














4. Below is plot comparing numerical integration to approximate expressions from text. 
The units used for voltage (x-axis) are kT/q. The doping assumed was 1017cm-3, so 2|ΨB| 
is 32.26.  
(a) For depletion charge, the two curves are nearly identical until the inversion charge 
becomes significant in strong inversion and then the more accurate result from integration 
shows effect of screening as depeletion charge no longer increases. However, the 
saturated value is closer to value for Ψs=2|ΨB|+3kT/q (35.26) rather than ideal value of 
2|ΨB|. 
(b) For inversion charge, the approximation approaches the numerical integration for 
large values of Qi, but significantly overestimates inversion charge for smaller values. 
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(c) In strong inversion, the inversion charge can be estimated quite reasonably by 
assuming that voltage drop across the silicon is approximately Ψs=2|ΨB|+6kT/q, while 
depletion charge is approximately value for Ψs=2|ΨB|+3kT/q. This gives a revised 
effective threshold voltage (or Von) of VFB+2|ΨB|+6kT/q+[2qεSiNa(2|ΨB|+3kT/q)]0.5/Cox. 






