Journal of the Korean Crystal Growth and Crystal Technology
Vol. 14, No. 6 (2004) 277-280

Growth of p-ZnO by RF-DC magnetron co-sputtering

Seung Min Kang'

Department of Advanced Materials Science and Engineering, Hanseo University, Seosan 356-706, Korea

(Received October 20, 2004)
(Accepted November 8, 2004)

Abstract p-ZnO films have been grown on (0001)sapphire substrates by RF-DC magnetron co-sputtering. The p-ZnO single
crystalline thin films of the thickness about 120 nm were grown successfully. The dopant (Aluminum) was sputtered
simultaneously from Al metal target by DC sputtering during rf-magnetron sputtering of ZnO at the substrate temperatures
of 400°C and 600°C respectively. The crystallinity and optical properties of as-grown P-ZnO films have been characterized.

Key words p-ZnO, Epitaxial films, RF-DC magnetron co-sputtering

RF-DC magnetron co-sputtering'd¢l] 2]3F p-ZnO ¥ale] A7

oN

r2n)t
[y

STt AlsAlgals, Aat, 356-706
(20044 104 2
8

4

&

3]

=
[
o
b
(L
o

2 9 p¥ ZnO AF "tErg Atgolo} 7)#e] (0001)H 4ol RF-DC magnetron co-sputtering W22 A AA| AT oF
A~

120 nm FA 8] @23 v Aoz dojudn) p8 ZnOE ©E7] YA Al 5 BAE 14384 D
2 400°C% 600°Col Al ZnOE tf magnetron sputtering®. 2 23131, FA|ol Al9) dopingg sl on, AAw drutel

3% B5Z dste Eet

=
g % Qe Aol ATk GaNAE ol 88 FRAY
Qo
=2

A g Boke 29 o83 WA gl 2HE %
FOL B2 A7t ikt pB Zn09 Ae= AF

ol
Aoll ojF o] o] ZnO AApe] A|Zo| Aof7b FHL

AT eE AE EHEZZ 31 RF magnetron

*Corresponding author
Tel: +82-41-660-1446
Fax: +82-41-688-4143
E-mail: smkang @hanseo.ac.kr

e}

sputtering®} DC sputteringS &A|o AMH8-3l= co-sput-
teringdS ©l-&3sted, DA% Y] p¥ ZnO ¥ A%
siion, A4 dhee] tiste] AR5 F5A o
st w1 ST

DC Zzk=rle} RF Fek2rks Sl 2AAA &3
3R= co-sputteringd &2 AIZ dopingdt ZnO -2
st Fig. 1o 29EE A4S BAHos U
Witk AR @8 2-5X107 torr, targetd}t 7]97ke] A

T 70mm$ e, RF 32 100 W, DC £3& 200~
250 mvellr] =dsiict. where] AAAAl F7 3 inche]
copper back-bonded sintered ZnO target(6 N)3} Al metal
target(6 NY& AH8-3151.27, Algfolo] 7] =% 400°C
9} 600°Ce] Z7AM AdAsAT}. AkA2] vacancy A
< JAIE7] 3t ArO, gas®) HIE 2:1~4: 12 2
Ak Abfelo] 71 AdntARl Wi 387
AH F4E& AT



278 Seung Min Kang

RF gun

DC gun

Magnet
, R

ZnO target

Al target Plasma

substrate heater

Fig. 1. Schematic diagram of RF-DC magnetron co-sputtering
process.
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Fig. 2. SEM micrograph of p-ZnO epitaxial films. (a) thick-
ness of 120 nm p-ZnO film, the surface morphology of the film
grown at the substrate temperature of (b) 400°C and (c) 600°C.
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Fig. 3. XRD patterns of p-ZnO films with variation of DC power and substrate temperature.
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Fig. 4. X-ray rocking curve of grown Al-doped p-ZnO film.
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Fig. 5. Photoluminescence spectra of Al-doped ZnO films.
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