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Abstract Transparent conducting indium tin oxide (ITO) films were deposited onto the Polyethersulfone (PES)
substrate by using a magnetron sputter type negative metal ion source. In order to investigate the influence
of cesium (Cs) partial pressure during deposition and annealing temperature on the optoelectrical properties
of ITO/PES film the films were deposited under different Cs partial pressures and post deposition annealed
under different annealing temperature from 100°C to 170°C for 20 min at 3 x 10 Pa. Optoelectrical properties
of ITO films deposited without intentional substrate heating was influenced strongly by the Cs partial pressure
and the Cs partial pressure of 1.5 x 10~ Pa was characterized as an optimal Cs flow condition. By increasing
post-deposition vacuum annealing temperature both optical transmission in visible light region and electrical
conductivity of ITO films were increased. Atomic force microscopy (AFM) micrographs showed that the surface
roughness also varied with post-deposition vacuum annealing temperature.
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ITO, Flexible substrate, Magnetron sputtering, Figure of merit.
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Fig. 1. Schematic diagram of magnetron sputtering type
negative metal ion beam deposition system.
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Fig. 2. Optical transmittance of ITO films deposited under
different cesum partia pressures.



Table 1. Variation of the electrical resistivity of 1TO film as a
function of cesium partia pressure.

Cs partia pressure (x 107 Pa)

Properties i
P withaut 5 15 20 25
Cs
Resigtivity
< 104 0 o) 27 89 65 72 82

Table 2. Variation of the electrica resistivity of 1TO film as a
function of vacuum annealing temperature

Vacuum annealing
temperature (°C)

100 130 150 170
Resistivity (x 10* Q cm) 62 57 38 27
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Fig. 3. XRD spectra of the ITO films after vacuum anneding
treatments.

Az o] HZHshd
89%R L T
Wl J7 Yo
m dA7 FBS B 7 Al ¥ FHAEE 915%
2 oF 25% FFES & AT dRbF Q] T4
ek gxjge os) Adert gasm ezl
524 (Structural homogeneity)o] e o] T3 w7)
E). Falah 509 ArAze} vlwshd  f2)7)23)
27w 71990 F2td RE ITO qtete] A7) %

o 7N F FHE7F FAEE A o T Uk

Fig. 4= AFMS o]&3te] S e 11FdAe] 50
b2 ITO/PES vete] FHEA] Aot} Fig. 4@e Al
#9] Bore 15x10° Pa 2§48 AEdA =29
ITO/PES Bteke] o2 W+t #A 7] Zkol 05 nm
o]2lo™ Fig. 4(b)= 170°C X3 ¥xg] F2| ITOPES
ko] FrAO 24 it AF7] o]l 1.3nim Z A
Ak Aol whepa] wbe gHe] AR oF 2.68)
Z71FS & S J9lrk 170°C Xg GAg 240N %
H AR IF F718 A& PES 71¥e] F W wE
Ao g2 FERIEen 150°Ce MFdAe SEFR71E
PES 713l &< mAA| &)

FEAE FAo] ITO vfete] M7= 3 434 &
Aol vXe FEFe a#etr] flste] G Haackeo] A4
3k ]2 o]8-3to] AXE Figure of merit (drc) WS
Table 40 Feh 2Aeh™?

Table 3. Variation of the optica transmittance of 1TO film as

a function of post deposition vacuum annealing temperature.
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Vacuum Annealing Temperature (°C)
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Properties




230 o]zﬂoél .

Fig. 4. The AFM image of the ITO films deposited on the PES
substrate as a function of post deposition vacuum annealing
temperatures. (a) as- prepared ITO films, (b) after annealing
treatment at 170°C.

Table 4. Variation of the figure of merit as a function of post
deposition vacuum annealing temperature.

Vacuum Anneding Temperature (°C)
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