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Research on Development of OLED-based Smart Luminescent Safety Clothing

Su-Ji Kim, Gi-Wan Yu, and Seok Ho Cho'
Dept. of Clothing and Textiles, Chonnam National University, Gwangju, Korea

Abstract: In recent times, many accidents have occurred due to challenges in accurately identifying the location of work-
ers, posing a significant societal concern demanding resolution. Therefore, it is essential to develop smart luminescent
safety attire to enhance worker visibility in dim environments, thereby curbing accidents. In this study, we propose the
utilization of textile-based OLED devices in creating smart luminescent safety clothing, aiming to augment the dis-
cernibility of workers over extended distances in low-luminance environments. In view of this, we engineered an attach-
able textile-based OLED module that balances high luminous efficiency with wearer comfort. Subsequently, a prototype
smart luminescent safety clothing was demonstrated, and a performance evaluation was conducted to determine whether
any discomfort occurred on wearing it. The fabricated OLED luminous module exhibited high luminance, thus validating
the feasibility of creating smart luminescent attire with adequate brightness. Furthermore, there was no significant wearing
stress observed, even after wearing it for more than 8 hours, and there was no impediment to various work-related move-
ments. Through this research, we successfully demonstrated OLED based on smart luminescent safety clothing, which has
the potential for wide-ranging applications across various industries and occupations, and is expected to play a crucial role

in averting safety incidents.

Key words: textile-based OLED (2% 714} OLED), smart textile (2=7F= €] 2~€})), luminescent safety clothing (2= 9F&)
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2.2. OLED 4Xt (Organic Light Emitting Diode)
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Fig. 1. The structure of a multi-layered OLED.
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(a) Conductive thread (b) Metal snap button

(c) Coin Cell
Battery Holder

(d) Textile—based
OLEDs
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Fig. 3. Structure of textile-based OLED components.
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Fig. 4. EL spectrum of Super Yellow based OLEDs.
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Fig. 5. Design patterns for smart luminous safety clothing and schematic for OLED-based luminous modules.
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Fig. 6. Performance evaluation of fabricated textile-based OLEDs.
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Fig. 7. Prototype of smart luminescent safety clothing and evaluation.
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