wo 2013/147276 A1 [N 000000 0 O

12) FEFBAENICE DV T AR S -ERERE

(19) tH FANEIFT A HEHLES >
ERESR g
=

; (10) ER2RES
@3) AR E —
2013 £ 10 A 3 H(03.10.2013) WI’FQ PCT WO 2013/147276 Al
(51) B4R FH1EF1S ELTEEHKAXEHEN Kanagawa

eay)
(22)
(25)
(26)
(30)

1

(72

HOIL 29/78 (2006.01)
HOIL 21/336 (2006.01)

HOIL 29/12 (2006.01)

ERHEES: PCT/JP2013/059777
ERHRER: 2013 £ 3 B 29 H(29.03.2013)
ERHEDEE: BA:E
ERARDEEE: BA:E
BEET—4:

458 2012-081580 2012 £ 3 A 30 H(30.03.2012)  JP

HEA: 8L E#M#H KX+ FUI ELECTRIC CO.,

LTD.) [JP/IP]; -r2109530 =] l,q—JIIIllz?FﬁJllmZ}Eﬂa
D3FHHE1FTF 1S Kanagawa (JP). JMILITEBUGEANE
¥ 3 i # & BF & BT (NATIONAL INSTITUTE OF
ADVANCED INDUSTRIAL SCIENCE AND TECH-
NOLOGY) [JP/JP]; T 1008921 RIZEFXHEEMN

BE1TH 3%17? Tokyo (JP).

HEE . # £ IWAMURO, Norlyukl) T
2109530 $$ JII'a—JIIIllz?FﬁJIIllF?IZEE DFH1EF1
= Ei%*%**_tz*ilﬂ Kanagawa (JP). JREH 1§
M (HARADA, Shinsuke); T 3058568 ZRIEE D < [
ﬁl1—1—] FRE2 WMIATBUEAEX
MR EMERN Ibaaki (JP). £ 1%$(HOSH1
Yasuyuki); T 2109530 #8Z<)I| 18 JI| & v )11 1% X H 52

(74

(8D

(84)

(OP). [FH #H—(HARADA, Yuichi); T 2109530 #Z
NEJNEHNNERBEIFH1EF1S STLEH
#A KN Kanagawa (JP).

KB BEH BBIESAKAL Akinori); T 1006020 3
RBTREREAEITE2E5S BANE
WT 20208 BEBHEEBHFSEHA Tokyo
(JP).

BEE (RTODLEWVEY., 2 TOEFEOERNR
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
FL, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

HBEE (RTEOLGEWVRY ., £ TOEBEOLERF
% AYE] HE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 35 &
7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3—0 w s\
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR,
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,

[(fEH]

(54) Title: VERTICAL, HIGH-VOLTAGE-RESISTANT SEMICONDUCTOR DEVICE, AND METHOD FOR PRODUCING
VERTICAL, HIGH-VOLTAGE-RESISTANT SEMICONDUCTOR DEVICE

(34

RAORT MBS EFEFEE

FFTFEH (V—RAEE, ¥—MEE. F—MALRITE)
AA

PtEs8
N*&7
P+E3
PA—2fE4
P+E3

N-IERB2

PtALFSBTCPFYRIL(IE)BTD
PHAUTSBE DS

NiTHELES

BB

2 N epi-layer

3,8 P layer
4 P base layer
6 N-type inversion layer

7 N+ layer

AA Element planar view (no source electrode, gate electrode, or gate oxide film)

BB Connect P+—implanted layers under P-channel-(epi)-layer via P+—implanted layers

B I UHEE ST EFEREEDEE

(57) Abstract: A silicon-carbide-vertical MOSFET has: a
first-conductive-type, N-type inversion layer (6) formed on
a surface layer other than a second semiconductor-layer
base layer selectively formed on a low-concentration layer
formed on the surface of a substrate; a gate electrode layer
formed, with a gate-insulating film interposed thereb-
etween, on at least a section of an exposed surface section
of a second-conductive-type third semiconductor layer,
and between a first-conductive-type source region and the
first-conductive-type, N-type inversion layer (6); and a
commonly contacting source electrode positioned on the
surfaces of the source region and the third semiconductor
layer. Therein, parts of the second-conductive-type semi-
conductor layer are bonded in a region under the N-type
inversion layer (6). As a result, it is possible, even when
applying a high voltage, to prevent damage to an oxide
film for forming a gate electrode and to improve reliabil-
ity, while using the low-temperature resistance of a vertical
SiC-MOSFET using SiC and the like as a semiconductor
material.
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