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Design of a highly compact broadband millimeter-wave
monolithic IQ mixer

Li Qin, Xu Leijun, Li Wei
(Institute of RF- & OE-ICs, Southeast University, Nanjing 210096 )
Abstract

A highly compact 26-40GHz monolithic passive IQ mixer was designed and implemented by using a 0. 15um
GaAs pseudomorphic high electron-mobility transistor (pHEMT) process. The microwave monolithic integrated cir-
cuit of the mixer incorporates ring quad diodes and an advanced intermediate frequency (IF) extraction circuit, and
it uses the spiral Marchand balanced to unbalanced transformer (Balun) to provide balanced radio frequency ( RF)
and local oscillator (LO) signals and reduce the die size. Tts tolal size is less than 1. 5mm x 1.35mm. The on-wa-
fer measurement results show the mixer’ s good performance below; a low conversion loss of —6.5 to —13dB, an
image rejection of 18 ~26dB over a 26 —40GHz RF bandwidth, and a DC — 6GHz IF bandwidth. The IQ mixer also
presents its high isolation performance; the LO-RF isolation of more than 23dB, the LO-IF isolation of no less than
29dB, and the RF-IF isolation of more than 26dB.

Key words: IQ mixer, coupler, Balun, conversion loss, image rejection ratio, monolithic integrated
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