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27 BHER| | A 224 2HIS 0| 3D HE Z2jA| X THRC2| SXDHEHSIEIRA 16412
39791, 17912 43402 TS| M 2R HY

* s=E2E HoH S0 71 2 12 57171 oldE.

% 9folm FF M| S22 (15)288%E — (116)312%4= — (17)347=

2015 2016 2017
SEMI Worldwide Equipment $3658 $397B $43.4B
Egquipment Change -2.6% 8.7% 9.3%
WSTS Semiconductor Forecast $33528B $33508B $346.1 B
Egquipment Spending as % of 10.9% 11.8% 12.5%

Semiconductor Revenues

Source: WSTS, November 2016, SEMI, December 2016

| 23 3. MA E| A & HE R ] A 72 |

B Taiwan MKorea M North America B China ™ Japan BROW Europe

$50
@ $40
= $30
3 $10 -
S0
2013 2014 2015 2016F 2017F
Europe 1.92 2.38 1.94 1.75 2.75
ROW 2.08 2.15 1.97 3.70 2.97
Japan 3.38 4.18 5.49 478 5.34
China 3.38 4.37 4.90 6.70 6.99
North America 5.27 8.16 5.12 4.37 5.41
Korea 5.22 6.84 7.47 7.14 9.72
Taiwan 10.57 9.41 9.64 11.25 10.22

| 22 4. X|E BreA| TH| A 72 |
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* CiZH2 TSMC2F UMCE Sd2=2 MANM 7HY 2 SHIAE A28 At e, M17H0= 7HY 52 8REs

71=g HY
- S5E2= 169 22 (Assembly) & 7 [ ZHI20F0 M 158 7|M 12 622 7SI M 22 B2 712
% TSMC: 16nm Ramp—up 72092 M| £XK'16)
10nm YAZH| 64092 | EXHOIE(17)
% UMC: 8inch fab 630212 | £XK(*16), 580AE 2| FXt01E(17)
* 22 MEE0E 122 7ISsH T thd] A7 ZASIROLE, "17E0= 36% S7tet 979E T
% AT DRAM 18nm &t 3D W= Z2§A| £XF, TH=2] 10nm FinFET 4t
% SKat0|HA: DRAM % 3D tHES2HA| S0fl & 30%= | £t olIX(17)
* 168 B0 Al AN 12 B2 7HY /UCH, M17HE SMIC, SKoto|HA(RA), QIElTNg SAM02 A%
SEN RXIE 22 oy
2016 SEMI YEAR-END WAFER PROCESSING EQUIPMENT FORECAST BY REGION, (USS$ BILLION)
Actual Year-end Forecast
Region 2013 2014 2015 2016F 2017F
Europe 1.5 1.87 1.49 1.35 229
Japan 260 3.30 4.58 373 435
Morth America 4.50 71 4.06 3.49 4.44
Kaorea 424 5.84 6.42 6.14 8.55
Taiwan 9.05 7.32 7.98 896 .08
China 238 295 N 315 528
Rest of World 1.08 0.87 0.84 234 1.69
Total 2536 29.26 28.80 3.6 34.68
Source: SEML, December 2016
2016 SEMI YEAR-END OTHER FRONT END EQUIPMENT FORECAST BY REGION, (US$ BILLION)
Actual Year-end Forecast
Region 2013 2014 2015 2016F 2017F
Europe 0.07 015 0.2 0.09 013
Japan 0.32 0.36 o 0.47 0.42
Maorth America 0.35 0.45 0.53 0.4 0.50
Korea 033 028 0.32 0.34 0.40
Taiwan 0.23 0.22 0.4 0.28 0.25
China 0.08 0.1 0.16 013 017
Rest of World 0.04 0.05 0.05 0.08 0.05
Total 142 163 1.90 1.80 1.92

Source: SEM, Decermber 2016

| 33 5. Hlojm S FH| +2 HY |
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2016 SEMI YEAR-END ASSEMBLY & PACKAGING EQUIPMENT FORECAST BY REGION, (US$ BILLION)

Actual Year-end Forecast

Region 2013 2014 2015 2016F 2017F
Europe 0.1 0.2 0.14 0.11 on
Japan 0.19 0.25 0.24 0.21 0.21
Morth America 0.08 0,18 0.19 016 0.13
Korea 0.25 0.25 0.22 0.23 0.26
Taiwan 0.54 0.69 0.37 0.62 0.59
China 068 093 082 097 1.04
Rest of World 0.47 0.65 0.53 0.57 0.57
Total 232 3.06 2.50 287 29

Source: SEMI, Decernber 2016
2016 SEMI YEAR-END TEST EQUIPMENT FORECAST BY REGION, (USS BILLION)

Actual Year-end Forecast

Region 2013 2014 2015 20M16F 2017F
Europe 0.22 0.25 0.20 0.20 0.22
Japan 0.27 0.27 0.36 037 0.36
North America 0.34 0.42 0.34 0.31 0.34
Korea 0.41 0.48 0.50 0.43 0.51
Taiwan 0.75 1.18 0.87 1.39 1.30
China 0.24 0.38 0.51 0.45 0.50
Rest of World 0.49 0.58 0.55 0.7 0.66
Total 272 3.55 333 3.86 3.89

Source: SEMI, Decamber 200 6
| 28 6. 7 |X| X HIAE | 2 HY |

27 (M7) BE=x|ZHIAIER 15 oF 373AE 2 MY EX ™ol w2t MEM7E F56

*

SEfoILt, 174 o] =ofl= ZIAHE ZYE =EE flot 0IMSE FA7 SthE HE

22 TH7IASS 10Ut 0/5t Ms| H2HIo] 25 U YHIARY FHO T2t KIATKsSt HHS Slet MRAS IS4

2l

% AMAT(EE, M7l 190): Semitool(09E), Varian(11H) @1, 138 TEL(B)AF B S FTIGIAOLY, 15 b SEHs|(2= YA
=0l

% LamResearch(ZE, MIZ| 290): M 5221 KLA-Tencor(Z) Q14 =X 51HOLE, "6 10Y & FA(STEZX|H)

K O|M|=Ho] Ol QRS 2| AFH[ 9 JHE - HS0[ AIAF0 Tt S2 - A2FYH| A0 7= U

(B
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27 (ZU) S S| ZHAES 2 81H9=2(159)2 HMA| AIEe| W 20~25% 7+20|H,

FMBH O 20% 45

F* HFER| A 252 20212 0[N0 |LE 52 S a2lof Qx|SH 2L 7Y (A, SKEI0|HA)2Z O L= AIXO| LAY
(el o2, %)
T2 2012 2013 2014 2015 | 2016** | 2017** | 2018** | 2019** | CAGR(%)
MAAE 378 335 389 373 360 390 400 450 2.5
§
:ELHiPé 87 52 68 81 80 85 90 100 2.0
(Lh=r)

LAkl 27 33 35 36 39 45 50 55 10.7
=N 12 18 22 25 27 30 35 38 17.9
Sl 79 53 67 67 70 75 75 80 0.2

MAAIE
xog 7.1 9.9 9.0 9.7 10.8 1.5 12.5 12.2 8.0

| 2 2. M7 Bt=R] AR F2(SEMI, KSIA, MTI) |
(Ctel: wors)
= CAGR(%)
F= 2014 2015 2016 2017 2018 2019 2020 2015~2020

AlZEEH| 55875 | 62007 | 62217 | 65936 | 7,458 | 74920 | 73335 3.4%
2 70233 | 68983 | 67320 | 71738 | 77723 | 8053.7 | 79195 2.8%
CMP 811.9 896.0 952.5 1,026.4 | 1,0911 11214 | 11434 5.0%

Ml 41487 | 40435 | 4,223 45424 1 48512 | 51374 | 50924 4. 7%
| 33 ZHE AY A2 |
a7 Fch o7 g AE2 2088 T S| D71 AIEe| 44% +=ZEQ1 of 300 i 22
A ey
* AT 7Y AIF2 143 71E BHeA| 17|18 AIROIA 38%(202Y E2) #2)H=9| HIES AKX, 71Z29] Fan in ,
Flip chip AI&0] 2.50/3D &&st MIE 2 &2 7H B2 #Helo] M w0 L= oI 2 Fanout AIME 28t

=
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* Fanin % Flip chip AI&S| &ot A2t 2.5D/30 &F, 12|11 0] 2 Fanout 7|&9| ME =t HEH 7% 9

ele) O
* g Z2|0|Y AOEE0] H0[mH 17 |X| ME HIS0| Sd&otA2n, Fanout 7[=2 010[Z7 XE 0|22 54t
ol oiled
35
30 —
%25 —
3
2 20 —
[}
]
RN S B B e e mas e
2
S 00— —
57 — — —
0!——-————1——:-—-—!:

2014 2015 2016 2017 2018 2019 2020
B FIWLP mm FOWLP FC 2.5D/3D -m-TOTAL

| 28 7. HE 7 |E AL 72 (Yole, 2015) |

27 HYER| MIE7F =2 OAJoHUE

Zh 2k 75 %)01| 0|20{X|1 Yom, £2 S22 29I
LA S T2 FEAL] @2 H|38 Ci AHX

Fot

* X[ BICHH| EXH= 0|2 15~20%, EU 5-7%, Q& 8~12%, OFAIO} 55~65%(5= 10~15%, CHPH 25-30%, 1=
20~25%) BT

ﬂlo

27 SR FH|E XISHe R 0|=, RE, 2= 7830 SA6

* 16K 7102 Top 150 OI= 471, & 371, Y= 8/HAIR THE= XX
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=8 A IiE(%E) =2 A IHE(%E)

1 AMAT 84.4 9 S|CH| 5ol 9.2
2 ASML 67.3 10 S|CHI| ZEALO] 8.7
3 Lam Research 59.0 " Nicon 8.2
4 TEL 52.4 12 ASM Pacific 7.5
5 KLA Teccor 28.2 13 ASM International 7.4
6 Screen Group 13.6 14 Canon 5.6
7 Advantest 13.2 15 DISCO 5.
8 Teradyne 12.0

27 22 ZT0| M2y T | - Mzt =

| 4. BH=x| | P& 0HE 2 (VLS| Research, 2016) |

* OF2E2|0] SMICE 24Lte Z24A] Bl22]20, B22{7]2f0l XMCE Z2iAl % 3D HE ZejAlol BEE ofyoz 312
3~4 OlLfoil 2L 71247} 27401 ofl4f

rr

* B 2| HAl= AZEEH] 7|21 AMEC 0|20l oF 1571 S st M7 (e MF6t0] 2 xHCl Xig2 X1

Company Products

AMEC () Dielectric Etch, TSV, MOCVD
ACM (&) Cleaning, CMP, Copper Plating
RSIC (Raintree /i) OoCcD

SMEE(SH Micro-Electronics) ( Ef#D Lithography

NMC (Northern Micro-Electronics Jki#)

Poly-Silicon Eich, PVD, LED Etch, MOCVD

Sevenstar Huachuang

Diffusion, CVD, Dry Etch, Cleaning

45 Inst

Stepper, Dicing, Wire Bonding

Zhongkexin (hFHED

lon Implantation

PioTech (ZLPH#RID

4-12inch PECVD, ALD

Siayuan Spin Coater, Track system
Purification Air Purification Equipment

Trinity Assembly, Packaging, Wire Bonding
LZRapid Wafer Polishing Equipment

2 Inst Cleaning System

Grand Packaging and Testing Equipment

48 Inst (48 BT

lon implantation, Diffusion, Etch, CVD

| 28 8. 5= FQ Hex| | 71 |
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o o|oto 2 SIAEt
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o

d30|

Bl 7|0l 27t RO =itel YA, PAO o= YR R iiE

X MojA 11283, R IPS .58
* R MH|7|YPe| B TEH2eE= 2 1000{F &0/, PME2= 10~800F7HX| CrYatLt, 22 X of
HlsH = O Gotet £22(1/20)
— X3t 0iE 0] Q1% 72 FAM| 2 F2 MR +E02 1 QIXfel ST} i o2 &
27 ZE | AE2 2F T2 22 AMAT(01Z), Lam(D|2), TEL(YZE) S 12l FI7EAIEE =
* BIEX] FH| S0IM ZUf Y2 ZYH0| U= 20f2 74, REE=, 2 IPS, H U7 IS0l S5 FH|2f
FAS SEBITA DAL 8l 71 Uixish SOl H=MY
* BIER| AKX} OIMEHO| H0|E7}H=0IX|HA ALDS| ERE7F EAF 221711 Lo, 3D 225104 ALD HH|AIME &
&7f6le de2 2Y
—25nm DRAME| Z< Capacitor RTIfQ| S7= 3A &2 ALD Zu|Q| 2&E0| E=0|04, 20nm O[atoll A UL
Oxide2t Nitride Z18} S0l ALD7} Sith ME == FA
— 3D e E2fA|o] TEEH|Z QI5t0] ALDE 0185t 29t S2f0| @77t HO0IX| 1 }lS
X 48T SHOI= 7IZ0] CVDE ZEolH ZE0| ALDZ A Tlil AL, 64E 0|2 32 S2Q| Hol|=7F 6= S7I6 ALD
IS0 O 7E A= ol
a7 M7t 2= oF 7RO AR F22, Lam(E) - AMAT(E) - TEL(B) S 5i | AUX7F AES
FE3t0 e, sidrls & iﬁf—‘?— FX0| 7 =0 MTHAQ| AT HHO| H|luH
£2 Sofel

27 CMP Hti|= o 1 X919 Al FR2,

U2 H=x| Aol 0M[=h CiS2t FM 2 HH S L CMP 3H| S

77 NAMIAE F2E= 2

AMAT(X) - EBARA(¥)7H1I71IAI’“90% | EFsta

QE7} =0HK|=

=13
o

* KLA-Tencorks Lamit 82 STIsI%ioLt Q18 S HHeH| AXjRIRISO| Hirj2 212 20| RAIEIQIOL, 2|
2ARIo! ASMLE 20165 THEH Hermes AS Q14-5H= S ZHE8| SIMS0| 2 232 Zai2 915101 A=, ZAL Bt
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B RESs] W 2255 MW =S5 MW 0ESs

Samsung Electronics 1813

Hynix Semiconductor Samsung Electronics &

Hynix Semiconductor

NEC
Applied Materials NEC
Applied Materials
HITACHI
HITACHI
Fujisu -
Fujisu
Micron Technolgy Micron Technolgy
IBM IBM
Mitsubishi Denki Mitsubishi Denki
MATSUSHITA ELECTRIC MATSUSHITA ELECTRIC
TOSHIBA TOSHIBA
X Dognbu Hitek
Dognbu Hitek
SONY
SONY
Taiwan Semicondcutor
Taiwan Semicondcutor SEIKO EPSON
SEIKO EPSON ‘ ‘ ‘ ‘ ‘ :
| 0% 20% 40% 60% 80% 100%
| 2312, Top15 S2QI L 51| | 22 13. Top—15 =71 E5{ER 2= |
* EOQI 2EHRL A 2 2901 HE0| 152027102 71 HU5H0], 5 BRI UL, 0|2, $12, (jP, SU0
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27 (7131 SEH) 1C OIS M) Tt2h 1715 2OMIME ol2fat 7IS% thSS $lsted
ojMiZE| 0l YEH BHS M3 Sk /s 3D HZal &5 E 0|H 34 Fanout

A =
7|&0| 37t

70

60 57

@ CAGR 2005-2012
2 ® Samsung 6.4%
g # SK Hynix
Ba  Micron
3 ® Elpida
2., ® Intel
L] B Toshiba 25
g B Other assignee

20

10

1 1 2 1 1
0 |

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

| 23 17. 3D HiZ2| M5 7|& H= &3 S8 (KnowMade, 2015) |

* 3D H=22| BE7e2 '05ES 7IFC2 1123 VK| HET 6.4% =0 28 S7I6iReH, MEZ27t ARE 14
ot UASH Qlelt, 22RE ARE & loT X 710l Wt ChA| 2 7| O| SHO| S/ Ae=z oy

* HAESERVIE S T £512] 80%E AHXIGHaL U0, Micront A& TRI7E 22 19, 2912
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* 55| Micron2 "3 U2 tj22] BI=A| 7| ElpidaS QlslBHM 7HY B2 S5l 2R

600
Patents
u Patent families
500
"
H 400 4 f o
i MONC / Unitive international - Extension of
? USS892179 (expired) » priority patents
200 - PN allhe.
k] £ Technologies s Bese @ The second wave of
L4 ,“--__,_‘ p:tnnl
é U$5841193 (expired) - 1 o
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€ 200 4 General Blectric 1 Fraunhofer H
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oy BRI
100 4 m | First wave
of patented inventions
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| 22118, Yo|m ¥ Fanout 7|& Sz £ =8F (KnowMade, 2016) |
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| 220 19. o|m & Fanout 7|&, £27|9H E5{ Ha|2 2M (KnowMade, 2016) |
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| 221 20. 0| 2{' Fanout 7|&, 7|1¥'E =L 551 8 o1& (2007~2014, E51F, 2016 Xt7) |
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* 0] 2 Fanout 7|2 200 Al= JCET/STATS ChipPAC 1t TSMC 7t 713 &Mt Esigss H0|1 US. 6
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