ECE 440: Lecture 2
Fall 2008, Prof. Eric Pop
Online reference:
http://ece-www.colorado.edu/~bart/book/
Crystal Lattices:

· Periodic arrangement of atoms

· Repeated unit cells (solid-state)
· Stuffing atoms into unit cells

· Diamond (Si) and zinc blende (GaAs) crystal structures

· Crystal planes

· Calculating densities
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Appendix III in your book:
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The periodic lattice:
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Figure 1.10

Pulling of a Si crystal from the melt (Czochralski method): (a) schematic diagram of the crystal
growth process; (b) an 8-in. diameter, (100) oriented Si crystal being pulled from the melt.
(Photograph courtesy of MEMC Electronics Intl.)




Stuffing atoms into unit cells:

· How many atoms per unit cell?

· Avogadro’s number: NA = # atoms / mole

· Atomic mass: A = grams / mole
· Atom counting in unit cell: atoms / cm3
· How do you calculate density?
The Silicon lattice:

· Si atom: 14 electrons occupying the lowest 3 energy levels:

· 1s, 2s, 2p orbitals filled by 10 electrons

· 3s, 3p orbitals filled by 4 electrons

· Each Si atom has four neighbors
· “Diamond lattice”

· How many atoms per unit cell?
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Zinc blende lattice (GaAs, AlAs, InP):
· Two intercalated fcc lattices
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Sample direction vectors and their corresponding Miller indices.





[image: image10.png]Notation Interpretation

(hkl) crystal plane
{hkl} equivalent planes
[hEkl] crystal direction

<hkl> equivalent directions

Ii: inverse x-intercept of plane
k: inverse y-intercept of plane
l: inverse z-intercept of plane
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Crystallographic Notation
Crystallographic planes and Si wafers
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Silicon wafers are usually cut
along a {100} plane with a flat
or notch to orient the wafer
during IC fabrication:

011) Direction




Si wafers usually cut along {100} plane with a notch or flat side to orient the wafer during fabrication
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Where do (pure) Si wafers come from?
· Read sections 1.3-1.4
· Take ECE 444
· Short answer:
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Source: Wikipedia
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