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Design of Active Bandpass Filter
Considering The Amplitude Flatness of Passband

Inn-Dae Bang
Department of Electronic Engineering, Sogang University

Abstract /11 P

An active capacitance circuit is analyzed in depth and its application to active RF BPF with low
noise figure is discussed. The characteristics of the active capacitance circuit made of FET[1] exhibits
negative resistance and conventional capacitance, which is easily controlled. Howgver, it is difficult to
make the negative resistance adequate in the designated frequency range due to the lack of detailed
analysis, which could make an active circuit unstable as the frequency is going higher or lower. In
this paper, we analyzed the negative resistance characteristics of active capacitance circuits and also
presented the method that the flatness of passband can be controlled. Finally we have designed a
4-stage active BPF, which results in bandwidth of 100 MHz, 0.04 dB insertion loss, 0.2 dB ripple, and
noise figure of 24 dB at 1.75 GHz band.

Key Words : Active capacitance, flatness of passband, negative resistance, filter noise,
common-source series feedback circuits
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Fig. 1. Proposed circuit (a) and its simple equivalent circuit (b)
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Fig. 2. The detailed equivalent circuit of Fig. 1 (a)
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(a) Frequency Response of an Active BPF with (b) S11 of active capactance circuit
Enhanced Amplitude Flatness in Passband
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Fig. 10. The implemented 4-pole active BPE
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