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Design of 3.1-10.6 CMOS LNA Based on input matching technique of

common-gate topology
Yi-Cheng Chang, Meng-Ting Hsu, Yu-Chang Hsieh

Graduate Institute of Electronic Engineering, National Yunlin University of Science and
Technology, Douliou, Taiwan 64002, R.O.C.

Agsirect

In this study, three stage ultra-wide-band CMOS low-noise
amplifier (LNA) is presented. The UWB LNA is design in 0.18 yum
TSMC CMOS technique. The LNA input and output return loss are
both less than -10dB, and achieved 10dB of average power gain,
the minimum noise figure is 6.55dB, IIP3 is about -9.5dBm. It
consumes 11mW from a 1.0-V supply voltage.

RFour

Fig.1 Schematic of the proposed UWB LNA.

A. Input matching stage
The proposed wideband low noise amplifier is shown
in Figure 1. By a common gate amplifier to achieve

wideband input matching, and matched to 50Q).
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Fig.2. Simple high frequency model.
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B. CS-CG cascode technique

The second stage use high frequency gain topology.
The cascode amplifier provide high gain increased isolation
degree and stability and eliminate the Miller effect common
source amplifier. The high frequency gain stage is sufficient
to provide a gain in the higher frequency band.

C. Output matching stage
The achievable maximum power gain also depends on
the output impedance matching. The output buffer is a
simple source follower, that is
V R

[ 17 S— ouf
>
JEIS ] o o+ Ruur
Smi
where Rout is the output resistance. In order to reduce the
parasitic capacitance arisen from a large device, this buffer
must be reduced despite the larger loss occurs.

Fig.3 Die photograph of the proposed UWB LNA.
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Fig.4 Measured and simulated S-parameter of the proposed LNA.

Ref [5] [6] [71 [8] o] This work
Tec. 0.18-um 0.18-um 0.18-um 0.18-um 0.18-um 0.18-um
CMOS CMOS CMOS CMOS CMOS CMOS
Freq 3.1-10.6 3.1-10.6 3.1-10.6 3.1-10.6 2-11 31-10.6
S;y <97 <9 <-8.7 <-8.6 <-19.9 <-10
S <-9.7 <-9 <-8.7 <-8.6 <-9.14 <-10
Gain .y 9.2 16 131 9.5 121 14.7
NFin 41 foul! 2.7 5 3.6 4.44
11P; -7.25 -7 -9 N/A -10 -14
PBe 235 11.9 139 9.7 143 10.6
Area 0.78 12 N/A 0.98 N/A 0.972
FOM 0.72 2.21 1.86 1.43 211 2.34

Table | Measured Comparison of the Proposed UWB LNA
with Other Reported LNA
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