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Design of Q-band Mode Converter with the Discontinuity
Compensation and Its Application to Waveguide Mixer Module
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Abstract

In this paper, a MMIC waveguide mixer module based upon the novel suggested mode converter for wave-
guide-to-microstrip transition was fabricated and measured. The insertion and return losses of the mode converter was
optimized by compensating the discontinuity effect between ridge and microstrip with the modification of 50 Q
microstrip line pattern. Due to the low loss nature of the mode converter, a millimeter wave MMIC mixer chip can
be successfully applied as a waveguide module for mmW waveguide communication system. The measured results of
the module showed the successful MMIC chip application in waveguide and the negligible degradation of the supplied
chip specification.
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Fig. 1. Mode converter.
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Table 1. Measured results of the waveguide mixer

module.
TRW £371 3

Specification Min Typ Max
RF Frequency [GHz} 35 45
LO Frequency {GHz] 35 40* 45
IF Frequency [GHz} DC 5
LO Power [{dBm] 16
Conversion Loss
Down converter [dB} {8.90) 85 11(14.35)
Isolation
LO-RF [dB] 30(-) 33
LO-IF [dB} 13(16.64) 17
RF-IF [dB) 22(25.68) 26
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