
Noise in Cascaded Amplifiers 
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Noise in multiple cascade amplifiers 
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Noise in superheterodyne receivers 
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Noise in superheterodyne receivers 
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Basic receiver types-Amplification 
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Basic receiver types-Combinors 
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Passive Multiport Networks 
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Passive Multiport Networks 

5) “Magic tee” 

2 

1 

3 4 

Port 1 orthogonal to Port 2 
Port 3 orthogonal to Port 4 
All 4 ports can be matched 

N4 

LSB, (lower sideband) 

USB, (upper sideband) 

I.F. 

noise 

6) Frequency converter 

LSB 

f 

I.F. 

Nonlinear 

USB 



Linear Passive N-port Networks 
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Gain definition for N-port networks 
“Transducer gain” 
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Constraints on N-port networks 

Lossless passive networks ∑∑ 
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Example of constrained N-port networks 
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Example of constrained N-port networks 
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Another N-port network example 
Can we match all 3 ports simultaneously? 
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Lossless passive reciprocal symmetric 4-port network 
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