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An Image-Rejection Complex Filter with Low Power Based on
Transconductance-Resistance-Capacitance Cells

ZHANG Hong', ZHAO Tong', HE Yu', LI Hao*, CHENG Jun'

(1. Department of Microelectronics, Xi’an Jiaotong University, Xi’an 710049, China;

2. Department of Electrical and Computer Engineering, Queen’s University, Kingston, Ontario N6C5V9, Canada)

Abstract: A Ist-order transconductance-capacitance-resistance (G,,-R-C) complex filter for image
rejection in low-IF wireless sensor network (WSN) receiver is proposed to reduce the power
consumption of radio frequency receiver in WSN. The proposed cell adopts two fully differential
G, -cells with low power and R-C loads to perform low-pass filtering for the input I/Q signals,
while the frequency translation is realized by two additional differential G, cells through directly
cross-adding relevant currents. Resistive source degeneration is adopted in the G, cells to improve
linearity. Based on the proposed Ist-order cell, a 4th-order Butterworth complex filter with
center frequency of 300 kHz and bandwidth of 160 kHz is designed using the 0.35 ym CMOS
technology. Simulation results under 1% I/Q mismatch show that the filter achieves an image
rejection ratio of 50 dB, an in-band 3rd-order input intercept power of 25. 1 mW, a pass-band gain
of 18 dB, and an RMS voltage of input referred noise of 35 pV with current consumption of only
760 pA from a 2.7 V supply. All the simulated parameters achieve the system requirements of
WSN with low power consumption.
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