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Reliability of OLED display encapsulation
technology in automotive applications
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(Automotive Engineering Research Institute, BYD Auto Industry Company Limited, Shenzhen 518118, China)

Abstract: Organic light emitting diode (OLED) as a new generation of display technology, compared to
the liquid crystal display (LCD) has many advantages, including wide color gamut, high contrast, low
power consumption and lightweight, ezc. There i1s a replacing trend of LCD in the field of consumer
electronics such as smart phones, tablets, monitors, televisions. With the increasing intelligent demand of
new energy vehicles, and the display, as the final output unit of the human-machine interface of the
electronic system in the intelligent cabin, has the trend of large screen and multi-screen. Considering the
limitation of space in the cabin, the light and thin self-emitting OLED has obvious advantages, especially
its characteristics of fabricating on flexible substrates, which makes OLED displays more suitable for multi-
form flexible display schemes. At present, OLED displays are rarely used in vehicle applications, which is
mainly limited by the poor environmental reliability of OLED devices. This paper analyzes the methods of
improving the environmental reliability of OLED display by improving the thin film encapsulation in three
aspects: improving the barrier ability, improving the stability and improving the heat dissipation ability,

which provides reference for the subsequent application of OLED display in automotive intelligent cabin.
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Fig. 1 Schematic diagram of OLED devices failure process

induced by external factors. (a) Water vapor intrudes
into the interior of the device; (b) Electrolysis of
water vapor produces gas, causing bulges of the
electrodes; (c¢) No electrons can flow through the

bulged area, resulting in black spots.
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Fig.2 Schematic diagram of encapsulation layer WV TR

requirements for OLED devices, TFT devices and
LCD devices.
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Fig.3 Schematic diagram of (a) damseal encapsulation

structure, (b) faceseal encapsulation structure and

(¢) thin film encapsulation structure.
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automotive applications
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Fig. 6 (a) Schematic diagram of cracks generated by OLED

surface foreign matter in the silicon barrier film

prepared by PECVD; (b) Schematic diagram of

the cracks in the silicon-based barrier film covered

by the oxide film prepared by ALD.
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Fig.8 (a) Structure diagram of DMD in the first inorganic barrier layer; (b) Diagram of different DMD structures for

comparison; (c) Comparison chart of heat dissipation capabilities of different DMD structures; (d) Comparison chart

of barrier performance of different DMD structures.
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