Room temperature properties of

Lattice constant o
Bandgap energy Eq
Intrinsic carrier concentration n;
Effective DOS at CB edge N
Effective DOS at VB edge Ny
Electron mobility Hn
Hole mobility Hp
Electron diffusion constant Dy
Hole diffusion constant Dp
Minority carrier lifetime T
Electron effective mass me*
Heavy hole effective mass Mpp*
Relative dielectric constant &
Refractive index Noptical
Absorption coefficient near Egq a
Note:

* DOS = Density of states. CB = Conduction band. VB = Valence band.
» Diffusion constants and mobilities are related by Einstein’s relation: D=pu (kT /e)
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« Minority carrier diffusion lengths are given by L, = (Da1)"? and L, = (D,1)"
« The mobilities and diffusion constants apply to low doping concentrations (= 10" cm™).
As the doping concentration increases, mobilities and diffusion constants decrease.
« The minority carrier lifetime t applies to doping concentrations of 10*® cm™. For other
doping concentrations, T is given by T = B™ (n + p)™*, where Bgaas = 107° cm®/s, Bgi = 10

12 em3s, and Bgay = 107 cm¥/s.
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