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[ uvw ] = vector in direction u a + v b + w c

Miller indices: Crystal direction [uvw]

[ ] specific direction
< > family of equivalent directions

notation: -1 = 1

lattice vectors of the 
crystallographic unit cell



Miller indices: Crystal planes

( ) specific plane
{ } family of equivalent planes

always use integers for h,k,l

A plane with the intercepts 
1/h,1/k,1/l is the (h,k,l) plane.
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MOSFETs are made on {100} wafers



Miller indices   Crystal planes





KOH etches Si {110} > {100} > {111}, producing a characteristic anisotropic 
V-etch, with sidewalls that form a 54.7° angle with the surface (35.3° from the 
normal).

http://www.ece.uncc.edu/research/clean_room/fabprocesses/KOH-
EtchingAndDecon.pdf

KOH etching of silicon



Crystals

Planes with high atomic densities tend to dominate



Silicon surfaces

(Source: Sandia 

Nat.Labs.)
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Asymmetric unit



Asymmetric unit

Unit cellcell   5.09000   6.74800  4.52300  90.000  90.000  90.000  
natom 3  
Fe1  26    0.18600   0.06300   0.32800   
Fe2  26    0.03600   0.25000   0.85200   
C     6    0.89000   0.25000   0.45000   
rgnr 62 
Cohenite (Cementite)    Fe3 C

Asymmetric unit

Generated by PowderCell



http://lamp.tu-graz.ac.at/~hadley/ss2/crystalphysics/crystalclasses/crystalclasses.html





http://it.iucr.org/A/

P primitive



Materials ProjectInorganic Crystal Structure Database



Silicon



Inequivalent atoms in the unit cell

An element can have two distinct positions

Diamond conventional unit cell


