wo 2025/090759 A 1 |00 TR0 OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
01 May 2025 (01.05.2025)

(10) International Publication Number

WO 2025/090759 A1

WIPO I PCT

(51) International Patent Classification:

HOIL 23/36 (2006.01) HOIL 23/34 (2006.01)
HOIL 23/367 (2006.01) C09K 5/06 (2006.01)
HOIL 23/373 (2006.01) C09K 5/10 (2006.01)

(21) International Application Number:

(72) Inventors: SHEN, Sheng; c/o Camegie Mellon Universi-
ty, 5000 Forbes Avenue, Pittsburgh, Pennsylvania 15213
(US). CHENG, Rui; c/o Carnegie Mellon University, 5000
Forbes Avenue, Pittsburgh, Pennsylvania 15213 (US).

(74) Agent: CARLETON, Dennis M. et al.; Kdw Firm PLLC.,

PCT/US2024/052805 2601 Weston Parkway, SUITE 103, Cary, North Carolina

3 .

(22) International Filing Date: 27513 (US)
24 October 2024 (24.10.2024)  (81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AOQ, 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.

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/545,849 26 October 2023 (26.10.2023)  US

63/625,031 25 January 2024 (25.01.2024) UsS

(71) Applicant: CARNEGIE MELLON UNIVERSITY
[US/US]; 5000 Forbes Avenue, Pittsburgh, Pennsylvania
15213 (US).

(54) Title: LIQUID-INFUSED MICRO- OR NANO-STRUCTURED METAL COMPOSITE

307 COVER LAYER
USED 10 PRE-
PACKAGE LIC

}381 L
7

AT
i
A
Iy)l)&:

(57) Abstract: A liquid-infused composite comprising a thermally conductive and micro- or nano-structured scaffold infused with an
effective amount of thermal bridge liquid, with the scaffold primarily comprising a first metal, having a micro- or nano-structure, being
capable of holding the thermal bridge liquid internally, and having a self-supporting interconnected network structure. The composite
allows easy pre-packaging, offers high thermal performance, reworkability, and reliability, and may be used for thermal interface
cooling in data centers, GPU/CPU systems, solid-state lasers, thermoelectric modules, LEDs, etc.
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