wo 2009/129334 A3 [ T 0K OO O 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

/AIV .;-;\
¥
d”Ik

(10) International Publication Number

ey
22 October 2009 (22.10.2009) PCT WO 2009/129334 A3
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
HO1L 23/12 (2006.01) HO11 21/336 (2006.01) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
i L. i EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(21) International Appllcatlon Number: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
PCT/US2009/040708 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
15 April 2009 (15.04.2009) NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
- ) SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
(25) Filing Language: English UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
12/103,701 15 April 2008 (15.04.2008) UsS GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TI,
(71) Applicant (for all designated States except US): TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
FAIRCHILD SEMICONDUCTOR CORPORATION ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
[US/US]; 82 Running Hill Road, South Portland, ME MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK, TR),
04106 (US). OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
(72) Inventor; and MR, NE, SN, TD, TG).
(75) Inventor/Applicant (for US only): WANG, Qi [CN/US]; Published:

74

31

10237 Snow Iris Way, Sandy, UT 84092 (US).

Agents: KAQO, Dah-Bin et al.; Townsend And Townsend
And Crew LLP, Two Embarcadero Center, 8th Floor, San
Francisco, CA 94111-3834 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

with international search report (Art. 21(3))

(88) Date of publication of the international search report:

4 March 2010

(54) Title: THREE-DIMENSIONAL SEMICONDUCTOR DEVICE STRUCTURES AND METHODS

1601<
Metal 1615
Dielectric 1668 — 1661
1680~ - 1682
—
— 1665

Metal-s ~—
1602 < 1621

1600
/—'

) 1612 1611
% / Metal-s
=

(57) Abstract: A three-dimensional semi-
conductor device structure includes a first
semiconductor device and a second semi-
conductor device bonded together using a
patterned conductive layer according to an
embodiment of the invention. The first
semiconductor device includes a first plu-
rality of terminals on its front side, and the
second semiconductor device includes a
second plurality of terminals on its front
side. The patterned conductive layer in-
cludes a plurality of conductive regions.
Each of the conductive regions is bonded
to a conductor coupled to one of the first
plurality of terminals and bonded to anoth-
er conductor coupled to one of the second
plurality of terminals, providing electrical
coupling between the first semiconductor
device and the second semiconductor de-
vice. In a specitic embodiment, each termi-
nal of the first semiconductor device is
bonded to a corresponding terminal of the
second semiconductor device, providing a
parallel combination of the first and the
second semiconductor devices. In another
embodiment, a parallel combination of the
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first and the second semiconductor devices is provided using one or more terminals on a backside of the first semiconductor de-
vice and one or more terminals on a front side of the second semiconductor device.
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