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The structural characteristics of ZnO thin films for TFT driver circuit
Jihoon Son® - Sanghyun Kim® - Hongseung Kim® - Nakwon Jang "

2ok RF LU EE 29I 29 Y 23 we TFT #5328 91 zn0o vhte] 324
g_/\éoﬂ T‘,_].gH oﬂ?_g],oﬂq_ ZnO HLuL% RF ngpr n% Z_iLoLEiQ_ Hﬂgﬂ_/\]?log/q A—]Z]—A]ﬁ]j—l ?5@
548 XA 3" BA7I(XRD)9F AAEE AR ARM)el oF] A= Uvk ZnO ¥R 100W
RF stel A 28 d9=8 7hAch el RF 597k S7hgel uheh Zno whre] Ew AQ7)7
S7Vet . S&E o] smTorroll A 15mTorr2 Z71stel] wel zZnO(002) ¥ =29 ®EXZ(FWHM)o] =

FAlo: v E A2, wheh, Adste ke, 28l 27, dAEz dvA

Abstract: The effect of sputtering condition on the structural properties of ZnO thin films grown by RF
magnetron sputtering system was investigated for TFT driver circuit. ZnO thin films were grown with
ZnO target varying RF power and working pressure. Structural properties were investigated by X-ray dif-
fraction (XRD) and atomic force microscope (AFM). The ZnO thin films have sufficient crystallinity on
the 100W RF power. But, the surface roughness of ZnO films was increased as increased RF power. As
increased working pressure from 5 mTorr to 15 mTorr, a full width at half maximum (FWHM) of ZnO
(002) peak was increased.

Keywords: Thin film transistor, Thin film, Oxide semiconductor, Grain size, Atomic Force Microscopy

1. A2 T3 7159 taEYgelE WA & e 7

1 Mntel e A817] 98] Mute] 59 ShaL A% SA4E T A4 F8 S
g Auls 8] 2=(Bal last water)©] A @udo] 2 227 o] (transparent flexible display)l] thal <
Wde] Ao Aod W thelesy LEpE 1 /F SN e WA= . FEAE
Agslel= A%7F o]®o] A uH[1]. UV LED t2aZgo]o] active matrixE $13F TEAAE S
AN 7] ARE ApgSolof st Ay DS MAH AREE A S AREE W
stow o3k wF o] A, L Wiy o E %] 2~E] (hydrogenated amorphous silicon thin
Al o Ade] vhe s Zo = AlGaN/GaNAlS film transistor, a-Si:H TFT)7} S&3 % o] 7Fdalal
o] 43k UV LED:= A 2ol o o] So] 9lri[2]. 7gu]go] AAEC FE AR SUTH3].

T 221 A 2} (606-791) l'?‘”\]'%} }‘] GET HFE 727
= °JEH st A7) HAAE e E-mail: nwjang@hhu.ac.kr, Tel: 051-410-4413
1 SK 3}o]Y 2~ DRAMZN vk 1 MM/\Z]-F‘%, E-mail: jihoonl.son@skhynix.com, Tel: 031-639-6147
2 k=3 °h:H?5L"’ A7) AA-E 8 E-mail: sh_kim@hhu.ac.kr, Tel: 051-410-4925
3 ey YW= A 383} E-mail: hongseong@hhu.ac.kr, Tel: 051-410-4378



MUEAA LY TEAZE 20 W] TEY 5

Sefuh asSiiHel B9 uAE el A B
%3} 2 dangling bond)ol ¢ Afdzte] 4
@ 2 x3ow o8] AA olBws} vhon o
T3 A e EAYE T
ol 2 Hann B, A
WAzE e [V S4e] Agf H B

?ﬁzﬂ UV LED 9 At t]=FHo]o] Al
Ao FAE sdsty] 8l Be AT o] FoiA
Utk L Foll 7HAFY] TRt 7ksste] A
o5k 7pAF Ao A FFS ‘ﬂ'xl %= Abst
=2 (oxide semiconductor) & #8385}
AT7F o] FoA| AL vk, 1 Fol EHJJ.@.J Ao
Znoo|th. Zn0E thEZHQ O-VIS AkstE WIEA
24 3] d7)A, FshE EAo R Q| g
AA, W A, FH e I(SAW,  Surface
Acoustic Wave) &AF, bd &2 5 FHLAS &
ofell A A7} kst A o] Fo] XL QlvH[4]-[6].
n0 & 24 $-E2x%°]E(hexagonal wurtzite)
TZ A Hold WEARA FA.3stH o
gk AdElolm H& A dAE A dUAE
7HA 3 Qo aEAL] dAA A HU|HE
Lo] Alo7t golste] FaA AAE 8517 9
gk A7 @ESHA 18 FoltH7]18].

ey In0 & 288k B Alzke 9siA

ZLO.
1=

© B NS g @b n0e v A
3 3]

L

_4_4

T2H AT /M2 dE AFHA nE wkeA|
2 dHA 93, In0iye AHA 29y AkslER
7n07 p-type REZ=AQ] Azt & oHS A
= AAoItH9]. I oS &8I TFTY] 4%
tAgQlell s Eteta v whek AAlay o
TEE A A Kt B2 ATt w¥e] I
3k A olrH[10].

b B Ao s WV LED ¥ mehg, mAl
| Zn0 PP ERA 2E 3|2 e A4S
A3 Zn0 Bheke] Sl ek AHS skl

WS

S
2
fo
o,
o I
29,
N
N
olr
o
w
g
b=t
—t
—t
@
=
%
i)
o

Sputtering 374& WA 7]H o] H]r% Zn0 4}

GrambA Al A L o] P83 2] A|377 A113.(2013. 1)

o_>|:

o #d o

-

oo 7z

2

549 Ws g A7 S

2. 4% W
2 AFelA Fae Bhe F&d= RF vl E
2 29EH4" RF-Co Sputter System, NCD
Technology)ES  AFg3llem  7Zn0(4  inch,
99.999%) 4214 BHAS ARESFSATE. Zn0 Wl
/g7l = Si(100) 71985 AHE-ak3Th. Zn0 WHehE
7A1717] el %7]% 92 o9 EHE A
Hﬁﬂ Si(100) 7]#-2 Acetone?} Methanal &85
&3t 253 AF stglon f7] Mol
NHOH @ HOp @ HO(1 1 : 3) Moz FA
skl [F & o]&3ate] 7] 919 AA 4ksh
S AASRATE. Zn0 @RS F2 A Chamber
vle] 4&8& oF 2x10° Torr7HA FAA AL
WA Sputtering 3¢ W3lo] w2 7n0 Hulbo]

‘jﬁ-{d

EXS dolr ) 8 7n0 EFLS 39S 50, 100,
150 W= ®isA[zlon, 2o iﬁlﬂ Elsigs)
EAE dolr 7] 93 A9HA 7tE2 A &%
t}. o] Chamber] T& 4HL 5 mlorrz AA
shoiTh. e A shelel whE 0 kel 54
S Yobr7] 918 Zn0 S 10002 g T F F
2 ore S 5,10, 15 mTorr 2 W3hA7)w wluhs
=2 3k tk. oluf SputteringS 8] 1E Ar
7t2E ARSI

RF Sputter Systeme ©]-&3}e] X#A171 Zn0 BF

oto] FxF EA]S XRD(X-Ray Diffraction),
AFM(Atomic Force Microscopy) A4S &3] 4

shoir.

3. AY A3 9 uz

3.1 BE Oiq Hajo| mE gt 2N £4

UV LED 2 TFT 75320 A% 7n0 uhdl
o] EAS otolr ] 3 sputtering T+ W}
w}é 7n0 Hl—tﬂ—g] :rsz4 .E_/H_O_ o]—o].ioh;} 710
uheko Si(100) 718l oF 250 mme] FAR =
Felgitt. Sputtering #H91E 50 Woll 4] 150 W=
A7 523 Zn0 Bheke] XRD 2 ¥+= Figure
1ol YERNSATE.

-

rE Y

73



EAE -4
=g
c
=]
4
=3
< Zn0 150W
g Ahk
w
c Zn0 100W
2
£
Zn0 50W
A A A A A A '
20 2% 1) 3 4 45 50 5 ]

2 Theta []

Figure 1: XRD patterns of ZnO thin films with
different power
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Figure 3: AFM surface image with different ZnO
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