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MOTIVATION

* Deep-cryogenic photonic links for room temperature to cryogenic
sighaling in quantum computers

« Benefits of RF photonic over coaxial in cryogenic application

* Low thermal coupling

* Higher bandwidth, possibility of multiplexing

* Immunity to electromagnetic interference

* Lightweight and flexible, reduced signal loss
 Investigation of photodiodes at cryogenic temperatures
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METHODOLOGY

To fully understand the behavior of the photodiode in low
temperature:

» 2 Photodiodes: Commercial Si and InGaAs

* DC Analysis: IV curve, responsivity and linearity of diodes

* AC Analysis: Frequency response (521 measurement)

* Equipment: Semiconductor device analyzer, network analyzer
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DC MEASUREMENT

IV Measurement of Si and InGaAs photodiodes

IV curve of Si Diode IV Curve of InGaAs Diode
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Linearity of Si and InGaAs photodiodes

Diode linearity of Si Diode Diode linearity of InGaAs Diode
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» Threshold voltage increase and reduction of current in cryogenic

* SI PD has more current reduction due to indirect bandgap
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Frequency response of Si and InGaAs photodiodes
Si PD at OV biasing InGaAs PD at 0V biasing
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» Both photodiodes shows higher bandwidth in cryogenics due to the
decrease In junction capacitance with temperature
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