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Abstract

In this paper, the mixer was implemented in the non-radiative dielectric waveguide that is the main component of
60 GHz band radio telecommunications equipment which a demand increases for the purpose of point-to-point commu-
nication network. As to the manufacture of the non-radiative dielectric waveguide mixer, it was the implementation
of the dielectric line combiner to be most difficult. The thing which that gives shape to the curvature which is the
dielectric line determined and the to place in the exact interval thing are easy. For this reason, it was very difficult
to make in order to have the regular performance in the case of the mixer having the dielectric line combiner. In this
paper, since the dielectsic line combiner was replaced with the waveguide directional coupter and the manufacture was
possible through a processing it had the characteristic that a combiner is fixed. In result, the productivity of a mixer
was innovatively improved. The design frequency of the mixer implemented through this paper RF and LO are 57~64
GHz. IF Is DC~2 GHz. The down conversion loss toward the RF input of 60~62 GHz was measured by 10£1 dB
in the condition that LO is 10 dBm, 60 GHz.
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Fig. 1. The structrue of the mixer.
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Fig. 2. Geometry of 2-hole waveguide directional cou-
pler.
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Fig. 3. Design parameter of 2-hole waveguide direc-
tional coupler.
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Fig. 4. Design result of the waveguide directional cou-
pler which doesn't considier machining.
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Fig. 5. The structrue of the waveguide directional cou-

pler.
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Fig. 6. The design result of the waveguide directional
coupler.
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Fig. 8. Matching using the high dielectric sheet.
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Fig. 9. Return loss test result of the matching circuit.
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Fig. 10. Test setup of conversion loss.
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Fig. 11. Down conversion loss test result.
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Table 1. Specifications of the manufactured mixer.

F Parameters A3 vl 2

RF/LO 57~64 GHz

Frequency
IF DC~2 GHz | @£1 dB BW

Conversion loss 101 dB @2 GHz BW

Harmonic rejection 30 dB

RF input P1dB 6 dBm

LO power level 10 dBm

IEAE ANE FA 0.2 mm

) Voltage 07V

Diode bias

Current 8 mA
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Fig. 14. The photograph of the manufactured mixer.
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