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Ҳ

Ѓ1Є ЇҲ ᵩ┼ ɼ 20 Ї Ḧ Ὴ ҅ ᵣЇ

ɻ֥ ҩ ᴮׂשɼ Ї ⌐ԓҲ ɼ

Ѓ2ЄҲ ꜘ ֥ Ї ᴮׂש ɼᾨ ┼ ɻ Ғᴰ Ҳ

╦   ” ɼ ЇҲ ԋ Ї Ὴ ҅ ᴓ Ї

ᴂ ҿ ᵩ֥ҟ ғҐ ᴓ ɼ

Ѓ3Є֥ Ї῎ ԓ ɼҲ 20Q1֥ ⌐ 98.5%Ї ש ֥ҟ ԓ Ї

Ḧ ֥ ɼ

Еῗ ש ᴰ

Ѓ1ЄҲ ЕҲ ש ᴗҟɼ ЇAIɻ5GɻIoT ᶱ Їᴶ ┼

Ї Ҳ ɼ14 ש ֥ҟⅎ Ї14 ┼ ɻ Ԏ

ᴮԓ28 ┼ ɼ 14 ┼Ґװ Ї῎ ᴍẅ ɻ ΐ ɼ

Ѓ2Є ᵩЕ ש ᴗҟɼ IGBTɻMOSFETɻ ῇ Ỵ Ї῎ ┼

Ⱶɻ֥ ԓ Ὺ ᾨ ᵣɼ ֒ ῎ Ḧ ⌐ ⱵЇ⌐ 15-20%Ї Ҳ

ש ᴗҟɼ

Ѓ3Є Еꜗ ɻ ש ᴗҟɼ῎ Ҳ Ҏ ש ᴗҟЇ ɻꜗ ɻMEMS

ש ԓ Ὺ ᾨ ᵣɼ

Ѓ4ЄҎ ᾩ Е ᵩש ɼ῎ Ὴ ῎ Ҏ Ҳ ᵩש ᴗҟɼ֥

ɻ ש ɼ
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47%

23%

7%

6%

17%

TSMC UMC Chartered

SMIC Others

52.7%

17.8%

8.0%

6.8%

4.3% 10.4%

TSMC Samsung

GlobalFoundries UMC

SMIC Ὶ

┼ ῗ Е ∕ ש

a ש

 1987 Ї қ ҏ ҅ Ҙ ԓ ש ┼ ᴗҟɼ ᴍ Ї ҙ ֥

ꜘẅҒ ɼ ┼ ⅎ ЇIC ῎ Ḉ Ҳ ғָⱵ ҏЇ ש ∑

װ ҿ IC ῎ ᶱ ꜙЇ Ὶ ֥ ⌐ ɼ ҒהԐIC Ї ҅

ש ᴗҟЇ IC Ầ┼ Ї Ҫ Ḧ Ї ∕ԋқ ש ҟɼ

 1993 ISO 9001 Ї ֥ Ⱶ └қ Ї ש ҟ қ ɼ

 2000 Ņ ↔ņЕ ֒ ᶕ ᾨ ┼ IDM Ầ ↔Ї ᴗҟҒ ɼ ҅

↔ ԋ ғ ῗ ЇḦ ᴓ ҏ ᾨ ᵣɼ

Е Ї ᾣ ║ Ҳ

Е2004 ᴓ

ЕIC insightЇ ᾣ ║ Ҳ

Е2019 ᴓ

51.5%

18.8%

7.4%

7.3%

4.8% 10.2%

TSMC Samsung

GlobalFoundries UMC

SMIC others

ЕIC insightЇ ᾣ ║ Ҳ

Е2020Q2 ᴓ
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┼ ῗ Е ∕ ש

b ש ҐЇ Fabless

 FoundryғFabless῎ ԝ⌐ΐ Ї ש ꜙῊ ɼ Ὴ Ї֥ ᴭ Ї ᵩ֥

ҟ ү ₴ɼ῎ Ὴ ᴭ IC ῎ ɻ ῎ ɻ ᾣᴌ┼ Ї ᵲ

ɼ῎ ₉ Е ɻAMDɻ ɻ ɻ ᴵ ɻ ɻ ɻTIɻ ɼ

 ҿש ᴗҟ ҟ Їᾥⅎ֩ Ῐ √ ⌐ɼ ῎ ᾨ ┼ Ӏ ҿ

Ї CPUɻGPUɻASICɻFPGA Ї Ґ ɻүָ ɻ ꜙ ɻ ɼ

֩ AIɻIOTɻ Ῐ ꜠ ɼ

Е

2000 2005 2011 2015 2017 2018

ᴵ ᴵ ᴵ ᴵ ᴵ ᴵ

Altera Altera Altera

AMD

ᴀ

⌐ NXP

ᵩ ⌐

֘ ֘ AMD AMD AMD

ᴀ ᴀ ᴀ ᴀ

Е῎ Ї ᾣ ║ Ҳ

Е ῎ Ӏ ֥ Ӄᶡ

֥

A8 iPhone6S/6S Plus

810 Note

950 ҿmate8

AMD GPUɻCPU RDNA 2

BM1391 S15

1000 OPPO A92s

Е῎ Ї ᾣ ║ Ҳ
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┼ ῗ Е ∕ ש

b √ IDMɻ ש Ӑ Ї ᶉ

 ԓ1980 Ї ҅ ᵩ῎ Їԓ

1995 ש ɼ

Ԏ Ї Ҳ Ї

ɼ

 Ῐ Еғ 11 IC ῎ ᴗҟЇ

ɻ ɻ ש ῎ ɼ Ῐ

ҏҐ Їᵜ Ӄ Ї Ӏ

ᵩҿҲ ᴗҟɼ

 1996 Ґ IC ⅎ₴ ῎ Ї

ɻ ɻ ᵩɻ

῎ ɼ ‼ ᵣᶕ ᶱ ᾨ ┼

ῠ ᵩЇӤ

Ԏ Ⱶɼ

Е Ґ ῎

῎ ҟꜙב

WaferTech 1996

҅ Ҙ ᵩ
┼ ЇӤ ҿ

ש

SSMC 1998
┼

ᶱ ᵩ┼ ”

Е῎ Ї ᾣ ║ Ҳ

Е Ґ ῎
῎ ҟꜙב

1997

╦ ҿ ֥ Ԑҟ ЇҘ ԓ
ᵩ Ӑ ɻ ɻ┼ ғ

ꜙ

ᵩ 1996 ҅ Ҙҟ Fabless IC ῎

1993

ⱵԓҘҟ IC ꜙɻ
IP(Intellectual Properties) ᾣ
ᴌ SOC(System On a Chip)

1997
╦ ҿ ᵩ֥ Ԑꜙ ЇҘ

ԓ ɻ┼ ᵩ

1998

Ҙ ԓCMOS Imaging Sensor (CIS)

ɻ Ὶל ἥ ῗӐ
IC ɻ ɻ ֥ғ

1996

ғ
Ҙ Ї Ⱶԓ Ὴ Ҙҟ

ῇ IC

Е῎ Ї ᾣ ║ Ҳ 11
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┼ ῗ Е ∕ ש

b ש ҟ╦

 ┼ ⅎ Ῐ Ỹ ԋ ש ᴗҟЇ ֥ҟ ₴Ї2017 Ὴ ש ֥

ẅ 573ֽ ᾣЇ 2016 7.1%ɼ2018 Ὴ ש ֥ẅ 4.5%ЇҲ ש אָ Ї֥ẅה

2017 54ֽ ᾣ 60ֽ ᾣЇ 2018 └ԋ9.3%ɼ

 ש ҟ Ԏ Їҙ ɼқ ╦ ԋӢ ҏװ ᴓ Ї ╦қ ש

ᴗҟ ɻҎ ɻ ɻ ɻҲ ɻ ᵩ ɼ

ЕIC insightЇGartnerЇ ᾣ ║ Ҳ

ЕῊ ש ֥ẅЃֽ ᾣЄ

Е῎ Ї ᾣ ║ Ҳ

ЕῊ Ӏ ש ῎
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┼ ῗ Е ∕ ש

b / Ԑ

Е / Ԑ

Е ῎ Ї ᾣ ║ Ҳ

1980

1987

֢ ҏ

1994

 ҿ
ש

 ғ 11 IC

῎ ᴗҟЇ
3 ש ῎

1985

֢
ҏ

1995

1997

֢ ҏ

ꜘ
SSMC8

1998

 қ
 Ņ ↔ņЕ ֒ ᶕ

ᾨ ┼ IDM

Ầ ↔

2000

 Ņ֒ ҅ņ ᵩ Е
Ґ4 ᵩש

 ֢ ҏ

1993

ISO 

9001

1996

Ґ IC

ⅎ₴ ῎ Ї
ɻ

ɻ
ᵩɻ ῎

2001

FinFET

₴ᴑCTO

2004

῎ UMCi

2005

Ⱶ ᴑ
₴ᴑ

CEO

2006

Ῐ

2007

ҿῊ
╦֒ ᵩ῎

2020

қ ҅
ש ῎

2018

12nm

Ґᾨװ ЇҘ
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┼ ῗ Е ∕ ש

b ָ Е vs Ῐ

1954 ҟ ֢ ҟ

1974 ῇ Ї ҿ◖

1985 Ї1987 ∕
ῡ ԐЇ ∕ ש ҟ

1982 Ї1983 Ḉ ҿ ◖

1995 ש

2005 ᴑ Ⱶ ₴ᴑ CEO

2005

2008 ₴

2009 ᴑ CEOЇ
Ї ᵩ ҟ

2018 ᴧ

ҿ Ņ ᵩ ņɻŅ ņ

ש ∕ ָЇ
∕

2000 ” ᶕ ԓ

Ņ Ầש ЇҒғ Ԏ
∑ņ ҿ Ḫ ɼ

1958 ῇ ᴀ Ї1972 ҿ ᴀ Ҏ ָ

1991 װ ғ ҿ
Ὶל Ԑΐ ᾭ Ԑ ᵣЇҩָ ”

ᴑῪ ש ҟ

Ῐ
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҅ ⅎЕ

ԑ ⅎЕ ┼ ῗ Е ש

Ҏ ⅎЕ ┼ ῗ Е ᾨ

ⅎЕ ┼ ῗ Еᾨ ┼ Ḧ ᾨ

֒ ⅎЕ ש

῏ ⅎЕῊ ש ᵫ

҈ ⅎЕҲ ש ᴗҟ

• Ҳ

• ᵩ

•

• Ҏ ᾩ

῍ ⅎЕ
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c 20қ √Ї ғ ֥

 ֥ ҏ҅ ᾨԓ Ї ҟ ᵣɼ20қ √Ї ғ ֥ ῇ

ɼ2000 , Ґ ῎ USCɻUTEKɻUSIɻUICC Ї ֥ 113%Ї ֽ ᾣ ῗɼ

8 Ὶ ԓ ꜘ 12 ┼ ῎ (UMCiЄЇ֥ └238Ҍ Їᵜ

ᶳ ғ ɼ

 2000 Ї ₴ 50ֽ ᾣ ԋ Ҏ ש ŀŀқ ᵩЇ ֥

111% 115ֽ ᾣɼ Ї ԋ Ґ9 8 Ї֥ 93.9%Ї 2 12 Ї֥

└346Ҍ ɼ

 2000 127Ѐ 56ֽ ᾣЇ ₴ 17ֽ ᾣЇ ҩ ῎ ҟ ῇ ɼ2008

ҟ ῇ₉ӓ 4Ṗɼ

Е Ї Ї ᾣ ║ Ҳ

Е / 8 ֥ ( Є
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┼ ῗ Е ᾨ

d ⌐ ᴮׂשᴮ

 ᴮׂשЇ Ԏ Ⱶɼ

ҿ5 Їᵤԓ҅ ש ҟ Ї

Ҳ 8 ҿ6 Ї12

∑ҿ7 ɼ28װnmҿᶡЇ 2011 ֥Ї

2016 Ї28nm֥ 2017 ᴍЇ

Ҳ ɻ ⌐ Ⱶ Ⱶɼ

19
ЕwindЇ ῎ , ᾣ ║ Ҳ
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┼ ῗ Е ᾨ

f 2019 ҏḷ Ї ᾨ ┼ ֥ ᾨᴮׂש

 Ї ғ Ԏ ɼ 2018 2019 ⅎ⌡ҿ105ɻ149 ֽ ᾣЇ

2020 150-160ֽ ᾣЃ ╦ 130-140ֽ ᾣЄɼ῎ ҅ 63.9ֽ ᾣЇ

159.3%ɼ Q1 ᴰЇ ҅ Ғ Їᵜ ₉ 5GғHPC ῗ ᾨ ┼

֥ Ї ῎ 2020 150-160ֽ ᾣ ₴Ғ Ї ҏ ₴ɼ

 2019 Ї ₴ 16ṖЇҲ 5ṖЖ ₴/ 0.42ЇҲ

ⅎ⌡ 0.60 0.20Ї ₴ ῎ ⌐ Ғ Ї ⌐ Ⱶ ằ

ῇ Ї ԋ ῎ ∕ ᴍẅ ꜠Ⱶɼ

0
2000
4000
6000
8000

10000
12000
14000
16000

₴Ѓ Ҍ ᾣЄ

Е , ᾣ ║ Ҳ

Е ҏ 2019 ЕӀ ₴ Ѓֽ ᾣЄ

Е ῎ , ᾣ ║ Ҳ

0
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100
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2017 2018 2019 2020E

Ҳ

21

Е ῎ , ᾣ ║ Ҳ

ЕӀ ₴/

0%

20%

40%

60%

80%

2017 2018 2019

₴/ ₴/

₴/ Ҳ ₴/



ꜙ Ӑ ᾭ ⅎ 22

҅ ⅎЕ

ԑ ⅎЕ ┼ ῗ Е ש

Ҏ ⅎЕ ┼ ῗ Е ᾨ

ⅎЕ ┼ ῗ Е┼ ᾨ

֒ ⅎЕ ש

῏ ⅎЕῊ ש ᵫ

҈ ⅎЕҲ ש ᴗҟ

• Ҳ

• ᵩ

•

• Ҏ ᾩ

῍ ⅎЕ
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 ꜘ ῇЇ2019 Ὴ ῇ 8.5%Ї └211ֽᾣ
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

b ᾨ ᾨ ЇỴ ש ꜠

2003

Low-Kב
+ ┼
ɼ Low-K(ᵤ

ב )ᵲ
ҿב Ӑ

װ ᵤ
ɻ

Ї ԓ
װ 0.13
Ґ┼ ɼ

2004

ᾩ
╔ɼ ”
Ґᾩ╔ Ї

Ї
└45nm װ

Ґ┼ ɼ

2010

ᵩ
ҏ High K

ב ɼ װ
” ᵩ

Ї
ꜗ Ї
└ 28nmװҐ┼

ɼ

2012

CoWoSЃ
Є ԓ
ɼ װ

ɻ⁯
┼

ЇӀ
ԓ

GPUɻ
TPU FPGA 
֥ ɼ

2014

Ҳ
InFOɼ

‟ҐЇ

ᴶ Ї ⁯
ɻ ғ

ЇӀ ᶕ
ԓ ꜠ ɻ
ɻ

ɻ ɼ

2017

ᾩ
╔(EUV) ɼ

Ґ
ᾩ╔Ї

⁯
ᾩ Ї

ɻ
֥ Ї

└ 7/5nm
┼Ґװ ɼ

2015

ᵩ
(FinFET)

ɼ
┼ ᵩ

Ӑ
Ї

ᵤ ꜠
ꜗ Ї └
16nmװҐ┼ ɼ

6Е῎ ῗ ┼ Ԑᴌ҅

Е῎ Ї ᾣ ║ Ҳ

 ᾩ╔ɻ ɻ ɻ Ї Ḧ῎ ┼ үῗ

ҏ ᾨ ᵣɼ

 2004 Ї ғASML ᴍɻ ᾩ╔ Ї Ⱶ 32nmɼ

 2012 Ї ╦ ┼ Ї ᾨ CoWoS ┼ ɼ

 2015 Ї 16nm FinFET ֥Ї 14nm ɼ

 2017 Ї ᶕ EUV 7nm┼ ɼ
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

c PPAC ש Ԏ

 PPAC ש ֥ ԎⱵ ᵆ Ї (Performance)ɻꜗ (Power)ɻ (Area)ɻ (Cost)

ү ɼ Ї5nm┼ ֥ Ӑ╦7nm 1.8ṖЇSRAM 7nm 1.35ṖЇ

װ 15% Їװ 30% ꜗ ᵤɼ5nmӐ Ї ᴰ ₴N5P Ї FEOLװ MOLᴮ Ї

֥ ҅ 7%Ї ꜗ Ґ 15%ɼ

ꜗ ᵤ SRAM

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

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

5nm->N5P 7% 15%

Е ɻᾣ ║ Ҳ

Е ᴮ ‟

25
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

d ┼ ῗ Еᾨ ┼ ҟῪ

 0.13ה Ї ┼ ԓ ɼᵲҿ Ӏ Ԏ Ї 1995-2000 ҩ῎

┼ ɼ2000 IBM ԋ ┼ ғLow-K 0.13 Ї ӵҐ ғ ⁬ ᵲ Ї

ᵲ װ Ї ה ┼ ҏ Ӏ ɼ

 ᾨ ┼ Ї ҅ ᾨ ᾨɼ2001 ₴FinFET ₴ᴑCTOЇ ԑ ҅қ

√ Їᵜ Ӑ ” ᵲ ɼ45/40nm Ї ᾨ 1 Ж28nm Ї ᾨ

3 Ї ҏ ɼ2018 Ї 12nmװҐᾨ ЇҘ ɼ

 ᾨ ┼ ԋ ῇЇ ɻ װ ᴮ Ӥ ῎ ꜗ ῗ ɼ

҅ ᵤה └ ┼ Ї῎ ” FinFET

ꜘ Ї ԋ ᵣɼ

0.35um

7nm

2015

0.35um

1996
20181997

0.25um

0.25um

1999

0.18um

0.18um

2000

0.15um

2002

0.13um

2003

0.13um

2004

90nm

90nm

2006

65nm

65nm

2007

55nm

2008

45/40nm

2009

45/40nm

2011

28nm

2013

20nm

2014

28nm

16nm

2017

10nm

14nm

2020

5nm

Е ЃҏЄ/ ЃҐЄ┼

Е Ї ᾣ ║ Ҳ
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

e ┼ ש
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

g ᾨ ┼ ῇ ꜘ
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 ᾨ ┼ װ Ї҅ ᾨ ꜗ Ί

ᴍ ɼ7nm┼ ԓ2018 Ҏ ֥Ї6

ү Ї └36ֽ ᾣ Ї

ҿ ῎ ┼ ɼᾨ ᴮׂשᶕ῎ ֩

ᴍ ╦ ᴍ ⌐Ї ᴰ ῇ

ɼ

 2020 1 ᾨ (16nm ┼(Ґװ ῇ

55%ɼῚҲ7nm┼ ԋ35% ῇЇ10nm┼

0.5%Ї16nm┼ 19%ɼ

Е , ᾣ ║ Ҳ

Е20/16nm┼

Еᾨ Ғ ꜘ

Е Ї ᾣ ║ Ҳ

Е7nm┼

Е , ᾣ ║ Ҳ
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

i1 28nm┼ 28HPɻ28HPMɻ28LPɻ28HPL ש ש

 └ ꜠IC֥ Ѓ Є ԓ28nm ꜠Ї ԓ2011 ₴

28nm┼ ɼῚ28nm┼ ᶱ Ѓ28HPЄɻ ᵤ Ѓ28HPLЄɻᵤ Ѓ28LPЄװ

Ѓ28HPMЄ ┼ ЇΊ ɻᵤꜗ ᴮׂשɼ ҿ 28nm Ӏ Ҳ

ᵤ ɻ ɻ ɻ Ӏ ɼ Ї ᶉ ɻ

Їװ ԓ ᵩ Їᶕ ҿ ꜠ⱵЇᶡ

800 28nm┼ ɼ

Е28nmӀ ┼

Е Ї ᾣ ║ Ҳ

28nm Ѓ28HPЄ

• ꜠ CPUЇGPUЇAPUЇ

FPGA

ɼ

28nm ꜠ Ѓ28HPMЄ

• ԓ Ї

SoC ɼ

28nmᵤꜗ Ѓ28LPЁ28HPLЄ

RFЃ28HPL-RFЄ

• ԓӀ Ї

Ї Ї

ӕ ɼ

31



ꜙ Ӑ ᾭ ⅎ

i2 16 16FFɻ16FF+ɻ16FFCҎү ש

 2015 Ї16nmFinFET ЃFFЄ16nm FinFET Plus Ѓ16FF +Є16nm FinFET Compact Ѓ16FFCЄ

ῇ ֥Їғ 20nm┼ Ї16nm 50%Ї Ґꜗ ᵤ60%ЇӀ ԓҲ

AP/SoCɻGPUɻ ASICɻ ᵩ ┼ ɼ

 2011-2015 Ї 3G 4G/LTE Ї 2015 └61%ɼ 16nm ש

֥ A9 ɻA10 Fusion ɻ S2 ɻ ᵩ Kirin950ɻ930

ɼ 2015 Ї ԓ ɻ ɻWindows XP װ Windows 10ᾭ

Ґ 8%Ж ҿ҅ү לҐЇῚשׂ ῇ 23%ɼ

Е16nmӀ ┼

Е Ї ᾣ ║ Ҳ

16nm FinFET Ѓ16FFЄ

• ᶱ /ꜗ ᴮ ᶉᴍẅЇ
װ Ґ҅ש CPUЃҲ

ЄЇGPUҲ ֥ Ѓ
ᾣЄЇAPUЃꜘ ᾣЄЇ

FPGAЃ ∆ЄЇ
꜠ Ї

Ї SoCЃ ҏ
Є ɼ

16nm FinFET Plus Ѓ16FF +Є

• 20nm ҏ
40ЀЃ20SoCЄ װ

ꜗ ⁯ 50Ѐɼ ҿ ᶱ
ԋ ꜗ Ґ҅
ש ᴮ ꜠ Ї

ɼ

16nm FinFET Compact ЃFFCЄ

• 16nm Ї
Ӥ ԓ16nm Ї

ꜘ ҏ ɼ 16FFC װ
ᾩ

32
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i3 7nm ֥

 AI Ї 2016 7nm ҏ Ж2018 Ї 7nm FinFET┼ ֥Ж2019

ԑשN7P ֥Ї ҿ ҅ ҟ EUVᾩ╔ ┼ ɼ

 Ӏ Ї ┼ N16ה └N7ЇN10 ҿ ҅ү ЇӀ ᵲ֥

ӥɼ N16ה └N7 ЇN7 ᶱ3.3Ṗ װ 35-40Ѐ 65Ѐ ᵤꜗ ɼN7 ҅үῗ

֬ ɼ ЇהN10 ӥЇN7 D0⁯ װ Ї └ғӐ╦

ɼ

 7nm֥ 28 ֒ⅎӐ҅Ї ⁯ ԋ Ї ҅ Ж ԓ ⁯

҅ ᴮׂש ⁯ Ї7nm 55nmᵤꜗ ֥ 1/25Ї 16/12nm FFC ҅ Ї

֥ Ⱶɼ ɻ ҿɻAMD ғ ᵲ ₴ԋ 7nmש҅ Ї

990 ∆ɻA14ɻA13ɻA12 3000ɻRX 5700 ∆ ɼ

Е7nmӀ ┼

Е Ї ᾣ ║ Ҳ

7nm FinFET

•ғ10nm FinFET Ї7nm FinFET ᶕ 20Ѐ

ᵤ40Ѐ ꜗ ɼ

• 7nm FinFET ֥ ꜠ Ї ЇAIЇCPUЇ

GPU ɼ ꜠

ᴮ ɼ

7nm+

•N7 + ҅ү EUV ɼ

•ғ7nm FinFET ЇN7 + ҏ 15-20Ѐ

ᵩ Ї ᶱ 20Ѐ 10Ѐ

, ᵤꜗ ɼ
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┼ ῗ Еᾨ ┼ Ḧ ᾨ

Е Ҏ 7nm┼ ғ ↔
Company Category 2019E Capa. Major Clients

TSMC 100-110K waters per month

AMD

Apple

7nm Performance Hisilicon

Nvidia

7nm with EUV Qualcomm

Xillinx

Samsung 7LPP(EUV) 10K waters per month

Samsung LSI

IBM(Power series)

Qualcomm

Е ᾣ ║ Ҳ

 ᾨ ┼ ᾨ ᴮׂש ֩װ ᴮ Ї ԓҎ ɻ ЇῚ ҵ Їҙ ᴍ

Ї ╦ ῇᴰ Їᵜ ⌐ └ Ї ∕ ᴍẅɼ

 2019 7nmЃ EUVЄӀ Е ɻ ɻ ɻAMDɻ ɻ ᴵ ɼ 2019 Ҏ 7nm 

LPPЃEUVЄ ׃ Ҏ װ Ї IBM Ӥ Ҏ ɼ

 5nm 3nm Ї 2020 ҏ ֥Ї ֥ ↔ 2020 ╦ └6-7Ҍ ɼ 3nm

2021 ֥Ї2022 -2023 Ӑ ֥ɼҎ Ї 2020 ҏ ֥5nmЇ ╦ ֥

1Ҍ / Ї Ӏ Ҏ װ ɼҎ 3nm 2021 ֥ɼ

i4 ᾨ ᴮׂ֩ש 7nm Ґᾨװ ┼ ᴮ
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1. 

2. ┼ ῗ Е ש

3. ┼ ῗ Е ᾨ

4. ┼ ῗ Еᾨ ┼ Ḧ ᾨ

ש .5

6. Ὴ ש ᵫ

7. Ҳ ש ᴗҟ

• Ҳ

• ᵩ

•

• Ҏ ᾩ

8. 
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Ὶל Ὶל Foundry

IDM

X-Fab Ⱶ

ᾨ ᵩ Ҏ

ᵩ ᵩ

қ ᾨ қ ᾨ

ҡ ҡ Ὶל

Ⱶ Ⱶ

TowerJazz TowerJazz Ⱶ

Ⱶ Ⱶ Ҏ

Ҳ Ҳ Ⱶ Ὶל

Ҳ

Ⱶ

Ҏ

Ⱶ

⁬ ⁬ ⁬ Ҳ

ᴀ ᴀ ᴀ Ⱶ

Ҳ

Ⱶ Ҳ

IBM IBM IBM IBM IBM

ҡ ҡ ҡ ҡ ҡ Ҳ

ᵩ ᵩ ᵩ ᵩ ᵩ ᵩ Ҳ

Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ Ҏ ᵩ

Intel Intel Intel Intel Intel Intel Intel Intel Ҏ ᵩ Ҏ ᵩ

130nm 90nm 65/55nm 45/40nm 32/28nm 22/20nm 16/14nmFinFET 10nmFinFET 7nmFinFET 5nm

ש ҟ

Ї
ғ
Ї28nm└14nm ҅ү

ⅎ Ї14nm
ᶕ 3D ᵩ Ї

┼ ɼ ╦Ί
14nm ┼Ґװ Ⱶ
῎ Ὴ ◐Ґ῏ ɼ

Е ֥ҟῊӫЇ ᾣ ║ Ҳ

Е130nmŀŀ5nm
Е20ᵯ ŀŀ3

Е ֽ ŀŀҏ
ֽ
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10 nm and 
sub 10nm

5%
12љ20 nm 

7%

22љ32 nm 

10%

40љ65 nm 

24%

other
54%

ש ҟ

a ᴗҟ ┼ ⅎᾨ ┼ ֥ ᴓ

 ᾨ Ѓ ԓ ԓ28nmЄ֥ Ὴ ֥

22%ɼῚҲ10nmװҐ ┼ 5%Ї2019

Ὴ ֥ 5%Ж12љ20nm 2019 Ὴ ֥

7%ɼ

 ᾨ ֥ Ὴ ᴗҟЃҎ ЇSK Ⱶ Ї

Є ┼ɼ 28nmљ65nm

ҲЇ ֥ ᴓ ɼ

ЕGartner, ᾣ ║ Ҳ

Е2019 Ὴ ש ҟ֥ ⅎ

ЕῊ 28nm ┼Ґװ ש ⅎ

ᴗҟ FAB ֥ ┼
↔ ֥ (12

Є

GIGAFAB 12 12 20-7nm 240K

GIGAFAB 14 12 20/16nm 367K

GIGAFAB 15 12 28-7nm Ҳ 153K

FAB 16 12 16/12nm ֪ 15K

FAB 18 12 5/3nm ֥

Fab 12A 12 0.13μm-14nm 37K

Fab 12X 12 40-28nm 7.5K

Fab 1 12 40/28/22nm NA

Fab 8 12 14/7nm NA

Fab 9 12 90-22nm NA

Ҏ ᵩ ῘS1 12 8-65nm NA

Ҏ ᵩ S3 12 7-10nm NA

Ҏ ᵩ S4 12 65nm 7K

Ҏ ᵩ V1 12 3-5-7nm NA

Ҏ ᵩ S2 12 11-65nm 4K

Ҳ 300mm Fab 12 40-14nm ҏ 20K

Ҳ 300mm Fab 2 12 40-28nm ֪ 35K

Ⱶ ֒ 12 65/55-28nm ҏ 35K

Ⱶ ῏ 12 28/22-14nm ҏ 40K

Е ῎ ῎ Ї ᾣ ║ Ҳ 38
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ש ҟ

b ᴓ

 Ὴה ᴓ Ї ₧Ṩ Ԏᴮׂש ⌐ Ⱶ2003ה ҅ ҅Ї 2003 ɻ2009

ɻ2020 ҅ Ὴ ҅ ҏװ ᴓ Ж Ґ Ї ᴓ ה ԑ └ Ї ғ

ԎҲЇ 2003ה 1/2└2009 1/3Їῴ└2020 ҅ ׃׃ 1/8Ї ԋῚҒ

Ї ɼ

 Ҳ ᵲҿ ᴗҟЇ 2003 Ὴ Ї2003 Ҳ ᴓ Ὴ ╦ ש ᴗ

ҟ 3.4%Ї2009 └6.4%Ї ҅ ∑ 4.5%Ї ᵩ ҿשׂ Ҳ ɼ

ЕIC InsightsЇ ᾣ ║ Ҳ Е ֥ҟ Ї ᾣ ║ Ҳ

Е2003 Ὴ ש Ѓ Ҍ ᾣЄ

ЕIC InsightsЇ ᾣ ║ Ҳ

Е2020Q1Ὴ ש Ѓ Ҍ ᾣЄЕ2009 Ὴ ש Ѓ Ҍ ᾣЄ
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ש ҟ Е28װ ҿᶡ

a 28nm Ԏ ҿ҅

2011 ᾨ 28 ֥Ї ᾨ ᴮׂשᶕ ᴍ Їה ⅎ֩28

ᴍ ⌐Ї 28 ҅ ɼ

װ ᾨҿ Ї ᾨᶕ HKMG+Gate-Last Ї ᾨ ֥3D ᵩ ЇῚ┼ ᾨ

װ ש ɼᵜ Ғ ҘẦ ש ᴗҟЇ װ ֥ ᵤЖ

Ҏ HKMG Ї ҟ ῇHKMG Ӑ√Їש ɼҎ ╦

28nm ⌡┼ ᶕ HKMG ╦ ɼҎ Exyons5 ∆ A7

Ж

ԓ ש Ӥ ֥ Ҏ Ї ӎҏ ҅ү ῇ28

ש ᴗҟЖ

ԓ2012 28 ֥Ї2014 ҿ Ӑ 28 ֥

ש Ж

2014 ֥28 Ї ╦ 8% ᴓ ɼ

Ҳ ЃSMICЄ 28 PolySiON ԓ2015 ԑ ֥ɼ

҅

҅

Е ῇ28nm
2009 2011 2012 2014 2015 2016

֥32nm
֥28nm 

HKMG

֥28nm 

HKMG
֥28nm

Ҳ ֥28nm 

PolySion

Ҳ ֥28nm 

HKMG

Ҏ ֥28nm HKMG

Е ῎ Ї ᾣ ║ Ҳ
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

10nm Ґװ 14/16nm 20nm 28nm

ש ҟ Е28װ ҿᶡ

b 28nm֥ ⌐

 ԓ2019 ᵩ Їװ 28nm֥ ◐Ї֥ ⌐ װ ɼӀ ש ֥ ⌐

60љ70%ɼ֥ה ⅎ Ї ɻ Ҏ 28nm ֥ 20љ25%Ж ɻҲ ғ ᵩ

∑ Ғ└20%Ї ԓ ש ҅ Їҿ ⱵЇ28nm┼ ԓ Ї

ɼ

 28nm ҏ ԓᶱ ԓ Ї ҙ֥ ⌐ װ Ї 28nm Ґ ɼIoT/

ғ ꜠IC ┼ 28nm┼ ꜠Ⱶɼ

Е ῎ , ᾣ ║ Ҳ

ЕῊ ᾨ ┼ ֥ẅЃ ֽ ᾣЄ

Е Ї ᾣ ║ Ҳ

Е 28 Ѓ Ҍ ᾣЄ
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₧Ṩ ∕ ᴮׂש ԎӀ꜠

Е Ҏ
7nm 10nm 16nm 14nm

┼ TSMC Samsung TSMC Samsung TSMC Sansung+GF

N7/N7+ 7LPE,7LPP 10FF 10LPE/LPP/LPU 16FF/FF+/FFC
14LPE/LPP/LPC/

LPU;11LPP

ү֥ Aprill 2017 Aprill 2019 Jun-17 Aprill 2019 3Q/2015 2015

Lithography

ᾩ╔ EUV EUV 193nm 193nm 193nm 193nm

ᾩ SE(EUV)
SE(EUVЄ
DP(193iЄ

DUV+SAQP
DUV+SATP/LEL

ELE
DUV+SADP

DUV+SADP/LEL

E

ᵩ

FinFET FinFET FinFET FinFET FinFET FinFET

0.70V 0.75V 0.75V 0.80V

Ѓ Ҍ ᵩ /

Є
96.5 95.3 48.1 51.82 28.2 32.5

Value
10n

m
Value

10n

m
Value

16n

m
Value

10n

m
Value

20n

m
Value

20n

m

Fin

Pitch 30nm
0.8

3x
27nm

0.6

4x
36nm

0.7

5x
42nm

0.8

8x
48nm 48nm

6nm
1.0

0x
6nm 8nm

52nm
1.2

4x
42nm

1.3

5x
37nm 37nm

8/10nm 34nm 30nm

64nmЃHPЄ
57nmЃHDЄ

0.8

2x

60nmЃHPЄ
54nmЃHD)

0.7

9x

66nmЃ64nm*

Є
0.7

3x
68nm

0.8

7x
90nm 1X 78nm

1.2

2x

40nm
0.9

5x
36nm

0.7

5x

42nmЃ44nm*

Є
0.6

9x
48nm

0.7

5x
64nm 1X 64nm

1.0

0x

SRAM 

bitcell

0.032
0.6

5x
0.049

0.6

1x
0.080

0.7

8x

0.021
0.7

8x
0.026

0.6

5x
0.042

0.5

7x
0.040

0.6

3x
0.074

0.8

6x
0.064

0.7

9x

ᵤ

DRAM 

bitcell
eDRAM

Е ЇҎ Ї ᾣ ║ Ҳ
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₧Ṩ ∕ ᴮׂש ԎӀ꜠

b 10nm Ї7nm ᾨ

 2016 7 ҏ Ї2018 ԑ 7nm FinFET┼ ֥ Ґ Ї

ҿiPhone iPad ЃA12 ЄЇ Ҏ Ї ꜠ Ж ҙ׃׃ ҅

֥EUV ᾩ╔ ꜘ 7nmЇ ҿ 990 ԑ7שnm ɼ

 Ӏ Ї N16└N7ЇN10ה ҿ ҅ү ЇӀ ᵲ֥ ӥɼ ה

N16 └N7 ЇN7 ᶱ3.3Ṗ װ 35-40Ѐ 65Ѐ ᵤꜗ ɼN7 ҅үῗ ֬

ɼ ЇהN10 ӥЇN7 D0⁯ װ Ї └ғӐ╦ ɼ ῎

ꜘῇHPCЇלᴂ ⅎ⌡ҿ ꜠ HPC Ї ҿ250 ɼ
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1. 

2. ┼ ῗ Е ש

3. ┼ ῗ Е ᾨ

4. ┼ ῗ Еᾨ ┼ Ḧ ᾨ

ש .5

6. Ὴ ש ᵫ

7. Ҳ ש ᴗҟ

• Ҳ

• ᵩ

•

• Ҏ ᾩ

8. 
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Ὴ ש ᵫ

c Ґ Ї ҟ ԓ
 ү Ї ԓ Ї Ґ ɼ ש “₵ Ї5GɻAI
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Ὴ ש ᵫ

d 20Q2

 20Q1 ῇ103.1ֽ ᾣЇ -0.9%Ї +45.4%ЇӀ ԓ ῗ

5G ɼ20Q1 ⌐ ҿ51.8%Ї 4Q19 1.6ү ⅎ Ї ⌐ ҏ ҩ

Ї҅ ֥ ⌐ Ї ҅ 5nm┼ ҿ ֥Ї Ґ ɼ

 20Q2 ῇ 101ֽ 104ֽ ᾣӐ Ї Ҳẅ Ґ 0.6%Ж Q2 ⌐

50% 52%Ӑ Їғ20Q1 ⌐ 51.77% ɼ

50.3%

41.3%
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҅ ⅎЕ

ԑ ⅎЕ ┼ ῗ Е ש

Ҏ ⅎЕ ┼ ῗ Е ᾨ

ⅎЕ ┼ ῗ Еᾨ ┼ Ḧ ᾨ

֒ ⅎЕ ש

῏ ⅎЕῊ ש ᵫ

҈ ⅎЕҲ ש ᴗҟ

• Ҳ ЕҲ ש

• ᵩЕ

• ЕҲ ꜗ ᵩIDM ᴗҟ

• Ҏ ᾩ Е ᵩש

῍ ⅎЕ
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Ҳ ЕҲ ש
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( ᾣЄ ⌐

 Ҳ Ὴ ᾨ ש ᴗҟЇҿ ᶱ0.35 └14 ש ꜙɼ῎ ҏ ɻ

֪ɻ ɻ ү8 12 ֥ Ї 2019 Ї῎ ֥ 45Ҍ / Ѓ8 Єɼ

 IC Insights ЇҲ ᵣ Ὴ ֒ɼ ᴶ ┼ Е῎ Ҳ ҅ ᶱ

0.18/0.15 ɻ0.13/0.11 ɻ90 ɻ65/55 ɻ45/40 ɻ28 ש ᴗҟɼ

 ῎ ש ɼ IC Insights Ї2018 Ὴ ש ҟ ҿ576

ֽ ɼ2013-2018 Ї ש ҟ ҿ9.73%ɼ

ЕҲ Ї ᾣ ║ Ҳ

ЕҲ ⌐

51

ЕῊ ש ῇ Ѓ Ҍ ᾣЄ

῎ 1Q20E 1Q19 YoY M/S

1 (TSMC) 10200 7096 43.7% 54.1%

2 Ҏ (Samsung) 2996 2586 15.9% 15.9%

3 (GlobalFoundries) 1452 1256 15.6% 7.7%

4 (UMC) 1397 1057 32.2% 7.4%

5 Ҳ (SMIC) 848 669 26.8% 4.5%

6 ᵩ(TowerJazz) 300 310 -3.2% 1.6%

7 қ ᾨ (VIS) 258 224 15.2% 1.4%

8 Ⱶ (PSMC) 251 178 41.0% 1.3%

9 ᵩ(Hua Hong) 200 221 -9.5% 1.1%

10 ҡ (DB HiTek) 158 139 13.7% 0.8%

ЕIC InsightsЇ ῎ Ї ᾣ ║ Ҳ
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Ҳ ЕҲ ש

 Ҳ ֥ ש ɻ ┼ ɻ₲ ꜘ Ѓᾨ Є ЇῚҲ ש 2019 ῇ 93%Ї

῎ ӀⱵɼ

 ᾨ ┼ ש ⱵҒ

 ῎ SN1 Ҳ ҅ FinFET ֥ Ї ↔֥ 3.5Ҍ Ї ֥ 6000 Ї ῎

14 Ґװ ֥Ӏ ɼ

 ש҅ Ї῎ ԑשFinFET ҏ 20%Їꜗ ᵤ 60%ɼ

 ῎ 14ש҅ FinFet ῇ ֥ Ї ԑשFinFet ῇ ῇ ɼ῎

ᾨ ┼ ֥ Ӏ ԓ5Gɻ ɻָ ɻ Ῐ ɼ

52

ЕҲ Ӏ ҟꜙ ῇ Ӏ
2019 2018 2017

ЃҌᾣЄ ᶡ ЃҌᾣЄ ᶡ ЃҌᾣЄ ᶡ

ש 1,999,379.30 93.12% 2,012,814.34 89.30% 2,012,943.61 95.94%

ᾩ ┼ 71,464.46 3.33% 61,568.85 2.73% 59,510.66 2.84%

₲ ꜘ 47,623.52 2.22% 15,941.00 0.71% 11,224.32 0.53%

Ὶל 28,530.42 1.33% 163,745.72 7.26% 14,486.32 0.69%

2,146,997.70 100.00% 2,254,069.90 100.00% 2,098,164.91 100.00%

ЕҲ ӫЇ ᾣ ║ Ҳ

a ᾨ ┼
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ЇҲ ᵩ┼

b ┼ Їᾨ ┼

 ᶳ ┼ ῇЇ ₴ ꜘɼҲ ╦ ┼ ד Ӏ Ѓ1Q2040nm װ

ҏ 92.2%ЄЇ CISɻ IC Ї֥ Їҿᾨ ┼ ῇ ᶱ Ⱶ

ɼ

 ᾨ ┼ ῇɼ҅ 14nm ԋ1.3% ῇЇ ֥ └1.5Ҍ / ɼ

2019 Ҳ 50.7% ԓ90nm Ґᾨװ ┼ Ї66/65nm 27.3%ɼ

ЕҲ ₴ ‟Ѓֽ ᾣЄ

ЕҲ , ᾣ ║ Ҳ
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ЕҲ ῗ ῎ ┼

ᴗҟ 2011 2012 2013 2014 2015 2016 2017 2018 2019

28nm 20nm 16nm 10nm 7nm

32nm 28nm 14nm 12nm

28nm 14nm

Ҳ 40nm 28nm 14nm

Ⱶ 90nm 55nm 25nm

65nm 55nm 28nm

ᵩ
65nmɻ
45nm

ЕҲ ӫЇ ᾣ ║ Ҳ
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Ҳ Ҏ

Ѓ1Є ЇҲ ᵩ┼ ɼ 20

Ὴ ҅ ᵣЇ ɻ֥ ҩ ᴮׂשɼ ᴂ ҿ

Ї ⌐ԓ ɼ

Ѓ2ЄҲ ꜘ ֥ Ї ᴮׂש ɼᾨ ┼ ɻ Ғ

ᴰ Ҳ ╦   ” ɼ ЇҲ ԋ

Ї Ὴ ҅ ᴓ Ї ᴂ ҿ ᵩ֥ҟ ғҐ

ᴓ ɼ

Ѓ3Є֥ Ї῎ ԓ ɼҲ 20Q1֥ ⌐ 98.5%Ї ש

֥ҟ ԓ Ї Ḧ ֥ ɼ
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ЇҲ ᵩ┼

a Ҳ Ғ ᾨ ┼

 Ҳ Ņ ҿ Ї ‼қ ᾨ ֥ ┼ ņ ɼ2019 Ҳ ῇ

47ֽᾣЇ 22%ɼҲ ԓ ῇ Ї ԓ ɻ ɼ

 ῎ Ӏ ԓ14 ┼Ґװ ɼ2019 ῎ ῇ33.2ֽᾣ 14 ┼Ґװ Ї

70%; ῇ4.3ֽᾣ ԓ28 ┼ Ж ῇ4.1ֽᾣ ԓ45 ┼ ɼ

Е῎ Ї ᾣ ║ Ҳ

ЕҲ ᶡ
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ЕҲ ғ ҟ ῎

῎
2017 2018 2019

ҟ ῇ ᶡ ҟ ῇ ᶡ ҟ ῇ ᶡ

184 8% 186 8% 211 9%

Ҳ 36 17% 45 19% 47 22%

31 9% 28 9% 27 8%

ᵩ 3 6% 3 5% 4 7%

ᵩ 5 5% 5 6% 5 6%

4 8% 4 7% 5 8%

Е ҏ ῎ ɻ ᾣ ║ Ҳ

Е ү ЃҌᾣЄ
2019 2018 2017

14 ┼Ґװ 331828.22 284834.01 108585.55 Ҳ

28 ┼ 42938.80 80171.50 173436.43 Ҳ

40/45 ┼ 40812.12 33305.69 25158.97 Ҳ

55/65 ┼ 12586.01 14415.43 14617.36 Ҳ

90 ┼ 3069.79 906.00 2626.11 Ҳ

0.11/0.13 ┼ 16305.92 10503.50 12250.89 Ҳ

0.15/0.18 ┼ 21480.34 18398.17 17114.57 Ҳ

0.25 ┼ 4.15 593.76 464.46 Ҳ

0.35 ┼ 5411.31 3961.93 3353.45 Ҳ

474436.66 447090.01 357607.79 

ЕҲ ӫЇ ᾣ ║ Ҳ
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ЕҲ
ғ ָ

1
14 FinFET

14 FinFET ҏЇ ∆ Ї Е

100ָ

Ƙ12 Е ԓ14nm Ї ҅ ᴮ ᴌ Ї
Ї ɼ

ƙ Е ᵤ ᴌɻ ᴌ ᴌЇᴮ
Ί Ї ɼ

ƚ Еᴮ Ї IP Ї Ὴ Ї
AEC-Q100 IS26262 ῗ ɼ

ƛ Е ᴌ Ї ᴌЇ 13

ԝ Ї Ỵ ‼ IPЇװ ῗ IPɼ

2 N+1

N+1 Ҳ ԑשFinFET Ї ҅ ԋSAQP finЇSADP

dummygateЇװ └ pitch ɼ ԓ╦ש Ї ᵣ ᵩ
ɼ ᶱҒ Vt Ї Ғ ɼ ╦

ῇ ῇ ɼ

300ָ

3

28ש҅ ⁵
ꜘ ᵤꜗ
Ѓ28HKC+Є

֥ҟ

28 ב ЃHKMGЄ┼ ɼ ԓ28HKC Ї
ᴮ ᴌ Ї 10%Ж28HKC+ Ӏ ԓ ɻ
ɻ ɻ ɻԝ ɻ ɻ ꜠ ԝ

┼

105ָ

4
22 ᵤꜗ

↔ғ28HKC+ Ὴ҅ Ї ᶱ22 ᵤꜗ ┼ Ѓ22ULPЄғᵤ
┼ Ѓ22ULLЄЇ ԓ ֥ Їװ ɻ

ɻ ɻ ἥ ɻ װ ֥ ɼ
70ָ

ЕҲ ӫЇ ᾣ ║ Ҳ

ЇҲ ᵩ┼
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ЇҲ ᵩ┼

c Ҳ 55/65 ῇ
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Е55/65 ⌐
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֥ Ї῎ ԓ

e ֥
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8 ֥ ҿ22.3Ҍ Ї -9.6%Ж12 ֥

23.4Ҍ Ї +11.8%ɼ

 ҏ 12 19Q4 ῇ ֥Ї ֥ ҿ
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Ҳ vs 

a ҅Е֥

 ֥ ҿҲ 4.9

Ṗɼ 12 Ї ֥

ҿ102Ҍ / ЇҲ ҿ20.8Ҍ /

ɼ

 12 ֥ ֥

75%ЇҲ 12 ֥ ҿ50%ɼ

҅ΐ 13 Ї5 12

Ї7 8 Ї1 6 ɼῚҲ12

֥ 77.5Ҍ Ї 8 ֥

25.8Ҍ ɼ

 Ҳ ҅ΐ 6 Ї3 12

Ї3 8 ɼῚҲ12 ֥

10.5Ҍ , 8 ֥ 10.3Ҍ ɼ

֥ ┼ FAB ֥ ֥ ↔֥

Е Ї ᾣ ║ Ҳ

֥ ┼ FAB ֥ ֥ ↔֥

12 40-14nm 300mm Fab ҏ 2019 20K/

12 40-28nm 300mm Fab 2 ֪ 2015 35K/

12 0.18ïm-55nm 300mm Fab 1 ֪ 2004 50K/

8 0.35ïm-90nm 200mm Fab ҏ 2001 54K/

8 0.35-0.15ïm 200mm Fab 2004 22K/

8 0.18-0.13ïm 200mm Fab 2014 27K/

208K/

ЕҲ ֥ Ѓ ᵣЕ12 Є

ЕҲ Ї ᾣ ║ Ҳ
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Ҳ vs 

a ҅Е֥ ⌐

 Ї ῇ Ї ֥ ⌐ Ґ ɼ

 Ҳ Ῐ ЇҲ ֥ ⌐ 2 ҏ ɼ

Е ֥ &֥ ⌐ Ѓ ᵣЕ 12 Є
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Ҳ vs 

b ԑЕ ῇ Ѓ ┼ ⅎ Є

 ┼ ҏ ᾨҲ 3~4 ɼ 90 65 ЇҲ ғ

2-3 Ї ῇ45 Ӑ ЇҲ ғ ɼ 14 ЇҲ ԓ

4 ῇ ֥ɼ

20042006200720082009

2011

2012

2014 2015 2016 2017 2019

90nm65nm45nm40nm

28nm

20nm 16nm 10nm 7nm 5nm

90nm65nm

55nm

45nm

28nm 第一代14nm FinFET

vs

Ҳ

Е ┼ ֥

Е ЇҲ Ї ᾣ ║ Ҳ

68

֥
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90 2006 2004 2

65 2009 2006 3

45 2012 2007 5

28 2015 2011 4

14/16 2019 2015 4
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Ҳ vs 

b ԑЕ ῇ Ѓ ┼ ⅎ Є

 28 Ґᾨװ ┼ ῇ Ї ᾨ ┼ ῇ67%ЇҲ ᾨ ┼ ῇ4%ɼ

 ῇ Ҏү┼ ҿ7 ɻ16/14 ɻ28 ɼ

 Ҳ ῇ Ҏү┼ ҿ0.18 ɻ65 ɻ45 ɼ

Ҳ Ѓ ҌᾣЄ ΐ

14/28 811 4% 4%

40/45 3,447 17%

55/65 5,475 27%

90 406 2% 46%

0.13 1,419 7%

0.18 7,908 39%

0.35 811 4% 50%

ЕҲ 2019 ┼

ЕҲ , ᾣ ║ Ҳ

Е , ᾣ ║ Ҳ

Ѓ ҌᾣЄ ΐ

7 58,228 27%

10 5,429 3%

16 43,564 20%

20 2,225 1%

28 34,902 16% 67%

40/45 21,785 10%

65 16,158 7%

90 5,979 3% 20%

0.11/0.13 5,354 2%

0.15/0.18 18,098 8%

0.25 ҏװ 4,652 2% 12%

Е 2019 ┼

69
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Ҳ vs 

b ԑЕ ῇ Ѓ ⅎ Є

 Ӏ ᵩ Ҳ

Ї Ҳ Ӏ ᵩ

Ҳ Ҳ ɼ2019 Ї

59% ԓ Ї

19% ԓҲ ɼ Ҳ

59% ԓҲ

Ї26% ԓ ɼ

 ҩ ᴗҟ Ҳ

ɼ Ҳ

ҟ 2016ה 10%ҏ

└2019 20%ЇҲ Ҳ

ҟ 50%ҏה

└2019 ש 60%ɼ

ЕҲ

ЕҲ Ї ᾣ ║ Ҳ

Е

Е Ї ᾣ ║ Ҳ

Е 2019

Е Ї ᾣ ║ Ҳ

ЕҲ 2019

ЕҲ Ї ᾣ ║ Ҳ

59.3%19.4%

7.9%

6.3%
5.4% 1.7%
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Ҳ vs 

b ԑЕ ῇ Ѓ ⅎ Є

 Ӏ Ґ ֥

Ї 56%ЇῚ

/ ҟЇ 23%ɼ Ҳ

Ӏ Ґ ֥

Їⅎ⌡
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Ҳ vs 

c ҎЕ ꜙⅎ

 ⌐ ‰⌐ ԓҲ Їҙ ҿ Ї ⌐ ‰⌐ 49% 34% Ї Ҳ

⌐ ‰⌐ ⅎ⌡ 20%љ30% 2%љ9% ꜠ɼ
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Ҳ vs 

c ҎЕ ꜙⅎ

 ҟ ҿҲ

7~8ṖЇ ҿҲ

8~14ṖЇ ҿҲ

5~10ṖЇ ҿҲ

4~5Ṗɼҩ ῎ ᶡ

ᵒЇ ҟ ɻ ɻ

ᶡ ҿ20Е10Е5Е

1ɼ

 Ҳ ᵤ

ɼ ҟ

50% Ї Ҳ ҿ70%~80%ɼ

20%~30%Ї Ҳ

30%ҏҐɼ

8% 3%

Ї Ҳ 2012ה

11%ҏ └2019 22%Ї

10%ҏҐ ꜠ɼ
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Ҳ vs 

d Е

 Ҳ ᶡΊ ᵒ Ї╦ҩ ԋ 10%~20% ҟ Ї╦

50%
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҅ ⅎЕ

ԑ ⅎЕ ┼ ῗ Е ש

Ҏ ⅎЕ ┼ ῗ Е ᾨ

ⅎЕ ┼ ῗ Еᾨ ┼ Ḧ ᾨ

֒ ⅎЕ ש

῏ ⅎЕῊ ש ᵫ

҈ ⅎЕҲ ש ᴗҟ

• Ҳ ЕҲ ש

• ᵩЕ

• ЕҲ ꜗ ᵩIDM ᴗҟ

• Ҏ ᾩ Е ᵩש

῍ ⅎЕ
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ᵩЕ

Е ᵩ

1997

NEC
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ᵩЕ

 ᵩ ҏ Ҏ 8 Ѓ ҅ ɻԑ Ҏ ЄЇ ֥ 18Ҍ

Ж ֥ҟ Ὺ ҅ 12 Ѓ ҈ ЄЇ ֥ ↔ҿ4Ҍ Ї

5G Ῐ ɼ ҈ ԓ2019 ῇ ֥ Ї ҿҲ

ᾨ 12 ֥ ЇӤ ҅ 12 ꜗ ᴌש ֥ ɼ

 ҏ Ⱶ ῎ ᵩ ᾤ ῎ Ї ҩ 12 Ѓ ֒ ɻ῏ Єɼ֒

ԓ2011 4 Ї Ҳ ҅ 12 Ὴ ꜠ ┼ ֥ Ї

65/55nmɻ40nm 28nm Ї ֥ 3.5Ҍ Ж῏ ԓ2018 10 Ї ↔

28/22nm 14nm Ї ֥ 4Ҍ ɼ

Е ᵩ Ї ᾣ ║ Ҳ

Е῎ ῎ Е

Е ᵩ Ї ᾣ ║ Ҳ
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ᵩЕ

 Ⱶ 1 90 ЇῚ ῇ Ỵ ɻꜗ ᴌɻ

Ὴ ҟ Ί ԎⱵЇ ꜗ ֥ ɼ

╦῎ ֥ ԓҒ Ї ɻ ɻ ɻ ҟ

֥ Ҳɼ

c Ҙ ԓ Ї IGBTɻMOSFETɻ ɻ Ỵ

Е ɻ┼ ɻ

֥ ⌡ ┼ ⅎ

ῇ Ỵ (embedded NVMЄ
CU(90,110,130nmЄЇ Ѓ90Ї130, 180, 
250nm)

֪ / ᾩ Ї ᵩЇ
StarChipЃ ICЄЇMicrochip Ї
Cypress ЇSTMicroelectronics

ⅎ ᴌЃDiscreteЄ
Power MOSFETЃ250Ї350nmЄЇIGBTЇSuper
JunctionЃ350nmЄ

Wuxi NCE PowerЇҲ Ї
MACMIC,ҡ ᵩOriental SemiЇOn Semi
ЇAlpha & Omega Seniconductor Ѓ

AOS),DiodesЇ Ҳ Sinopower

/ ЃAnalog/Power management ICЄ
Ѓ110Ї130Ї150Ї180Ї250Ї350nmЄ/
Ѓ350nmЄ-LED Ѓ350nmЄ

MACMIC,ҡ ᵩOriental SemiЇOn
Semi ЇCypress Ї ҵ Bright 
Power SemiЃLED ЄЇ

Diodes

/ ЃLogic/RFЄ
Ѓ90Ї110Ї130Ї150Ї180Ї250nmЄЇ

-RF SOIЃ200Ї130nmЄЇᾩ ἥ
On Semi ЇCypress ЇDiodes

Ỵ ЃNVMЄ ҟ NORЃ110Ї130Ї150Ї180Ї250nmЄ Cypress ЃNORЄ
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ᵩЕ

 ↔ⅎЇ ῇ ⅎ ᴌ 70%Ї ῎ ẦӀ ҩ ⅎ֥ Ї ꜗ ᴌ Їⅎ

ᴌ ҅ ɼ ᵩӀ Ї ┼ ↔ⅎЇ350nmװҏ ֥ 50%ҙ

ҐװЇ130nmשׂ ֥ 30%ɼ

 ҟ Ї19Q4 ῇ 6300Ҍ ᾣЇ └25.9% Ї 13.7%ɼӀ ֥ MCUװ IGBT

ꜗ ᴌɼ῎ ῇӀ ɻ ҟ ɻ Ҏ ЇҎ ҅ ҿ ᵩ ԋ

95.7% ῇɼ

Е ᵩ , ᾣ ║ Ҳ

Е ᵩ ↔ⅎ Е ᵩ ↔ⅎ

ЕWindЇ ᾣ ║ Ҳ

Е ᵩ ↔ⅎ

ЕWind, ᾣ ║ Ҳ
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ᵩЕ

d ֥ ꜘ Ї ֥

 ᵩ 2019 ₴ Ї ᶡ 91.02%ɼ2019 ₴9.22ֽ ᾣЇ

ῇ 7.91ֽ ᾣЇ 85.8%ɼ ҅ ֥ Їװ ԑ

Ї ҏ ֥ ₴ɼ

 Ҙ ԓ ┼ ԓ ҟ 20%‰⌐ 33% ‰⌐ꜘ ɼ

Ї ᵤԓ ꜠ ‰ ɼ2019 Q4 0.71ֽ ᾣЇ

ҏ 83.8
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ᵩЕ

 ֒ 65/55nm , ╦ ֥ ҿ35Kɼ ῏ ᵎ 28-14nmЇ ↔ ֥

40KЇ 2018 10 18 װ֥ Ї֥ ⌐ɼ14nmᾨ 2020 ֥Ї

ᴰ ҿ Ҳ Ӑ ԑ 14nm ֥ ɼ

 2020 1 Ї Ї 14nmFinFET Ὴ ЇSRAM 25%Ї

ԓ ╦ ԓ Ї └ ɼ

e ᾤ ῎ Ⱶ  ᾨ ┼ Ї 28/14nm

Е ֒ɻ῏ ֥

Е῎ Ї ᾣ ║ Ҳ

֒ ֥ 35K(12 Є 65/55-28nm ῏ ֥ 40K(12 Є 28/22-14nm
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ЕҲ ꜗ ᵩIDM ᴗҟ

 ῎ ԓ1983 Ї Ґ҅

ɻ ┼ ɻ Ὴ֥ҟ ҅ᵩ Ⱶ

ᵩᴗҟɼ

 ῎ Ӏ ҟꜙ ⅎҿ֥ ғ ɻ┼ ғ ꜙҩ ҟꜙ ɼ

֥ ғ ҟꜙ Ӏ IDM Ї ԓꜗ

ᵩɻ ᴶ ғ ┼ ɼ┼ ғ ꜙҟꜙӀ ᶱ

ᵩ ┼ ɻ ꜙЇ Ὺ ᵩᴗҟ

ᶱҘҟ ꜙɼ Ї῎ ᶱ ┼ ꜙɼ

 ῎ ╦ 6-8 ֥ 5 ɻ ֥ 2 ɻ

֥ 1 ɻ ῎ 3 ɼ

1999 2002 2004 2011 20191983

῎ ╦

2001

ҏ ғҲ
ᵲ

ש ᾨ
Ҳ

Ὴ

ҏ
ᵩ

ᵩ ῇCSMC(῎ ╦

)

CSMC ֢
ҏ

ῇҏ Ї
῎

ŅCSMCņ ҿ
ŅCRM( )ņ

Ҳ

ה ֢

2003 2008 2009 2017 2018

ҟꜙ

2020

ҟꜙ ҟꜙ

Е

Е῎ Ї ᾣ ║ Ҳ

8
֥ ֥

ԓ ∕
ҏ
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ЕҲ ꜗ ᵩIDM ᴗҟ

 ῎ 2 8 Ї3 6 ɼ 2019 Ї῎ 6 ֥ 247Ҍ / Ї8 ֥ 133Ҍ / ɼ῎ ֥
ԓꜗ ᵩɻ ᴶ ғ ┼ ɼ

 ῎ Ὺ ɻ֥ ∆ Ὴ MOSFET Ї ᶱ-100V└1500V Ὺᵤ ɻҲ ɻ Ὴ ∆
MOSFET֥ ɼ

 ῎ Ὺ Ҏ ┼ ᴗҟЇ ῪӀ Ӑ҅ɼ῎ ᶱ BCD ᾨЇ
MEMS Ὺ ᾨɼ

Е Ӏ ┼

┼ ғ ꜙ ֥ Ӏ 2018 ֥ ‟

┼

3 6 AnalogɻBCDɻMEMSɻDMOSɻPowerDiscrete ┼ 247Ҍ

1 8 AdvanceɻBCDɻAnalogɻDMOS ┼ 73Ҍ

1 8 Ҳᵤ MOSɻ MOSɻ MOSɻSBD ┼ 60Ҍ

֥ ɻ ɻ ⅎ ᴌ
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ЕҲ ꜗ ᵩIDM ᴗҟ

 Ї ῎ ⌐ ҏ Їשׂ 2019 ԓ ҟ Ї ꜠ ᵤЇ ⌐
Ґ ɼ 19Q3 Ї῎ ⌐ ῇҏ Ї20Q1 ⌐ ҏ 8.72pctЇ ҏ

0.90pctЇӀ ԓ ꜠ ҿ ɼ

 ῎ 2019 ῇ 4.8ֽᾣЇ ῇ 8.4%ɼ῎ Ӏ BCD

ɻMEMS ɻMOSFET/IGBT/ꜗ IC ֥ ɼ

ЕWind, ᾣ ║ Ҳ

Е ‰⌐ Е ‟

ЕWind, ᾣ ║ Ҳ
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Ҏ ᾩ Е ᵩש

 Ҏ ᾩ Ὺ ɻ ɻ
Ὴ ֬ ᾩԑ ֥ҟ
֥ Ї῎ LED Ὴ ҟ 1/3ɼ

῎ ᵩ֥ҟ Ї῎
Mini LEDɻMicro-LED Ї

ҿᴶ ҟꜙ ꜠ Ж Ӥ
PA ᾩ ҟ

ꜙ ɼ

 ҟ֥ ◐ᶕLED ᴍ Ґ Ї ῎
2019 ‰⌐ Ґ ɼ῎ 2019Ὴ

ҟ ῇ74.6ֽᾣЇ ‰⌐ 12.98ֽ
ᾣɼ

ЕWindЇ ᾣ ║ Ҳ

ЕҎ ᾩ ‰⌐ Ѓֽ
ᾣЄ

ЕҎ ᾩ
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ҟ ῇ ‰⌐

Е῎ Ї ᾣ ║ Ҳ

2000

Ҏ
ῳ
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Ṩ
ҏ

6
ᾩ Ї
LED

1 Ҏ
ᾩ Ї ῇ

103 MOCVD

ᾩ Ї ҏ

luminus
DevicesЇ

Ҙ

Ҏ ᾩ
Ї ῇ200

MOCVD ֥

Ҏ Ї

ᵩғ ᾣᴌ

Ҏ
ᵩЇ 333

ֽЇ 7

2010 2011 2013 2014 2017

Ҏ ᾩ
Ї Mini 

LEDɻMicroLED֥
ҟ

2019

90



ꜙ Ӑ ᾭ ⅎ

Ҏ ᾩ Е ᵩש

 ῎ ₧Ṩ ᴮׂש ᾨᴮׂשЇ῎ ‰⌐ ד ԓ ҟ ᾨ ᵣɼ2020Q1῎ ⌐ ҿ
28.24%Ї Ж‰⌐ ҿ23.29%Ї 2019 ɼ

 2019 ῎ ɻ ɻ ꜙɻ ⅎ⌡ҿ1.46%ɻ6.76%ɻ1.53%ɻ2.64%Ї ҏ҅ Ӏ
Ӏҿ ꜘ ⌐ ɼ20Q1 ꜙ ⁯ 87.5%ЇӀ Ṩ ᵯ ⁯ Ж

ꜘ34.16%ЇӀ ҟꜙ ꜘ ɼ

 ᴶ LED ЇMini/Micro LED ֥ ҿ῎ Ӏ ҟꜙ ɼ῎ ᵲҿ Ὺ
ᵩש ᴗҟЇ ԓ ש Їשׂ

Ὺɼ

ЕWind, ᾣ ║ Ҳ

ЕҎ ᾩ ‰⌐ ЕҎ ᾩ ‟

ЕWind, ᾣ ║ Ҳ
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Ҏ ᾩ Е ᵩש

 Ҏ ᾩ LED ɻ └ 7000 ֽ ֥ Ї ╦֥ Ὴ ֥ 19.72%ɼ2010

Ҏ ᾩ Ї ῇ103 MOCVDЖԓ2014 Ҏ ᾩ Ї ῇ200 MOCVD

֥ ɼ Ҏ ᾩ Ҏ ᾩ ֥ ⅎ⌡ҿ1800ֽ 5000ֽ Ї 2010 Ӑ╦
Ҏ ᾩ Ҏ ᾩ ֥ ҿ150׃ 180ֽ ɼ

 Ҏ ᾩ ԓ ᾩ ᵩЇᾨ ԓ2014 2017 Ҏ
῎ Ҏ ᵩ ῎ ɼҎ Ӏ ᵩ ש ꜙЇ

↔֥ 36Ҍ / Ѓ6 Єɼ

ЕҎ ᾩ ᵩ︠
῎ ︠ ︠ ֥

Ҏ
῎

ᴌ
Ѓ҅ Є

16ֽᾣ
36Ҍ / Ѓ6װ Є֥ ɼ

Ҏ ᵩ
῎

ᵩ ғ֥ҟ
Ѓ҅ Є

70ֽᾣ

1ɻ ҟꜙ : 
(1) ֥ 769.20Ҍ ЇῚҲЕ ש֒ ЃMini ᾩ/Micro LEDЄ161.60Ҍ

/ ɻ 530.80Ҍ / ɻ ЃUVЄ 30.80Ҍ / ɻ ꜗ 46Ҍ
/ Ж
(2)PSS ֥923.40Ҍ Ж
(3) ꜗ ᾩ ֥141.80Ҍ ɼ
2ɻ ҟꜙ Е
(1) ֥GaAs LED 123.20Ҍ ЇῚҲЕ ש֒ (Mini/Micro LED ) 17.60Ҍ / ɻ
ITO ᾩ 34.90Ҍ / ɻRS ᾩ 19.10Ҍ / ɻ ꜗ ֥ 14.20Ҍ / ɻ

14.40Ҍ / ɻ ꜗ ֬ 7.20Ҍ / ɻ 7.00Ҍ / ɻ
ằ 8.80Ҍ / Ж

(2) ֥ 40.50Ҍ ЇῚҲЕ 13.50Ҍ / ɻҹ 27.00
Ҍ / ɼ
3ɻ ҟꜙ : 
(1) UV LED 81.40kk/ ;
(2) Mini LED 8483.00 kk/ Ж
(3) LED 57.80kk/ Ж
(4) ꜗ LED 63.20kk/ Ж
(5 ) IR LED 39.00kk/ ɼ

Е῎ ῎ Ї ᾣ ║ Ҳ
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 ᵩ ҿῚᴮ ᾩ ɻ ɻ ꜗ Ί ╦ Ї ╦ Ὺ ԓ
− ɼ

 ҿ Ї ᵩ ῇ ɼ Yole Developpement Ї
GaNꜗ ᴌ 2022 └4.6ֽ ᾣɼῚҲᶱ Ї 2.5ֽ ᾣЇ
Ὶᵯꜗ ᴌ ɻ Ҳ ɻ ᾥ ɼ Ї2019 SiC

ҿ4.9ֽ ᾣЇ ҿ23.5%Ї└202 628C90 re2
BT
2m

0C4 Tf

1 0 0 1 <3.50
0.000010729 0 72064 Tf

1 0 0 1 376.68 367.D23.4.064 Tf

1 0 0 1 182.95 367.73 Tm

0 g

0 G

[<14AA>] TJ

E6

Q

 EMC  /P <</MCID 56>> BDC q

0.000010729 0 720 540 re

W* n

BT

3/F3 4.064 Tf

1 0 0 1 292.54 350.93 Tm

0 g

0 G

[<03B8>] TJ

ET

Q

 EMC  /P <</MCID 57>> BDC q

0.000010729 0 720 540 re

W* n

BT

3/F114.064 Tf

1 0 0 1 264.58 8D5>-8<2m

030B04C2A>3< g

0 G

[<0ED4>10<46550470>] TJ

E6

Q

 EMC  /P <</MCID 58/Lang (en-US)>> BDC q

0.000010729 0 720 540 re

W* n

BT

4213 14064 Tf

1 0 0 1 224.98 35019693 Tm1Tm

0 g

0 G

[(202 628C90 re2
BT

Q

 EMC  /P <</MCID 59/Lang (en-US)>> BDC q

0.000010729 0 720 540 re

W* n

BT

4/F314.064 Tf

1 0 0 1 240.46 350.93 Tm

0 g

0 G

[(.)] TJ

E7

Q

 EMC  /P <</MCID 60/Lang (en-US)>> BDC q

0.000010729 0 720 540 re

W* n

BT

4414.064 Tf

1 0 0 1 252.1 150.93 Tm

0 g

0 G

[(.)] TJ

E7

Q

 EMC  /P <</MCID 51>> BDC q

0.000010729 0 720 540 re

W* n

BT

4/F214.064 Tf

1 0 0 1 51.168 35024.73 Tm50.93 T g

0 G

[<04F535C4>12<0779>] TJ

E7

Q

 EMC  /P <</MCID 62>> BDC q

0.000010729 0 720 540 re

W* n

BT

490214.064 Tf

1 0 0 1 51.164 350.93 Tm

0 g

0 G

[<03B8>] TJ

E7

Q

 EMC  /P <</MCID 63>> BDC q

0.000010729 0 720 540 re

W* n

BT

5/F1 4.064 Tf

1 0 0 1 278.62 350.m

0m

0D86119DB>3<460793 Tm

0 g

0 G

[<03B8>] TJ

E7

Q

 EMC  /P <</MCID 64/Lang (en-US)>> BDC q

0.000010729 0 720 540 re

W* n

BT

574.4.064 Tf

1 0 0 1 115.28 35019693 Tm4050.93 Tm

0 g

0 G

[(.)] TJ

E7

Q

 EMC  /P <</MCID 35/Lang (en-US)>> BDC q

0.000010729 0 720 540 re

W* n

BT

590214.064 Tf

1 0 0 1 244.3 350.93 Tm

0 g

0 G

[(%)] TJ

E7

Q

 EMC  /P <</MCID 56>> BDC q

0.000010729 0 720 540 re

W* n

BT

602.64.064 Tf

1 0 0 1 240.46 367.73 Tm

0 g

0 G

[<023E>] TJ

E7

Q

 EMC  /P <</MCID 57>> BDC q

0.000010729 0 720F1 14

W* n

BT

42.792E6
.4/F

1 0 0 1 240.46 4/F.931<15FCF589>E154631<11BF>73 Tm

0 g

0 G

[<023E>] TJ

E7

Q

 EMC  /P <</MCID 58/Lang (en-US)>> BDC q

0.000010729 0 730F1 14

W* n

BT

F2 832E6
.4/F

1 0 0 1 240.46(Y)-573 T5(l)6g

0 G

[(Y)13(o)-3(l)4(e)] TJ

E7

Q

 EMC  /P <</MCID 19/Lang (en-US)>> BDC q

0.000010729 0 720F1 14

W* n

BT

117 14.6
.4/F

1 0 0 1 240.46(D)6g

T5(v
T5(e)6gl)-573 T5(p)6gp
T5(e)6gm
T5(e)T5(n)T5(3(p)4(e)4(m)-3(e)4(n)4(t)] TJ

E8

Q

 EMC  /P <</MCID 20/Lang (en-US)>> BDC q

0.000010729 0 720F1 14

W* n

BT

1F1 86.6
.4/F

1 0 0 1 240.46(,(p)4(e)4(m)-3(e)4(n)4(t)] TJ

E8

Q

 EMC  /P <</MCID 51>> BDC q

0.000010729 0 720F1 14

W* n

BT

1F7 1E6
.4/F

1 0 0 1 240.46 m

0 g

41F7631<1186E2E4A30<1231<11 G

 0.12 Tc[<1BA619A4046315F9>] TJ

E8

Q

 EM2 18494.86267M2 147M2 769 rg


2F3 14285.36 1 06863 4.285.36 l

S9A4046315F9>] TJ

E8

Q

 EM
21336 84367.1 0689.18 84367.l

S9A4046315F9>] TJ

E8

Q

 EMC  /P <</MCID 44>> BDC q

0.000010729 0 720 2re

W* n

BT

/F6 14
/F1 14
1 0 0 1 12.4286.w 0 0 1 240.46 m

41BF>73 Tm

0 g

0 G

[<023E>] TJ

E8

Q

 EMC  /P <</MCID 35/Lang (en-US)>> BDC q

0.000010729 0 730 2re

W* n

BT
F2 6 14
/F1 14
1 0 0 1 12.4286.w 0 0 1 240.460 g

0 G

 -0.00312 Tc[(GaN)] TJ

E8

Q

 EMC  /P <</MCID 56>> BDC q

0.000010729 0 720 2re

W* n

BT
70 6 14
/F1 14
1 0 0 1 12.4286.w 0 0 1 240.4 35024.73 Tm G

 0.12 Tc[<07A5>-8<29BD052C>-3B21994043D93 T g

-3B>-8<46550ED4>-8<4BB51D55>] TJ

E8

Q

 EMC  /P <</MCID 57>> BDC q

0.000010729 0 720F1 14

W* n

BT

375.81E6
.4/F

1 0 0 1 240.46 4/F.931<15FCF589>E154631<11BF> g


[<1E61<15CB0391>-8<46550ED4>-8<4BB51D55>] TJ

E8

Q

 EMC  /P <</MCID 58/Lang (en-US)>> BDC q

0.000010729 0 730F1 14

W* n

BT

466.03.6
.4/F

1 0 0 1 240.46(,(p)4(e)4(m)-3(e)4(n)4(t)] TJ

E8

Q

 EMC  /P <</MCID 49>> BDC q

0.000010729 0 720F1 14

W* n

BT

470 95E6
.4/F

1 0 0 1 240.46 m

0 g

41F7631<1186E2E4A30<1231<11 G

 0.12 Tc[<1BA619A4046315F9>] TJ

E9

Q

 EMC  /P <</MCID 40>> BDC q

0.000010729 0 720 24

W* n

BT

375.81E
/F154
1 0 0 1 12.4286.w 0 0 1 240.46 m

41BF>73 Tm

0 g

0 G

[<023E>] TJ

E9

Q

 EMC  /P <</MCID 61/Lang (en-US)>> BDC q

0.000010729 0 730 2re

W* n

BT
399.81E
/F154
1 0 0 1 12.4286.w 0 0 1 240.460 g

0 G

 -0.00468 Tc[(SiC)] TJ

E9

Q

 EMC  /P <</MCID 62>> BDC q

0.000010729 0 720 2re

W* n

BT
417 81E
/F154
1 0 0 1 12.4286.w 0 0 1 240.46 7A5>-8<29BD052C>73 Tm

0 g

0 G
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҅ ⅎЕ

ԑ ⅎЕ ┼ ῗ Е ש

Ҏ ⅎЕ ┼ ῗ Е ᾨ

ⅎЕ ┼ ῗ Еᾨ ┼ Ḧ ᾨ

֒ ⅎЕ ש

῏ ⅎЕῊ ש ᵫ

҈ ⅎЕҲ ש ᴗҟ

• Ҳ

• ᵩ

•

• Ҏ ᾩ

῍ ⅎЕ



ꜙ Ӑ ᾭ ⅎ

Еῗ ש ᴰ

Ѓ1ЄҲ ЕҲ ש ᴗҟɼ ЇAIɻ5GɻIoT ᶱ Їᴶ ┼

Ї Ҳ ɼ14 ש ֥ҟⅎ Ї14 ┼

ɻ Ԏ ᴮԓ28 ┼ ɼ 14 ┼Ґװ Ї῎ ᴍẅ ɻ ΐ

ɼ

Ѓ2Є ᵩЕ ש ᴗҟɼ IGBTɻMOSFETɻ ῇ Ỵ Ї῎

┼ Ⱶɻ֥ ԓ Ὺ ᾨ ᵣɼ ֒ ῎ Ḧ ⌐ ⱵЇ⌐ 15-20%Ї

Ҳ ש ᴗҟɼ

Ѓ3Є Еꜗ ɻ ש ᴗҟɼ῎ Ҳ Ҏ ש ᴗҟЇ ɻꜗ ɻ

MEMS ש ԓ Ὺ ᾨ ᵣɼ

Ѓ4ЄҎ ᾩ Е ᵩש ɼ῎ Ὴ ῎ Ҏ Ҳ ᵩש ᴗ

ҟɼ֥ ɻ ש ɼ

95

Е ῎ ⌐ Ѓ ҌᾣЄ

ש║ ║ ẅ
‰⌐ PE ‰ ֥ PB ҟ ῇ PS

2019A 2020E 2019A 2020E 2020Q1 2020E 2020Q1 2020E 2019A 2020E 2019A 2020E

0981.HK Ҳ 212,866 1,562 1,560 136.24 136.44 49,936 49,020 4.26 4.34 21,792 25,324 9.77 8.41

1347.HK
ᵩ

40,166 1,135 809 35.40 49.67 15,815 18,718 2.54 2.15 6,523 7,002 6.16 5.74

600703.SH Ҏ ᾩ 126,676 1,298 1,826 97.56 69.38 24,321 25,038 5.21 5.06 7,460 8,731 16.98 14.51

688396.SH 68,371 401 483 170.60 141.56 10,531 7,661 6.49 8.92 5,743 6,513 11.91 10.50

Еwind҅ Ї ẅ ҿ2020 7 10 ᴍЇ ᾣ ║ Ҳ
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Е

Ѓ1ЄҲ ꜘ◌Ї Ὺ ש └₴ ┼

Ѓ2ЄҲ ҐЇ ᶱ

Ѓ3Є ᵩ

Ѓ4Єᾨ ┼ ֥ Ғ

Ѓ5Є ᵩ ҟ Ґ
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ⅎ
ᵲ Ί Ҳ ║ҟ ᴰ ԍ ║ ҟ Ҙҟ ᴑ ⱵЇװ וּ ҟ Ї ɻ ₴Ί

ɼ ָ Їⅎ ԓᵲ ҟ Ҙҟ ⱵЇ ‼ ԋ
ָ ≡ ₴ Ї Ғ ᴑᵫ Ҏ ɻ ɼ ɼ
║ ҟꜙ
Ҳ ᴰ ʃ ║ҟꜙ ʄЃZ23834000), ᾣ ║ ᴓ ῎ Ί Ҳ ᴰ ‼ ║

ҟꜙ ɼ
║ ҟꜙ ῗ Ὶ ָ ҿ ║ ᶱ ║ ῗḪ ɻ

ⅎ ɻ Ї ꜙ ꜠ɼ ║ ║ ҟꜙ ҅ Ї ║῎
ɻ ║ ║ ║ ῗ֥ ᴍẅɻ שׂ ῗ ⅎ Ї ║ᵆẅɻ
ⅎ Ї┼ᵲ ║ Ї ҿɼ

 

Ѓ1Є῎ ӎ Ѓ2Є ҟ ӎ 

ӵῇ 6 ү ῪЇ ᴍ ᴮԓҏ ҏ  6װ20% ү ῪЇ ҟ ᴮԓ  ҏװ10%

Ҳ  6 ү ῪЇ ҟ ԓב ¤10%Ӑ  

 6 ү ῪЇ ҟ ꜛԓ  ҏװ10%
 

 6 ү ῪЇ ᴍ ᴮԓҏ 5-20%Ӑ  

 6 ү ῪЇ ᴍ ԓҏב ¤5%Ӑ  

₴ 6 ү ῪЇ ᴍ ꜛԓҏ  ҏװ5%
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҅
ᶱ׃ ᾣ ║ ᴓ ῎ ЃװҐ Ņ ῎ ņЄ ᶕ ɼ ῎ Ғᴰ ָ └ Ὶҿ ɼ

ᾣ װ║ ᴑᵫ Ҏ Ї∑ Ҏ ҿ ҿ ɼ

Ғ ᾣ ║ Ҏ Ӑ ᶱ Ї ᾣ ║ Ὶ ֤Ғҿҏ
Ҏ Ӑ ᶕ Ὺ ᴑᵫ ᴑɼ

ԓ ῎ ҿ ῎ Ḫ Їᵜ ῎ ҒḦ Ḫ ‼ ɼ Ḫ ɻ ɻ ⅎ
Ίɻ ᶱ ᵲ Ӑ Ї ᵲҿ ҿ₴ ӵ ║ Ὶל ɼ

║ ᴍ ɻᴍẅ ῇ ᴰ ꜠ɼ Ғ Ї ῎ ₴ғ ɻ
Ғ҅ ɼ ῎ ᴑᵫ Ὶ ‟Їװ Ѓ Є
ɼ

‟ҐЇ ῎ Ὶ ῗ ᴰ Ҳ └ ῎ ║ ֢ Ї
ҿ ֙῎ ᶱ Ԏ ҟꜙ ꜙ Ὶל ꜙɼ

Ї ɼ
ᾭ Е

ҿ ῚלҘҟָ ᶱ ɼ Ҳ Ὺ ש үָ ɼ ῎ Ⱶ Ὺ ‼ Ї
ᵜ Ғ Ὺ ‼ ᵲ₴ᴑᵫ Ḧ ɼ ῎ Ғᴰ ᶕ ֥ ᴑɼ

ᾣ ║ Ї Ғ ɻ װ ָ ᴶ Ї Їꜙ ғ

῎ Ҳ ɼ :www.gyzq.com.cn


