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W-Band High-Gain Low-Noise Amplifier Design Using MOS
Capacitor Neutralization Technique

ZIE{ A

/g't—ll'XH D oo

i
rgt

251y - 2

Ha-Jung Park - Jun-Seong Kim - Jae-Hyun Park - Byung-Sung Kim

e o
& =aolMe 65nm CMOS $ 4= o8-8t 49| Ay T a2z TR 80 GHz Wl L o5 Ajtw 55715 A7
stolnt. HelmE s tielo N 5 hn 2o o] SAsHE e léH WA} A%E MOS AMAE S AHg-sked 7]
E Hge A

o} T 7+ Cs TAIATE MOS ATAIH 9 well vlo]oj s fA o wE o] 59 WslE HAESY,
ES Ag F e oo 2AS Tyt 239 Hu) l%% 83.2 GHzoll A 2843 dBolH, Al &do|Ad A3}
- 89 dBo|t}. A e AFS FE7]+= 12V &7 AYA 2= 50 mWe DC A8S AR

Abstract

This study presents a four-stage common-source(CS) differential low-noise amplifiers at the 80 GHz band developed by using the
65-nm complementary metal - oxide - semiconductor(CMOS) process. To improve the gain of CS structures in the millimeter wave band,
the Cyq capacitance between the gate and the drain is neutralized by using a cross-coupled MOS capacitor. By varying the Well bias
configuration of MOS capacitor, the characteristics of the amplifier is observed, and the optimal bias condition is derived to achieve
maximum gain and high stability. The implemented circuit showed a maximum gain of 28.43 dB at 83.2 GHz and a simulated noise
figure of 6.89 dB. The low noise amplifier consumes 50 mW direct current(DC) power from a 1.2 V supply voltage.
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Table 1. Performance comparison with prior arts.

Ref. Process Type I;Zeilrll( }f)z]lilef:; 3]3(\17\]/3 EI;;Z (}:1]13(?:) (i?)\cf)
(dB) (GHz) (GHz) dB)
1] 65-nm CMOS | 6-stage single-ended cascode 22 84 20 6.8~104 - 21
2] 65-nm CMOS 3-stage differential CS 23 63 6 5.3% —3* 32
This work | 65-nm CMOS 4-stage differential CS 2843 83.2 2.6 6.89~7.64%| —21* 50

* Simulated value.
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Fig. 9. Measured and simulated S-parameter result.
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