Semiconductor HeterOJunctlons
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HRTEM Image of a 6. 4 nm AIGaAs/InGaAs
strained layer heterostructure
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20,000 6 inch
wafers per year

o[ aser diodes,
LEDs, HBTSs,
PHEMTSs

*Cost £2M
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RHEED Oscillations

(Observation of growth monolayer by monoelayer)
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MOCVD Growth System
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Figure 4. Schematic diagram of the MOCVD process
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striamn due to lattice:mismatch




Energy band offsets

Electron affinity




Heterostructure band alignment




A single heterojunction

energy bands wavefunctions
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A perfect junction?
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[2.5nm GaAs
superlattice

High Resolution TEM GaAs/AlGaAs

Interface (T Walther, Materials)

TEM of GaAs/AlGaAs 2DEG
structure with superlattice

buffer (w M Stobbs, Materials)



Quantum Well - Type |




particle in a finite potential well

The continuity conditions at the interfaces are

that y and 1 g’(ﬁ should be continuous.
m




Eigenvalues for finite potential well
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Density of States

Travelling waves
eikx (eik.l’)

Periodic boundary conditions
y(x) = ylx + L)

e =1 o k= +2nn/L
— Ok = 27/L

€ = h2k?/2m*,
de = (h3/2m*) 2k dk

g(K)dk

g(e)de




Two-dimensional density of;states
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Quantum well lasers
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Band structure engineering of a
guantum wellilaser
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