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3.1-10.6GHz UWB CMOS Low-noise Amplifier

Student : Chia-Kuo Ma Advisor : Dr.Christina F. Jou

Master Program of Communication Engineering

National Chiao Tung University

Abstract

This thesis discusses the design and analysis of an ultra wideband low-noise amplifier.
Resistive and capacitive loading with shunt-shunt feedback (Ls-Cqq) can achieve input
wideband matching. In order to obtain the wide-band gain, the shunt-series peaking
inductor (La2-Lpk) is used to extend the bandwidth. A modified cascode structure is
used to achieve the sufficient gain and isolation. In the meantime, the only one
inductor (Lg) is used as input matching network, so the noise figure is good. The final
stage is source follower for output matching. The UWB LNA measured result are as
follows: The bandwidth is 3.1 ~ 10.6 GHz. The average gain is 9.9 dB. The noise
figure is 3.9 ~ 4.9 dB. The input return loss is -7.7 ~ -12 dB. The input Pigg(min,) iS

-15.5dBm. The [1P3(min, is -4.5dBm. The power consumption is 51.3 mW.
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Specification Measurement Simulation
Bandwidth(GHz) 3.1~10.6 25~12
Vpp(volt) 1.8 1.8
S21(dB) 6.7~12.3 10 ~ 12
S]_l(dB) max. '77 '99
SZZ(dB)max. -7.2 -10
SlZ(dB)max. -31 -31
Noise Figure(dB)min. 3.9 2.7
Input P14s(dB)min. -15.5 -17.6
[P3(dB)min. -4.5 -8.7
UWB LNA Power(mW) 45.2 41.5
Buffer Power(mW) 6.1 6.4
44, v R
Bt 2 22 UWB LNA 4a B < cnE PRIy 0t o 1t S S 4o g 441 #7
7‘]“ o
# 4.4.1UWB LNA & Bl & v i &
BW Si1 Sy Gain NF 1HHP3* | Vpp Power
Ref. Topology Process
(GHz) | (dB) | (dB) | Avg.(dB)| (dB) |(dBm)| (volt) | (mW)
) 0.18um
This work N/A 3.1-10.6| <-7.7 | <-7.2 9.9 39-49| -4 1.8 51.3
CMOS
0.18um
[4]2007 N/A 2.75-7.7| <-10 | <-10 10 3.7-55| -1 1.5 21.1
CMOS
current 0.18um
[5]2007 3.4-11.4| <8 | <-12 | 135-16 | 3.1-6 -7 1.8 11.9
reused CMOS
Shunt-series | 0.18um
[6]2007 3.1-10.6| <9 | <-15 12 3.8-6 | NNA | 1.8 9.8
feedback CMOS
0.35um 20 1 40
[7]2006 | Distributed SiGe (1.6-12.1| <-8 | <-8 <6.5 | N/A
. 12 0.8 6.4
BiCMOS
*at 6GHz
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