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Characteristics of ZnO thin Film according to RF power for applying TFT channel layers
Chung-il Park, Young Ryeol Kim, Yong Seob Park, Hyung Jin Kim, Sung Uk Lee and Byungyou Hong
Sungkyungkwan Univ.

Abstract : ZnOQ (Zinc Oxide) thin film can be applied to various devices. Recently, ZnO film has been promoted in
transparent TFTs (thin film transistors) because of high transparency and low temperature process. In this paper, ZnO
thin films were grown on glass with the three conditions of RF sputtering power, which are 50W, 75W, 100W. Their

structural, electrical and optical properties were investigated by using XRD, UV-Visible spectrometer and 4-point probes.

In the ZnO film with 50W process, good crystallinity, high transmittance, and high sheet resistance were shown. In
conclusion, the ZnO film with 50W can be an optimal channel layer of TFTs.
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ZnO (Zink oxide) = 3.36 eV WHEY OILXIZ CIE B AES £Y g9 EYIAHL WY A= SE
S0 HIH HIRX &2 60meVe GIIXt 28 WUXE g ZnO 222 RF OIOQUIEE ATHEZ &20AM RF &
JIXND AUCH B WEWE2 5 3 Y 5y EW HEE MRS BSIAIDI0 Sa6tD 1 s 240
XIAH, 2 GIIX QHXIE O0IZ38HH p-n diode ¥ laser Ct. ZnO2l B3 XAHCZ BF 22 1| mTorZ LUEG
diode, 12! UV sensor, optical wave guide o S8 D, ArbAE 50 scem, 2ATHEIE EFEDF DIB2 HHels 4

st oI ORI SCH[1-3] S8, ZnOE 0IEE £ cm2Z2 DFAITID MHE 50 W, 75 W, 100 WE BiZHA|
g wor EMIABHE CAEO! M"’Oﬂld I8 & I MEE Sl JIRE RLE ASSIALL FEHe
B SA NS8BS CIAE0l R&E JHsstil 8 100 nm 2 DEAZCHL
Ea AR0AH CZECZ S0 I H20 EoAE Mol et MEE Zno 22| ME2 4-point prove,
ob 20l PEH0| A JIB S8E £ USCE XA UV-visible, a-step, XRD 2 22t HIXHZ, S, %2 &
O =tor ERXIAEHS HEZAH 2@ & ALH W, 2L S S4g 246IULL

ZE ZnOos HUH Zn® AA vacancy 20 1017~
102 /op RSO 2NN SEE = n-typeREO

!

H 1 0IOUWEE AHEHEHE 0|88 Zn0 HUSE =H.

o, o
o EMNAEZY S80I AMA Zn0 % HeLo S Sputter parameters Sputter_condition
2 =% UM AHEY IIYNE X®, MU Lz Target Zn0
ZEGHU F= NAE SUH FIE &0, B0t Substrate Glass
Mo, 24 gM2 S 2 NIE FHIE SHH0IM Working pressure L
T, BUN 7nE ZUORM W0 558 ¥E £ U Base pressire L 10 Tor
Ar gas flow rate 50 sccm

=8 EI"}E% g)" = 2o "‘QIIAHEJ Ol ot The distance between target
‘S 8tCH[4-5] and substrate 40 mm

2 HRNNHE =2 EUE, WE OIS%E, =2 owoff RF power 50, 75, 100 W
ratio S 013 JIX SHE DR VEAIE DES Zn0 Thickness 100 # 10 nm
Em w0 EXNAES HMES 9S00 IR =8
channel layer®! ZnO HUS RF OIJUEE "IHHE 018
B10] AN SESIUCH LU EWXAH S0 IHE ' 3. 20 % Ak
MBS AHEY DIYE 26D 0/ A Zn0 2 . ,
o PEX, MIIH, et™ S40| OEH HI=HE XE J& 10lAME RF Powerdt EI1EH0 et B80! B
SH5HACk , gs 2eEC.
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I8 1. RF IS0 ME ZnO B9 43 E B3l

8 20iME so W 2 et 75 W 2 0 JtAIZd
OlA 80%0I42 B2 SUES ZHFXIL 400 nm
ik 50w g 0O JHIHE JI8718 JHXIal AN o
2 & S48 JHXD U] & & UALL

J8 30id= 50 W & O HIXEO S0 =01EE
2 & UCH D2t £ =%t EMIIAHS HE S22
M A838t| fIsid= ZE01 =00l 22 HIMEO 2
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J8 40lM= S&E ME 5 50 Wz SHHE 32 %
M4z 220lM znO (002) 1 2@E D28 2HFL
USH 01N ZnO 20| cH2Z HHEZNHAUE wurzite
TEE N1 UASE 20F= Z200I0H

4. 2 B

RF magnetron sputtering®ii Al power& JtESI0 ZnO 2
a2 SEAIZCH Powerlil M2t 4FE0| Hlallstn 50 W
e 75 WOlAE 100 WEEH =2 80%01428 EncE &
UCH T8, 50 WOIA JIE && HIME 30 U2 NE
SOIE &= QUCH 50 W ZHUANY BRES X2 /ULL
Ol §ANIAM A28 JE zZnS HIEO0 50 WOHIA JHE
A LIEHLIDI 20l M2EC0h Metd Al JHI =
2 E0MA 50 wel RF IIYI2 AHEE 8= 20l ZnO
HW22AH IHE HESH 0188 £ QUCH
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2 ¢PE=E L4O|UED U JlsR XY Bot=b
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