wo 2020212105 A1 | AT OA0 0 TR0 0O O

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

(43) International Publication Date WO 2020212105 A1
22 October 2020 (22.10.2020) WIPOIPCT
(51) International Patent Classification: (71) Applicant: INTERNATIONAL BUSINESS
HOIL 27/18 (2006.01) HOIL 39/22 (2006.01) MACHINES CORPORATION [US/US]; New Orchard
B82Y 10/00 (2011.01) HO1L 39/24 (2006.01) Road, Armonk, New York, 10504 (US).
GO6N 10/00 (2019.01) (71) Applicant (for MG only): IBM UNITED KINGDOM
(21) International Application Number: LIMITED [GB/GB], P.O. Box 41, North Harbour,
PCT/EP2020/058405 Portsmouth Hampshire PO6 3AU (GB).
(22) International Filing Date: (72) Inventors: SANDBERG, Martin; [BM CORPORATION,

25 March 2020 (25.03.2020)

P.O. BOX 218, 1101 KITCHAWAN ROAD, YORK-
TOWN HEIGHTS, New York 10598 (US). ADIGA,

(25) Filing Language: English Vivekananda, IBM CORPORATION, P.O. BOX 218,
(26) Publication Language: English 1101 KITCHAWAN ROAD, YORKTOWN HEIGHTS,
(30) Priority Data: New York 10598 (US). TOPALOGLU, Rasit, Onur; [BM
: . CORPORATION, 2070 ROUTE 52, HOPEWELL JUNC-
16/387.420 17 April 2019 (17.04.2019) Us TION, New York 12533-6683 (US).
(54) Title: VERTICAL SUPERINDUCTOR DEVICE
400
402
40
/ 414
{ /
> s /416 408
i :
I
,/ /
2 &

4%

FIG. 4

44

(57) Abstract: A fluxonium qubit includes (400) a superinductor (402). The superinductor includes a substrate (404), and a first vertical
stack (406) extending in a vertical direction from a surface (406) of the substrate (404). The first vertical stack includes a first Josephson
junction (410) and a second Josephson junction (412) connected in series along the vertical direction. The superinductor includes a
second vertical stack (414) extending in a vertical direction from a surface of the substrate. The second vertical stack includes a third
Josephson junction (416). The superinductor includes a superconducting connector (420) connecting the first and second vertical stacks
in series such that the first, second, and third Josephson junctions are connected in series. The fluxonium qubit further includes a shunted
Josephson junction (422) connected to the superinductor with superconducting wires (424, 426) such that the first, second, and third
Josephson junctions of the superinductor that are in series are connected in parallel with the shunted Josephson junction.
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