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2 Origin of tendency to

E— phase separation
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main reason for the tendency of III-

nitride alloys to phase separation



regular solution approximation

Factor affecting immiscibility
gap in lll-nitride alloys

free energy of binary constituents mixing in an alloy

G.(X)= H(XT) —-RT[xIlnx+(1-x)In(1-x)]

%K_J
enthal py of mixing

H(x,T)=E_ (X) =Wx(1-X)

DLP model W =K (Aa)*/a*®
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® VFF simulation
approximation
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4 Effect of biaxial strain on phase
E— separation of InGaN alloys
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uniform biaxial strain results in considerable suppression of phase separation in
III-nitride alloys; in particular, phase separation in strained InGaN/GaN s
predicted to be completely suppressed at typical growth temperature of 700°C
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Effect of biaxial strain on phase
eparation of InAIN alloys
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6 Effect of biaxial strain on phase
separation of BGaN alloys
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biaxial strain leads to considerable narrowing of the immiscibility gap in
BGaN/GaN alloys and increase of boron solubility in GaN: the effect occurs in
the practically important range of alloy compositions



Observations of phase

— separation in lll-nitride alloys
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8 Still open questions for
further studies
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+ how to control strain relaxation in
bulk epilayer, quantum wells, and
superlattices made of III-nitride
alloys?

R. Liuet al., Appl. Phys. Lett. 89 (2006) 201911

4+ how phase separation occurs in
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4+ how anisotropic strain relaxation o
observed in semipolar epilayers may m)
influence the phase separation?
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