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Synthesis of P,0s5-V,05-ZnO Glass Frit for Laser Sealing of OLED
by the Addition of Filler
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Abstract: In this study, we developed a lead-free P,0s-V,0s5-ZnO glass frit for sealing OLED using laser irradiation.

The frit satisfied the characteristics required for laser sealing such as low glass transition temperature, low

coefficient of thermal expansion (CTE), high water-resistance, and high absorption at the wavelength of the laser
beam. Ceramic fillers were added to the glass frit in order to further reduce and match its CTE with that of the

commercial glass substrate. The addition of Zirconium Tungsten Phosphate (ZWP) to the frit yielded the most
desirable results, reducing the CTE to 45.4x107/°C, which is very close to that of the glass substrate (44.0x107/°C).

Successful formation of a solid sealing layer was observed by optical and scanning electron microscopy.
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Table 1. Compositions of glass frits.

Concentrations (wt%)

Sample Fe,0 ]
P205 V205 /nO Sb203 B203 T102
3
A 30 25 20 10 - 15 -
A-1 55 - 20 10 - 15 -
A-2 - 55 20 10 - 15 -
B 30 25 20 10 - - 15
B-1 30 25 20 - 10 - 15

Table 2. Compositions of ceramic fillers.

Ceramic filler Concentrations (mol%)

Li,CO; 25

LAS AL Os 25
SiO, 50
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Table 3. Properties of glass frits.
Coefficient - - Laser
Glass £ Solubility Absorptivity
Glass transition ° of glass of laser power
Sanple K thermal ) for
formation tenperature, . in water beam ceali
T,6C) exparfmn (entiday) ) sealing
(X107/°C) (W)
A (@) 367.8 81.4 3.4x10® 98 18
A-l O 407.2 97.1 7.1%x10° 96
A2 X - 67.9 8.3%x10° 94 -
B O 373.4 83.3 7.8%x107 84 20
B-1 O 361.2 69.7 1.4x10* 32
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Fig. 1. X-ray patterns of ceramic fillers, (a) LAS and (b)

ZWP.
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Fig. 2. Linear expansion of sample A with ceramic fillers, (a)

LAS and (b) ZWP, compared to that of commercial glass plate.
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Table 4. Coefficient of thermal expansion and laser power for
sealing of sample A with ceramic filler.

Coefficient of
thermal expansion

. Laser power
Ceramic filler (wt%)

. for sealing
in sample A

(X107/°C) (W)
10 70.1 -
LAS
20 55.2 30
ZWP 10 65.5 -
20 454 25
- m SbVO,
(a) m LAS
‘uaFez(Poa)a
5 -j vw Sarrp|eA+LAs20%
=l
% Sample A + LAS 10%
£
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0 x w0 ® ©
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£
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z
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Fig. 3. X-ray patterns of sample A with ceramic fillers, (a)
LAS and (b) ZWP, after laser irradiation.
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Fig. 4. Photo of sealed glass plates with sealing layer of
sample A + ZWP 20%:

and (b) cross-sectional view by SEM.

(a) top view by optical microscopy
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