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» GaN @ RHEED A & v M px Lz, 2T 0O &2 b, 5 omic
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Growth of mono-polar GaN on Si(111) via epitaxial ZrB,

buffer layer

Yukiko Yamada-Takamura, Zhi-Tao Wang, Yasunori

Fujikawa, and Toshio Sakurai

Abstract: Interface effect was examined to achieve the
mono-polar growth of GaN on non-polar Si(111). The films
grown via thin ZrB,(0001) buffer layer were determined
to be N-polar regardless of the growth conditions.
First-principles theoretical calculations modeling the
interface structure between GaN and ZrB, clarify the

origin of the mono-polarity.
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B 1 (a)ZrB, ® fi & M &, (b) X M GaN O & M &,

B 2 Si(111) BlcE Bk & & ¥ 72 GaN i K IZ Ga & H 5 L
TH OGN 7= B MK & O (a) (¢c) RHEED 4 & (b) (d)30x30nm?
D STM %, (a) (b)c(6x12)H & @ A % /& § B — N f ¥ # B |
(c) (d)fluid # 3& & c(6x12)H & N E L T %5 Ga MM —N g
R A EK, mMMEoRELZHEBRECTHL Z O XL 5 I RHEED £
TE3xRNF —rvErT D B - NBHETHD L i ER
T OHIWCIEE RO FMERESEZHANDLEND D

X 3 ZrB, # R & /4 L C Si(111) Eicpk & & ¥ 7= GaN # &
2 Ga & HER L TH B L7z 5 MM E D (a-c) RHEED B &
(d-f) 10x10nm*> @ NC-AFM & ., H: & 9 2 Ga & O ¥ & & b
I (a) (d) (3x3)., (b)(e)(6x6). &= L T (c)(f)ec(b6x12)., & N
MM oSk o MR R OME & S Bl 8 S h Tz,

ry

B 4 Bo— K O®E O H OE 1 X v B O o= nh
GaN(0001)-ZrB,(0001) R i # & & £ O % & M, (a) F @ # &
DR FEF TNV, TT N 1,4, 6 TIENmBEHER, 75 L 2,
3.5 T GaMEHERHESNLD, (BD)XNE T VORI X
VX — D Ga KW ZIr OfLFE AR T v vy VIR TFEM ., Zr &
ZrB, Bz N M PE GaN Ak E L. R EIEL Zr-N A& &2 FF o E
T 1l AR LE#EBALS CICBEB WYY R BEETDH D,
Reprinted figure with permission from P.-L. Liu et al.,
Phys. Rev. B 72, 245335 (2005)'". Copyright (2005) by

the Ameri can Physical Society.
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