Semiconductor Materials: Physics and
Technology
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Carrier densities in a doped s.c.:

2
Nd_Na Nd_Na 2
= + +n;
n 5 \/( 5 ) n;

2
Na_Nd Na_Nd 2
= + +n;
peete (X o

dp

‘]P:Jp,drifi+Jp.diﬁ':qp “pE—qu dx

Fermilevel of an intrinsic s.c.:
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The pn-Junction

For an aprupt junction:
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Drift current equations:
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Intrinsic s.c. carrier density:
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Einstein's relations:
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Resitivity of a s.c.:
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Conductivity of a s.c.:
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Field Distribution:
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Potential distribution:
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Charge density:
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Field Distribution:
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For a n-type substate:

Potential distribution
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Depletion layer width:

Potential distribution:
For a p-type substrate:
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For a linearly graded junction

Build in Potential:
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At depletion-inversion transition point:
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Electric field distribution:

For a p-type substate:

MOS Capacitance:
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Depletion region:
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Generalized capacitance equation:

2
€1
q St OXN (p—bulk)

2 a
ox —0

N,—»—N, (n—bulk)

whereV s=

Build-in potential:

Vb,':[d)B_ (EC_qEF)FB]

Charge distribution:
MS (n-type) rectifying contact:
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The MOSFET:
Threshold voltage Vr:

For an ideal n-channel (p-bulk) device:

V _2¢ +€sitox 4qNa¢
T F ES,»GO F

ox

For an ideal p-channel (n-bulk) device:

Field distribution:
MS (n-type) rectifying contact:
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MS (p-type) rectifying contact:
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Gate voltage relationships:
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The MS-Contact

S.c. work function:
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Barrier width:

MS (n-type) rectifying contact:
b=y —X

MS (p-type) rectifying contact:

qy=Es;+qX—qdy

Potential distribution:
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Depletion layer width:
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Relation between Ips and Vps from square law model:
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Relation between Ips and Vps from bulk charge theory:
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CE d.c. current gain:
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Bipolar Junction Transistor:
Relation between currents
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Relation between equations:
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Emitter efficiency for a pnp BJT:
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Ebers-Moll model:
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