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Self-assembled quantum dot (QD) structures,
either InAs/GaAs based or SiGe/Si-based
systems, are characterized by novel electronic
and optical properties. Especially the ability to
arrange QD's in self-assembled 3-dimensional
arrays opened the possibility for new electronic
devices, such as QD-lasers and detectors

The formation and alignment of such small
islands (size 10...30 nm) is based on the Stranski-
Krastanow growth mode, which is a complex
process between local lattice strain and diffusion
kinetics. The electronic properties, especially the
energy of quantum states do not only depend on
the size, but also on the shape, the local strain
and the chemical composition of the islands
We demonstrate the application of different

TEM techniques to investigate these parameters:
conventional diffraction  contrast  technique,
HREM and energy-filtered TEM. For a gualitative
and quantitative image analysis contrast
simulations are necessary. Especially molecular

Scheme of (he wsland growth by MBE or MOCVDY These techmgues
generate QD stackes as a form of “sell-orgamizaton” Strong verticaland
horizontal peniodicities are demonstrated by SAD and FFT images
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dynamics structure calculations demonstrate the
influence of the shape (pyramid, spherical shape}
and strain of islands on the TEM image contrast.

simulation




Morphology

\ TEM plane-view of InAs QD's on (001) GaAs

In plane -view bright-field mode 1slands are nainly visible by their strain ficlds
Examples of two islands of different size imaged in <001 on-axis
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Experimental: capped InAs islands of di erent size
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An appropriate tool to interpret experimental image contrast are image
Simulations by molecular dynamics calculations (MD) including shape
and strain of the 1slands, in this case of pyramids of different shape and
surface planes
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to determine chemical composition. In this case the indium “In" distribution profile)

Starting from HREM cross-section images, different image processing software s available
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