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Design of A Current-mode Bandpass Filter in Receiver for High
speed PLC Modem
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Abstract In this paper a 6" 1MHz~30MHz bandpass filter for Power line communication(PLC) modem receiver
is designed using current mode synthesis method which is good to design the low-voltage and low-power filter. The
designed bandpass filter is composed of cascade connecting between 3™ Butterworth highpass filter and 3™ Chebychev
lowpass filter. As a core circuit in the current-mode filter, a current-mode integrator is designed with new architecture
which can improve gain and unity gain frequency of the integrator. The gain and the unity gain frequency of the
designed integrator is each 32.2dB and 247MHz. And the cutoff frequency of the designed 6™ bandpass filter can
be controlled to S0MHz from 200KHz according to controlling voltage and the power consumption is 2.85mW with
supply voltage, 1.8V. The designed bandpass filter was verified using a 0.18um CMOS parameter.

Key Words : PLC modem, Current-mode, Integrator, Bandpass filter, Voltage-controlled frequency tuning.
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[Fig. 1] The typical current-mirror current-mode integrator
and small signal equivalent circuit
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[Fig. 2] The proposed current-mode integrator to increase
gm and small signal equivalent circuit
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[Fig. 3] Simulation results of typical integrator and proposed
integrator
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lowpass filter
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high-speed PLC modem
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