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

3

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
24 February 2022 (24.02.2022)

(10) International Publication Number

WO 2022/037916 A1

WIPO I PCT

(51) International Patent Classification:

HOIM 4/134 (2010.01) HOIM 50/431 (2021.01)
HOIM 4/1395 (2010.01) HOIM 50/449 (2021.01)
HOIM 4/38 (2006.01) HOIM 50/46 (2021.01)
HOIM 10/0525 (2010.01) HOIM 50/497 (2021.01)
HOIM 10/0585 (2010.01) HOIM 4/02 (2006.01)

HOIM 50/403 (2021.01)

(21) International Application Number:
PCT/EP2021/071199

(22) International Filing Date:
28 July 2021 (28.07.2021)

English
English

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

(30) Priority Data:

16/994.,813 17 August 2020 (17.08.2020) Us

(71) Applicant: INTERNATIONAL BUSINESS
MACHINES CORPORATION [US/US]; New Orchard
Road, Armonk, New York, 10504 (US).

Applicant (for MG only): IBM UNITED KINGDOM
LIMITED [GB/GB], PO Box 41, North Harbour,
Portsmouth Hampshire PO6 3AU (GB).

(71)

(72) Inventors: TODOROYV, Teodor, Krassimirov; IBM Cor-
poration, 1101 Kitchawan Road, PO Box 218, Yorktown
Heights, New York 10598-0218 (US). COLLINS, John;
IBM CORPORATION, 1101 Kitchawan Road, PO Box
218, Yorktown Heights, New York 10598-0218 (US).
AFZALI-ARDAKANI, Ali; IBM CORPORATION, 1101
Kitchawan Road, PO Box 218, Yorktown Heights, New
York 10598-0218 (US). DE SOUZA, Joel, IBM CORPO-
RATION, 1101 Kitchawan Road, PO Box 218, Yorktown
Heights, New York 10598-0218 (US). SADANA, Deven-
dra; IBM CORPORATION, 1101 Kitchawan Road, PO
Box 218, Yorktown Heights, New York 10598-0218 (US).

(54) Title: LOW RESISTANCE COMPOSITE SILICON-BASED ELECTRODE

]
IIIIIHI HIHIIHHIIII

Figure 1
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(57) Abstract: A silicon-based electrode forms an interface with a layer pair being: 1. a thin, semi-dielectric layer made of a lithium
(Li) compound, e.g. lithium fluoride, LiF, disposed on and adheres to the electrode surface of the silicon-based electrode and 2. an
molten-ion conductive layer of a lithium containing salt (lithium salt layer) disposed on the semidielectric layer. One or more device
layers can be disposed on the layer pair to make devices such as energy storage devices, like batteries. The interface has a low resistivity
that reduces the energy losses and generated heat of the devices.
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