Coherency and semi-coherency
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Epilayer




the Burgers vector, b=<hkl>, that represents the magnitude and direction of the
lattice distortion resulting from a dislocation in a crystal lattice.
The magnitude is represented by the equation: ||b|| = (a/2)Vh2 + k2 + I2
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Figure 5.7: Areal energy densities, normalized by the product of the shear mod-
ulus and the Burgers vector, as a function of the misfit taken up by dislocations,
Pmdbedg,||- The dotted lines represent the energies of two dislocation arrays; the
dashed lines represent the coherency strain energies; the full lines represent the
sum.
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Misfit dislocation gettering by substrate pit-patterning in SiGe films
on Si(001)

Martyna Grydlik,'*® Francesca Boioli,? Heiko Groiss," Riccardo Gatti,® Moritz Brehm,'
Francesco Montalenti,? Benoit Devincre,® Friedrich Schaffler,” and Leo Miglio®

Institute of Semiconductor and Solid State Physics, Johannes Kepler University Linz, Altenbergerstrasse 69,
A-4040 Linz, Austria

I -NESS and Department of Material Science, University of Milano-Bicocca, Italy

SLEM, CNRS/ONERA, Chérillon Cedex, France

(Received 21 May 2012; accepted 15 June 2012; published online 6 July 2012)

We show that suitable pit-patterning of a Si(001) substrate can strongly influence the nucleation
and the propagation of dislocations during epitaxial deposition of Si-rich Si;  Ge, alloys.
preferentially gettering misfit segments along pit rows. In particular, for a 250 nm layer deposited
by molecular beam epitaxy at xge= 15%, extended film regions appear free of dislocations, by
atomic force microscopy, as confirmed by transmission electron microscopy sampling. This result
is quite general, as explained by dislocation dynamics simulations, which reveal the key role of the
inhomogeneous distribution in stress produced by the pit-patterning. © 2012 American Institute of
Physics. [http://dx.doi.org/10.1063/1.4733479]













Other kinds of mismatch



Bandgap (eV)

2.5

| S

0.0

2.0

1.0 |

0.5

Integration of llI-Vs and Si

L @ D.JJ. Paul 1995

T T T T T T L] T T L T T T T Y T T

® Indirect Bandgap (eV)
®  Direct Bandgap (eV) :

4

InAs

504

5.6 5.8 6.0 6.2 6.4 6.6
Lattice Constant (A)



e 0202023
YYYY > W..

MA
A*AAA*M.

RO oS
SoSele

Miscut and epitaxy of llI-Vs on silicon

20

-
wwwwww
e
.

*Axwuum“w.

3 M. 3
pes &Q?Y
AMA o8 998

Monostep on Si (001) surface

Ga *

°Si

B. Kunert et al, Thin Solid Films (2008)



The substrate orientation (112)
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