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Design of a frequency tripler based on CSMRC covering full WR-3 band
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2. Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract; An accurate design approach of full WR-3 waveguide band balanced frequency tripler is pro-
posed in this paper. Compact Suspended Microstrip Resonator Cell (CSMRC) is adopted for input fil-
tering and circuit matching. CSMRC brings relatively higher out-of-band rejection and reduce the size
and the channel width of the tripler. The entire tripler is composed of two waveguide-to-suspended
stripline transitions, a pair of two anti-parallel diodes, a CSMRC and two matching lines. The design
approach is verified by comparing the measured results with the simulated ones. The measured output
power of two samples is between 45 to 95 pW at frequencies from 225 to 330 GHz, and the average
output power is 60 wW. The conversion efficiency is from 1.5% to 3% , and the optimum efficiency is

3% with +5 dBm drive power.
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Table 1 Performance comparison with other published frequency triplers

Reference Circuits type Output frequency/GHz Output Power/dBm Conversion efficiency/ (% )
[3] Hybrid Integrated, Varistor 75 ~110 1.0~6.5 1~4.5
[4] Hybrid Integrated, Varistor 220 ~240 -7.0~0.0 0.6 (typ)
[5] Hybrid Integrated, Varistor 210 ~230 3.0 (typ) 2.5 (typ)
[9] Hybrid Integrated, Varistor 106 —114 5.0 (max) 2.5 (typ)
[10] MMIC, Varactor 540 ~ 640 1.0 (typ) 6.0 (typ)
This work Hybrid Integrated, Varistor 225 ~330 -12 (typ) 2.0 (typ)




