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ME1000 RF Circuit Design
Tutorial 8
Low Noise Amplifier Design
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Question 1

Calculate the mean-square value of shot noise current in a diode with average current of 1mA within a bandwidth of 2MHz.  Draw the equivalent circuit of the diode with the noise source. Take 
q = 1.602 ( 10-19C.

Question 2

Calculate the mean-square value of thermal noise voltage in a resistor with a resistance of 1k( in a bandwidth of 1MHz.  Draw the equivalent circuit of the resistor with the noise source.  Assume room temperature of 300K and k=1.381(10-23JK-1.

Question 3

The wideband RF transistor BFR92A is biased at IC=4.0mA and VCE=10.0V in a CE (common-emitter) configuration.  At 800 MHz, the following small-signal parameters are measured:

Zm=43.352+j31.792 , Fm=1.216 (1.7dB), RI=363.737(.

s11 = 0.57<40o
s21 = 3.5<-60o 

s12 = 0.1<-30o
s22 = 0.67<-40o
Zo = 50(
(a)  Draw the noise figure circles for F=1.8dB and 2.0dB on a Smith Chart.

(b) Suppose it is required that we need to design a low-noise amplifier with F=2.0dB and power gain of 12 at 800 MHz, find a pair of suitable load and source impedance for this amplifier.

(c) Determine the overall transducer power gain of the system.
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