wo 2017/134949 A1 |10 OO0 OO0 O OO A

2017 &£ 8 A 10 H(10.08.2017)

12) FEFBAENICE DV T AR S -ERERE

(19) tt FLAN T A HEHLES >
EREER g
@3) ERABE EE?

10) B RES
WO 2017/134949 A1

(51

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

1

(72

WIPOIPCT
E R4S 8
HOIL 29/861 (2006.01)  HOIL 29/739 (2006.01)
HOIL 21/8234 (2006.01)  HOIL 29/78 (2006.01)
HOIL 27/04 (2006.01) HOIL 29/868 (2006.01)
HOIL 27/06 (2006.01) HO02M 7/48 (2007.01)
EfHEES: PCT/JP2016/087721
ERHRER: 2016 £ 12 B 19 H(19.12.2016)
ERHEDOEE: BAEE
EEARDOEE: BHA:E
BRIET—4:

458 2016-019253 2016 £ 2 A 3 H(03.02.2016) P

HEA: 3472 88 E%A £+ aToyora
JIDOSHA KABUSHIKI KAISHA) [JP/JP]; T 4718571
BMEZHET I FET 1 FH Aichi (JP).

FHE: A 1T KAKIMOTO Noriyuki); T
4488661 BERNR M ATREFET 1 TH 1 &1 #%
REt T Vv—MA Aichi 0P). %HE B (SENOO

(74

(8D

(84)

Masaru); T4718571 EXME S H™ b I 2 B 1 Fith
A2 BBEKRKEHA Aichi (OP).

REAN: £ JEEJIN Shunji); T 4600003 EHIR 4
TEMHRFE2TE13% 198 HEHEEILG
B Aichi (JP).

HBEE (RFOLGEWVRY ., £ TOEBEOERNRKF
#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, DJ, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IR, IS, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC,
LK, LR, LS, 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, SA, 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.

HEE (ETOBEWVRY ., ETOEBRRDLERF
FE AV AE[AE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 2L —

5 < F (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3 —

[(fEH]

(54) Title: DIODE AND SEMICONDUCTOR APPARATUS
G4 READZT . T4 — FE I UL ERFREE

AA HE BB

[E1] 100

It vee

= HEE

P

i siEEs
a1
E1

P
SEE | pp
HEES

HIBREN

(57) Abstract: This diode is formed between a drift region (74a) and a second
impurity region (77a), and includes a first conduction type barrier region (76a)
having a higher impurity concentration than the drift region and a second con-
duction type electric field extension preventing region (75a) formed between the
barrier region and the drift region. Further, the diode includes a trench gate that
is formed so as to extend from a second principal surface of a semiconductor sub-
strate to the electric field extension preventing region through the second impur-
ity region and the barrier region and that has a trench electrode to which a gate
voltage is applied. As the gate voltage to be applied to the gate electrode, a para-
sitic gate voltage is applied in which the absolute value of the potential difference
from a second electrode is equal to or greater than a threshold voltage of a para-
sitic transistor formed by the second impurity region, the barrier region, and the
electric field extension preventing region.
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