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Abstract:

(Title: A Resistive Feedback 3.1-10.6 GHz low Noise Amplifier in 0.18um)
Mehri Emami Nigjeh

This thesis is based on analysis and design of resistive feedback Low Noise Amplifier
for UWB applications. There are many srious challenges in desining of a wide band receiver
that the most important of them are Low Noise Amplifers. Low Noise Amplifer influences
significantly the performances of the whole receiver.

Low noise amplifiers are one of the basic building blocks of any communication system
that comes directly after antenna. The purpose of the LNA is to amplify the received signal to
acceptable levels with minimum self generated additional noise. So it should have high and
flat gain, Wide bandwidth, low noise, good input matching charecteristic and power
consumption. In the design of an UWB low noise amplifier, Several challenges are
encountered, such as the 50 Q wide band input matching to minimize the return loss, flat and
high gain to suppress the noise of the mixer, low noise figure (NF) to enhance receiver
sensitivity, low power consumption to increase battery life, and small die area to reduce the
cost.

This thesis presents the designing of resistive feedback low noise amplifiers in detais.
The benefits of using mentioned resistive feedback is to enhance the bandwidth and provide
wideband input matching characteristics and propose two different resistive feedback low
noise amplifiers. Results of simulations show that the LNAs have better performance than
conventional works. The first resistive feedback LNA with cascode resistive negative
feedback topology, demonstrates a flat 11 dB voltage gain and S11<-14 dB over frequency
range of 3.1-10.6 GHz. Noise figure in this range is 2.4-4 dB and this circuit consumes 26
mW. The second resistive feedback LNA with cascade resistive negative feedback topology,
has a noise figure of 2.7 dB, 17 dB flat gain and input impedance matching parameter, Si1, is
lower than -10 dB over the UWB frequency band. It consumes 26 mW.

Key words: Low Noise Amplifier, Resistive Feedback, Ultra Wide Band, Cascade, Cascode
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Wireless Carrier Channel Access Modulation Data Rate
Standard Frequency Spacing Scheme Technique
GSM 880-960MHz 200kHz TDMA/FDD GMSK 270.8Kb/s
PCS 1900 1.88-1.93GHz 200kHz TDMA GMSK 270.8kb/s
GPS 1.575GHz 2MHzC/Acode N/A BPSK/SS 50b/s
IEEE
5.15-5.85GHz 20MHz OFDM QPSK up to 54Mb/s
802.11a
IEEE
2.4-2.48GHz 22MHz CDMA/DSSS QPSK up to 11Mb/s
802.11b
Bluetooth 2.4-2.48GHz 1MHz CDMA/FH GFSK 1Mb/s
UwB 3.1-10.6GHz N/A OFDM QPSK up to 480Mb/s
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