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Abstract

In this paper, the 94 GHz, low conversion loss, and high isolation single balanced mixer is designed and
fabricated using GaAs-based metamorphic high electron mobility transistors (MHEMTSs) with 70 nm gate length
and the hybrid ring coupler with the micromachined transmission lines, dielectric-supported air-gapped microstrip
lines (DAMLs). The 70 nm MHEMT devices exhibit DC characteristics with a drain current density of 607
mA/mm, an extrinsic transconductance of 1015 mS/mm. The current gain cutoff frequency (fr) and maximum
oscillation frequency (fax) are 320 GHz and 430 GHz, respectively. The fabricated hybrid ring coupler shows wideband
characteristics of the coupling loss of 357 + 022 dB and the transmission loss of 380 + 0.08 dB in the measured
frequency range of 85 GHz to 105 GHz. This mixer shows that the conversion loss and isolation characteristics are
25 dB ~ 2.8 dB and under -30 dB, respectively, in the range of 9366 GHz ~ 9425 GHz. At the center frequency of
A GHz, this mixer shows the minimum conversion loss of 25 dB at a LO power of 6 dBm. To our knowledge, these
results are the best performances demonstrated from 94 GHz single balanced mixer utilizing GaAs-based HEMTs
in terms of conversion loss as well as isolation characteristics.

Keywords : Single balanced mixer, 70 nm gate length, MHEMT, DAML, Hybrid ring coupler
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Fig. 1. Schematic cross-section of InGaAs/InAlAs/GaAs
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structure.
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