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New Desiccant Materials for OLED Application

o Rz

Takayuki Arai Masayuki Takahashi

i Bz

U

Takaaki Miyasako

LD N S

Nami Onimaru

/N = — %5
AP FI
Keiji Konno

OLED is a promising emerging flat panel display due to its excellent performance such as visibility, re-

sponse speed and power consumption. Despite these merits, development of sealing technology for a large

glass panel has remained a key issue. This paper describes new transparent desiccant materials which con-

sist of organometallic compounds.

The desiccant materials showed not only a high water-absorbing ability like a calcium oxide, but also

maintain the initial optical properties after water absorption. Durability test of OLED cells which was per-

formed under a humid environment at high temperature showed excellent sealing ability. These results
demonstrate that the materials are applicable to a large size panel with top-emission OLED.
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Figure 1 Schematic image of mobile OLED panel structure.
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Figure 2 Schematic image of Ca-cell structure.

JSR TECHNICAL REVIEW No.120/2013

13



Figure 3 Appearances of Ca-test cell after 0 h and 840 h under 85C/85%R.H.
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Figure 4 Schematic image of OLED test cell struc-
ture.
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Figure 7 Wavelength dependence of refractive in-
dex for the desiccant film.
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Table 1 Deterioration rate of desiccant film in each

conditions
Conditions Water vapor amount | Deterioration rate of
(g/cm®) desiccant film (Lf) (um/h)
85C/85%R.H. | 0.000298 6.0
60C/90%R.H. | 0.000117 0.9
40C/90%R.H. | 0.000046 0.16

Table 2 Acceleration factor

Conitions | e o (1 ) | Acclerton facto
85C/85%R.H. | 6.0 263

60C/90%R.H. | 0.9 40

40C/90%R.H. | 0.16 7

25C/60%R.H. | 0.0228 1
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Figure 8 Arrhenius plot of Lf values for desiccant

film.
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Figure 9 Comparison of L-V plots during different
sealing set-ups.
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Figure 10 Appearances of OLED test cell for different set-ups after 500 h under 60C/90%R.H.
(A: sealant only, B: Sealant and 1um SiNx, C: Sealant, 1um SiNx and desiccant material)
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Figure 11 The Change of appearances of the OLED test cell during durability test under 85 C/85%R.H. from
0 to 1272 h.
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Figure 12 The change of corrosion distance of light
-emitting area during durability test.
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Figure 13 L-I plots of the OLED test cell under 85
C/85% R.H. from 0 to 1272 h.
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