BEEHEEZHIGE B19%5 F 1258 20085 128 H3C 2008-19-12-06
2% IF o] WAE MMIC o% 338 g4 £37)
An MMIC Doubly Balanced Resistive Mixer with a Compact IF Balun
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Abstract

This paper presents a wideband doubly balanced resistive mixer fabricated using 0.5 #m GaAs p-HEMT process.
Three baluns are employed in the mixer. LO and RF baluns operating over an 8 to 20 GHz range were implemented
with Marchand baluns. In order to reduce chip size, the Marchand baluns were realized by the meandering multi-
coupled line and inductor lines were inserted to compensate for the meandering effect. IF balun was implemented
through a DC-coupled differential amplifier. The size of IF balun is 0.3x0.5 mm” and the measured amplitude and
phase unbalances were less than 1 dB and 5°, respectively from DC to 7 GHz. The mixer is 1.7x1.8 mm’ in size,
has a conversion loss of 5 to 11 dB, and an output third order intercept(OIP3) of +10 to +15 dBm at 16 dBm LO
power for the operating bandwidth.
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Table 1. Performances summary and comparison with other works.

2% IF ZEo] WAE MMIC olF H¥ AF4 =37

Parameter This work (5) (8) 9) (12)
RF frequency(GHz) 8~20 6~30 3~18 4~18 7~10
Conversion loss(dB) 5~11 7~14 75~11 7~12 8~13
LO power(dBm) 16 15 16 7 20
LO-RF Is0.(dB) 35 20 30
LO-IF Iso.(dB) 32 20 38 - 25
RF-IF Is0.(dB) 20 10 27
OIP3*(dBm) 10~15 5~17 5~20 10~12 10~12
Topology Resistive DBM Resistive SBM Resistive DBM Resistive DBM Diode D-DBM
IF balun Active Off-chip Lumped Lumped Lumped
Chip size(mm?) 1.7x1.8 14x1.3 34x7.7 3x2 2.5%2.7

*

SBM: Single Balanced Mixer, D-DBM: Double-DBM.
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