MOSFETs Part 7: Depletion
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e Band Diagram shows less 'free holes' in the
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e Holes are pushed into the bulk Gate
o Ore pulled into interface region |/
 Donor atoms /4 filled with e can't move
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e Since there is finite doping concentration, (.?harged, 6
the depletion depth must be deep enough to Fixed lons Bulk
balance charge. é
e The depletion depth is non-negligible V,=0

Bands tell us to expect less free holes
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Let's solve Poisson's Equation: 79 {jp
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Simplifies to same result as before:
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(X ) is positive this time however
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- C{/ /{/4 - oL --- e Thus the charge density /(x) is approximately const. @
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e This makes intuitive sense: Only charges in depletion region are

/i/ acceptor ions, which are uniformly distributed
L=At

e Solving Poisson's Differential Equation is easy in this case:
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e Where DCC,Z is the depletion thickness

e We can solve for Surface Potential 4)5 easily
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* Rearranging for xy:
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We want to know total Depletion Charge Qflep
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As Before, we integrateﬁC:C) :

As Before, by KVL:
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e Familiar Expression: 62 :Cl/
e Differentiated: Og& =C Ogl/
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e Total Capacitance seen @ Gate:
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