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Motivation
• Qubit states need to be read out.

• Single-shot readout is necessary in many implementations.
• Readout fidelity is dependent on signal-to-noise ratio 

(SNR) and bandwidth (BW).
• Cryogenic preamplifier improves SNR and BW.
• Heterojunction-bipolar-transistor has many advantages as a 

cryogenic preamplifier:
• Low power (50 nW to 5 µW).
• Relatively simple implementation.
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Experimental Results

Bandwidth = 1 MHz
SNR = 6.5

Rise time ≈ 400 ns
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