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2011 =

>TE 504 X

- FHERR

£ (1)

2011 | 2010 2010 | 2010 Tot | 2010 Tot § 2011 | 2011 Tot | 2011 Tot ]| 2011/2010
Rank [Rank | Company  |Headquarters| ..\~ | 5.5p | semi |Totic | 0-s-D i
1 T [Intel 0.5, 40,154 | 0 |
2 2 1Samsuna South Koreg 1 31 831 685
u 3 |TSMC* Taiwan 13,307 0
oA e B L i
5 4 |TI s, 12,364 700
6 6 |Renesas Japan 9,874 1,686
7 8 |[ST Europe 8,045 2,060
8 10 |Qualcomm™ Us. 7,204 0
9 7 |Hynix South Korea | 10,432 0
10 9 |Micron s, 8,677 445
11 11 |Broadcom™ UsS. b,o8Y U
12 12 |AMD** UsS. 6,494 0
13 15 |Sony Japan 4,465 1,087
14 14 |Infineon Europe 3,955 2,210
15 18 |Fujitsu Japan 3,783 343
16 | 17 |Freescale UsS. 3,757 650
17 16 [NXP Europe 3,313 1,120
18 23 |Nvidia™ Us. 3,575 0
ﬁﬁ..ﬁ.ﬂn.isla Japan 16446 N —
20 19 (UMmcC* Taiwan 3,965 0
bt Goratourtriess = 8-540 €
22 21 |Marvell™ UsS. 3,592 0
23 31 |ON Semi Us. 1,342 1,470
24 25 |Rohm Japan 2,073 1,393
25 20 |Panasonic Japan 1,804 1,722
RUTAKBEIBIESTE
TR %1” nsishte o o)



2011 =

T?JE ;3;1

50~ %

- FHERR

£ % (2)

2011 | 2010 2010 [2010 Tot | 2010 Tot | 2011 [ 2011 Tot [2011 Tot | 2011/2010
Rank [Rank Company  |Headquarters| ..\~ | 5o p semi_ Ml Totic | 0-s-D ami_ 1 % Change
126 | 22 |Medialek " Tawan 3,590 0 3,590 [ 2,990 0 2,969 7%

27 | 28 |Analog Devices 0s. 2,551 247 2,798 615 260 2,875 3%
28 | 27 |IBM Us. 2,920 0 2920 | 2,820 0 2,820 3%
29 | 36 |Mitsubishi Japan 376 1,569 | 1,945 510 1,990 2,500 29%
30 | 30 |Maxim Us. 2,314 0 2314 | 2,470 0 2 470 7%
31 | 33 |Avago™ UsS. 1,187 | 949 2136 | 1,285 | 1,050 2,335 9%
32 | 32 |Xilinx* Us. 2 311 0 2311 | 2,249 0 2,249 3%
33 | 26 |Sharp Japan 1,424 | 1,715 | 3,139 980 1,183 | 2,163 -31%
34 | 34 |Nichia Japan 0 1,965 | 1,965 0 2,100 2,100 7%
35 | 35 |Altera™ US. 1,954 0 1,954 | 2,052 0 2 052 5%
36 | 39 |LSICorp.™ UsS. 1,616 0 1,616 [ 2,040 0 2,040 26%
37 | 38 |Atmel Us. 1,644 0 1,644 | 1,830 0 1,830 1%
38 | 40 |Fairchild Us. 396 1,204 | 1,600 455 1,155 1,610 1%
39 | 51 |Skyworks Us. 1,119 34 1,153 || 1,430 35 1,465 27%
40 | 47 |Osram Europe 0 1,305 | 1,305 0 1,400 1,400 7%
41 | 44 [Vishay Us. 0 1,449 | 1,449 0 1,385 1,385 1%
42 | 45 |Microchip Us. 1,349 0 1,349 | 1,340 0 1,340 1%
43 | 43 |Linear Tech. Us. 1,450 0 1,450 | 1,332 0 1,332 8%
44 | 48 |Bosch Europe 557 668 1,225 600 720 1,320 8%
4 42 _|smic* Ching 1,555 0 1 0 1 _15%
46 | 29 |Powerchip Taiwan 2,552 0 2,552 | 1,310 0 1,310 -49%
47 | 46 |Inotera Taiwan 1,312 0 1,312 | 1,279 0 1,279 3%
48 | 37 |Nanya Taiwan 1,789 0 1,789 | 1,258 0 1,258 -30%
49 | 56 |MStar Taiwan 1,065 0 1,065 | 1,220 0 1,220 15%
50 | 52 |Novatek™ Taiwan 1,149 0 1,149 | 1.198 0 1,198 4%
Top 10 Total [152,599] 8,047 [ 160,646 | 7%
Top 25 Total 221,724] 17,971 [239695] 5%
Tnp 50 Total 247 442 28,784 | 276,226 |256,302] 29,249 | 285,530 3%
RURAKRIRIBEETE
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20117 5 ;%*“‘ICE_‘,% 3 kL = £
Unit: M USD A & ES - SUE R it 7, CEN=

ICA # 52,973 . . ,
ICzk - % 13,071 24.4% 2 us

ICH g ¥ 26,668 - i )
5 [ 5 1 pRFE 19,420 70.2% 1 TW

258 [ 1 PR AR 7,247 - - -
IC4tip) % 13,234 53.5% 1 TW

*Exchange rate NT/US =2
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Before We Go(2)-* #4 & 54 Fl1&A

ok AT
7 e B s TIEN:
o (80%) = BB
Al e i BIEIC A IC
(30%) (25%) (30%) (15%)
I I |
o 2T MPU .
MCU/DSP
DRAM Flash (CPU)
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Set Performance Calls for faster Calls for high

- = Cost-effective
= Longer Battery Life and Iﬂnger . perfﬂrrnance = Faster
= Smaller Size performance of : enterprise storage = Greener

Instant Booting More Reliable

mobile devices . solutions "

e R R IR £ PRER
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LR g BARR() A EA K ARAST R
Logic¥* Memory 2 & 35 e 8 § 4 %7

4 N 4 N
ZHHEY B
(Cloud Computing) + (Seamless Connectivity)
. 4
Mobile Device #HE3I*#/F#FL %
|
I | 5
% A B DTt & At
$E8
Memory -+ Logic
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E R A %r\ . (3) :
heie B & Logic + Memory & #73 LY HEMBUpF Y 4 0 »

Strong Expertise In Technology Fusion (Logic + Memory) Is

Required for Future Innovations

BREFABEIBIESTE
tional Nanotechnology Bridge

ZHI R Samsu ng(%lé/of)



LER 5 EAESA)
Appledl 2 e T Sein | B A k9rd L ¥l RG-F 8 a

e -
(Mobile Network)
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LR ¥ EARE(2)
N 7 TR

EA A EtgR<d &% L fgR L2 & IDME ¢ chig £
_— b ET ER
P — gL
IDM% * f
S AmFAL
£ ARwiEs gk
I TRAAEFTED R

L_ %3 # R&DF *
TR AR IRES L hpdg D

*IDMZ “t £ & % ¥ ¢
CPU%H i3 'ﬁﬁ AMD=>#7 = Fabless AMD+Globalfoundries

HEAHCL T oHTEFLE



3 W
E %%? *"é 3 EART(3) -
HEF AL EX k% IDM:é Y
O Fabless Company IC Sales (SB) EWW IDM IC Sales (SB)
240 - 1999-2011 CAGRs:
Fabless Sales = 17%
IDM Sales = 4%
Yoo - WW IC Sales = 5% 133 1903 1987 197.6
' 175.6
171.9 162.8 172.0
,:,15& i 1503
8 129.0 128.6
112.4
L =
2
@ 80 - 62.5(864-
49.4
40 - 28.7 :
21.3
9.9 17.0f15.1)116.8
u 1 1 1 1 1 1 1 1 1 1 1 1
9 00 01 02 03 04 05 06 07 08 09 10 11
BIRERARBIIBIEETE

ational Nanotechnology, Bridge Program
7L wa‘lt ICy\instlghts (5012//?03{5



L EppE g 2 AR (D) -
More Moore VS More than Moore

Functionality Diversification >
2> 2h

g i i
F et 12 4E T (BEF~EL)

Ry l

MR R8Oy

& 3D IC(TSV)
A T Sy

g 4
FTE AR Logic

& |
e 'V -
LR

BRI iE =
& RoR | TTRS(2010)



L E B R ARE () -
AR KR B 22nm i o S - & PE -
EUV or DP or ML2 or Imprint ?

First ¥ear of IC Production 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

LR AM 72 putch (mmd (Comimciad) 2. 45 L 35 3 g 3 3 20 T8 16 T T3 7

e e e L] T — — k] T E g T e T CE) e pa (=g L=

LA kA
*CPU : 22nm (Intel) DRAM : 28nm (= %)
« £ ¥ Application processor :286nm (2 f %)  eFlash : 20nm (All vendors)

G
l?ﬁi**ﬂmﬁ}%ﬁ;‘?
:éz ,]%7 ﬁL/Fi (étdlioélgx Bridge Program



L E B B AR (3)
3D IC(TSV) = #é3a fp ppbrv 3 2 & H-2%ay o
A KRR E

DRAM + Logic Stack Size, Power & Speed

e * *w-' i

G
\ ¢

Memory
e Package Power Bandwidth
L E R Size Consumption
TSV =
[ 1 POP
Substrate - TSV

EIEGIE Sy
IR Samsing (2016/63)"



L E R B AR (4) ¢

Fre 32858 (Emerging Memory) e 58
%‘aﬁ*ﬁzﬁ_r‘%\
EREE % FTH e iR

Volatile Non-Volatile Volatile Non-Volatile

DRAM | |SRAM| [Nand EPROM | |[EEPROM [[ROM| [TRA RAM l\f‘[gi\/l RAM
B iR | H Y L )2

TRAM Thyristor RAM LR R o AE Rl X
ZRAM Zero-Capacitor RAM EFREEW s
STT-MRAM Spin-torgue-transfer Magnetic RAM T4 EESEP i

PCM Phase-Change Memory AR NES 3B TRE

RRAM Resistive RAM TN IR

FRAM Ferroelectric RAM R IW RN




= g B AEF(5) ¢
450mm(18+) & F 3% © Intel vs TSMC vs Samsung

=|IMEC: #-*2010# ¢ = =450mm =|SMI: |

pilotline fx 2= § «Working on ITB

"EEMI450: EU X # 7 2 HAl R « Push 2012+ 450mm- pilot line capability
. EIFRET L A EASOMmMZ b 5 M FECRR 5 7 A B4 3 SEMATECH %
® Rda A EAS0mmE B

"o fd £ 450mmA ¥ 5 A 3
== = KSSA (2008/9)
L AT ER L
CEE TN S

» TDK, Rorze, SEP, Daifuku, Murata % %
B EdITGInE v 5 kB
450mmAp R F T

=DNS, Kokusai & 1% B % 450mm Test
Wafer

BIRBERARIRIGESTE
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A E$ “InE B & m2a - HE - I:ﬁE ‘ 70~ B2 Ema
22 ﬁEJ &G~ TRE - FEo R - W1g - fEFL - g - /J\7M§ fﬁ
AR -BE-BH EH -HER-tE B8 - I=ERVE i

= R E=in - BE..
X &) 92602 #4914z 9202 #9282z
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2010-20124 5 4L ERE & &

Ty 20108 | 2010EFHER | 2011E | 201MEHER | 201280 | 2012855
ICEE44 17 537 37 1% 15558 -11.3% 16,569 6.5%
Cigst ¥ 4548 17 9% 3,856 -15.2% 4,126 7 0%
CHt g 8,841 53.3% 7 198 -11.8% 8,246 5.7%
s@&x| 5709 39.9% 5,735 05% 6,173 7 6%
Ry 3132 86.0% 2063 -34 1% 2073 0.5%
C4# % 2870 30 6% 2 596 -6.1% 2,900 7 6%
CRIH & 1278 32.3% 1,208 -55% 1297 7 4%
ICE&A4 7 680 38 6% 5919 -22 9% 6,199 47%
SHEEMEEE 318% 04% 5.0%

ACHE
/12 5%(12 8%)
ICH(p 7 A%) 8.C4§A>(P4f._6r‘;)) & 1 JRE ICiT;"E R L E

35. 7%(4 0%) 61.6%(56.4%) 28. o%(28 8%)  59- 5%(58 4%)

(&
64.3%(59.0%)

T kR 0 1 FRIEK (2012/03)

*2x:( )% 201089k




e X R
20104 | 20114 20104 20114
#E | HE i8] B ER(EMER) | BREHEH) | REE | ERH/E &
1 1 SHE 4,195 4271 2% BE&T
i i g A & 1251 1276 2% Hil%
3 3 HE 1204 1,059 -12% ER&EL
4 4 5 # 1,135 il -24% Sk
i 2 B i 639 613 4% HEl%
10 i & 378 3495 4% Hill%
2 ! 7 & 508 317 -53% iR
J 8 2O 415 374 -10% fRA
! g 3 202 367 -30% iR
12 10 g 336 307 6% g E
Top 1087 & s s e 10432 9,957 -5.9% -
HMCEEEH 17937 15958 -11.3%
Top 1065 Rk % 62.3% 64 0%

T kR 0 1 FRIEK (2012/03)




“gh B 2\ S AV S A G +
r/%'aa[ﬁ]'j“lé_%'j“ﬁi% rﬁﬁﬁb
2011 2010 Foundry 2009 Sales 2010 Sales 10/09 2011 Sales 11/10
Rank Rank Company Type Location ($M) ($M) Change (%) (SM) Change (%)
:IIIIIIIII!IIIITISIp:qIEIIIIIIIIIIIIIII:I}EIE?_IF:I?}{IIIII-L—GIFI“H':QI‘]IIIIllgigIBIglIllIII1I3I’I3IGITIIIIIIII4I8ID{0IIII IIJ?;??IDIIIIIII]IG:L;E’IIII
2 2 UMC Pure-Play Taiwan 2,815 3,965 41% 3,760 -5%
3 3 GlobalFoundries Pure-Play U.S. 1,101 3,510 219% 3,580 2%
4 5 Samsung IDM South Korea 290 1,205 316% 1,975 64%
5 4 SMIC Pure-Play China 1,070 1,555 45% 1,315 -15%
6 6 TowerJazz Pure-Play Israel 300 509 70% 610 20%
l X
5 7 (MS:14%)
N 7
“ <h . ™
- ﬁ iy Globalfoundries (MS:13%)
(MS:53%) \ /
q A
Samsung (MS:7%)
L J
d N\
S0 i
¥ o (MS:5%)
L J
d )
Intel (MS:<1%)
L 4

BIRBERARIRIGESTE
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7 4% %k @ IC-Insights (2012/03
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o 22nm11 T R e W f2 AT QM HF(GE ~ RFRE)
o 3D IC(Logic+Memory = & * 4%5%t)

o IDMZ *F (75 85 )

R AE

o SEPEE VSHER(EE L A RARLHITHERHT &)
- 3D IC(Logic+tMemory = & % 4%%)
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y sALiedgsez 3o % % (83 F ¢ IDM * Bi(ex: Intel,
Samsung etc)
y d 2 onmil T i‘#"réfié R e B R AAR
e < e @ 2 5 2akE ke 4 ﬁ@lw%f‘
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cHLEMA YT R E 2 X A EES
(1)193nm Immersion+D.P. (2)EUV (3) MEB (4)Imprint

First Year of IC Production 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 201G | 2017 | 2018 | 2019 | 2020 | 2021 2022
DRAM %2 pirch (mam ) (comimciad) o2 45 40 36 32 24 29 =3 200 18 16 T4 T3

2 : Research Required / & : Development Underway /
v ! Qualification or Pre-Production / % : Continuous Improvement

RUEFRAKRRIBIESTE
:éz 7%71‘10 z_f_/RgzéLdzioélg\ Bridge Program



o e B T IRE % 6 TR R eBUELE

KR Faig L Throughput % & ¥ /e /Throughput
¥ 4 e F A RSE I A G It
EUV Lithography Maskless Lithography Imprint Lithography

B ; ; i
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~ ! / i P
AT 3z R 48 (Emerging Memory) s7a 57
ERPIELE) X - ATE iRl
Volatile Non-Volatile Volatile Non-Volatile
DRAM | |SRAM| |Nand || Nor ||EPROM||EEPROM |[ROM @AM ZRAM l\igi\/l PCM || RRAM FRA@
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