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Motivation

Ge has significant advantages over Si = aim to integrate Ge layers on Si wafers
lattice mismatch of 4.2 % causes Stranski-Krastanov growth
modified epitaxial growth process enhances plastic relaxation -2
misfit dislocation network along <110> directions at Ge/Si interface
edge dislocation (ED) spacing of 9.6 nm for full relaxation
investigation of structural perfection: Transmission Electron Microscopy (TEM)
time-consuming, expensive, destructive

alternative characterization technique of dislocation network preferred

Measurements and modeling
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Ge lattice planes tilted at the interface [110] 96 nm
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Conclusions

= GIXRD scans of Ge/Si(001) show satellite peaks

“ coincidence-site-lattice theory explains the satellite peaks

= tilt of In-plane Ge lattice planes caused by edge dislocations
= periodic array of edge dislocations responsible for satellites

= satellite spacing corresponds to 6.8 nm in [100] and
9.6 nm in [110] direction
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Experimental
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Results ‘

CSL-theory predicts satellite reflections
caused by the periodic array of edge (040)
dislocations

scans along [110] and [100] axes of thin

Ge layers
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azimuthal @-scan of satellite peak verifies

90° periodicity

satellite S is centered halfway inbetween
Ge and Si reflection

multiple orders of satellite peaks

satellite spacing matches CSL theory

(400) reflection

a (26/w)-map reveals maximum of
satellite peak at the interface

satellite spacing corresponds to 6.8 nm
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(440) reflection
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Intensity of satellites can be tuned by
penetration depth variation

three satellites centered inbetween
Ge(440) and Si(440)

satellite spacing corresponds to 9.6 nm satellite spacing corresponds to 9.6 nm
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