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Research on no-substrate space-combined 220 GHz

tripler frequency multiplier circuit
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Abstract: A 220 GHz tripler frequency multiplier using no-substrate and space combined structure was
designed and realized based on four anodes in parallel-series GaAs planar Schottky diodes. Four Schottky
diodes was adopted and divided into two groups. One group with two Schottky diodes placed in the same
direction was flip-chiped on the top surface of the slab waveguide metal film and the other group on the
bottom surface composed anti-series structure. The efficiency of the circuit was stimulated combined of
EM simulator and circuit simulator. The stimulated efficiency was bigger than 3% over the band of 213 GHz
to 229 GHz with the input power of 300 mW. An E—-band power amplifier was used to drive the circuit
to get the output power of the multiplier. The measured output power was bigger than 5 dBm over the
band of 213 GHz to 229 GHz with the input power of 300 mW. The efficiency was 1% to 2%.
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Fig.1 Architecture of no-substrate space-combined 220 GHz

tripler frequency multiplier circuit
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Fig.2 Whole simulation of 220 GHz tripler frequency multiplier

TE L BB AR, — BRI - 8 X A7 03
R REAT O B, BRI B R B IR —
R HIVUSE 1 Frdk A, L3t 16 A H Rk EE 5
IEEN BN M R RS K Z 20 mW LU A2 4 IR
7 B, BEE B 5 B AT A N 300 mW, 455 SEBR
BA ML, X AR 71~76 GHz 224
TR BEAT T U5 B, U5 BLAS R AN 3 R

5%

4%

/_'_‘N‘-N

Efficiency
L
=

2
£

0313 216 218 220 222 224 226 278
Frequency/GHz
3 220 GHz =A% 5 &3 05 ELAUR
Fig.3 Stimulated output efficiency of 220 GHz tripler frequency

multiplier
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Fig.4 Measured output power data of frequency multiplier circuit
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