Room-Temperature Evaluation of Quantum Control
Components in Cryo-CMOS System
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1. Introduction

"% ¥ 7 ¥ ¥ (Quantum Computing ) H iFp-i& % & » £ F #2241 2 ¥ (Quantum
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2. Method

2.1 & % 3 (Wire Bonding Process )

FraiédfEs AFERH P22 HRSEFFTR A6l Migaes § (Low
Noise Amplifier, LNA ) ¥2 1Q ;247 B (IQ Mixer ) st #-Fp] & & 12 (8 % % 5%k
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2.2 § 447 (Electrical Characterization )
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% i * Qdevil QDAC-II ( Ultra-low-noise 24-Channel DAC ) :& {7 & 7 iy /&
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2.4 Hamiltonian #-3)
% J& H — qubit > Hamiltonian 4~ 3 Zeeman drift & £2 drive 78 & % 4

H() = Hdrift + Harive
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H ¢ drift 58 5
1
Hdrift = E (w, +8E,(1))o,
@ drive 78 %
1
Harive = E.Q(t)COS((Ddt)O'Z
] Hamiltonian * & %

H(t) = %(wz + 8E,(t))o, + %Q(t)cos(wdt)cz

#¢ > §Ez(t)5 Zeeman detuning charge noise » * % F] T im I Bk # 13 & ehag
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%38 AWG é{?ﬁ%/\’?‘i@ﬂ AR &P Iﬁ’zfﬂ"ﬂf@?mﬁ%l%;{ FAheT

(1) Gaussian pulse :

Q(t) = Qe (tt0?*/20°
(2) Square pulse -

Q) =0y,0<t<T
(3) Sine pulse :

Q(t) = Qpsin(mt/T)
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3. Experimental Results

3.1 LNA & 1+ 4 47 (Electrical Characterization of LNA )
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Fig.3.1.a DC measurement result for VDD and VDD1

3.2 LNA $H#g s €8 (RF Performance of LNA )
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3.3.0 R % EH

*F % 8 1Q RAE E (Marki Microwave MLIQ-0218L ) i% 2 4R 4
% > T d F "k iE Python - VISA /i o 34 5L RE A3 2 47K -

332 REHHF %
=i (7 p # 1L 9 1Q Calibration % 2% ©

P B TR AR IR (PR A AWG) . & 5 F 1/Q i i k1
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TR HY - R E% S BiAr e IQ Mixer 20 B & rmh%] VAR &~
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F % % -12.26dBm ~ -44.54dBm ¥ -47.08dBm > PP g ¥ 2 ¥ 20 IMRR #% % 3
32.28dB > m LO Isolation P4t 3 & 34.82dB -
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0 1/Q Calibration Comparison

+— Before calibration
+— After calibration
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Fig.3.3.2.a I1Q Calibration Comparison
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3.4 Infidelity 2_ #-# 5% %
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3.4.2 Sine "% i : T F ® & 2 eyl 4
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3.5 Varactor 2 #-#.5% %
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Conclusion
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Thoughts and Reflections
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