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Conformal AIPO3 nano-coating of ZnO nanowires

Joo-won Hwang, Byungdon Min, Jongsu Lee, Kihyun Keem, Myungil Kang, and Sangsig Kim

Abstract

ZnO nanowires were coated conformally with aluminum oxide (Al;O;) material by atomic layer deposition
(ALD). The ZnO nanowires were first synthesized on a Si (100) substrate at 1380C from ball-milled ZnO
powders by a thermal evaporation procedure with an argon carrier gas without any catalysts; the length and
diameter of these ZnO nanowires are 20~30 (m and 50~200 nm, respectively. Al;O: films were then deposited
on these ZnO nanowires by ALD at a substrate temperature of 300 T using trimethylaluminum (TMA) and
distilled water (H;0). Transmission electron microscopy (TEM) images of the deposited ZnO nanowires revealed

that 40nm-thick Al,O; cylindrical shells surround the ZnO nanowires
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Fig. 1. The SEM image of the ZnO nanowires
grown on a Si (100) substrate
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Fig. 2. (a) The TEM image of the ZnO nanowires
grownon Si (100) substrate; the SAED
pattern in the inlet indicates that the
growth direction of ZnQO nanowires
grown on Si (100) substrate is normal
to the (001) planes.

(b) The EDX spectrum of ZnQO nanowire
grown on a Si (100) substrate

219 32 ALD Wyoz ALO; E3EL zygs
Zn0O Y=9}oloje] TEM AlFe|tt. TEM Amoﬂ
Zn0O vistolo] FH2 AEF ALO; B3I
2 4 o ALO; 3ol F7E 40nmo)
. ©] ALOs utete] thrsfolofo] Ao o

rJlo rir

5oE X

lntensity{ai)

A FAE ¥AFzAY Zn0 Yixolo:=
ALD ¥Wyeoz FUdA ALO; E3E 3®W HA
t},

23 3(b)e ZHE Zn0 Jicslelo] s13xte
BN 9d& EDX A#EHOIH (Y 3(a)olA
EANHAD). A d& EDX 2H9EHLS
Al 937 Zn Hangdz Ay A7E§ BoFa
glon A AAZ IEdE HELS AL g A
S e ek #2722 opd dFeME Y
ofolojo] ALO:E ZWIW L IY FPO=
Si 71#¢lol ALO:E ALDWHo =z ZFitsle] o
A AEL FTIR 24EJS dAdHel R ¢

£). FTIR 29 EY Y FF 992 ALD W22
FEdE ALO; el v AL S BT grh

¢
Energy(keV)

(a) AlOs7} 2RE Zn0 Wicsjole] TEM AFR
(b) ZRWE AlOs P& u% EDX ¥,
Fig. 4. (a) The TEM image of the Al;Os~deposited
Zn0 nanowire. (b) EDX spectrum of the
coated Alz03 film outer part[B]
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