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Abstract: Continued advancements in organic materials have led to the development of organic devices that are thin,
flexible, and lightweight and that can potentially be used as low-cost energy-conversion devices. While these devices
have many advantages, the environmentally induced degradation of the active materials and the low-work-function
electrodes remain a valid concern. Hence, many vacuum deposition processes have been applied to develop low-
permeation barrier coatings. In this work, we present the results pertaining to the developed thin-film encapsulation.
Multilayer encapsulation involves the use of SiO, or SiN, with parylene. The effective water vapor transmission rates
were investigated using a Ca-corrosion test. The integration of the developed barrier layers was demonstrated by
encapsulating pentacene/Cg solar cells, and the results are presented.

L M= old T Fokel TH2 FolRgE {7
Ao FARA wokel A§ THey R Ame
Ao Sol, Aze foMEA BA §4 2 SAS OISR Ak s Aate] Aheeh]

Az 4 ALs Tl FriEdvole=

(OLED, Organic light-emitting diode), 7] €] %71 %]

o0 MI & H T x
u:
)
>,

(OPV, Organic photovoltaic), % F7]E WX H : |+ &=
A B 719 fedl(FE F2 a2 A As)

(OTFT, Organic thin-film transistor) ‘s T3 i-of

o4 glth. o
I IR [
ol AsEE 54

wEAe] JE5E A

of
2
u 4
3
e
Ho
N
20

o

rJy
ofj
o

A8t 3] (2011. 5. 26.-27., BEXCO) 2 H =5-9]
1 Corresponding Author, nkim@keti.re.kr
© 2011 The Korean Society of Mechanical Engineers

do ox L KU U lo oy & & O T R 2
fz
N
kl
%0,
i
u
i)
~ 2
>
=
&
By
N
[o]

N




1050 7 ¥ 4 - Samuel Graham

Fig. 1 (a) A full color flexible OLED prototype from
Sony lab (http:/www.digitaltechnews.com/news/
2007/05/sonys_flexible.html). (b) OLED as a solid
stating light application developed by General Electric
and Konica Minolta (www.science.edu/Techofthe Year/
EnterNominees.htm). (¢) Pentacene/Cgy-based OPV
fabricated on plastic substrate by Bernard Kippelen’s
group at Georgia Institute of Technology). (d) OTFTs
array fabricated entirely by printing process on a plastic
film (www.aist.go.jp/2008/20080728 html)
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Fig. 2 Schematic diagrams showing the basic structure of
organic diodes: (a) OPV (b) OLED
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Fig. 3 Schematic diagrams of encapsulation for organic
electronics: typical rigid lid (a), and thin-film (b)
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Table 1 Summary of film deposition conditions. . —
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Fig. 6 (a) Side and top views of a Ca test cell, Al electric

contact, buffer layer, and multilayer encapsulation.

(b, d) and (c, e) are schematics and cross-section
views by Focused ion beam of multilayer films
consisting of 3 dyads of SiO,/parylene and
SiN,/parylene, respectively. The dark region is
parylene, and the relatively bright lines are either
SiOy or SiNj layers.
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Fig. 7 WVTR as a function of the number of dyads for
SiO,/parylene and SiN,/parylene. Clear trends
between the number of encapsulation layers and
the barrier performance are observed

Fig. 8 AFM images show the surface morphologies of
SiO, and SiNy coatings deposited by PECVD on
glass substrates from an orthogonal perspective
(a) and (b), respectively, and 45° angle (¢) and (d),
respectively
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Fig. 9 Electrical characteristics measured in the dark
(empty shapes) and under illumination (filled
shapes) for the same pentacene/Cgj-based solar
cells before (blue shapes) and after (red shapes)
deposition of multilayer of SiN,/parylene
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