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1 Study of E-Mode AlGaN/GaN MIS-HEMT with Journal of L=
La-silicate Gate Insulator for Power Applications ELECTRONIC
MATERIALS
2 High Vth Enhancement Mode GaN Power Devices with VLSI L=
High ID,max Using Hybrid Ferroelectric Charge Trap
Gate Stack
3 High-Performance Normally-OFF GaN MIS-HEMTs TED C R

Using Hybrid Ferroelectric Charge Trap Gate Stack
(FEG-HEMT) for Power Device Applications

4 Recess-Free Normally-off GaN MIS-HEMT Fabricated] Proceedings of the ©BX
on Ultra-Thin-Barrier AlGaN/GaN Heterostructure 31st International
Symposium on Power

Semiconductor
Devices & ICs

5 E-Mode GaN FEG-HEMT with Low Dynamic EDL FFar

On-Resistance and Long Retention Time by Field Plate
Engineering

Z)ECRM GRAP IR A LB R S ot W R B L A §

LAFWE L p (5 T8 8152 )

DEESS LTI

(2) GaN # & < 25 1 % 2 3773 i * 4] D-mode GaN HEMT ¥ (FEG E-mode GaN

HEMT) % B % t455 F =~ it (chip size>20mm) > T % =~ 2 FHEF RV, L,

dynamic Ron, breakdown voltage %) I +* #& P-GaN £ FEG E-mode GaN # i %] =3

Moo

GREZLEMAEA LT LRE VLR -

OHEF R E2 REFT HERZBPRRAAEES SHEFHEIEAE PR

° 0

2.4, wa PR S MM GHAM 2T R & 2 DA R o 9

Jf’&s 7 E' ’gﬁ Bl"_p: —'5-)

(1) 25 < sg

2020 &+ 7 Ry R RARKGFA LRI F AL [ O LE PR TR 2021
3




#Z0  wfEiE D

%km"*' BT A

%;Wﬁ LB ehi T foRT A G HR S e o

(@) § 57

FAEAPMAL A%
TER 2 AN
st AdEKkhe o H
ﬁ%vmvﬁ*¢<wﬁui&1¢&*mﬁﬂLf%**i*mﬂﬁ

ERP %% W%ﬁ
PR IFchh B EoF o 20

w7ﬁo

N AT BT e S AR R
FE o B Fape & a0 RaPHEIVE e 5
)—Lérﬂ;})\)\ \AP%\ I‘/L’J'ﬁ_‘ij ’

A] FEG E-mode GaN HEMT: %

e-mode GaN HEMT 2 & & /& + 3+ 600V, Vih >3.5 V, Limax >700 mA/mm -

(a)

2um

4um 14 um
G

S LT D

800

(2]
o
o

I, (MA/mm)
Y
=]

200

5 nm‘Alo 2263 o_nN
GaN

3.4 pm Buffer layer
Silicon substrate

V, =16V

—E32

0 5 10

c.
She
=

b

@:r

<l

RS
La
ey
s

s

s
&

{1 - Alcgrtt Aig % &
fﬁﬁ 'FEG
=1V
- itialized
V,=-2.7V Vi, =3.5V
V definition
at 1= TuA/mm
—fresh
0 |n|t|aI|zed
ms 420 2 46 8AC
) ) Ve (V)
10’
g 107
< 10'2 @ I,=1 pA/mm
£10 =

0 200 400 600 800 1000
Vs (V)

THIFER AT B AR L6



SX)

O voveenon G
oy | s
GS66576p =

MOSFET| EPC |Transphorm | Panasonic | GaN systems | NCTU CSDLab

AR AAANA
JUUJUUUUU

Max rating(Vg max) 2V 6V 18V 4.5V v 23V
Threshold 2-4V 1.5V 1.8V 1.2V 1.3V 3.5V

Full enhancement 8-10V | 4.5-5.5V 8v Y 6V 6V
Safe margin(V,) 10V 10V 12v
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Upgraded to ECS Fellow 109 & 6 *
ECS Awarded Life Membership 109 & 11 *
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16" Symposium on ‘High Purity and High Mobility Semiconductors’, at the 239th ECS
Spring Meeting 2021 (May. 30 — Jun 3 in Chicago)

H. Iwai, “Impact of Micro-/Nano-Electronics, Miniaturization Limit, and Technology
Development for the Next 10 Years and after”

11" Symposium on ‘Silicon Compatible Emerging Materials, Processes, and Technologies
for Advanced CMOS and Post-CMOS Applications’, at the 239th ECS Spring Meeting
2021 (May 30-June 3, 2021 in Chicago, IL),

H. Iwai, “History of Micro-/Nano-Electronics Development; Breakthroughs and
Innovations.”

Received an invitation for an invited paper to a special issue on Advances in
Microelectronic Materials, Processes and Devices” in the journal "applied sciences" (IF
2.47) and accepted the invitation

2021 IEEE 14™ International Conference on ASIC (ASICON) (Oct.26-29, Kunming, China)
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Member of IEEE EDS Humanitarian Committee

https://eds.ieee.org/about-eds/governa
nce/standing-committees/humanitaria
n-committee

Member of IEEE EDS Education Award
Committee

https://eds.ieee.org/about-eds/governa
nce/standing-committees/awards-com
mittee#dir-150

Member of Executive Committee, Electrochemical
Society (ECS) Electronics and Photonics Division
(EPD)

https://www.electrochem.org/epd-offi
Cers

Liaison Asia, 2021 IEEE Latin America Electron
Devices Conference (April 19-21, 2021)

https://attend.ieee.org/laedc-2021/orga
nizing-committee/

Member of International Advisory Committee: 5%
International Electron Devices Technology and
Manufacturing (EDTM) Conference 2021 (March
9 — 12, Chengdu, China)

https://ewh.1eee.org/conf/edtm/2021/c
ommittee.html

Member of Advisory Committee, 20ty
International Junction Technology Workshop
(IWJT) 2021 (June 10 — 11, Kyoto, Japan)

http://www.iwailab.ep.titech.ac.jp/IWJ
T/index.html

Member of 22th Technical Committee, Insulator
Films on Semiconductors INFOS) 2021 (June 28 —
July 2, 2021, Rende, Italy)

http://events.dimes.unical.it/infos2021
/

Liaison Asia, 35*" Symposium on Microelectronics
Technology (postponed to August 24 -28, 2021,
Campinas, Brazil)

https://sbmicro.org.br/chip-in-the-fiel
ds/SBMicro2020?id=SBMicro2020

Member of Technical Program Committee,
European Solid State Research Conference
(ESSDERC) 2021, (September 6 — 9, 2021,
Grenoble France)

Member of Technical Program
Committee, European Solid State
Research Conference (ESSDERC)
2021, (September 6 — 9, 2021,
Grenoble France)
https://www.esscirc-essderc2021.org/

Co-chair of Advisory Committee, 2021 IEEE 14®
International Conference on ASIC (ASICON)
(Oct.26-29, Kunming, China)

http://www.asicon.org/page.asp?id=33
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