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Q-Band Wideband Low Noise Amplifier Using 65-nm Bulk CMOS Process
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Abstract

This study presents a Q-band wideband low-noise amplifier (LNA), which is implemented and verified using a 65-nm bulk CMOS
process, for millimeter-wave applications. The proposed low-noise amplifier uses a transformer structure at the input stage to obtain
broadband input-matching characteristics. Under 1-V supply voltage, the proto-type LNA achieves a simulated peak gain of 22.74 dB
with gain variation of +0.37 dB in frequency band. The simulated noise figure (NF) was 3.27 dB at 40 GHz while consuming 17
mW. The core occupies an area of 0.13 mm’.
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Fig. 1. Schematic of proposed LNA.
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Fig. 2. Full electromagnetic (EM) structure of proposed LNA.
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Fig. 3. Chip microphotograph of proposed LNA (core size
is 0.13 mm?).

237



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 34, no. 3, March. 2023.

AZE At 5719 ?Hxﬂ 3 *} g HolFuH, 39
o] 371 013 mmolth. 2T A E vias)
signal line2e] #AZF el 2lsf "“—‘O] otste & o E
2, o]& EM AlEdo)dS T3l HEe] vt 2 HAs)
£ FotodA Age A34E 04_7’_1} stk &
Lvooz, Lvoos, Lo, Loz, Loy, 2H] 93] & AEH S A
al7] et FEE HA 1 74(20 pmyg Fi
Ttk

I 2A 2

Aotd ARS SE7E 1V FF A% 045 V/
045 V / 0.55 Vo] Al°IE Hlo]oj 2~ Heks Q17hsh3it.
% 45 AFS 53719 o] 59 =
A ARE HAZT) z;ﬂ A3 33 o]E-2 40 GHzol
Al 22 dBOJt}. 18 5+= S-parameter®] AlEd oA} S4

40

=
=)
T

35 L —®—S21 $im. | --+- $21 Meas.
30 |

= 25 |

g [ gl add

s . //- b

= 15F \

O \

£

20 25 30 35 40 45 50 55 60 65

o w
T

Frequency (GHz)

a8 4 ARs FF719 Su(°15)
Fig. 4. S (gain) of proposed low noise amplifier.
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Fig. 5. S & S (input-output return loss) of proposed low
noise amplifier.
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Table 1. Performance summary of LNA.
Parameter This work* Ref. [4] Ref. [5]
Technology 65-nm bulk | 65-nm bulk | 65-nm bulk
CMOS CMOS CMOS
Topology 3 2 2
Frequency [GHz] 35~45 37~40 19.2~389
Peak gain [dB] 22 13.04 13.5
Noise figure [dB] 3.35% 447 3.1~45
Power dissipation
(mW] 17 11.6 6.36
Core area [mm’] 0.13 0.17 0.13

*Simulation result.
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