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Design of Single Balanced Diode Mixer with Filter for Improving
Band Flatness in Microwave Frequency Down Converter
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Abstract

In this paper, we introduce design and implementation results of the single balanced diode mixer for European
point-to-point microwave radio in order to improve flatness performance. When a resonator such as RF filter is integrated
with a mixer, impedance characteristic of 50 ohm is maintained only in RF band, not in LO band resulting deterioration
of flatness performance because of LO power variation on the diode. In the paper, we suggest a design method of mixer
integrated with image rejection filter and LO harmonic filter to have a better performance of flatness using embedding
electrical length between filter and mixer's port. Frequency specification of fabricated mixer is 21.2~22.6 GHz for RF,
19.32~20.7 GHz for LO and 1.88 GHz+/—50 MHz for IF, respectively. Measured results show conversion loss of
8.5 dB, flatness of 2 dB, input P1dB of 8 dBm, IIP3 of 15 dBm under LO power level of 10 dBm. Return losses
of RF, LO and IF port are under —12 dB, —10 dB and —~5 dB, respectively. Isolations of LO/RF and LO/IF are
20 dB and 50 dB, respectively.
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Fig. 1. Basic block architecture of frequency down
converter.
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Fig. 2. Structure of frequency mixer with image rejec-
tion filter and LO harmonic filter.
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Table 1. Summary of design specification of frequ-
ency mixer and measured results.

Parameters Specifications | Measured results
212~ 212~
RF Frequency 226 GHz 226 GHz
19.32~ 19.32~
LO Frequency 2072 GHz 20.72 GHz
IF Frequency 1.88 GHz +/~ | 1.88 GHz +/ -
50 MHz 50 MHz
10 dBm +/ -
LO Power Level 10 dBm typ. 2 dBm
Conversion Loss 10 dB typ. 8.5 dB typ
Band Flatness <2dB 2 dB max
11P3 > 12 dBm 15 dBm
Input P1dB > 5 dBm 8 dBm
Noise Figure <10 dB 8.5 dB
Image Rejection > 15 dB 20 dB
| < 0n | <0 am
LO/RF Isolation > 15 dB 20 dB
LO/IF Isolation > 20 dB 50 dB
RF/IF Isolation > 30 dB 40 dB
VSWR @ RF port| < —10 dB -12 dB
VSWR @ LO port| < -10 dB ~-10 dB
VSWR @ IF Port < -10 dB -5 dB
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Fig. 3. Simulation results of flatness for extending line
length between resonator and mixer port.
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Fig. 4. Measured results of flatness for extending line
length between resonator and mixer port.
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Fig. 5. Network response(Sy) of image rejection filter.
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Fig. 6. Simulation results of flatness of mixer with/
without resonator.
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Fig. 8. The picture of fabricated mixer integrating with
image rejection filter and LO harmonic filter.
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Fig. 9. Measured results of flatness of mixer with/
without resonator(LO power 10 dBm).
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resonator(LO power §~12 dBm).
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