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Bending Effects of ITO Thin Film Deposited on the Polymer Substrate
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Abstract

ITO thin film was deposited on PC substrate in Facing Targets Sputtering (FTS) system with
various sputtering conditions. After it is applied to external bending force, we investigated how change
the surface and electrical property of as-deposited ITO thin film. As the L(face-plate distance) of
substrate decreases, it found that the maximum crack density is increasing at the center position and
decreasing crack density as goes to the edge. So to apply same curvature (r) and bending force to PC
substrate with ITO thin film, we fixed the L that is equal to curvature radius (2r). Before bending
test, ITO thin films that deposited in the input current of 0.4 A and thickness of 200 nm already had
biaxial tensile failure because of each different CTE (Coefficient of Thermal Expansion) and Others
had been shown no bending or crack. After bending test, all samples had been shown cracks at about
200 times and as increasing the crack density, resistivity increased.
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Fig. 1. Facing targets sputtering(FTS) apparatus
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Table 1. Depoéition condition.

Parameters Conditions
Targets ITO (SnO; 10 wt.%)
Substrate PC (polycarbonate, 200 (m)
Substrate Temperature R.T.

Base pressure 2.1x10° Torr
Working pressure 1 mTorr

Ar:0; Gas flow 10:0.5 sccm
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Fig. 2. Thickness distribution of ITO thin film.

ag 204 frEl Z1Esldl $FE ITO W
Z1%e g g ALstue FAZ LI
PEFE FAY F ok wEd AF AHSd
PC 7]l &€ ITO ¥te 3¢ FEAAM &
< 77k 30 mm RE(SFH FE)E HdeEoq 6
7He] MES Bending @l AH&3AT

3. 8n ¢ 1
a9 3 Uggd TF 2ddA ITO 78S F
% PC 7193 Bare PC 71%& dehd Zolth

PC 7193} ITO utute] 3 34A ST (Coefficient of
Thermal Expansion, CTE)7} Z+Zt 5 ppm/K, 50
ppm/Kol I, Young’'s modulus (E)& 120 GPa, 5
GPa #< 7HNxz o wehd PC 71973l ITO
wubg FAA] CTE ol e THWER &5

A Fojxh 53], 4wk Sputteringd-& ©]



§8 U7 234, 3% 48 3 FY ¥R AR
BAREE A A 9F S1E 9
EHe) &40 FhsE, 53 we do| WA
o en mEA sleel w334 7185
el Te AWRAFCIEE Astel ¥ Ayol
HAF Rl TH3S.

aY 394 £ AF 04 A, FA 200 nm 4
oA Az #0004 AEZLS T2 AEY HuPS o,
7189 # o] TAHASE B2 A olE
S A AFE 71=F ITO wete] HE tE g9
FAFE A8t T2 Az EOPoﬂ & ITO ot
2 279 29 & 59 AF04 Ad e
noiA] YgAre Fte FER °16}°1 <E7}
ST FF Fo| F2oz 343 A HH,
2 718l 4G AF Aol AT FF
S INA Foh wEA 78 9F o2 B
3 @Ao] AT Aoz AtgHY5]

oo ki
a8 HTooXx

i

Berc

PC‘

(a)

(b)

ag 3. ITO vtdto] &4 PCe Bare PC 71
Fig. 3. Photograph of the PC with ITO thin
film and bare PC substrate.
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Table 2. Parameter of as-deposited samples.

Sample No. Input Current Thickness Working pressure (B erﬁgg A) (]IS{:r?asiggl%)

#001 02 A 150 nm 1 mTorr 60 mm 85x10" Q - cm

#002 02 A 200 nm 1 mTorr 60 mm 70x10* Q - cm

#003 04 A 150 nm 1 mTorr 60 mm 95x10™ Q - cm

#004 04 A 200 nm 1 mTorr 55 mm 15x10% Q - cm

#005 02 A 150 nm 2 mTorr 60 mm 95x10* Q - cm

#006 02 A 150 nm 3 mTorr 60 mm____ 42x10° Q - cm
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Fig. 5. Development of film's crack[8].
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Fig. 6. Increment of resistivity by bending times.
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