumer
@ @ US$ 22 billion

15305 bl USS13 b

Consumer Amomons CAGR*: 17.5% Aascnm
US$ 6.6 billion = Visébier RS 28 oy

@)r & T+ Bk RE

1P FF 7 o 2IC Insightsig il "x?_%*iiﬁmwb * Lufrig BRI A
® I3 A2021F w0 T B T F RS L LEMB AT FY ALk
SR )/

IC Insights™ 34~ 47fFdg 1) > 2 #7783 kSensl G FFp - %2 £ 7% > 7]

1,520 % =~ » 2019# #-F = £ 6.3% 2 F]1,6200 % & o 372 P AE 0 K2017 # 3
2021# > A B T3 kM B KR16.4%54F & £ A& F(CAGR)* & » S R R AZEH

e ]

"4

asgF Fogga) o
SR | j\:p‘ »2018# 2R T F pAent B BV X E D162V E R~ o o P TAEL
BT hAHE0.4% 0 vk B34 & 699,19 o
WE K M FADAS ~ A~ FRFHEATHFAGT D FRIG 0 B RY T S
%“f}v\#fsﬁ'}irii S S ICInSightS% FoRENPEERD BB (V2V)IEL R _é'j i
MR A8 I 6 O RIS D BB ) B -

Worldwide Electronic System Production by
System Type ($B)

17/16 18/17 19/18| 17-21
System Type 16 17 % 18F % 19F % |cacr

Communications 460 490 6.5%| 515 51%| 535 3.9%| 4.8%

Computer* 387 404 4.4% | 418 3.5% | 427 2.2%| 3.3%
Ind/Med/Other 210 223 6.2%| 236 5.8% | 245 3.8%| 54%

Consumer 174 185 6.3% | 197 6.5% | 204 3.6%| 4.5%
Automotive 131 142 84%| 152 7.0%| 162 6.3%| 6.4%
Gov/Military 95 99 4.2%| 104 51%| 107 2.9%| 3.8%
Total 1,457 1,543 5.9% [ 1,622 5.1% | 1,680 3.5%| 4.6%

*Includes tablet PCs.
Source: IC Insights
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hATE P #ga;\ADAS Mukg o 4 TR EwF (frontview) % (6 & (rear view)

m%.g\ﬁ W A KRR 4 /\4%;4@9; 1% § (surround view) ~ iR F ~ 3 pE B
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Image sensor application: what is next

(Spurce: Status of the CMOS Image Sensor Industry 2017 report, Yole Deéveloppement, June 2017)

Technology x market

i Cognition era | Fron B Smart Roorm Mirmor P Rear View
penetration 7 I =]

Avrtificial intelligence era

Sensing & computing era

Augmentation

capability

’ ADAS ievel 4

Drones. " AgAS level 3

ADAS Level 2 utane

e
Robotic Ambiant

buttler intelligenc

IP cameras

AYoLE Augmented
YpSeissseesini

2016 2018 2020 2022 2024 2026

AF R KE D RFRRE
FERAAED T ESRE A 0 14

EE CARAERERIHAS A FESHKE

ELR > FLTRNEE Y MR A g

ERFHRALBHEERA

g BE 20176 2018 20194 20224

Lo & paELLE ITERE R
% CFitbit® #£4=7 > 7 &5 =GB
&

o

LBFE® 41.50 53.00 74.09 115.20
SEH T BETEE 19.08 28.40 34.83 80.18
EERED 4.12 5.56 6.94 19.91
EE%E 21.49 33.44 4512 158.43
BT 36.00 38.97 41.86 51.73
B E)F ik 18.63 19.46 21.28 27.74
f#® B 140.82 178.91 225,12 453.19
HEIHHE : Gartner B - ONEe B EE
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(5)5G i 3: GaN & 4 & = i

ARBECUCAE S OSCHRADE GEEFI WFN LY RF (BHE) HiFd ¥
Bt o ie? WAL EN S > B0 2 3W T REE G A#K ST > 22 o
5G #-5% RF# &3 Benit & L EHRBEIFF K& 17 B8 o

193; Yole 5378 # ch (RF # & 3 F-fob ihrdg$-2017 %) F 2 9535 "EF T B &
At e Al Ak E g FHE O RF # 59 FRGEF R L 0 2016~2022 & &
B BHRF #3754 o 8 £ 75% 0 F % 0.8%:if & EHE F o T AAFD H
Y RHCH_2016 # h 15 R E R E T 2022 £:h25 E R o

RF power market from 2016 to 2022
{Source: RF power market and technologies 2017: GaN, Gads and LOMOS, July 2017, Yofe Dédveloppement)
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Wafer Level CSP —Shell 3D Process Flow

Step A: Passivation and Pad Extension Layers

Scribe Line
Center

Extension Pad

|
Imaging Area ‘

|

Step B: Glass 1 Attachment

Step C: Etching and Glass-2 bonding

|
|
|
|
|
|
|
I
|

T'_ . ) ——F
Island CSM '\ f
"T"Contact External

Leads

-65-

Bof

w3



Step D: Barrier deposition and T-contact formation

Glass1
Y
|
Glass 2 |[Epoxy |
|

Step E: Passivation coating and BGA formation

Solder Ball

Step F: Dicing and Final inspection

Solder Ball
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TSV Wafer Level Package — Process Flow

Step A: Glass attachment

Center of scribe line

i

; Micro-Lens
Glass i

: E-pad g

poxy ;
; \ Imaging area
Dam )

i

!
Chip 1 : Chip 2

1

|

i

1

i

Step B: Wafer thin down

Center of scribe line

Glass i

Dam

L]
Silicon )
1

Step C: TSV formation

Center of scribe line

Glass

Step D: Isolation formation

Center of scribe line

\

i

1

! .

i Isolation
1

1

i
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Step E: RDL process

Center of scribe line

Step F: Passivation process

Center of scribe line

Passivation

Step G: BGA & Dicing processes

Center of scribe line

'
1
1
'
1
]
'
1
1
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1
|
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3. A kg E
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