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Design of W-band frequency sources

Abstract

The traditional WBand signal source at millimeter wave was fabricated
with Gunn/Impatt diode and metal wave-guide resonators. However, this
kind of oscillator is sensitive to shock, thus i1t is not adequate to be
local oscillator of high performance receiver, such as the forward radar
source in 77GHz.

This report presents two kinds of circuit designmethod. 1. Utilizing
PHEMT UMS2612 device to fabricate the push-push oscillator. II. Utilizing
two anti-parallel schottky diodes to fabricate the tripler.

Part I presents Ka band(34GHz) VCO » and utilizes push-push structure
to extend the VCO frequency to V Band(59. 8GHz) - Ka band oscillator is in
37. 6GHz » V band push-push oscillator(pp-oscillator) is in 70. 5GHz - Ka band
VCO shows phase noise of -90dBc/Hz at 100kHz offset » and 700MHz turning
range. > V band pp-osc shows phase noise of - 75dBc/Hz at IMHz offset with
fundamental rejection of 5dB, and delivers an output power of - 8dBm into
50Q.

Part Il presents two triplers. The first tripler has a conversion
loss around 22 dB from 43GHz to 48GHz. The second tripler has a conversion
loss around 22dB from 68GHz to 75GHz. In this report, we use microwave
software sonnet to simulate the CPW matching circuit and bonding effect.
All simulation schematics and measurement results are concisely described

in this report.
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