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Abstract

Zn0O nanorods array have been grown on the seed crystal coated Si(100) substrate by hydrothermal
method. The growth, structural and optical properties of ZnO nanorods array were investigated with a
variation of precursor concentration from 0.01 M to 0.04 M. The array density of grown ZnO nanorods
per same area was increased with increasing the concentration of precursor solution. Vertically aligned
ZnO nanorods with hexagonal wurtzite structure have highly preferred c-axis orientation along (002)
lattice plane. Especially, ZnO nanorods array developed from 0.04 M precursor solution showed a
diameter of about 85 nm and length of 1.2 gm without any crystallographic defects. The photoluminescence
spectra of ZnO nanorods from heavier precursor concentration exhibited stronger UV emission around

380 nm corresponding with near-band-edge emission.
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Aoz & 71x7] W&l UV % 44 LEDS}
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71 Ea QqaAEyozs pudrn, 53y
(thermal evaporation), T%%71387]4534H

(MOCVD; metal organic chemical vapor

1. E=A2lY 7| HAREME
(MEA ZHT 7HES 233-5)
a. Corresponding Author : yhjeong@kicet.re.kr
Hedd& 2010, 1. 11
1XF & A 2 2010, 2. 15
AMALREE 2010, 2. 22

deposition), HB2# o4 %38 (PLD; pulsed laser
deposition)} Z& 7|4FHE o] 4% FHo=R |
a4l ZnOE AAAMZIEE FAHLE (>400T)7
U323 E3 & (product yield)e] ¥ @3HE&
7hAH7-10]. skAIRE, B4 % (hydrothermal
method)®} #2-& 453 I e A=FH
F Azbe] FHE o] £F F gloH, HuY G
24 ZnO YxTZe A%l 7ted ¥R o}
Uzt didd Ao 7tsdte 88 A F4A
44 e 59 ge 24L& 711
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Fu B9 et Ags #eso gl v#e
AAMolY ZnOste] AAYA HE, U AT
Bl 52 Zn09 ¢AHA 4FE esiv, A4,
B3ty EAo g 9FE 7 AA fdH12]. Abg
olo], GaN 71#3} e &AdA 718 Hol o|F
5 €4 (hetero epitaxial) ZnO Yx=TZHE 43
A717] 918K #HA4 (nucleation)E F+ ZnO
#3F% (buffer layer)e] "asdich W= 4
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Si(100) 713 1ol =4A (seed crysta) S A
A717] 98t zinc acetate dehydrate (Junsei
Chemical, Japan)& ©l®-&(99.9%)3 %7 && s}
o] zinc acetate £ 0.01 MelA 0.04 M7}#] #
8417l ¥ spin coatingE °]&3te] 4 500 rpm
o] £#x2 15% F¢ AT F 2500 rpme] £%
230 2 ¢ s AAHG 283, hot plated ©l
&3t 10T A 1% T A=A F FAEA
#u|7 (FESEM; JEOL JSM-6700F, Japan)& ©|
&3t 718e EHE AR §H, Zn0 Y=
EEE  A3AN77] #1189 zinc  nitrate
hexahydrate (Yukuri Pure Chemicals, Japan)%}
hexamethylenetetramine (HMTA; Kanto Chemicals,
Japan)Z 1:19] Bd]2 42 F DI (deionized)
waterg 3l TE& 001 MelA 004 M7+
001 MY F7HANzZ AFH S94E Azt
ZnO THAE vl AAFAZ Si(100) 71#-E ZnO
F4Ac] EExE HE AT £ B 97
Al 54 (floating) A% F, 0T 2EAA +<

Fdez AAMNZAY AE4E Zn0 YxREZ
A4z X4 3dEE47] (XRD:  Rigaku

D/MAX-2200V, Japan), (2 ¥38% FaH28 07
(HRTEM; JEOL 2011, Japan)€ %3 zrz} #2438
HAen, mAFERE FAHAEAE (FESEM
JEOL JSM-6700F, Japan), 42 oY=z &4
7] (EDS; Oxford INCA Energy 350, Japan), %8t
# E24& photoluminescence (PL; HORIBA JOBIN
YVON, Japan) 42 %3t H7}sted.
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(d)
a8 1. Zinc acetate §de] FFE W3l we}
FH40] AA4E 71de EHoIVA; (a)
001 M, (b) 002 M, (c) 003 M, (d) 0.04
M.
Fig. 1. Surface SEM images of Si substrate on

which seed crystal has generated as a
function of zinc  acetate  molar
concentration; (a) 0.01 M, (b) 0.02 M,
(c) 0.03 M, (d) 0.04 M.
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X FAAe MZ $F (agglomerization)® o] *]
Zgd e 7% gz BFHI FAAY F
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(a) An X-ray diffraction pattern and (b)
a FESEM side view image of ZnO
nanorod array obtained from the

precursor with 0.04 M concentration.

Fig. 2.

2= wjdo] Si(100) 71 SlolA vlzd FL&HA
AojH &L 29 2(b)Y SEM o|v|A 28 =
g = Ak

a8 3(a)-(dE 001 M, 002 M, 003 M ¥
004 M =9 AT7A Lo FFA2 ZnO Y
2= #de FESEM EW oA & uetdc
ATA 2499 Fx7F 001 MolA 004 M2 Z7}
ol wie} Si 718 HHAA ZnO Yi2E HEo]
AA e dUsrt A3 Foedoen, 19
(@)l BEo] AT &4 Fx7F 001 M2
H2d 3e #A$ Zn0 Y=o vjgde w3y
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g 3. gUd F29 ATA SN HFAR
Zn0 Yx=2E nge 4% FESEM °]n|
A]; (a) 0.01 M, (b) 002 M, (c) 003 M,
(d) 0.04 M.

Fig. 3. FESEM top view images of ZnO nanorods
array grown from the precursor solution
with various mole concentration; (a) 0.01
M, (b) 0.02 M, (c) 0.03 M, (d) 0.04 M.
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Fig. 4. EDS spectrum of ZnO nanorods array
obtained from the precursor with (.04
M concentration.
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Fig. 5. (a) TEM image showing the general
morphology of ZnO nanorod generated
from 0.04 M precursor solution, (b) its
corresponding SAED pattern and (c)
HRTEM image
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Fig. 6. Photoluminescence Spectra of the ZnO

nanorods array developed from precursor
solutions with a variety of concentration.
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