14776895
?@ (19)F ERBE% E M ER

F (12)28RAE NS AR QD)EERE  TWI476895B
Fepey (45)x%8 : PHERE 1042015 %03 A 11 8

Q1) 3 £ 3% © 099112501 (2)¥3% 8 ¢ FERHE 99(2010) % 04 A 21 A
(51)Int. CI. : HOIL27/04 (2006.01) HOIL21/70  (2006.01)
(30)fE st : 2009/05/28 £ 12/455,117
(THEEHA D BEERE A A R4 (£BE) INTERNATIONAL RECTIFIER CORPORATION
(US)
ENE

(72)3 A : A 2@ 4T BRIERE, MICHAEL A. (US)
(TAYRIEA 55

(56) % ik
US 4278474 US  2003/0017683A1
US  2003/0022430A1 US  2003/0140317A1

Us 2003/0207589A1
%éé/\ﬁ u%
?a%ﬂ%@@ﬁ-m@ B A3 #2267

(54) 4 #%

BREAERZIMEAOEHAWELEBEER AW ik

MONOLITHIC VERTICALLY INTEGRATED COMPOSITE GROUP III-V AND GROUP IV
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According to one disclosed embodiment, a monolithic vertically integrated composite device comprises
adouble sided semiconductor substrate having first and second sides, a group I'V semiconductor layer formed
over the first side and comprising at least one group IV semiconductor device, and a group II-V
semiconductor body formed over the second side and comprising at least one group III-V semiconductor
device electrically coupled to the at least one group IV semiconductor device. The composite device may
further comprise a substrate via and/or a through-wafer via providing electric coupling. In one embodiment,
the group IV semiconductor layer may comprise an epitaxial silicon layer, and the at least one group IV
semiconductor device may be a combined FET and Schottky diode (FETKY) fabricated on the epitaxial
silicon layer. In one embodiment, the at least one group III-V semiconductor device may be a Ill-nitride
high electron mobility transistor (HEMT).
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device and method for fabricating same
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According to one disclosed embodiment, a monolithic vertically
integrated composite device comprises a double sided semiconductor
substrate having first and second sides, a group IV semiconductor layer
formed over the first side and comprising at least one group IV
semiconductor device, and a group llI-V semiconductor body formed over
the second side and comprising at least one group IllI-V semiconductor
device electrically coupled to the at least one group IV semiconductor
device. The composite device may further comprise a substrate via and/or
a through-wafer via providing electric coupling. In one embodiment, the
group 1V semiconductor layer may comprise an epitaxial silicon layer, and
the at least one group IV semiconductor device may be a combined FET and
Schottky diode (FETKY) fabricated on the epitaxial silicon layer. In one
embodiment, the at least one group IlI-V semiconductor device may be a lll-
nitride high electron mobility transistor (HEMT).
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