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Study on the Water Vapor Permeation Properties of the Inorganic Thin
Composite Film for the Passivation Layer in the OLED

25’ olFd' AGH? FyA' A"
(Kwang-Ho Kim', Joo-Won Lee', Young-Chul Kim?,
Byeong-Kwon Ju', and Jae-Kyung Kim"?)

Abstract

In this study, we investigated the WVTRs properties of inorganic thin composite films(ITCFs) to be

newly adopted as the passivation layer of the OLED to replace the inorganic compound material.

Because we thought that inorganic compound materials were limited to enhance the barrier property of
thin film. So, ITCFs were fabricated by mixing the cooperated material with the base material. And
then, ITCFs were deposited onto the plastic substrate using the electron beam evaporation system and

the water vapor transmission rates(WVTRs) were measured using the Mocon equipment. As a result
of the WVTR measurement, we could analyze the WVTR values for various ITCFs. ITCFs had a
remarkably lower value than the inorganic compound film. Through the analysis of thin film, we can

understand the crystal structure and mixed amount. Therefore, ITCFs can be used as the inorganic

passivation layers of OLED with the inorganic compound film.
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Fig. 1. Composite materials were fabricated by

mixing the base inorganic material with
cooperated inorganic material .
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Table 1. Deposition condition for the compound
inorganic thin film.

Compound Deposiiion Deposifon

1 - Thickness
Pressure o
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30 12 x 16+ 0
c
*0: PES % 10 x 104 500
PC 27 22x10% 150
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PC 0 46 x 10° 1000
MgO PES & 46 %10 1000
']
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PC ) 18 104 =
TeaOs PES 100 18 x 104 %
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Fig. 2. WVTR graph of the compound inor-
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Fig. 3. WVTR graph of the compound inor-
ganic thin film were deposited onto the
PES film.
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Table 2. Deposition condition for the MS-
inorganic thin composite film.

Composite TCFs Deposition Deposition Thickness
Materials | (Sub ) | Temp (0) | Pressure (Tor) (nm)

ML 75 50 x 10% 300
@0 ) -
MS 4L 7 50 x10° 300
(PES) - ’
Ms21 ] 45x10% 300
s (22
®E5) 7 4.0 x 10 150
MS31 68 30 x 10° 250
®0) )
Ms-31
66 3.0 x 10% 300
(PES)
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Fig. 4. WVTR graph for the MS-inorganic thin
composite film.
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Fig. 5. XRD graph for the MgO thin film and
MS-inorganic composite thin film.
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Table 3. Deposition condition and WVTR results
for the various kinds of the inorganic
thin composite film.

Composite TCFs ri: ; if:::; D;ii":" Thiskness | WVTR
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Mcsf)l 60 2.8 x 10F 88 16.22
MgO :Na,O.,
MC$31
®E5) 60 3.0 x 10 €00 z.a07
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@E5) 39 T.5x 10% 100 68.84
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(PEK) 45 4.0 10 200 6211
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