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MESFET OperationMESFET Operation
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MESFET Equivalent CircuitMESFET Equivalent Circuit
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HEMT and pHEMTHEMT  and pHEMT
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Data file for actual deviceData file for actual device
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S11 on Smith ChartS11 on Smith Chart
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S21 and S12S21 and S12
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FET ExampleFET Example
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Input Reflection CoefficientInput Reflection Coefficient

• S11 is reflection coefficient only when portS11 is reflection coefficient only when port 
2 is terminated in a matched load
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Output Reflection CoefficientOutput Reflection Coefficient

• S22 is reflection coefficient only when portS22 is reflection coefficient only when port 
1 is terminated in a matched load
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StabilityStability

• Transistor is unstable when |Γi | >1Transistor is unstable when |Γin| >1
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StabilityStability

• Transistor is unstable when |Γ t| >1Transistor is unstable when |Γout| >1
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Stability Circles on Smith ChartStability Circles on Smith Chart
• Load or Source stability 

circle is the locus of points 
in the ΓL or Γs plane, for 
which Γ or Γ = 1 If thewhich Γin or Γout = 1. If the 
center of the smith chart is 
enclosed by the stability 
circle then all points inside 
the circle are stable. If the 
center is not enclosedcenter is not enclosed 
then all points inside the 
circle are unstable.
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Unconditional StabilityUnconditional Stability

• If all of the smith chart is in a stable regionIf all of the smith chart is in a stable region 
then the transistor is said to be 
unconditionally stableunconditionally stable.
– Γin or Γout <1 for all values of ΓL or ΓS
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