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Improvement of Permeation of Applied Multi-layer Encapsulation of Thin Films
on Ethylene Terephthalate(PET)
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Abstract

In this paper, the inorganic-organic thin film encapsulation layer was newly adopted to protect the

organic layer from moisture and oxygen. Using the electron beam, Sputter and Spin—Coater system, the

various kinds of inorganic and organic thin-films were deposited onto the Ethylene Terephthalate(PET)

and their interface properties between

organic and

inorganic layer were investigated. In this

investigation, the SiON and Polyimide(PI) layer showed the most suitable properties. Under these

conditions, the WVTR(water vapour transition rate) for PET can be reduced from level of 0.57 g/m’ -

day (bare subtrate) to 1x10° g/m

- day after application of a SiON and Polyimide layer. These results

indicates that the SION/PI/SiON/PI/PET barrier coatings have high potential for flexible organic

hght-emitting diode(OLED) applications.
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Table 1. Dep051ted conditions used to {fabricate
Si0» water barrier films.
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parameter condition
Deposition rate 5-6 nm
Temperature 110 T
Thickness 200 nm
E 2 54 342 SON 9% 5% 24,
Table 2. Deposited conditions used to fabricate
SION water barrier films.
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Temperature
Ar 12 scem
Oz 0.5 scem
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Fig. 1.

Type 1, Type 2, Type 39 +%
Structure of Type 1, Type 2, Type 3.
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Fig. 2. Strain of Type 1, Type 2, Type 3.
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Table 3. Deposited conditions used to fabricate
Si0; water barrier films.

#1 1 Polyacryl SiO; 0.34
#2 2 Polyimide SiO: 0.48
#3 1 Polyacryl SiON -0.081
#4 2 Polyimide SiON -0.098

(b)
3™ 4. 5715 99 199 AFM AR, (a) Si0s
o] #EW (b) SION9 #*W9,
Fig. 4. AFM image of surface of inorganic
film. (a) Surface of SiO; (b) Surface of
SiON
SION ®tEbe] EHgo] Si0, wihe] F4589
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Fig. 5. AFM image of surface of organic film.
(a) Surface of polyimide (b) Surface of
polyvacryl.
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