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Fz 2019F Semiconductor Unit Shipments
(1,142.6B)
l l Vi - Tracking Semiconductor Unit Growth vz Microcompoent
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January 2019 Chip Sales in Billions of Dollars

Fz Global Semiconductor Sales Year-to-year Percent Change January 2019
illions/ Billions
— Percent Month-to-Month Sales
\ I 45 TTTT7T] 80 Market Last Month | Current Month | % Change
I I ‘ Americas 8.40 7.31 -13.0%
40 pi Europe 3.47 3.41 -1.5%
\ 60 Japan 3.32 3.16 -4.7%
35 l China 12.71 11.63 -8.5%
I | J Asia Pacific/All Other 10.33 9.96 -3.6%
| + 40 Total 38.22 35.47 -7.2%
30 T
M ‘ Year-to-Year Sales

25 I | ‘ WA ! ! M+ 20 Market Last Year | Current Month | % Change
, ’ M N Americas 8.63 7.31 -15.3%
i N Europe 3.41 3.41 0.2%
20 - Y NN i | 0 Japan 3.21 3.16 -1.5%
‘ || Il China 12.01 11.63 -3.2%
15 e SETERUEE 4USRENEAN - Asia Pacific/All Other 10.35 9.96 -3.8%
f| ‘ // + -20 Total 37.60 35.47 -5.7%

10 ‘ [T ‘ Three-Month-Moving Average

5 ’ ‘ ‘ | (/ + 40 Sales

1 1 Market Aug/Sept/Oct | Nov/Dec/Jan | % Change
Jon. 192-8.7% Y/Y Americas 9.85 7.31 -25.8%
0 L LT 60 Europe 3.64 3.41 -6.1%
n Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan. Jan. Jan. JanA Jan. Japan 3.41 3.16 -7.3%
4 ME na ‘AT ‘na ‘na Ohien 1A 251 1414 a2 10 Q0L

® JI‘ETEWSTS%I?E SE1HREREETRIETE, HE2016F78U%, SHARAHETH
R, ERITXRICEIHATYS, ATEEFINTIIERER, 2B THRIEERK.

@ REHEME, WSTSHRIRTVARZ~ KR s =RIKIBFTHRE, Iﬁﬁ%ﬁ#mﬁﬁ
Al. VR, loT, 56 I T—RIBEMBZFHNRKIANT, ¥FHHER ST, ot

/psemr




ST

/psemr

(2018458

/

[ Z=DRAM/~{E 1

£ - NG ERESRDENI I AR AFAGFTERE

T ]

L. BT R

1 Samsung 94351 4,718 -25.7% 21.3% 43. 5%
2 SK Hynix 7044 £ 145 -12.3% 30.2% 48 01%
3 Microm 5373 5016 -0 24y 23.5% 21.1%
4 Nanya s | 93 -30.3% 14% 1.8%
5 Winhand 137 138 -16.3% . T 0. 7%
b Fowerchip o3 34 10353% 4% 0.3%
Crthers - I—— 3 17,704 05% . 0.°%
Total Z288% - 28003 -1%.3% 1000% ;. 1000%

S31'QI-1EA LRI RT I 1EA LA TS
w:El  AQLE-1R . A1 1Z7en ] . LA L A BIDEG
£ 0 2% ° DRAMeYchange - 201022 8

DRAMeXchangefd & & 7/x, DRAMIRMN T2018FFEUEHIARIEMR T, ERDRAMEE(R = ST,

HTEXIENEFEKUERES, SERWEESS, E5{FSORAMEN FEIAITH LR (sales

bit) ZE2EMAKIEFTRIR. EEMFTERENT, 2018FEEYZEDRAMEEYE: EFTH18. 3%.
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Table: Top Ten IC Design Companies in 2018, Ranked (Unit: Million USD)

Company Name 2018 Revenue 2017 Revenue YoY

1 Broadcom 18.941 18.453 2.6%
2 Qualcomm 16.370 17,029 | -3.9%
3 NVIDIA 11,163 8.691 | 28.4%
4 MediaTek 7.882 7941 -0.7%
5 AMD 6.475 5,253 | 23.3%
6 Xilinx 2.868 2,438 | 17.6%
7 Marvell 2,819 2392 17.9%
8 Novatek 1.813 1.585 | 14.4%
9 Realtek Semiconductor 1.518 1,376 | 10.3%

10 Dialog Semiconductor 1.443 1.353 6.6%

Note: 1. OEM/IP revenues have been subtracted for NVIDIA

2. Only QCT revenues were calculated for Qualcomm; QTL revenues were not included
Source: TrendForce. Feb., 2019

@® #ETrendForcefI%eit, 2018FELEkAIT+KICEITATIWAHER L P, HEA{EERE, SEME
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Fab Closures by Wafer Size, 2009-2018

Morth America

Asia-Pacific

Source: IC Insights Source: IC Insights
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Wafer Fab Closures by Region, 2009-2018

24 30 36 42

IC Insightsm#ikEREL, EITEMTFEH (2009-20185F) , £EkFEFHGIEFHLXHANE
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%I‘I Wafer Capacity at Dec-2018 - by Geographic Region
Ay . (Monthly Installed Capacity in 200mm-equivalents)
15 — Installed % of
Region Capacity Worldwide
(X w/m) Total
Tatwan 4,126 21.8%
4,033 21.3%
Japan 3,168 16.8%
China N. America 2,426 12.8%
China 2,361 12.5%
1,138 6.0%
ROW 1,646 8.7%
Japan TOTAL 18,897 100%

Source: IC Insights
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30% 10%
40.000 59.000 o
30,000 20% 58.000 -
20.000 7o
10’000 10% 57.000 49
i i 56.000 29
2016 2017 2018 55.000 0%
. ) 2017 2018 2019E
Semt YoY mmm Total Revenue = 7nm Penetration
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® Inkjet heads
Pressure sensors
B Mircophones

B Accelerometers

B Gyroscopes

M Digital Compass

W Intertial Combos
B optical MEMS

B Mircobolometers
H PIR & thermopiles

B Microfluidics

IEVYole &k #n, 2018EEMEMSTH 17 2 BR7E20174E118{Z E A F#NF13447, 1413. 6%, M
NAmRE, HEXENAAGIEEIKMENS{E RS HIAN70% L L, MBENARRE=HEEH
i)y, {BEETFEATECE IR, 2017-2023FHYCAGRTATTIAE]42%.
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FS YA 1111124 2017 2018F | iK% | 2018 5=
1 HB#ASE FEEE| 5322 5332 0.2% 19.0%
2 Z& Amkor x=H 4187 4316 3.1% 15.4%
3 KERHFICET | pEKAFE| 3561 3644 2.3% 13.0%
4 WmafsZSPIL | FEEE| 2744 2898 5.6% 10.3%
5 JAkEEPTI hE&E| 1924 2256 17.3% 8.0%
6 EEMEETF hEXRE| 973 1085 11.5% 3.9%
7 HRXRHEHUATIAN | chEARE| 1046 1067 2.0% 3.8%
8 BERIFUTAC R 786 790 0.5% 2.8%
9 RITEEBFIYEC |FEEE| 635 690 8.6% 2.5%
10 fiiEBChipbond | FEEE| 594 621 4.5% 2.2%

Bt+X&it 21773 | 22699 4.3% 80.9%
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y LM

At X ATBMAMEFRAEW.
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® Consumer ’/' “n\ $5 749"
P "
4

___________ i 2018

SCAGR: Compound Annual Growth Rate

M - EMET(M)

BRI : Yole Développement(02/2019)

Yolefgit, 2023F B FHEEBF AT IAGEIS7{LET, FEEHKE (CAGR) ~27%, 2.5D/3D
TSVARERFT AP, I HEMIRRANTIEE, MiAtLEBIT65%. 53 EEEE (HPC) &iL
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B4 HRE T IRELIBR (%)  [ELLiiE (%)
2018.6 24843 -8.1 8
2018.7 2377.9 -4.3 48
20188 2236.8 -59 25
2018.9 2078.6 71 1.2
2018.10 2029.2 24 0.5
2018.11 1943.6 -4.2 -5.3

2018.12 (R¥{E) 2104 8.3 -105
2019.1 (¥t 1896.4 9.9 -20.8
FRF B SEMI

SEMI AT RFILBRIRE R R, 20191 B3-S ZHlEd LB A18.92%7T, [t

KIET7820. 8%, 612017428 FH{K.
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ﬁ Worldwide Smartphone Platform Shipments, Market Share, and Year-Over-Year Growth, 2019 and 2023 (shipments in
l millions)
2019 Shipment a9 2019 Year-Over- 2023 Shipment s 2023 Year-Over
% Generation Market Market
Volume* Year Growth* Volume* Year Growth*
Share* Share*
3G 575 4.1% -25.4% 346 2.2% -3.4%
4G 1,330.6 95.4% 0.2% 1,1059 71.7% -4.4%
5G 6.7 0.5% N/A 4013 26.0% 23.9%
Total 1.3949 100.0% -0.8% 1.541.8 100.0% 1.7%

Source: IDC Worldwide Quarterly Mobile Phone Tracker, February 22, 2019

* Table Note: 2019 and 2023 figures are forecast projections.

IDC& S EMR G R, FIHS6RFA2019FANSHLIEERAF/OT0AE, HH5A
%Eknﬁﬁiﬁo S%HYIRER, A TICFHLEERN/\D2—. FIHH 720235, 561 %E’thﬁi
KE2BEIXKWES, B SEEKEHEER26%.
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SnmEFEHEMIFHN R ZMEL. WA FHY, ERERFFHELAA4LIEE, S ERESFRE
B5nm T Z R4 =,
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1€ Fhotograp
Memory Perpendicular STT-MRAM

Cell type 1TIMTJ

Cell size 0.0486um?

Capacity 7Mb

Subarray Density (Incl. ECC bits) 10.6 Mbits/mm?

Read Sense Time 4ns@0.9V, 8ns@0.6V

Write Time 10us for tail bit @-40C 2 :

Bit Yield > 99.998% : o ST
Retention 200C 10 years S RS -’ ":’;""":‘f;’; "‘"’_“" i
Package Reflow Data Retention Yes

Write Endurance >1E06

Read Disturb >1E12 e

Temp Range -40°C to 125°C i

Hal, ZEBEFEH, BELE2HKE—RBAILHIRE=eMRAM (BXAR#PERE) , KHA/KZE28nm
FD-SOI T2, BIT ZN A TMCUGRLITHEIZS . 1oTHIBRM . Al A T & gE4muia.
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Signalchip
X %& %
FIERH
B RHY
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Custom cancer vaccines
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SEMIHR[E Lily Feng
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