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P-N Junction Diode = Nonlinear Element
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Application of Diodes:
 Full Wave Rectification
* AC to DC supply Conversion
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P-N Junction Device
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P-N Junction Diode = Semiconductor Physics

* Bandgap (Si~ 1.1eV): free carrier concentrations
Electron (- charge)
Holes (+ charge)
Movement through available states
Doping changes electron, hole concentration
(free 10ons)

* Drift current: Electric field moving charge particles

J = qlunfn,g (Ohm’s law)
* Diffusion current: High-concentration to low region
on
J=qD,—
T o

* Exponential distribution of carriers (Fermi-Dirac)

_ 1 ~ AE—Ep/kT
f(E) o 1 +6(E—Ef)/kT Né

* Voltage-Controlled Barrier Ur =kT/q
Enables carriers above barrier energy

E>Ef
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