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» Product Portfolio Management(PPM)

J1ge ME ZEZCR T MY g 80| 2 A2 Ca

‘8¥E0| HOrX| 2

sh CowO|C},

ST A

A0l H=EX|2 A HOot E01E1 HIHZ XF AX=Tt =O0HX| 7| W20 TE H|&O| ol SX| %L
0, ME HUH| 8= JCHX| 2 QOHX| 7| UH=ZO0|Ct. Cash Cowlf =EoHOf H|Z4 X|ZF0| St igs&2 ¢

OS2 X & Cash Cows
of At2dH Question Markof| H|<

= ZO[C},

Ot} Gto|, & HOtLt @3 7|2 @X|8t=Li7t Q6L Cash Cow® &2 th_' JAE
A ARZS EQsto 20, XEMICHO| Staret Cash CowE 7|9 U 2
- 10jOF IEXQA|

> é.* *x.jxr HEE K|, 2 8.8: Cash Cow(DRAM, AP, DDI) — Star(NAND, CIS), Question Mark(Foundry, Modem, PMIC)

01|k| Star=2 9-|I|7| A|ZFst LSIQF Foundry &

ot Ut Cash

2T H|H2e| 22 AN 0| P M

= A2 =M & NAND RE22 =& X|&£XQl 3130| FUL/0{0F 57|

=2
Foundry 822 '@X HYo|E A&'0 '2 Z02 ZJI8t= ¢

FE2 DRAMQ| Cash Cow FE A[USt Q3 7|2t FX|ots M2HS FE A2 2 O Y& Tt Question Mark

Z0f 2030E7HX| 133222 XtE2 FMOF & =2 OfL2f, Star0A Cash
m&o|ct. £3] HH 22| 20 & CISet
el EIt =ZH'OZ QldH, FY Qe 2 J|3E 2o

Cow?Ql DRAMS| =g M3t 1 O I 20t S S8t AIFO|L. - 71253 YN g et

q: 20104 O|F 102t PUE FIT A|Xt

(M) AP DDI — C|S (Aeg)
20,000 - s Foundry Others —O0— FA0|2(R) - 3000
15,000 A
F 1,500
10,000 A
- 0
5,000 A
——
0 T T T T T T T T T T T -1,500
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019E 2020E 2021E
X2 9125 2MAIME



I ContentS U= X Overweight(Maintain)

Investment Summary -

AET e ZEZ2|Q MY

1.

2. o

3. NAND At =&t
4,

1
2. Mobile CIS A% T4% X%
3. CIS HIE 3 Hat £ aHddXe| 3 £2f
4, MEHXL CIS 4y g5 A2 1Y
Foundry &4 Y - 19
. Foundry 4t 4= 9 Mgk
. Design Cost 25, 0 U= 18 ™2 IHs
|5t 378

1

2 5

3. AGTAtel B AIF2 28nm O
4

5

V. 22| 7|&X MY - 3

1. gt=H9| MIE 2 Value Chain® %

2. HjZ2(et vl 2e| Y|, sidl F={0| Ct=Ct
3. HH[22] grex| At Heh 9 MY

4, IDM AHEM

5. Fabless A&

6. Foundry A&

7. Packaging AIEXA

voldey 0 e 55
. AAERH005930) Buy, TP 55,0002(4%)

]
2. SK&}0|Y A (000660) Buy, TP 85,0008
3. SKHE|Z|¥=(036490)  Buy, TP 200,000%
4, YIHEZ|YX(104830) Not Rated



|. Investment Summary

| AMSEIR SHEH ZEZ2|Q MY

5w N
=
b
=
(W]
rx

HIZ R /C|ASZ 0| Analyst BFRSt
02-3787-5063 yuak.pak@kiwoom.com



1. AT HIER| ZEEQ|Q JEf S|
O HF ZEEC|Q 2| M
» (Cash CowE %3t @2 QX[SHH, Question Mark®} Star X|E &2 £ CI2 Cash CowZ 7|12= A
+ 0| I Cash Cow M|Z2| 3 S RX[5H7| ot R&D FXh= X|E|0{0FTH B
« HE B3YY oleh2 (L el 2| XIES P76k, A MR8 6t2fAIAH Cash Cow HEHE AT A|7|7| T2
O AHEXHIEN|: DRAME £X|. NANDQ H|h| 22| A&t
o A X}F Cash Cow(DRAM, AP, DDI), Star(NAND, CIS), Question Mark(Foundry, Modem, PMIC)
* DRAM FXt £|A%H R&D(OIMSE i) X BRE WOl 2ot 2[ATo| EXt A
* NAND: 201992 =g QPgat 24, 0|Z AIE HH0| HE FZEQl EXt
o CIS: 30 23 Al7|. BHALTHH] 7|& 29 oH. 2o EX HH A7
* Foundry: 7nm EUV H&0| IHE 7|& Wt 3 2k 2alo] T2 Ha 7|3 4
XX HZSE: Cash Cow — Question Mark/Star AEMXL HIEH, HE ZESC|Q MEf
* HEZ ols ? * cis Foundry ?
ey =y .
'_-t,]‘;o Stan Question -;—:0 Star - NAND pmic Question
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1. TRt BN ZEESC|Q W Gl

O o8 H|Ee f&2 5._%*
« 20184 H|H|Z2| B2 OHEY 12.7X(+1%YoY), Y0 1.3=(+7%YoY) 7|2
HEZY 01 H|5: Foundry 41%, CIS 19%, DDI 15%, AP 23%
20104 0|2 X MXE: Foundry +1,053%, CIS +457%, DDI 60%, AP +229%
* Foundry: 20114 Apple2| AP A4t 2016 0|F QualcommE FQ 1O Z 3t
+ CIS(CMOS Image Sensor): AEXXt ZHA| A2 =0 EIXHEIH, 2014E8E 2 Zo| ME 7|12 &
+ DDI(Display Driver IC): &4 C|AZ|0|9| Flexible OLEDE X|E ZototH HEA 712, 4% HH =
* AP(Application Processor): ZZA| Al2|X S H 2H 4%, 20124 0|2 A& MY &

O AT H|H 22| HE el =: Foundry?t CIS
+ 20184 ~ 202149 =X HAE MY Foundry +63%, CIS +87%, DDI —3%, AP +14%
* Foundry= 7nm ~ 5nm Al 102 2tE CIS= 1,0008 3tA 0|4 MIE H|S STHO|| 2 AR HRE ArS of|At

AT HIO 22| 22 0= HIS Foundry@t CISIt o3 HE =

Foundry 20184
41% Ozl
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46%
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« JT 0|2 ST M DRAMQ| Q% 3|52 2= Iy
+ 32 A Totet 87, DRAMS| &2 Jid 0|8 Ao 2 Mt

DRAM — CIS 573 HM2tof IhE DRAMS| Z& 24
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3. NAND

e Y HEE K|
O SSD A HEE 3704
+ HDDE ZHE XNX/Tists U2 NidecOl| F2H, 20198 HDD Motor =6t 22
+ PCE2 HDDE ZE9 =513 2018 12 2,4002tC — 2020 4,600THCH
+ PCE HDDQ| Z4& SSDO| MEE FIHE 90|
* NAND =8 &t =5 WM HQlg MY
O 2H19 NAND &2 &5 X Mat
+ 20195 E NANDQ| Wafer £QIF ZtA gut gl
* SSD Y AOEEE NAND =2 Z712t &7 LA W Mo Z40] 38N
+ 2HI19 NAND 32 £Z MxIel
+ THD HASL 0|, NAND 7h2o] 2 g LIEl 202 mgt
PCE HDD =06tz 52t — SSD &8 £t 2H19 NAND =& £ X! Mgt
(H_|HID_|>)H) mPC m External (ﬂQ!GB) NAND Supply
600 - Consumer Data Center 100 1 NAND Demand r 30%
Enterprise —O= NAND Oversupply Ratio(2)
80 A L 20%
400 A
60 L 10%
40 - 0%
200 ]
20 0%
0 - 0 -20%
13 ‘14 15 16 7 18 19 '20E 1007 1Q09 1Q11 1Q13 1Q15 1Q17 1Q19
Xt2: Nidec, 71253 2|AMX|HIE It I|SBH 2N XIE
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+ A9 £ 7nm 0[5} At 0 S SEEH= Foundry?t 1,0008H ot O] & ERE &350 4= CIs &
+ AFgTXL Foundry £2 UHEH 20109 4,6179¥ — 20184 53x¢ — 2021 8.7x8

+ APYTXLCIS 22 &Y 2010 4,523 — 2018F 25%8 — 2021 4,122

« Y3 Fots GAFOIE 20, T S50 IHE L2 2 ol 7|2t 2 Y F
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O GSHz= &8 7|ed 52 d5
+ GXIE Ftet 25 48 d= + CIS + ISP + DRAM

+ CIS(CMOS Image Sensor)= TAMYIQ) HEE A0 HI|H AT Z HEKG|ZE
* ISP(Image Signal Processor): CISZ £E 12 0|0|X|e] E& EHE It B K|

- CISE 45 1M, MTS, 27t 29| SO Qo ATIEE, EISPC, HEE, ISA S0 Z9H| A8

+ F 2IPHSOIXID, T 47t FOBN HE BHO U2 FRE 4B

O CIS A|&He QD XFSXL A XIS3HE SA0Z MAt
* 29 H|%: Mobile 68%, Consumer 8%, Compute 9%, Automotive 5%, Security 6%, Industrial 4%
o AZ HE: 20184 137992 — 2022F 19024
+ Mobile(ZtH|2t EfXHZF S7}), Automotive(XH& F4), Industrial(

o

Y ASshHE SHeZE 8%

CIS: Fta|2t 190 F 1908 AtR 0 e MY H =9 H|F: DHHI0| e X

= Mobile

= Consumer

Compute

20184
A 72
1379E8]
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Medical
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2. Mobile CIS A’ 088 X|& |

O AOIEE W Ftd=t E™ St
© ADIEE U ZEPHHE BT HIS SIH X

I

© RISt Ol E2|Z FtH2t ME B, H/SH & 549 ISt EXf
- EZE 7t EotE, SEIEE, SNE S S AEH Vs HE

+ 20209 AR, 3D SLAM, &A|2} Eye Tracking 7|5 {dH, & 671 042l Ftdl|2t & X ofl &

O AQEEE A HHMOZ ClISe 2 Eo=2 4%
o XMH AQLEE £812: 20184 14990H — 20233 1524y
« AOIEZES (IS £3812: 20184 362171 — 20234 542474
« AOIEE WY CIS B ETHZ: 20184 2,671 — 20234 3.694

+ D2|0|Y AQEES| T HIS = Al F=IHEQI =9 YAto|= &Y

QHIQI: (IS IBtABt 9l J|7|gf EfTY2F £0t ADIEE LY (IS EtTf2F 2 = =5t
(o]
4 s . Neu . é[;JH) Smartphone m CIS for Smartphone
Smartphone| i romorphic B
rear | P2 cameras (Gl sam?' 1 Lwire +
Total 30 -
il 2 3 3 4 4 5
cameras
40 A
Smartphonel  giometry Awayson Spectral 30 |
FRONT | g3p M1 permige ¥l Lwre F]
Total front 20
cameras 1 2 2 3 3 4 4
10
TOTAL 3 4 5 6 7 8 9
| | | | | | | » 0
I I I I I I I L
2017 2018 2019 2020 2021 2022 2023 2018 2023E
X2 Yole, 71253 2|k X|ME At&: SA, 71838 2lMXMIE



3. CIS H|= &7 ©g} £ of JuXtel 34Y 72 |

O CIS: S 1ot ey, HAUS A}
» CISE Color Filter, ZE C0|QE, ZZ 7|2 TFE0{Xl PixelQ| XA, PixelO| 4L 42 3tA & =T}
+ 800%Tt, 1,2002F 4,800%t. 6,4002t0 2 A £=Jt ZII6H7| QoAM= Tl HAE o PixelQ| EXE 40| T

* Pixel pitch: 1.4um — 1.0um — 0.8um — 0.7um& EAE MY
« XNT JiHjets MW CIAZ0| XHEio 2 Q1% 37| =4 He (IS A¥std

in

© TSV ot DRAMItO| S8 Ij7| N &2

=2
£0|8

« O A1 I B, XY 960 DY YOR SX
= ™=

cjl

>+

HIZL2 CISOM 40{ZI ATt AP(Application Processor)2 ME &0 SXf & HE2te| HYZE Xto| =Y
0 2t #EE IHsotl ot2| {8l CIS, ISP, DRAME E86t= s
o FHHIEF S W=7 Qol TSV 7= M. 12082 1A7X| 2Fst= MM Zo| Y Its

. N o
CIS: Pixel ¥t5 X XX £HE DRAMIL AL XA 3 XM=X Image Sensor: CIS + ISP + DRAM
2-Stack 41X 3-Stack 4IM
Ny 2fojof1 fuey 2jojoi1 e -
3 g Dummy pixel 2ylojoj2: 2%18|2 2jlojoj2: 2% 3|12
z S
s
2, aolof3: ¥
(LPPDR4)
opg2 T opgt@ 0 oy |
Color filter area H?S"x” LPDDR4
mné{wg [1X\‘;‘NQ “ ‘
. QIEH{o)A im0l
— u;.:. S J ;
X2 A, 1SS MK IME & A, 71253 MK
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B} 2 TRl P &

O CSH=z= 574 et

o J|& 82UX| WaferO Al 4AtE|E CISE 1,0008t st O[S
¢ Y= 3HZ 90nm — 65nm — 32nmZ HH O|M|3tE1 Q!
+ M= Z3H2 DRAMIt QASHOY, A|ZHO] X|

+ AOIEE W CIS |tE X|& 450t

© ISOCELL, Pixel?Zt &l ZHd oi%
* Pixel0] XIOFE %2 Pixel2t

* DRAMQ| EXIX| 7|&& M &30 Pixel AtO|

e CISZ} &I 65nm/32nm

o QA 29 ST HF B

a

CIS 58 Hg}: 821X] 90/65nm — 1291X| 32nm O[5}

=X

40

CHEP LT T

=

HXtel 78 OlMIst 71&0] 2§24
=

|MI=tof| ot

| Hoy

2 Ho{71HA 1291X] Waferofl A AjAt
o

-

DRAMS| EdZIX] 7|= MZ: JotAst G 0|9t 2

SAMSUNG

ISOCELL+ <

Bright Fast Slim Dual

G = e

Tetracell DUAL PIXEL Smallpixel  Oval Camera S

Smart WOR

o Zoom, Degth Sensing LLS

[l meta gria

e

)

The ISOCELL Plus technology repiaces the metal grid
with an innovative new materiof
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4, 28X CIS 24 2 ZH T HHE |
O AMEX}CIS Capacity, AL| 2=A AlIP
o AEEXbE 71E 82UX| 2rRlof A X CIS it &
o DARFHIEL 7= 1201X] 3% 2|, CIS M8 3&0I S4 ZM6I0 A& Mg o &
+ M= 33 7|=0| DRAMIt QAGHY, = 5tE DRAM MH|E &85t CIS T4 X|&
+ 20189 1121, 2020 132+2! DRAMS| CIS T2t HiX| Of| 4
o (IS 29| MX ¥, 12|10 DRAML| =g 9IH3tZ 0|0 & MY
* SKOIO|HALE LY SH0| 1220X| CIS 2+l Z-M6HH, A% £0f of &
© CIS 22 &H IdHAM X[&
o APSTALCIS B2 01E 20104 452392 — 2018 2528 — 20214 4. 1% ¢
o oA AN FAHEZYX, QLEBEIX], B ALY
1291X| CIS Wafer Input Capacity XX CIS 22 AN DT X%
(HIH/€) AP} ENE (M) mAPIEXL CIS DS
140 - 6,000 -
120 4
100 4 4,000 A
80
60
2,000 4
40
20 -
ol mm 1N 0 -
2012 2016 2017 2019E 2020E 0 '"11 12 13 14 15 '16 17 '18 '19E '20E '21E
X2 7|23 2| MXIME Xt&: Gartner, 7|25 2|AXMIE
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AFXA Al A= (o]
4, 8Tt CIS A8 g5 12t Y HHE K|
iPhone ™ F0j|2tE CIS A{EH =t
Stacked/TSV | Stacked/DBI
iPhone Rear-Camera Chip Die Area (mm?)
® Combined rear-facing CIS die area (mm2) ) .
4 Combined rear-facing CIS+ISP die area (mm2) CIS: 323 mm? § CIS: 32.8 mmy?
ISP. 32.3 mm? | ISP 32 8 mm?2
140 > =
A50 chip stacking + dual camera-> 4 * iPhone 7 Plus  iPhone 8 Plus
Telephoto Telephoto
100
Stacked/TSV Stacked/D8I
80
. . [ ] ]
60 chip stacking-> a A R
a0 L ] B CIS: 90 nm || CIS. 90 nm CIS. 90 nm CIS: 90 nm §
g ’ ¢ : ° . L4 L4 ISP 65 nm || ISP: 40 nm ISP: 40 nm ISP- 40 nm
20 -
- CIS: 28.5 mm? C!S: 28.1 mﬂ'e CIS: 295 mm? CIS: 32.3 mm¥ | CIS: 32.8 mm?
2007 2009 2011 2013 2015 2017 ISP:28.5 mm? ISP.28.1 mm? ISP-29.5mm? ISP: 32.3 mn?® | ISP. 32.8 mnv
iPhaone 5s Phone 6 Plus  iPhone 65 Plus  #Phone 7 Plus  iPhone 8 Plus
Wide Wide
Front-llluminated Back-llluminated Stacked/TSV Stacked/DBI

130 nm

48 2 mm? 48 2 mm?

90 nm

38 9 mm?

29.8 mm? 35.6 mm?

iPhone 3G

iPhone 3GS

lPhone 4 iPhone 4s

35.6 mm?

iPhone 5

35.6 mm?

iPhane 5c

CIS: 90 nm

ISP- 40 nm

CIS: 281 mm?  CIS:205mm? IS 32 3 mm2] CIS: 32.8 mm?
ISP.2Z8.1 mm? ISP 295 mm®  |SP. 323 mm? | ISP: 32 8 mm?
iPhone 6 iPhone 6s iPhone 7 iPhone 8

-m 2010 201 9 2012 ) 2013 5 2014 ) 2015 5 2016 ) 2017 2

Xt&: Tech Insights, 71853
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VNI A 1= (o]}
4, tHETXLCIS Y g5 28 ZIY =X
AHEX S FHH|EHR CIS HEH it
Dual Pixel AF
™ gen 2™ gen 3" gen
S P 8 MP BMP 13 P 16 MP % P 12 W 12 MP 12 MP
-~
Resolution & “ A 3 A A o K3 a -
14um 14 um 112 ym 12 um 1.2 ym 4 um 14 ym 14 um
Pieed Pitch . A A A “ A - s .24
Back-lluminated Two-Stacked, TSV
2 Insufficient Insufficent
Insufficent analyss analyus
analyss
169 aspect ratio
SSK3H2YX03 S5x2p2 SSK2p2 ssK2u ssk22 ssk2L3
CIS: 35.7 mny CIS: 454 mowy Ci5: 454 oy CIS 387 mmmy CIS: 387 may CIS 452 mny’
ISP 38 7 mn¥ 15P: 387 mm? ISP 452 men
DRAM: 6.9 mary
Back-llluminated Two-Stacked, TSV Two-Stacked, DBI Three-
Stacked, TSV
SONY .. ---.
andlyss
169 aspect ratio
IMX105 IMXJ4S IMX135 IND240 IMX240 IMX260 IMX333 IMX345
CIS: 335 ¥’ CS: 357 mny CIS: 249 mary CIS: 339 mny CIS: 339 mer CIS 381 mny CIS: 381 mn? CIS 457 meey
ISP 24.9 mav 5P 33.9 mayy ISP 339 mm ISP 38.1 mvry 5P 38.1 meny ISP 457 mm
DRAM: 45,7 ey’
Galaxy S Galaxy S h Galaxy S n Galaxy S4 Galaxy S5 Galawy S6 Galaxy S7 Galaxy S8 Galaxy S9

b 2010 > 2011 5 2012 2013 o 2014 O 2015 O 2016 D 2017 O 2018 2

Xt&: Tech Insights, 71253 2|IMXIHE
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1. Foundry 4t 3 3 AY

HIE N
© Foundry &+t TSMCe| ZH
.« ITHZEQ £9 =7| ot RD U 2& HAH| 25 SO QI8 7|Z IDMO| Fabless®} Foundry2 £¢is}
+ Foundry'= 44t 41H|S 2311 UK/, XfAfe] HIE 10| Ef BHISO| HES YL B HIxLIA 2
- 19871 TSMC M8 %, BTt 3% £2 — D 58 9X| — HIE 8IS 812 — 0l B0t — 27t Sxtel M A3 2y
+ 2006 The= X Z0jA BHO{Lt, Fabless XISl HAH Y IHe +3. AR HEIIE St =2 M Y
. ESSHPA XA XY, SENS B AAE 53M KBS S TS0 HL/HE/ | 712 U

© Foundrye Y 374 =t
o JZHAROI Fabless(&H ™2)
+ O|E 0|83l XMIE HA|
o Ofi 7|2t0] =0 ZA ZIME[T7] 20|, Foundry 124

« X2ole Y x2S Sl DA HIF2 g5 M=

=

Y= HZQ e
F

zY,

ZE5t DB X|®0| 58
HOofl Foundry M2 2 E Fab DB(IP Blocks, Cell Library)g gt
oundry EH[Of X = &S T,

"' =2
HatdE

=
EA 01 HE 8 2 Ots

=31 DB Xl TR

Fab DBY} 88&4

LloiMe H %;S =gn S

Foundry At A2 SEE
Fab DB Xg&t Foundry
Q& Jts
AN A = 2t 2lo|m
NEH| ) HAHEM : Fab A I{7| &
GIEZD-TVAISK) <Cmmmmmm  (PHCH| AX) | <G (SE HX) | <
gy & E=sES RS dreA]

™
Y
ox

912 23

X2 7|25 H 2 MXME

H otoH Hx
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1. Foundry £tQ! sigh 31 ™Y HE |

© Foundry AI&Q| set2 4%
o AE S 20029 108EE — 20109 28322 — 2018 6299ih2] — 20234 8129
« JtH 8IS OZ I8l S 9| Z0| At DRAMIF NAND CHH| QFE Ol MEEN| K|

1 O

* IntelQ CPU, Qualcomm®| Modem, Nvidia®l GPU A|& 12 £ o|0| 2 H =¥

- MY gFol 22 40 3719172 4%, FIIts HIY £XF 3US IHUE0| ¥ L 2y
- RO HHE LA TSMCO| FS FOIE 37%, BX7I0I I 5 UMCS} SMICE 242t 4%2t -1% 7|12

O 3T A ER2 8% vs. TSMC 54%
& 22 8%. KHAF HIZQ| ©|F Ak F Tt A| 15%

Foundry A|Zt 72 0| § ™Mt Foundry A|X MR &
(M)
mTSMC
100 -
11% B Samsung
1%
80 2% GF
0 % 20184 uMC
8% *"‘5;1_1‘? SMIC
629
40 < Towerjazz
Powerchi
20 P
VIS
0 Others
‘00 '02 '04 '06 '08 '10 '12 '14 '16 '18 '20E '22E
Xt&: Gartner, 7|33 2|AX|MIE Xt&: Gartner, 7|23 ¢ EIMX4HE
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2. Design Cost g3, 112 @& U8 M Its K|

© &% ot= MEZ2l Design Cost

M=ol 38 S8 o5, IP AT 57t S22 26l Design Cost 25

Design Cost: 65nm 2,9002t=t2] — 28nm 5,1302Hf2] — 10nm 1.7 — 5nm 5.4
* IP Blocks for Design: 65nm 407§ — 28nm 907 — 7nm 20471 — 5nm 27674

o AIF X719 HE, Fabless A1 HMIS Q| AE TYO0| IS AR »S

+ Foundry & 4%&& oiMe 71& LMES DO 2 S HBH{oFTt o

O Fabless 42| 107 QMo XM2FY HH I =L
« HM|H Fabless AI& 2= 20184 1,040

* Qualcomm, Nvidia, MediaTek, Apple, AMD S& & ot 1071 M| A|E MQE0| ™H|Q| 60% KX
- Y YHIESS CHEE 28nm Olote] HEt BHS AL, 20184 S1E7IS A2 7nm O[5t B XS A%t
+ Design Cost HZ, 1H = 1SS S YRS 80| 29| Itstt 4%
Foundry 578 @ Design Cost 2 S14: Fabless A2 1070 X7t MA|9| 60%
(Cl=E)) H Qualcomm
600 - u NVIDIA
1
i MediaTek
1
4l Foundry tiiel % Apple
400 1 i 2018 AMD
i AE 2 u HiSilicon
1
i 1,040 Xilinx
20 4 i Marvell
i Novatek
Realtek
0
90nm 65nm 40nm 28nm 22nm 16nm 10nm 7nm  5nm Others
At&: 1BS, 71253 2l MX|IME Xt&: Gartner, 7|25 2| MXIdIE

;I%§?il ’ HEE R Abed
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r
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3. e 8TXe| ERI AIZ2 28nm O[5t 37

O <

© 7nm O[St 024

=X

AEXt Foundry= 28nm 0|6t 580 &E

TSMCQ| H&E 28nm O[6t HT 3 EE20|A LM 5

40nm OJ4} DHEQ: 2014 146243 — 20163 1352{22] — 20184 1282122
28nm O[St THEA: 20144 106U — 20169 1602Ed] — 20184H 2149Ehy

AMFHIH= 28nm O|8H A|&0| &S, Qualcomm, Nvidia, Apple, IBM S 02 =tdd LA Mgt

o
SKoo|HA= 82X SHE S O[T, = U 4 Fabless 1S JHE FY &t MY

3tH0f| H2 Blended ASP A% &1t 7|CH
3ol &2 7hH2 28nm CHH| 2.3H) &S

821X 38 M2 el Ba JHH2 2 ¥S 80l RAl

Foundry Wafer Price: Blended ASP Af&AM| X[

TSMC Ofzsol J1Md: A o] ERIMl A|RES 28nm 0|6t
(defe) m7nm = 10nm 16/20nm ($)
40 1 28nm 40/45nm 65nm O 15288 4 i
i
1
30 :
10,000 :
i
20 i
1
H
5,000 :
] X i
0 i B I B
2014 2015 2016 2017 2018 90nm  65nm  40nm  28nm  16nm

Xt2: Gartner, 7|23d 2IMXHH

XtZ: IC Insights, 7|25 2|AX|ME

[ ciniz 2

10nm  7nm

5nm
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4. 2350t dd| X =0 I 3 Z= st G

O &306h= Foundry &H| EX} 2
* DPT, QPT =¢Q40f HE 3573 Step == 37t
+ 7nm EUV ZH| =& 3t &7} CapEx XIE
* 5nm O[StOfA= EUV Step 4= S7+ | 37 710 ZQ
* Foundry Fab Start Cost: 28nm 484Y 2 — 7nm 1209E 2 — 5nm 15042
o OMSE 201992 AIZICE 7nm EUV 38 = AIEf. 7nm O[St 340 CHeH A2 54 e

O YOz BELE. 48Xt TSMC S =
* 7nm O|st 3HO CHgt £XHE REE 4 = Foundry M= AERXIRE TSMC 2
* GlobalFoundries: 7nm &8 gt 27|18t H7|. 14nm S 12nm FinFET 3-9| A2 S0 2=
* UMC: 14nm Bulk CMOS 3X £Xt. 10nm O[st 3 I Q. 1019 U4E H|= 28nm 10%, 14nm 1%
+ SMIC: 7nm 7| JHE A|Z YOLt, & 283 I HHAN US. 1019 0= H|F 28nm 3%

Foundry Fab Start Cost 2#& AT IR TSMCO| k2 A&
(M) . (A=) m Cash & Cash Equivalents Free Cash Flow
20 - i 100 -
1
Iy
15 | H 80 A
i
1
i 60 A
10 A H
1
i 40
1
| i 7nm Fab Start Cost
20 A —
0 0
90nm 65nm  40nm 28nm  16nm  10nm  7nm  5nm ST} TsMC SMIC umMc GF
Xt2: AH, F|2SH 2|MKME XI&: Bloomberg(20184 7|E), 7|53 2AX|HIE

o >x ’
II=SH B M)

()

r
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4. 2350t dd| X =0 I 3 Z= st S|

HH 22| HHE| 7| B sist: HXH 2f 2¢

Foundry AH|A XIS Jts &Kl 22

Altis Semiconductor

Dongbu HiTek Dongbu HiTek

Grace Semiconductor Grace Semiconductor

SMIC SMIC

uUMC UMC

TSMC TSMC SMIC

GlobalFoundries GlobalFoundries umc

Seiko Epson Seiko Epson TSMC

Freescale Freescale GlobalFoundries

Infineon Infineon Infineon

Sony Sony Sony

Texas Instruments Texas Instruments Texas Instruments

Renesas(NEC) Renesas Renesas

IBM IBM IBM

Fujitsu Fujitsu Fujitsu

Toshiba Toshiba Toshiba

STMicroelectronics STMicroelectronics STMicroelectronics TSMC
Intel Intel Intel Intel

Samsung

Samsung Samsung Samsung

Atz 9125 EIMXIMH

Iesud

2
e
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£



S. 24X} Foundry, Al 21ad

@ o ST HH 22

Y Mo

—

INES) =y

S8 =49

™AL 1291X] Wafer Input Capacity: 20183 194K/ — 2021 275K/
7nm O[St CPU, GPU, AP, Modem2} 32nm O[S} CIS AfAt0] =

821X| Wafer Input Capacity: 2018 268K/2& — 2021 290K/ €
PMIC(Power Management IC), DDI(Display Driver IC), RF, loT, X|2QIAIMIM S9O| H|E AAt

© APMEX} Foundry M o #E MO
o 20194 7nm 3H §Xt, 20204 Al 02 =tE ofj 4
o AT D2 HE QAO| G M E= 2020 El 2 Zo| AN I of 4
. B3 o oN{ERUR BAY, AOUIPS
A FXL H|O 2 2| 22 Wafer Input Capacity AT, Mg M St WHE A FMIT o4
(EoH/¢) 200mm Wafer = 300mm Wafer (Heiz) &Y%t Foundry THEH
400 - 8,000
300 A 6,000
200 A 4,000
100 4 2,000
0 - 0 A
04 06 08 10 12 14 16 18 '20E ‘10 11 '12 '13 '14 '15 '16 '17 '18 'I9E '20E 21E
X2 7|23 2| MXIME Xt&: Gartner, 7|25 2|AXMIE
ozxa ’
;IE o I;I HEE | At

o]
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5. &M Foundry, M| S| HE ™I A%} K|

O TSV &2X M8 sty

FoundryOflA| AAEl HIZQ| TH7| A J|& HAM H2F

HE SH AL, Hs &4 S8 IHsotH of7| e

GPU MS JHAE I8t HBM(TSV 7|& 0|238F DRAM X Z) At

CIS & ZAE st 3T ME J|=(TSV 7|12 0|86tH0] CIS, DRAM, ISPE HE) HE
)7

Mobile AP ‘d& Z4&E 21 3D IC(TSV 7|2 X &0510{ DRAMLt APE HE

© FO-WLP, PLP 378 Mg &t

rr

HT

P

N

="

=2

r=

HL O
BH o mo

WLP(Wafer Level Packaging)e
HZ 1M B0 42 ¢fn Hust
23

o
AI-A&IIJI'-: Xd(?_f LCD _g_xr k=13

a o =

HXMIt= GteX: TSV, FO-WLP, PLP HeM ZIt Fan-Out WLP =2 QHZH

Mold
Compound

[

Over 50% smaller footprint
HBM2 vs. GDDR5

Xt2: AMD, 7|25 3 2|AX|HIE & A, 71233 2IMXIME

- 27



5. e"8%Xt Foundry, M| Hilj EE HZ Al

AN H|H| P2 S5 Szt

SAMSUNG

=X

Global Manufacturing Sites

Giheung, Korea Austin, Texas, USA

8inch Fab

6-Line
Giheung, Korea

A& G 7185 2AMAE

JesuN

12inch Fab

-

EUV Line
Hwaseong, Korea

S3-Line

Hwaseong, Korea Hwaseong, Korea

Package & Test

TP Center

Onyang, Korea Suzhou, China

e A

r
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5. e"8%Xt Foundry, M| Hilj EE HZ Al

b=y 1 Sl =Tim

Traditional Packaging

Silicon Wafer

WLCSP Packaging

Silicon Wafer

Fan Out Packaging
Reconstituted Wafer

PO ES
1Ly rrrrrryg
Do Em
Yy rrrrrrr
YoooooEar

Atz A, 7125 SMAAE

ot

JesuN

I.

=X

Packaging

Dicing
0 ] ]
] ] ] ] [ [
R e 7 ] ] ] ([ ]
e ] ] ] ] [ [
] ] ] ] (T
] ] ] (]

Packaging

Packaging
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1. 9= MIE Y Value Chaindl 28
. HZ2|Qt HH| 2| BreX|, el ZM={o| Cr=C0t
CHIHZE] greX| A g 3 MY

IDM M EA

. Fabless At &4

. Foundry AtiEA

S|
. Packaging Argi&XM

HIZ R /CIASZ 0] Analyst BFRSt
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1. 9t=x|e] HIE & Value Chaing &7 |

O HYt=Hl= HEHO| T2t Discrete AKXkt X F|Z(IC, Integrated Circuit) 2 25
* Discrete AXt: On-off 7|5& t= CHO| 2 E(Diode), EMX|AE(Transistor) 59| H7|s HZE

o AHIIZ(I0): £4S JHOl MXEE 3 Discrete AXHES 8 JH & 0] XS HEH
O ZXMIZ(I0)= H22| BIEH|QF A|AH HIEH 2 22
+ 22| Yt=X|: DRAM, SRAM, NAND Flash S

* SRAME Cache Memory & ALY L& FHO|| AFE. MRAM, ReRAM, PRAM & A J|& e &

o A|ABIC(H|TIZ22]): PMIC(Power Management IC), CIS(CMOS Image Sensor), CPU, GPU, FPGA, DDI §
o A AE W HIE2 K22 ECF 2 X2, HY XE 7|1Ee AlE AZE HiEe| e 20t &F

g MEE 2E

Diode
— Discr
screte Transistor

DRAM
SRAM
Flash

PMIC
Analog { Image Sensor
Touch Controller
T-CON
Logic *E ool
Media IC
FPLDs

Micro —|: I\Eﬂ)gg

Semiconductor

IC
(Integrated Circuit)

System IC

Xtz: 7125 MK

7 I%§?‘;|’ HIE A At
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r
of

32



1. 9t=x|e] HIE & Value Chaing &7

greXol MEE 25 9 A M

’ Xt&: Gartner, 7|25 2| XM

" A

(Sl ) 2017 2018 2019E 2020E 2021E 2022E CAGR
Total 421.7 474.6 458.4 512.2 555.7 540.4 5.1%
General Purpose 294.4 340.6 320.9 363.4 396.4 375.5 5.0%

Memory 130.3 162.8 135.5 167.3 188.8 157.1 3.8%
DRAM 72.1 99.9 818 98.6 107.0 695 -0.7%
Emerging Memory 0.2 04 14 24 35 43 85.5%
Flash Memory, NAND 53.7 58.0 47.7 614 734 785 79%

oo Other Memory L S . B AG e A9 A9 A8l 24%

Microcomponent 67.8 74.8 77.2 79.6 82.2 85.4 4.7%
Microprocessor, Embedded 5.0 5.0 53 57 6.1 6.4 5.1%
Microprocessor, Compute 43.1 49.1 50.6 51.2 519 529 42%
Microcontroller, 8/16/32-Bit 183 19.2 198 21.1 226 242 57%

............. Digital Signal Processor | 15 s Vs Lo M V9L 54%

Logic IC 12.8 13.5 14.0 14.8 15.8 16.7 5.4%
FPGA/PLD 50 57 63 7.1 78 8.6 115%
Display Driver 6.1 6.1 59 6.0 6.2 6.2 0.1%

e Otherbogic b V] V. V7 18 18 19 ...20% .

Analog IC 227 24.4 25.0 26.6 28.1 29.5 5.4%
Voltage Regulator/Reference 1.3 123 12.6 13.4 14.1 14.7 55%
Data 47 49 50 53 5.7 6.0 5.0%

............. Other Analog, ... ... | 6T T2 TA T 83 88]  55%

Discrete 20.4 22.7 23.8 25.6 27.6 29.1 7.3%
Diodes 59 6.4 6.6 7.0 75 79 60%
Transistors 140 15.7 165 17.8 19.2 203 7.7%
Other Discretes 05 0.7 0.7 0.7 0.8 0.8 9.0%

Optical Sensors 29.9 31.9 343 37.2 40.4 43.0 7.6%
Photosensor 22 25 2.7 30 33 38 11.7%
Image Sensors, CCD 08 0.6 05 0.4 03 03] -203%
Image Sensors, CMOS 10.7 1.7 12.6 137 148 158 8.0%
LED 12.7 13.1 140 15.3 16.6 17.3 6.4%
Other Optoelectronics 35 40 44 48 5.4 59 10.9%

Nonoptical Sensors 10.4 10.5 11.1 12.3 13.5 14.7 7.2%
Application Specific 127.3 134.1 137.5 148.8 159.3 164.9 5.3%

ASIC 26.2 27.8 27.2 29.2 31.1 325 4.4%
Data Processing 5.0 6.1 5.1 53 52 53 1.0%
Communications 1.7 1.4 1.6 128 13.6 14.1 39%
Consumer 52 56 57 59 6.6 70 6.2%
Automotive 1.6 18 1.9 2.1 23 25 8.6%
Industrial 13 1.4 1.5 1.7 1.9 2.1 9.0%
Military and Civil Aerospace 13 14 14 15 15 15 33%

ASSP 101.1 106.2 110.3 119.6 128.2 132.4 5.5%
Data Processing 26.6 290 303 31.7 324 326 42%
Communications 469 470 47.1 512 545 547 3.1%
Consumer 120 12.7 135 147 15.9 16.3 6.4%
Automotive 10.4 1.7 127 143 165 18.6 12.3%
Industrial 5.1 59 6.7 78 89 10.1 14.6%




1. 9t=x|e] HIE & Value Chaing &7 |

O HYtZ=H|Q| Value Chaing &%
* Value chain®2 &g gt=X| SAKIDM), dAH M 2K|(Fabless), Y& it MEZ K| (Foundry),
7| & HAE MEHX(SATS, Semiconductor Assembly and Test Service)2 28 s
+ Fabless®} FoundryE 38, Ii7|d L HAEE 23802 2261 UAS

+ CHHEZXQI Fabless M= Qualcomm, Foundry= TSMC, SATS= Amkor

© Z Value Chaine| &gt
« ST SIAHIDM: Integrated Device Manufacturer): 3|2 MH£E TO7HX] © 1bY S

« 2 HEYUM (Fabless): Fabg AROHX| i1 3|2 H e TOHT EE

o QE MM MEAK|(Foundry): Fab MAHEHIE ER6H0] B Q0| Yitg =2 Y. 1Jte] 238 Uiat &
+ I7|A 9 HAE ™ELHI(SATS): Fab-outE 0| E ot 7| X1t HAE SHE Y
HICH 28 SE LY Fabless, Foundry, Packaging & Test X9 Hat
: oM :
Fab DB M&
waeM g)ﬂ&tﬁ\ 2gE gloi

MHESH

~ ' : Fabless Foundry ' Packaging & Test
(HEZ D-TV RS F : F F
e & () * et & S|

Xtz: 7125 MK



1. HEEX|e] M= 9 Value Chainl &

© Value Chaind At EM
X|&

o
© IDM: EIEH| HEE TY. S

+ Fabless: EDA(EI=H| HH &) gt 27H HT HH HE2 A
* Foundry: Fabless@XIS2| & X = €Y. Cto] NME StHGHH, 22 FX 4
+ Packaging and Test: X7} M2 238 ¥, I Y 235
HtEX| Value Chain EZ! 9 THE A
ES
e CY . Afgl S
o X MAHOIM HE L HAETDX| LEIHHN 2=
s H2e[HZxo| Oty =ttt Y
IDM
<ol ARl BE St By
- JAThExtel DI Dof Hel
« Xlo| Aot MEO 2 Gh= YA
H3H
- Dujol RS ATIHY 2 o]
Fabless
+ DY HUEXE |mEt & JOLY,
EHIE B8 22 m
- ZEYAO| ol A AT T
Foundry
» S HAHGHK| &0, AT E SHELH EH=
» 2bdEl Qo|HE gtor = U HIAEE St A
$2% 718 9 HAE
« IDM, FoundryOjl 0|0 %2 XH2g Lo &

Xtz: 7125 MK

o
e
o
o
[0
ro

=X

DRAMI} NAND, CPU |7t CHEE

Foundry QX|7} LHXHSstD Q1S

F9 o

Intel, &-gTXt, SKSHO|HA
Micron, Toshiba, Tl

STMicro, Renesas

Qualcomm, Broadcom
Xilinx, NVIDIA, AMD
MediaTek, HiSilicon

FEERERN

=

TSMC, GlobalFoundries

UMC, SMIC, S55l0[E!

Amkor, ASE, U|o{A, HALE

SFAZIE=X|, AH|MTI2
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2. 4| 22|Qt H|T| 22| Breex|, o FHHHOo| CH2L)

=X

23y

> o Gate (G)
Gate MZ
* Drain (D)

O O|Z2| =X BYH2 574 M|zt =&
* DRAM: 179 EZMX|AEQ}E 1712] JHIHAIEIZ =l M(Cell)2| BIEHIEE g
+ 1742 MO| 1bitel HIOIE] X%, 102 74 HiE Al 1Gb(Giga bit = 107 bit)2| HIOI& X% Its
o HITK 3™ Alof EXIt= EMX|AEQ] HO|E(Gate) M Z0] U2t 25nm, 20nm, 18nm, 14nm S2
+ DRAMS| AIO|E 4 Z0| 20nmOjlA] 18nmZ =AL|H Al AO|X ZA0]| [HE T2 XN gl
o XSl ¥t B HE0 HIO[H Xe| £ A, MY AR A4 SO0| 2F ItsoiE
+ [M2tA, DRAME T Aol AJ|& &7 TtEE O 38 7|=0| dy
« NAND FlashQ| J7|& ZHH T 0|2} H|==3t f2|of olsl X2
167l Cell DRAM X = 16bit DRAM O|M|BX M3t Gate ME =AT} SHA
1 1 1 1
— o~~~
T| T| T| T
T T 1T 1
,_1—1 .;_1—1 “_l—i .,_l—i
Ir| I| T | T sources
= = = = ource #
1 1 1 1 region
,_Jﬁl .,_1—1 .._l—i .._l—i
T| T| T| T
T T 1T 1
._Jﬁl .;_1—1 “_l—i .;_l—i
< < | T <
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2. 4| 22|Qt H|T| 22| Breex|, o FHHHOo| CH2L)

©

AABIGEIEN| HAE 1: S0t 7|59

HETX|
HIBID 2] SRS A% 520| 3
o HHZ2| BeXo] B2 X|A0t0| AXIE O|&SHM MEYJHM It Qots AHS SEGHEE HE HHok= &Y
« SYeE5E 7R HF0l2te AX|LIofo] HHSHO Wit 2tX5| THE Az G E
+ Of2f JZo] A|ARSIE N HACHE BH YU J|52 +¥oh= TO| EAHSH Wt Ch2X 2E0] T 2 =l Its
© Y 3TYS A8, /FZ Bits RQER A= HB0l E5, ¥t MY AR EHOIM ZF R
o MAXO| 5HO| Tt HFAAHOf B XHOI7F LI, A ARBIEX| SYAHE S0t DA =Tt iy
+ CHERS HE2|2Wa| O] Xt= AX[LIOIE 128 HO|Lt H=6=S X9, M 29/2] HalA F=0 =2 &oF
© HE LM HOIN BH|, A HHAO TS H|IH| S2 Solf o2l |8 § 4 21 2= ZHE TUS

- FAT) TS iU SIAfOIA X3 $e BUATIOR 30T OHES 70iE 4 ANUS HE

S A1 AlAEGH

2 71258 MK

—E

BB B LU
O %—FE - OUR L I ; E:l
S N = [ il j o
=Y : ﬁ]

A& 7125 EIMXIAY
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3. HO|=E] e g s S Y

O H|H|Z2] S| AlE 2E HZ2[2f 28

© 20184 J|E AAHRIBIEH AF TR 2,786 = MM Bl AlF| 59%
+ 2016E~2018 A|AREIEHO| Al RE2E HZ2 =N AFel Bz 2281 =&

 HIHZ2| BeXl= 2016H2E 2020E7HX| QB +6.6%2 HES JHES 7|15 WY

6
g 22 BrENE R0l THE Mol HEY

o o

+ HIBI22] X AT 72 20189 2,786 2

« W22 YtEH|, Discrete 2K YHEH| |, Foundry, Packaging®l 20189 £ A|MTH 2 3,478

== SE AR F2(20181)

Nonoptical

Sensors 2%
PNES=

Discrete dr=X| 59%
AKXt 5%

Xt2: Gartner, 7|23d 2IMXHH

HIE N

HIHI 22| S]] AlRF S 20| G MAt
(Al ery) Packaging Foundry Testing

m HEE R EH| u Discrete AX} m 22| gten|
700 1 mAAT SHEH|
600 A
500 - - -
400 A
300 H
200
100 A

0 + T T T T
16 17 18 '19

'20E

Xt&: Gartner, 7|25 2|AXMIE

e A

r
o
w
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3. H[H|2a] x|

©

ITH|

CEEEED

3 |
HIH 22| EHeX| AT SetQ] &2 &
HIGEE] BeX| AlF2 PCE HIRe WYMY G810 & egHel SFM X%

o
Mol |IT =2 2 X SO M X Al, Machine Learning, Xt F8, 56 §2 5402 £9 4% X%

Y& S0 Wet 7tH0| gHots W 2a| Bredet g, MY HFLZ 2 +5 JHH0| 50ty
E0HX| = 7HE AHIXIOIA HIHAI7|H, &Y HEE O|RUItD AUZ

—_-d ocoo=2 Ma

K-S Srer A

Y 37t AI/ML/AR S X J|& B8 S22 Qlof, H|H 22| Btn| Algel 32 X&E I
1990 O] My IiEd% 2

% =2 o
HEgEEnt B HEEYEQ d&HIsE 0.862 2 U1 = LIEHH

i

Z} St A OjZ00] AP AL 08602 £O ABHY SOl

0.5

0.25

-0.25

-05

Electronic System Semiconductor

37%

14%

/—/\ — 16% N\ el
| \’\//\\y/_\ \

-32%

90 93 96 99 02 05 08 11

Xt&: Gartner, 7|33 2|lMX|AIE

e A
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3. HO|=E] e g s S Y |

©O Value Chaing! A|&F 78 0| 9! MY
. DM D{ZH|ZL 2015H7X| SIS 291 £, 20154 60.6%0IA 20185 66.1%2 Tt Z7t
+ IDM O§Z942 2009\ 1,536 SH2{0flA 2018\ 3,706 &2 ML 10.3%2] 52 HEES =2

Rl

+ Foundry OHZ H|Z2 2011d 8.4% 7|15 T 10%Ul X8t =3 X 5

* Foundry DHZEH2 2009'F 201 2{0flA] 20180 629 ZiE AP 135%2 =2 HEUES Y

+ Fabless IHZEH|F2 2014 223% 7|2 = X2 O{X3| 20184 7|& 19%9] =& H|E {X|

= f,
* Fabless DHE42 20093 401 204 2018 1.040% FHZE AP 11.2%2 52 HHES EY

T AMN—

A SO
:|

Value chain® Y& M| A|R7E 20| IDM1t Foundry $4M|9| THE H|F S0t
(&9 &2)) cAGR ®IDM mFabless =Foundry = Packaging : Fabless. e Foumojry
500 - (6200 (12%) (&%) 7%) 6%) 25% - —O— Packaging IDM(2) - 100%

200 - 0% | /O,o—o—w-m%
O

300 15% - - 60%
200 | 10% A O/O\O/O/O—O/O’O\O\O’lg@- 0%
‘16 7 '

5% | O O~0—0—0—0—0—0—0_ o | 20%

100 A
4%
0 - T T 0% T T T T T T T T T T 0%
18 "19 '20E ‘09 10 ‘11 12 13 '14 15 '16 ‘17 '18 'I9E
Xt&: Gartner, 7|23 2|MXMEH At&: Gartner, 7|85 2IMXIAH
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4. IDM L &

A
~1

=X

© A2 200H9] BtEX| i = IDM M7+ 1474
3,7069 S +14%YoY A%
+ IDM 49| 4= Samsung, Intel, SK Hynix, Micron, Broadcom22, 57 & 3717 B 22| x|

+ 20184 IDM OfEMHE

MIA| Bt o= 2| OjZ=H J|=, IDM XH[F0| XS] =Lt

(SR AE )

=4 Company H=LA 2 2016 2017 2018
1 Samsung Electronics(st) IDM 40.1 612 73.6
2 Intel(0[) IDM 54.1 58.7 66.3
3 TSMC(CH) Foundry 295 322 342
4 SK hynix(2h IDM 14.7 264 36.2
5 Micron Technology(0|) IDM 134 229 29.7
6 Broadcom(0|) IDM 13.2 154 16.3
7 Qualcomm(dl) Fabless 15.4 16.1 15.4
8 Texas Instruments(0]) IDM 119 13.7 14.6
9 STMicroelectronics(S) IDM 6.8 80 92
10 Western Digital(0d]|) IDM 4.2 9.2 9.1
11 NXP(5) IDM 93 8.7 9.0
12 Infineon Technologies(&) IDM 7.0 7.8 88
13 Toshiba Memory(2!) IDM 9.9 00 85
14 NVIDIA(T]) Fabless 4.6 65 8.1
15 MediaTek(CH) Fabless 8.7 7.8 79
16 Apple(0[) Fabless 7.2 79 7.7
17 Renesas Electronics(g!) IDM 57 6.9 6.7
18 Sony(¥) IDM 55 6.4 65
19 AMD(0[) Fabless 40 5.1 63
20 Analog Devices(0|) IDM 3.6 57 6.2

Xt&: Gartner, 7|33 2|lMX|AIE
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5. Fabless 4 &4 |

O Fablesse H& S7t7 MHIMOZ X ZH
+ Fablesse 4AHAH|T} ¢ ’éﬁl HE LHEN /It HEE AN L[t Q1A 2 7
« 2Tl O™H|Jt XkX|SHE HIFO0| =7| M20| IYH|IE Y= tiE 0
o 0=, LT S22 AN

Fabless AIMEQ2: 0= 102Ete] 0|4 AX| MK|O| 69% XX

m>

rIr

[
10
>
12
i
&

=4 Fabless =% 2016 2017 2018 2018 M/s
1 Qualcomm o= 15.4 16.1 15.4 14.8%
2 NVIDIA 0= 46 6.5 8.1 7.8%
3 MediaTek THEt 8.7 78 79 7.6%
4 Apple 0= 7.2 79 7.7 7.4%
5 AMD 0= 40 5.1 63 6.1%
6 HiSilicon Technologies 5= 37 45 6.0 58%
7 Xilinx 0= 23 25 29 2.8%
8 Marvell Technology Group o= 24 24 28 2.7%
9 Novatek CHEk 1.4 15 18 17%
10 Realtek Semiconductor CHeE 1.2 14 15 1.5%
1 Dialog Semiconductor 98 ) 12 13 Y T %
12 Synaptics 0= 14 1.6 14 1.4%
13 Omnivision o= 13 13 1.4 13%
14 UniSoC Technologies 5 18 1.6 13 1.2%
15 Cirrus Logic 0= 1.4 1.6 1.2 1.2%
16 MLS = 0.6 10 1.2 1.2%
17 Bitmain Technologies 5= 0.2 0.7 1.1 1.1%
18 Seoul Semiconductor o= 08 1.0 1.1 1.0%
19 Socionext a4z 1.2 10 1.0 1.0%
20 MegaChips az 05 0.7 09 0.9%
= Others = 286 30.2 315 30.3%

Xt&: Gartner, 7|33 2|lMX|AIE

o >x ’
;IEOI;;I HEC | A xig)



5. Fabless A4

A

=4 HICA|
© Fabless IlEH L 134 2t +8 9%CAGRZE 4%t
« M7 Fabless IHEH2 2005H K 2018E K| HHH 8.9%2 HHES E0l= &
o HEEAAR LHOIX Q| THEHIF 2 X2 AZ S OLE 2018E J|= 19%9 =2 H|F 2X|
« H|E 5tafol 9 {012 DRAMI} NANDS| 7t4 25
+ D= 10AUE 0|49l 7|2 45 20094 9JHOIA 20184 18712 &7t
« WYMOZ OiE0| BIISIHA ROl ZH £4S 3 syt ZIH
+ JENBQ +2 =, MRAE E3H HE ZEZ2|Q A3t ME0| L
* Fabless tHE 7|2l Qualcomm} Nvidia, MediaTek S& M&AS St HE X|& =
HEE M| A L Fabless Of=H|S
(Alof ray) p Fabless OISH(E)  —O— HHEH| A9 U Fabless HIZ(S)
120 - .
CAGR 89% ...........
o4 o OO0 OO0y
.............................. o
80 1 T
60 | 4—0==0= " -
40 -
L 10%
20 -
0

Iz 91Z

'05 ‘06 ‘07 '08 ‘09 '10 11 12 13 14 15 16 17
2 2MAAE




5. Fabless 4] £A

HIE N
O MIAH 19 Fabless &M QualcommE Solf E= A& EY
* Qualcomm 19854 &8 0| 1992E7HX| LXKt 715
« XXMM T 2760, AL HE | 20%0] Zots SN B8 A X
« 1999L01= A DI BIS0| I BUTH SATH| AYS 2l BE AP (DMA SH7| o) I35
¢ 2002 2 24 84 J|& Hg0| SUETHA 2 Zo AN HX 7|5
- X&XOI MIAS SOl A7 7l L 913 S0 MOl Mg By
+ Fabless YHEL LQE 2D Q= SHAIT|ES J|HIOZ 0|2 HE S XIXO| MRAE E8H HEFt T 2 S|
« M7 39| 2%l MediaTek E8t DVD Z20/01S & AIZOIA 43 7|82 St = HIXQl MIAS Sof 4%
+ £=9 HiSilicon= dig MS J[¢to = EH HE5HH, A 69l 715
MIAH Fabless 12| Qualcomm A& Z0[: HEZE A|RAEN S| 2~0|2 25
(afar =ray) Qualcomm T§E%  —O— T7]2:0[2)($) 7,967 (uar =ray)
30,000 - r 8,
25,000 H
20,000 -
15,000 A
10,000 A
5,000 -
0 T T T T T T T T T T T T T T T T T T T -6,000
97 98 '99 ‘00 ‘01 '02 '03 '04 '05 ‘06 '07 '08 '09 'O ‘11 '12 13 '14 '15 '16 '17 '18 'I9E
T2 7125 2IMAME
7 I%§?‘;|’ BHE] At



5. Fabless 41 244

Qualcomm?®| M&A 0|

" A

M&A ET I 9l =B A M&A S 1}

200001 Snap Track GPS 7|& &t&

2000.03 Within Technology A|AE HME! 2|

2004.09 Iridigm Display &4

2004.09 Spike Techology C|XtQl 5t A

200401 Trigenix SHFY Ul A

2005.08 Flarion Technologies 4G JLHE J|& ot

2005.08 Elata SHEG AHX 22| MEE S/WI|S &
2006.01 Berk a na Wireless RF7|& &E

2007.11 Firethorn SHped W AN

2009.01 AMD Jef& AL HE|O|IC|O] 7|& =

201101 Atheros WiFi 7| &2

201102 Sylectus =7 H|XL|A 2t 8 GlojE 22| 7| -
2011.06 Rapid Bridge LLC IC Y J|& &&=

201107 GestureTek SAQIAD|= K|

2011.11 HalolPT HI|XH 24 ST 7|E Al
2011.12 Pixtronix MEMS C|AZ|0] S|

2012.08 DesignArt Networks SoColZet £2M 37 7|8
2013.08 Orb Networks Inc O|Cjo] AEZ|Y £2M

2013.10 Arteris / Technology Assets A|ABRI2E(SoC) QEHIE MAXR(IP AK)
2013.05 MyTeleHealth Solutions LLC A0 E2M

201401 HP / Palm IPAQ and Bitfone Patent Portfolio £56] ZEZZR 2

201407 Empowered Careers Inc ug ATEYN

201409 Euclid Vision Technologies BV QI3X|s &8%t 0|0|X| QIA
201409 StoneStreet One LLC S22EA J|= N

201407 Wilocity Inc S A A

2014.07 Black Sand Technologies Inc SHSA ME WE|A X
2014.10 CSR Ltd SEEA H ME M2 AH|
2015,08 Silanna Semiconductor USA Inc SreX| B HE

2015.09 Capsule Technologie SASU O|28 ATEQ0f

2015.08 lkanos Communications Inc s H2CHE MI M| A K|
2015.07 Nujira Ltd 2M HEM X ZFE

2017.08 Scyfer BV QIBX|S AELER

X2 7125 AMKIME



6. Foundry 4t

©

Iz 7125

e

=X

Foundry& Pure—play Foundry®t IDMO 2 12

* Foundrye FEA +=Q0i| St SH=H| K0|H Mits Y

« Z20| Wt 7| A0 EAEDX| ArEE o] Z5t
o TAFFIO§F|E 7|91 FO-WLP, 3D IC, PLP S8 UXigtstn e
* Foundrys= 2A|
1)TSMC, UMC S} Z0| XtH|AH gio| QEMArS Pure—play Foundry &%t

o=
20 GTXE, TI S 20| Xt EAMIZC| it el SIEPY LT FHlSH= IDM Foundry2 712

ru|o

2OLS0|7| LIdH, A-gTKXt=

* Pure—play FoundryQ| =& , o2 AAE

¢« TSMCete| MEH| M= &

2 24 Y

Foundry ¢8| 2 SEE
Fab DB ®Y
AN Ev =
HIELH HAHENM : Fab
($SZ D-TV XS (Rref] dH) | <C— (HEEH| HE)
Bt & gtex O

ol &3 : IR ES

2K IE]



6. Foundry &g 24 K|

© MEYH2 BEEIt 5L Foundry A

Pure-play Foundry&X|7t FoundryA|I&Q| 80% O|AH2 XIX|5H0] TAH| Foundry At HEE =&

Foundry A2 20184 7|F AFQ| 3CH UMI7t K| Foundry DHEHO| 71%E XtX|gt HEZ SAHSAI0| LSk A&

&2l 100 Foundry iAol =714 HIZ2 TTH 47, 5= 374, 0|= 174, o= 12 I8 2
2L} 19 TSMCQ| THZE40| 22| GlobalFoundriesofl H|H 6,38 =10 MH AIREREE 54%E XX
20104 0= 300mm Foundry A& 4% F0|Lt, 200mm Foundry A& ™A E£& Stet &

A X
300mm Foundry A% LY 7|& Z 20| 248t TSMCRt &4 Foundry 2 A& IHHE IHsH = =X

MIA| Foundry Al Mo s: MEANO| MEEI =3 =X A4 LY Foundry@| H|E 20|

(ErolHlof ga))

Foundry @4l =3  Type 2017 2018 2018 M/S (4] &) mmm— Foundry OfE =K B o=

TSMC gt Pure-Play 322 342 54% 600 1 =O— Foundry HS r15%

GlobalFoundries o= Pure-Play 53 55 9% 500 A 12%

uMC CHEE Pure-Play 49 5.0 8%

Samsung Elec. 2 oM 45 48 8% 400 1 r10%

SMIC 3= Pure-Play 3.1 34 5% 300 A

TowerJazz 28 Pure-Play 1.4 1.3 2%

Powerchip gt oM 1.1 1.1 2% 200 1 - 5%

Vanguard oHet Pure-Play 08 1.0 2% 100 -

Hua Hong =1 Pure-Play 08 09 2% B . l I I I I i

ALMe EE 06 07 % ° 112 13 14 1S 160 17 Y18 'I9E o
2 7|25 2 MKME I&: 7|25 d 2lMXE

47



6. Foundry ¢

=
=

A
1

© Foundry Mo| H& 53

OlMl=H JHEH|E SIt

Fabless |

A% 9 IDM K9] Outsourcing HISEHH = $ % FoundryAtQ| & CIE MEEH
OjMa3d Metof W2 A7 Fab EXI2 7t ™Y 9 dHH[& St i IDMEX|Q 1 YH| o] St

10nm &8 4

gt H
7|Z IDM ZHIEL
=o
=21

SES DM A

Fabless ¢iH|
Al Fabless

=13

N
19

9oty I}AH 130nmel JHet H| 292 CHH| 2=
ofl CH$t MZE Pure-Play Foundry M0 QIESHD S

| MY ES HiQlst 7Et MIZS0] tHoll Outsourcing HISS Eist 2402 o4

o oo
o= o orlo
(]
oA

19
(0]
oA

£0| X|20l0f 5H= IC Design Cost= 25Al

YHSel 32 HIE FHO| e EXE &X| 8f= Old el = 02 o

rr

2,000

1,000

Xz IlE

130nm  65nm
Z 2| MKHE

m Process Development Cost (e g2y) m |C Design Cost

2,900

45nm  32nm 22nm 16nm  10nm 130nm  65nm  45nm 32nm  22nm 16nm 10nm
It&: 71858 EIMAIE

e A

r
of



7. Packaging A1 24 L=

O DtAHECH &M STOIX X Packaging

8t=H| Packaging2 Bt=H| & DieQ| Data Input/Output THXIE Q|82 HZHSH= XY

+ IPHOl= BH=H|Q| Data Input/Output TRl =2t HUT| If20]| Packagek tha #&2| SOP EH0| =FE dd
A

o AOIE = S 2tE [|X|Y JPMA|R0| SHHEHA Package EFE DFHELH BN 26HE

© Packaging M& YUX|(SATS)2| d&
* Package EtQ0| IHAHELCH @M 61X 375 CHABHX|IM Packaging MEH| HAH|ISE 2 H St

O
+ 19900f NIH| Bt £t & Packaging & LHM|7t A5kt HIE2 15%F 2Lt 2018H0]= 53%E XHX|

O 1AIY Packaging2 Foundry X7} LiXHt

. HICH| Ho| EXEHX|D 1MS /MM S0| L Q7 E 0 W2, Packaging HECZ 0| 28
* Fo-WLP, 25D IC, 3D IC, PLP S TAKY¥ Packaging &HAlQ| LiXH3t E3C X|4
gtE M| Packaging AI%t 04208 0 8t M| Testing AI%t O{Z0H 0
(A1of ehy) m Testing (4ol =ay) m Packaging
8 - 30 -
68
24.0
25
6
20
4 15
10
2
5
0 A 0
2 13 14 15 16 17 18 'I9E 2 13 14 15 16 17 18 '19E
X2 7|12 2 MKME Atg: 7123 H IMXIME



=X

A
A
O DPAHECH M SRSHT YEN| Packaging
+ IFAHOl= ¥tE A2 Data Input/Output BFXF 27t X 47| IH20]| Package® TH&T1XQ| SOP EFQ0| F2E HXM

t
< H20Es

WLP, FBGA, MCP S Package Et2I0| EMI CHBHiZ!

HEC A D7 R0 BhX ThHy|

Pindi+= 3% % 45 MM
1970s 1980s 1990s 2000s
L] - -
~ L L]
DIP N - PGA . .
(Dual Inline N (Pin Grid Array) . BGA . N
3 n » ] SiP
W o . N (System in Package)
* 2 L]
‘¢” ‘\\\//'/ :.
. l"“’ QFP :
amnnn® (Quad Flat Package) o
*
SOP o
(Small-Outline o
Package) R4
*
"3 TQFP FBGA
““‘
< esee®’
Rl amuun®® we®
(L LA
o TSOP
o (Thin Small-Outline
A Package)
oK
o*
Kl “I“‘
5 . QFN
= (Quad Flat No-lead)

Xtz: 7125 MK
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7. Packaging At} 241

=~

=X

© TSV(Through Silicon Via)& 0| &%t Pa ckaging Al
TSV Silicon Waferof 10um £7H2|

* Wire Bonding2 0| &%t Packaging YAIE TSVE ¥3E A| X|F Packaging AtO|= 35% &4

o MHALD ESH50% ZAGHH, BN 52 £ & (Bandwidth)= 8HIZ St

S £2 2, CuE MY 20f 0] Waferg MI|1NMo 2 HE A7|= 7|&

[

Wire bonding + Flip Chip X39| =X

HBM2: TSV 0|85t DRAM MZE

Power Consumption

Conventional PoP Solution
(Package—-on-Package)

Conventional PoP Solution

(Package-on-Package)
& 71858 2MKIE

e A

()

r
of



7. Packaging 4% &M

© TSV(Through Silicon Via)
« TSV 7|& 28 1: HBM(High Bandwidth Memory)

e GPU + HBM 71X £ Eofl Server A|& RE M2

+ HBMZ DRAM Single Chip2 410X 8IHE HEst HEL 2, Accelerator?| /g

« TSV 7|& 28 2: 3 Stacked CIS
+ (IS + DRAM + ISPE XZ8l0{, A

+ TSV7[&38&83:3DIC

=X

Moo
[SX=1

ZO| NETHH|2Z AL

Ot
+ 3 Stacked CISEe 1£g & =+ Y= T +E UHE &Y

= xa

- DHIY AP + DRAMES HZ010|, ADIEZ0| A5 /S 2A/H AB A4 52

+ 20219 H83%E Aoz Il

TSVE M 235t 3D Main Memory &

Xtz: 7125 MK

a

3A Hd

HBM X 9! M5 2

GP100

1508 XTORS

SUCON wTTRROStA |

6 LAYER ORGANK PACKAGE

A& TSMC, 7185 2IMAIMIE]

« 1stinterposer-HBM2 product (2016)

- 16nm SoC chip + 4 HBM2 (16 GB)
- 1200 mm? interposer size

- 300 W power consumption

— 1508 transistors total, 15.3B on SoC
— Core of deep learning supercomputer

GDDRS HBM2
H|ghe Memory Bandwidth

| 288GBIs . 720 GBls |
12G8 GOORS (112} 16GE HEM2 (x4)

Lower Power per bit transferred

* ~20pun I <100

]

e A

r
of

52



7. Packaging 41 &

=X

2.5D0/3D Packaging Roadmap

3D-SiP DDR3 stack
Performance-
driven Game console
A
Server DDR3 stack
Data center
Industrial applications
Industrial & networking applications noannnpnnrun \
\ Ultimate
Tablets | i Heterogeneous 3DIC
anasnassssa — « powerpoint concept »
« Hybrid » —s
3D-SiP/SoC ASIC
Smartphones “ RF
3pic -~ e
Logic m.
ays z Logic
System Partitioning : o
. O /
3 Mobile — FEes /
3D-SoC '
Cost & Smart TV - per e e
Performance~ Set-top box N Tt
driven Network Ll & o ilh ‘: HHN \
2010 2011 2012 2013 2014

Xt2: Yole, 71253 BIMXIME]
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FEOL

O oo

TSV Formation

S

C4 Bump Formation

4— Carrier Glass

Glue
. [Q-QU@:%QT

Glass Carrier Attach

X2 7125 AMKIME

gzu

" A

Post FAB Wafer Process

(5) 6% Eg%%%

Back grinding

SRoY
(6)

Passivation

TSV Expossure
p- pad

— e A
o TS

p- pad

a %

(12)

Assembly & Packaging

Wafer Level Mold

Glass Detach & Sawing

OO L))

Flip Chip Assembly & PCB Mold



V. 719 B4

7l&a5d HHEX|

1. A4 FXH005930) Buy, TP 55,0002 (&%)
. SK&10]Y A(000660) Buy, TP 85,000

. SKHE|2|¥=(036490)  Buy, TP 200,000

. YI9IHE 2|2 X(104830) Not Rated

A~ W N

HIZ R /C|ASZ 0| Analyst BFRSt
02-3787-5063 yuak.pak@kiwoom.com



/8 TXH005930): H|HIZ22, 10 Tre] AF H= BUY (Maintain)

Bl M1 A|XF
SET}: 55,0004 O Hlo|Za] & & AR
Z=JK5/21): 43,1509 « H|H 22| HEY 0= H|=(20184): Foundry 41%, CIS 19%, DDI 15%, AP 23%
AIESH: 2,575,961249 + 20184 ~ 20214 =X NEE MY: Foundry +63%, CIS +87%, DDI -3%, AP +14%
KOSPI (5/21) 2,061.25pt SES AP Mxto| X0 o
5% XotES ESinb)! EShen! o YT AFEHXL H|GIEE| FEl =& Foundry®t CIS
527008 37,4508 * Foundry= 7nm O[SH Al 02 &5 CISE 7|& WS SO 2 A|E R As
/ARty S1810%  15.2%
e oS O 2HI9 HZa BEN 3 I
M -4.7% 4%
M 25 339 « 2H19 H|H|Z2| B2 EXIQ 22| B29| 25 JjM SHtE WY
Y -137%  3.2%
[EEENPY se0783tE O EXO|H 'BUY' QX 2HZJ 55,0009 Alst
AT HaYL(M) 10,8328% . OI% TS 0|5 Xp9| I|7H BN A =
FENPIEES 57.1%
B4 21 8(2019E) 3.4% + At DRAM £=Q 3|8, H|H|Z2| 45 THEO| It 4&59| TriggerE X% 2O Z WLt
BPS(2019) 37,1154 o HHZa| MY MYX| ek HE Top PickQZ U= FXst
=9 5% Arge ol 139l 212%
(Mo, IFRS ¢1Z) 2017 2018 2019F 2020F 2021F
(TEST 239,575 243771 226,065 239,125 255,147
(2l) FEFIHE) (%) &elolel 53,645 58887 29.910 43,256 53,987
Yo+2B(R) EBITDA 75,762 85,369 57,264 71,336 83,682
60,000 718 HFo| 56,196 61,160 32,864 46,938 58,478
50,000 16 20[2) 42,187 44,345 23,958 34,030 42,397
' S U AdiE=REEoe 41345 43891 . 23584 . 33690 . 41973
40,000 ' '\J ‘2 EPS(Z) 5,421 6,024 3472 2960 6179
30,000 0 SHEeYOY) 982 424 A9 246
' {-2 PER(HH) 9.4 6.4 12.1 8.5 6.8
20,000 1 -4 PBR(HH) 1.81 1.10 1.13 1.04 0.94
176 _E_V_/_E_I?I_'I:I':){-\_(Eil!) ___________________________ ‘_1_]_ ________________ _2'_]_________.________3;31’_.____._.____.___2;‘.‘ _________________ ! ;?.
10.000 | -8 EEREERS 224 242 132 18.1 00
0 ‘ ‘ ‘ 10 ROE(%) 21.0 19.6 9.6 12.8 145
1805 1808 1811 19.02 SAIITHIZ(%) -30,0 -329 -38.0 —42.1 -437
IS=T ’
L= B AR



24 TXH005930): H|HIZE], 10 2o Y H= Gl

(EH: M) 1018 2Q18 3Q18 4Q18 1019 2Q19E 3QI%E 4Q19E 2017 2018 2019E
ESE 60,564 58,483 65,460 59,265 52,386 54,457 58,228 60,995 239,575 243,771 226,065
%YoY 20% —4% 5% -10% -14% 7% -11% 3% 19% 2% 7%
Semiconductor 20,783 21,992 24,768 18,753 14,471 14,195 16,023 16,867 74,256 86,296 61,557
Memory 17,331 18,501 21,050 15,499 11,474 10,578 12,145 13,279 60,293 72,381 47,475

DRAM 11,079 12,043 14,257 10,647 7,783 6,816 7,764 8,561 36,827 48,026 30,925

NAND 6,252 6,458 6,793 4,852 3,691 3,761 4,381 4,718 23,466 24,355 16,551
S.LSI/Foundry 3,072 3,167 3,529 2,905 2,749 3,336 3,720 3,300 12,601 12,673 13,105
Display Panel 7,537 5,666 10,088 9,173 6,121 5,946 7,838 8,708 34,465 32,464 28,613
LCD 2,022 1,735 2,089 1,996 1,373 1,445 1,494 1,480 10,416 7,841 5,792

OLED 4,482 4,087 7,242 6,548 4557 4,286 6,125 6,972 21,923 22,358 21,940
IT&Mobile 28,450 23,995 24913 23,323 27,200 26,612 27,744 27,118 106,668 100,681 108,674
FUAASE 27,661 22,670 23,993 22,192 25,921 25,892 26,496 25,868 103,705 96,516 104,177
HIERIZ/7|Et 789 1,325 920 1,131 1,279 720 1,248 1,250 2,963 4,165 4,497
Consumer Electronics 9,742 10,401 10,179 11,791 10,042 11,030 10,615 12,187 45,109 42,113 43,875
VD 5,840 5,942 5,981 7,540 5,840 6,139 6,190 7,753 27,527 25,303 25,922
ggole 15,642 14,869 17,575 10,801 6,233 5,961 8,552 9,164 53,645 58,887 29,910
%YoY 58% 6% 21% -29% -60% -60% -51% -15% 83% 10% -49%
Semiconductor 11,550 11,606 13,650 7,770 4,149 3,474 4,624 5,335 35,204 44,576 17,583
Memory 11,065 11,345 13,072 7,553 4,049 3,108 4,079 5,021 33,525 43,035 16,257

DRAM 7,689 8,310 10,048 6,272 3,766 3,099 3,681 4,170 22,328 32,319 14,716

NAND 3,376 3,035 3,024 1,281 283 9 398 851 11,197 10,716 1,541
S.LSI/Foundry 347 317 476 138 162 296 506 242 1,198 1,278 1,206
Display Panel 408 136 1,101 973 -557 -199 972 1,191 5,433 2,500 1,407
LCD 107 =57 31 -15 =217 -139 =55 21 1,374 66 -390

OLED 301 193 1,070 988 -340 -60 1,027 1,170 4,024 2,552 1,797
IT&Mobile 3,770 2,669 2,221 1,510 2,268 2,072 2,362 1,963 11,827 10,170 8,666
Consumer Electronics 275 513 559 678 539 740 692 750 1,653 2,025 2,721
E L 26% /% 7% 8% 2% 1% 77 7N8% T TTTTTUR% 2% T 24% T 3%
Semiconductor 56% 53% 55% 41% 29% 24% 29% 32% 47% 52% 29%
Memory 64% 61% 62% 49% 35% 29% 34% 38% 56% 59% 34%

DRAM 69% 69% 70% 59% 48% 45% 47% 49% 61% 67% 48%

NAND 54% 47% 45% 26% 8% 0% 9% 18% 48% 44% 9%
S.LSI/Foundry 11% 10% 13% 5% 6% 9% 14% 7% 10% 10% 9%
Display Panel 5% 2% 11% 11% -9% -3% 12% 14% 16% 8% 5%
LCD 5% -3% 1% -1% -16% -10% 4% 1% 13% 1% 7%

OLED 7% 5% 15% 15% 7% -1% 17% 17% 18% 11% 8%
IT&Mobile 13% 11% 9% 6% 8% 8% 9% 7% 11% 10% 8%
__ConsumerElectronics. ____________ 3% 5% 5% ¢ % . 5% . % .. T% . b% A% 5% . 6%
KRW/USD 1,070 1,082 1,121 1,128 1,127 1,175 1,170 1,165 1,130 1,100 1,159

7I25H ’ HHEA] &



2/dHXH005930): H|M|=22|, 10 2| AE H— HH |
1Q18 2Q18 3Q18 4Q18 1Q19 2Q19E 3Q19E 4Q19E 2017 2018 2019E
DRAM
51 [N, 1Gb Eq]) 10,312 10,878 12,401 10,169 10,121 11,336 13,943 15,756 38,956 43,761 51,156
%QoQ/%YoY -1% 5% 14% -18% 0% 12% 23% 13% 15% 12% 17%
ASP/1Gb [USD] 1.0 1.0 1.0 0.9 0.7 05 05 05 0.8 1.0 05
%Q0Q/%YoY 6% 2% 0% -9% -26% -25% 7% -2% 48% 19% -48%
Cost/1Gb [USD] 03 03 03 0.4 0.4 0.3 03 0.2 03 03 03
%Q0Q/%YoY -10% 3% -5% 26% -8% -21% -10% -4% -3% -1% -16%
Fe{0[2!/1Gb [USD] 0.7 0.7 0.7 05 03 0.2 0.2 0.2 05 0.7 0.2
SHOINE 69% .. 6%% .. 0% .. 9% .. 48% % AT%  A9% _6lk 6Tk ! 48%.
NAND
ZSH[URIH. 168 Eq] 18,188 21,098 25,528 23,230 24,060 27,669 32,926 34,572 65,424 88,043 119,227
%Q0Q/%YoY -5% 16% 21% -9% 4% 15% 19% 5% 27% 35% 35%
ASP/1GB [USD] 0.3 03 0.2 0.2 0.1 0.1 0.1 0.1 03 03 0.1
%Q0Q/%YoY -2% -12% -16% -22% -26% -15% -2% 3% 23% -21% -52%
Cost/1GB [USD] 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1
%QoQ/%YoY -5% 1% -12% 3% -8% -8% -10% 7% -14% -15% -23%
Fe{0]2l/16B [USD] 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0
LSHOIME . A% . 41% . 45% 206% 8% 0% 9% ] 18% . A8% A% ] 9%.
LCD
=51ME ['000m?] 7,636 7,310 8,002 7,790 6,111 6,027 6,319 6,164 29,942 30,738 24,621
%Q0Q/%YoY -5% -4% 9% -3% -22% -1% 5% -2% -6% 3% -20%
ASP/m? [USD] 247 219 233 227 199 204 202 206 307 232 203
. JQOQ/RYOY. ] 8% .. % . 6% .. 2% . T12% 2% TN : 2% . W __T2% ~12%
OLED
Z51HE ['000m?] 802 829 1,037 893 723 701 891 989 3,295 3,561 3,304
%Q0Q/%YoY -25% 3% 25% -14% -19% -3% 27% 1% 11% 8% ~7%
ASP/m? [USD] 5218 4,557 6,232 6,503 5,592 5,201 5,877 6,053 5,904 5,681 5,724
. QOQ/RYOY. 3% . 3% . 3% Ak T1A% 1% 3% : 3% 2Tk AR . 1%
Smartphone
o1 [H2hh] 78 72 72 69 70 72 77 76 318 291 294
%Q0Q/%YoY 5% -9% 1% -4% 1% 2% 7% -1% 3% -8% 1%
ASP/Unit [USD] 280 248 246 225 279 264 251 240 243 251 258
. QOQ/%YOY. .. 10% _____ .. 2% . 1% 8% .. 24% P TP TP 5% o l: 3% s 3%
TV Set
ok [Wehh] 10 9 10 13 10 9 10 14 48 43 42
%Q0Q/%YoY -29% -6% 5% 38% -25% -5% 5% 37% 0% -9% -3%
ASP/Unit [USD] 563 603 557 505 523 555 535 492 519 566 552
%Q0Q/%YoY 1% 7% -8% -9% 4% 6% -4% -8% -5% 9% -2%
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24 TXH005930): H|HIZ2], 10 2o Y H= G

o E X} QN SHZIF 55,0008 HIA

2018 2019€E 2020€E 2021E 2022E 2023E
Sales [&92] 243,771 226,065 239,125 255,147 246,216 254,342
Growth 1.8% -7.3% 5.8% 6.7% -3.5% 3.3%
EPS [#] 6,024 3,472 4,960 6,179 5,644 6,241
Growth 11.1% —-42.4% 42.9% 24.6% -8.7% 10.6%
BPS [#] 35,342 37,115 40,359 44,763 48,396 52,636
Growth 25.7% 5.0% 8.7% 10.9% 8.1% 8.8%
ROCE(Return On Common Equity) 19.6% 9.6% 12.8% 14.5% 12.1% 12.4%
COE(Cost of Equity) 9.0% 9.0% 9.0% 9.0% 9.0% 9.0%
Residual Earnings(ROCE-COE) 10.6% 0.6% 3.8% 5.5% 3.1% 3.3%
PVof Residual Earnings 18 129 801 107 1,089
Equity Beta 1.2
Risk Free Rate 1.9%
Market Risk Premium 6.0%
Terminal Growth 3.0%
Cost of Equity 9.0%
Continuing Value 18,590
Beginning Common Shareholders' Equity 332
PV of RE for the Forecasting Period 5,318
PV of Continuing Value 12,064
Intrinsic Value per Share—6MTP ¢ ss0s4

R

Z: Equity Betae 6012 27t Beta B, Risk Free Rate2 108& 3& £AUE, Market Risk Premium A|7t5% 222 04 6%
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XH 56| 2

=X

ZREYAMN (Ehe] -2P) T SHElTE (EH: Hof2)
128 F, IFRS o1 F 2017A 2018A 2015F 2020F 2021F 128 4T, IFRS & E 2017A 2018A 2019F 2020F 2021F
[E 239,575 243771 226,065 239,125 255,147 QEXL 146,982 174,697 187,715 206,164 231125
U247t 129,291 132,394 141,396 139,982 144,845 i3 U HS YR 30,545 30,341 51,477 69,120 83,692
ojE50|o 110,285 111,377 84,670 99,143 110,302 E| 28Xt 52,639 65,894 61,108 64,638 68,969
THRH| 56,640 52,490 54,469 55,887 56,315 DI 2 2IER R 31,805 36,948 35,371 37,415 39,922
] 53,645 58,887 29,910 43,256 53,987 T TXEAR 24,983 28,985 28,139 22,701 25,428
EBITDA . oo 75762 _ 85,369 - 57,264 __ ] 71336____ 83,682 J|EFR SRt 59,649 78,423 72,728 76,928 82,083
ggoEel T 2,551 2273 2953 3682 4,491 IR SR 154,770 164,660 158,207 168,406 179,752
O[Xp2=2f 1,614 2,297 2913 3,728 4,560 EXpRHAE 14,661 15,628 7,080 7,805 8,665
O|XtH| & 655 675 626 752 807 QUK 111,666 115,417 118,475 127,308 136,905
QJgrata10|2l 7,279 6,696 5,322 5,629 6,006 S2HLA 14,760 14,892 14,891 14,822 14,841
QB aAl 7,269 7,150 5318 5,625 6,002 J|EHH|QERHAL 13,683 18,723 17,761 18,471 19,341
B4 9 A1 201 540 299 316 337 RAEA 301,752 __ 339357 __ 345922 374,570 410877
J|Et 1,381 565 363 386 397 ge8y 67,175 69,082 64,828 69,574 73,960
BRI PNEIESIE 56,196 61,160 32,864 46,938 58,478 THUAHS 2 J[ERHS 37,773 40,482 38,266 41,587 44,639
HOLH|S 14,009 16,815 8,906 12,908 16,082 chI2 88 16,046 13,620 12,632 13,361 14,255
HBAI &2 42,187 44,345 23,958 34,030 42,397 J|EFQE 2 13,356 14,980 13,930 14,626 15,066
o7]20/9) 42,187 44,345 23,958 34,030 42,397 HIQE LAY 20,086 22523 20,927 22,453 24,032
WEZSOI 41,345 43,891 23584 _: 33,690 ____ 41973 71388 2,768 1,047 975 1377 1,577
EHEU Y% T J|EHH| R S E A 17,318 21,476 19,952 21076 22,455
e 528 18.7 1.8 =73 58 6.7 = 87,261 91.604_ ¢ 85755__ ___ S 92027 ____97991
Jol sUE 835 9.8 -49.2 44.6 248 XjH x| E 207,213 240,069 252,109 274,144 304,063
EBITDA 328 51.7 12,7 -329 246 17.3 xS 898 898 898 898 898
X[HiFEFE0l SUE 84.4 6.2 -46.3 429 24.6 Aol 4,404 4,404 4,404 4,404 4,404
_EpssdE o %82 M1 A4 429 . 246 JIEtRtE —6,222 60 60 60 60
OH=50[218(%) 46.0 457 375 475 432 J|EFE A0l H ot -7.677 -7.991 -9.910 -10,017 -10,184
SYOI2AE(%) 224 242 132 18.1 21.2 oejYoig 215,811 242,699 256,657 278,800 308,885
EBITDA Margin(%) 316 350 253 298 328 HIX|HH X| £ 7,278 7,684 8,058 8,399 8823
X|HHZF20] 2 E(%) 17.3 18.0 104 14.1 165 XS 214,491 247,753 260,167 282,543 312,886
HIsE: (Shl: i 2l) EXXE (SHL: 2, B, %)
128] B4t IFRS 91F 2017A 2018A 2019F 2020F 2021F 128 ¥, IFRS H& 2017A 2018A 2019F 2020F 2021F
ERESEEEE] 62,162 67,032 50,616 68,800 71,290 TYXE(P)
EREE 42,187 44,345 23,958 34,030 42,397 EPS 5,421 6,024 3,472 4,960 6,179
e 36,211 43,605 34,522 38,544 42,535 BPS 28,126 35,342 37,115 40,359 44,763
QB A 2| 20,594 25,167 26,021 26,838 28,462 CFPS 10,280 12,071 8,609 10,684 12,503
XA A 2| 1,524 1315 1,333 1,243 1,233 DPS 850 1,416 1,417 1,700 1,750
X EHmota0l -201 -540 -299 -316 -337 =7 (HH)
et 14,294 17,663 7,467 10,779 13,177 PER 9.4 6.4 12,1 85 6.8
AABEXALEN S Y -10,621 -9,924 -1,461 5,942 -1,529 PER(%(1) 10.6 9.0 137
[ESN RIS -7.676 4514 1,577 -2,043 -2,507 PER(%|X) 6.6 63 10.6
b InbPNEEIZN -8,445 -5,979 846 5,438 -2,728 PBR 181 1.10 113 1.04 0.94
[ISEIR PV I=ISES Y 5,102 -2,415 -2,216 3,320 3,052 PBR(%|1) 2.05 153 1.28
Ef 398 -6,044 -1,668 -773 654 PBR(%|X) 1.26 1.08 0.99
5615 -10,994 -6,403 -9,716 -12,113 PSR 1.62 1.16 1.26 1.19 1.12
-49,385 ~52,240 =25,330 —49,334 52,715 PCFR 5.0 32 49 3.9 3.4
-42,792 ~29,556 -29,455 -36,045 -38,436 CEV/EBITDA A 2a 33 24 ____ 1.8
Ul K2 308 557 376 374 377 FQH|IB(%)
UK &F S -983 -1,009 -1,333 -1,173 -1,252 ISR (%, B EF 83) 12,1 19.1 353 29.8 246
EXREO| A1) -1.818 —427 8,846 -409 -523 i =AE(% BEF ) 1.7 37 3.4 4.0 4.2
T3t A(57h 3,432 ROA 15.0 13.8 7.0 9.4 10.8
e . 7532 ____ ROE 21.0 19.6 9.6 128 145
TEes sgss =12,561 ROIC 342 29.1 12.4 18.9 226
Kol SIHAL) 2,588 IS eI TS 80 7.1 63 6.6 66
23, AHEYoigel s7HH L) 0 XS E 1.1 9.0 7.9 9.4 10.6
XEIFEMHR(FS) -8,350 SxHH|g 40.7 37.0 330 326 313
LICEXE] ~6,804 X3S -30.0 -32.9 -380 -42.1 -437
2IE 5 oxEguEeE) & 819 _____ 83 ______48 ______ 316 ______ 669
P -1,782 =Xl 18814 14,667 13,606 14,738 15,832
og o WYt =30t -1,566 =X -64,370 -81,567 -98,979 -119,020 -136,828
71E¥3 U HF LR 32,111 NOPLAT 75,762 85,369 57,264 71,336 83,682
J|2sg P AT 30,545 FCF 12,979 32,292 16,185 29,351 28,993




SKS10|HA(000660): CIS B H =ty

=H3It 85,000
ZJK5/21):70,300&
Al7HE: 511,7862¢

KOSPI (5/21) 2,061.25pt
52% FIHEY ESinpls ESPSPs
95,3008/ 57,7009
|10 /Z| X7 tCHd| -26.2% 21.8%
FtrdE sl ot
M -14.1% -7.6%
6M 3.2% 4.0%
Y -21.1% -5.6%
EIR ESNES 728,0028%
UG HeFH(3M) 3,433HWF
o=l X|&e 51.3%
Ui~ E(2019€) 2.1%
BPS(2019E) 69,0092
ES = SKe|2 9| 29! 20.1%
(&) — - OHE (%)
HU£UE(SR)
120000 115
100,000 110
80,000 l\'s "
N 0
60,000 | W -5
40,000 | 170
{-15
20000 | 1 5
0 -5

18.05 18.08 18.11 19.02

JIesuN

BUY (Maintain)

O 2H19 H2e| Be=X| =5 N 2H3t
+ DRAMII NAND 25 33 ™ 78 =502 6}
* 2019 NAND, 3Q19 DRAMS| 5& &4 1t
+ 2019 HYO2 27| MY HOE oy

© 122X CIS & X7t H2Ee] AE Y
- S 8QIX| IHRE2| HH|E 202 04, 52 L Fabless 12 2 -2
« =UOl= 12Q1X] CIS SEotH, Stot= AIE +=2 U

- BRI N Y SIS P A0 Y O TEt

- - O =

Ly

© EXtolA 'BUY', EHZJ} 85,0008 SX|
At DRAM 22 3|21 NAND 7} At& HHRO| A QI Z7to| AtS FM3HS 0|8 202 ME

* YE Top PickQ@ Oii 83

(Meil, IFRS i) 2017 2018 2019F 2020F 2021F
iE= 30,109 40,445 26,984 36,522 42,841
Iol 13,721 20,844 5,319 13,478 19,409
EBITDA 18,748 27,272 12,942 21,795 28,627
AHjzo| 13,440 21,341 6,043 14,247 20,265
20[¢ 10,642 15,540 4,433 10,374 14,756
X[z X 22=0]2 10,642 15,540 4,433 10,374 14,756
EPS(E) T 14617 21346 6090 a0 20,269
SUE(%,YoY) 260.3 46.0 -71.5 134.0 422
PERMN) T s2 T 28 e T T s T3
PBR(tH) 1.65 0.94 1.03 0.87 0.71
EV/EBITDA(HH) 2.7 1.7 4.0 2.4 1.7
T R e T s15 97 T T 369 T oo
ROE(%) 36.8 385 9.1 19.0 22.4
=X UZHIE(%) -13.0 5.1 0.3 1.8 -43




e
SK&10|< A(000660): CIS B2 &y HE K|
(SHef: A8 1018 2Q18 3Q18 4Q18 1Q19 2Q19E 3Q19E 4Q19E 2017 2018 2019E
DRAM
Z51 [WItGh] 6,910 7,982 8,381 8,188 7,533 8,588 10,391 10,911 26,390 31,461 37,423
QoQ/YoY -5% 16% 5% -2% -8% 14% 21% 5% 25% 19% 19%
ASP/Gb [USD] 0.93 0.97 0.97 0.87 0.64 0.48 0.44 0.43 0.78 0.94 0.49
QoQ/YoY 9% 4% 1% -11% -27% -25% -8% -2% 52% 21% -48%
Cost/Gb [USD] 037 0.36 033 0.37 0.39 0.34 0.29 0.28 0.36 0.36 032
QoQ/YoY 5% -2% -9% 13% 5% -13% -14% -5% -5% 1% -11%
Operating Profits/Gb [USD] 0.56 0.60 0.64 0.49 0.24 0.14 0.15 0.15 0.42 0.58 0.17
_OPm/Gb 60k 63 66% 7% ... 8% . 28% 3% 3% SA% 62% 34%
NAND
ZSIY[UHTGB] 6,033 7,209 8,543 9,397 8,834 10,865 12,060 12,422 22,943 31,182 44,182
QoQ/YoY -10% 19% 19% 10% -6% 23% 1% 3% 17% 36% 42%
ASP/GB [USD] 0.26 0.24 0.21 0.17 0.12 0.10 0.10 0.10 0.26 0.22 0.10
QoQ/YoY -1% -9% -10% -21% -32% -15% -2% 3% 34% -16% -53%
Cost/GB [USD] 0.22 0.20 0.17 0.17 0.17 0.14 0.13 0.12 0.21 0.19 0.14
QoQ/YoY 6% -11% -15% 4% -2% -17% -11% -5% 8% -10% -26%
Operating Profits/GB [USD] 0.04 0.04 0.05 -0.01 -0.06 -0.04 -0.03 -0.02 0.05 0.03 -0.04
OPm/Gb 16% 18% 22% -3% -48% ~44% -30% -20% 20% 14% -35%
hTE= 8720 10,371 1,417 9938 6773 6229 6,930 77051 7730,109 40,445 26,984
QoQ/YoY Growth -3% 19% 10% -13% -32% -8% 1% 2% 75% 34% -33%
DRAM 6,916 8,332 9,135 8,013 5,418 4,825 5,349 5,480 23,066 32,396 21,072
JJNAND 1700 ] 1867 .2 2056 . 1798 .. 1058 1261 1370 1447 6696 ] 7422 5236
TESSM 3,383 3,762 3,872 4,164 4,092 4,145 4,299 4,294 12,702 15,181 16,831
i=eote 39% 36% 34% 42% 60% 67% 62% 61% 42% 38% 62%
oi=%0(9 5,336 6,608 7,545 5,773 2,681 2,084 2,631 2,757 17,408 25,263 10,153
I 969 ] 1034 ] 1073 . 1344 . 1314 1229 1189 1101 3686 4420 4833
Heo|of 4,367 5,574 6,472 4,430 1,366 856 1,441 1,656 13,721 20,843 5,319
Qo0Q/YoY Growth -2% 28% 16% -32% -69% -37% 68% 15% 319% 52% ~74%
DRAM 4,185 5,208 6,029 4,552 2,070 1,366 1,783 1,945 12,485 19,975 7,164
JJNAND 272 . 336 . 452 .Th6 . ThAl . TBS8 - AT 285 1333 ] 1,004 - —1811
Jo|UE 50% 54% 57% 45% 20% 14% 21% 23% 46% 52% 20%
DRAM 61% 63% 66% 57% 38% 28% 33% 35% 54% 62% 34%
NAND 1% ] 18% .. 2% 3% 48% . L 0% 0% 0% % ~35%
LI PNPIFS S]] 4,291 5,903 6,435 4712 1,480 1,119 1,592 1,852 13,440 21,341 6,043
o EeMeE L9 ] 1575 . V743 . 1314 377 302 430 500 2797 - 5801 . 1,609
5720|9| 3,121 4,329 4,692 3,398 1,102 817 1,162 1,352 10,642 15,540 4,433
L B7IEOINE | 36% A% ! A% 4% . 6% o B% 1% 19% . 35% 38% .. 16%
KRW/USD 1,072 1,080 1,121 1,128 1,128 1,175 1,170 1,165 1,128 1,101 1,159
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XH 56| 2

=X

ZRHEYAMA (91 -4o2) THRAEE (EH9f: Hofel)
128 F, IFRS o1 F 2017A 2018A 2015F 2020F 2021F 128 4T, IFRS & E 2017A 2018A 2019F 2020F 2021F
[TES=T 30,109 40,445 26,984 36522 42,841 SEXFAF 17,310 19,894 14,567 17,299 24,468
LTESSSb 12,702 15,181 16,831 17,873 18,094 i3 U HS YR 2,950 2,349 3,023 3,072 7,779
[EESY 17,408 25,264 10,153 18,650 24,747 CH|2 Xt 5,608 528 353 477 560
T 3,686 4,420 4,833 5,172 5,338 DA 2 7JERHR 5,588 6,334 4,434 5,382 6314
@9i0[2| 13,721 20,844 5319 13,478 19,409 T TXFAF 2,640 4,423 2,582 2,715 3,185
EBITDA . o 18748 __ 27,272 12942 - 21,795_____ 28621 J|EFR SRt 6,132 6,788 4528 6,130 7,190
EEITECT . -282 497 723 769 856 HIQSXpAH 28,108 43,764 48813 57,147 64,300
O|Xp2=9] 54 62 73 77 181 EXpRFA 414 4916 4716 4875 4,995
O|XfH| 124 95 63 83 94 SEXpA 24,063 34,953 39,935 47,964 54,748
QlzHpt2i0[Q| 893 1,386 1,275 1,337 1,568 DEXpA 2,247 2,679 2,945 3,092 3,341
QB aAl 1,125 1,046 864 882 1,035 J|EHH| S EXHA 1,384 1216 1,217 1216 1,216
B4 U 2AHIIge 12 13 16 21 25 REA L ____ 45418 __ 63658 _ 63380 ____ 74447 88768
J|Et 8 177 286 299 211 ge8y 8,116 13,032 10,581 11,953 12,883
ERIBYEIFSI 13,440 21,341 6,043 14,247 20,265 THUAHS 2 J[ERHS 4864 6,709 5,502 6212 6,762
HOLH|S 2,797 5,801 1,609 3,873 5,509 chI2 88 774 1,614 1,077 1,458 1,710
HBAI &2 10,642 15,540 4,433 10,374 14,756 J|EFQE 2 2,478 4,709 4,002 4,283 4411
o7]20/9) 10,642 15,540 4,433 10,374 14,756 HIQ S 3,481 3,774 2,553 3,260 3,632
N EETNE ___10642 15540 ___4433_____ ] 10374_____ 1475 71388 3,397 3,668 2,447 3,153 3,525
E-F=-TPXCTPE R07 R J|EH| S S LY 84 106 106 107 107
0I5 528 75.1 343 -333 353 173 EMEA L ____ 1159 16806______ 13,135 ____ 15212_____] 16,515
Qoo 5248 3187 51.9 -745 153.4 440 XJHIX| = 33815 46,846 50,239 59,228 72,247
EBITDA 328 142.4 455 -52.5 68.4 313 xS 3,658 3,658 3,658 3,658 3,658
X[HiFEFE0l SUE 2603 46.0 -715 134.0 422 Aol 4,144 4,144 4,144 4,144 4,144
EPS BAE ol 2603 ______460______-715______1340_______ 42.2 J|EFRHE =771 -2,506 -2,506 -2,506 -2,506
T IIEE019S(%) 578 625 376 511 578 J|EFE A0l H ot -502 -483 -497 -514 -541
SYOI2AE(%) 45.6 515 19.7 36.9 453 oejYoig 27,287 42,034 45,441 54,447 67,493
EBITDA Margin(%) 623 67.4 480 59.7 66.8 HIX|H x| 2 6 6
X|BH 20| E(%) 35.3 384 16.4 284 344 Pl 33,821 46,852 50,245 59,234 72,253
HISE: (EH91: 44 2) EXXE (SH91: 24, b, %)
128] B4t IFRS 91F 2017A 2018A 2019F 2020F 2021F 128 ¥, IFRS H& 2017A 2018A 2019F 2020F 2021F
Iy dgss 14,691 22227 15,829 16,641 21,789 FURE(E)
EHEE 10,642 15,540 4,433 10,374 14,756 EPS 14,617 21,346 6,090 14,250 20,269
e 7.921 12,282 9,069 12,040 14,482 BPS 46,449 64,348 69,009 81,357 99,240
QB A 2| 4,619 5,904 6,958 7,607 8,462 CFPS 25,499 38,217 18,547 30,788 40,162
XA A 2| 407 524 665 710 757 DPS 1,000 1,500 1,500 2,000 2,500
X2yyored =12 -16 -9 -12 -14 =t =(8H)
et 2,907 5,870 1,455 3,735 5,277 PER 5.2 28 1.6 5.0 35
AABEXALEN S Y -3,190 -1,997 3911 -1,910 -2,043 PER(|11) 6.2 46 135
[ESN RIS -2,964 -547 1,899 -948 -931 PER(%|X) 3.1 2.7 9.3
b InbPNEEIZN -635 -1,782 1,841 -133 -470 PBR 1.65 094 1.03 0.87 0.71
YU S U TR STt 515 43 -1,207 710 550 PBR(%|1) 1.94 1.52 1.19
Ef -106 289 1,378 -1,539 -1,192 PBR(%|X) 0.96 0.90 0.82
PSR 1.85 1.09 1.91 1.41 1.20
PCFR 3.0 1.6 38 23 1.8
_EV/EBTDA 27 )T 40 __ 24________ 17
SHXpArO| K 245 132 192 190 184 FQH|Z(%)
SRt &3S -781.7 =930.6 -931.0 -857.0 -1,005.3 i e de(% 285 33) 6.6 6.6 23.1 13.2 1.6
EX[RIAO| S A(B I} -129 ~4,502 207 -150 -109 i =AE(% BEF ) 1.3 25 2.1 2.8 35
T2 8O A(B I -2,083 5,079 176 -125 -83 ROA 27.4 285 7.0 15.1 18.1
1= 42 S - 5071 - ~5171_____-5171 ROE 368 385 9.1 19.0 224
Hegssgss =352 1,395 2,784 61 ~744 ROIC 425 421 88 19.6 238
pIECIESTEES] 72 1,047 -1,758 1,087 624 HEHAESTE 6.8 6.8 5.0 7.4 73
22, A2 Y02 ZIHZ L) 0 0 0 0 0 THOXpA ST & 12.9 1.5 7.7 13.8 14.5
ESNpEETENIS) 0 -1,737 0 0 0 ekl 343 35.9 26.1 25.7 229
Hig2x12 424 ~706 -1,026 -1,026 -1,368 =AU3HE -13.0 5.1 03 1.8 —4.3
7|Et 0 1 0 0 0 OmEdbE R o7 - 2203 ____ 842 _____1632 _____2069
P -83 -4 5,288 5,286 5,276 ES U=y 4171 5,282 3,524 4611 5235
EEEREYWIEIEEST 2,336 -601 673 49 4,707 X2 -4,386 2,404 149 1,062 -3,103
PIESCE TR 614 2,950 2,349 3,023 3,072 NOPLAT 18,748 27,272 12,942 21,795 28,627
7|23 U HIHRR 2,950 2,349 3,023 3,072 7,779 FCF 3,230 2,831 2,565 -271 5,057
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(AR, IFRS $1Z) 2017 2018 2019F 2020F 2021F
I ES 5,123 6,873 8,138 9,790 11,131
Fo|of 1,477 1,829 2,369 2,880 3,438
EBITDA 2,228 2,774 3,544 4,223 4,905
MEol 1,345 1,596 2,130 2,622 2,395
200 1,041 1,234 1,600 1,969 2,395
X|HHZEZE X2 2=0|9] 1,019 1,127 1,584 1,950 2,371
EPS(®) T 9660 10682 1so017 T Teass T 22482
SUE(%,YoY) -6.2 10.6 406 23.1 216
PERMH) T T g T T T T es T T T T ey T T 0
PBR(HH) 4.92 423 3.34 2.55 1.96
EV/EBITDA(HH) 10.9 8.8 73 6.0 5.1
T 288 7 266 7 291 T 94 T T oo
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(2l Aof8d) 1Q18 2Q18 3Q18 4Q18 1Q19 2Q19E 3Q19E 4Q19E 2017 2018 2019E
ah=y 1423 157.5 186.0 2015 1843 194.4 209.8 2252 512.3 687.3 813.8
%YoY Growth 22% 27% 41% 44% 29% 23% 13% 12% 11% 34% 18%

NF3 85.8 90.1 97.5 100.8 90.5 95.2 97.4 100.7 317.7 374.2 3837
SiH4/Si2H6 12.0 1.7 11.6 13.4 11.9 13.1 12.1 13.5 439 48.7 50.6
WF6 15.1 17.6 19.7 203 18.9 20.1 21.9 238 53.8 72.7 84.7
SKOj|o17 A 241 26.4 31.9 39.4 39.5 400 483 57.6 94.9 121.9 185.4
SKE2|2, SKAQIHIT 5.2 11.6 25.4 27.6 235 26.1 30.1 29.7 2.1 69.8 109.4
mEet 932 986 1162 1224 ot 1170 1284 1367 3147 4304 . 4922
&2t 65% 63% 62% 61% 60% 60% 61% 61% 61% 63% 60%
mEsolel 91 589 698 790 742 774 815 886 1976 2568 3216
0iE50(2E 35% 37% 38% 39% 40% 40% 39% 39% 39% 37% 40%
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%YoY Growth 2% 8% 28% 56% 61% 39% 17% 15% -4% 24% 30%
FAoolE 24% 26% 28% 28% 30% 29% 29% 29% 29% 27% 29%
wolgkizmee 313 31 439 483 74 528 549 579 1345 1596 2130
HOIMHIE 85 9.9 53 12.4 11.8 13.1 13.7 14.4 30.5 36.2 53.0
g0l 28 %2 86 B9 1’6 M6 N2 535 1041 1234 1600
Y7008 16% 17% 21% 18% 19% 20% 20% 19% 20% 18% 20%
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128 F, IFRS o1 F 2017A 2018A 2015F 2020F 2021F 128 4T, IFRS & E 2017A 2018A 2019F 2020F 2021F
[E 5123 63873 8,138 9,790 1,131 QEXL 2,018 2,638 3075 3724 4282
[TELIp Y 3,147 4,304 4922 5921 6,535 i3 U HS YR 187 161 147 631 614
ESSE] 1,976 2,568 3,216 3,869 4,59 CHI|2 XA 2 4 5 6 7
THRH| 499 740 847 989 1,158 OHEME 2 J1ERHR 907 1,262 1,443 1,545 1,907
] 1,477 1,829 2,369 2,880 3,438 T TXEAR 862 1,118 1,369 1,410 1,603
EBITDA_ 228 2774 _: 3544 4223 4905 IEHRSXHA 62 97 116 138 158
JgelE =131 -233 =235 =259 -250 HIRSXp& 9,162 11,347 12,826 14,107 15,388
O[Xp2=2f 5 8 6 25 26 EXpRHAE 115 13 12 193 195
O[xtH|& 129 212 223 273 264 QUK 83851 11,061 12,563 13,769 15,048
QJgrata10|2l 133 81 96 116 132 S2HLA 66 100 72 56 49
QB aAl 13 83 99 109 124 J|EHH| S EXHA 130 73 79 89 96
B4 9 2ADIEE -1 0 0 0 0 A . 1,180 __ ___ 13984 15901 ] 17831 _____] 19,669
J|Et -26 -27 -15 -18 -20 ge8y 3,365 5013 5,458 5818 5,678
ERIBYEIFSI 1,345 1,596 2,130 2,622 3,189 THUAHS 2 J[ERHS 1,400 1,096 1319 1,457 1,588
HOLH|S 305 361 530 652 794 chI2 88 1,794 3,686 3925 4,136 3,857
HBAI &2 1,041 1,234 1,600 1,969 2,395 J|EFQE 2 171 231 214 225 233
o7]20/9) 1,041 1,234 1,600 1,969 2,395 HIQ S 3,733 4938 5,162 5,167 5,175
XUHFEFA01 ... 1019 ] 27 ] 1,584 ____1950______2371 H7|288H 3519 4,778 4978 4952 4934
e A =AY (%) J|EH| S S LY 214 160 184 215 241
o= A8 1.0 342 18.4 203 13.7 SMEN o ____ 7099 ¢ 9.951______ 10,620 ____ ] 10984 1 10,853
Jol sUE -4.1 238 295 216 19.4 XjH x| E 3,857 3,762 4,994 6,540 8,486
EBITDA 328 0.6 245 27.8 19.2 16.1 xS 53 53 53 53 53
X[HiFEFE0l SUE -6.2 10.6 40.6 231 21.6 Aol 342 191 191 191 191
_EPS BAE .62 ______ 106 ______ 406 ______ 231 . 21.6 J|EFRHE =962 -1.897 -1,897 -1,897 -1,897
OH=50[218(%) 386 374 395 395 473 J|EFE A0l H ot -37 201 214 204 191
SYOI2AE(%) 288 26.6 29.1 29.4 309 oejYoig 4,461 5215 6,433 7,989 9,948
EBITDA Margin(%) 435 40.4 435 431 44,1 HIX|HHX| £ 224 271 287 306 330
X|HH 33 2=0] A E(%) 19.9 164 19.5 19.9 213 XeEsA 4,081 4,033 5,281 6,846 8816
HISE: THel: of9l) EXXE (SH91: 24, b, %)
128] B4t IFRS 91F 2017A 2018A 2019F 2020F 2021F 128 ¥, IFRS H& 2017A 2018A 2019F 2020F 2021F
Iy dgss 1,367 1,760 2,626 3375 3512 FURE(E)
ERENE! 1,041 1,234 1,600 1,969 2,395 EPS 9,660 10,682 15,017 18,484 22,482
e 1,230 1,603 2,002 2319 2,576 BPS 36,567 35,670 47,347 62,004 80,455
QB A 2| 741 926 1,146 1,326 1,456 CFPS 21,530 26,905 34,154 40,654 47,136
DERAZI A 2| 10 19 29 7 11 DPS 3,550 3,750 3,850 4,150 4,350
X2 yore] -1 0 0 0 0 7 Hf(HH)
et 480 658 827 976 1,109 PER 18.6 14.1 10.5 85 7.0
HABEXALIN S Y -458 -560 -229 -13 -428 PER(%/1) 21.7 18.2 12,1
ISP LI|ER O A -151 -402 -181 -101 -362 PER(%|X) 159 12.8 89
b InbPNEEIZN -140 -293 -252 -41 -193 PBR 492 423 334 2,55 1.96
[ISEIR PV I=ISES Y 77 -105 223 138 132 PBR(%|1) 5.74 5.46 3.83
E -244 240 -19 -9 -5 PBR(%|X) 421 3.84 2.81
PSR 3.71 2.32 2,05 1.70 1.50
PCFR 84 5.6 46 39 3.4
\ . _EV/EBMDA ] 109 .88 _______ 13 .. 60 . 31
Ul K2 1 27 32 14 16 FaH|8(%)
SRS &E S 4 -1 = -1 = i e de(% 285 33) 34.2 288 228 20.0 17.2
EXRHFIZA(SIN) -108 2 1 -82 = HiE A E(% HEFHS) 20 25 24 26 28
CHI| 28RO ZA(S I} Il -2 = -1 = ROA 103 9.8 10.7 1.7 12.8
B . 4 33 - L - & S - ROE 253 29.6 36.2 338 31.6
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A3 KAL) 2,194 3,130 439 184 =296 =N 6.1 63 6.0 6.6 6.5
23, AHEYoigel s7HH L) 0 0 0 0 0 THOXpA ST & 6.4 6.9 6.5 7.0 7.4
XEIFEMHR(FS) -948 -938 0 0 0 R Ll 173.9 246.7 201.1 160.4 123.1
LICEXE] -374 -356 -356 -365 -394 X3S 125.6 205.8 165.7 1234 92.7
7|EF 44 -319 -319 =319 -319 _oxtedMiea) ] 14 _______86 ______106_______105_______130
JlEfeigs g =15 1 278 258 254.29 2] 5314 8,464 8,903 9,087 8,792
EEFEEY NP -416 -26 -14 484 -17 e 5,125 8,299 8,751 8,450 8,170
J|xvg Y eiagxtt 603 187 161 147 631 NOPLAT 2,228 2,774 3,544 4,223 4,905
J|UHZ 9 HFAIA 187 161 147 631 614 FCF -1,124 -1,397 77 962 884
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(%4¥, IFRS ¢1&) 2016 2017 2018 2019F 2020F
o= 1,750 2,030 2,335 2,358 2,870
Igole 234 329 422 386 522
EBITDA 354 484 614 601 741
Aol 200 236 506 422 419
=0[¢ 157 178 412 316 419
K| X[E2 0[] 155 204 421 323 428
] 'S B 62T TEms T X 3392
BeE(%,YoY) -29.0 30.1 105.0 -23.3 325
PRREN T ey T T g T 65 T 83 T 63
PBR(HH) 2.0 1.9 1.0 0.9 0.8
EV/EBITDA(HH) 11.4 8.6 4.0 3.6 2.7
Feloieigeg T 54T 62 T g1 T o T i62
ROE(%) 7.6 9.1 16.3 10.9 12.9
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21 HEII=E(6ME) 45 HEIIF(6ME)
Buy(0H=) AITHH| +20% Oy 30t 45 ol Overweight (H|S2IC)  AHCHH| +10% Ol £t ofl&

Outperform(A|¥ =2 & 43])
Marketperform(A| & 42| E)
Underperform(A| &2 & 5}3])
Sell(0f &)

AIZTHE] +10~+20% 37 445 ofl4
AIZTHE] +10~ -10% F7t 15 o4
AIZTHE| -10~ -20% 7t 5t} ofl4¢
AIZSCHH| -20% O[St F7t 5t} of &

Neutral (5&) AIZCHE] +10~-10% S Of &
Underweight (HIE%52) AIZTHH| —10% 0|4 Zntst2} of 4

O EX53 HIE £4 (2018/04/01~2019/03/31)

Exsa U= HI&(%)

Ot 176 96.70%
B 6 3.30%
Ui 0 0.00%
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TR} 2017-04-28 BUY(Maintain) 52,0008 O6JH¥ -1258 958

(005930) 2017-05-24 BUY(Maintain) 52,0009 6JH¥ -1250 958
2017-06-08 BUY(Maintain) 52,0008 6IH¥ -1246 958
2017-06-15 BUY(Maintain) 56,0009 6IH¥ -1557  -1375
2017-07-07 BUY(Maintain) 56,0009 6IH¥ -1324  -857
2017-07-27 BUY(Maintain) 58,0008 6IHE -189  -14.14
2017-09-10 BUY(Maintain) 62,0008 67HY -1678  -1161
2017-10-13 BUY(Maintain) 62,0008 67H¥ -1485 171
2017-11-06 BUY(Maintain) 70,0009 6HE -2052  -1891
2017-11-29 BUY(Maintain) 70,0008 67H¥ -2097  -1891
2017-12-01 BUY(Maintain) 76,0008 6IH¥ -3339 3142
2018-01-15 BUY(Maintain) 68,0009 67H¥ -2680  -2468
2018-01-31 BUY(Maintain) 68,0008 6 2746 2468
2018-02-07 BUY(Maintain) 68,0008 67HY -2869  -2468
2018-02-13 BUY(Maintain) 68,0009 671 -2937  -2468
2018-03-07 BUY(Maintain) 68,0009 67HY -837  -B38&
2018-04-09 BUY(Maintain) 68,0008 67HY 213 206
2018-05-29 BUY(Maintain) 68,0008 67H¥ -2717  -24%6
2018-06-21 BUY(Maintain) 68,0009 6JHY -879 2456
2018-07-06 BUY(Maintain) 68,0008 67HY -3075 2456
2018-08-20 BUY(Maintain) 68,0008 67HY -3093  -245
2018-08-28 BUY(Maintain) 68,0009 671 -3116  -2456
2018-09-20 BUY(Maintain) 68,0008 6 -3125  -2456
2018-10-08 BUY(Maintain) 68,0002 67 3205  -2456
2018-11-01 BUY(Maintain) 62,0009 6ME -2959  -27.10
2018-11-26 BUY(Maintain) 58,0008 6 2672 =560
2018-12-03 BUY(Maintain) 58,0008 674 -2665  -2543
2018-12-05 BUY(Maintain) 58,0008 6 -830  -543
2018-12-14 BUY(Maintain) 56,0008 67HY 3119 -3009
2019-01-09 BUY(Malntaln) 50,0008 671 -1964 1900
2019-01-14 BUY(Maintain) 48,0008  6IHE -193 -333
2019-02-11 BUY(Maintain) 52,0008 64 -1052 865
2019-02-27 BUY(Maintain) 52,0008 674 -3 865
2019-03-04 BUY(Maintain) 52,0008 &MY -1268 865
2019-03-18 BUY(Maintain) 52,0009 6 -1272 -865
2019-03-27 BUY(Maintain) 52,0008 674 -1257 865
2019-04-08 BUY(Maintain) 52,0008 6 -1231 865
2019-05-02 BUY(Maintain) 52,0008 6 -1320 865
2019-05-22 BUY(Maintain) 55,0008 674
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(000660) 2017-05-24 BUY(Maintain) 72,0009 6ME -2549  -1958
2017-06-08 BUY(Maintain) 72,0008 6 2449  -1583
2017-06-19 BUY(Maintain) 83,000% 6/ -1952  -1494
2017-07-14 BUY(Maintain) 95,0008 6HE 2496 -2316
2017-07-25 BUY(Maintain) 95,0009 6 -2860 -23.16
2017-09-11 BUY(Maintain) 95,0008 6/ 2134 -6.21
2017-11-06 BUY(Maintain) 120,000 6HE 3141 2767
2017-12-05 BUY(Maintain) 1200009 6He 3409 -2767
2018-01-15 BUY(Maintain) 12000090 6 3471 2767
2018-01-25 BUY(Maintain) 120,000% 671 -3527 2767
2018-02-07 BUY(Maintain) 120,0008  6IHE 3550 2767
2018-02-13 BUY(Maintain) 120,000 6 3544 2767
2018-03-08 BUY(Maintain) 120,000 6HE -3406 2442
2018-04-18 BUY(Maintain) 120,000 6HE 3389 2442
2018-04-24 BUY(Maintain) 1200009 6He 3361 24482
2018-05-29 BUY(Maintain) 13500090 6 3487  -2963
2018-07-19 BUY(Maintain) 1350009 oHE 3492 -20963
2018-07-24 BUY(Maintain) 1350008 6IHE 3507  -2963
2018-07-26 BUY(Maintain) 135,000 6HE 3677  -2963
2018-08-20 BUY(Maintain) 135,000 6HE -3710  -2963
2018-08-28 BUY(Maintain) 135,000 6HE 3917  -2963
2018-10-11 BUY(Maintain) 1100008 oHe 3705  -3477
2018-10-26 BUY(Maintain) 110,000 6oHe 3688 3288
2018-11-26 BUY(Maintain) 110,000 oHg 3682 328
2018-12-03 BUY(Maintain) 110,0008  6IHE 3683 -3288
2018-12-05 BUY(Maintain) 110,000 6He 3763 328
2018-12-17 BUY(Maintain) 95,0008 6MHE 3676 3305
2019-01-10 BUY(Maintain) 87,0009 6 =511 2494
2019-01-14 BUY(Maintain) 85,0008 6/ 2444  -2365
2019-01-21 BUY(Maintain) 85,0009 6 2294 -1706
2019-01-25 BUY(Maintain) 85,0009 oM -1631 976
2019-02-11 BUY(Maintain) 85,0008 6/ -14.72 -894
2019-03-04 BUY(Maintain) 85,0009 o -1595 -894
2019-03-18 BUY(Maintain) 85,0008 6MHE -1343 376
2019-04-26 BUY(Maintain) 85,0009 6 -1276 376
2019-05-22 BUY(Maintain) 85,0009 6ME
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2019-01-07  BUY(Maintain) 2000002 OME 2239 1940
2019-02-11  BUY(Maintain) 2000002 6ME 996 1100
2019-02-27  BUY(Maintain) 2000002 M 717 om0
2019-05-22  BUY(Maintain) 2000008 6/

S|

At

()

o]
=]

r
of



=X

SEZT} I (22)

&g TIXH005930) SK}0| 5 A(000660) SKHEI2I2=(036490)
() RS EESAL) (#) FBFH) (2 +HFIHE)
100,000 1 R 150,000 1 — 253 300,000 —— =855

w00 | ieoq ¥ punlll N | M
100,000 - 200,000
o h o

150,000 -
o ST 100,000 A
20,000 A 50000 |
0 0 - . - - 0
"17/5/22  '17/11/22  "18/5/22 '18/11/22 '19/5/22 17/5/22  '17/11/22 '18/5/22 '18/11/22 '19/5/22 N7/522 7N/22 85/ e/1/22 19/5)22

e A

r
of



