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A Design of Lowpass Active Filter for ADSL TxXRx Stage
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CMOS analog lowpass filters using speech signal bandwidth for a Asymmetrical Digital Subscriver Line
(ADSL) modem are presented. Designed active lowpass filters are composed of the CMOS complementary
high-swing cascode stage which can increase transconductance of an active element. As a result, their cutoff
frequency are 138kHz and 1,100kHz respectively. A low-voltage high-swing cascode integrator which
improved on a gain and unit gain frequency used to design the filters. The designed filters are verified by

HSPICE simulation with the 0.25im CMOS n-well parameter and a single 2.5V power supply.
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Fig. 1. Structure of ADSL Front-end stage,
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Fig. 2. AC characteristic of proposed active element.
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Table 1. The specification of Tx lowpass filter.

Max input level 1 Vpd
Max output level 1 Vpd
Cutoff Freguency 138 Kz

Fitter Function 3rd-Elliptic
Max in-band ripple 1d8
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Fig. 3. Linearity of proposed active element.
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Fig. 4. Tx 3rd continuous-time lowpass active filter.
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Fig. 5. The cut-off frequency of Tx 3-rd filter.
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Table 2. The specification of Rx lowpass filter,

Max input level 1 Vpd
Max output level 1 Vpd
Cutoff Freguency 1,100 e
Filter Function 3rd-Butterworth
Max in-band ripple 1d8
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Fig. 6. Rx 3rd continuous-time lowpass active filter.
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Fig. 7. The cut-off frequency of Rx 3-rd filter,
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