w0 20217115991 A1 | AT 00 TR0 0O

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
17 June 2021 (17.06.2021)

(10) International Publication Number

WO 2021/115991 A1

WIPO I PCT

(51) International Patent Classification:

HOIL 27/18 (2006.01) HOIH 59/00 (2006.01)
B81B 3/00 (2006.01) HO1L 39/14 (2006.01)
B82Y 10/00 (2011.01) HOIP 1710 (2006.01)

GO6N 10/00 (2019.01) HOIL 39/22 (2006.01)

(21) International Application Number:
PCT/EP2020/084815

(22) International Filing Date:
07 December 2020 (07.12.2020)

English
English

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

(30) Priority Data:
16/709,350 10 December 2019 (10.12.2019) US

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

(71) Applicant (for MG only): TBM DEUTSCHLAND GMBH
[DE/DE]; IBM-Allee 1, 71139 Ehningen (DE).

Inventors: ADIGA, Vivekananda; c/o IBM Thomas J
Watson Research Center, 1101 Kitchawan Road, Route
134, P.O. Box 218, Yorktown Heights, New York 10598
(US). SANDBERG, Martin; ¢/o IBM Thomas J Watson
Research Center, 1101 Kitchawan Road, Route 134, P.O.
Box 218, Yorktown Heights, New York 10598 (US). SOL-
GUN, Firat; c/o IBM Thomas J Watson Research Center,
1101 Kitchawan Road, Route 134, P.O. Box 218, Yorktown
Heights, New York 10598 (US). CHOW, Jerry; c/o IBM
Thomas J Watson Research Center, 1101 Kitchawan Road,
Route 134, P.O. Box 218, Yorktown Heights, New York
10598 (US).

(72)

(74) Agent: LAUX, Felix; c/o IBM Deutschland GmbH, Paten-
twesen und Urheberrecht, IBM-Allee 1, 71139 Ehningen

(DE).

(54) Title: A SWITCH DEVICE FACILITATING FREQUENCY SHIFT OF A RESONATOR IN A QUANTUM DEVICE

108
f— 110

100
102
s 112 (_

— 104

—~104 —104
— 106(,— 106 [ ~106

114

Microwave
Readout line

16—

DC

Switch at
the base

Readout resonator
coupled to Qubit,
either L/4 or L/2

FIG. 1

(57) Abstract: Devices, systems, methods, computer-implemented methods, apparatus, and/or computer program products that can
facilitate a switch device that shifts frequency of a resonator in a quantum device are provided. According to an embodiment, a device
(102) comprises a readout resonator (104) coupled to a qubit. The device can further comprise a switch device (108) formed across
the readout resonator that shifts frequency of the readout resonator based on position of the switch device. According to another em-
bodiment, a device comprises a bus resonator coupled to a plurality of qubits. The device can further comprise a switch device formed
across the bus resonator that shifts frequency of the bus resonator based on position of the switch device.
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