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Note 1: The numbers in square brackets at the right-hand side of the text indicate the 
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Q.1 Calculate the input reflection coefficient (at port 1) of a 
three port network where ports 2 and 3 are terminated by short 
circuits. 

[10] 

f T = -1 

Q.2 Design an amplifier for maximum gain at 5.0 GHz with a GaAs FET that has the following S 

parameters (Z0=50Q) : [s] __ [0.65L -140° 0.04L60o j . 
2.4L50° 0.70L-6SO 

Design matching sections using open-circuited shunt stubs. [10) 

Q.3 Design an amplifier with maximum Gru 
using a transistor with the following S parameters 
(Z0=50Q) at 6.0 GHz: 

[ s] = [0.6IL -170° 
2.24L32o 

0.0 l 
0.72L -83° 

Design L-section matching sections using 
lumped elements as shown in the fig. 

[10] 
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= 

Q.4 A GaAs FET has the following scattering and noise parameters at 6.0 GHz (Z0=50Q) : 

[ ] [
0.6L- 60° 0.0 l 

S = and. 
2.0L81o 0.7L-60o 

FMIN=2.0 dB, ropl = 0.62Ll ooo , and RN=20 Q. Design an amplifier to have a gain of 

6 dB, and the minimum noise figure possible with this gain. Design matching sections 
using open-circuited shunt stubs. [ 1 0] 

Q.S A directional coupler has the scattering matrix given below. Find the directivity, coupling, 
insertion loss, and the return loss at the input port when the other ports are terminated in matched 
loads. 

0.032L30o 0.96L0o O.IL90o 0.0018L90o 

[s] = 
0.96L0o 0.032L30o 0.0018L90o O.IL90o 

0.1L90o 0.0018L90o 0.034L30o 0.018L0o 

Couplecl lsolatecl 
(3) (1> 
-"----..../ 

0.0018L90o 0.1L90o 0.018L0o 0.033L30o ~ CD 0 
Input Through 

[10] 
P.T.O. 
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