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Modeling Capacitances in FET

• Intrinsic Capacitances, Extrinsic Capacitances

• Simple 

• Accurate, Valid in all region

• Symmetry 
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Surface Potential Solution
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Charge Equation

• Gate Charge

• Source and Drain Charge (Ward-Dutton method)  

• Capacitance 
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Current Expressions

• Current Equation  

• Approximate Current Equation
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y Expression

• It is derived based upon current

• Taylor’s expansion
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Terminal Charge 

• Gate Charge

• Drain Charge

• Source
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Short-Channel Effects

• Short-Channel Current 

• Terminal Charge 
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Charge Verification
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Cxg Verification
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Symmetry of Cxg
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Conclusion

• An approximate current equation is developed 

• A simple charge model is derived based upon the approximate 
current equation

• Accurate and valid in all region
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