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ABSTRACT

In this paper, a new circuit topology of an ultra-wideband (UWB) 3.1-10.6GHz CMOS low noise amplifier is presented. The proposed
UWB low noise amplifier is designed utilizing RCfeedback and LCfilter networks which can provide good input impedance matching. In this
design, the current-reused topology is adopted to reduce the power consumption and the inductor-peaking technique is applied for the purpose
of bandwidth extension. The performance results of this UWB low noise amplifier simulated in 0.18-xm CMOS process technology exhibit a
power gain of 14-14.9dB, an input matching of better than -10.8dB, gain flatness of 0.9dB, and a noise figure of 2.7-3.3dB in the frequency
range of 3.1-10.6GHz. In addition, the input IP3 is -5dBm and the power consumption is 12.5mW.
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Fig. 1 Basic topologies of wideband amplifiers:
(a) Resistor-terminated CS amplifier (b) CG amplifier
(c) feedback resistance CS amplifier
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Fig. 2 Ultra-—wideband CMOS LNA input matching
circuit
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Fig. 3 Equivalent circuit of ultra-wideband CMOS
LNA input matching circuit
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Table. 1 Comparison of simulation results with process tolerances
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Table. 2 Performance comparison of UWB low noise amplifiers

Ref 4 BW So Sit S» NF 1P3 Py
[m] [GHz] [dB] [dB] [dB] [dB] [dBm] [mW]

B3] 0.18 2392 9.3(max) <99 ; 40 67 9
9] 0.18 3-10 14153 <828 ; 357427 343 43
[10] 0.18 31106 | 159-17.5 <9 <13 3.157 '[3],51' d]g]l 332

1] 0.18 0.4-10 112124 <-10 <-10 4465 6 12
(6] 0.18 3.1-10.6 13.5-16 <8 - 3.16 7 119
[2] 0.18 3.1-122 10-13.1 <87 <-109 27-49 9 139
[13] 0.13 1581 86117 <9 ; 366 11.7-14.1 2.62
This 0.18 3.1-106 14-149 <-108 <9 2733 5 125
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