Reaction growth of AIN template on Si for group III nitrides using RF-MBE

by interfacial reaction of Al and 3-Si;Ny
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The structure and density of AIN, which was formed by the reaction between N atom in $-SizN4 and deposited Al atoms, were

controlled by the surface morphology of B-SizNy. B-Si3N, was fabricated by the nitridation of Si using N+N* or N,* generated by RF
discharge. AIN films grown on -Si3N,4/Si have the relationship of AIN(0001)//B-Si3N4(0001)//Si(111) and AIN<11-20>// Si<-110>,

which is confirmed by RHEED pattern. The structure of AIN islands was affected by the condition of nitridation such as kind of

nitrogen species, nitridation time and surface reconstruction of Si. After the Al deposition and the successive solid state reaction,

small islands of AIN were formed on B-Si;N4 formed by N+N*flux, whereas triangular islands were found on B-Si3;N, by No* flux. In

addition, the size and density of AIN islands were affected by the Si surface reconstruction structures under the nitridation condition.
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Fig. 1. RHEED pattern of (a) AIN formed by the
reaction between N atom of B-Si;N, and deposited
Al atom, (b)AIN grown by MEE method.
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Fig. 2. Schematic of AIN island formation on the
B-Si3Ny layer by the reaction between N atom of
B-Si3Ny4 and deposited Al atom.
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Fig. 3. Surface morphology of [B-SizNy
observed by AFM : (a) Nitridation by direct
exposure of N and N* flux and (b) the
excited molecules N,* flux.
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Fig. 4. AIN island formation on the B-SizN4 layer

formed by (a) N*+N flux and (b) Ny* flux.
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Fig. 5. AIN formation on the B-SizN4 layer :
deposition time was (a)0.5ML, (b)1.8ML and
(c)2.7ML.
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Fig. 6. AIN formation on the B-SizNj layer :
(a)After nitridation and Al  deposition,
(b)Sequence of (a) was repeated three times.
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Fig. 7. AFM images of B-Si;Ny (a, b) and AIN island on

the PB-SisNy layer (c, d)

: Nitridation was performed

under the 7x7 surface reconstruction of Si (a, ¢) and 1x1

surface reconstruction (b, d).
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Fig. 8 Time sequence of AM-MEE for AIN growth.
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Fig. 9 Polarity control
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