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Design of Low—Power Programmable Gain Amplifier with

DC-offset cancellation.

Cheol-Hwan Kim

Department of Information and Communications Engineering,

The Graduate School, Pukyong National University

Abstract

This paper presents low-power Programmable «Gain Amplifier
(PGA) with a DC-offset cancellation for a direct conversion receiver
(DCR) to reduce chip area, cost and power. In the receiver stage, the
direct conversion architecture has simplified scheme as compared to
the conventional super—heterodyne architecture because IF stage could
be omitted in the direct conversion architecture, and the system can
be a single chip. The PGA has fully differential scheme to reduce the
noises and distortions 1n the input signal and supply voltage. This
circuit 1s also designed to adjust gains in the range of 4dB to 60dB
in 8 steps for detecting signals with various amplitudes into the
system. We designed PGA gains in 8 steps by adjusting on-resistors
of 16 MOS switches and 8 resistors considering linearity and total
chip size, and DC-offset circuit is based on a Miller effect technique.
It is fabricated using Magnachip/SK Hynix 0.18-uym CMOS
1poly—-6metal process. The proposed system showed excellent gain
error of less than 0.24dB, very small die area of 0.015mmZ2 and low

power consumption of 1.137mW.
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