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About ACT International Media Group 
ACT International, established 1998, serves a wide range of high technology sectors in the high-growth China market. Through its range 
of products -- including magazines and online publishing, conferences and events -- ACT delivers proven access to the China market for 
international marketing companies and local enterprises. ACT's portfolio includes ten technical magazine titles and related websites plus a 
range of conferences serving more than 100,000 professional readers in �elds of semiconductor manufacturing, compound semiconductor, PV/
solar energy, electronic design, electronic manufacturing, contamination control, laser/photonics, optical communications, LED technology 
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(CSC) Compound Semiconductor

About Compound Semiconductor China
Compound Semiconductor China (CSC) is the sister  title to Compound Semiconductor - the world's most respected and authoritative 
publication. It is also the unique and authoritative publication dedicated to the Compound Semiconductor industry in China, introduce 
advanced global technology information and manufacturing experience, support the growth of the industry in the China market. Our content 
covers the technology development of crystal characteristic, design of IC structure, and materials, equipment, software, metrology, facilities 
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1 2
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Dkins Cho, Senior Analyst, LEDs and Lighting, IHS IMS Research;  Alice Tao, LED Market Analyst, IHS IMS Research

LED

,

LED

LED

Bridgelux 2013 LED

2014-2015 LED

LED

5

CMOS 

Micron LG Toshiba

TSMC

 LED

 LED

TFT

 

3

LED

2016

LED

LED

2016

200

LED

LED

5

20 LED

1:  GaN LED MOCVD 
 IMS Research Q2 12 GaN LED  

2  GaN LED
 IMS Research Q2 12 GaN LED  (

2012 )

3  
 IMS Research Q2 12 GaN LED 

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | COVER STORY – 

www.compoundsemiconductorchina.com 15 2012 8

 Playstation

GaN

1 0

III-V

Wurtzite

Green Gap

III

GaN III-V

Green-gap

Dmitry Sizov Rajaram Bhat
Chung-En Zah;  

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | COVER STORY – 

www.compoundsemiconductorchina.com16  2012 8

III-V

1 V

III

AlGaN InGaN

AlInN

AlInGaN

AlGaN InGaN

AlGaN Cladding 

Layers InGaN Waveguides

AlGaN InGaN Al

In

c

c ß 0<ß<90 

 90<ß<180

In

AlGaN InGaN

100nm Al In

III-V

III

Corning

InGaN

InGaN

InGaN

InGaN

InGaN

1 III I I I-V

2

III
GaN

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | COVER STORY – 

www.compoundsemiconductorchina.com 17 2012 8

III

III-V

In(Ga)As GaAs

III

Al(In)GaN

InGaN InGaN

In

InGaN

In Superlinearly

InGaN

InGaN Al(In)

GaN

In

InGaN

InGaN

1.4me 0.2me GaAs

0.51me 0.063me me

InGaN

InGaAs 2

InGaN

InGaAs

3

In InGaN

3 a InGaN III
c b InGaN

InGaN
P. Blood J. Appl. Phys. 701144 (1991)

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=97
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | COVER STORY – 

www.compoundsemiconductorchina.com18  2012 8

4
Mg p

p

InGaN

In InGaN

30%

III

Quantum con�ned Stark 

effect QCSE

2 kA cm-2 

4 kA cm-2 InGaAs

InGaN

90

III-V

III-V

Inter-subband absorption

Free carrier absorption

980nm

1cm-1 III

Acceptor-bound 

absorption

III

Acceptor

GaN

Mg

160meV

III-V 4 Mg

1x1019cm-3

2% Mg

p

 

-

p

n

p

III

QCSE

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | COVER STORY – 

www.compoundsemiconductorchina.com 19 2012 8

GaN InGaN

3.49 eV 2.34 eV

1 eV

kBT

III-V

GaN InGaN

In

In

In

c

p

c

LED p

p-n p

p

p

p

c

p

III-V

p p-n

T0

As P

0.2 eV

400K

T0

III

III-V

III

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com20  2012 8

OIPT Oxford Instruments Plasma 

Technology, 

OIPT

OIPT 2~3

1a

OIPT

<1eV 1a

1:  

Sebastien Pochon David Pearson  

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com 21 2012 8

1b VB

VB IB

VA IN

OIPT

Dual Ion Beam Sputtering, DIBS

2

15cm

4 30cm

8

30cm

15cm

 2:  Ionfab

 3:  0.3 m 3 m 2 m

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=98
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com22  2012 8

IBE IBE

3

IBE

CMT

IBE

MRAM

IBE IBE

Reactive 

Ion Beam Etching, RIBE RIBE

SF6 CHF3 CF4 O2

Cl2

Chemically Assisted Ion Beam 

Etching, CAIBE CAIBE

Kauffman ion source

Cl2

, Cl2

, RIBE

CAIBE

RIBE CAIBE

-90o

+65o

4 +45o

20rpm

300

Cl2 InP Cl2

BCl3 GaAs

Cl2

5:  Cl2/BCl3 / GaAs/AlGaAs Cl2

InP

 6:  300nm  5 m

 4:  

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com 23 2012 8

, InCl2 

 150  

Cl2

5

CHF3

6

CF4

/

/

/

10o 30o

20o

1

, 

, 

7

10o 30cm

200mm SiO2

95mm

2%

SiO2

8 30o

95mm

3.3% 65mm

7:  200mm SiO2 1

8:  200mm SiO2 2

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com24  2012 8

1% 7 8

9

10o

4

9

, 

End Point Detection, EPD

Secondary Ion Mass Spectroscopy, SIMS

SIMS

10

CoFe

Co

Fe

Fe

SIMS

/

SIMS

4

5 5mm SIMS

SIMS

SIMS

�  

 

� 

� 

� 

� 

� 

�   

 9:   200mm SiO2 

 10:  

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com 25 2012 8

GaN SiC

GaN SiC

GaN

SiC

Ga2O3

SiC GaN

Ga2O3

GaN LED

Ga2O3

Ga2O3

2010

Tamura Koha

Ga2O3

Ga2O3

5 ß

ß 4

Ga2O3

ß

4.8-4.9eV

1016 1019cm-3 n

p Ga2O3

ß Ga2O3 SiC GaN

1

ß- 

Ga2O3

ß-Ga2O3

8MV/cm GaN SiC

Baliga

Ga2O3

1

Ga2O3

SiC GaN 1

Ga2O3 GaN SiC Ga2O3

1. Baliga Figure of Merit ,Ga2O3

Masataka Higashiwaki, NICT

P.15-33     P.36-44

P.15-33     P.36-44



 | Technology – 

www.compoundsemiconductorchina.com26  2012 8

1:  ß- Ga2O3

2: 
2

Ga2O3

Ga2O3

GaN SiC

Ga2O3

Tamura

Koha 2 ß- Ga2O3

Edge-de�ned Film-Fed Growth,EFG

Ga2O3

Ga2O3

SiC

EFG

Ga2O3

120

6 SiC

1/3

ß- Ga2O3 010

Ga2O3

- MESFET

InGaZnO4 IGZO ZnO

/

Ga2O3 MBE

n Ga2O3

Knudsen 5%

95%

3 BCl3

Ti/Au

Pt/Ti/Au

MESFET

4 20

200

 Ga2O3 MESFET

4

25mA/mm

250V 40V

2.3mS/mm

MESFET

5 A/mm

/ 10000

3b

1

1990 GaN MESFET

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – 

www.compoundsemiconductorchina.com 27 2012 8

SiC GaN

4

MOSFET

Al2O3 SiO2

Ga2O3 MOSFET

NEDO

JST

4:  n- Ga2O3 MESFET3: a n- Ga2O3 MESFET ; b

www.evatecnet.com

       

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=99
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


2012 LED

LED

LED

LED

LED

LED

LED

LED

(InGaN)

LED (InGaP)

LED

(green gap) LED

SAIT(Samsung 

Advanced Institute of Technology)

LED

LED

LED

LED

Taek Kim Joosung Kim Moonseung Yang; 

 | Technology – LED

www.compoundsemiconductorchina.com28  2012 8

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


1:  (a)
SEM

( b )
TEM

LED

LED

LED

4 8 350mA

510mW

LED 200lm/W 350mA

Cree 231lm/W

LED 

phosphor-converting white LED

263lm/W

Stokes shift

20%

LED

400lm/W

LED
LED

 | Technology – LED

www.compoundsemiconductorchina.com 29 2012 8

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – LED

www.compoundsemiconductorchina.com30  2012 8

c

GaN

sapphire

stacking fault free standing

LED

multi 

quantum wells, MQW pre-straining

LED

LED

light 

extraction

LED

Metal-

organic Chemical Vapor Deposition, MOCVD  

/ InGaN/GaN

MQW Double 

heterostructure, DH

c

100 SiN

GaN barrier

/

scanning electron 

microscopy, SEM

transmission electron microscopy, TEM

1 X

{1,1,-2,2}

1(b)

TEM

thermal mismatch

selective-area growth

Photoluminescence, 

PL 2 a

10 300K

2:  (a ) ( )
( ) (

)
P L

( b )
( )

PL

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – LED

www.compoundsemiconductorchina.com 31 2012 8

3: M Q W c
M Q W

(L) I P I P
P=1 P>1 Shockley-Read-Hall

normalized integrated PL 

density Arrhenius plot

61% 45% 29% 2 b

MQW c

MQW

MQW 3

4

blue shift

�������	
��
��
���������

4: 

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=100
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – LED

www.compoundsemiconductorchina.com32  2012 8

MQW 1mW

10mW 29meV

2

47meV

570nm

500nm MQW

143meV

{1122}

MQW

MQW

20μm x 20μm

Micro-PL

5

 MQW

MQW 15nm

LED 6

LED

MWQ

20mA 3.69V

p

LED

MQW

LED 7100K

LED

LED

LED

p {1122}

LED

5: (a) (b) (c) 5
(d) SEM

(e) (d)
LED

6: (a) (b) (c) (d) LED LED
c LED LED

(e) LED I-V (f) LED

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – III-V

www.compoundsemiconductorchina.com 33 2012 8

K

ITRS

2015 11 III-V

Iain Thayne

Thayne -

Thayne

-

1 

ITRS

-

Thayne Asen 

Asenov -

-

Thayne

75nm 15nm(2024 )

8.5x1012cm-2 

5.1x1012cm-2 1.3x105ms-1 

3.5x105ms-1

InGaAs MIT In0.7Ga0.3As

3x105ms-1

20nm

Thayne -

75 

mV/decade

Intel

22nm

-
2020 -

�

1 : 
ITRS

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – III-V

www.compoundsemiconductorchina.com34  2012 8

European Dual Logic programme

CMOS

Semiconductor Research Corporation Non-Classical 

CMOS Research Center

-

Thayne

MOSFET 2 HEMT

Delta

MOSFET

2000

- MOSFET

Veeco

MBE

GaAs

Ga2O GdGaO

- MOSFET

5000cm2V-1s-1,

2x1012cm-2 1 m

357 S/ m, 68 

mV/decade

In0.53Ga0.47As  Al2O3

60

 2x1012cm-2 

6000cm2V-1s-1

1 m Al2O3

2.5nm

357 S/ m, 

150 mV/

decade

Intel

Thayne Paul McIntyre

Paul Hurley

- MBE

K

MBE

MOSFET

3

Thayne

ITRS 2011

75nm 2024

15nm,

21nm 2nm, -

160 m

110 m

2:  Iain Thayne
-

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Technology – III-V

www.compoundsemiconductorchina.com 35 2012 8

NiInAs

- Thayne

- ITRS

12nm

27nm

-

In0.3Ga0.7As MOSFET GaO/

GaGdO 100nm

250 A/ m 150 S/

m 150 mV/decade

130 mV/decade

18k m

-

Pelde Ye

Intel -

MOSFET Pelde Ye FET

- -

HFET 4

InP

p InGaAs

10nm Al2O3

WN 5 4

50nm �n 30nm

1170 A/ m

150 mV/decade

ITRS

Ye

50nm 30nm 40%

34% 20%

Ye

Synopsys Sentaurus

10nm

MOSFET

-

imec Matty Caymax

2011

Caymax

-

-

imec -

 imec prepares the ground for III-V transistors 

on silicon, Compound Semiconductor March 2011 

p.12 6

Caymax

 4 :  Pelde Ye - MOSFET

3 :  

37

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 | Research Review

www.compoundsemiconductorchina.com36  2012 8

QD

sheet 

carrier density AlGaN/GaN

 

GaN

GaN

dislocation AlGaN

AlGaN/GaN

3.6 m

GaN 5 nm GaN cap

A l 0 . 11G a 0 . 8 9N A l 0 . 1 6G a 0 . 8 4N

Al0.21Ga0.79N

3.6 1012 

cm-2 6.6 1012 cm-2 1.0 1013 cm-2

MOCVD 

Akihisa Terano

epiwafer

1

3 7

2

Terano

A. Terano et al. Electron. Lett. 48 274

2012

CNR

multi-

million

 

NEMO 3D NASA

Purdue

5

QD

-

indium-segregation

MBE

InAs  

Tyndall

InAs

M. Usmanet et al. Nanotechnology 23 

165202 2012

Al0.21Ga0.79N Al0.11Ga0.89N 7

InAs

1: 1000 μm 200 μm
200 μm

2: 
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LED

GERMAN COLLABORATION

355 nm AlGaN

LED  

[ ]

AlGaN LED

EQE

Fraunhofer Institute for 

Applied Solid State Physics Thorsten 

Passow

UV LED 100 mA
22.7 mW

UV

IAF

LED

SiNx

2 Al0.2Ga0.8N/

MOCVD

LED epistructure

700 nm

Al0.15Ga0.85N n

UV LED

: IAF
365 nm LED 100 mA

20 mW

5:  Pelde Ye - FET
50-120nm, fin 30 50nm, 1,4,9 19

150-200nm 10nm Al2O3

6:  IMEC  -

35

2x108cm-2

InP

Caymax Thayne Ye

-

 CMOS 
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Al0.15Ga0.85N barrier

3 nm GaN

20 nm Al0.3Ga0.7 N

50 nm Al0.15Ga0.85N

20 nm GaN

GaN 10 nm

240 m LED

Ni/Ag/Ni V/Al/V/Au p

n

AlN sub-mount

Passow

40 mA

EQE 1.4%

LED 2 mW

EQE 5.8 5.4 

mW

quantum-well active region

40 

mA 9.8 mW

100 mA 22.7 mW

EQE 7%

LED

3.8 V

0.3 V

LED

R. Gutt et. al. Appl. Phys. Express 5 

032101 2012

barrier

GaN LED

droop

LED

Crosslight APSYS

LED LED

100 μm

4 μm n GaN :

2.5 nm

In0.15Ga0.85N , 10 nm

GaN 20 nm p

Al0.15Ga0.85N 200 

nm p

5% 0

 Hao-Chung Kuo Applied 

Physics Letters

Appl. Phys. Lett. 99 171106

LED 1 ns

- - Shockley-Read-Hall

10-31cm6s-1

Auger 300 μm 300 μm

40 mA cm-2

200 mA cm-2

LED

p

p

LED

EQE

LED

200 mA 

cm-2 

6%

10%

EQE LED

200 mA cm-2

LED EQE 42%

Epistar Kuo

C. –H. Wang et. al. Appl. Phys. Express 

5 042101 (2012)

LED
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LED

LED

 

InGaN LED

50K 300K

1 A 10mA

LED

350 m  430 m  400 m  400 m

20% 35%

TO LED

Jong-

in Shim LED

LED

Shim 100K

0.1mA

LED

LED

internal quantum ef�ciency, IQE

Shim

LED

200K LED  250K

LED

EL 400nm

p-GaN p-GaN

Mg

 Shim

Shim

LED

Fred Schubert

LED

Appl.Phys. Lett. 99 25115 2011

Shim

Fred Schubert

p-n

LED

LED

Shim

Shim

Shim

LED LED

:   
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NTT

GaN

 

AlGaN/GaN LED

LED

5mm2 2cm2

 

Yasuyuki Kobayashi

LED

LEMT

LED LED

AlGaN/GaN LEMT

NTT

2005

2007

MOCVD

2008

Kobayashi

MOCVD

1300 1500

LED

AlN LED

AlN

5 m  5 m

0.69nm

AlN AlN

GaN

LED P AlGaN

LED

Fred Schubert Shim

Schubert

LED LED

p GaN p

Schubert

LED

Appl.Phys. Lett. 100 161106 2012

Shim

Humphreys

GaN

Shim

Stat. 

Sol. RRL 3 100 2009 Appl. Phys 

Lett. 87 161104 2005

Shim

LED

D.-S. Shin et al. Appl. Phys. Lett. 100 

153506 (2012)
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GaN

GaN

 

 

tahong

LED

GaN

7x105cm-2

2001

GaN

GaN

CVD

100nm SiNx

[11-20]

200nm SiO2

SiNx

SiNx

1

530 25nm

1040

2

Ga

GaN

GaN

GaN

X

16

LED

L. Li et al. Appl. Phys. Express 5 

051001(2012)

GaN

AlN

8.6  109cm-2

25nm Al0.28Ga0.72N

2cm2

1100 cm2V-1s-1

1  1018 cm-2

NTT

10

LED AlN

LED

LED

10mA 50mA

LED

LED

LED LED 2mm2 

3.4 m LED

T

Pd/Au ITO

-

LED

Y. Kobayashi et al. Nature 484 223 

(2012)

1:  SiO2 SiNx

2: GaN
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AIX G5+ 
AIX G5+ AIX G5 5x200 

mm

AIX G5 G5

200 mm

Frank Wischmeyer AIX G5

5x200 mm MOCVD

5x200 mm

5x200 mm

Wischmeyer
® 200 

mm

Aixtron, www.aixtron.com

RFPA2089 0.25W 50-2700MHz InGaP HBT 
 RFPA2089  InGaP HBT 

RFPA2089

�  13dBm WCDMA ACPR  -60dBc

� 0.25W OP1dB

� -

� 2.65GHz  17.6dB 

�  5V 

� 2  (2000V) HBM ESD

RFPA2089  PA IF 2G 3G LTE 

RFMD, www.rfmd.com

LED
iXH645H LED

LED MOCVD

(gate stack) III-V

iXH645H LED

iXH

LED iXH645H

purge barrier XH645

iXH645H 30

Edwards,  www.edwardsvacuum.com
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Titan ETEM G2
 Titan ™ ETEM G2

-

Titan ETEM FEI ChemiSTEM ™ 50

Titan ETEM G2

ETEM ,

FEI, www.fei.com/ETEM

S GaN
S CGH35060  GaN HEMT CGH35060

28V  60W 100 , 12dB  65%  LDMOS 

50% CGH35060  GaN S 3.1 3.5GHz  

GaAs Si CGH35060 0.6dB

 S  GaN HEMT  S GaN MMIC

 S  GaN HEMT 

, www.cree.com

ProE�cient ™

ProE�cient ™ WCDMA / LTE  (PA) 4G

ProE�cient ™ ANADIGICS InGaP-Plus ™

DC-DC 4G

 (APT) ProE�cient ™

ProE�cient ™ 3G/4G 1 2 3/4/9/10 5 8

ANADIGICS, cn.anadigics.com

CoolSiCTM 1200V SiC JFET
CoolSiCTM 1200V SiC JFET SiC

CoolSiCTM SiC JFET

IGBT  CoolSiC 1200V SiC JFET

 

JFET JFET

MOSFET   

CoolSiC JFET SiC

, www.in�neon.com/coolsic

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


 2012 8 www.compoundsemiconductorchina.com44

HK Of�ce ( )
ACT International ( ) 
Unit B, 13/F, Por Yen Buiding,
No. 478 Castle Peak Road,
Cheung Sha Wan,
Kowloon, Hong Kong
Tel: 852-28386298

Publisher ( ) - China 
Adonis Mak ( )
Adonis@actintl.com.hk

Editor in China( ) 
Sunnie Zhao ( )
sunniez@actintl.com.hk

Sales Director ( )
Mark Mak ( )
markm@actintl.com.hk
Sales Director-Taiwan

Asia ( )
Mark Mak ( )
markm@actintl.com.hk
Tel: 852-28386298

China ( )
Michael Tsui ( )
michaelt@actintl.com.hk
Tel: 86-755-25988571

Shanghai ( )
Judy Huang ( )
judyh@actintl.com.hk
Tel: 86-21-62511200

Beijing ( )
Oasis Guo ( )
Oasisg@actintl.com.hk
Tel: 86-10-64187252

Taiwan ( )
Monica Liu ( )
monica@arco.com.tw
Tel: 886-223965128 x 204

Korea ( )
Lucky Kim
semieri@semieri.co.kr
Tel: 82-2-574-2466 

 Administration

 Sales Of�ces 
Administration & Sales Of�ces

  Advertisers & Web Index

www.compoundsemiconductorchina.com

UK Of�ce ( )
Angel Business 
Communications Ltd. 
6 Bow Court, 
Fletchworth Gate,
Burnsall Road, Coventry, 
CV56SP, UK
Tel: +44 (0)1923 690200

Chief Operating Of�cer
Stephen Whitehurst
stephen.whitehurst@angelbc.com
Tel: +44 (0)2476 718970

Singapore ( )
Joanna Wong
triplesinternational@gmail.com
Tel: 65-63395596 / 65-90626227

US
Janice Jenkins
jjenkins@brunmedia.com
Tel: 724-929-3550

Tom Brun 
tbrun@brunmedia.com
Tel: 724-539-2404

Europe
Robin Halder
robin.halder@angelbc.com
Tel: +44 (0)2476 718970

Shehzad Munshi
sm@angelbcl.co.uk 
Tel: +44 (0)1923 690215

Jackie Cannon
Jackie.cannon@angelbc.com
Tel: +44 (0) 1923 690205

Advertiser   
Aixtron SE  www.aixtron.com IFC

Akzo Nobel  www.akzonobel.com/hpmo 21

AXT Inc.  www.axt.com 11

China SSL  www.sslchina.org IBC

Evatec Process Systems  www.evatecnet.com 27

IQE plc  www.cn.iqep.com 2

LayTec AG  www.laytec.de 3

MERSEN Kunshan Co., Ltd. ( )  www.mersen.com 4

Plasma-Therm LLC  www.plasmatherm.com 1

Raboutet  www.raboutet.fr 17

Temescal  www.temescal.net BC

Tiger Optics  www.tigeroptics.com 5

Vistec  www.vistec-semi.com 31

CSC 201208 AD INDEX indd 44 2012 8 3 14 50 27

P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=101
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84


Elemental Knowledge

����������������
��� �!"��#$��%

�&'()*+,-./0123�456

789:;<=>?@�AB�"""C
�������C��


P.15-33     P.36-44

P.15-33     P.36-44

http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=102
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=87
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=86
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=85
http://www.compoundsemiconductorchina.net/ebook_counter/url.asp?id=84

	P: 
	15: 
	20: 
	25: 
	28: 
	33: 
	40: 
	41: 
	37: 
	39: 
	6: 
	42: 
	44: 
	36: 
	14: 
	36-44: 
	15-33: 
	1: 
	5: 
	4: 
	3: 
	2: 
	31: 
	17: 
	21: 
	11: 
	27: 

	Link to Aixtron SE: 
	Link to IQE plc: 
	Link to Plasma-Therm LLC: 
	Link to LayTec AG: 
	Link to MERSEN Kunshan Co: 
	, Ltd: 

	Link to Tiger Optics: 
	Link to CS International: 
	Link to AXT Inc: 
	Link to Raboutet: 
	Link to Akzo Nobel: 
	Link to Evatec Process Systems: 
	Link to Vistec: 
	Link to Chian SSL: 
	Link to Temescal: 
	p: 
	38: 
	7: 

	Link to Compound Semiconductor China: 
	Ad Index: 
	Refer a friend: 
	Subscribe: 
	Previous Page: 
	Zoom Out: 
	Zoom In: 
	Next Page: 
	Link to ACT: 
	Link to CSC: 
	cover 3: 
	cover 2: 
	cover 4: 


