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Introduction

P. Krantz, M. Kjaergaard, F. Yan, T. P. Orlando, S. Gustavsson, W. D. Oliver; A quantum engineer's guide to 

superconducting qubits. Applied Physics Reviews 1 June 2019; 6 (2): 021318. https://doi.org/10.1063/1.5089550

Qubit state decay time

https://doi.org/10.1063/1.5089550
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Introduction

Qubit state decay time

1. Amount of noise present
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Introduction

Qubit state decay time

2. Qubit’s susceptibility to that noise
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Introduction

Purcell Filter:

• Selective environment for the qubit
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Problems

Looking for scalability
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Appl. Phys. Lett. 115, 263504 

(2019)

Details of the work
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Details of the work

2022 IEEE/MTT-S International Microwave Symposium - IMS (2022); 

https://doi.org/10.1109/IMS37962.2022.9865464

λ=3.2μm

• SAW resonators at qubit conditions

• SAW filters for transmon and for flux qubits

https://doi.org/10.1109/IMS37962.2022.9865464
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Details of the work

SAW resonator at qubit conditions
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Details of the work

SAW resonator at qubit conditions
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Details of the work

fr = resonance fa = antiresonance

SAW resonator at qubit conditions
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Details of the work

SAW resonator at qubit conditions
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Details of the work

SAW resonator at qubit conditions
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Details of the work

SAW resonator at qubit conditions
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Details of the work

3rd order filter mBVD circuit simulation
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Details of the work

3rd order filter mBVD circuit simulation

Flux qb Transmon qb Resonators
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Details of the work
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Microwave J. 64, 22–28 (2021)

SAW vs state of the art
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Microwave J. 64, 22–28 (2021)

Surface Acoustic Wave (SAW)         Bulk Acoustic Wave (BAW)   

- Faster, easier to fabricate.

- More cost-effective.

- Accessible structure on surface.

- Bulk-micromachining process is time-

consuming.

- Requires specialized equipment and expertise.

Along the surface of the resonator Through the thickness of the resonator

SAW vs state of the art
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Akoustis A10266
https://akoustis.com/product/a10266/

5mm

https://akoustis.com/product/a10266/
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. Acoustic Filters as Purcell Filters

- Miniaturization
- Higher isolation at TZs
- Higher feedline reuse 
- Faster readout 
- Flat passband
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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

κ = 50 MHz * 2π
g = 100 MHz * 2π
Δ = fr-fq
fr = 6.6 GHz 
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. Purcell Filter Design

Appl. Phys. Lett. 115, 263504 (2019)
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Conclusion

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 5GHz stopband filter can be of interest for transmon qubits. Also uses IDT.



29 WE4A-319-IQ278

Conclusion

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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https://www.qilimanjaro.tech/careers/

Thank you!

https://www.qilimanjaro.tech/careers/
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Typical Presentation Flow

• Backup slides
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[3] PhD thesis, UPC, Departament de Teoria del Senyal i Comunicacions, (2021);http://hdl.handle.net/2117/346013

http://hdl.handle.net/2117/346013


33 WE4A-319-IQ278
Copyright © 2022 Qilimanjarowww.qilimanjaro.tech25/01/2023 33



34 WE4A-319-IQ278
Copyright © 2023 Qilimanjarowww.qilimanjaro.tech8/03/2023 34



35 WE4A-319-IQ278
35

Introduction > Purcell Filter Design > Acoustic Filters as Purcell Filters > Experimental Results > Conclusion 

https://www.te.chiba-u.jp/lab/ken/lecture/MSLEC3.pdf

https://www.te.chiba-u.jp/lab/ken/lecture/MSLEC3.pdf
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Introduction > Purcell Filter Design > Acoustic Filters as Purcell Filters > Experimental Results > Conclusion 

https://www.te.chiba-u.jp/lab/ken/lecture/MSLEC3.pdf

https://www.te.chiba-u.jp/lab/ken/lecture/MSLEC3.pdf
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fr = 6.6 GHz 
g/2π = 100 MHz
κ/2π = 50 MHz 

37
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Purpose of this Presentation
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