1627752

‘I‘m (19)+ # Rl%%ﬁ#é%

Vo (12 HERAE SR ADEEkeE : TWI627752B

Fropery (45248 : FHER 107 (2018) %06 A 21 B

ice

Q) ¥#H %5 1 103117520 (22)® 38 : FERE 103(2014) £ 05 A 19 B
(51)Int. CI. : HO01L29/78 (2006.01) HO1L21/28 (2006.01)
(30)E s 4 : 2013/06/03 B A 2013-116659
(TD¥EHA - %3 EF WA MR 3) (B A)RENESAS ELECTRONICS CORPORATION  (JP)
B A

(72)% 88 A © 3 £ % INOUE, TAKASHI (JP) ; ¥ . iE# NAKAYAMA, TATSUO (JP) ; B A E
% OKAMOTO, YASUHIRO (JP) ; JI] v % KAWAGUCHI, HIROSHI (JP) ; 4% Jiz#!
% TAKEWAKI, TOSHIYUKI (JP) ; 4 £ 3t % NAGURA, NOBUHIRO (JP) ; % 3
%47 NAGAIL TAKAYUKI (JP) ; =i & & MIURA, YOSHINAO (JP) ; & A&
MIYAMOTO, HIRONOBU (JP)
(THRIEA - BREX
(56) %% SURK -
US  7449762B1 US  20100127275A1
US  20100314663A1
FENE RERE
PiEEAE AR 12 B A 46 £ 78 R

54 & #

FHERREE
SEMICONDUCTOR DEVICE
ST &

AERZBNANRSFERE TGN -

AERGA LS THEFZ T AERFEREE 85 E BU - #8188 CH AMEEE BA > &%
ommkig Szt 44T LE@MEE BARE2RER CHZ F12 MEEHEGE > XN
i@ Gl mBe Enasig T Pq B A EM GE 2 ® Rl MR E BA L2 B+ EH DE R iRtk
ETmSE- B FAEBEKEGI A4S T & 135 Aomie T w3l LA T 2w qRaERk
DE €49 + B F 23> H4 f F 1SN e ENRBEBDER > ABEXNE 13- F 158
GREBIF 2 BB F 230 0RGH IF] B@HH IF2 2 AR B - ik > M8 T 2RAE TR
DE flzsm3ffk o 1 SR - T REREM -

To provide a semiconductor device having improved characteristics. The semiconductor device has a
substrate and thereon a bufter layer, a channel layer, a barrier layer, a trench penetrating therethrough and
reaching the inside of the channel layer, a gate electrode placed in the trench via a gate insulating film, and
drain and source electrodes on the barrier layer on both sides of the gate electrode. The gate insulating film
has a first portion made of a first insulating film and extending from the end portion of the trench to the side
of the drain electrode and a second portion made of first and second insulating films and placed on the side
of the drain electrode relative to the first portion. The on resistance can be reduced by decreasing the thickness

of the first portion at the end portion of the trench on the side of the drain electrode.
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To provide a semiconductor device having improved
characteristics. The semiconductor device has a substrate and
thereon a buffer layer, a channel layer, a barrier layer, a
trench penetrating therethrough and reaching the inside of the
channel layer, a gate electrode placed in the trench via a
gate insulating film, and drain and source electrodes on the
barrier layer on both sides of the gate electrode. The gate
insulating film has a first portion made of a first insulating
film and extending from the end portion of the trench to the
side of the drain electrode and a second portion made of first
and second insulating films and placed on the side of the
drain electrode relative to the first portion. The on
resistance can be reduced by decreasing the thickness of the
first portion at the end portion of the trench on the side of

the drain electrode.
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