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Abstract: In order to compare and analyze the characteristics of two kinds of structure mixer through
simulation design and measurement, the 250 GHz sub—harmonic mixers of suspended microstrip—line and
conventional microstrip —line were designed respectively based on the Hammer —Head filter structure,
combined with three —dimensional Schottky diode model and three —dimensional electromagnetic model.
The results show that in the radio frequency (RF) range of 230-270 GHz, the conversion loss of single
sideband converter was 8.6—12.7 dB for suspended microstrip—line mixer, while that was 8.4-11.4 dB
for ordinary microstrip —line mixer with RF range of 220-260 GHz. Contrast results showed that the
bandwidth of the suspended microstrip—line mixer was larger than that of the conventional microstrip—line
mixer, but its flatness was worse. Finally, considering some undesirable factors introduced in the micro
assembly processes, the simulation was calculated and compared with the measuring data, it was found
that the results matched well.
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Fig.1 3D model of GaAs Schottky diode
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Fig.2 Circuit topology of the sub—harmonic mixer
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Fig.3 Whole simulation model of mixer circuit
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Fig.4 (a) Simulated single side—band conversion loss of
suspended microstrip—line mixer; (b) Simulated single

side—band conversion loss of microstrip—line mixer

2 MK R

& 5 2 250 GHz UG IR AN A% S K], DA
R LA RO RS A R TS AL, S R
AT U, T e 235 R Y AL 8 1) LU 5 M A, R F S TR
PRIR 2 5 J0 IR oy R IR 2R A B LA, S T B
E S R i B S AR R, AR T SR B
R VR PR EC D | TS5 BOFE 12 X 5 L AN S 3515

{5 250 GHz IR MA SCHIE . () BEMATE
(b) il T 2k
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microstrip—line; (b) Conventional microstrip—line
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Fig.6 (a) Measured results of single side—band conversion
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results of single side —band conversion loss for

microstrip—line mixer
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Tab.1 Performance comparison of

terahertz mixers

References Working frequency/GHz Conversion loss(SSB)/dB

[8] 210-230 Optimum 11.5

[9] 380 12

[11] 120 10

[12] 170-192 Optimum 7.9

[13] 225-270 Optimum 9.5
Proposed 220-270 Optimum 8.6
Proposed 220-260 Optimum 8.4
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Fig.7 (a) Comparison between simulation and meaurement of
suspended microstrip-line mixer; (b) Comparison between

simulation and meaurement of microstrip—line mixer
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