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Pn junction with forward bias

e Consider a junction biased with a voltage V:
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Pn junction with forward bias

e Diode equation:

— Continuity eq. for At at x = d,
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Pn junction with reversed bias

e Currents through the junction :
— Applying diode equation (with —V):
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Pn junction with reversed bias

e Decrease of minority carriers:
— As before (with —V):
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Pn junction with finite dimensions

e Current 1n a finite junction:
— From the continuity eq. we obtained
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Depletion-layer capacitance

* The depletion layer forms a capacitance (important
for high frequency applications)

Using Poisson relation ( 92y/ox2= —p/e ) and
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Depletion-layer capacitance

e Capacitance of the depletion layer:

— Charge per unit area accumulated at the depletion layer
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— The capacitance per unit area (¢;=dg,/dv;) 1s then:
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Small-AC-signal equivalent circuit

e Reversed biased junction
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Small-AC-signal equivalent circuit

e Forward biased junction
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Small-AC-signal equivalent circuit

e Forward biased junction
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Small-AC-signal equivalent circuit

e Forward biased junction
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Small-AC-signal equivalent circuit

e Forward biased junction
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— Alternating currents of holes injected into n-region:

dp](x_}) (1 +iot)"”p, D’V ({'V) -
Joi= - rﬂh( dx | _, L T CXp kT expl jpot)
— Alternating currents of electrons injected into p-region:

dn(x)
'}61:' = l.”.ne( '

X

(L+i@t )" n DV, ({*V) T
X )
- Le LT CX] KT expl o




Small-AC-signal equivalent circuit

e Forward biased junction
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— Total alternating currents of minority injected carriers:
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— Admittance (Y, =J,/V,) for T < 1:
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