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Design of Miniaturized High-Gain Low Noise Amplifier Based on 65 nm
CMOS Process
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Abstract: An X-band miniaturized high-gain low noise amplifier (LNA) is developed based on 65 nm Complementa-
ry Metal Oxide Semiconductor (CMOS) process. By studying the influence of transistor size and bias voltage on noise fig-
ure and gain performance, the transistor size and bias voltage under low noise and high gain condition are determined. The
transformer matching network is adopted for the input, output and inter-stage matching of LNA, which reduces the LNA
size to 0.33 mmx0.73 mm and improves the circuit isolation. By embedding shunt capacitance in the transformer, the cou-
pling coefficient of the transformer is reduced. Furthermore, based on the differential common source (CS) topology, the
neutralization capacitance technology is introduced to effectively suppress the Miller effect caused by the parasitic capaci-
tance between the gate and drain of the transistor, and improve the gain and stability of the LNA. The test results show that
the maximum in-band gain of the LNA is 22.9 dB, the minimum noise figure is 2.8 dB and the power consumption is
49 mW at 1 V supply voltage. In the RF transmitter and receiver system, this LNA has a good application prospect.
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