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140 GHz 40 nm CMOS A %4 FZ7]
A 140 GHz Low-Noise Amplifier in 40 nm CMOS
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Abstract

This paper presents a 140 GHz four-stage low-noise amplifier in a 40 nm CMOS process. The input, output, and interstage of the
amplifier were matched using a microstrip line (composed of lowest two metal layers and a top metal layer). An AC ground using
bypass capacitors was formed to minimize the effect of the internal inductance of the external power supply. The number of capacitors
was chosen considering an ideal AC ground case for the ground and noise figures. D-band on-wafer measurements indicated a gain
of 15.6 dB, noise figure of 8.8 dB, and power consumption of 18 mW. The circuit area, including the pads, was 490 £mx430 ym.
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Fig. 1. Schematic of the 140 GHz 4-stage single-ended
amplifier.
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140 GHz 40 nm CMOS A &< Z=Z7)

# 1. DU ARy %7 A5 vl
Table 1. Comparison of recently published D-band low-noise amplifiers.

Center freq. Peak gain | 3-dB BW | Noise figure Py Area includin
Ref. Technology (GHz) q Topology ( ng) (GHz) ( dB)gu (mle) pads (mmz)g
[3] 22 nm FDSOI 135 4-stage differential LNA 16 40 8.5 55 -
[4] 40 nm CMOS 120 8-stage single-ended LNA 20.6 40.6 6 - 0.225
[5] 65 nm CMOS 126 4-stage single-ended LNA 144 17 12 22.6 1.9
[6] 40 nm CMOS 160 3-stage differential LNA 11.6 24 - 42 0.29
vg’fk 40 nm CMOS 135 |4-stage single-ended LNA| 156 15 88 18 021
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