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Abstract

Power semiconductor devices are being compact, high performance and intelligent thanks to recent
remarkable developments of silicon design, process and related packaging technologies. Developments of
MOS~-gate transistors such as MOSFET and IGBT are dominant thanks to their advantages on high
speed operation. In conjunction with package technology, silicon technologies such as trench, charge
balance and NPT will support future power semiconductors. In addition, wide band gap material such
as SiC and GaN are being studied for next generation power semiconductor devices.
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2. MOSFET
2.1 Low Voltage MOSFET
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2.1 High Voltage MOSFET

Low Voltage MOSFET 3} ‘%El High Voltage

ol 4 9] Rdson H]F°] #7] “H-S’:f’ﬂ 1990kic}l 277t

-4 -

] Planar gate®d MOSFETTo] ALEEA3 1996
W ISPSD9  workshopol Al 9H3l = High voltage
MPOSFET =19 29 Zo] A48 Aoz ods
ped=

100
-\ <500V Rating MOSFET>
L]
Py \
Ng ® T ———————= Hawaii 1996
I .
E
1 .
&
< ¢ Osaka 2001
&
S
@
o
@
10 1 1 Il
1995 2000 2005 2010 2015

Year

28 2. 500v MOSFETS| @ Mg & o4 %o

[

997d Infineonoll 4 Charge Balance ©]&% o] &
& Super Junction CoolMOS™ 7} ZA)®El o|%
High Voltage MOSFET®] F4&= |23 Wsls}y]
A2} Silicon limite @ oAH% Rdson -~

BV*® 7} ol Rdson ~ BVe BAS zH Hog
600V MOSFET®9 7% & A2 7]& MOSFET
9] 30% 4F0o2 BasAon o 1 mhe} 2001

OsakaollA] 7H&FE ISPSDol M= &&F 9] MOSFET
A Zh FolZ NEA 1-—«-0}711 At

a) Standard MOSFET
Sode— g N

a3 3. 71& MOSFET2F Super Junction MOSFETSl #+=
Electric Field =/t =



Ron,sp=6.10" BV

Specific Rdson (ml] -cm2)
w
=1

cp=20um,Q :2E12

[ 100 200 300 400 500 600 700
Breakdown Voltage (V)

2% 4. MOSFET 2M &t &% Mg

ol
)
>~'
ﬂﬁ.

A7 &A1E Super Junction MOSFET

5 ‘:}"é“ ol FY/HHE FHE LT 1=
24 Az 9t 2 2 A Th s dFEE A
Uil glo] e dy Wy 3AE] trenchi} &
39t o] FYEL o83 ANEE Fx=9 Super

Junction MOSFET®] 7148 98] =&t o

3. IGBT
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4. Wide Band Gap Devices
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5. Module ./ Intelligent Module
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Device Current Technology Future Technology
LV MOSFET Trench Self-Aligned / Ultra Fine
Trench
MV MOSFET Trench / Planar Trench + Charge Balance
HV MOSFET Planar Super Junction
IGBT NPT Trench + Field Stop
Power Module | Driver + Power Module Smart Power Module
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