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Sl B ) 2017 2018 2019 2020E 2021E
! O & 243 161 405 565 868

Qe A KOSDAQ o101p(0l _
B Yo =e10]9| 0 83 47 74 187
MIZAS A 2 -3 -65 44 68 190

20,000 LB
' - &0(2 -3 -65 54 92 148

16,000 EPS (&) -2 -600 498 759 1,215

600 _

10,000 SUE (%) HX| K| =¥ 52.3 60.2
. 400 PER (x) -273.1 -7.2 37.1 24.4 15.2
' Bl PBR (x) 35 3.3 10.7 75 5.1

0 : 0 _

e o e wpe zi EV/EBITDA (x) 122.7 6.0 432 29.1 1.5
HAOIAUE (%) 0.1 -51.6 1.6 13.2 21.6
EBITDA O (%) 0.2 -49
ROE (%) -1.3 -36.8
BRHHIE (%) 73.8 83.6
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a1 71y & 1/0 37t

=7+ #0F ofL|2} Solder ball—Micro bump

Ut x| 7]1ZHPackage Substrate)2 el FZtx|1 U=t

ICHE QlH. = (mother PCB)oll #7120 AZAAI7]dH wiziA|7} 2 ahc}k vz
= 374 F7HAE Lead frame¥} Package Substrates o]t} g]=3Z#9-& lead (FH]
F)E frame(E)8 A7 AFOE Avjtky 22 geol e 94 Al FEh
Package Substrater YA 7|3 IC7|# o2 E¥v Q3= 7|#(PCB) el
Solder ball(FEYFS] Fo)& Fall A& AN ¥EA7F 153 H1, AF] 7
A3} Ho w917]#(Mother PCB)©] 433H=wA A% WHo] ¢ &a [/0O(YE
#)o] B &3¢ Package Substrated] -&o] F7}3ta r}.

A4 WA 7192 main drivers Flip—ChipAl2 2] BGA (Ball Grid Array)th. FCA
dell BGAE ICH AFst wieA| 7] A3l 247t SuEs AT + Qe H
3= (Bump Pad) & FAalIA HH=A] 7] F-2A1700h REeA] 7]2hz) wQlH = oIA]
A oR A WE e s FAdste] EuEE HFAIXITE RDL (Re—Distribution
Layer: AuiAZ) & £33 FOWLP (Fan—Out Wafer Level Package) &l o2 =
71 71 WEEA] 7]3o] 2ol 1 o) AlxRdrE SHAA H fElsh] WE

o]},

ICHol 1A F MFor Ax)H S7kd /05 tesh] Haid o d@e
Fol Wavh s H, o B o] W dAst ¥t gkl FHAlzIEE, Hl
71%e] g Hap v MEHAl Zhgslior stk sHA| Rk w17 AAE wA7FEEHA &
W g Fol AA Ast L AXHE A Addetr] witel, ICH Y FEFE (=
A Z1W)EE v AEste] 7w FUtE AR e Ao] AV SHolA Rt
ok S7ks= oy EgY, ol& dgar] Hsk /02 = &5 A& 4 bt ¢l
T Edlo)7] wle BGAF REEAl 71| o+ $ Ado] FAA] B A8l

Lead Frame Package Wire Bond Array Flip Chip Package

[— Epary Mok I_Epoxy Mg Wiebond
J Solder Bumps

Slicon Die

2-201/0

Vieho (nder il SlionD
licon Die
‘ Silcon Die \_ J

Package Substate Soler il Package Substrate Soler Bl

40-801/0 300 - 20001/0

X1z O|HIAEEXISH 2|MXIIE]
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A3 vlAstell Hap fHA7] AlagE Id2 2017 3D ¥4 718 REWS 3
i 7] 9 ¥de T HS s IR FHE wtes olENEA

(heterogeneous design) 22| AgkS o 13F3ith €S 38 4= (2.5D) 0.2 AZAA]
7]+ EMIB(Embedded Multi—die Interconnect Bridge) & A|ZFo.% 421(3D)C.%
4= Foveros, £380%E 449 EMIBE F4C& %ol &2l Co—EMIB7H] X
Aow Al Aol

1zl QI8! nf7| 2l 2 E M (EMIB—Foveros—Co-EMIB)

Packaging Technology Roadmap

FUTURE

Bump pitch - < 10 micron

FOVEROS
TECHNOLOGY

EMBEDDED
BRIDGE

Bump pitch - < 10 microns,
Bump density - > 10,000/mm?
Power - < 0.05 pJ/bit

A NEW DIMENSION

STANDARD e
PACKAGE

| Bump pitch - 50-25 um

Bump density - 400-1,600/mm?
l Power-0.15 pJ/bit
Bump pitch - 55-36 um
J Bump density - 330-722/mm?

Power-050 pJ/bit

Interconnect Density
a
a
5|

Bump pitch - 100 um
Bump density - 100/mm?
Power 1.7 pJ/bit

CO-EMIB

Power Efficiency

R Intel, OMIAESAIST 2| MXHE]
TSMCS Al  wpzb7Aty, 7] RDL(Re—Distribution Layer:AuiAdZ)  7]Hke]
INFO (Integrated Fan Out with Interconnect) *llA] 2015 IE|3Z 4 (Interposer) &
ARESE T2 (2.5D) 2] CoWoS(Chip on Wafer on Substrate) & A8kt ¥, 2hd
FAT2(3D) 9] SoIC(System on Integrated Chips) S W3 317)4 2] 3D3}ol| &
skt

123 TSMC If7|d 2EM(InFO—CoWoS—SolC)

t ,:".:.Ivj

TSMC 3DFabric™

Chip Stacking (FE 3D) Advanced Packaging (BE 3D)

InFO-R RDL Interconnect
InFO
Chip on Wafer (Chip First) InFO-L LS| + RDL Interconnect

(o) LIAZC I Si Interposer

TSMC-SolC™

Wafer on Wafer (o) LEXZ 8l RDL Interposer

(Chip Last)
(o)L Ml | S| + RDL Interposer

X}Z: TSMC, O|HIAESERISH 2| MRIMIE]

OIHIAEEXSH 2|MAIME 3
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FAsE A ARk AL 714 At (2D—2.5D—3D) 7F AR = ¢ =& /02 o
$517] wjiEo] WA 2w W (bump density) & S718} A9 GAp AE
3k A& FE2 3D H7|H R dojd A HEUE Bt ofye, AdF oz 7H4

(o]

| & €HE0] Aasta 7440] F2 vlo]A=HE Micro Bump: "¢ F53 HI)
7} 7kt Aotk ol 3D stacking ICHRF FA o2 25) 57| Al#tabd ICH¥
ICH <] Ado)7] wje] ICH-W=A7d e Wz fr(izrt A= sim)
HIZS b5 S5 4 5 Stk ols oA AW 713 vs ICHREY vAlEd
Aol wjizole}. f7]7de] 3Ds}, AF 2 (vertical) & N&H A, ICHI} WH=A 7]
ol FA8 A or §e &rEo] ICHARE vz ASHA Hed), oldd 4+
ICH-ICHREe] ddo)] mel Eue thal vlo]A 2= ez 43S 4 Al €
th 2 A AR Al zeA BERE FAMS] WSDle2 vlo]| A2/ AL
o] v wElskd A oA A 7180k F.

dato], ICH-ICHY d4Le 71& ICH-t=A7|8e] a4 oin] & Ads] Wzt
3 Atk ICH7EY] AZolA defect(¥1d o) = /A w77t vl ICH Q) #7)9F &
Ax7] wjiolty, AF 3D stacking® 29 A3 AOI(Automated Optical
Inspection: AF&3} H]A AAD AAY FLEE FZA7]A] € Rolth

24 I HOFIAE WS 7|42 22t A

Package Substrate Main Board HDI

500pm
250um 300pm 400pum

100um 150um ‘ ‘ ‘
50pm

3D+WSI 3D Inspection 2D Inspection
Az OHAEERESH 2|MAIME]
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A 2F4E L Qe 2.5D W71 TSMCS CoWoSe}t «lEle] EMIBZF th4 91 o
o|t}, CoWoSe} EMIBES HBM (High Bandwidth Memory: 2tie] =|x2]) 3} v]=|
w2y 2AHFE QEEA 0 AAsto] whA 7)¥e] HEAZ Fetk. HBMS A1
AgE el ZoH Y, 5 2AHY A4S molre WolAHS 45A17
% 3D &tk o] AFE wE (HBM) S 727t 3DYel®E Eetal 25DE EE
G olfri, 3DE ATE WEYE 2AF AR F4o] ohd Qo] FHoE AAANA

7) wjolct. ) HBME 5402 255 5w o)zl 3D 7)ol

a5 2.5D packaging vs 3D packaging

Traditional MCM/PCB Silicon Interposer 2.5D m

Analog

RF Passive

i

A e e e

Flipchip + wire bond 2.5D side-by-side integration Vertical stacking with

with TSVs & silicon interposer memory & logic

At2: Infochips, O|HIAEEASH 2|MZXIHIE]

CoWoS$9} EMIBY thE3 xjo):= HleA 7|93} HBM+ZA & o]ojFE Qe EA
9] Zpo|t}. CoWoSs9} EMIB R wRIH =9} A3t Ao REEA] 7|9 (Package
Substrate) ©] BGA (200~300um)Fel2 AdHtt. CoWoSe -9 HHeA] 71 9=
O1E| ¥ A (Interposer) 2= A& 73] thA] BGA(50~200pm) HE|Z A% 11,
I 97 mlo]a® WE(K50um) S E3] HBM3F 22 3o] 25DH 2 e}, Wi
A 71Slel AEEA T} FIHE AREE olf= ICHTE] AAF-(QIEEA) E WA
71 A ] Ao ® 2| sto, wlo]a® WMEE tlgsby] st uAME 3 Al
FUHoE AxU7FE WE S 7] wielth S oA At ICH Y HlRE=e] 3
FHE Fpo| = WA 73hs AsHs o frek 2tk

3FA % EMIB(Embedded Multi—die Interconnect Bridge) 2] 7% CoWoS$} &e wF
TA 713 $loll JAEEAE FUFE AFshs Alo] ot AEE BElA FHE A¥s)
A A WA 7)o WA (Embeded) 3t} o] A7 Al BIRXE JEEA] 7)ol U7
g A9, mAlAo] JaE Ael2 B ARkAQl FH o E A REEA 7]
A=) wiitel] 24 tto]el HBM A4S $st F7F4Q1 A2l JAE A7 BgA
ok

OIHIAEEXSH 2|MA|ME 5
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136 EMIB 342+

Cavity Formation Bridge Dielectric

!

Via Plating Drilling (Fine+Coarse) Via Drilling

Chip Attach

L Tyt L

FMIR FMIR

A= OHAERXNSH 2| MRIIE]

Ae)E QEZAE AREShs CoWoSel 72, 2233 HBME Hlud vlAeds 2
et B EA TR w/iAlE Sl REEA] 71 ek shx|vk EMIBS] 75 HBM
I 2A3o] IEEA dn] mAgo] AFEA Q2 WAl V]t A4 9dE7] o
ol 9 AEe ICH-EA] 7o) 57478 Al Ads dn olF s S
3 e EMIBEhs AEE H3lAE wHeA] 7]% Yol 4kqlste] o] #AIE sde
Aot

EMIB A2 HElx|= Qe 24 tji] Walo] 44 22 AA|=, nAag o= Qg ¥
A AZ2G7} Aol Fo] 4 dslt) 9o AFEE bump?] HA% JAEIEA O
v m s Wee 5= Qe @A CoWoSelld AgZ QAJE|¥A 9} HBM+2AJ 9 o
A bump pitche ¢ 50umsF2d| ¥ha] EMIB27F 2€¥ Agilex FPGA9 bump
pitch+ 35pmo]|t}.

OHIAEEXSH 2|MAIME 6



ol2iet o]+ 2 1 3D HIAAA] ¥ Y=7} B IDM, Foundryti®] HE5td A
ol e EeAv} e EMIBY =502 3DH|AZAL U E HESe AL 7|&F
Q1 SHA SAZL Top tiershs & ST,

1217 CoWoS vs EMIB 2] 2jo|=

CoWoS

Micro Bump(<50pm)

Bump(50~200um)

PKG Substrate

O @ —— PKG Ball(200~300um)

EMIB

Micro Bump(<35um)
PHY PHY

Bump(50~200um)
PKG Substrate

— PKG Ball(200~300um)

Silicon Bridge(EMIB)

A= OMAEERISH aIAX[HE]

OIHIAEEXSH 2|MA|IME 7
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#1 TSMC4Q18 BE 34 FAl0| tiet A5S A

Time line

4Q20

4Q19

4Q18

TSMC, o|o] 2%t &2 Xt

Fped, B4 94

SMC7t 574 B 28~30F9 02 F7HA7]9 2
O

= ] TSM Pl
A7} 1/21021 235k NDROJM % W= ] ¢k 543}
45

C 9 B3 7l 5t bzt
ARolglon, ol B}

of Tk Age] Alide] & Fatell glof et Higs i v As Witk

EE TSMC7} i?%’é—"— WAS sty itk S adsigle o w714 A @3E

Sl FA5k o] £l & TSMCE 7% AH] HA d)$ & oJu]7} ik TSMC7H

3D H713 oz dolzt B¢, @ Adsts EAlE & 14 Mﬂ 7] wite] sl
gl A 719 ) g Z7F SEoF 24 VheRE o R AYEY] wEoldh FaE
2 69 degZejAE TSMCE 3D AAbH] F3A1okS xﬁéo}‘ﬁv} i e 2
ARl el 1{% AR R AlF AL TSMCeF AT 7% %,—;LA}OJ

Unimicron®] TSMCz}el o2 H =¥t}

TSMCE= A 20199H-E AA| capex ZH9] °F 10% 714 34 FAFsta Q)
t} TSMCE) 2019 A capexs ¢F $14.9bn, 20201 $17.2bn, 2021 7fojd A
= $25~$28bn o7 AAISH H[ES AG AlA Eopd S oF 1.5%, 1.8%, 329

Fere £Ael T olek

0

Al
A

-

n

Speaker HE
In 2020, we spent USD 17.2 billion ..., our 2021 capital
budget is expected to be between USD 25 billion and
USD 28 billion. Out of the $25 billion to $28 billion
CapEx for 2021, about 80% of the capital budget will
C. C. Wei be allocated for advanced process technologies,
including 3—nanometer, 5-nanometer and 7-
nanometer; about 10% will be spent for advanced
packaging and mask making; and about 10% will be
spent for specialty technologies
Out of the $15 billion to $16 billion CapEx for 2020,
about 80% of the capital budget will be allocated for
advanced process technologies including 3, 5 and 7-
nanometers, about 10% will be spent for advanced
packaging and mask—-making and about 10% for
specialty technologie
Out of this USD 10 billion to USD 11 billion CapEx for
2019, about 80% of the capital budget will be allocated
for other advanced process technologies, which
includes 7-nanometer, 5-nanometer and 3—
nanometer. A little more than 10% will be spent for
advanced packaging and mask making, and about
10% will be spent for specialty technologies. So this is
about CapEx.

C. C. Wei

C. C. Wei

A

2020 CAPEXE 19&¥, 214 Of&F E3l S
16~172¢ £Z0=2 0| & 80%= 3nm, 5nm, 7nm<t
Z2 MHIFO| XIE, 10% &2 MY Ij7|d 381

|
OtA3 MZE, 10% &2 S+ 7180 XE & R0|Ct

20204 CAPEX Ofled Edll FH2 16~17ZH £FECE

0| = 80%= 3nm, 5nm, 7nme} Z2 MHIZ X0 X|=,
10% &2 M 7|8 384 0
% =

FES S+ 7180 X

2019 CAPEX Of|l& & U2 12X8 £=ZECE, 0
% 80%= 3nm, 5nm, 7n
10% =3 = —’F-i—% MEH IH7 1A 30t otA3

HZE, 10% &S S 7|20 XE & HO|Ch

K= TSMC, O|HIAESEXSH 2| MRIMIE]

OIHIAEEXIEH 2 MXIME 8



A TSMCE -9 7142 OSATHAE Fa&f IAAH7] wZo] o]dt FA}
= WASE $13F T4 9 3D fabric YA 93 FAIE B =1, SolCe YAk A
Aol 20229 %1 7kedl, TSMCO Al it &5 1efsl] ke Az 1~3x¢
n] k(7] +ukaa AZzo)7] W] #7)1d dURE 10% B F74) 8 FAES
IDM §JgelA 532491 gl o®, TSMCE WAst £%=7t 7@@?@ ks AE A5
g 4= o1& et F9lolt). & TSMCY AHAIAQ 713 E3F2 @73 o= IA4 F7}
37] B}, 4718 0F XA 3] T7HE 7R =Tk

b B 7449) 2t CoWoS—SolCEe] Batsich. 713 22 CoWoS"ﬂ"ﬂ
& ok 50pmFELH), SolCS BAL 9um FEOIth EE SolCt ol
7} o, vlo} sEo® wdE TE A% dPAIE SolC wolt ?Tﬁi
AV4317] w5 apple—apple B wi o]FA|wk @3] Chiplet—HHEA| 7]
Ao ]9 7baEk 2= Hbo|| Q)

oL e

OE
1>,
me mlo (KA

N

;

bl

AL sj7) A A] Llﬂ]E] 742 Large scale form factor@ 3HHe| w2 oFe] bl HS
Arre 4 Slgel 9l 73] o] AHE WS +S 53 o 51HA-8 ddsl
Arret = sl 9,,1‘3}. A= TSMC WA E257E £5dl4], SolCY 7} A4
O% 71E Ao)7] wie]], TSMC §AelA %3} a2 KR ] Rl o ) A s )
H]ojc}.

H A Unimicron® ZH|m|Z2] w52 o]ol 7191t} sAFS] Unimicron®F i
=2 20199 $l9on 2020 859 FE7HA Seker AA wjEHe] oF 15.2% 714
Zol%ith 2021 7te]dA 7)F Unimicron¥ wiEe] ¢ 60449 AdHA AT
A FAE 18] Al o] F9L AT 7Fs/d0] A Btk

S

r'o>m{Mﬁ

#2  SolCpad pitch ZaE= 20| CHE O

Technology 2.5D 3D-IC SolC
Interconnect ubump pubump SolC bond
Chip distance ~100pm ~30Km 0
Bong—pad Pitch 50pm 35um 9um
Speed 0.01X 1.0X 11.9X
Bandwidth Density 0.01X 1.0X 191.0X
Fé’ﬁ;ﬁg;;e”cy 2.9 1.0 0.05X

X2 TSMC, O|HIAESEXSH 2| MRIMIE]

OIHIAEEXSH 2|MA|IME 9
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S5UETHo Zok2 71 YAlSel CAPASH, OF2 HAL Q).

7] HDIL, RF—PCB, SLP?] ¥&5< 5971 3v&

S SAR Qe ol @3]8 FoE ek ARl TSt 332 79 FeA
g Aojrt. o3 FdES v o ® dFEe 7]

b BaAlo]A] Jas o] g, Z|BHAE0] LR BA
Act.

% ot

=

olu]dle] 2016~2019 Hit capexs ¢F $242mn(eF 2,70091¢) o)Ak 3Q207HA]
oln] $465mne FAsF 1, 2021 AFL $885mn FFolth Frunfo] &2 A4
2016~2020 it $289mn F=o] AT 2021 FAF A& $591mnoltt. A4 A7)
= A 4~597F DA capex? ¢F 4~6% T 719 AFH] TR AR T H 2
HDIAFAF-2}, RFPCBARIY- Aol &8kl 2020 21%= H43] F7ksksion,
20219 31% 7 g Algoltt. &, A 3~4d7t 7|RYA S 43I B
A9l capa T A2WAE FASIL e, 23 W L3FE AHATF v,
olgigt FAgk ARMA W3} o]HA = £ that 7MAAo] FA o] FRHJS 7}

730 =0

1248 7|3 capex 2020 HKE| 25| Z7f5He A

e = bid Unimi SEMCO
2,000 - iden nimicron
1,800 + 20204 E01M 28 255
o0 | HDI, RFPCB, SLP2| {7 over—capa cycle +201 34t 25 3%
’ HHOR |1t 3-4147+ 7|2} CAPEXO 3 capex® ST =
1,400 1 St H4%01 ABAS QX

1,200
1,000
800 -
600 -

ll
200 A
a1 B B |

2015 2016 2017 2018 2019 2020 2021E

Xt2: Ibiden, Unimicron, A44%7|, O|HIAEEXSH 2|AX|ME

d 99 X QEEHAs ouly FEAIRS ATt ondle Z)A i A
TaAE E8e QAT 53 BARE 2019~2021 Ogaki 5933 A8FA; oF
7,50091¢€, 2020~2021 Ogaki23-& AFH5AF 6,500919 5 CAPAZA AgS v
st 71 QA F 7P 430 FAE e dAl F shvelth omlkle A A
o} 24 AL 1Esle v dy 90 AgZA oM As] 9u] 9l A

Aol

OIHIAEEXEHE 2IMZIME 10
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Investment
Investment value

Installation site

Period of Operation

3
2H18 1H20
production facilities for IC package substrate toward Revamp of production capacity for IC substrate and
the next—generation products and the new markets next—generation technology as the second investment
70bn yen consolidated btw FY2019 and FY2021 60bn yen, total 130bn yen btw 2020 and 2022
Th d building at Ogaki Central Plant and Ogaki
€ second building at Lgaxd Lentral Fant and Lgaxd 2nd building at Ogaki Central Plant
Plant
Plan to come online sequentially in FY 2019 and start Operate sequentially at the end of FY2020 and start
commercial production in FY2020 commercial production in FY2021

Production Capacity IC package substrate by 50%(Layer conversion) including the contribution from the prior investment by FY2021

At=: Ibiden, O|HIAEEX]

5 2IMRIMIE

P AEZHAY on|dlF} WiFo] FF A S/t AR gk A 2019
d o] ARIRIAME B Ogaki 548 S S TR FHo] oF
1,7619<1(2F 1.929), 7I'gdFaL 27699 (eF 2,90021¢) o2 7145 o] it} o]
% actual year 7] oH|¥1e] FrHAQl AR HE FAL +3789d07 AA F
2L A FRe 37% TEE] FABEHA @FUTE 2018~20199 oju|tl 7|E ¥4
APH] HIEQl Tk RE oF 209 o)) AH|E EEistedl, tkedte] ]
el 199 77k 29 AE 183 2ohd YA 63%9 FE+= capex
F AGRES o HZy Ao TFE gEo] T}

—

5o O EXAE & £X D[REE0| B oflH

2AE
IBIDEN
IBIDEN
IBIDEN
IBIDEN
IBIDEN
IBIDEN
IBIDEN
IBIDEN
IBIDEN
Total
3Q20
YL
4Q20
FEAL
Total

EX R

ﬁ
din

ﬁ
din

A4 AMEE  AHUE STl J|HRIS(HTel) XSEEWE EXAFEY  HAUEAEEY

Ogaki Central Xt AAREH| 7,630 1,804 X7\ xp= 2018.12 2021.05
Ogaki Central ~ MX}  MAtAdH| 80,095 25,118 Xt7|Rp=+xHY 2018.10 2021.06
Ogaki Central ~ MX}  MAtAdH| 18,880 276 A7 |RH2 2019.06 2022.03
Ogaki Central ~ MX}  WTHMH| 2,695 0 A7 |RH2 2019.10 2021.05
Ogaki Central ~ FXt  A4AtAH| 41,129 8 X7\ Xt 2020.01 2023.08
Aoyanagi X MAEMH| 6,730 0 NN 2019.12 2023.03
Ogaki FAE ARARAH| 6,710 149 X7 | Kb 2020.01 2023.09
Phillippines TR AAREH| 10,162 87 NN 2020.01 2022.10
Hungary Mztal Ak 2,036 147 NN 2019.07 2021.20

176,067 27,589

22,444

15,406

176,067 65,439

110,628

X2 Ibiden, O|HIAEEXISH 2|MX|HIE
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Fab-lite Z1gt2 SAAH XY

Ak 2Q20 21€9] earnings callolA] fab—lite (UF AE4S foundry 25 Fo] A4
of B Hsshz FE) A 7hsrdo] FdE, AdEEe A el st oFt4lo] =}

T A71= ek AN AEFE wIAE, FAA 1 19 fab-lited 3 A3

&) gloH, 03]8 SA= 98 & ot

#5 2Q20 Intel Earings call 0ilA 8§51 2|F otRER] 7Hsd

=
==

Ho Implication
We will continue to invest in our future process g% 3F 718 2EHO AL
technology road map, but we will be pragmatic EXSIEAXICE Q-] R ZH, 2%
and objective in deploying the process mREZ 34, E= F 71X 2F9

technology that delivers the most predictability ZE0 A0l DZHojAH| ll_'°|
and performance for our customers, whether that ~ GIE40t 852 MESste 28 71

be on our process, external foundry process, or 85l Ol A0 AMEHo|1 ’”*-WO'
a combination of both. Our advanced packaging Ziolc, QIglol g WF|H 7|&

technologies, combined with our disaggregated A1IE—§}5.?| _f [El X2t A= 0] 3'_7“01|7'|| s 28 oo 9 MeCa JisNS
architecture, give us tremendous flexibility to use 7P§>*_ e 3 7IE2 MEBE = U M2 01Tt SAI0| Advanced packaging

the process technology that best serves our AHL RULE MBS g S Jlag 2z
customers. As an example, our data center GPU ~ QI42| H|0|Ef MIE| GPU H#Q! Ponte

design, Ponte Vecchio, will now be released in Vecchio= O|A| 2021 & E= 20221

late 2021 or early 2022, utilizing external and =0 EAIE OIF22, Qo NA 2|12
internal process technologies, combined with our  I{7|X| 7|&1t ZEE ] 2F L L
world-leading packaging technologies. We now 34 7|22 E85tCt O|A 228 ZLO|Lt

expect to see initial production shipments of our 232 =0 #[=2| Q& 7|dt 7Lt0|E]
first Intel-based seven—nanometer product, a I1In°| Z20|HE CPUS| x7| AiAt
client CPU, in late '22 or early '23. =2T2 2 5 US A2E GHELCL
A& Intel, O|HIAEEXSH 2| MXAE]

Fab—lite®] AFAA on= Z3hea)] a7 A F2F FRoA Aake] st v
o)z Al A folel ¥ AFdhi= Solt) upebA Qo] ol y-rE AN
& A B4 2 TAES AR, ARt oflet 3 d71d 9A 3t & Ao

= St stk

S PARe QaSUag BAYE ADY IR WP Ao] RO
7Fsge] gor, o3ld £33 Autt o A3 Rolet VYU =AY

918 A3 Qoha Qe WF A PPN FFAL T Aol FBY

T O o :‘3 '/—[7: O]
T tito]7] wiizolt}, QlEle] ofefst §14-E earnings calloflA] RIS 4= Q=]

olele 2Q20 earnings call ©]% IDMQ] A4S A oAl FEHEAGAZH 9
e 745 sk mEsta it

OIHIAEEXSH 2|MAIME 12



z6  QIH 3Q20 earnings call
==
Finally, let me share a few thoughts about the
guiding principles we use to deliver the most value
for our customers. Our overarching and most
important priority is to deliver a predictable
cadence of leadership products. A few years ago
we decided that an architectural shift to die
disaggregation enabled by our differentiated
advanced packaging would be a potent tool for
employing the best technologies that we and the
ecosystem can provide.

That said, we have and do get great benefits from
internal manufacturing. We call it our IDM
advantage, because it provides us attractive
economics, co—optimization of design and process
technology development and supply assurance. So
as we engage the ecosystem more broadly, we
want to preserve some of the advantages of IDM
like schedule, performance and supply, as we work
with our strategic partners.

Finally, | want to reiterate our intention to continue
investing in leading process technology

oy
OiR|2to R, Do 7}
RIBat7| 2Ish ALgate XA
YEAACH YA I F25HD
S0 M 29/ oS 53t 4
|

2l HES HMS3dk= AoIC

LHE HIZOIN 2
IDM2| EHHOo|=t1
Mol ZHga 2 o S
2= M ZH=ieh|
Of20ICt, Z2HM 2= YEAHE 2t
ZEH 2SotEA MMl MEHSD

(e o )
)

mo ™

o

Ty o o ol

et )
od

HHSIHEM HE 2, 85, S=d &2
IDMe| HEE RXISILA} SHT.

OiX[2fo 2, Oj2f TZMA LEQF &
71 715S AMEH S| LiaH

Implication

Hy

rlo

o|F MEEL Jtsd o7 0|7 QU

ot

IDM2| ZHO| CHoll XIEH= AHEotH
SEUE=A BHEE FA 2AXE ZoHA

st U=

Advanced Packaging2 =EZX9|
FRIE 3=517| Yt Q= EMRE
2 EXIt MEXMEZE i QXIE

2t
R&XOZ2 BE

_ MEXQI T2MA 7| THEO|
development to bring future process nodes and Xaxoz EXfSIIA st 2|0
=40 ofuAl o= 2
advanced packaging capabilities to market. This is o|z= Al ;r_; o ca|T :l_q o=
== er ' 25 =dd . Ve
a powerful force in creating future differentiation for njafol XY= ﬂm;E ABiste Zt2i5t
= = 2220 oS¢
our products and provides tremendous option s10/0f H;I_Meoﬂ 01;-:14 oM OWE
value for our business. . o _Hlf'—%c;l‘jl_ =T =
o = .
K2 Intel, O[HIAEEXISH 2| MAIIE
oIl £HY 0|7} MXlE FHS Mi ZAY HY
ez e|at Qlelo] Ad a2, CEORA, fab-lite AE 7Fs4 5 A=) @l o]
3Z >~ 0 3]0
spol W} 57 SekEo] A ABHE BHES Holgith o BAL HE Al o

u
e

e B

E7} 4187 W, BAE 9 o

¥t E 5L w2} 7Idshs v @7I3F tietE $571 obd {"o] F= ¥y
HAZ QI 1A} Sl

2018 €o] A AFS FEy] A, 1A F7HR FAMIA uid Sl oWlE}
ofLIQlt). AT WE o]F 20199 +470, 2020 +11717F 7189 2021E2 <
+9707} F7hek Zlow Zdidtt olgd HEA sk SAIA A JEEE A
3R A3 BE QT olFT FAE FF A& 07 Ay

OIHIAEEXSH 2|MAIME 13



220 QIEiZRIA DA 37t 20| 2210 QIS OfZH|S 20|
) m I ZHA} O|Ell yO|EQ|
24 + o ! Qo
40 ’2_ a 100%
% | / 90%
+11 80%
30 4 -
a o
, 70%
% ] 60%
2 +_‘1_‘ 50%
-
15 4 40%
]
0 30%
J o
: ‘ | ‘ -
2018 2019 2020 2021E 2019 2020 2021E
A2 QEIZEHA OHAEEXEH 2IMRAMIE Rz QEEHA, OJHAESNSH 2| MRUIE]

Advanced Packaging & XHIE, O|X| HCHECE

=9 £52 F7FPd Advanced Packaging®] A4-%¥ Alswo] Azl wabz o=
7lthE el 1€l 2 2017 Advanced packaging ¥ WHEsh 247174 34%
H714 2EWMS AAIEHTE 2017d EE o] 14nm A7ke]#o] 3 (Sky Lake) o}]
g 7]uk 7ha)go] A (Kaby Lake) ol EMIBEA 43190, 24 Fel 20199 A=
B (Sunny Cove) 7|4} o}o] Ao (Ice Lake)ol FoverosE A&3k3th &2 2019
d Agilex FPGAOIE Z4E AR W8 AlFo] oly7] wliel] EFH oz & 2n|
= AUk

3311 Icelake 7|8 Dell XPS 13 1212 Foveros A& Galaxy Book S

Galaxy &;
XY Booy

g0

A2 Dell, O[HIAESXSH 2IMX|ME X=: Samsung, O|HIAEEXSH 2| MZIHIE

AP 1E1e] A%st 3t B advanced packaging®] A& Al w]okst Holt)
Agilex 10 FPGAE &g A% §IAYS}, CPUE i50]% stoldl=ofwt 285 9=,
Ag AFEL F F5F v 3t} Sunny cove 7|8k Icel lake:s HlEZ+-ER oJg-S
Ash= Dell XPS13, Galaxy Book S FERE §Halso] EF % njH]sh SFolt},

OIHIAEEXZH 2IMIMEl 14



kAt ¢lelo] Uhd EMIB7F A4 o)<l Alo]Z#| A7 H (Cypress Cove) 7] 271
dlo]Z (Rocket Lake) = UATY EZRAMAZ ZA] dAFo]7] witol, Fuld(HEE,
LEE ¥3)gu] EFo] 5718 A0E J|gEn

#7 Of7|HIAE RHIU/HAIE CPU SEHSt

s}
SY0M=
Of7 | = x| 3t
SY0M=
Of7 | = x| 2t
SY0[M=t
Of7 | = x| 2t
SHE0|M=
OF7 [El &1 3t
Z| X3t
SE0|M=
OF7 [El &1 3t
Z| X3t

Z| X3t

A

(02 N R b R
for fon fon - fon

Okl

ﬁ
1
o

EANAE oo|Z=op7[Ex  AEHY A=
20061 HIHAE oz, ALY, Ut 65nm
20064 g, 22, REIYHAE 65nm
2008 =0 HEl 45nm
20084 HIgk(1st gen) 45nm
HI &

20104 YA ED|0{(1st gen) 32nm
20114 ME[E2[X|(2nd gen) 32nm

MO ESX]
20124 Ot0|H| 22| X|(3rd gen) 22nm
20134 StA2(4th gen) 22nm
20143 stAY oI AN H(4th gen) 22nm
20144 BE2E2(5th gen) 14nm
20154 A7t0[|0]=2(6th gen) 14nm
20164 74|20 2(7th gen) 14nm
20174 7H|210]= R(8th gen) 14nm
20174 7{m|2|0]|=2(8th gen) 14nm
20184 SHOR o) emaoraie gen)  14nm
20184 FHH|0]3 G(8th gen) 14nm(EMIB A&)(QI CPU+AMD GPU)
2018 7/ 2|0|=R(%th gen) 14nm
20184 F=2013(9th gen) 10nm(2HHY)(YS Wik & SH)
20194 AB0]=(10th gen) 14nm(HIATE
20194 Lz 0t0]A2{|0|=(10th gen) 10nm(2HIY)
202014 - 0|2 Z=(10th gen) Hybrid / 10nm(ZHIY)(Foveros X&)
20204 AF0|3|0|3 AB0]=2S(10th gen) 14nm(CIATE)
20214E AO|ZRA FH Z271|0|3S(11th gen) 14nm(HIAZE) EMIB Mg MY
20219E zoa- EFO0|7{24|0|=(11th gen) 10nm SuperFin(2HIY)
2021E ZE3” A [0]|=2(11th gen) Hybrid / 10nm, Foveros H& MY

X2 Intel, O[HIAESXSH 2| MRIMIE]

ABF7|3 T2 SAF WSIMA| 27}

FC-BGA= ABF7|&t0|
Fri7| e

oIoi x4

=2 —=

F+Coretado] & S5
prepreg (Pre—impregnated material) 2= =7H
St Aol ohs 7]wtolth.

%_
2 AHgslel BuLe 9 ol A3

S 7]HH(core) 0.2
=]

OIHIAEEXZHE 2IMIME 15
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<EtH pCB>

<™ PCB> <Ct& PCB>

PREGREG

PCB Core PCB Core PCB Core

PREGREG

Rtz O|HIAEEXSH 2|MXIME]

Preprege 3ol vigl A5 SHAA 2 Fd=olvh. th7l epoxy FA9 &
AAA Axd g T2 FHS Q8 Aot £A9 g es gejsiAd, Wt
AANE ket atef sl W2 F7< prepregZt TA T

Prepreg?] 9182 32710 Az} Zukgk 7he] Has dital=t), w7l A71%
o7 A3 gell wet wgdel dist 54l prepreg A0 FQ AEARIO R
75 3 gl

olgfst o]grel| 7P Wo] x=ZFHo] Sl 3loll= Flip—chipAlQe] HHEAl 7]l
oa Aol Hoju BT (Bismaleimide) 48 ABF (Ajinomoto Build—up Film)Z
prepreg3’d Al F7FA17]1aL QlT

BT A= BA® (Bismaleimide) $} TAJ+*(Triazine)= 7IHFO.2  epoxy3stg&Eat}
anyle 3= AT FAFAT G, AASA o] B H7HA oin] Hoju,
HEA Tk 9538lth ABFE & Iu|E A8 o =R EAN(TYO: 2802) 14 71,
Azsta Qe wbEd Jeo AAdFolth ABF 94 HGA, dAEAY, A8 &

% Hojupeh

T Al FCAY HE=A] 7)9ko] 1353 Holl Wl ABFO ARgo] &5 1 Qitk
BT 2] A gAF Tol Sl wiade] o AR gl off 7] wlTel wAs 2
9 Q7 AMS FEAIV7] 57 whitolth AudoE Aulgidle] 23S @E
FC—CSPAGAA BT FAE AREstAR, e 2¥S 9F FC-BGAY A%
ABF AHgo| H v gich
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J#14 FPGA 2o 22t AfdE2,0[0] 10'A MRE] BT AZ0IM ABF 2 Mgt A2

(' Xl Ll NX Flip Chip Substrates BT to ABF

A a Conversion for Two Aerospace
& Defense ‘XQ’ Virtex-ll Pro
FPGA Devices

XCN10014 (w1.0) April 19, 2010 Product Change Notice

Overview

The purpose of this notification is to announce the conversion of substrate material from BT to ABF build-up for

two Aerospace and Defense ‘XQ" Virtex®-Il Pro FPGA device/packages. There is no change to the form, fit,
function or reliability with this change.

Description

For the below affected products, substrate materials will be converted from BT to ABF build—up. The reason for
the change is the phase out of UV laser equipment support at the substrate supplier. To ensure continuity of
supply for flip chip products, BT will be replaced by ABF since UV laser is not required to form vias with ABF
material. The ABF materials set has been qualified and in production for other Virtex-Il Pro FPGA, Virtex-4
FPGA and Virtex®-5 FPGA products for 10 years.

Products Affected

This change affects all speed, package, and temperature variations of the commercial (C) and industrial (1) grade
devices. Affected part numbers are included in the following table(s):

Table 1 Product Changes

Xlinx Product Package Change Description
XQ2VPT0 FF1704 Build-up materials set change from BT to ABF
XQ2VPTO0 EF1704 Build-up materials set change from BT to ABF

Mote: All SCD parts are also affected.

Key Dates and Ordering Information

Xilinx will begin to ship product using ABF substrate material with date codes on or after 90 days of PCN date.

A= Xilinx, OHIAEENST 2MXPIE]

9l 2% 14 w=™ FPGA 22H 19 7I9<] Xilinx+= ©]v] 2010d73+E] prepreg
o] &4 A LAE BTFA I ABFE vHE7] AlZ5kSit) FPGAE AHES3 59
Al 98, dHolg4E Fo A=z s 24 B=AZ 9 FC-BGAAE F
high—end®l| &3t}

HZ 718 B 7wAER T B¥ ABF 7|% &EA Y tid Aol 22, ol dlo]

HAE =9, 259 A3 $AAZH ()R F73H], MEC, etc) &t &, High—
end FC—-BGA AET9 33} wlel ABF 27} 9538t 7] wj&olth.

OIHIAEEXSH 2|MAIME 17
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=28 7|2, HO[HHE(| EAHEl= ABF S8 F53Y
EA H=

The supply of ajinomoto build-up film (ABF) substrates has been tight,

sl

ABF 7|% X|& 22 B=E, A S| K| K&
2019-05-15  and will continue to fall short of demand in the second half of 2019, l I 38 mufmg ol 7R A
according to industry sources. -
2021-01-06 ABF substrate demand simmering for high-end EV chips AR MI|RF chipgt ABF 718 2 &
s o 01 e T v B s s 53 s o
2021-01-07  S"0"49 AR . P _ ABFE IC IR 252 olst Wy U A5HAS
that insulates modern ICs and resists expansion and contraction based Hrx|sl =
O
on changes in temperature. =
2021-01-19 High—end ABF substrates in increasingly short supply for HPC, server ~ 1AFSF ABF 7|T HIO|E{MESF HPC 38 B&34
chips &

Rz ABEE Y, OHAEENST 2IMEPIE

ABF 7|H2 BI&dE

. ABF+= ZE53 g9 v

7] Wl =5

BTAES &4 #A7}

MEZ SAH AL 7l=0] 71 Mgt
ABF7|% g2 high—end FCBGA 7% AIE Aloleld Q9E227t 5
AAl vbd | BTAYD AlE-
A Aol 71% 3t 9B 7A= ToF, Structured Light, Stereo%}
ol FAg do] EAof WhitEo] U2 Ax, AZL 4% 55 B

EEdol|7] wiof 7€ AA S 158 4
5 AAEER) B4 Qo] viAE o 283 doA Q1 AA LFE 4o

1—:]7_ 9\)\
&9 o PRE A=A

R
SARE, ABFE)

o} wbd WSI Whale 7)&ukAlg) g 1S SR o g Spal sl vhalo) 7] it &

A QAL A}, 71 AAPgH| o) WSIS
Z71e £ FAF A gjgt Uz=

o, &% ABFA3°]

3215 ORA| LR E EHE2 HEEH 22

AN AL AuBe2s
F7HE Ao,
216 QIEiZRIAC| FC-BGA YIS 3 U3 37t 34

(&)

120 - m2019 =2020 ~2021E
100
80 -
60 -

40 -

20 -

437 WE

, |

SEMCO Unimicron Ibiden

At=: Ajinomoto, O[HIAEEXISH 2|AX|ME

AE: QEIZHA, OHAERXNSH 2IMRIIE

O|HAEEXIE
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FPGA, A&

02

o} ClOo[E{MIE{0f| of F=ZRn UA=Tt

ASIC vs ASSP

224 WA 7Y9ES Ul gEeks AlAE REEAS Vs AAE BEstetal,
F ARAE(AEE, PC 9 I AN WA AEE AR o
ASSP (Application—Specific Standard Parts: S4E$EZ ¥F3}st vkeA) e} ahv,
AufEFo| ejy]= AP(Application Processor), PC % xXEZXo| B+
CPU (Central Processing Unit), GPU (Graphics Processing Unit) 5¢] ¢]ol] <3t}

o]9} AhtE]= i ASIC (Application Specific Integrated Circuit) BF=Ath ASIC

REEA] 9] G527t B3] S5 0] A= wieAlARE ASSPeF de] #Eshe vt

A= oty & & 71YelA AE AAE skl B4 AlE, 52 applicationel] AR
S5 39k AlFolth FA EdsAPE ASSP 714, ASICS wEHolt),

ASICE) 54E Fwile 1E A¥EA 59 Aol Saslel Q7] gl
o] HolubAwk, vhe vl slols 3R AE 27hE ol seHv, AguE
PhS(masko 94 A 2 WE] gk $3Y 94 S5 A% 29w ] o
Bol YA 2708 o1l 37Kz Leslel ASIC AH FE 2R Az o

9.

LS

%17 Bitmain ASICANT miner 1218 Qualcomm Snapdragon (ASSP)

Qualcomm®

Snapdragon’

870 5G

mobile platform

Xt&: Bitmain, O[HIAEEXSH 2| MX|ME Xt&: Qualcomm, O|HIAEEXISH 2[AMX|ME

FPGA

FPGA (Field Programmable Gate Array)v ZZI1Wo] 7hsst 22 HHEA|Z,
ASIC#} ASSPe] 54& 7 7k vkeA] oloh ASICHH T3 #&sh= WAo]A]
9k ASSPAF W84S 7T ASICH ASSPS}F Afolde + HE=A 9] A AL
7F 238 s 7]E Ve AlFo] duE AldolA vkE 4 QIAIRE FPGAS] 7
T eE A delelA AREAel SXefl wet Al ZE T (programmable) 0] 7hs

OIHAEEXEH 2IMIME 19
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FPGAE ASICHE ¢+d 538 WI=A7) ofd
ASICHH] AA A A5 && HolE= A9l 3l
A7 FEel Bast Adrt o g A4S sk 9l
AL A gn) o B Adgo] 4299 & it}

Hgo7 Mole FRY LA,
= dE S0} FPGAE AL
FE oL, whEbA ARgE)

FPGAS A1 ZF shvhe 27] Alxngo] 84 Adst Zlojth. ASICE NRE (Non—
recurring Engineering) cost® B (T4 S A EoF IC AES P& 4 S,
IC A&l B 5 2577} 3ok thA] NRE cost7h 2R#th vl FPGAL: 543
Hld® 2482 (Logic Block)& Yas] ¥ Fejo]7] witel] IC #EE $13 NRE
cost7} T EA] ekt

1219 FPGA &

2282 22122

. ‘ 4
! >
-
e e
. - — — e
— »——.~-
Hjf A1 1 -

—
P
- -
sl [
ke B
i

Rz gARIE, OHAEEXSH 2| MRIIE

\ A A

4

yYey

9 2% 15904 B9 FPGAY: 242ejo] #4502 waaolA wjaslel gtk o))
& G2 AL AN FEE A AR 7 24820 AARS QRO A
Dot B4 FAsh=E, olgat gulolx] e gl Fssthe £ At Aol
t} o]5 AEA o2 A4 (Flexibility) o] =tarl xdskar glot.

off FIRA A=7

FPGAZ} AlS} REF ] A&F3, MECS FELT, Ho|E4lE H8o] FH3HA
713 o]f+= vlE °] Flexibilityol] 71918}, Alel +7}°] ¥+ machine learning

—
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-9 =8 A2 oleet Il £E9f ago] B "olxe AE B A
=5 GPUSIEE = & 7] 320} ¥d ik mAalefd, |

<
Iy
| AAL7} ok s o] AeiAl AI7F Bt
wEp GPUZKS719] 49 8 a&Adel tigh 2Ale}, HolHAH 2A A ol SI%
W2t A AE SO F7E HIg 0 R Y waasdo] wAshs 2AVE T S0l AeHL

ATt

AN FPGAS] 7% AREAbe] oall #d %9 =214 dolElAg], WE +29 o
ZA glo]g odxko] HEA (flexible) 0.2 7F551t} Wb CPU, GPUS wEo] ofd
FPGAE 3sl=¢jo] 7}57)1 2 AMgeb E88 o3} sl WhHo] zbvtky Qi)

1220 FPGA 7157| AFBA| Hs Hat 221 CPUvs GPU vs FPGA

PARALLEL PROCESSING IN GPU AND FPGA

Architecture Impact = Performance x Generality CPU GPU FPGA

e i |

o DRAM oRAM oRAM

+ Tens to hundreds of + Thousands of processing + Millions of programmable
processing cores cores digital logic cells

« Pre-defined instruction set » Pre-defined instruction set » No predefined instruction
and datapath widths and datapath widths set or datapath widths

+ Optimized for general + Highly effective at parallel + Hardware-timed
purpose computing execution execution, massively

parallel

#&Invent aws

A2 Intel, O|HAEEXSH 2| MXIME K= AWS, O|HIAEEXSH 2| MRIMIE

glolEAlE = EUglo] A= s Yol AZe 717] 9 Aulg &Aooz A3
of atH, 7]& NS ATE A& oo} st olfet A g T An|9) af
3o} L HE FATE AYS A e He), ojn] g #o] EogliE ASSP
U ASICO.ZRE A s o] gtk B4 257 3lof st=dlo] AAE w7|slof =& 4
5 A% AR A 22 IdYo] Jhsd FA% FPGAS 3% =3 (logic) &
WAy ¢ Q7] i A 553 o) rhsdt

ojgfst FANS AVIEVIZNE AEst S4otk A, F8d9 ZddYaE
°F 3~670€= FPGAE olE¥ W3l tf33t7] §olditt. oldst 5S4 ngow
XILINXi= Data Center First's &4 d2F0 2 FPGAS] HoEAlE & HF&S =
o7} glom, olel wdk AMu & FPGAAIAIE o]g) ¢hHls] Fdal= Au A4
CPU ZA1E o1 St}
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0222 AFAZIA H|O|E{MIEISF FPGA DS AL A 12123 FPGA SIEQ|0] 7k57| AFEA| BW B2435| &7t
Key to Acceleration: On-Chip Memory Bandwidth and Capacity
Others  mmmmmm Data Center Group (DCG) % of Sales Up to 1Gb of Tightly Coupled Memory On-Chip Memory
for Performance, Power, Latency Bandwidth (TB/s)
i %) L
1000 15.0 Jo— 1
- CCmom e
800 - m - ] - 0 e e versus GPUs
wo | R LI == 9K 25X
14T
STBis
400 50 o Shaste Versal Premum (] )
. wn VP1802)' {Tesia V100 (Tasla T4y
200
0 0.0
1Q19 4Q19 3Q20 2Q21 =y
Q Q Q Q . £
Xiz: Xilinx, O|HIAEEXEEH 2| MXAIE Atz Xilinx, OHIAEERSH 2| MRIIE

T804 AU HHE 0

Xilinx Steady Growth in Automotive

Unit Shipments Consistent Growth

Double digit unit shipment growth over * * years
More than devices shipped

More than devices shipped into ADAS

(@ntinental $ AmacNa  veoneer @
HITACHI AT

& pamur

saien cpoko s b

QMINEYE

Production deployments with our 28nm and 16nm families to fuel continued growth
XILINX

At&: Xilinx, O|HIAEEXISH 2|AX|E AtE: Xilink, OHIAEEXSH 2R
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(2f¢)
e
YoY

HEEH
T2

S|
7|1
CjAZ20]
2XHX]
YoY
S|
71

A S0
2R
geoly
YoY

OPM

1Q20
129
64%

47
26

0
55

-31%
148%
204%
1313%
13
128%
10%

HAHZY
A JEEE A9 20219 AAS WlEd 868YA(yoy +54%), FLelY 1874
A(yoy +163% / OPM 21.6%) O.F FAS] 7to|AAE A3|§ 7hs/do] st A3t
o 7told A 3 29l 7% QAlE] S3 T4 AErE A dib] A SRR
7R, SAF Z1ARS- oAt A o Rao)y] wipolty, HAE FAR
A 7toldAEs wjEd 7009 SHE g 1,050¢€ 715 Aol E 15~16% G|

t}.

SAEE] Z1RARSIE: Tteld A A wig el oF 30%% o5 #4t Al 210~2309 €
o]t o] Z high—end FCBGA A& (Ibiden, Unimicron, SEMCO 5) & HlZE&
70~9099 FEo 2 FAE =T, 2d FAR ol vkl dAlE & viEe 1259€
< Atk &, 7 71BIAES 2020 vs 2021E S FAL oF +83% FUs
= B, ol# GRSl e SAR i WY 2318 —44%71F F2sHAl &
&tk High—end FCBGAOA ABF7|#-2 HAA#o|a1, ABF7|3tel| thdt SAF 7AA
Anlel RS dEsilS W, ol AR M/SE ERAflAl W71 Aue] e rvks
23]e] FARe] F4o] HpFolehs sfAo] sivt dhkgit)

A Aoz EA] Ad AAL 2020 A% sloldA ] 3§13 7FsAd0] &
th 7| ARE T Ax AlFdie] of 709 23eRsiaels =7stal, Ad BOE B11#
njEo] 3 WAl o|frR FAAHA HAHUA TiAaZHo] A wjEo] AF U]
oF 100947k 7231017 whitolt), olgst Ao 3l FAR: 3 HAIH 7}
OJAAE HFZolA AAISEAL Q= A o7 HojXth

2Q20 3020 4Q20E 1Q21E 2Q21E  3Q21E 4Q21E 2019  2020E 2021E
m 137 188 189 233 251 194 405 565 868
—-20% 128% 32% 47% 11% 83% 3% 152% 39% 54%
51 57 101 69 9% 102 63 253 257 330

36 62 72 103 73 100 57 38 196 333

14 5 5 14 61 20 4 77 24 135

10 13 10 4 4 29 34 38 88 70
—48% 47% 32% 48% 86% 78% -38% 216% 2% 29%
517% 260%  1206% 290% 106% 61% -21% - 419% 70%
-58% 62% -88% 3114% 346% 282% 710% 59% —68% 454%
-16% 235% —45% —94% —65% 128% 243% 15% 134% —-20%
13 24 28 38 55 62 32 47 74 187
-51% =5 49% 190% 762% 160% 17% =l 58% 163%
12% 17% 15% 20% 24% 25% 17% 12% 13% 22%

K2 olEEA,

OHIAEEXSH 2 MXIHE

OIHIAEEXSH 2|MAIME 23
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#10 C|AZE0JAF CAPA 34 A&

Panel Fab Gen Type 2019 2020 2021F HIZ
B6 55G R&D Rigid B6 R&D Line
= 66 ___. Flexible | ___ _____ | ______Brph1~3CAPALK
BOE  |Bil 6G Flexible 20204 0|t QU |
B2 66 ___ Fledble % 15 ________Blpht-3CAPASK
B15 6G Flexible 15 B15 ph1~3 CAPA 45K
Vi 5.5G Rigid V1 ph1~2 CAPA 15K, ph1 5K 2013 PO
GVO V2 6G Flexible 15 V2 phi~2 CAPA 30K
V3 6G Flexible 30 A V3 ph1~2 CAPA 30K
CSoT T4 6G Flexible 15 15 T5 phi~3 CAPA 45K
. Huizhoi 45G Rigid A Huizhoi ph1~2 CAPA 30K
Sichuan 6G Flexible A Sichuan ph1 CAPA 15K
EDO Shanghai 2 6G Flexible Shanghai 2 ph1~2 CAPA 30K
Shanghai 3 6G Flexible A Shanghai 3 ph1~2 CAPA 30K
Tianma  Wuhan 6G Flexible 15 A TNM ph1~2 CAPA 30K
sl - s o
=A3 6G Flexible UL 2ol EME I ﬁ;._—'.E-If-l
M 60 ___ Flexle %% ste g seex|
A5 6G Flexible 60 173 A4 U= 0|F 3 S8 4Q20~ PO start
Samsung QI(QD-OLED) 8G Rigid 30 30 L8 Scrap SZt0ll x|, Q1~Q4 or Q57HA| 7|h
Q2(QD-OLED)  8G Rigid
Q3(QD-OLED)  8G Rigid 30
Q4QD-OLED)  8G Rigid A
E2 4G Flexible E2 ph1~3 full CAPA 22K
LGD E5 6G Flexible E5 ph1~2 full CAPA 30K
E6 6G Flexible E6 ph1~2 full CAPA 30K, LGD POLED CAPEX &&
24y Total - 30 90
HH| Total 60 105 105
X ZiAL OHIAEEXISH 2IARIME]
1226 OIEH 20| az27 Fol 0]
(e18) o 5] e %0y (18 s Q0[] meOmm %OPM
1,000 - - 200% 250 | - 30%
90 200 | L 20%
800 | L 150% L 10%
700 | 150 1 L oo
600 L 100% 100 .
500
400 | L 50% 50 1 [ 2%
300 0 L -30%
200 - 0% - —40%
100 1 50 - —50%
0+ - -50% -100 A L —60%
2018 2019 2020E 2021E 2018 2019 2020E 2001E

OIHIAEEXZH 2IMIMEl 24



X2 QEIZHA OHAEEXSH 2|MXIME

A= QEZA, OHIAEEXISHE 2|MXIME]

J28 HIEAAIGE OfE Y HIS 229 7[HAREE iE 2 H|IS
(Q‘l%) OH=OH o, (Qi%) OH=OH o,
350 - s I1EY  amO== %sales 0% B0 - e I &Y emO== %sales 5%
300 | L 60% 300 | [ 40%
- 35%
250 | L 50% 250
- 30%
200 - 40% 200 | o504
150 | L 30% 150 2%
L 15%
100 L 20% 100
L 10%
50 J - 10% 50 | | 5o
2018 2019 2020E 2021E 2018 2019 2020E 2021E
A= QEEHA OHAEEXIESH 2IMX|ME] X3 CIEHIZZA O|HIAEEXSH 2MXME
7230 CIAZZOALE T2 U HS 231 227] Y 7[EALE DS U HIS
(QIV%I) oH=oH o (Q‘%) I ES] o,
160 - e I EY  emO==%sales 5% 100 - e I EY  emO==%sales 5%
140 | 30% 90
20 80 | L 20%
1 F 25% 70 A
100 |
L 20% 60 4 t 15%
80 - 50
60 | 1% 40 - 10%
0 | - 10% 30 4
\ 20 - 5%
20 A % 10
0 - 0% 0 - 0%
2018 2019 2020E 2021E 2018 2019 2020E 2021E
A& QEZHA, OHAEEXISH 2IMX|ME] XpE: QEIEHA, OHAEEXIESH 2IMXME

Valuation

AR AA A cycle Yol XQJehy HEE
AL 93t peerE =3 o 2

EETAet Ads] A w

o 5 BjARe] zlof e} Aol

tlo rlo K of

pitch7} A28 W H =4 Solder balls
EA 7} ofoksl Fokol] A9t} sFA|NE olEH E

s ol golEgih. BAke) e)
3 5

22 AAPHIAA 1 Fol AuHARE A 19
T SelA aA g2 44 Fof Sl Bk
7] giZoltt, g S 1Ye] A HlwF ball
Arretd, HiEA] Sle® g, 4] 5 v
EY A0 A9 el gg=e] Hs At

& 4 gl A5, Wl vAE ball pich AAE & Sl AHo] QAR A% Rk

e £

A
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Wb AR A peerE A% 9l 1) IDM, Foundry, OSATS +8 2%
HEEA) JAE IR 7 Qe QA 7, 2) dlld FokelA SHAQ AR S,
& 71Eds 7R A A SUPHIQAIE FARS] HEE AL peerE HE A
Efgsitt ddsith o] 7 2S FHshe YAl olHAY A, SRbEA), 54
A 5ol 9tk o]59] 2021 o4 PERS] ot 224 FF0]t},

[» © o

#11 Peer Valuation table

2k AZEEA(H)  FIHEH) U= <Aool JYU0IYE &0/ EPS BPS PER  PBR

0|HIHA 12,479 101,300 2019 2,065 7 3% 18 983 31,599 105 3.3
2020E 3,339 542 16% 456 3,774 35,332 27 2.9
2021E 4,670 884 19% 672 5365 40,649 19 2.5

SHO[EH=| 10,042 19,500 2019 1,204 137 1% 193 337 4,692 24 1.7
2020E 2,575 672 26% 538 939 21
2021E 2,612 728 28% 581 1,014 19

DA ARA 6,970 104,500 2019 520 80 15% 8 1,277 6,656 32 6.1
2020E 693 157 23% 151 2,263 11,722 46 8.9
2021E 1,005 266 26% 250 3,747 15,230 28 6.9

A= OHIAERXSH 2| MRIIE]

212 FEFILME

Y200 Hlx
D NI(2AL) 148 2021 Ofl x|
@ LHFAS(HF) 1,218
® EPS(®) 1,215 o/
@ Target Multiple 22 0|2 I LA, SHOIEIER|, MFAAHMA HZ
* KMz} 26,735 @x®
©® 2r=7} 27,000
® =7} 18,500
AA0E 46% ®/®-

A= OHAERXNSH 2| MRIIE]

OIHIAEEXZHE 2IMZIME 26



OIE|Z2{A (064290)

MHFHE E AN
o) 207 2018 2019 2020E  2021E o) 2017 2018 2019 2020E  2021E
[SKHA 201 179 292 431 583 & 243 161 405 565 868
HE U ABMRR 54 41 59 42 181 IHE 7t 142 14 220 305 458
IHEAA 2 7(EHEA 53 12 74 175 181 HE&0|9 101 2 185 260 410
TH XA 81 87 106 192 199 TORH] 2 22| 101 104 138 185 223
7|EFR St 12 38 53 2 23 ggiole| 0 -83 47 74 187
HIRS AR 18 124 129 141 143 (EBITDA) 5 -79 54 82 194
HAZIHEXNS 6 7 4 4 4 =89 -8 0 1 3 -1
SERA 97 94 9% 94 9 O|XHH| 2 2 3 3 3
TR 12 14 14 14 14 A7 IYS EXEY 0 17 -3 1 1
XRatEH| 319 303 421 572 726 7|EfF eIl &0| 5 2 -1 -10 3
SEER 17 1 174 240 246 MIEAZALRI0[) -3 —65 4“4 68 190
OHUZHT 2 7|ELXH 42 32 60 93 9 HSAEHIMEIE 0 0 -10 -24 42
T |2 8RR 43 55 74 9% 9% HEAHH01 -3 -65 54 9?2 148
7 |EFR SRR 33 25 40 51 53 STAL0|Y 0 0 0 0 0
HI RS 18 27 29 16 16 g7l==019 -3 —65 54 ) 148
71288 11 13 12 2 2 N[ -2 -64 54 92 148
7|EHHIR SEA 7 13 18 14 14 SZZ0[Y -1 —66 54 ) 148
ExiEA 136 138 203 256 262 HEZ0|AE (%) 416 126 458 460 473
X|HFFR|2 183 164 217 312 460 HHOIAE (%) 01 -516 1.6 132 216
23 55 63 63 63 63 EBITDALIXIE (%) 21 -488 132 144 223
2o 160 203 203 206 206 YI120|1AZ (%) 11 -404 134 162 174
0[YoiZ -15 -85 -34 57 206 ROA (%) -08 -205 150 186 228
HIX[BIFFXI2(SZ) 1 1 1 4 4 ROE (%) -13 -3%8 285 349 384
XHEE7 184 165 218 316 464 ROIC (%) 01 -382 197 197 408
HgSER F2 EXIXE
(A9 2017 2018 2019 2020E 2021 2017 2018 2019  2020E  2021E
FEs f3SE 1 —57 17 -51 147  EXXE (x)
7]=0]2(24) -3 -65 54 ®? 148 PJE -273.1 -7.2 371 244 152
HI#Z4AH|E7t2 23 2 20 21 6 P/B 35 33 10.7 75 5.1
SYRAZT A2 3 3 4 4 4 EV/EBITDA 1227 -6.0 40 3.4 0.7
F R ZHH| 1 1 2 3 2 P/CF 29.8 n/a 283 206 151
7|EtSIE4H|E 1 -16 3 14 -1 HESAUAE (%) n/a n/a n/a n/a n/a
HAUEE XHAHAHE -9 -13 -57  -164 -7 Y (%)
HEME BABH -2 40 -63  —101 -6 iTE] 00 -337 1516 394 536
THIXIAE ZA(B7H) -43 -25 -19 -93 -6 Feioed 0.0 ESH| =R 58.2 151.4
AT STHZA) 28 -9 28 33 3 M0l I ESIN| =X 53.3  180.0
7|EtRHA, RAHHS 8 -19 -3 -2 2 271201 I ESIN| s 69.1 61.5
EXEs g 4 -26 -13 17 -8 EPS X XX &® 523 602
SYRAME(FS) -2 -4 -1 -3 -4 HY (%)
FHXA LA (BT)) -8 -6 -3 -3 -3 ExHE 73.8 83.6 934 811 565
EXIRHA ZA(S7H 0 0 1 30 0 {sHIE 1714 1606 167.7 179.3 2374
7|EtERIES 14 -15 -10 -7 -1 =XUZ/RE7 | RH2(x) -65 54  -83 127 -214
MNEHE 3 2 70 15 18 0 Felo|l/28HIE(x) 0.1 -340 156  28.1 7.7
xelaol S7HAA) -17 18 15 12 0 SAYS (M) 54 68 86 98 98
RH2o| Z7HZL) 37 50 0 0 0 XY (MUY -12 -9 -18 40 -99
Higzel Xz 0 0 0 0 0 ES=oNE )
T|EFR &S 1 2 0 6 0 EPS -21 -600 498 759 1,215
29 &7t 37 -13 18 -17 139  BPS 1657 1,311 1,733 2478 3,656
MES- = 17 54 4 59 42  CFPS 192 n/a 654 897 1,227
|gea 54 41 59 42 181 DPS n/a n/a n/a n/a n/a
XiE: QIEHEZA, OHAESXESH 2|AXIME]
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71984 /
OIHIZ A =2RFI} £0| EXjeld HEIY
(2) - I = g T2yB(%) - g H2i8(%)
30,000 4 N o W gy | BM HD mE | N oo sy | B 3D m
25 000 CjH|  CHH|  CHH| CHH|  CHH|  CHH|
000 1 20200208 =& o[zl
2020.02.08  Buy 27,000
20,000 1
15,000 1
10,000 1
5,000 -
0 : : :
19/02  19/08  20/02  20/08
Compliance Notice
= K20 J|ME HES2 FHXt 2019 oAS FEep PPt oM QFo| St 2oLt 7] Q10| YIS S ERIBHICHEME: o|gH)
2 2jEE 120 SASKE S| et YRHTS SHOE NHHASUC, £ ARO0| $5E LSS SA AMAIZEIL AR O XIE U FEE HIFOR AE 20|
L, SAPE O FEgo|Lt g e BEe 4+ o8z FIXZZ 0 S85IA7| Hi2tH |IISH FAH Al SXARE RHAO| L MQl510| £ ZAF S StAl7| HEZHICE [2kA
= A2 Ot R0z 00| S Aol Cfet HE MAAMO| SYUXEZE AEE 4 AUABLICH
= ANE= YA MAZEM 2E KMEAH2 GMOA A2 et A0 T A 2 §10| SH|, HiE, ME, HIE 4 AUSLICE
_ S NEE HSAE SX 7| AEAT E= MIKIOIA AR HSeh AFMO| giELICH
_ S NEO FHEE2 Y J|E SEYAOIM 1% 0|4 ER3HD UX| F5LICE
_ 3 MRS FHES2 MY 7|E X FAC| AN GHEA Y O Ui RAt S BRI E/StD UK SELICH
_ & MRS FHES0 siYots A TARL ADS|A EAO] UX| FELICH
EXSE U M J|E
7= EXISZ guide line Exsa HEIIE FAeA H|1
(EX}712t 6~12712) (&=12718) HE
Sector Al7tEY | Overweight (H|S&tH)
(AZ) HE HIF 7|1E Neutral (£&)
EXsa 3EHA Underweight (HIZ&2)
Company  HUE 7|1E Buy (0H=+) +20% 0|4 7|cy 87.8% 20154 2 & 2 ULE TAF EXFEZO0| 7|2
(71&d) EXsSa 3EA Hold (2]) —20% ~ +20% 7|CH 12.2% | 4 2 (Strong Buy / Buy / Marketperform /
Sell (THE) -20% 0|3} 7|cH Sell)ilA 3 =A (Buy / Hold / Sel)Z2 #HA
e 100.0% | =xto|74 HIES 2020. 1. 1 ~ 2020, 12. 31
AL 2IMRIME ] QHASE SFE2| MOEX|Y
SHOAS 7|ECE St EXNSEE HIEY
(ZZ2 192t &5 7|12, 271d A2
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