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3 mm sub-harmonic mixer

XTANG Bo, DOU Wen-Bin, HE Min-Min
(State Key Laboratory of Millimeter Waves, Southeast University, Nanjing 210096, China)

Abstract: A sub-harmonic mixer is presented with micro-strip at 3 mm wave length. The key device of the mixer is a pair
of GaAs beam lead anti-parallel Schottky diode (type MS8251). According to the request of the local oscillator (LO),
radio frequency ( RF) and intermediate frequency (IF) networks of sub-harmonic mixer, the large signal impedance of
anti-parallel diode pair, which is stimulated with the LO signal alone, is simulated by harmonic balance method firstly. The
LO network is designed based on the result above. Then the small signal impedance of anti-parallel diode pair with LO stim-
ulation is simulated and the RF network is designed. A 3 mm waveguide to micro-strip translation is also designed in the
paper, and the sub-harmonic mixer is fabricated on the RF-Duroid 5880 with 0. 127 mm thick and dielectric constant g, of
2.22. According to the measurement result, the conversion loss which is lower than 15 dB is achieved with the RF ranged

from 90 GHz to 95 GHz and the LO frequency of 46.3 GHz.
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Fig.1 Schematic diagram of the sub-harmonic mixer
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Fig.2 Waveguide to microstrip translation model
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Fig.3 Simulation results of the waveguide to microstrip trans-
lation
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Fig.4 Low pass filter model

0 — e
——S11 /4 AFU
410+ [ '
i X& }
m =20 . l[ '9,W€ \
> Y, o
4 A
304! ‘f?\‘
L
401 S

50 S
0 10 20 30 40 50 60 70 80 90 100
fIGHz

s FRpmAR I g 5 o 7 FL A R

Fig.5 Simulation results of the low pass filter
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Fig. 6  Sub-harmonic mixer structure
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Fig.7 Simulation results of the T-type RF port
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Table 1 Diode parameters
I/A R./Q N TT/s Cy, (pF)
3.2x10°1 7 1 0 0.025
¢,/ (pF) M EG/(eV)  u/V BV/V IBV/A
0.02 0.50 1.42 0.85 4 1x10°°
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Fig.8 Simulation schematic in the ADS2006A
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Fig.9  Conversion loss simulation curve with the RF fre-
quency
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Fig. 10  photos of the sub-harmonic mixer
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Fig. 11 Measurement diagram of Sub-harmonic mixer
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Fig. 12 Conversion loss measurement curve with the RF fre-
quency
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