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Hads &F83t= W g IC tolE A Jhsste dHsdE &
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7} PLP F4& /Mdstal glon oo Iy, Mojulla o, AE
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2000
1l
1000 0 I I

0 _ = — — —

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Yole, Baro Research Center
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EQUOoR Ci7t2 AdHXLQ| PLP £X}

HARAZE A WEA] w715e) PLPel he R4S duz SuAA A
drhs U89 w2oh ARS ol mEdddnh okd A4ARe] T
i}
[¢]

o2

EE QSOlE BT 1) PP A4S griaths sae 47 2) AF %
S gl vMEe 43 o4 3) A A& a4 EdSE

E
st A AR T2 A71E 20199 AER d9d BEde SR B

LHrﬁmE

el F 2 wele) Fxb dgz dgAAE, A 4 B 2
B 20209 W] For [y dAoltt. olF wEgorn EAFAL FAd
B 20199 Ad7bx] 53999, 20200 AWAAE F 1,529 An|EA7} 7]
IR

AR Hwel YAlZL AAAOZ worsk yLs s & 6719 A
P

670°] PLP 2hQle §1 297K ol el whmAl sj7|A & ditd 4= e %Eo]u}.
PLP AF§12 AHdR717F A sseele 44t LD Aiels 283t
R&DE HFPow Ax BHAIYA AP7F PLP 7o) H &€ qquqg

A AAE A AT1e] PLPARES A 69 1R 7,850% €l QleRon,
ol welh 7]E ARV A Aahge] A At wEhe-E

PLP Ml 2 st 7]thgto] 2 Asdolnt

A 299719 CAPAES 7FAHshA PLPe &4 7F ©d X8 APl XA ¢
PMIC / SSD Controller / RFF & thekeh Wzl wt=s] Az 2449 o
Z oA 7hEEith. ol FEl PLP kAl 7140l AEH o]F Apple, Qualcomm,
AMD, Nvidia & wlo]A niwEe] el a4 AF7A HEH7F Hojd Aol
o},

Exhibit 1. @ILj nggaxm PLP EX} 012 HE

e
(it}
12
rmn

[é%] ATXE KEMICH THZ | & PLP AFRIOf 1235000 EX}L'E

0|53 7|xt 52l 20190918 0805 FE4 20190018 1500 %20

MO LCD 274 2kl THA... 6702 =X =Y
o|tg 23l 7|esT HYAG 0| A ¥t

Source: Infostockdaily, Baro Research Center




Hi=SXl5d

ST EHHE Hd | EAE - ZAIEA | 20190430 | TR | SEHUY n=2

GERELIED

1, S kAL LMAFRE Sl Atetel 23 HEE A
b YA 201948 63 1

2 YTt nAtote e —— e

Semel Ay oS Lt ¥EEHE PLP{Fanel Level Package) AtZ &
Ch, 2FE 2t 786,000

3 s =5 T AL HE DYEE TE

4, Ui HE FE 8 5252 SE AMHINS U5t

5, 0lAME 22 e 20194 43 30

Source: DART, Baro Research Center

i

Apple, Qualconm &9 ZAXE A7G3tH AR PLP St el 2=
TSMCZ & = v}, WLP 7|9t 7]& AHAl= Infinion®] 7o}t Fik2 TSMC
o olFATF. A 20161 olo]E7& APE WLPE #7|AstHAA =z A%
o FAE A AFHoRE ToFF on, RE A= ofo]EE AP
H=g S TSMCAl Al #W7]e olEe 7

[

N
 TF g

_g

PLP= A3 zte] efaldwtel Adpgolrt. 30028 Hols 7|wo R Z#2~/v]
g oA E o] &dte] AMFEE WLPOl M]S| PLP= oA e] =2 el
7inksle] Alz"Th, AAARIZF PLP Al &85 AAdusZolel LD
912 730mm x 430mm FE]7|#Ho B LDE AZFoy, dA] A AA+E= 515mm x
415mm Alol=¢] FE] AMEolE AHE3te] PLP T4 S Zldgirt.

515mm x 415mm 719+ WLPS] 300mm 7H=e] tiH] 3w} o] WA o] Wy wjio
Ok @Al e tolE w7|AS 4 dv] wiiel Al & 9 =),
52 Ay WHel 2 vk ¢ B Fxp|7F sk, olE aysieE: WLP
tiu] 20~25% =2 A4k 97 Agaaot doa dEA Qo).

Exhibit 3. PLP= WLP CHH| MAMM SHAlg =3

FOWLP
Cost/die*
A
$0.5 |-
$0.30 |-
$0.20 |- 25X
Cost reduction! PANEL
FOWLP
$0.10 |- 470mmx370mm
1 1 1 1

2008 2010 2012 2014 2016

Source: Yole, Baro Research Center
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Exhibit 4. 515x410mm PLP= 300mm WLP CjH| X Z8A 3Hj o|A

300mmWafer 515x410mm
(70,686mm?) : (211,150mm?)

PLP is three times
| larger than 300mm Waf.

Source: Amkor, Baro Research Center

Exhibit 5. TSMC ePOP 7|4t OfZ 9|%X| vs A F 7| PLP 7|8k ZH2{A| %]

Flash Memory Die 2
Dummy Silicon Application Processor Die : ‘
. . F s e e e EeEE.e--e
B RS S

ROLs

Flash Memory Die
DRAM Memory Dies

PMIC Application Processor Die BackSide ROL

Source: Yole, Baro Research Center

Exhibit 6. TSMC= PoP7|&2 #8 HE| &l W 22|12 ofS ofxjof ME

A AL A L L L L R L R R A L LA R R
A A AR AR LR R R R R R R R R R R R R RS
A AR LR LA R L L R R R R R R LR R R R

Source: Yole, Baro Research Center
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WLP Cit| &2 WAMZE0| PLPO| ZYH

AR PLP7F WLPSF 3] T2 7]%-& ofYTt. WLP &4 o] o]HAA = 2Ho|A|xRt
300mm FHE]ojoll A tHA sfd= viy vt BH olssty] fdvh. WLPe} PLP
25 91714 FAHNA PCB7F AFFA™ RDL(ReDistribution Layer)o]gls= E4=
Eo| tolE AAste] Az}, wjio] PLPE A4 Panel Level WLPEFx

B s,
ok Fgel AHE AHelAZt WA Aoz wHuA AN FHel
spE7) el PLPF WLPSE $d3 Bdsttn B E g we AR
AgolE BT WSt B PLPE FSA R ol gt IuE ANEA
w7} Akg] uEelet,

Exhibit 7. WLP/PLPO|A] RDLZ At2E|= Ajinomotojit2| ABF

- | 2. Laser Processob ity
[l.Fll up ability ! 3.Thkness control
Small via holes
Laser via holes
Space between circuits
N

I E — .
E—— T T 3
— 7 | S— | — | S— I—ﬁ | S—

4.Copper foil less 5.Peelstrength

Applicable to high density circuit Desmear roughening

Source: Ajinomoto, Baro Research Center

Exhibit 8. PLP &% =35 11X

RDL:

* RF performance
Mold compound: * min lines and T™MV:
* Warpage space * RF !:er_formance
+  Min thickness « Reliabilty * Reliabilty

/

Components: \

Panel size:

* Warpage « Thickness Panel size:

* Spacing of dies * Pad pitch on die * Warpage

. Reliab"lty « Number of » Rellablllw
components per SiP

Source: PLP consortium, Baro Research Center
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Exhibit 9. T'd 2|2 RLD % OfL|2} MK 2™ MM

RDL fabrication + Furtherassembly =
PANEL level

PANEL level

RDL fabrication + Furtherassembly =
PANEL level

Strip /substrate level

Source: Yole, Baro Research Center

Exhibit 10. PLP 2 22 a}F|

* Material

application Lithography

+ Tape - * Thinning &
laminator * Pick and Place * Molding S 2ol S:)u‘f'te S Dicing
* Lamination plating

Equipment

4

handling,
thinning &
singulation

carrier

3 redistri-
preparation

bution

A

assembly Embedding } debonding

« EMC « Dielectric

w

¥ liquid, polymers

Carrier
steel, glass,..?

+ Handling
carrier

o
=
et Thermo granular, * liquid or film? N
- heet? 2 . » Tape or other
o release tape s ! » photosensitive .
= ¥ Alternatives? or not? Tl
+ Sputter targets . Temp(?rary
. Plating adhesives

\ J\ )\ )
| | |

Thrust 1: Assembly Thrust 2: Embedding Thrust 3: RDL

!

Thrust 4: Standardization

Source: PLP consortium, Baro Research Center

¢l o2 300mm flelH = ¥Ho AvAS =¥ T wEA IHAA
kA ZE A rﬂ‘?“* Hde waA DAL & gl wiFEel e
WS ARG of gt Aol wewtE ¥4 #eE7l Edol= o X

o =t
2 HEAAY o= PLP ARkl Aol sl Aem deAd .

a= A (RS
éommz_m

ASoh} GE Apolzel AYS AEHEUT AN AUFAE ob
Foph o544 etk A PLpe] wgelnh. #A) AMdAAs Helee
510mm x 415mm, ASE®} Decar= 615mm x 625mm, JCET2} STATSChipPac< 650mm x
600mm IS AREStH ToE o] SFAH A9 Nepesi= 600mm x  600mm
Hfds &8s,

hi:l 119,

SAW AL 6] el FAE 2eld PP BHES FRHT G
ANE vhAde dss 25 dvkn wwEt. 53 wEA Al

e
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of WA ARl PP 2 TAO 2EEFS FF: AMAAEe
PLP A% ool @glo] 2w Adxel Jwe vl & dvks el

sAMoR B 4 ol

Exhibit 11. &8 PLP A 7|Tt Alo|=

Companies Panel size (mm x mm)
ﬁ @ Deca Technologies 300X300, 615x625
T U ecuncs 510x415
B 510x515
ne;:es 600x600
G JCET
STATSChipPAC 650x550

Source: Yole, Baro Research Center

Exhibit 12. HEZHAE= WLP 22|, IAEE PLP 29

performance
f(UsS, pitch, no. dies, ....)

cost

Source: Fraunhofer, Baro Research Center
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Exhibit 13. FO 7|42 Mold First / RDL First £7IX|2 27

Mold first RDL first

Apply thermal release tape on carrier Apply release layer on carrier

Die assembly on carrier RDL (e.g. thin film, PCB based, ...)

———— —

Die assembly on carrier

Wafer/panel overmolding

Wafer/panel overmolding

Carrier release

I-I-I-I-I

RDL (e.g. thin film, PCE based, .
balling, singulation

==l=s

Carrier release, balling, singulation

Source: SEMI, Baro Research Center

Exhibit 14. Fraunhofer2| PLP 2}21 1/ (Mold First)

Placement Accurac

Laminatio .l

Molding

Laser Drilling

Mech. Drilling == Sputter == CuPlating =

Source: Fraunhofer, Baro Research Center
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Exhibit 15. PLP =92 ZXHH| X

‘,5;5
b".’ .- ‘\w

Major competitors for
Laser Direct Imaging

Major competitors for

steppers
| Major competitors for PvD | | Major competitors for Pick Major competitors Compression
& Place Moldin
g
Source: Yole, Baro Research Center
Exhibit 16. PLP Oj=oH Xat
450
400
350
~ 300
3
c 250
N
g 200
=
$ 150
(3
100
. ] .
o L —— ==
2014 2015 2016 2017 2018 2019 2020

Source: Yole, Baro Research Center
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Exhibit 17. 8 PLP Y| At 2Cm

Before 2017 2018 2019 2020 2021 2022
2016

P05 un gt
[} Powsrtech ____

mﬁ@mmnnms ) : : -

nees

GJCET I I

% :_—_

Unimicron

fRREF

- Sampling + Low Volume Manufacturing

Source: Yole, Baro Research Center

Exhibit 18. PLP 2§ x| ZX|M

Panel Packages

Organic inferposer Glass inferposer

s AL
OSATs Gmior mgw 3,

(D vear J@FDEVICES

Source: Yole, Baro Research Center

11




ojewiAE m7|’do|zt 2 O3 Ot WLPRt &

TSMCSF AR #A9 MAAA7F AME Zo] PLPo]7]o| PLP vs WLPS] W H =
2A FARRE A olsl=Y] Ak, SXNF 44 AFAR F UIES dF g
71%s0] o}um | PLPE WLPEh:= Zbel el o}#f Panel Level WLPE EFEE o]
A olt)t, witol] A Mzl PLP ¥4 PLP9} WLPE of$-2 oJudirz o
717 Aol ARl Al Fo Alrd 2 S|4 sks Alo] EfdE] Bl

TSMC7} WLPZ <k4l&}7] o] Ho+= CSP(Chip Scale Packaging)o] 3sfoldl= sj7]=
o]ATt. CSP Fan-In, & U&EE WAE H WA o2 st HAES A}
olz9] HE& AxIttE olHo] AAUTE. oE nlgo R Huldg FH 7| A
TS w2 A A8 sk

Exhibit 19. Fan-Out2 HIEto2 3t I/O && QM =7}

Fanin Fan Out
All RDL traces are routed RDL traces are routed both
inward Inward and Outward

Source: Yole, Baro Research Center

S}X]Eﬂ' %Eiﬂ 7]%0] ‘]o]—ﬁ E]]O]Ei 24/\%]:0] %7]_ ]_oﬂ UZ]—E]— =8> §H7]7§

A o we 1/08 ﬂiﬂ dardo] ARE. o] AN S

Fan-Outo]™ TSMC: Fan-Out Wafer Level Packagings A &AI7IH =83 1/0
o=

it 7e=2 Ao

3 I FollPE ol =Wzt o714 Aol Fust FF2 A
A% Ageltt. 1 apgelA vmelst v olF wrAd A3 A%
of WE o A wEs FAAY Agelth, T Wsk: WA, e )
14 QA AAe] Fa Fel 711G,

WA WALl A YElE H3le 56 Bl e dtEd] 958 Sx9 gy
Zo] Zn FAoltt. ol tufo]zo A APZ} o}FE] WE ZEAY £EE
HoAFogs, gute] =3t AfjyAlol Aol 5671 obf-E wE T4 SEE K
et Sl AHEg 1/07F SRERA vy HE dgd mE WA A =g
& AR olojXtt,

o] Verizon 5 "= FAAEL 56 @y] Lo wE 7|E W zEA
DDRS ANel-g o gt n} Qdrt. ¢ wWE Lot g &S dsy] fgolrt. 56
2 E3 g meE £52 dolErt $7FA AP/CPU, &2 o2 2ZA WlE A7 A
gallok & dolelY ¥x Friettt. wiio] tho] AAY AFT A XX EA
olF RS F ol oEMAE A Fo FA] F7HE vl it
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Exhibit 22. FOWLP= Z&£%t I/0 SEstHA Y X ESH7t 7t56iCt= ™

Fan Out WLP

II
II
II
II
L
11
11
11
11

oooo‘bo!!

_._6

FC BGA

Source: Yole, Baro Research Center
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Exhibit 20. WLP= C}%¥5t OJEHHAE T{7|H ZSSiZ0| XHE

Interface / Encapsulatlon Electrical Redistribution Stacklng / Integratlon

= me T WMHF“

Source: Yole, Baro Research Center

Exhibit 21. WLP= X3 ¥t £3782e EME 2F #HE Mid-End 7|=

“Middle-end” vs Front-End vs Back-End

‘Middle-end’
BE

assembly & test

Courtesy of Stats ChipP.

Source: Yole, Baro Research Center

Exhibit 23. 0{Z2|#| 0|2 FOWLP $=2 MU (FoPLP Z#)

(427H)  m 3D Stacked Dram&NAND " MEMS/Sensors

Logic 3D SiP/SoC B RF/PMIC/Analog
2500
2000
1500
1000 I I

1

0 |
0 - E E BB

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Yole, Baro Research Center
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Exhibit 24. FOWLP Oj&% M3H(FoPLP Z3h)

808
700
600
500

400

300

20

« 1l |
, |

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

o O

Source: Yole, Baro Research Center

Exhibit 25. 7|3 & FoWLP H|Z F2}(FoPLP =3l

B Panel >330mm = 300mm = 200mm
12
1
nET
0.8 I I I
0.6

04
0 = B

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Yole, Baro Research Center

Exhibit 26. FOWLP O{Z2|#|0|M OfZ=< H|Z=(2014) Exhibit 27. FOWLP O{Z2|#|0|M D=l H|Z(2020)

Stacked  Bluetooth MEMSAudBtuetooth Wireless

Analog Me 2% Stacked8% Codg¢GPS) Baseband

Specific IC,... ’ Memories 5% SoC, 30%
RF, 13% ] 8% A
Wireless Processor '

Baseband s, 10%
PMU/PMI SoC, 58% Analog
C, 15% Specific PMU/PMI
IC, 10% RF, 12% C 15%

Source: Yole, Research Center

Source: Yole, Baro Research Center
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Exhibit 28. FOWLP= C}O| A}O|= ZtA -> MIM H|E X / o 22 clo| A% /PCB H|E Z

ZtA

“Fan-in” WLCSP

Wireless SOC 90nm

PCB 0.5mm pitch

Next CMOS
generation

FC-CSP, WB/FC-BGA

Wireless SOC 65nm
Next CMOS
1 l 1 l 1 generation

PCB 0.5mm pitch

‘\V “Fan-Out” WLP

PCB 0.4mm pitch

Source: Yole, Baro Research Center

Exhibit 29. FOWLPOJA{ PCB 7|E0| A}2}X|®HA T}7|% H|& PTXE 3}

WB BGA Package

Test

Depreciation of 25%

equipments
25%

Assembly n
Process + Deprgcnatnon of
Materials (wire equipments
bonds, die attach, 30%
molding...) Substrate
20% 30%

I X XL X
FOWLP Package

Test
15%

Materials
Direct / Indirect
{mold compound,
passivation
resists,
chemistries and
cleaners)
55%

Source: Yole, Baro Research Center
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Exhibit 30. YA 7|Z 23)/meca 2H =W

2013 2014 2015 2016 2017 2018 2019

Intel

GlobalFoundries

Samsung

SMIC

TSMC

umc

Source: IC Insights, Baro Research Center

Exhibit 31. flo|m ¥ AEHZ(Stacking) OjZ=H

® HPC & networking

------------------- 2023
® Consumer o 7 g $5 749M
® Others (industrial and medical) ‘\‘
............. 2018 : \
4 . $1758M $2722M 4
R CAGR 18% !
S 1
|
\ /
\ *CAGR 9
H +27% /
/ $452M
“._ CAGR25% .~

Source: Yole, Baro Research Center

Exhibit 32. Embedded WLPE= 27tX| HEjZ ZIstE - SC|IE 90| 7|4t FoWLP / PCBIf7|X| 7|4t Embedded Die

NANIUM

Embedded SiP

u—-‘-‘“’t

KO-

Source: Yole, Baro Research Center
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Exhibit 33. B9l AEjZ 7|3 2 2 YA

Without With Without Embedded in Stackin;
Type Technology name | With TSV TSV Substrate Substroite Substrate technologgy
CoWo$S * *
InFO on substrate * *
Foundry &
3D SoC * * 2.5D
TSV interposer * *
I 52 Ahcron 3D stacked memory *
IDM Pivsuncd RDL interposer * %
P Foveros *
(intel B s % *
g FOCoS * *
OSAT @G micor SWIFT * * 2.5D
8PIL suT * *
i-THOP * * *
Substrate ’SH'NKO
manufacturer Unimicron FC-EIC * * *
IP XPERI Hybrid Bonding * * * * 75D &
3D
*3D SoC will use hybrid bonding & TSV may be required  **Non-exhaustive list of companies
Source: Yole, Baro Research Center
Exhibit 34. TSV-Less AEfZ 7|=
Alternative technologies
to TSV interposer
{ |
RDL InFO Hybrid
interposer | on substrate Embecdied erace )'(Pz‘::ding

s, J

intel)
Eed

o>
(e

3410 pacn, 30

Silicon bridge RDL Opm Silicon RDL Chip first + RDL Chip last + Embedded metal layers or 2 wafers
instead of Si interposer deposition and deposition + RDL embedded Si interposer bonding with
TSV instead of Si etching + flip bumping deposition and Cu bumps.
interposer TSV chip etching No TSV
interposer needed
Source: Yole, Baro Research Center
Exhibit 35. Fan-Out Ij7|%& ZHH|/AXH| A]Z Mot
$800 M
> $700M
$700 M
$600 M
$500M
$400M
$300M 5 $200M
$200M
- - .
.. HR Il
2018 2019 2020 2021 2022 2023 2024
» Equipment = Materials

Source: Yole, Baro Research Center
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\
\

\ . .

i Early Fan-Out Activities | [RSUSES
i (long history, high volume) W Face-Up
! W Fan-Out
i

i

'

'

\

\
\ HD \
t s FOWLP
\ M-Series ' made :
ewLB RCP "\ e ," possible e
licensing licensing 'l 1
RCP eWLB and first and first i RDL-First ,' InFO InFO first ePLP first 1 new player in HD FO
creation creation volume volume : R&D ' creation  volume volume Cost Pressure in Core FO

<2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

w Steerao mecanics] !

Freescaie | (infineon ﬁ nejies — i

X x intel ; En 'Q'ﬁ"'...ﬁf.'-‘»!'
3 (!

|
\
1
1
'
|
'
|
|
'
1
1
1
|
1
1
1
1
1
'
1
1
1
|
i
]

SAMSUNG
ELECTRO-MECHANICS.

. 4 \ nees S g— !
G JCET / \ e ,
\

! \ I,

] \ =% e I

2 \ D, Do usgeech s ]

r1am_nn'p ; \ '

/ L Vs i

/ \
; | GiceT] | ﬁ' !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /

Source: Yole, Baro Research Center

Exhibit 37. Fan-Out I{7|d H|=L|AE D2 E2|Q} IDM2| ZM HElZ ZIs}

of¥

19% "O%
2019
6%
257 A $3,864 M
20 I 7 AGR"'\C)%

C
35% $1,584 M =

20 I 5 GR “'7—3% 719
$847 M CN 1%
/' 65%

$244 M) cpGR o7 65%

/

100%
OSAT only impact IDM entry vsIDM

Source: Yole, Baro Research Center
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Exhibit 38. Fan-Out I{7|d OfY= AE

TSMC: the HD Fan-Out leader SEMCO: the next biggest Fan-Out contender

Today Today Today

HD FO Core FO Core FO

ELECTRO-MECHANICS [Ruialil W | Pometech LS 4
What’s next? What’s next? What’s next?
Potential Potential Potential

HD FO
End-Customers* HD FO  End-Customers* ~ HDFO  End-Customers*
@ AMD 1 SAMSUNG

. ELECTRO-MECHANICS Core FO BN, Powertech Core FOAMD 21 (intel')
(Brusiicon s

HD FO .’ ePLP PoP ' : ) MCI’OI\'
@ Qualcomm Qualcomm

Source: Yole, Baro Research Center

Exhibit 39. JJOAHE ¥ Fan Out O{Z2|7|0|d % T AK|

10 county
10000
1000 Core Fan-Out %
ne;:es w ELECTRO-MECHANICS
G JCET
100
Pack i
@ Deca Technologies (arﬁr:frel’\f’:'lz)e

2x2 5x5 10x10 15x15 20x20 >20x20 >>20x20

Source: Yole, Baro Research Center
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Exhibit 40. Fan-Out ZH| A% Hot
800

700

600

500

400

Market ($M)

300

200 I |
: - | | |
" - L | ! |

2015 2016 2017 2018 2019 2020 2021

" Sputter ¥ Lithography " Pick & Place " Coating % Debonding ™ Molding

Source: Yole, Baro Research Center

Exhibit 41. Fan-Out AX{ A|ZH Mot

160

140

120
100
60
40 l

Market ($M)
3

20

2015 2016 2017 2018 2019 2020 2021

Photoresist ~ * Dielectric ™ Molding compound ™ Glass carriers

Source: Yole, Baro Research Center
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Exhibit 42. I{7|% QlE|1go|M =2

FO SiP FO SiP + F2F
PaCkage architectures 2nd generation FOWLP M
Ist generation FOWLP verews = ®
3D PoP /

FO PoP with 2 FO Packages

Single Chip FOWLP FO PoP with TMV Stacked dies

— E— e =

Multi-Chip FOWLP + Face to Face (F2F)

i Sesees (1

At

Single chip with passives

Source: Yole, Baro Research Center

Exhibit 43. 22| 1{7|& Mot

30
CAGR ~ 4.6%

25 _‘/;_-—; - | ]
20 == BE B

I5

10

5

0

2016 2017 2018 2019 2020 2021 2022

Revenue ($B)

®WB-BGA ®FC-BGA " Lead Frame “WLCSP BTSV

Source: Yole, Baro Research Center

Exhibit 44 M| 22| ClHio| A& CiFet HEHO| Tf7|X|SS 8 A

Memory packaging platforms
Wire bond-BGA | Flip Chip-BGA
Lead frame (WB-BGA) (FC-BGA) 3D IC (TSV) WLCSP

N

Ta\""aN =\ 7= SFF
"""\ m 1 (123111
| ]
SOT/TSOP ﬁ w ° w
- TSOP-SD2 (2+0) staircase
J’é—k BGA can be FBGA,VBGA, BOC, COB etc.
Can be Multi chip / stacked / SiP format Single chip format

Source: Yole, Baro Research Center
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Exhibit 45. CiEAl0|E 7|2 &8%t SiP

N ﬂﬂlRata
/'( INNOVATOR IN ELECTRONICS

SKYWORKS

Source: Systemplus Consulting, Baro Research Center

Exhibit 46. RF FEM SiP o{M2a| A|%

802.11 ax / DB-

802.11 ac/ DB-_ 802.11ad/TB MIMO

802.11 ac / DB 802.11 ac / DB-... MIMG
802.11 bgn

GSM, GPRS, ED

GE
GSM, GPRS, ED 802.11 ac/ DB LIRSk

LTE-A Pro \‘ DGE
802.11 bgn/"
2017 /. 2023

5G mmW
LTE-A Total market: o Total market:

$2.5B $4.9B == EEA
UMTS, HSPA 5G sub 6 .
\ LTE

LTE-A Pro

LTE

Source: Yole, Baro Research Center
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Exhibit 47. 2 HI2! RF FEM 1j7|X| EzlE

>

Need disruptive innovation
in packaging

Future
. = : direction ??
i

€~ Antenna outside phone - Antenna“on phone Dot I Antenna on flex PCB H Antenna in package

>
C 3

35 body case”
Discrete PA Single-side SiP Double-side Enhanced
packaging SiP double-side SiP
30

N
w1

[

PA + Antenna
*/_// 3-5 FEM 7-9 FEM + RFIC + FEM
No FEM, Usually | FEM (Tx,Rx) PA + FEM 5.7 FEM

PA + Antenna + RFIC+ + Modem
Discrete PA Discrete PA still main integration  {PA + FEM integration FEM+ integration integration

Frequency bands s
o

<€ Discrete pkg = Level of integration = Highly integrated SiP
S

2008 2013 2019 2020 2022 & beyond

Source: Yole, Baro Research Center

Exhibit 48. 568 RF Front End 7%
|

mmWave baseband tE;\éek!:fpe
modem SiP technology

PMIC / 2 -

> 5G PAM
Baseband 4= > 3G/LTE PAM MHB '
modem
Multipl | Tune
—>  3G/LTE LB PAM 2 gl;fxy AN
- Transceiver

2G PAM

L Tunent__
‘ t Antennaplex "/
MIMO
GPS module ‘ Y . 7 4

4x4 MIMO DL

Y </ ‘ P
Wi-Fi/BT module Diversity receive B
—_— &)
o
Diversity receive May be =
shared 5
> ~
Diversity receive X
May be integrated 1

Source: Yole, Baro Research Center
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Exhibit 49. O|EMHAE Tj7|X|8 =8 A%
}Widel/ﬂ

ll]fl.lllff Dielectric

materials

Dielectric
materials

I Dielectric materials I _

Source: Yole, Baro Research Center

Exhibit 50. Fan-Out A|Zt2 HD Fan Out ZAI0 2 XIgtE

2024
$3,864 M

2018

$981 M

$1,423 M

Total Fan-Out market value
$495 M CAGR +25%

CAGR +19%

HD Fan-Out: high-end to high-performance devices [l Core Fan-Out: low-end to mid-end devices

Source: Yole, Baro Research Center
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Exhibit 51 {ERHAC T{7|% ZHE

Increased functionality, performance...

Integration:2D e > 3D s
Leadframes | wyo IC substrates I IC substrates-based ]
Multiple Dies m = . ' et o
. . Interposer .
WIB BGA Flip Chip 3DIC  based SiP
[ ] = ! = = ) (Si, Glass, Org)
s

Single die

Package Substrate “
Fan-in Fan-out spegegeiee

(organic)
Embedded die

(in substrate or

QFN,QFP

PCB

(organic board)

Bumping, Pillars, Studs, Through-silicon-via, Bump-less, Embedded Technologies...
Interconnect: o

¥

Source: Yole, Baro Research Center

Exhibit 52. PLP A 2=

Maximum package | gtgrm 10 O 15*1Smm

size n

Max level of RDL 2RDL 3ROL N
Line/Space (15/15pm 10/ 10pm &8ym 5/5um
Package minimum

thickness (without 250um 200pm I 50um >
BGA) :

Minimum die sze (X-Y | 900pm 500pm 200um

directions)

Maximum die size (X- BGE | Zmm | Smm A
Y directions)

Minimum bump pitch | 400pm 350pm
Minimum die-to-die 250um 200um N

distance

Source: Yole, Baro Research Center
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EUV + PLP =gte 2 AHdHEXIo| HiM 22| H%E 7|cy

AHAZE R RIEAE Asleitta s BE FEo AAHS Fols
F = ¢, PC A& A Intel?] CPUSF AAEWSE [PE & =+ gloy
5GE A A3 wE Qualcomm} Wireless Band 3 Al Zel A 83 AFo|E 7]
3|7} ol AE Tt

ge=g AFoME oln RS E WEFHAN TMCE oFd FE317]
of & Zo] Wl MFAAct. tint EWel: Y FAel A= 4 A7 TSHC
o} F 29 Top-Tier2A ZAAsta vk dolde aFHo|ty, oy Apa
A A AR gEge 7l EWVZF 27 kil Hie 20200 o] F H71A vlE
A-AHE FFo dviel VEgoR ug 7FedA oo gy Qvia 3t

I A8 olfoltt. wEA EAAE
2 A4S 7HE RS FHn. AR
A

our 29/ @Ee [ =de 5 odEA 74 26 TR EAAE F7b
WL AP AR BHAT, oJeHAYs, d2E, solus Feo A}
AR PP BA FHES FHY 5 AS Ao dabur,

RDL, &% A4 5 PLP #AAAE Ajinomoto 5 3¢ GA|Eo] GBI AAES
B Aotk ok FA Awn A A E oln] FAksbr) o] FolA] the
Aol b= dAE wEY F7h7F ZidiEnt. SN A PLPE ZEHA

2E Fgo] 7lgdd.

(Watetay)
6,000
5,000
4,000
3,000
2,000
1,000 I I
0 Illlllllllllllll--
?{9(‘/ \l-d CE} (OQ\\/ & &\\\' ;&Q &y@’ O oob 3 Q/((\\ e@\ <<>e(’ R & & o‘b & (/eb_ R O &
?S(\ S QJ(\' ,\O(\ Q’b 0 {060 . \Q® \(’) V"C) d\, @@’b (})«‘o Q/& \>®§ (7\q I\ \\er @\Q b@o @(\L) %
Qo‘$ \5\\2\ O EF ST & C® & VS
B Ay ©) Q NG
7,(\ Q’O \\O
<X AN $’b

Source: Z‘A/, Baro Research Center
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O|2H|A YA (039030 k)

dlo|X o{Ed, o|O] AEIE

[IT/Small Cap] lo|d ofde ol HXY XMWY
O0|5#E Equity Analyst
myrocky@barofn.com BAb @AY TGN dolA ojdy Fu= olu] A Folu] of
+822-6099-8505 of weh gul e A7)e] mFo] I FEo] olFold Ao 7]
QM= RA . #e FF ol AER Hash A glEAsh ol AA DRAM
e 2224 Voi 2 ®2gw A M AgFo|n = 3}k
flneence@barofn.com :o fe VOI-d Z‘]]7—1e = EO [e) o‘ 7 = R4 gT ]ti o T PRAM ;} X]' ﬂ?ﬁ
+822-6099-8506 TR g H&d Ag wEN / dPeldE Aad =2 749
Aoz 7t
NotRated oy Sy, wEN FRMOIS 7|2 M
Target Price -
SHF 870008 Al PLP #Hel 671 FA Al 1,0009 99 #lelA =P wjZo]
SE4YE Zig= e, elol A theld w7z e B 2,000 4744 viE el
st A, EARE 002 / WV F9E E83 PLPE dolA8 =HEE
Key Data 2019 098 20 ALk HolA =gy BEA £34 2 PB & T8 FE ANt Z
dass 4=A el Aw). wio] PLP ¥ o}y Intel EMIB 5 3D 917174, 568 PCB
KOSDAQ 649.07 T AuWMAE 9714 F8 TUre A AR deolAd =¥y FeE
&R o2 F74E A
Trading Data
M7ESS (EeE 1718 Clageo] £Xt MoI2 ML o
LTS () 123
Q29I X2 (% 104 o - B} - =
ot I e agelelt 200 Haelel A AN sHel o
52: X7t (:J) 38'150 AL FAA 282 &3, gaddeld deolAd Efd/=de= vt
T — I . - = - >
602 ATIAND (Alole) 75 EAEG o]9) JoEE "WoyAu, wjEd VdEE & AE.
FMM(Fine Metal Mask), HIAA(Hole in Active Area), Oxide TFT & 7]&
ma== %) of EAlstA] ¥l fxZolg HolA FulEel T AF S o
HaE 9 109l 317 ke dtheE X FAtel= FAAJ] A 71EA AoE fud
Financial and Valuation Summary
Performance Fiscal Year 2015 2016 2017 2018
(pt) e O Technics KOSDAQ T ET NI 270.0 307.7 404.2 294.1
210 =7t2 YoY (%) 12.3) 14.0 313 27.2)
160 ol (M) 285 213 60.0 17.9
FYAO|AE (%) 10.6 6.9 14.8 6.1
110 20/ (Mot 243 19.1 4238 2138
60 4 . . . : EPS () 1,976.7 1,557.8 3,487.2 1,777.9
Sep-18 Dec-18 Mar-19 Jun-19 Sep-19 EPS =22 (%) 26.9 212 1239 (49.0)
FIHESE (%) M 6M 12M P/E () 63.1 576 209 41
2=t 20.0 33.0 61.4 EV/EBITDA (x) 357 29.1 119 285
SOF7t 131 46.5 82.4 ROE (%) 84 6.2 12.7 6.0
P/B (x) 5.1 35 25 24

Source: Dataguide, Baro Research Center
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0|2H|3 Y A(039030) Xl FX| =

CHARCH = 2 =AM

ZAT|(A o) 2014 2015 2016 2017 2018 ZAT|(A ) 2014 2015 2016 2017 2018

TSR 207.3 2090 2509  256.1  241.0 EXT] 301.8 270.0 307.7 404.2 294.1
HFHR 47.2 41.4 50.3 49.3 57.7 BILS (Y-Y.%) (1.9) (10.5) 14.0 313 (27.2)
HEA 71.1 68.7 101.2 107.8 86.9 ool 56.7 285 21.3 60.0 17.9
R L RpAE 83.7 93.7 93.0 89.3 92.3 BILS (Y-Y.%) 166.5 (49.6) (25.5) 1821 (70.2)

B 7SR 1724 1638 157.7 182.4 1875 EBITDA 73.7 43.0 37.2 73.8 30.5
SRR} 15.3 17.7 215 28.6 28.2 Hoj9[ a0l (3.3) 2.3 (2.0) (7.5) 2.6
FE AN 150.2 138.9 130.0 1472 1519 20| X522 (1.3) (0.5) (0.2) (0.1) (0.1)
SR 6.9 7.2 6.2 6.6 7.3 9|5tz ol 1.7 3.6 (0.4) (8.7) 1.8

AakEA 379.6 3729 4086 4385 4285 x| 2 a0l (0.1) 0.3 0.5 0.4 0.6

FSEH 96.0 65.2 85.7 76.3 46.4 HIFAISALY 29 53.4 30.9 19.3 52.4 20.5
of A = 20.6 12.1 32.8 26.3 11.6 40| 42.3 24.7 19.4 43.0 21.9
TS O| AR 53.1 423 28.8 26.0 26.4 X6} 7| ¥ et 20| 41.9 24.3 19.1 42.8 21.8

B 7S 7 35 27 0.7 0.7 33 78 (Y-Y,%) 117.7 (41.6) (21.3) 1211 (49.1)
| 7SOl R 0.0 2.0 0.0 0.0 24 NOPLAT 44.9 22.8 15.4 49.2 12.9

B &AH 99.5 67.8 86.4 77.1 49.7 (+) Dep 17.1 14.5 15.9 13.8 12.7
A2 6.1 6.1 6.1 6.1 6.1 () HEX=EX} (9.9) 27.6 (1.0 12.7 6.8
A=doig 73.8 74.5 74.9 74.9 74.9 () Capex 7.8 3.0 8.0 29.2 6.3
olgjdoig 196.4 2182 2361 2777 2952 OpFCF 64.0 6.7 24.3 21.0 12.5
AEEy 0.3 2.0 0.5 (2.0) (2.3) 3 Yr CAGR & Margins

7|54 (0.1) (0.1) (0.1) (0.1) (0.1) BN EIIS(3Yr) 25.2 12.3 9.8 10.2 2.9

AEEA 280.1 3051 3222 3614 3788 el ZIH8(3Yr) 53.6 (6.0) (21.0) 19  (14.5)

S5iRHE 276.2 2971 2909 3265 3346 EBITDAZ 7}(3Y) 45.1 (2.5) (14.2) 00  (10.8)

=R F 5.9 28  (21.5)  (23.3)  (28.9) &0l = 7+8(3Yr) 33.7 (3.7) (17.4) 0.5 (4.0)

ROA 115 6.4 4.9 10.1 5.0 2491021 (%) 18.8 10.6 6.9 14.8 6.1

ROE 16.4 8.4 6.2 12.7 6.0 EBITDADIAI (%) 24.4 15.9 12.1 18.2 10.4

ROIC 15.6 8.0 5.2 15.9 3.9 20|28 (%) 14.0 9.1 6.3 10.6 7.4

YESEH FREXK E

ZAT| (A 2A) 2014 2015 2016 2017 2018 ZAAT| 2014 2015 2016 2017 2018

Holsa 78.4 9.4 35.1 36.7 12.9 Per share Data
| 20| 42.3 24.7 19.4 43.0 21.9 EPS 3,424 1,977 1,558 3,487 1,778
KHAFARZIH] 17.1 14.5 15.9 13.8 12.7 BPS 22,547 24512 25861 29,043 30,383
XA B2 9.8  (23.6) (7.2) (359  (11.9) DPS 200 100 100 200 100

S AL (BT 35 37 (351) (145  (19.4) Multiples(x,%)
Ik PN IZNESIY (10.1)  (10.0) (3.5 (0.6) 30.3 PER 36.6 63.1 46.9 20.9 411
Of QU RETHZD) 7.4 (9.8) 20.8 (42)  (17.3) PBR 5.6 5.1 2.8 25 2.4

£xjEE (9.1) (5.5) (9.6)  (32.5) (1.7) EV/ EBITDA 20.9 35.7 23.6 11.9 28.5
ChI| ERFRFARZEA (0.0) (0.8) (2.7) (2.1) 0.3) Hj gt=ol 8 0.2 0.1 0.1 0.3 0.1
AT EXISHZA 0.1 0.7 25 0.0 0.0 PCR 20.4 31.6 24.0 17.5 15.6
Mu| EX} (7.8) (3.0) (8.0)  (29.2) (6.3) PSR 5.1 5.7 3.6 33 2.0
S8 EXIAZIA (1.4) (1.4) 0.4 (0.4) 0.4 HREHHEM (%)

MEHZ (34.2)  (13.3)  (19.7) (2.4) (3.6) =iju8 355 22.2 26.8 21.3 13.1
PEEEST (33.7)  (11.8)  (16.4) (1.1) (1.4) Net debt/Equity 21 0.9 N/A N/A N/A
INCESTE (1.2) (2.5) (1.2) (1.2) (2.5) Net debt/EBITDA 8.0 6.6 N/A N/A N/A

=== 1.2 25 1.2 1.2 25 e=H|g 215.8 320.7 292.7 335.4 519.1

#HaZ =724 32.3 (6.7) 6.3 (1.5) 8.0 O| RHE Abul & 42.8 58.6 99.6 1,148.1 213.0

E£# 258 (Gross CF) 75.1 48.4 45.9 76.3 38.0 O| Kjt| Z/oH ZH 0.6 0.3 0.2 0.1 0.2

() REA=ESIHHD) 9.9 27.6 (1.0 12.7 6.8 Kok =

() Mu|Ex} 7.8 3.0 8.0 29.2 6.3 SEFREE (%) 81.6 83.4 80.2 80.7 79.6

(+) XHobofzt (1.4) (1.4) 0.4 (0.4) 0.4 2+ E XX %) 18.4 16.6 19.8 19.3 20.4

Free Cash Flow 75.8 16.4 39.3 34.0 25.3 AELE

() 7IEHER} (0.1) (0.7) (2.5) 0.0 0.0 xHel 2 (%) 15.9 12.7 8.2 6.7 7.1

ooz 75.8 17.2 41.8 34.0 25.3 RE7 | KH2 (%) 84.1 87.3 91.8 93.3 92.9

Source: Company Data, Baro Research Center

Note: EPS &= & X 5/4 EPS
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[IT/Small Cap]

O|5# Equity Analyst
myrocky@barofn.com

+822-6099-8505

24F RA

fineence@barofn.com

+822-6099-8506

S XM O] (005290 kQ)
PLPE EZE P X|AE £ZL|C}

2 QU PLPE ZE HX|AE 23 UH

Adatel etk pLP AL DG AvAS FH I
ghel. A AL PLP FA7E ol FAIW X E HAXES X FA
AmA 5ol AMd ez 7d. wh=A 71488 AF KeF 2 I-
Line A9 £E #HAZEZA w=A A& EUV / ArFell Bl A7
e e, sHAWE SARS] K AlEelAM el =3 AR A9, ArF
Sakske] W JPSLmol HEolM A Ad / =Ast 2y 24
7hsd AlFelEh= el 29

lo ot

Not Rated
Target Price A, XFEE AZ0| QolE §83] F4z WS
x|t 15,500
SE - ArfF / BV & 9 AlEol AAS Hole 1H7F AFEd uig
TAbsl e AEHA EAEE How Fet 58] ArFe 1AL
Key Data 20194 098 20 & MR wWE Jhd Bola glo] 20208 FHE ov e AF 7)o
Sector e Vs Ao dA. A FHFQA s FRIWRETA AFo
KOSDAQ 649.07 AQEHH mEd / ey BF dE A JA} AFE AR &A
=4kst d3AtErE 2 Aoz V)
Trading Data
AZHSY (MY Q) 796.9
MCI22 QA X H Mo ==
AL (o100 . LD ACt2e YAH o|x, wEH MY 8
Q=90 X|EE (% 6.3 _
=l xiEE o0 Hl7] wjEol 4 307919, odddole] 4879lYom AW ] ¥ /
52z 174 (9) 17,400 g = , s, 3\l = == AL 3
oo ot (2 6520 U EE A ARF. ARAA / Skseldz F Fa Ay
T = i
60 YHAHFCZ (MUY 915 A5 3yl JMEEC] ERE Holm Ao A FAIE
At et T2 g e 2o AR hA o ©, A aEde] /
=o7= @ LedzZeele LD @) Aot BAd S A% Yoy Fajl
srzg~ 9 99l 364 v 2= W EH /PGPl Vo= mng ow vy
Financial and Valuation Summary
Performance Fiscal Year 2015 2016 2017 2018
(pt) e DONGJIN KOSDAQ ELT NN 709.3 765.0 785.2 827.2
210 SUE Yo (%) 5.9 78 26 54
oy (MAR) 58.5 454 719 71.0
160
gooolE (%) 8.2 59 9.2 8.6
110 20[2 (A2l 19.9 264 450 480
60 =+ r . . y EPS (&) 445 550 904 928
Sep-18 Dec-18 Mar-19 Jun-19 Sep-19 EPS ZUE (%) 83.7 235 64.4 27
FILESE (%) 1M 6M 12m P/E (x) 1238 2758 16.9 165
=zt 7.3 46.2 55.0 EV/EBITDA () 6.6 92 8.9 926
OV ESE 0.3 59.7 76.0 ROE (%) 133 146 197 169
P/B (x) 1.6 38 3.0 2.6

Source: Dataguide, Baro Research Center
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S TIM| 0] 74 (005290) XH 7 H| &

ChACH =B =AM

ZM7| (M) 2014 2015 2016 2017 2018 M7 (M) 2014 2015 2016 2017 2018

TSR 2281 2557 2648 3028  363.6 EXT] 669.6 709.3 765.0 785.2 827.2
HFHR 28.9 57.3 65.6 94.7 111.6 LS (Y-Y,%) (12.5) 5.9 7.8 2.6 5.4
ofExH 2 1239 1231 1224 1236 1435 =i0[9 37.7 58.5 45.4 71.9 71.0
R L RpAE 63.1 65.9 64.4 70.2 90.6 BILS (Y-Y.%) (16.9) 549  (22.3) 58.4 (1.3)

B 7SR 399.6 4000 3928 3643  396.8 EBITDA 72.1 94.0 119.1 113.3 106.5
FRRRRA 34.8 44.9 53.4 41.2 57.6 ool ol (23.5) (33.8)  (13.1) (14.0) (9.3)
FE AN 341.0 3341 3199 3058  324.8 20| Xp4=9) (18.9) (15.8)  (13.7) (12.3) (11.6)
FE RN 23.8 21.0 19.5 17.3 14.4 o|5hakad A0 (0.3) (5.8) (3.7) (0.9) (2.3)

AHabEA 627.7 6557 6576  667.2 7605 x| &2 20l 0.7 0.0 0.0 0.0 (1.0)

7S 409.6 4249 4043 3383  355.8 HIFAISALY 29 14.2 24.6 32.3 58.0 61.7
ol 24 =H 475 4.1 51.9 55.6 68.7 g7|20]9] 10.6 19.9 26.4 45.0 48.0
TS0l RHEAY 3526 3684 3349 2693  266.6 X|Hj 7| 7|20 10.2 19.8 26.0 44.8 47.7

HFSF 79.2 60.3 56.3 61.3 98.8 BIt8 (Y-Y,%) (59.7) 87.4 32.3 70.6 6.6
| 7SOl R 61.4 40.0 38.3 48.2 80.2 NOPLAT 28.2 47.3 37.1 55.8 55.1

B &AH 4889 4852  460.7  399.6  454.6 (+) Dep 34.4 35.6 73.7 41.4 35.6
e 21.0 234 237 25.7 25.7 () HEX=EX} 17.6 (04) (12) 9.4 23.6
A=doig 71.1 86.3 88.4 1223 1223 () Capex 33.4 38.7 61.8 36.8 50.5
olgjdoig 20.0 32.8 57.4 1027 1412 OpFCF 11.6 44.6 61.1 51.0 16.5
AeExd 20.7 21.8 20.7 13.3 12.9 3 Yr CAGR & Margins

Rp7| 7 0.0 0.0 0.0 0.0 0.0 BN EIIS(3Yr) 135 75 5.3 55 5.3

AEEA 1388 1705 1969  267.6  305.9 el ZIH8(3Yr) 62.7 28.8 24.7 24.0 6.7

ESIAtE 520.9 518.6 499.6 489.5 525.1 EBITDAZ 7+8(3Yr) 29.9 18.6 29.0 16.3 4.3

=R F 3852 3511  307.6 2228 2351 &0l E7+8(3YN) N/A 40.6 90.7 61.7 34.0

ROA 1.6 31 4.0 6.8 6.7 2 2i0]2 & (%) 5.6 8.2 5.9 9.2 8.6

ROE 7.7 13.3 14.6 19.7 16.9 EBITDADIAI (%) 10.8 13.3 15.6 14.4 12.9

ROIC 5.4 9.1 7.3 11.3 10.9 20|28 (%) 1.6 2.8 3.4 5.7 5.8

HESEE FREXX E

ZAM7| (M) 2014 2015 2016 2017 2018 M| 2014 2015 2016 2017 2018

Holsa 353 61.3  106.8 82.6 62.7 Per share Data
27| z0|9f 10.6 19.9 26.4 45.0 48.0 EPS 242 445 550 904 928
REARARZHH] 34.4 35.6 73.7 41.4 35.6 BPS 3,160 3,514 4,010 5,135 5,875
SHMAREZ (21.8)  (19.4) 02  (14.4)  (345) DPS 60 60 60 90 90

o S| AZUS(SIH (10.4) (5.5) 4.1 (7.2) (20.0) Multiples(x,%)
Ik PN IZNESIY (10.0) (2.0) 1.2 (6.5)  (20.3) PER 14.9 12.8 27.8 16.9 16.5
Of QU RETHZD) 4.7 (3.6) 4.1 8.3 9.0 PBR 11 1.6 3.8 3.0 2.6

EXHE (37.3)  (38.6) (695  (48.0)  (74.4) EV/ EBITDA 7.5 6.6 9.2 8.9 96
S| EXPRHARZE A 0.2 (0.5) (27  @17.3) (8.8) = EN=TR=Y 1.7 11 0.4 0.6 0.6
AT EXISHZA (0.3) 0.4 (0.3) 4.4 (0.1) PCR 1.9 26 3.8 8.9 3.2
Mu| EX} (33.4)  (38.7)  (61.8) (36.8)  (50.5) PSR 0.2 0.4 0.6 1.4 05
FRER 2 (4.5) (0.9) (CN) (0.0) 1.0 HEHAHE (%)

e (2.8) 47  (30.7)  (20.0) 25.1 =iju8 352.1 284.6 233.9 149.3 148.6
xel 2=t (1.4) (12.8) (31.3)  (50.4) 29.2 Net debt/Equity 277.4 205.9 156.2 83.3 76.9
INCESTE (2.5) 15.0 (0.3) 32.2 4.7) Net debt/EBITDA 534.3 373.4 258.2 196.6 220.7

== 25 25 2.8 2.9 47 =g 55.7 60.2 65.5 89.5 102.2

2 =2 4.7) 277 5.9 11.2 12.8 O| RbE AbHY 2 2.0 3.7 3.3 5.8 6.1

E£# 258 (Gross CF) 82.3 98.7 1267 1234 117.3 O| Ae| 2/uH = 2.9 2.3 1.8 1.7 1.6

() REA=ESIHHD) 17.6 0.4) (12.1) 9.4 23.6 PN

() Mu|Ex} 334 38.7 61.8 36.8 50.5 S5HRHZ (%) 89.1 83.5 80.8 78.3 75.6

(+) XHobofzt (4.5) (0.9) (1.1) (0.0) 1.0 H2+E XX (%) 10.9 16.5 19.2 21.7 24.4

Free Cash Flow 26.8 59.5 76.0 77.1 44.1 XERAE

() 7IEHER} 0.3 (0.4) 0.3 (4.4) 0.1 xHel 2(%) 74.9 70.6 65.5 54.3 53.1

olofsiz 26.5 59.9 75.7 81.5 43.9 X7 RHE (%) 25.1 29.4 345 45.7 46.9

Source: Company Data, Baro Research Center

Note: EPS &= & X 5/4 EPS
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= AE FYY B N IHEY € FNENNRY AFE F2 NESH LY HO/F 0| YEL/t
N T2 HHY B £ FAEYAE0 ATE S8 XS 1% 08 BRI X FEL/ct
FMEYTEO YSHAES A2 HEY HY § FNESNEY AIFE FFY XE2 I AT YEL/c)
FMEYTZE JBER 5 A SN AT HEE 0| Lttt

FMEYT RO/ R HEB SO/ 2 GO YLALE oA HErH HIELASS FOIBH
FAEYARE S HHEEM BE HIHS SMONA YL/t

FAEYARE SALY 59 90| OlE FRUE OlLP BESE £X, WE H HE O/ * YSL/L
FAEYAZ0) FEE YL SN ENAHE NEE BE A2 U FHZRE YO/F HO/L, SAHE T HESO/L SFHYS
HEY * YL G Ol FROE £ AEE DAY FHEX F0| P B YYLHY P FYNEE AL

A
= — oo =2 T

on OE

M Mo M M e M

2 12| 8%,
(&) T . =x enrna =57} 1|2| (%)
= mag= x| %
ARt o7 BEF7HE) CHARAL "HAFIE A D(EH)
30,000 - CH| =7}y y|
25,000 -
20,000 -
15,000 -
10,000 -
5,000 . r r r :

17/09 18/02 18/07 18/11 19/04 19/09

(&% 1271 7|18 Of==(Buy) : Z|CH=2/& 15% O|4
Z2l(Hold) : 7|CH4=2UE + 15% L{Q|
Oj=(Sell) : 7|Cj22AE -15% 0|3}

I

S (Neutral) : HBX|=LESE0| AZFAE =&

A (= 1270E 71F)

o
of

2o (Overweight) . ABX|5= &S EO| AEF

10

£ Oibl =74 ¢35

HIS =2 (Underweight) : FEX|5 &SE0| AlZ+AE thH HAHL st&t

B EXSZ HE (7|FY: 2019.06.30)
Oi== (Buy) & (Hold) Oi= (Sell)

94.4% 5.6% 0.0%

©. 2019 Baro Investment & Securities Co. All rights reserved
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HelMX|! ojS2fo|E! AFHF A OH
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Equity Research Report

38 B
rrget prce e i o EEEER VR PERE T
AEHA B2 g Aoz A%
B 8,8602
SETAE PLP =Z =& FH| PXE 5 THH TOP
Key Data 20194 098 20 TARE A7 PLP gRlell 25091 <] EFEM AH|E FH3 o]
dass 4=A g, ool whel A AR 67) PLP FAHE 7HgshE 900~1,0009 9
KOPAQ 649.07 9 &S 7T = U A, o= AW wEFN 1,335949 70%
’ 5 dgste oA gAY PP FAbe]l w©E g 2 uEd
o ete) by, MR AWSE QA A £ e Aoz A
o (21 e ERIE R AAR FERE AN RRE BAS FusE 0. AN
602 ATIHCHD (Alole) 06 2EE 43 JAE] HFotet *]%‘S’Ai/ﬂ BH5/719 WA FAL
A AFEG A AsE 9. old wEk 1 FAE YA AT
FzQ=E= (%) iﬁ‘ —E‘I—EE ]_lﬂ— = FEMO ‘;L}\—] O]'O:] —]‘17—]1}\]'0“ %ﬁé}ﬁ% 6_]';(]U]—
OIX|HEEA 9| 60 23 A FEAE AVIE AN 25 T4kst F8 Frtsta 7] del
pISNES 49 A AT 25 A Sl wE v]E i a3 7
Financial and Valuation Summary
Performance Fiscal Year 2015 2016 2017 2018
(pt) CYMECHS KOSDAQ oEY (Aofe) 55.4 73.2 164.1 1335
120 SZE Yo (%) (24.2) 320 1242 (18.7)
100 Aol (MYR) 4.0 74 238 15.7
AAOYE (%) 72 101 145 117
% =0/ (M) 1.6 6.3 17.7 13.0
60 4 . . . . EPS (2) 183.7 7409 1,918.4 1,2263
Sep-18 Dec-18 Mar-19 Jun-19 Sep-19 EPS =22 (%) (75.2) 3033 158.9 36.1)
FHESE (%) o 6M 12m P/E (%) 356 151 43 67
ozt 21.2 (6.6) (16.4) EV/EBITDA (x) 82 113 33 44
Claihinds 143 68 4.5 ROE (%) 41 11.9 230 12.9
P/B (x) 11 17 09 038

Source: Dataguide, Baro Research Center
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Hi=SXl5d

MHO| 34 A (160980) X{ S| &

ChACh = 2 =AM

ZAL7| (Al 21 gl) 2014 2015 2016 2017 2018 ZAL7| (A1 gl) 2014 2015 2016 2017 2018

TSR 35.1 42.9 49.8 71.1 61.8 TEX| 54.7 55.4 73.2 164.1 133.5
AR 8.7 30.2 16.5 23.3 22.1 =18 (Y-Y,%) (25.2) 13 32.0 124.2 (18.7)
ohEA A 20.8 7.2 17.0 27.0 6.4 oeloll 5.8 4.0 7.4 23.8 15.7
BN 55 5.2 13.1 19.5 235 =18 (Y-Y,%) (20.7) (31.7) 84.8 222.8 (34.1)

EIE =N 42 28.3 40.8 76.7 75.5 EBITDA 6.6 47 8.5 26.0 18.3
FXPRRA 1.9 9.5 8.8 28.3 27.0 ciof9| o0l 0.4 (2.4) 0.6 (0.8) 0.4
FEAAH 0.6 17.6 313 44.0 44.6 20| Xp£=0 0.2 0.3 0.6 0.6 11
SE Ao 1.7 12 0.8 45 3.9 Q|5 20 0.2 0.0 0.1 (0.6) 0.3

ApaEEA 39.3 71.2 90.6 147.9 137.3 |81 aol 0.0 0.0 0.0 0.0 0.1

FEEHY 12.1 9.1 19.1 40.6 18.8 HIFAISALY 29 6.2 1.6 7.9 23.0 16.0
ol 4 &Y 10.6 55 13.4 115 6.9 40| 6.0 16 6.3 17.6 13.3
TSN 0| KR 0.0 25 1.0 19.0 6.1 X|uf 7| k7| 20] 6.0 16 6.3 17.7 13.0

H| 7S F 0.9 10.9 16.1 55 1.5 =18 (Y-Y,%) (5.6) (73.8) 304.0 176.8 (24.1)
| 7SOl R 0.0 10.3 15.0 35 9.3 NOPLAT 5.6 3.9 5.9 18.1 13.0

L 13.0 20.0 35.2 46.1 30.4 (+) Dep 0.8 0.7 11 2.2 2.6
NE== 1.9 2.7 2.7 5.3 5.3 () HEX=EX} 21 (8.1) 9.1 1.1 0.7
A=dois 1.6 27.0 27.1 51.0 51.0 () Capex 0.2 16.9 14.8 9.7 2.3
ooz 22.8 24.4 29.9 46.2 51.2 OpFCF 4.0 4.2) (16.8) (0.4) 12.7
A2 =8 (0.0) (2.9) (4.3) 4.2) (4.5) 3 Yr CAGR & Margins

A2 54 0.2) (2.9) (4.1) (2.2) (4.4 0 EU S 7H(3YR) 9.0 17.0 13.8 44.2 34.0

A 26.3 51.2 554  101.8  106.9 2elo|o =7+ (3YN) 13.1 15.4 135 59.7 57.8

EstRtR 17.6 25.6 46.7 99.6 98.7 EBITDAZ 7HE(3Y) 13.7 15.7 15.1 57.9 57.1

= 8.7) (17.4) (0.5) (0.8) 6.7) &0l E7+8(3YN) 19.0 (13.2) 7.8 43.1 104.0

ROA 15.8 2.8 7.8 14.8 9.1 A eiol2 (%) 10.7 7.2 10.1 14.5 11.7

ROE 25.5 4.1 11.9 23.0 12.9 EBITDAD}AI (%) 12.0 8.5 11.6 15.8 13.7

ROIC 33.6 18.0 16.3 24.8 13.2 =0|2AE (%) 11.0 2.8 8.7 10.7 10.0

HESEH FREXX &

ZAL7| (Al 2f2l) 2014 2015 2016 2017 2018 A7 2014 2015 2016 2017 2018

Holsa 4.6 10.0 (0.9) 7.8 18.5 Per share Data
| 20|l 6.0 16 6.3 17.6 13.3 EPS 1,613 184 741 1,918 1,226
KEAAFZH] 0.8 0.7 11 2.2 26 BPS 7,077 5,981 6,443 9,290 9,737
SRR ZZH (2.4) 76 (11.2)  (19.8) 7.8 DPS 0 200 250 250 250

HES PPN ES) (1.0 14.0 9.7) 9.1) 20.7 Multiples(x,%)
Ik PN IZNESIY 1.8 (0.2) (8.2) (7.5) (4.1) PER N/A 35.6 11.2 43 6.7
U D ETHZEL) (2.9) (6.1) 9.2 (4.1) (4.2) PBR N/A 1.1 1.3 0.9 0.8

XIS (3.4)  (49.1) 01  (345) (7.9) EV/ EBITDA 1.3) 8.2 102 3.3 4.4
Ch| ERPRFARZEA (3.0) (24.5) 14.1 (0.8) (6.8) Hj gt=ol 8 N/A 3.1 3.0 3.0 3.0
NI EREHZIA 0.0 0.0 0.0 0.0 0.0 PCR N/A 21.4 9.2 5.3 47
AH|EX} 0.2) (16.9) (14.8) 9.7) (2.3) PSR N/A 1.0 1.3 1.0 0.6
TR AT 0.0 0.0 01 (0.4) (0.4) HEHHE (%)

PR (0.1) 36.1 1.4 28.9  (11.5) Ep =S 49.4 39.0 63.5 45.2 28.4
IEES] 0.0 12.8 3.2 15 (7.1) Net debt/Equity N/A N/A N/A N/A N/A
X2 =74 0.0 26.2 (1.0) 29.2 (2.6) Net debt/EBITDA N/A N/A N/A N/A N/A

=== 0.0 0.0 1.0 13 26 ezug 289.4 471.4 260.9 175.4 328.0

3= =72t 1.1 (2.9) 0.6 6.6 (1.0) O| RbE AbHY 2 N/A N/A N/A N/A N/A

£325E(Gross CF) 7.1 2.6 10.4 29.4 17.3 O] X}t | 2 /ofj Z o N/A 0.2 05 0.3 0.3

() RHERZBI7HE D) 21 (8.1) 9.1 11.1 0.7 XA

() Mu|=x} 0.2 16.9 14.8 9.7 2.3 S3IRFE (%) 62.3 39.2 64.8 65.9 66.8

(+) Rbaboyzt 0.0 0.0 0.1 (0.4) (0.4) 32+ S XERFAH %) 37.7 60.8 35.2 34.1 33.2

Free Cash Flow 47 (62)  (13.3) 8.2 14.0 E2PE

() 7IEtER} 0.0 0.0 0.0 0.0 0.0 X2l 2(%) 0.0 19.9 22.4 18.1 12.6

Qojsi= 4.7 (6.2)  (13.3) 8.2 14.0 X7 RHE (%) 100.0 80.1 77.6 81.9 87.4

Source: Company Data, Baro Research Center Note: EPS& & & 35/4/ EPS
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SAtE AfE AL HA AL W E T f ZMEYAEY LIFE FEO X2EH Lol 2ojst X0l YL/,
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TAEYRIRY OS2 AEL NE HYY B § FAENREY FE F29 WL XD UK gL/t
FMEYARE JBEX} & FH IXAH AT HSE AHL0] grt

ZAIRHAIZO)E QRS REBH BIEI0/L) 7HY 80 OfE2/AEC] /A0 FESI BIFE/ASE 2B/

TAE YA ZE GALS HEZZA BE HEHL A7 AL/t

ZAIRYAIREE BARS &9 20/ o/list Z-R0 L O/if2t FEHZE BX, HE Mg HE jog + gL/
ZMEZO +EE ES AL BIAAIME T} MEZ Bret X2 X FEZRE 20N 2o/l gAME T FEYO/L SEHEE
g = QEL/nr et ojist FRojE £ XNEE S FAEX Zojof Ljpr BY HYLxo) Ljpr SEYXNEZE MEE T
Fr=gelod

M The M M M Mg O

la
0
%

12| 2(%
(&) 1 . =x o e 2|2 (%)

=

A X} o7 SRFIHE) CHATAE HAFIF Hn(EK)

20,000 - ChH| Z7hCH|
15,000 -
10,000 -
5,000 . . . . :

17/09 18/02 18/07 18/11 19/04 19/09

m EXio|A 2R U HBIE
71 (&= 12708 71F) Of==(Buy) : Z|CH=AE 15% 0|+
Z2(Hold) : 7|CH=0lE + 15% LKQ)
Of = (Sell) : 7|CH=2=QZ -15% 0|3}
A ("2 1274E 71%) H| == CH(Overweight) : &KX HSEO| A|YF=AE OfH| AL &5

SE((Neutra) : FEX|FLSEO| NEFAE =&

HIZ %4 (Underweight) : @EX|4 ASE0| AIR4E ChH| W7iLt 312}

B EXSZ HE (7IFY: 2019.06.30)
Of== (Buy) & (Hold) Oi= (Sell)

94.4% 5.6% 0.0%

©. 2019 Baro Investment & Securities Co. All rights reserved

37




