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] rnaul_) are d ctlle }Why ceramics, diamond are brlttle ?
Nt metals's s Cu, Ag, Au etc are ductile ?

What is the differ
materials ?

What is the difference between conductors, semi-conductors, and insulators ?
What is the most ionic compound ?

Why left side materials in transient metals (ex. Ti, Zr) are used for the ceramics as oxides,
nitrides, etc... ?

How we can evaluate the surface tension of solids ?

Why diodes rectifies ? Why they emits lights ?

Why transistor amplify currents ? Why they work as a switch ?
etc...
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Dizateomic molecule -> Multi-atomic materials

Density. Of States (DOS)

Insulator Semi-conductor Metal
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Why “wcmductive -

RHoLoen

Energy 10 ~ 1 (eV)

WaverlengthmI00M~=1000 (nm)
(Vieletn=400nm
Ne

~700nm )

Doping element
N, P, As, Sb, Bi -> n-type
B, Al, Ga, In Tl -> p-type
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Photon
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Photon
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Rectification
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,rmquI%rrupterfand their applications

Diode - Photertransistor = Photo-coupler or Photo-interrupter
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Energy/is carried byithe electron, therefore

=01 metal) \/\/iedernanrrFranz@/
L KEnermaliconductivity
o o Electrical conductivity
: IEmpere ure; '
\ b ~ Lorenz’s constant L =2.45x107° (WY/K?)

Except for '

Diamond: by phonon
Liquid He in Super-fluidity
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TC.(W/mK) C.(1/om) K/o
el 290 1 x106 6.9 x10°6
Gl 398 - 59x106 6.7 x10°6
Au 320 - 7.1 x10°6
Al 236 37, 6.4 x106
e 84 - 8.4 x106
F 70 7.8 x10°

Diamond  1000~2000 ~00
S 168 10 x106 16.8 x10-6
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FniErnriell conleltigi)iny

FEW/mK)
AY 420
Cu 590
Al 520
Al 250
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N, 70 9 x108
Diamond 1000~50 ~
Si 168 10 x10°8
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| ASUICILY, ' Thermal expansion
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Edge dislocation ,]r]r?“ -ew dislocation
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Max. shear direction
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JAG9 A/ mol K)ror J/K
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Solid

Dulong-Petit’s law



