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Abstract

This paper proposed a 3~4GHz variable-gain low-noise amplifier for 5G base-stations, which is implemented in a
28nm CMOS technology. It consists of two RF amplifiers and one pi-type resistive attenuator. The RF amplifier is
based on a resistive shunt-feedback topology to achieve a broadband characteristics and smaller chip size, and the
resistive attenuator can provides a 1-dB step gain control function with 8-bit digital signal. Thus, it can improve
voltage gain, noise figure, and linearity in sub-GHz 5G receivers. From the simulation results, the proposed low-noise
amplifier has a gain rage of -12dB to +13dB with a 1-dB step over 3~ 4GHz frequency range. In addition, it shows
a noise figure of 3.84dB and IIP3 of -7.7dBm at the +12dB maximum gain, and a NF of 12.34dB and IIP3 of
+30.39dBm at the - 13dB minimum gain. It consumes 22.2mA from a 1.2V supply.
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Table 1. Simulated results of the attenuator

. Signal loss(dB) Signal loss
Digial code @ 37GHz diference (dB)

127 -342

63 -4.43 1.00
31 -547 1.04
15 -6.53 1.05
7 754 1.01
3 -8.54 1.00
1 -054 1.00
0 -10.54 0.99
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Table 2. Summary of simulation result of the LNA

LNA Gain| Current | Sy | NF P1dB” [IP3™

@+13dB | 222 +13 | 38 -173 -7.7

@-120B 0 -12 | 123 +12 +30.39

CHe| mA dB dB dBm dBm

+ S21 2 NF(noise figure): S—parameter simulation

= P1dB one-tone test: f1=3.7GHz

w ||P3 two-tone test: f2=f1+1MHz (f1=3.7GHz and f2=
3.701GHz2)
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