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Figure 9.1. Progressive generation of rectangular nanostructures.
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Figure 9.2. Progressivegeneration of curvilinear nanostructures.

Semiconductors Hetero : adladia il cuS Al Gl Sl gall 3L
structure

Gl Aloaa 55 (i 5 ) il ) Lghoas gy 535 13 (b 8t gl oLl

853 9) (g skl LS iy aSaily Auily 4!l gl gay aSall (iSay ) gad) Aslua 5t g
) 5 sall pa gl Gaai IS Alma qunddy il gil) A8La) o) AiliasSl) LgILS o
Jaan Gl paall o3a Balall cligla o W) gay dalad Al g A8l a0 o 5 gy adling
.(Semiconductor devices) cdlua sall sl 5 3¢ asamai b aul g Lgaladiv

o Ad gSia il g) &l ol A (Adiagdl) Quilatiall pad) quS Al Culd Cidla gal) BLAEN

o3 Lag! (Energy bandgap) 48uUall 3 gad ey (JAIA, | fAS) o) (palaa ga dpd Jlucil
Ay jall a el apaliny Blate ¢y 58 Ay e o) g glocia ad il At gl o lliad lilud)
sladd 3 3¢ g (Physical contact ) 4asbisdala g gl Gura 5 sh quS 5 (yesib
Sl A (e LG 815 ) s Aa g sllaall (g skl gilly A 5 Alle g ga
et o ill 3k Bae dlia g Al Wle a3 A (Substrate) 35S

1-MBE (Molecular Beam Epitaxial) and
2-MOCVD (Metal Organic Chemical VVapor Deposition).

3



T pdah pa

334aY) (e il doliva (b daga o) il ol Lalid) JASY) g CABIY) A (k) oda Eua
g
Field effect transistors, Bipolar transistors, Light emitting diodes and Laser
hai & Jalad) EBG 1 dlua gl (i oS5 day A8 o 8 Sl JSG Gua caaS ) o8 Ciiual
Bl B gadll aad g (11 -g.5d) Ailia dsiy Jaad g 1 LS50 SV g g (1 -¢ 5) 2ol
14 5 308N A LSy (111-g55)

Figure 3.(a) the straddled alignment or “Type I”. The GaAs / Al,Ga;xAs
heterostructure.

Figure 3.(b) shows the staggered lineup or “Type II”. The GayInixAs / GaAs,Sb;.y
material system.

Fig. 3.(c). the broken gap alignment or “Type 111”. This alignment occurs in

the InAs / GaSb material system .
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Figure 1.7 Two dissimilar semiconductors with different bandgaps joined to form a
heterojunction; the curves represent the unrestricted motion parallel to the interface
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Figure 1.9 The one-dimensional potentials V'{z) in the conduction and valence bands for a
typical single quantum well (left) and a stepped quantum well (right)
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Figure 1.10 The one-dimensional potentials V'(z) in the conduction and valence band for
typical symmetric (left) and asymmetric (right) double quantum wells
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AlGaAs/GaAs quantum well transistor with high electronic mobility, quantum

well laser (QWL) and quantum well infrared photo detector (QWIP).
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Figure 1.11 The one-dimensional potentials V'(z) in the conduction and valence band for a
typical multiple quantum well or superlattice
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Figure 9.4. Steps in the formation of a quantum wire or quantum dot by electron-beam
lithography: (a) initial quantum well on a substrate, and covered by a resist; (b) radiation with
sample shielded by template; (c) configuration after dissolving imadiated portion of resist by
developer; (d) disposition after addition of etching mask; (g) amangement after removal of
remainderof resist; (f) configuration after etching away the unwanted quantum-well material; (g)
final nanostructure on substrate after removal of etching mask. [See also T. P. Sidiki and
C. M.S. Tomes, in Nalwa (2000}, Vol. 3, Chapter 5, p. 2601
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Figure 9.5. Four-cycle multiple-quantum-well arrangement mounted on a substrate and
covered by a resist. A radiation shielding template for lithography is shown at the top.
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Figure 9.6. Quantum-dot array formed by lithography from the initial configuration of Fig. 9.5.
This 24-fold quantum-dot array consists of six columns of four stacked quantum dots.
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