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E-band multiplier module based on Quasi—Yagi antenna transition
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Abstract: A new design and fabrication method for an E-band frequency doubler module is
introduced. The module utilizes a quartz probe in the form of a quasi-Yagi antenna to achieve efficient
signal transition from the chip to the rectangular waveguide. To suppress the higher—order mode
resonance generated in the packaged chip cavity, a pin—-shaped electromagnetic bandgap structure is
introduced to expand the operating bandwidth. To verify this method, the module is optimized through
simulation, processed, and tested. The test results show that with an input power of 13 dBm, it is capable
of outputting radio frequency signals with frequencies in the range of 60~80 GHz and power greater than
0 dBm. The test results match well with the on—chip test results of the chip, proving the feasibility of this
method.
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Fig.3 Simulation results with or without pins
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Table3 Comparison with other transition forms

Ref. improved method fIGHz RL/dB size
[7] Periodic pin 66~98 12.5 0.7A,
[9] Flip chip 69~87 10.0 0.6\,
[11] Stepped ridge 72~95 10.0 0.9,
this work Periodic pin 65~80 10.0 0.5,
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