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Abstract

In the front-end receiver of a GPS, the noise figure is extremely important and requires a low-noise amplifier with a low noise
figure and small size. This study aims to investigate the design of an L-band low-noise amplifier using the 0.18-um CMOS process.
For low-noise characteristics, the input series inductor was removed, the effective width of the transistor was increased to achieve
impedance matching, and the inductors requiring high inductance had laminated structures with small chip sizes. The low-noise amplifier
achieved a noise figure of less than 2.5 dB, a return loss of more than 10.57 dB, a peak gain of 17.3 dB, and a size of 1.05 mmx0.78
mm in frequency from 1.4~2.1 GHz.
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Fig. 1. Conventional input matching network of LNA and
proposed input matching network of LNA.
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Fig. 6. Simulation and measurement results of noise figure.
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Table 1. Performance comparison with other LNA.

Ref. This work 2] [3] [4]
Noise figure [dB] 1.89~2.52 2.1 (min) 25~2.8 3
ESD YES No No No
Su [dB] <—10.57 - <10 —12
S» [dB] <—125 - <10 —12.6
Perak gain [dB] 173 19 30.5 17.6
Topology CS 2-stage CS 2-stage CS 2-stage Cascode 1-stage
Freq. [GHz] 14-2.1 2.1~24 1.57/2.1/2.412.4/3.5 L5
Chip area [mmxmm] 1.05x0.78 - 2.5x1.5 -
Power dissipation [mW] 17.8 13.5 54.5 0.96
OP1dB [dBm] —0.49 (simul.) - - -
VDD (V) 1 1.8 1.2 0.45
Process 0.18 £m CMOS 0.18 £m CMOS 0.18 zm CMOS 0.18 zm CMOS
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