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ME1000 RF Circuit Design
Tutorial 6
Small–Signal

Amplifier Gain and Stability
(Solution)
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​​​ Question 1
An amplifier is characterized by the following S-parameters at 600MHz, with Zo= 50(: 

S11 = 0.78<-65o
S21 = 2.2<78o 

S12 = 0.11<-21o
S22 = 0.9<-29o
Determine whether the amplifier is unconditionally stable or not.  Also plot the Source and Load Stability Circles on a Smith Chart and identified the stable regions for (s and (L.

Solution

K = 0.8887

D = -0.1808 – j0.9032, |D| = 0.9212

Amplifier is conditionally stable.

Load Stability Circuit: Radius = 6.28, Center = -5.404-0.280

Source Stability Circuit: Radius = 1.0078, Center = -0.3241+j0.3455

The input side of the amplifier is connected to a voltage source with Vs = 1<0o and source resistance Rs= 65(.  The output of the amplifier drives an antenna that has an impedance of ZL= 85+j0 at 600 MHz.  Find the following quantities:

(a) Power Gains GT, GA, GP at 600 MHz.
Solution

Gp = 16.064

GT = 7.544, GA = 28.728

(b) Power delivered to the load PL, available power PA and input power to the amplifier Pin and 600 MHz.

Solution

T1 = 0.38093-j0.6481

PA = 1.923mW

PL = GTPA = 14.51mW

Pin = PL/Gp = 0.903mW
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