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« Electrical current i semiconductors is carried by ELECTRONS in the conduction

band and by HOLES 1in the valence band

- The mumber of the electrons and holes VARIES as a function of TEMPERATURE

- We want to find EXPRESSIONS for the mumber of carriers in the conduction and valence bands
at any given temperature

- To get there, we will first need to infroduce the concept of the conduction- and valence-band
DENSITY OF STATES (DOS)

DOS 15 essentially the NUMBER of

gquantum states that exist at a grven
energy per unit volume of material
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. Electrons are allowed to move freely in the conduction band, but they are still confined to a
three dimensional crystal

» To calculate the allowed energy levels that conduction electrons are allowed to occupy, we
consider as a first step a free electron confined to a three dimensional potential well

. Assume that the semuconductor 15 a cube with side L. Recall that ‘¥ = Asinikxx) +

Bros(k:x)
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Density of states per unit volume and energy for a 3-D semiconductor

(blue curve), a 10nm quantum well with infinite barners (red curve) and
a 10 nm by 10 nm quantum wire with infinite barriers (green curve).
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