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Down Conversion Mixer for Millimeter Band
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Abstract

A lot of demand for parts of millimeter wave band, as would be expected 57~63 GHz band down conversion mixer
was designed and fabricated using IHP 0.25 um SiGe process. Designed and fabricated mixer was double balanced
type and located reduced 3D balun at RF port and buffer amplifier at outport for suppression LO signal and conversion
gain. Fabricated mixer measured conversion gain of 13.8 dB, P1dB;, —17 dBm and 88 mA of current consumption
characteristics, respectively.
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Fig. 1. Block diagram of down conversion system.
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Fig. 4. Photograph of balun.
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Fig. 6. Photograph of fabricated down conversion mixer.
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Fig. 8. Ceramic substrate for measurements.
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Fig. 10. Characteristics of IF&LO(RF: 57 GHz —20.28
dBm, LO: 50 GHz +0.12 dBm).

Conversion Gain [dB]
o
T

— Simulation iy

—®— 57GHz
2 —®~ 60GHz ‘\Y

—A— 63GHz \
0 \l

Ao
_2 1 1 1 1 1 1 1
-30 -25 20 -15 -10 -5 0 5
RFin [dBm]

T8 11 8 W B WG o)
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Table 1. Comparison of down conversion mixer.

Parameters Reference | Reference This
6] (7
RF [GHz] 61.5 60 57~63
Conversion gain [dB] 16 4 13.8
P1dBi, [dBm] —17 —5 —17
Current consumption [mA] 115 5 88
Chip size [mmz] 1.9x1.65 1.0x0.7 0.8x1.1
. Double Single Double
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60 GHz band.

RF frequency 57~63 GHz
LO frequency 50~56 GHz
IF frequency 7 GHz
Conversion gain 13.8 dB
IF to LO isolation 27 dB

IF to RF isolation 30 dB
P1dBi, —17 dBm
DC 32V, 88mA
Size 0.8x1.1 mm’
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