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Outline

1. Flat band voltage

2. Threshold voltage shift due to trapped charges

3. Physics of interface traps
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(1) Idealized MOS Capacitor
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Potential, Field, Charges
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Real MOS Capacitor with ΦM < ΦS
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Do we need to apply  less or more VG to invert the channel ? 



Physical Interpretation of Flatband Voltage
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How to Calculate Built‐in or Flat‐band Voltage
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Measure of Flat‐band shift from C‐V Characteristics
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Outline

1 Flat band voltage1. Flat band voltage 

2. VT‐shift due to trapped charges

3. Physics of interface traps

4. Conclusion
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(2) Idealized MOS Capacitor
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Distributed Trapped charge in the Oxide
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An Intuitive View  Reduced gate charge 
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Gate Voltage and Oxide Charge
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Gate Voltage and Oxide Charge
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Interpretation for Bulk Charge 
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Interpretation for Interface Charge
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Time‐dependent shift of Trapped Charge
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Sodium related bias temperature instability (BTI) issue 



Bias Temperature Instability (Experiment)
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