69

A HHFTAYN|
J. Kor. Inst. Surf. Eng.
Vol. 38, No. 2, 2005.

<gHE=E>

RF magnetron sputter0il- 2]t PET7|E ITO/A/TO Hfate|
S5 =0l &N MUY Sdoll Dixls HE

B |snscistn MAxNSED, "Zo|cigtn MAXiSEn)

Influence of Deposition Pressure on Optical and Electrical Properties
of ITO/A/ITO Thin Films on PET by RF Magnetron Sputtering

Jung-Eun Seo®, Sang-Ho Kim? In-Seon Lee® Dong-Won Kim®

?Korea University of Technology and Education, Advanced Materials Engineering,
307 Gajeon-ri Byungcheon-myun Cheonan Chungnam 330-708, Korea
®Kyonggi University, Yeongtong-gu, Suwon-city, Gyeonggi-do 443-760, Korea

(Received 20 March 2005 ; accepted 1 Arpil 2005)

Abstract

ITO-AI-ITO multi-layers were deposited at room temperature by RF magnetron sputtering on polyeth;/lene
terephthalate (PET). The films were deposited at various pressures of 8x107, 1x107°, 4x107°, 8x10™ and
1x107 Torr. A correlation between microstructure and electro-optical properties was studied. Films deposited?
at low pressure have higher transmission, and lower reflectance and resistance than film deposited at high
pressure. Sheet resistance, transmission, and reflectance were 141.6 /(] 88% and 6.8% resectively when
the deposition pressure was 8x107* torr, that was the optimum condition.
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Table 1. Experiment conditions of RF magnetron

Table 2. Deposition rate according to deposition pressure

Deposition pressure Deposition rate
1x107 torr 1.19 Ass
8x10” torr 142 Afs
410 torr 157 Als
1x10? torr 1.61 AJs
8x10™* torr 2.02 Ass

sputtering
Specification Condition
Target 2109 9(?9()‘;7;;)In203-(10%) SnO,
Substrate Polyethylene terephthalate (PET)
Basal Pressure 8x10° torr
ITO: 8x10™, 4x107, 8x107,
Deposition Pressure | 1x10* Torr

Al: 3x10” Torr

ITO: (O,/(A1+0,)) 8%

Deposition gas Al - Ar

Presputter ITO : 5 min, Al : 30 min
RF power ITO : 60 W, Al : 200 W
Heat treatment 100°C annealing, 5 h
Substrate Temp. Room Temp.
s g |

Thickness 1000 A
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Fig. 1. Sheet resistance and resistivity of the multy-layer
films deposited by the variable working pressures
on PET substrate at room temperature.
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Fig. 2. Carrier concentration and mobility of the Pressure (Torr)

multy-layer films deposited by the variable Fig. 3. Transmittance and reflectance of the multy-layer
working pressures on PET substrate at room films deposited by the variable working pressures
temperature. on PET substrate at room temperature.
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Fig. 4. Microstructuer of the multy-layer films deposited by the variable working pressures on PET substrate at room
temperature: (a) 8% 10 Torr, (b) 4X10° Torr, (c) 8% 107 Torr, (d) 1X 102 Torr.
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Table 3. Roughness according o deposition pressure

Deposition pressure Rq Ra
1x107 torr 22.219 18.167
4x107 torr 12.351 9.933
8x10™ torr 10.168 8.139

Roughness=18.167
(b)

Roughness=8.13

Fig. 5. Surface roughness of muity-layer films deposited
by variable deposition pressures on PET sub-
strate at room temperature: (a) 8X10™ Torr,
(b) 4%x10° Torr, (c) 1X10? Torr.
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