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Bato] ATA 89 FEel| w7 Zn0 vhemdie] A0l tigk A7hE Fa8ISItE Zn0 Aoke
sol—geli o=z FE3IPT, 1 Yol Zn0 vt AEA g4 w2 001 MolA 0.3 M2 Walsle] AdA 7Tk
FE—SEM (field—emission scanning electron microscopy), XRD (X-ray diffraction), PL (photoluminescence)& A3}
o] Zn0 Wi=mttle] 574 Bisks SA8Iginh A7 Solo] wert S met Zn0 vheutdle] A7 Aolrt Frsig
om FahA EAJo] I

FAlO]  Zn0, AN, v, Al Fs, Ak

LA & layer deposition) [11] Fo] F= o]&&o] gk L2t

olg|dh MIPHES =2 &%, =2 A 22 3% =4

Zn0+= NI-VIF 313= WA= wurtzite 27 7-320]H o] FQaal v )] 744, 71 dEe] Alghg, ch kel

22(room temperature)oA 3.37 eVe Y& wi=7) o 59 W] ot whd 4= ¥4 (hydrothermal

(bandgap) ¥ 60 meVe] %2 ANAIEAT A (exciton method)2 A|Z37gdo] ThskaL A2ol|A] Zn0 Vhe"t-2E

binding energy) & 7= 224 UV (ultraviolet) 3¢ ek 4= Qlof s Aite] Thsehy =g L slels 2A3S
kgl 7hssitt [1,2]. ofejdk 5 0= Qlete] ZnOe WHe z4dsl7)7} golshtt [12].

A A&2AL LED (light emitting diode), LD (laser diode), A ofal] A4 Zn0 Bhe 9 hertdo]

FED (field emission display), TFT (thin film transistor), &4 % 334 AL vpdgr|e] A%, AL

A
7P 274 el ALk Aot @ 5 glowie egsle dle) e A
2

oS WL Qe
EZolt} [3-5]. oA B ol 88 7Fs/do] Q7] Wkt o= Az ot AAAR] A7t o] 53 A
o 9] Zn0 A5 3748k f13k st =4 A7t oltt.
ElshA 2= ek Zn0 Hie30] A4S 918k el olof] I Aol A= ZnO Wh=mitho] vigkd-S A7
£ 3}k | A== (chemical vapor deposition) [6], E=2F 7] 918k Si(100) 7] Yol sol—gel O 2 R ok=2- FE
H(thermal evaporating) [7], &AMl ¥A](molecular 5l & 7Zn0 Yt SO o2 AFA g9 52
beam epitaxy) [8], Z~HE{H (sputtering) [9], B2o]AF & WHSAIA st o W Zn0 vieHe] 4=

2 (pulsed laser deposition) [10], 925214 (atomic A BeA 248 Grlsio.

* [FA9-H] jyleem@inje.ac.kr



FAFPROR A 200 vheritle] AT ol ke T2A 2 Yo 5y

Zn0 Y=t & As17] 98l p—type Si(100) 71#8&
AREEIIT) 7|3 BAHHLS0,) 3 kel A (H00) &
419 Bl &R E3eE N o= 110°CoA 1587 A1E
T, o] (Deionized water)ol|A 587t A& 51 oH,
5% EAHHE) &Rol|x] 1327k A& gk 7 ohr] Dol 2pellA]
5E7F AAEITE AHE 719 Yol sol—gel' o2 Zn0
HAoke-& Atk Zn0 NSk 28 Al A7 (pre—
cursor)® zinc acetate dehydrate (Zn(CH:;COO)22H,0),
S (solvent) 2 2—methoxyethanol (CH;OCH.CH,OH)S
AHEsl o, QP A (stabilizer) 2  monoethanolamine
(MEA-H,NCH,CH.O0H) & AF&-313]t}. 2-20ll4] zinc ace —
tate dihydrate®} 2—methoxyethanol®] &3+-8-Mo| MEA
£ &3lIr1A 0.5 Mo] &4 vk o] MEAS} zine
acetate®] & &L 11 12 X313 T) gohe] 2SS
1=0]7] 9J&to] 180°ColA 3057 wwkslom, 1 % =}
A Y+ A AAE 298 sol—gelHoE 3,000 rpm
oA 10% Bt Al 719 flol] ZHelar, &vlet {71
AHEES A7) 9814 hot plateE 250°Coll A 587+
Az3Ik Zn0 Aoks Sl FEHOE Zn0 Hie

S AAsIIt) Zine nitrate hexahydrate (N»OsZn-
6H.0)9} Hexamethylenetetramine (HMT—CsHioNy)ZE 1
D19 E RlER et golegrete] EHES 4
ato] 0.01 MolA 0.3 M| st 555 2= §os
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o ;e 24 A4S B8] 918 XRD (X—ray diff—
raction)®} FE—SEM (field—emission scanning electron
microscopy)& AR&SIGIAL, A8 SA4R7ME flsto]
He—Cd laserg AF&slo] 2204 PL (photolumine—

scence)S SISk
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m. 2824y 9@ uzk

Fig. 1-> Zn0 #ok5 floll A7 Zn0 v o] H+
A gl ol W SEM ' ARlolt} AtA] g9l
ot F7Fsel wet Zn0 viemttle] A7 o] 7kl L.
o, E5e S0l wurtzite RS VER AL Qdth

Figure 1. SEM images of ZnO nanorods with various presurcor concentrations on ZnO seed layer; (a) 0.01 M, (b)

0.05 M, (¢) 0.1 M, and (d) 0.3 M.
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0.3 Mol A= Zn0 hemhizh A2 Waks)m 2% (void) 2
wzo] A o] B} oEA et 7} HEkE o]
Al AL 2R AA o] & Aoz FAH A= “Ostwald
ripening”¥} “oriented attachment™®l] 7]¢18F ZAolc} [13].

Fig. 2= Zn0 A S5 1ol A7+ ZnO vhedee] A
T gl ol wE SEM wHH Alolt), 0.01 Me] 7
9 vherte] A ALz GAIQ) A RS 7R AL 9lom,
EEb L oPdo® SN et Zn0 vheutd]e] Ao
7} A Z7¥IE) 0.3 MY uf Fig. 19] ¥ AR} 2
o] Zn02] 7L B3l ubd Zoj= U3t o]
0% 7% (column) 125 ZH= vk o] 77kl
Fig. 17} 29] A#2ZHA A4 899 57t thert)e]
34EN A 71tk AS & 5 ok ATA S99
EE7F obel wet Zn0 A9 flell ZnO yertre]
& (nuclei) AAgo] Zzlelo] A | 24 S7kek [14].
F30.1 M ode] A4 & FeellA] Zn0 Yerhl=
7)ol S2ek weko 2 AAE i)

Fig. 3& Zn0 Aotz f1ell 47 Zn0 vh=ro] 2+
A g9 Fizo] wE XRD $|dseolt}. BE Zn0 vhert
2= 5E 34.5%04 9418k Zn0(002) 932 #H2E 4= 9l
Ak o|ZHH oF ulEAdE 7= Zn0 Hhem)7F A
= ATk (002) W& Zn0 ol A 71 vt
< E9 UAE 2L Qo] 17 FA3ET [15]. ZnO(002)
=] A7t 7helsd], ol ATl ol B
7} VS Zn0 vhemtt ] 275 o7t Sk wf

&Eo
0

O O o) 2~
UEE]_—T

A =
T a o

e

Figure 2. Cross—sectional SEM images of ZnO nanorods
with various presurcor concentrations on ZnO
seed layer; (a) 0.01 M, (b) 0.05 M, (c) 0.1 M,
and (d) 0.3 M.
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Figure 3. XRD patterns of ZnO nanorods with various
presurcor concentrations on ZnO seed layer;
(a) 0.01 M, (b) 0.05 M, (c) 0.1 M, and (d) 0.3
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Figure 4. PL spectra of ZnO nanorods with various
presurcor concentrations on ZnO seed layer.
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Figure 5. FWHM of NBE peak and intensity ratio of NBE
to DLE of ZnO nanorods as a function of
presurcor concentrations.
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ZnO nanorods were grown on ZnO seed layer by hydrothermal method. The ZnO seed
layer was coated by sol-gel method, and then the ZnO nanorods on ZnO seed layer were
grown with different precursor concentrations ranging from 0.01 M to 0.3 M. FE-SEM (field-
emission scanning electron microscopy), XRD (X-ray diffraction), and PL (photolumine-
scence) were employed to investigate the structural and optical properties of the ZnO
nanorods. The diameter and length of ZnO nanorods are increased and also the optical
properties are enhanced as the precursor concentrations are increased.

Keywords : ZnO, Hydrothermal method, Nanorod, Precursor concentrations, Seed layer
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