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Figure 1.11 Schematics of three general types of crystals: (a) amorphous, (b) polycrystalline,
(c) single crystal.

In general, the electrical properties of a single-crystal are superi
to those of a nonsingle-crystal material, since grain boundarieg
tend to degrade the electrical characteristics.




surface.(3x@m) The height of each
atomic step is 0.57nm.
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images from RHK Si(100) surface dimer reconstruction




reconstruction is present with doubl
rows of atoms which are resolved i
the image.

images from RHK

PZT (30/70) (70nm thick) film grown on ITO covered glass
images from Veeco
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Figure 1.21 Two-dimensional
representation of a single-crystal lattice. Figure 1.3 | Two-dimensional representation of a single-crystal
lattice showing various possible unit cells.

A unit cell is a small volume of the crystal that can be used tg
reproduce the entire crystal. A unit cell is not a unique entity.
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Figure 1.4 | A generalized
primitive unit cell,

unit cell that is not a pr
have orthogonal sides, for exa
aprimitive cell may be nonorthogonal.

P = pa+qb+sc




Figure 1.5 I Three lattice types: (a) simple cubic, (b) body-centered cubic, (¢) face-centered cubic.
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Figure 1.11 | The tetrahedral
structure of closest neighbors
in the diamond lattice.

Ex: diamond, Si

Figure 1.14 | The tetrahedral
structure of closest neighbors in
the zinchlende lattice.

Figure 1.13 | The zincblende (sphalerite) lattice of GaAs.

Ex: GaAs, ZnB
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with the dipoles
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Figure 1,15 | Representation of
(a) hydrogen valence electrons
and (b) covalent bonding in a
hydrogen molecule.

Figure 1.16 | Representation of {a) silicon valence
electrons and {b) covalent banding in the silicon crystal.
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Figure 0.3 ] Final concentration of diffused
impurities into the surface of a semiconductor.
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Figure 0.4 | Final concentration of
ton-implanted boron into silicon.
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Seed

Single Silicon Crystal

Ve Container Quartz Crucible

Water Cooled Chamber

Heat Shield

74

F Tube

Seed —

Carbon Heater
Graphite Crucible
Crucible Support
Spill Tray

Electrode

Si crystal growth-
Czochralsky method

atom.
Some impurities may be present in the ingot that are

undesirable. Zone refining is a common technique for purifying
material.
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