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A Tunable High Q and Low Noise Active Band-Pass Filter

Based on a Novel Differential Active Inductor”

ZHANG Zheng ,ZHANG Yanhua™ ,WEN Xiaowei ,NA Weicong
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Abstract: A tunable,hich Q and low noise active band-pass filter ( THQLNA-BPF ) using a double gyration cross
coupling differential active inductor ( DGC-DAI) is presented. At the input stage, a differential common-base
common-emitter structure is employed to suppress the noise and obtain high frequency characteristic. At the output
stage , a differential common-collector amplifier is used to obtain high drive capability and high isolation. At active
inductor filter network ,the advantages of the wide tunable range of inductance value,high () value and low noise of
the DGC-DAL is utilized to realize the wide tuning range of the center frequency,high () value and low noise of BPF
respectively. Furthermore,a variable capacitance diode network is used also to further improve tunability of center
frequency and the ) value of the BPF. And an active tunable negative resistance network is used also to further
independently tune and improve () value of the BPF. Based on WIN 0.2 wm HBT GaAs process, the performance of
THQLNA-BPF is verified. The results show that the center frequency can be tuned from 1.68 GHz to 4.32 GHz, the
tuning bandwidth is up to 2.64 GHz,the maximum and minimum () value reaches 83.6 and 33.6 respectively, the
noise figure is in the range of 6.04 dB ~ 8.83 dB, the stability coefficient is greater than 1 and the input 1 dB
compression point is —=7.3 dBm at a frequency of 3.69 GHz,the static power consumption is less than 18 mW.
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