‘ 19 [l :“: .fE 'g E\; /a,

F (12 HERAE LR ()EEHs: TWIHISI2B
sy @5)2%8 : PHERE102(2013) £ 11 A 11 8

(21) ¥ 3 £ 3% 098119329 (22)¥3% 8 ¢ PERE 98(2009) £ 06 A 10 B
(51)Int. CI. : HO01L21/329 (2006.01) HO01L21/316 (2006.01)
HO01L21/318 (2006.01) HO01L29/861 (2006.01)

(30)4E %4 : 2008/06/12 A A 2008-153851
(TDHEHA - ZHFEHAH A A5 (B &) SANYO ELECTRIC CO., LTD. (JP)

B A

Z R E AT A IR 3] (B &) SANYO SEMICONDUCTOR CO., LTD.  (JP)

B A

ZHREEE A A RN E (B 4A) SANYO SEMICONDUCTOR
MANUFACTURING CO., LTD. (JP)
B A
(72)35 88 A © B %47 SEKI, KATSUYUKI (JP) ; 4 A% SUZUKI AKIRA (JP) ; /& & Bk
ODAJIMA, KEITA (JP) ; K @ & & #& OKADA, KIKUO (JP) ; .1 T =k &}
KAMEYAMA, KOJIRO (JP)
(THRIEA * Rk 5 RGN

(56) % K
TW 197824 TW 391077
Jp 57-196585 Us 4179794

FEAR T HFER
W R A SR AR ¢ 10 R B X E 1S #£07A

54 & #
UL ERREERAHE T X
MESA TYPE SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME
CWEE

ARANBAANFRGERE - ST REANGH L SWUE TR AN S k2 sb > 6 F Y
B ERAMS R GAARMN PN EAIPNIC Ry 6 EME 11 0% 2 @48 10 B E A
A& A R % AL R B IR AR

AERANEAFEREERA BT > GHRLBLH B RN EES AU - A £k
ZIBHZEE S R ETAGE > BILAEGES W IRHM AR RENEES Loy | &M 4 77
ARG EIR O BA A B EREPAERBEE IO RNEEEHN ~ URUNEE 8 AT S U R
BHILEFIEBEBLRN T ARG 10N E 1 @484 L MAEN O hR AR %
HBRIEMAGHEE HNREE 10 RS ESWRIPXEE - &R > SRR E B 10 4
BAw PN EASPNIC RZ &FEME 11 M RAri ey al B 2 2B (R BB BRI -

An objective of the present invention is to provide a mesa type semiconductor device with high pressure

resistance and high reliability, and a method for manufacturing the same, so as to solve a problem that the
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thickness of a second insulation film 10 on an inner wall 11 of a mesa trench located in a PN junction PNJC

becomes thin, thereby causing deterioration of withstand pressure and leak current.

With respect to a mesa trench 8 formed by dry etching, a wet etching performed with hydrofluoric acid
or nitric acidan series etchant is further applied to a side wall of the mesa trench 8, thereby forming an eave
9, which is composed of a first insulation film 4 protruding over the mesa trench 8, above the mesa trench
8. The eave 9 becomes a barrier for preventing an insulation film 10, which is formed by a dispensing method
or a screen printing method inside the mesa trench 8 and on the first insulation film 4 such that it is wider
than the area of the eave 9 with the mesa trench 8 as a center and the flowability of which would become
high due to subsequent thermal treatments, from flowing into the bottom of the mesa trench 8. As a result,
the inner wall 11 of the mesa trench located in a PN junction PNJC is covered by the insulation film 10
having a sufficient thickness, so that it is possible to assure predetermined withstand pressure and reduce
leak current.
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An objective of the present invention is to provide a mesa type
semiconductor device with high pressure resistance and high reliability, and a
method for manufacturing the same, so as to solve a problem that the thickness
of a second insulation film 10 on an inner wall 11 of a2 mesa trench located in a
PN junction PNJC becomes thin, thereby causing deterioration of withstand
pressure and Jeak current.

With respect to a mesa trench 8 formed by dry etching, a wet etching
performed with hydrofluoric acid or nitric acidan series etchant is further
applied to a side wall of the mesa trench 8, thereby forming an eave 9, which is
composed of a first insulation film 4 protruding over the mesa trench 8, above
the mesa trench 8. The eave 9 becomes a barrier for preventing an insulation
film 10, which is formed by a dispensing method or a screen printing method
inside the mesa trench 8 and on the first insulation film 4 such that it is wider ®
than the area of the eave 9 with the mesa trench 8 as a center and the flowability
of which would become high due to subsequent thermal treatments, from
flowing into the bottom of the mesa trench 8. As a result, the inner wall 11 of
the mesa trench located in a PN junction PNJC is covered by the insulation film
10 having a sufficient thickness, so that it is possible to assure predetermined
withstand pressure and reduce Jeak current.
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