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Cavity Impedance Matching
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Single Stub Tuner



Circuit Diagram of a Typical
Varactor Based Phase Shifter
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Skyworks, Inc.



Commercial Phase Shifter Candidates
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Housing Design
for Mini-Circuits Surface Mount

Phase Shifter
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Commercial Phase Shifter Candidates
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Test Plan
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● S-Parameter measurements of phase shifter at 300 K on bench

● Estimate equivalent circuit model vs. DC bias

Bench Tests (500-2000 MHz)

Cryogenic Tests (500-2000 MHz)

● S-Parameter measurements at 300 K and 15 K in Dewar

● De-embed Dewar transmission lines

● Estimate equivalent circuit model vs. DC bias



Bench Tests using VNA
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Measure 2-port complex
S-Parameters vs. bias voltage
At 1 Volt increments

Series of S-parameter files 



Model Fitting using Keysight ADS
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Model

Measurements



Model Fitting using Keysight ADS
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Cryogenic Cooling
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Inside a Commercial Phase Shifter
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Inside a Commercial Phase Shifter
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Current-Voltage Measurements
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Capacitance Measurements
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Inside a Commercial Phase Shifter

2nd Workshop on Microwave Cavities and Detectors for Axion Research, Jan. 2017 16

90 deg
Hybrid
Couplers

Varactors

Mini-Circuits 



GaAs Varactor Replacement
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Summary

2nd Workshop on Microwave Cavities and Detectors for Axion Research, Jan. 2017 18

● Basic test and modeling procedures have been defined

● Initial tests reveal that silicon PN junction varactor are used 

● Replacement GaAs Varactors are currently being sought


