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A D-Band Low-Noise Amplifier Using a 28-nm CMOS Process
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Abstract

This paper presents a D-band low-noise amplifier using a 28-nm CMOS process. The low-noise amplifier consists of four differential
common-source stages, each adopting a capacitance neutralization technique to improve stability and gain. Impedance matching is im-
plemented using a transformer and a transmission line. To reduce the imbalance in the differential signal, a bypass capacitor was con-
nected to the transformer, and the input and output transformers were optimized for impedance by connecting the capacitance to the
single-ended signal path. The measurement shows that the low-noise amplifier exhibits a peak gain of 17.8 dB at 139 GHz and a 3-dB
bandwidth of 20 GHz. The total chip area including the pads is 0.4 mm’® and the dc power consumption is 50.2 mW.
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Fig. 1. Schematic of D-band low-noise amplifier.
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Fig. 2. Core layout of input stage.
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Fig. 5. Layout of first-stage input transformer and bypass
capacitor.

R ES

I %3 % Agaloly 2
AAG ARE $E71E 28-nm CMOS bulk 54 %
3 AFEHAY, I8 62 ALE Afw 5719 H A
7‘101‘:} HEE gt Fo] BHE 737 mx545 pmo]
, 1V 5 AgellA] 719 AHHES 502 mW

O] E‘r. SZ7]9] S-parameter= D-band extender modules
A3k vector network analyzerE AHE-8lo] on-waferZ 2
Attt 19 72 ARE At 53719 S-parameter
=4 9 A &g oA Aoty 4 H S—parameteroﬂ =
W, 139 GHzollA 17.8 dBY FHulol5 ALH, 20
GHz9] 3-dB 19 &S vepdlloh 3t ?J‘j-‘} '-i-l 9 A

737um

28 6. DY AL ZE719 F AR
Fig. 6. Chip photograph of D-band low-noise amplifier.
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Fig. 7. Measured and simulated S-parameters of D-band
low-noise amplifier.
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amplifier.
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Fig. 9. Measured A-factor of the D-band low-noise amplifier.
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Table 1. Comparison with previous D-band low-noise amplifiers.

Ref | Tech Freq | Gain | BW NF Ppc | Area
' " | (GHz) | (dB) | (GHz) | (dB) | (mW) | (mm’)
CMOS
[1] SOI 1255 16 31.5 8 75 0.37
157
45 nm
CMOS | 104~
[3] 28 1| 132 217 28 8.4 18 0.26
CMOS | 112~
* -
[6] 65 om| 128 24 16 | 114 61
CMOS | 132~
[7] 40 mm| 147 15.6 15 8.8 18 0.21
This |CMOS | 129~ "
work 128 nm | 149 17.8 20 7.6 50.2 04

*Simulation.
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