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Two-Port Noise Description
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Calculating Total Noise
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Signal / Noise Ratio of Generator
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Signal / Noise Ratio of Generator+Amplifier
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Noise Figure:  Signal / Noise Ratio Degradation
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Calculating Noise Figure
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Minimum Noise Figure
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Noise Figure in Wave Notation
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Low-Noise Amplifier Design

Design steps areDesign steps are 
1) in-band stabilization: this is best done  at output port to avoid degrading noise
2) input tuning for Fmin
3) output tuning (match)
4) out of band stabilization4) out-of-band stabilization

Note that tuning for minimum  noise figure requires a *mismatch* on the amplifier input;
amplifier gain therefore must lie below the transistor MAG/MSG.

Note that tuning for minimum  noise figure implies  that  amplifier
input is mismatched:  input reflection coefficient is therefore not zero !

Z

Discrepancy in input noise-match & gain-match
can be reduced by adding source inductance 
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Example LNA Design: 60 GHz, 130 nm SiGe BJT

gain & noise circles after input matching
note compromise between gain & noise tuning
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Friis Formula for Noise Figure
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Noise Measure
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