Intrisic Semiconductor
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Covalent Bonds Red free electrons,

blue missing bound electrons,
green neutral
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N—Doped Semiconductor

N-Doping

Phosphorus has Valence=5

One Extra Valence Electron Si

One Extra Proton

Still Charge Neutral , ‘ ‘ .
Si— p=2Si1
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P—Doped Semiconductor

P-Doping
Boron has Valence=3

Short One Valence Electron
One Free Electron Replaces It
Short One Proton
Still Charge Neutral
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Junction

P-Type N-Type

++ + + +
++ ++ +

Free charges diffuse across boundary™z
Expose Bound Charges
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Diffusion and Drift (Zero Bias)
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Diffusion Current, I Drift Current, [_
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