<ol=os sI2ZIZsls(x| M8 15, 20004 19

7% F
oE r-

. pp.44~48

=3 ] q_}—g— 71 2} 71 Apole 2= Foj
W Atupolo] 7|@e] d3E AsdFE
l—}ln oo £4

LR

| X] 3 *

ﬁ_'EO" ‘ 7=I_

Aot 2ot 9 7|&Fetda, A& 130-701

(20084 11&

A7z e o

159 €K, 20094 18 13

| &3, 20094 18 132 &F)

& B3 9 HES 7ML 71wo] €3 W A olR At 71E9 U AR WA g, R

oAl FAAZ F71E o-&3le] 7|7 BHE Yz A 7|83 7|9 29 Uke 7)A] Atolo] 2% X}ol(temperature gradient)

E WYAZIR, 71 25 Aok wiel wet Alstolo] r-

B 7| foll e AIEF e FRAY F2A 5A0) %A

HERf BiE 478 eYstgnt. &% 2jolo] 3719 wel thE(multipod) FEE RRE Ui Befe] A3 U, 18T
o)zt Wk Blstgirt. B3, §U% 2= A}o|(temperature gradient)7t YHTHE 712 A4H|9) L=of whzt Lheahc

T 9wl nool Walge WAB

FHO : AsZE, e W), Hydride vapor phase epitaxy, H]=4), r—9 Alzbo]o]

I.LM 2

M-% d3}E W=l @93 220} vpol oMl 5
W& Eokoll $-88 4= olA L 5ot B2 ARl 23
Z QA AvEol vk A diFEe dshE W A
c—H(0001) 9] Atmtolo] 7] flof] HAH AR A, o]y
o S FRoME S 4 AT A A
field)o o3} opr|E=
confined Stark effect®] G WH7| wj oy [1], L &
2] W AL m&o] HojR|= EAIR o] wAydte), ol
g ZAE sidstr] Y8 H]:L’“ ko 2 o] H3hE whap
A7 o] et A7t =T 9lom o] &3 quantum—
confined Stark effect AIE £Y 4 k= Zo| A A
At (2]

SHH, ASkAE3 Alutolof 7|@7ke] 2 Az} AR x}o)
Z stod, vy 32 gk 52 S Ag o)
W] 9=E 7HIct [2-4], ¥, % ”ﬂ uhata g 2
45 ‘/]’i & Xﬂ“ 5‘5401‘\’_} "6]'-‘5}

(Piezoelectric quantum-—

* [AZ}9-H] ckim@khu, ac kr

At 18], I olfre A& ¢ 99% A BT 9F
g o, 234 ddol A9 AR 471 Wil
Aoz A ok [6). EZ, v FRA] A, 4ol
3 Lo upehr THEE F SAo] s HIsie
2, e T2 ol 83 B2A FHel Yol Lhe T2
o WE 9 34 S 282 e 20T oig 2T
53], Dbt (multipod ] A9 9 e s
H|3}| photovoltaic 227} oA &2 A4 5 B Y
ERItHE o] deiA R e TS BT gk ¥ a7
Re 7129 v A AT T Sl 2 7149t 7]
2 Afolol] £ ol F FLAZ B9 - Apsolo] 7|w
9ol We} 2F U S} PRHOT AR 4 9188
on] Xnsigen] [7), & AolHE 2348 7
¥ (Hydride Vapor Phase Epitaxy)s ©]&3te r—wH
(1-120)2] Aflolo] 7] i) B34 W3H2E e )
& AP W, Sk 8 71 Aole) £ To] AE
7} Uhe sfje] 243 Zolo] olEl g FAe] Bt
475 AL,

o

il

<y

olN

A



AMolel 2= xfolof WE

m=
D‘-}HJ
rio
&
S
@)
1o
rlo
H1
of
it
2
ol
2
ki
.
S
w
a
8
1o
jas}
Q
=

.2 slm—J NHs9} A=
GaCl7} 208 59 ¥H-g-alo] r—H(10-12) 9] Almjo]o] 9o
o7} AT 8 7IA2E NoE

78S S BhE 7kAe] £ 803TC R 855T 7t

A HERAZARE oA 271 3715 B3 71w
‘@”’\PQEEH A 718 =ARE 2 YAt

. e E
2 9hg 7hA0] B0 HE FRE ulAA] s A
ol glt. o]@A) 7l HeE RS Wk 3719 Ge

o7} e 6702 Alme
% 248 ATelqrt

Belol AUE P v 7

n, ot 9 o

1]

Fig. 194 X 23} o] 7|% SIH o2 G9l=s Wzt
57)(cooling air)® A3} 7la} 7)o FH Wk 7139
2% 20| H(temperature gradient)S WHIA| 7| A
AN g et e gyt g 2o
o] At thE(multipods) FE}S 7FA3L Qlc},

L Ao} 810 0Pl W 2 Ho] FEIt 2
42 thie hoje) 27, o] Tein WS 5 st
AL 7T ook, whEo] 2 Ho| Hwsk 14T of3}
ol ASRE e o] 47 2o, W Aole]
e AR} 2 517 Sl (g, 2 1), T,
= Holr} 140 BAIAE 7|20 Hrlol GEspnA
oz A e ool 47} 20 (/u ) HE 2P}
st 298 1 U3 A L, o
SAks e ohle] 241 A% o] el A%

[‘IF

¥ o A

DIZTZSIRX) 18(1), 2009

Afmfojo] 7|Ho| e HedE L el §Y Hst 7

Figure 1, SEM images of GaN multipods grown with

increasing temperature gradient. The
ambient temperature was increased by 10°C
from (a) 803°C to (f) 855°C with the substrate
temperature set to 748°C. The temperature
gradient was (a) 55°C, (b) 63°C, (c) 74°C, (d)
87°C, (e) 94°C, and (f) 107°C, respectively.
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Figure 2, Dependence of diameter, length, and density
of GaN nanorods on the temperature gradient.

7} 713l Bof o g xabHA dA WS 3 9
o} o|5 =3 W3k Veutt] 27) A Ao A3

Figure 3, SEM imgaes of GaN multipods grown at the
substrate temperature of 756°C with two
different temperature gradients of (a) 87°C
and (b) 57°C.
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Grown on R-plane Sapphire Substrates
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The effect of temperature gradient between the substrate and ambient gas on the structural
characteristics of GaN nanorods grown on r-plane sapphire substrates by hydride vapor phase
epitaxy was investigated. The density, diameter, and length strongly depended on the
tempearture gradient. In addition, the cross-sectional shape of the nanorrods at the end of

growth was found to be more dependedent on the temperature of a substrate itself than

the temperature gradient.
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