wo 2024/182054 A1 | AT ON 0 TR OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
06 September 2024 (06.09.2024)

(10) International Publication Number

WO 2024/182054 A1

WIPO I PCT

(51) International Patent Classification:
HO11L 23/373 (2006.01) HOIL 23/495 (2006.01)
HOIL 23/498 (2006.01)

(21) International Application Number:
PCT/US2024/010715

(22) International Filing Date:
08 January 2024 (08.01.2024)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
18/174,837 27 February 2023 (27.02.2023) US

(71) Applicant: SEMICONDUCTOR COMPONENTS IN-
DUSTRIES, LLC [US/US]; 5701 N. Pima Road, Scotts-
dale, Arizona 85250 (US).

(72) Inventors: PRAJUCKAMOL, Atapol, 92/59, Chiyapruk
RangsitK 4, Rangsit-Nakorn Nayok Rd, Thanyaburi, 12130
(TH). CHEW, Chee Hiong; 302, S2 A7/4, Green Street
Home, Seremban Two, Seremban, 70300 (MY). LIN,

Yusheng; 4522 E. Gold Poppy Way, Phoenix, Arizona
85044 (US).

Agent: LEIJA, Javier M.; onsemi, 5701 N. Pima Road,
Scottsdale, Arizona 85250 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, 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, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM,KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST,

SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,

(54) Title: SANDWICH PACKAGE FOR MICROELECTRONICS

132

-~
(o]
w

101 |

[105 130\ :

Geecoodechectokaaaed

FIG. 1

(57) Abstract: A transistor configured for higher power can be constructed using multiple transistor dies coupled in parallel. This
approach of distributing power and heat over multiple transistor dies can allow each transistor die to be made smaller, which can be
helpful in improving yield. This is especially true for emerging technologies, such as silicon carbide (SiC). Power modules for power
conversion may require a plurality of these multi-die transistors in a package. A package that accommodates the numerous connections
required for a multi-die power module is disclosed. The package utilizes a lead frame to provide a three-dimensional sandwich structure
in which multiple dies are positioned between two direct bonded copper (DBC) substrates.
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