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A- The first integrated circuit, a phase-shift

oscillator, invented by Jack S. Kilby in 1958.
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Atomic structure
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Atom consists of electrons, protons, and neutrons

Electron

Nucleus
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Intrinsic Carriers n;

Intrinsic Carriers

Semiconductor (per cubic centimeter)

GaAs 1.7 X 10°

Si 1.5 100

Ge 2.5x 10"
TABLE 1.2

Relative Mobility Factor u,
|

Semiconductor  u, {cmzﬂr’-s)

Si 1500
Ge 3900
GaAs 8500
Covalent bonding of the silicon atom. Covalent bonding of the GaAs crystal.
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Conduction band

Valence band

E, =0.67 eV (Ge)
E;=1.1eV (Si)
E, =1.43 eV (GaAs)
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conduction and valence bands of an

insulator, a semiconductor, and a conductor.
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Antimony impurity in n-type material.
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Majority and Minority Carriers
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b Forward-biased p—n junction. (a) Internal distribution of charge under forward-bias
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conditions; (b) forward-bias polarity
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P-N Junction equations & Characteristics
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Silicon semiconductor diode characteristics.
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Temperature & Semiconductor Type Effects Bylyoedl dyng djlall Balll g5 A5
: a8l il ol u.«.a.i.‘ 5)‘)-7;.” EL?J.: 5.5‘.:}9 -- 8L aas ol &3_’ R -
(352l) P-N Uil (ial] J) 23l Cagns - 3311 g ASH (s gl 8205 (Baledd 8,01 4y iz -
Olee¥aekoe & ) uSall gL Ol o0 s ¥ Sl I ol amdl e lumis gl Bolsse pis Y
LomA e 100°CX-0.25mv/°C I (mA)
=025V ESESEE=ass :
Vz(SH o ﬁ{lo A
Variation in Si diode characteristics with temperature. Comparison of Ge, Si, and GaAs diodes.
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