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> 1987
14
4.8
» 2019 654 346 52.7%
2020Q2 101 2019 30.4%
36.78 15.7% 14.52 6.9%
10 2020Q2
1 MSFT US 1579.3 110.4 28.5 14.7 13.30%
4.8% 10.2%

0,
2 AAPL US 1615.4 265.6 59.3 14.2 5.40% BTSMC
3 AMZN US 1496.4 232.9 10.1 28.8 12.40%

B Samsung
4 GOOGL US 1013.8 136.8 30 21.4 15.70%
GlobalFoundries
5 FB US FACEBOOK 525.5 55.8 22.1 10.3 18.40%
umMC

6 BABA US 686.2 37.8 10.1 5.6 14.70%

' SMIC
7 700 HK 660.1 47.3 9.6 3.3 7.10%
8 005930 KS 354.3 217.6 39.2 16.9 7.80%
9 2330 TT 314.8 34.2 11.8 2.8 8.30%
10 INTC US 246.9 70.8 21.1 13.5 19.10%

wind * 2020 7 8 TrendForce,
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a 1994 97 55 39
> 1994 97 CAGR 11% 7pcts 2019
10,700 346.3 1994 55 3,453 1994
39 10 11% 50%
3500
- - /nm
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200% o500 L0 A8

150% \
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100% 1500 | 65nm 28nm 7+EUV
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» 1987
IC
IC IC
IC

» 1993 ISO 9001
» 2000 “ ” IDM

2004 2019 2020Q2
®TSMC ®mUMC Chartered |@TSMC @ Samsung ®TSMC ®Samsung

SMIC Others GlobalFoundries ®UMC GlobalFoundries mUMC

SMIC SMIC others

4.3% 10.4% 4.8% 10.2%

6.8%
8.0%

IC insight IC insight
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b Fabless

» Foundry Fabless

AMD Tl

CPU GPU ASIC FPGA
Al 10T

2010 2015 ]

A8 iPhone6S/6S Plus
Altera Altera Altera 810 Note
AMD
950 mate8
NXP
AMD GPU CPU RDNA 2
AMD AMD AMD BM1391 s15

1000 OPPO A92s
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> 1980
1995
> 11 IC
> 1996 IC

WaferTech 1996

SSMC 1998

1997

1996

1993

1997

1998

1996
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Fabless IC

IC
IP(Intellectual Properties)
SOC(System On a Chip)

CMOS Imaging Sensor (CIS)

IC
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2017
4.5%

2017 2018 9.3%
700 1 35% i
600 | 1 30% B
500 | 1 25% UMC
400 1 20% 5 =)
" BESF
200 r 1 10% 5&5
100 | 1 5%

0 0%

FH-larace ’ $ i G H

IC insight Gartner
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9001 SSMC8

LRRNRENIREERAT

1980 1985 1995 1996

1987 1993 1994 1997 1998 2000

g 1 \ \
/ /
| :I I Re 11 IC |
bty I nic Ml :
I I I
l 3 11 I
N oo o oo = o= e N o o oo e = - 7
FinFET
CEO cTo
2018 2006 2004
2001
[ [
| umci |
-— e = =

13



1958

VS
1954
1972
1985 1987
2005 CEO
2009 CEO
2018

®

[l 5T 3iE ZF

GUOYUAN SECURITIES

1974

1982

1983

1991

1995

2000

2005

2008
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Fab 12 14 15 16 18
SSMC 6 Fab2 5nm
2020 2022

> 2019 1200

. 12

14,000 120%

12,000 T 100%
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8,000 |

6,000 |

4,000

2,000 1 20%
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H 40%

2020
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Fab3 5 6 8 10

2019

3nm

83.9%
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> 1
2
[ ] —_—
40000 T —— o 4 140%
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\ ) |
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25000 |
1 60%
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1 40%
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4 20%
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\\\ -— _ -
0 -40%

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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C 20
> 20
2000 , USC UTEK USI UICC 113%
8 12 (UMCi 238
> 2000 50  —
111% 115 9 8 93.9% 2 12
346
> 2000 127 56 17 2008
4
/ 8 ( /
. \

4,000,000
3,500,000 | -1 80.00%
3,000,000 *r 60.00%
2,500,000 | S 40.00%
2,000,000 *r 20.00%
1,500,000 f 0.00%
1,000,000 F -20.00%

500,000 *f -40.00%

O 1 1 J

1999 2000 2001
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5
8 6 12
7 28nm 2011
2016 28nm 2017
[ |
— /

1 35.00%
3,000 1 100.00% 4 30.00%
{ 90.00% .
2,500 | 1 50,000 25.00%
2000 | 70.00% 20.00%
1l I N 60.00% i
1,500 ~ N\ N 50.00% 15.00%
40.00% 10.00%
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500 H 20.00% 5.00%
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o WLLALLARLARRRRRARRARRARRRRRARIRE (s 0.00%

NI NI IR '(\\q’\‘b\c’)@
Reeaie et a e S D¢ SN DN AN DN e AN M e A eI S

wind , wind ,



@ ELES

GUOYUAN SECURITIES

e
> 2016 7 2018 10 16nm FinFET
30 2019 15000 7/ 2020 2
>
11
[ | —_— /
2 6 7 8 15 20 22 24 6000 - 1 60%
5000 r 1 50%
4000 | 1 40%
3000 F N /\ 1 30%
(nm) 90/65 32/28 22/20 16/14 10/7 5/3
- - E 0,
($M 15-20 60-70 100-150 200-300 300-450 fggo 2000 20%
2500- 3600- 4600- 5600- 6600- 15000- 1000 -\‘ 1 10%

(SM) 3000 4500 5700 7000 8500 20000
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0%

WSTS, IBS wind,
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f 2019
> 2018 2019 105 149
2020 150-160 130-140 63.9
159.3% Q1 5G HPC
2020 150-160
» 2019 16 / 0.42
0.60 0.20
2019
[ | — /
16000 200 ¢ 80% /
150 | o |
100 | a0% | _
50 20% |
0 I I I ' 0%

2017

2018

2019

2020E

2017

2018

2019
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a
8.5% 211
7.8 7%
14nm 2019 47
22%
900 10%
800 9%
700 8%
600 7% 184 8% 186 8% 211 9%
500 6%
506 36 17% 45 19% 47 220
400 o
300 20t 31 0% 28 9% 27 8%
200 0
100 iojz 3 6% 3 5% 4 %
0 I . 0% 5 5% 5 6% 5 6%
gQooog 4
S 9 3 4 8% 4 % 5 8%
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> 2004
> 2012
» 2015 16nm FinFET

» 2017 EUV nm

ASML

6

@ ELIES

GUOYUAN SECURITIES

32nm
CoWoS
14nm

2003 2004 2010

Low-K High K
"
Low-K(
) 45nm

28nm

0.13

2012

CoWoS

TPU

GPU
FPGA

2014

InFO

2015

(FinFET)

16nm

2017

(EW)

7/5nm

24
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c PPAC
» PPAC (Performance) (Power) (Area) (Cost)
5nm 7nm 1.8 SRAM 7nm 1.35
15% 30% 5nm N5P FEOL MOL
7% 15%

16FF 16FF+ 16FFC 12FFC 12FFC+ | 16FFC+
7%

Speed @ Power 15% 13%

10%

Area Reduction SHD/SHC SRAM 16%

2013 2014 2016____ 2017 2019
O] o o o (] >

16nm->7nm 30% 55% 3.3X 2.63X

7nm->5nm 15% 30% 1.8X 1.35X

5nm->N5P 7% 15%

25



@ELIES

GUOYUAN SECURITIES

0.13 1995-2000
2000 1BM Low-K 0.13

2001 FInFET CTO

45/40nm 1 28nm

3 2018 12nm

FINnFET

7nm

0.35um
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@ BTk %
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B0.25um and above m0.15/1.18um 0.11/0.13pum
o90nm 65nm 40/45nm
100% —_— . . I
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®

2008 90

2%
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i1 28

nm

28nm

28nm

28HP 28HPM 28LP 28HPL

IC
28nm
28HPM

800

28HP

28nm

28nm
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2011
28HPL 28LP
28nm

FPGA

CPU GPU APU

SoC

28N 28HP 28nm 28HPM

28nm 28LP 28HPL

RF  28HPL-RF
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i2 16 16FF 16FF+ 16FFC

> 2015 16nmFINFET

20nm
AP/SoC GPU ASIC
» 2011-2015
A9
2015
8%
16nm

FF 16nm FinFET Plus
16nm 50%

3G 4G/LTE
A10 Fusion
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16FF + 16nm FInFET Compact 16FFC
60%
2015 61% 16nm
S2 Kirin950 930
Windows XP Windows 10
23%

16nm FinFET 16FF 16nm FinFET Plus 16FF +

. /
CPU
GPU
APU
FPGA

SoC

16nm FinFET Compact FFC
. 20nm . 16nm
40 20SoC 16nm
50 16FFC
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13" 7nm
> Al 2016 nm 2018 7nm FinFET 2019
N7P EUV
> N16 N7 N10
N16 N7 N7 3.3 35-40 65 N7
N10 N7 DO
> 7nm 28
7nm 55nm 1/25 16/12nm FFC
AMD nm
990 Al4 Al3 A12 3000 RX 5700
7nm
e 10nm FinFET 7nm FInFET 20 N7 + EUV
40 e 7nm FinFET N7 + 15-20
« 7nm FinFET Al CPU 20 10

GPU

33



7nm

AMD
Apple

Bitmain
Broadcom
Hisilicon
MTK
Nvidia
Qualcomm

Xillinx

5nm

7nm

CPU/GPU

AP(Smartphone/
Tablet)

5G Modern
Al accelerator

FPGA

®

nm
nm
nm
nm 10 /nm EUV
6nm 5
AMD
7nm EUV 6nm
AMD CPU/GPU AMD CPU/GPU
Apple(potential) AP(Smaﬁiggfne/Tab Apple(potential) AP(Smaqiggfne/Tab
Hisilicon 5G SoC Hisilicon silicon photonics
Samsung LSI ASIC Samsung LSI ASIC
Qualcomm Qualcomm
Broadcom
MTK
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5 AMD
5nm
AMD CPU/GPU
AP(Smartphone/T
ARG ablet)
Hisilicon FPGA
Samsung LSI
Xillinx
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» 2019
LPP EUV
» 5nm 3nm
2021
1
7nm
Company
TSMC
Samsung

nm
nm EUV
2022
/
Category

7nm Performance

7nm with EUV

7LPP(EWV)

2020
-2023

AMD
1BM
2020
2020
3nm 2021

2019E Capa.

100-110K waters per month

10K waters per month

®

[l 5T 3iE ZF

GUOYUAN SECURITIES

2019 7nm

6-7 3nm

5nm

Major Clients
AMD
Apple
Hisilicon
Nvidia
Qualcomm
Xillinx
Samsung LSI
IBM(Power series)
Qualcomm

35



®

[l 5T 3iE 25

GUOYUAN SECURITIES

36



@ ETIES

GUOYUAN SECURITIES

Foundry
X-Fab
28nm  14nm
14nm
TowerJazz  TowerJazz 3D
14nm

J

130nm———->5nm
20 —3

130nm 90nm 65/55nm 45/40nm 32/28nm 22/20nm 16/14nmFinFET 10nmFinFET TnmFinFET 5nm
37
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28nm 28nm
22% 10nm 5% 2019 FAB
0

5% 12 20nm 2019 GIGAFAB 12 12 20-7nm 240K
7% GIGAFAB 14 12 20/16nm 367K
SK GIGAFAB 15 12 28-7nm 153K

FAB 16 12 16/12nm 15K

28nm 65nm
FAB 18 12 5/3nm

Fab 12A 12 0.13uym-14nm 37K

Fab 12X 12 40-28nm 7.5K

2019 Fab 1 12 40/28/22nm NA
10 nm and Fab 8 12 14/7nm NA

sub 10nm 12 20nm Fab 9 12 90-22nm NA

2% 7%

S1 12 8-65nm NA

S3 12 7-10nm NA

22 32nm S4 12 65nm 7K

10% V1 12 3-5-7nm NA

other

549 s2 12 11-65nm 4K
300mm Fab 12 40-14nm 20K

40 65nm 300mmFab2 12 40-28nm 35K

24% 12 65/55-28nm 35K

12 28/22-14nm 40K

Gartner,
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2003 2003 2009
2020
2003 1/2 2009 1/3 2020 1/8
2003 2003
3.4% 2009 6.4% 4.5%
2003 2009 2020Q1
2003  M/S 2009  M/S 1Q20E  M/S
1 (TSMC) 5855 54.3% 1 (TSMC) 8989 52.1% 1 (TSMC) 10200 54.1%
2 (UMC) 2740  25.4%
2 (uic) 2815 16.3% 2 (Samsung) 2996 15.9%
3 (Chartered) 725 6.7%
0
4 (SVIC) 365  3.4% 3 (Chartered) 1540 8.9% 3 (GlobalFoundries) 1452 7.7%
4 (UNC) 1397 7.4%
5 DongbuA 330 3.1% 4 ; 1101 6.4%
ongbuAnam L (GlobalFoundries) = 5 (SMIC) 848 4.5%
6 Jazz 185  1.7% 5 (SMIC) 1075 6.2%
6 300 1.6%
7 NEC 170 1.6% 6 (Dongbu) 395 2.3% (TowerJazz)
7 (Vanguard) 382 2.2% / (VIs) 258 1.4%
8 SSNC 155  1.4%
8 1B 335 1.9% 8 (PSMﬁ) 251 1.3%
9 X Fab 127 1.2% 9 (Samsung) 325 1.9% 9 Hong)( Ya 200 1.1%
10 125  1.2% 10 (Grace) 310 1.8% 10 (OB HiTek) 158 0.8%

IC Insights IC Insights
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a 28nm
28nm
32nm 28nm 28nm 28nm 28nm 28nm
HKMG HKMG PolySion HKMG
28nm HKMG
2011 28 28
28
HKMG+Gate-Last 3D
HKMG HKMG
28nm HKMG Exyons5 A7
28
2012 28 2014 28
2014 28 8%

SMIC 28 PolySiON 2015
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b 28nm
> 2019 28nm
60 70% 28nm 20 25%
20% 28nm
> 28nm 28nm loT/
IC 28nm
28
m10nm m14/16nm ®m20nm ©28nm —
80 - 2500 4 40%
' 4 35%
o 2000 | | | 200
60 | v [ I|| ’
1500 | | l 1 25%
T 20%
1000 | l 15%
10%
500 |
5%
0.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 0%
A N AN O M <& < IO WW O© ©ONNMNMNOWOWMO O
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a

> 2009 28nm 2011-2020
20nm 10nm 7nm 5nm 7nm/5nm

> 14/16nm 16 FinFET Plus 14

10%

A9/A9X A10 Fusion A10 X Fusion All Bionic Al12 Bionic Al13 Bionic
iPhone 6S iPhone 7 iPhone 8 iPhone XS iPhone 11
iPhone 6S Plus iPhone 7 Plus iPad Pro iPhone 8 Plus iPhone XS Max ”l\;:p?ne Pro/Pro
iPad Pro iPhone X iPhone XR iPhone SE
16/14nm 16nm 16nm 10nm 7nm 7nm+

/
Sep-15 Sep-16 Jun-17 Sep-17 Sep-18 Sep-19
2015Q2/2015Q1 2015Q2 2015Q2 2017Q1 2018Q2 2019Q2
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Lithography

Pitch

Fin

SRAM

bitcell

DRAM
bitcell

eDRAM

nm
TSMC Samsung
N7/N7+ 7LPE,7LPP
Aprill 2017 Aprill 2019
EUV EUV
SE(EUV
SE(ELV) DP(193i
FinFET FinFET
96.5 95.3
Value 10n Value 10n
m m
0.8 0.6
30nm 3y 27nm Ix
1.0
6nm Ox
1.2
52nm Ix
8/10nm
64nm HP 0.860nm HP 0.7
57nm HD 2x 54nm HD) 9x
0.9 0.7
40nm 5y 36nm 5y
0.6
0.032 Sy
0.7 0.6
0.021 8x 0.026 5y

10nm
TSMC
10FF
Jun-17
193nm
DUV+SAQP
FinFET
0.70vV
48.1
Value 16n
0.7
36nm 5y
6nm
1.3
42nm 5y

66nm 64nm* 0.7

Samsung

193nm

DUV+SATP/LEL

ELE
FinFET
0.75V

51.82

Value 10n
0.8

42nm 8x

0.8
7
0.7
5x
0.6

68nm

48nm

0.049

0.6

®

10LPE/LPP/LPU 16FF/FF+/FFC
Aprill 2019

3x
42nm 44nm* 0.6
ox
0.5
0.042 7x

0.040

3X

&l 5T 3iE ZF

GUOYUAN SECURITIES

16nm 14nm
TSMC Sansung+GF
14LPE/LPP/LPC/
LPU;11LPP
3Q/2015 2015
193nm 193nm
DUV+SADP DUV+SéDP/LEL
FinFET FinFET
0.75VvV 0.80V
28.2 325
Value 20n Value 20n
m m
48nm 48nm
8nm
37nm 37nm
34nm 30nm
90nm 1X 78nm 1.2
2X
64nm 1X 64nm 1.0
0x
0.7
0.080 8x
0.8 0.7
0.074 6x 0.064 9x
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b 10nm
> 2016
iPhone
EUV
>
N16 N7
HPC

2003 2004
90nm

130nm 90nm

90nm

90nm

7
iPad

N7

2005
65nm

2006

65nm

65nm

65nm

90nm

nm

Al2

nm

3.3
N10

2007 2008
45nm

55nm  45/40nm

45nm SOI

2009
32nm

45nm

65nm

2018

990

N16 N7 N10

35-40
N7 DO
HPC

2011 2013

22nm
FinFET

28nm HKMG 20nm HKMG

28nm HKMG

28nm HKMG 20nm HKMG

45nm

2014

14nm
FinFET

7nm FinFET

nm

65

250

2015 2016

14nm+
16nm FinFET 16nm FFC
14nm FinFET 14nm LPC

14nm FinFET

28nm

PolySion 28nm HKMG

®

N7

2017
L4nm++

10nm
FinFET

10nm

12nm
FinFET
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2019 2020
10nm 10nm+

7nm FinFET 7nm+ (EUV) 5nm (EUV)

12nm FD-
SOl

28nm HKC+

7nm (EUVY) 5nm (EUV)

14nm
FinFET
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a Al 5G 20Q1
» 5G Al 5G
, 3%
Al
> 49% 30%
2001 9%
3% DCE loT
44% 8%
%
[ ] [ ] [ ] [ ]
6,000 100% r
90% |
5,000 | 80% I
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