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Quantum Computing Applications

Security /

Cryptography Weather Forecasting Drug Developement



Color-Center Qubits Advantages

e

 Operates at higher temperatures (1 — 4K)

* Qubit keeps its state for longer time (milliseconds)
 Multiple units interact optically for higher fidelity



Color-Center Operating Frequency
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* Pushing current into an inductor,

Quantum Computer Building Unit:
generates the AC magnetic field
 Higher Current --> higher magnetic
AC magnetic
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field --> Faster qubit gate fiold

 CMOS integration for higher efficiency =Y




Controller System Overview
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Controller System Overview
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Parallel Vs Series Resonance Comparison
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* Parallel Resonance gives Q times higher current efficiency



Electron GHz Driver Evolution:
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Electron Controller (GHz) Measurements
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13C Controller (MHz) Measurements

50-
0.
_50- T T T T T T
20 25 30 35 40 45
Time [us]
—~ —60
% — Tone 1
';' -85 —— Tone 2
3 -110
2.-135]
g
~160—73 2.0 2.1

Frequency [MHZz]

Driving 2 carbon-13 simultaneously

P(10))

Amplitude [dB]

0.6 o

0.4 4

0.2 4

0.0

_75
=100
40 dB/dec
=19 /40dB/dec
-150 —
10 10

Frequency [MHZz]

Carbon spins Rabi (fp,co=2.46MHz, fy c1=2.03MHz)

P
—— COfit fr,co =1.93 kHz
Clfit fr,c1=1.16 kHz
CO data

C1 data

1000 1500
Pulse duration (us)

2000 2500

Noise shaping for SNR and %3C

oscillation between 0 and 1

13



Conclusion

* This work presents the first color center cryo-CMOS controller
pushing the operating frequency up to 4 GHz for high fidelity

* The proposed controller programmability paves the way for a

scalable qguantum computer by operating each unit at the required
operating frequency

Cryo-CMOS
Controller

14



	Dia 1: A Cryo-CMOS Electron/Nuclear Spin Controller with Combined GHz/MHz Drivers for Color-Center Qubits
	Dia 2: Quantum Computing Applications
	Dia 3: Color-Center Qubits Advantages
	Dia 4: Color-Center Operating Frequency
	Dia 5: Quantum Computer Building Unit:
	Dia 6: Controller System Overview
	Dia 7: Controller System Overview
	Dia 8: Controller System Overview
	Dia 9: Controller System Overview
	Dia 10: Parallel Vs Series Resonance Comparison
	Dia 11: Electron GHz Driver Evolution: 
	Dia 12: Electron Controller (GHz)  Measurements
	Dia 13: 13C Controller (MHz) Measurements
	Dia 14: Conclusion

