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Qubit state decay time
1. Amount of noise present
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Qubit state decay time
2. Qubit’s susceptibility to that noise
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Purcell Filter:
« Selective environment for the qubit
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 SAW resonators at qubit conditions
« SAW filters for transmon and for flux qubits
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SAW resonator at qubit conditions
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SAW resonator at qubit conditions
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SAW resonator at qubit conditions

—~

N . . .

g 0 : h ’ . e

e - CoE.

o waoxne ee

= Sk

B 7 - e

> OZI.I-.

O » e

f:: —3 - e

[<h) woe

- _ .

S 44 < frshift

& f, shift :

m .
T | T | T |
0 109 101 102

Temperature (K)

IEEE G3Y5" LIE WE4A-319-1Q278



%5 .
SAN DIEGO

onimMSsS Details of the work

Connecting Minds. Exchanging Ideas.

SAW resonator at qubit conditions
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3rd order filter mBVD circuit simulation
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3rd order filter mBVD circuit simulation
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Filter Technology in 5G NR Band Landscape

MLCC & IPD
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Su rface Acoustic Wave (SAW) Bulk Acoustic Wave (BAW)

TC-SAW TF-SAW BAW-SMR BAW-FBAR BAW-XBAR
Along the surface of the resonator Through the thickness of the resonator
Faster, easier to fabricate. - Bulk-micromachining process is time-
More cost-effective. consuming.
Accessible structure on surface. - Requires specialized equipment and expertise.

Microwave J. 64, 22-28 (2021)
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Akoustis A10266

https://akoustis.com/product/al0266/

—10 -+

—20 =

|S21| [dB]

=50

—60 =

- A10266 BAW filter

T T T T
2 1 6 8

Frequency [GHZz]

10 12

The e —

=0 =
SAN DIEGO 7073

WE4A-319-10278

AMTT-S
IEEE MICROWAVE THEORY &
TECHNOLOGY SOCIETY


https://akoustis.com/product/a10266/

aniIiMmMSs

20
Connecting Minds. Exchanging Ideas. SAN DIEGO

Acoustic Filters as Purcell Filters
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Acoustic Filters as Purcell Filters

- Miniaturization

- Higher isolation at TZs
- Higher feedline reuse
- Faster readout

- Flat passband

Increase in QPU manufacturing process complexity.
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Purcell Filter Design
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Purcell Filter Design
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Bare Purcell limit Purcell filter
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Research on SAW filters for Superconducting Qubits shows:

 Current SAW filter technology is not suited for frequencies as high as 7GHz.

A stopband filter at 1.5GHz doesn’t suit our needs and we need a 7GHz bandpass
filter.

<1GHz SAW filter might be useful for flux line filtering not as Purcell Filter.
XBAR bGHz stopband filter can be of interest for transmon qubits. Also uses IDT.
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Future work includes:

 Use commercially available XBAW filter to build a prototype off chip with transmon at
5GHz.

* Explore XBAR resonators design and manufacturing process.
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