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Outline

1) Large signal response and charge control model1) Large signal response and charge control model

2) Turn‐off characteristics

3) Turn on characteristics3) Turn‐on characteristics
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Ref. SDF, Chapter 8
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Digital, Large Signal Applications
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Definitions
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Continuity Equations

Full analytical solution impossible for large signal….
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Charge control equations …



Large Signal Charge Control Model
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Large Signal Charge Control Model
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Turn‐off Characteristics: Determine (ts)
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Boundary Condition
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Note. For a capacitor, charge can not change instantly ….



Turn‐off Current Transient
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Storage Time
R
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Turn‐off Voltage Transient
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Allows easy calculation of np(0,t).



Recovery Time
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Recovery Time

ln(I)
Ref. Sze/Ng, p. 117
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Turn‐on Characteristics: Boundary Condition
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Turn‐on Characteristics
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Calculating Diffusion Time by Charge Control
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Two line derivation of Steady State Diode Current
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Conclusion

Large signal response of devices of great importance for digital 
applications.

Analytical solution of partial differential equation often Analytical solution of partial differential equation often
difficult (if not impossible), therefore approximate methods 
like Charge‐control approximation often help simplify the 
solution and still provide a great deal of insight into thesolution and still provide a great deal of insight into the 
dynamics of switching operation.

Be careful in using the boundary condition which is often 
dictated by external circuit conditions. 
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