Semiconductor Materials: Physics and
Technology

Resitivity:
1 L
=—,  R=p—
p o - Wh

No. of occupied energy levels:
Emn
n=[ " N(E)-F(E)dE
E,
p=[_ N(E)(1-F(E))dE

FE) =gy, |
l+e “ T
" S(Eyze=iolr
g i . NP

Carrier densities in a doped s.c.:
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Fermilevel of an intrinsic s.c.:
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Fermilevel in a doped s.c.:
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Continuity equations:
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The pn-Junction

For an aprupt junction:
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Drift velocity:
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Non degenerate s.c. carrier densities:
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Drift current equations:
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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:

¢j=—fE(x)dx
gN, x

¢=€0€‘Y,»X(XP+E),_XPSXSO
N

b= v (x +2), 0<x<x,
€€, 2




Charge density:
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Foraone—sided junction
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Field Distribution:
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For a n-type substate:

Potential distribution
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Diode current:
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The MOS Capacitor

Carrier concentration in bulk:
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Potential distribution:

For a p-type substrate:
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For a n-type substrate:
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Depletion width:
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Maximum depletion width:

For a linearly graded junction

Build in Potential:
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For a p-type s.c.:
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Capacitance :

Oxide capacitance:
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S.c. Capacitance:
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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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Build-in potential:
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Charge distribution:
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Field distribution:
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MS (p-type) rectifying contact:

The MOSFET:
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Threshold voltage Vr:
For an ideal n-channel (p-bulk) device:
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For an ideal p-channel (n-bulk) device:

Gate voltage relationships:
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The MS-Contact

S.c. work function:
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Barrier width:
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Potential distribution:
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MS (p-type) rectifying contact:
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Depletion layer width:
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Relation between Ips and Vpgs from square law model:
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Relation between Ips and Vps from bulk charge theory:
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Bipolar Junction Transistor:
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CMOS: Digital Applications

CMOS voltage transfer characteristics of symmetrical inverter
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