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ME1000 RF Circuit Design
Tutorial 9
General Small-Signal

Amplifier Design
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​​​ Question 1
A silicon bipolar junction transistor amplifier has the following parameters at 800MHz:

Zm=43.352 + j31.792 , Fm=1.216 (0.8493dB), Re=4.737(.

S11 = 0.6<148o
S21 = 2.95<-50o 

S12 = 0.09<120o
S22 = 0.6<-20o
Zo = 50(
Design a low-noise amplifier with power gain not less than 6, noise figure less than 2.0dB and input mismatch better than 2.5.  The load and source impedance connected to the amplifier are 300( and 50( respectively.
Question 2

An antenna with a source impedance of 25.845-j100.128 at 4GHz is connected to the input of an amplifier.  The amplifier has the following S-parameters at 4GHz.

Zm=47.5 + j10.8 , Fm=1.2 (0.7918dB), Re=4.0(.

S11 = 0.36<148o
S21 = 1.57<27o 

S12 = 0.11<42o
S22 = 0.67<-64o
Zo = 50(
(a) Show that the amplifier is unconditionally stable.

(b) Design a maximum power gain amplifier with the antenna.

(c) Find the maximum power gain of the system, the transducer gain and the input mismatch factor.

(d) Also find the noise figure of the system.

(e) Is the noise figure and mismatch acceptable?  Give your comments.
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