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Design of Variable Gain Amplifier with a Gain Slope Controller in
Multi-standard System
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Abstract

In this paper, variable gain amplifier(VGA) with a gain slope controller has been proposed and
verified by circuit simulations and measurements. The proposed VGA has a gain control, gain slope
switch and variable gain range. The input source coupled pair with diode connected load is used for
VGA gain stage. The gain slope controller with switch can control VGA gain slope. The proposed
VGA is fabricated in 0.18 mm CMOS process for multi-standard wireless receiver. The proposed two
stage VGA consumes min. 2.0 mW to max. 26 mW in gain control range and gives input IP3 of
-3.77 dBm and NF of 287 dB at 1.8 V power supply under -25 dBm, 1 MHz input. The proposed
VGA has 37 dB(-16 dB ~ 21 dB) variable gain range, and 8 dB gain range control per 0.3 V control
voltage, and can provide variable gain, positive and negative gain slope control, and gain range control.
This VGA characteristics provide design flexibility in multi-standard wireless receiver.
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Table 1. Performance summary and comparison.

Performance [9] [10] [11] This work

05 ym | 025 ¢m | 018 /m 0.18 m
CMOS CMOS CMOS CMOS

3 dB 524 MHz
. 150 MHz | 360 MHz | 10 MHz . .
bandwidth (min. Gain)

Power 125 mW | 27 mW | 138 mW | 2~2.6 mW
consumption| / 33V | /25V | /18 V / 18V

Gain range| -5~10 -40~40 | -33~44 -16~21

Technology

/ stage /1 /4 /3 /2
Slope control No No No Yes
Chip area 0.15 0.428 0.151 0.014 / 0504
(mm®) ' (core) |(with pad)](core/with pad)
Year 1998 2003 2007 2008
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