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Design of W-Band Low-Noise Amplifier for Radar
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Abstract

This article presents the design of a W-band wideband low-noise amplifier (LNA) using a 65-nm bulk complementary metal - oxide
semiconductor process. A negative feedback transformer is used as an input matching network for wideband matching of the LNA.
The transformer is composed of the input shunt inductor and the source inductor of the transistor. The transformer is optimized to ach-
ieve low-noise performance and to prevent gain degradation while achieving wideband matching. The LNA has a size of 0.45x0.53
mm, including radio frequency and direct-current pads. As a result of the design, the return loss is more than 10 dB in the 75—85
GHz band, with a peak gain of 17 dB and a minimum noise figure of 4.8 dB.
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Fig. 1. Equivalent circuit of transformer
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Fig. 2. Schematic of low noise amplifier.
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Table 1. Comparison with other works.

This work .

Ref. (sim) [6] [7] [8] [9]

Tech 65 nm |28 nm | 55 nm | 65 nm | 65 nm

' CMOS | CMOS | CMOS | CMOS | CMOS
Single . . Single .
Structure 0 diff Diff Diff to diff Single
Stage 2 3 3 4 3
Freq. [GHz] | 75~85 | 81~91 |66~81 | 60~90 |62.5~92.5
BW [GHz] 10 10 15 30 30
NF min.

(dB] 4.8 517 5.09 6.3 55
Gain [dB] 17 25 11.8 14.2 18.5
Gain/stage

8.5 83 39 3.55 6.17
[dB]
IP1dB[dBm] —14 —32 | —6.8 —11 —16.5
VDD [V] 1 &2 0.6 1 1.8 1.8
Pdc
44.5 15 40 335 27
[mW]
ESD Yes Yes Yes Yes No
Area [mm’] | 0.24 052 | 008 | 0455 | 0.06

" Area without including bondpads
" Shunt-series transformer
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