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Abstract

This study entailed the design of a K-band low noise amplifier (LNA) by using the 65-nm bulk CMOS process. In the designed
low noise amplifier, a large transistor was used to reduce the size of the lossy gate series inductor, resulting in low noise and high
gain. In addition, the source generation and shunt inductors were used at the input stage to enable simultaneous noise and input
matching. The LNA had a size of 0.67x0.39 mm? including RF and DC pads. A peak gain of 19.5 dB and a minimum noise figure
of 2.31 dB were achieved. Owing to the design, the input and output return loss was more than 10 dB at 17~23 GHz
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Fig. 1. Schematic of low noise amplifier.
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Fig. 2. Electromagnetic structure of LNA.
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Fig. 3. Layout of low noise amplifier.
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Table 1. Comparison with other K-band CMOS LNAs.

This work
Rt | @@ | B |
Tech 65 nm 65nmm | 6 5nm | 0.18 um | 65 nm
1 omos | cMos | cMmos | cMos | cMmos
BW
arg | VB | 722 | 212724 19~220 | 2245
NF min.
| 2 33 36 41 34
RL
<10 | < —10%| < -8 ; < —11
[dB]
Peak
Gan | 195 149 19.1 132 | 2046
[dB]
IP1dB
(B 16 2% 31 N/A N/A
VDD
| 1 03 0.6 11
[Vl
Pdc
169 1.9 0.99 7.1 12
[mW]
ESD | Yes N/A N/A NA N/A
Area |07 039 035 1.36 038
[mm]

*Only input return loss plot
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