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Design and Analysis of Mixer in Direct-conversion Receiver
Yuta NAKASHIMA, Koichi TANNO, Okihiko ISHIZUKA, Takako TOYAMA

Abstract
Recent years, the wireless communication systems has been changing rapidly. In order to realize the portable

electric devices, the miniaturization, light weight and low cost are important issues, and longer operating life of
the battery is also desired. The implementation of RF analog circuits and baseband digital circuits in the same
chip by using CMOS technology leads to reduce size, weight, cost and power consumption. However, it is very
difficult to realize it. In this paper, an even-harmonic mixer using LC' tanks instead of the load and the current
source is proposed. The proposed mixer has advantage of low-voltage operation and large conversion gain.
Next, for the proposed mixer, 45° phase shifter with the frequency doubler is proposed. The proposed phase
shifter has advantage of low-voltage operation. Furthermore, the delay error is minimized by the same circuit
configuration. In order to confirm the proposed mixer and phase shifter, the combined circuits are evaluated
Simulations of the circuits demonstrate the conversion gain of ~17.3 dB and maximum phase error of 0.1° with
Vop=1.5 V.
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