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Abstract: IGZO thin films have been prepared by RF magnetron sputtering. The structural, electrical and

optical properties of the IGZO thin films have been investigated as a function of deposition condition. XRD

analysis of IGZO thin films showed a typical crystallographic orientation

with c-axis perpendicular

regardless of deposition conditions. The carrier mobility, carrier concentration and resistivity of the IGZO
films sputtered at 200 W, ImTorr and 300C were 28.5 CmZ/V~Sec, 2.6x10% crng, 8.8x10* Q-cm respectively.
The optical transmittance were higher than 80% at visible region regardless of the deposition conditions

under the experiments above, and specifically higher than 90% at wave length over 500 nm. The absorption

edge was shifted to shorter wavelength with increase of carrier concentration.
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Table 1. Deposition condition.

Deposition parameters Deposition conditions

Base pressure 5x10°% Torr

Ambient gas Only Ar (50 sccm)

RF power 100 W ~ 250 W

Working pressure 1 mTorr~10 mTorr

Room temperature

Substrate temperature
P ~350C

Substrate-target distance 10 cm

RF &3 100 WollA 250 W7l 50 W& Z71A1A
7 FAslg e #2719 1 mTorrell 4 10 mTorr
7HA] WASIAIA 7 S-S g 7| R Aol
A 350C7HA WA AP F2F8ieh 917 7R
Ar (99.999%)7k~5 AHEetlon v ule] 7] Bt
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t} 5% 7} pre-sputtering@t ¥ main sputteringd+31th.
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Fig. 1. Deposition rate of IGZO thin films as a function
of (a) RF power, (b) working pressure, and (c) substrate

temperature.
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Fig. 2. XRD patterns of IGZO thin films prepared at RF
powers (Ts= 300C, Py= 1 mTorr).
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Table 2. Variation of IGZO thin films with RF powers
(Ts= 300C, Pw= 1 mTorr).
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Table 3. Variation of IGZO thin films with working
pressures (Ts= 300C, Prr= 200 W).

FWHM Grain FWHM Grain
size(nm) size(nm)
100 W 0.33° 25 1 mTorr 0.27° 30
150 W 0.30° 27 5 mTorr 0.33° 25
200 W 0.27° 30 10 mTorr 0.40° 20
250 W 0.38° 21 2500
/ Py
2500 /f" 2000 5
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Fig. 3. XRD patterns of IGZO thin films prepared at
different RF powers (Ts=300C, Pw=1 mTorr).

ol Y7]4S 1 mTorr, 7|HEE 300CE 1

Aatgi o wo] FAE 3000 AS® stk IGZO
whube RF &89 Wshel F#elA A= (002)H L
2o gant #FAEHY o-F WIS 7 7] Fel
FHoE 4TS & F YU RF &9o] 45T
of weh (002 FAR=7F F7hsthr 250 Wel
M 2388 #AsArh ol RF E8 0] Z7hghel
w2l 1GZOurete] A Aol FFEThrE 250 Well A
Q3)e AgAel aTe ovdtt. RF 9] 57t
o]l wEk Ao R HE AHEYE x5 Y
A7} F7kste] vlgel AA Lol AWEA FFH A
o] A4 5ol FFstHA o & vA AAHHoR AF
d Aow dAdEy 250 W ol Aol AR Aol A
a1 AAH AV E FidE AL S FHFI
71918ke] FHo] Edsls Y50l AA HEF A
Lgskx] Eeta A& ~AHYEHE fgAE] 7]
Egsty] Witoes dAgE ol wWE FE V]
Qlgh whio] Al FTUld = U9l dE AR Ao
o [8]

a9 32 Bl WE 1GZO uhete] X-4A 3

i)
o
i
(o3

ol e},

Fig. 4. XRD patterns of IGZO thin films prepared at diff

erent temperatures (Pw= 1 mTorr, Pre= 200 W).
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Table 4. Variation of IGZO thin films with substrate
temperatures (Pw= 1 mTorr, Pre= 200 W).

WM i
Room temperature 0.31° 26
200C 0.29° 28
250°C 0.30° 27
300C 0.27° 30
350C 0.32° 25

E 4ol = v ZF (FWHM) S 2 FE AbE 1A
AR Ee AvlE 71H2%E7F 300CelA 30 nm# 7}
ZF Fov 3B0ToAMHE 25 nm=E 2318 #A3A
Park & [8]2 Alo] =3 ¥ ZnOwe AFolA o]l&
Thornton®] structural zone model [9]o] A] bl
oA ®Hup F el FRE Mol
AR 1 A

3.3 MIIy B4

% 5% RF &89 ®glo] & 1GZourhe] w)

A%, Aol olBw % Aele] Wwel Wi et
A Zloltt,
10" e —Resistvity 4_q40
F—e— Carrier Concentration e |
C-s— Mobility S
ot A 43% 1302
g 10°: . . | £ 3
e | T / ‘ S 2
> S 128 120§
s L - c A
5 : DB 2
@ 10°- § 5
- i {15 1103
o 5
4 1 1 | L L L 1 .
TS 150 200 20 0 0
RF power(W)

Fig. 5. Variations of resistivity, carrier concentration and
carrier mobility of IGZO thin films with RF powers (Ts=
300C, Pw= 1 mTorr).
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Fig. 6. Variations of resistivity, carrier concentration and
carrier mobility of IGZO thin films
pressures (Ts= 300C, Prr= 200 W).
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Fig. 10. Dependence of the transmittance of IGZO thin films
at different working pressures (Ts= 300°C, Prr= 200 W).
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