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Design of 220 GHz frequency doubler MMIC with multi—anode structure
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Abstract: The designing process and measurement results of a 220 GHz frequency doubler based on
monolithic GaAs Schottky barrier diode are introduced. Multi-anode structure is adopted in this
frequency doubler to improve the output power. Eight anodes are mirror symmetrically arranged along the
waveguide to form balanced structure. The conversion efficiency and operating bandwidth are improved
by adopting various junction capacitances to suppress the difference of scattering parameters among
wave ports. The designed frequency doubler is fabricated and measured. Measurement result shows that
the conversion efficiency of frequency doubler is above 15% from 204 GHz to 234 GHz and a peak output
power of 90.5 mW with conversion efficiency above 20% is demonstrated at 226 GHz. Finally, a 220 GHz
frequency doubler with high output power, high conversion efficiency and wide operating bandwidth is
realized by adopting multi—anode structure.
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Fig.1 Schematic illustration of the chip fabrication processes
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Fig.4 Schematic diagrams of 3D electromagnetic field model of diode
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Fig.5 Diagrams of output transition structure
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Tablel Model parameters of diodes
port number C /fF R/W u,/v n U/N 1/tA
3.7 58.6 3.0 -7 1.1 0.8 231
4.8 60.4 2.9 -7 1.1 0.8 238

5.9 63.9 2.8 -7 1.1 0.8 252
6. 10 71.0 2.5 -7 1.1 0.8 280
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Fig.7 Simulated conversion efficiency with input power of 300 mW
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Fig.9 Characteristics of fabricated 220 GHz doubler
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ref. multiplying factor operating bandwidth/GHz peak output power/mW  peak conversion efficiency/% characteristics
[11] 3 220~235 57.5 23.0 flip—chip

[4] 3 220~230 38.2 12.7 flip—chip
[12] 3 204~232 84.5 18.0 power combining
[7] 3 210~240 110.0 - power combining

this work 2 202~234 90.5 22.6 MMIC
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