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Electric conduction mechanism Analysis of AZO Thin Films using XPS Measurement.
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Abstract :

Aluminisum-doped zinc oxide (AZO) films are attractive materials as transparent conductive electrode because

they are inexpensive, nontoxic and abundant element compared with indium tin oxide (ITO). In our paper, AZO films have

been deposited on glass (corning 1737) substrates by RF magnetron sputtering. The AZO film was post-annealed at 600

C, 800 T for 2 hr with N; atmosphere, respectively. We investigated that the electric properties and qualitative analysis of

AZO films, which measured using the methods of Hall effect, X-ray photoelectron spectroscopy (XPS).
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Y 39 HeES2 ME22 OH HUXISe! EHSEX N
Ol Z4=0l2t] & & ACH 1], 1984E T.Minami0ll &
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B DX RoIYCH ol MG THE AZO #atey
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MetAl, 2 AP0 AE RF magnetron sputtering® S 0l
5l AZO HaZ2 HIXSt, g€XHE 2= OE EIIH
E42 24510 T8t XPS 248 &Ed Zn, A, 08
ZEUNUXIE SF610, AZO 22 e MIEZZ0
&2 0IX= ONREE HAGHRIC.
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2 AFANME 2wt% ALOJt EIIE ZnO target® 018
S8t RF magnetron sputtering2 @2 AZO HUE HIX5HA
Ch. Sputtering SAXAH ZJ| MBT 8.0x10° TorZ 8tA
1, RF powers= 150 WZ GIICH, 2917 JtAE Ol22
45 scemSE S HEIACH T 10l AZO 222 SAE {8
sputtering 20| HZ|ZACH OlE@H SEE AZO %o
SO S4 a8 fl HHWAA in-situ EXZIE &
AGHARCH E€Xels RAERIIUA ZnJt BAESEII MR
8t 430 TECH 52 600 TSR 800 CTOHA 2AI12t S¢t
22 WHERD, EMH2 Fl= NSHHAS MAIGHUCH

H=E=E AZO #2to) HI|H S42 Hall Sl &F

(HL5500PC) S OI88t0 AS0A SF3AD, AZO 2
L HASS A% 240 ZHHUXIE XPS Iﬂ(ESCA—
LAB250)2 Sail 01201 XCH.

3. 21 & L&

E 2 £ AZO 2129 hall E1 &X ZUE UEHH A
OICt. 600 C, 800 T OlA HX2I8 AZO =totol HiME
2 22 7.54x107° Qcm, 1.74x107° Qcm 0|1, as-
grown AZO 2+0to| HIX{# 1.05x1072 Qcm 2CH o 10bH
2AABIACH. E8 600 T, 800 THIAN HM2IE AZO &
ool el s&& 2.07x10° cm™, 8.00x10®° cm™ 2
as—grown AZO =tate| 342/0f sl 1.81x10° cm™E
Ct I8t 20, O0lS<= as-grown AZO =29 3.29
cm?/Vs Ol 600 C, BOO C OlA X2I8t AZO eigte

3.99 cm?/Vs 2 4.49 cm®/Vs 2 Ct& BJ} &HACH
H 1. AZO 28}9] sputtering S XA,

;z metoe - BZA %
g glass(corning 1737)
2AIHE EF2R AZO 5N
£ -] 8.0x107® Torr
=y s 15 mTorr
RF power 150 W
Pre—sputtering Al 2} 5 min
S&AI2H 4 hr
Jlma2s '~ 500 T

B 2 €HME &, F AZO 222 hall § 24

! T HIE® 20l B OIEE
Lo - {9cm] [cm™®]  [cm?/Ns]
as—grown -2 20
AZO 1.05%10 1.81x10 3.29
600°C R 20
annealed Azo [-54%107  2.07x10 3.99
800C 1.74x10°  8.00x10% 4.49

annealed AZO
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JtotACH Tetd ALE Al 0 843 UXE Sl Zn

A2lZ2 XNEE W22 BAECH3].
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4. 2 E

£ ¢ 3&= RF magnetron sputteringtd @2 AZO 292 Xl
X5t 600, 800 T HEAZHIINA 2A2F SO in-situ &
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AZO U9 AEYA &ASECHE Alz,, Zny J2I12 O, Of
ot NS HOIGIALH. Eol, EHelE S8 HI Mg 2
A= AU Al 0|20 Sl o6 &@H3 HULUXS g
OF Zn2 XIBEHAH SHE E20 JI0ie A2 mod
Ct. Ol= &% &4% HUXo OE Al HSEHH U
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ZAMe 2
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