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Potentially Unstable Amplifier 
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Unconditionally stable Amplifier 
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Why Might MAG Not Exist ? 
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Computing Maximum Available Gain 
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Maximum Available Gain 
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Stabilization: if device is potentially unstable 
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Stabilization: if device is potentially unstable 
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4 Obvious Stabilization Methods 
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Series Stabilization On Input 

plane-S
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Shunt Stabilization On Input 

plane-S
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Series Stabilization On Output 

plane-L



class notes, M. Rodwell, copyrighted 2009 

Shunt Stabilization On Output 
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class notes, M. Rodwell, copyrighted 2009 

What Gain Do We Get After Stabilization ? 
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Consider First The Stabilization Network 
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What Gain Do We Get After Stabilization ? 
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Consider More Carefully 
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What Gain Do We Get After Stabilization ? 
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What Does Maximum Stable Gain Mean ??? 
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Design Tools: Stability Factors, Stability Circles 

S21

S12

S22S11 L

L

Lin
S

SS
S




22

2112
11

1 S

Sout
S

SS
S




11

2112
22

1
S21

S12

S22S11
S

Load Stability Circle 

inR negative lies beyond 1

make  which of Values

in

L





Source Stability Circle 

outR negative lies beyond 1

make  which of Values

out

S





 

 

  0det1      

measurestability   Band

1
2

det1
     

factorstability Rollet K

:if  , all  with(stable

 stablenally Unconditio

22

22

2

11

1221

22

22

2

11














SSS

SS

SSS

SL

Negative port impedance→ negative-R oscillator 

Tuning for highest gain→ infinite gain (oscillation) 



class notes, M. Rodwell, copyrighted 2009 

Design Tools: Maximum Stable Gain 
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Design Procedure: Simple Gain-Matched Amplifier 

First:  

stabilize at the design frequency 
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Design Procedure:  Simple Gain-Matched Amplifier 

Second:  

Determine required interface impedances 

 

The Ga & Gp circles define the  

source & load impedances  

which the transistor must see 

 

 

...it is necessary to OVERSTABILIZE 
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Third:  

Design Input & Output Tuning Networks  

...to provide these impedances... 

...added to device, the amplifier is not yet 

complete... 
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Design Procedure:  Simple Gain-Matched Amplifier 

source & load stability circles & 

10,20,...,100 GHz Forth:  

Add out-of-band stabilization 

potentially unstable  
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Design Procedure:  Effect of Line Losses 

Finally:  

adjusting for line losses 

 

high line skin effect losses → reduced gain 

 

but line losses also increase stability factor 

 

 

loss in gain are  partly recovered 

by reducing stabilization resistance & 

re-tuning the design 

 

--no analytical procedure; just component tweaking 

line losses 

line losses have severe impact 

...in VLSI wiring environment 

...particularly at 50 + GHz 

...particularly with high-power amplifiers 
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III-V HBT small-signal amplifiers 

Note: simple gain-tuned amplifiers → limited applications 

Transmitters need power amplifiers:   need output loadline-match, not gain-match 

Receivers need  low-noise amplifiers: need input noise-match, not gain-match 


