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Autoionization Equilibria
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e- and h+ In Semiconductors
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e- and h+ In Semiconductors

electrical conduction
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Doping

Addition of P to Si
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Donors and Acceptors in Silicon

conduction band
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Fermi Level

metal undoped Semiconductor

-FE ~<—k

p-type semiconductor n-type semiconductor

The Fermi level is the energy at which the
probability of finding an electron is 50%; below
the Fermi level it is more likely that the electronic
states are occupied with electrons and above the
Fermi level it is more likely they are not occupied.
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Analogy of Fermi Level to pH
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Nernst Equation

[H*]acid side ® [H*]base side

RT — 2.3 RT = [H*]base side
=FO0O - ——— =
E=E0-fHFIn Q F Iog[H“L]acid side

voltmeter

+0.83 V

e/'. .\e

. 4R salt bridge /\:I<—
H, in H, in
1 atm 1 atm
|| . |
o (o) o° (o)
o % oo >
(o] O
Pt— |o I o ob. - Pt
electrode| °N20H HcrT © ©°|electrode
1M 1M
anode (-) cathode (+)

[N*]p-type side ® [h*]n-type side
—23RT [N*]n-type side

E (in volts) = E log [N 1p-type side
+| —
+| —
n (| p
+| —

© 1993 American Chemical Society
Reproduced with permission from Teaching General Chemistry: A Materials Science Companion.



P-n Junction
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Light Emitting Diodes (LEDS)
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Applications of p-n Junctions

Photovoltaic Cell
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K= [h*][e7]=p" n

Values of K at 300 K for Semiconductors

Semiconductor K (cm_6) Band Gap
GaAs 40 1012 138 kJ/mol (1.43 eV)
Si 29 1020 107 kJ/mol (1.11 eV)
Ge 6.2 1026 66 kJ/mol (0.68 eV)

Parallels Between Aqueous Solution Chemistry and Semiconductors

Chemical Agueous Example Silicon Example
Reaction
Solvent HoO® H* + OH

autoionization

Strong acid—
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Weak acid-
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Oxygen Sensor

in depleted oxygen
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Beer's Law
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ConcepTest
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If a blue solution cuts the amount of red light in half...
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what will happen if a second solution is added?
0.25 or 0.07?
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Will the red or blue solution absorb more red light?
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