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An E-Band Compact MMIC Single Balanced Diode Mixer for
an Up/Down Frequency Converter
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Abstract

This paper presents a compact single balanced diode mixer fabricated using a 0.1 #m GaAs p-HEMT commercial
process for an E-band frequency up/down converter. This mixer includes a LO balun employing a Marchand balun
with a good RF performance. In order to improve the port-to-port isolation, a high pass filter and a low pass filter
are include in this mixer at the RF and IF ports, respectively. The fabricated mixer with a very compact size of 0.58
mm2(0.85 mmx0.68 mm) exhibits a conversion loss of 8 ~12 dB and an input P1dB of 1~5 dBm at the LO power
of 10 dBm from 71~86 GHz.
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The size is 0.85%0.68 mm’.
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Table 1. Performances summary and comparison with
other works.

F4 ¥4 A% MMIC B

Parameter | This work (3) 4) Q)
RF fre.
71~86 70~90 | 72~84 | 70~95
(GHz)
Conversion
8§~12 9 10~11 10~12
loss(dB)
LO power
1 4 1
(dBm) 0 5 3
LO-RF iso.
- 14 ~
(dB) 30 30~35
Input P1dB .
(dBm) 1~5 1 2 0
Tovol Diode Diode | Resistive 1Q
OPOOEY 1 spM IRM | SBM |modulator
Pr 0.1 #zm [0.15 gm [0.15 gm |0.15 pm
tech?lij(s)s GaAs GaAs InGaP GaAs
&Y p-HEMT | mHEMT | HEMT | mHEMT
Chip size | o esx0.68 | 2x15 | 1.8x24 | 2.5x1.3
(mm’)

SBM: Single balanced mixer, IRM: Image rejection mixer
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