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ULVAC’s Efforts to Ensure Cleanliness of
Organic Electro Luminescence Manufacturing Equipment
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Sakae INAYOSHI"', Kazumasa HORITA ™', and Seiichi SATO™'

“nstitute of Advanced Technology, Analysis Technology Research Section, ULVAC, Inc.,
2500 Hagisono, Chigasaki, Kanagawa 253-8543, Japan

The problem with OLED (Organic Light Emitting Diode) displays is that their life is affected by
impurities in vacuum equipment. Therefore, equipment manufacturers need to ensure the cleanliness
of their equipment. We worked on the development of evaluation technology for trace amounts of
water-soluble impurities in vacuum equipment using IC (Ion Chromatography). As a result, ULVAC
established its own simple cleanliness evaluation technology.

By monitoring and taking countermeasures against residual ions in the equipment at each process
from manufacturing to delivery using this evaluation technology, ULVAC has been able to
manufacture equipment with high cleanliness that meets the required quality.

In addition, ULVAC conducts device fabrication and life tests on OLED deposition equipment to
evaluate the impact of equipment components on device life.

The results of device evaluation exposed to fluorinated resin-coated cables suggested that the factor
causing life degradation was a gas containing C-F. On the other hand, it was found that the devices
can be used as device components by reducing the amount of impurities through appropriate
cleaning processes. We will contribute to further quality improvement of OLED production equipment
by utilizing this technology.
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Table 1 Ton chromatography equipment used.

Anion Cation
Analyzer Compact Professional 930 Compact
- 1C881 IC Flex
858 Professional Sample Processor
Dosino Dosino

Metrosep A Metrosep
Supp 7-250/4.0 C4-250/2.0
Metrosep A Metrosep C
PCC2 HC/4.0 PCC1 HC/4.0
Metrosep A Metrosep C4
Supp 5 Guap;‘d/4.0 Guard/p2.0
#i *‘*
i x
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Table 2 RSD and detection limit of standard solution.

Average Lower
concentration detection limit
[ppb] (ug/L) [ppt]
F 467 0.85 1
Cl 471 0.64 2
NO:~ 22.2 112 3
Br~ 225 0.67 7
NOs~ 223 0.90 7
PO, 445 0.67 15
Noha 226 0.66 6
Li’ 0.50 1.26 6
Na’ 2.04 1.58 24
NH, 201 1.72 24
K’ 499 154 59
Ca™ 5.28 2.69 62
Mg™ 5.03 2.20 59
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Fig.3 Wipe background and RSD.
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Fig.4 L-shaped evaluation sample.

9,000
8,000

— 7,000

=

e} 6,000

= 5,000

2 4,000

g 3,000

=

2 2,000
1,000

8,025

F  CF NOy PO SO Na® NH, K' Ca*

B Welded part B Inner wall

Fig.b Cleanliness evaluation of L-shaped parts.
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OLED deposition equipment

Lifetime evaluation machine )
. OLED Device

Fig.7 In-house evaluation equipment for OLED
devices.
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Fig.8 Schematic diagram of OLED deposition
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