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A Low-Supply-Voltage,

Wide-Bandwidth CMOS Analog Multiplier
and Its Application to a 2.4GHz RF Downconversion Mixer

Hiroo KUMAGAI, Hiroyuki TANIGAWA, Koichi TANNO and Okihiko ISHIZUKA

Abstract

In recent years, the world of wireless communications has been changing very rapidly. The wireless
communication devices need RF analog circuits such as mixer. In CMOS technology, if it successfully merges
RF analog and baseband digital blocks, it is possible to reduce size, weight, cost and power consumption.
However, the circuit elements which can be operated under low supply voltage are required because of
lowering of the breakdown voltage with the development of fabrication technique in CMOS process.

In this paper, a low-supply-voltage and wide-bandwidth CMOS analog multiplier is proposed, which is
indispensable for mixer. The proposed multiplier has advantages of low voltage operation and low noise.
Simulations of the multiplier demonstrate the input range of 0.54 V,_;, the -3 dB bandwidth of 1.03 GHz
and the S/N ratio of 131 dB with Vpp=2 V. Next, the proposed multiplier is applied to a downconversion
mixer. The mixer can be operated at Vpp=2 V, and the conversion gain and 3rd order intercept point (IIP;)
are ~0.8 dB and +10.9 dBm, respectively.
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