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Third-Order GM-C Filter with rail-to-rail input

common-mode voltage

Student: Cheng-Sheng Kao Advisor: Prof Ching-Chih Hung

Department of communication Engineering

National Chiao-Tung University

Abstract

This paper presents a CMOS low-power rail-to-rail transconductor under a supply
voltage of 1.8-V. Base on the rail-to-rail transconductor, we build a third-order GM-C
filter. Instead of using an n-type and a p-type differential input pairs, we use an n-type
and a level-shift n-type differential input pairs to design a rail-to-rail input stage, and
both of the differential pairs that work in the weak inversion cost less power than the
traditional one. A novel level-shift n-type differential input pair is designed to
maintain constant transconductance. The tunable cutoff frequency of the GM-C filter
is needed. The total transconductance can be tuning by changing the tail current of the
differential pairs. This work designed in TSMC 0.18-um CMOS technology. Results
show that the fluctuation of total transconductance of the proposed transconductor is
less than = 3%. And the cutoff frequency of the GM-C filter is 0.75SMHz to 1.5MHz.
The power dissipation of the GM-C filter is less than 4mW. The total harmonic

distortion of the filter is about -35db.
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