J. Korean Inst. Electr. Electron. Mater. Eng. Regular Paper

Vol. 37, No. 4, pp.394-399 July 2024
doi: https://doi.org/10.4313/JKEM.2024.37.4.5
ISSN 1226-7945(Print), 2288-3258(Online)

365 nm ¥ 385 nm SMD LED2} TIR HI ™ #HI=E 0| 25l=

NEENRUY S ZAS FAEE HEH

FEE, AWy, Agzh, MESw, Az, A2 s, 29882, o] o2,
Kawan Anil', S8 &0, QHalEs Sz 213
' eyeta AAEg st
‘A goieti oAz ol e A g ot}
PRAMBIAL gHER A RAATL

Fabrication of High Density and High Uniformity Irradiation Light Source for
Exposure Curing System Using 365 nm and 385 nm Wavelength SMD LED and
High Transmittance Silicone Resin TIR Bar Type Lens

Pil Hong Jeong!, Beom Jin Kim!, Yeong Jin Kim', Dong Gyu Jeon', Hyo Min Kim!, Jae Hyeon Kim?, Hyeong Min Kim?,
Gyu Seong Lee?, Kawan Anil', Eung Ryul Park!, Soon Jae Yu!, Min Jun Ann?, and Do Won Hwang?

! Department of Electronics Engineering, Sunmoon University, Asan 31460, Korea
2 Department of Display Semiconductor Engineering, Sunmoon University, Asan 31460, Korea

3 Semiconductor Division, Institute of Alpha Plus Co., Ltd., Asan 31409, Korea
(Received January 30, 2024; Revised February 14, 2024; Accepted February 14, 2024)

Abstract: An irradiator is developed using two UVA wavelength ranges of SMD LEDs as a curing light source. This module
has dimensions of 545x111x300 mm? and is equipped with a TIR bar-shaped lens made of PDMS silicone resin. The developed
irradiator offers high uniformity, with 89% in the centerline of the horizontal axis direction, for two different wavelength ranges
of 365 nm and 385 nm. The radiation intensity from the light source module shows highly directional characteristics, and the
irradiator provides a maximum irradiance of 1,634 mW/cm? at a working distance of 50 mm. During the initial 5 minutes of
operation, the irradiance experiences a rapid decrease. However, this issue is addressed by optimizing the LED’s current
reduction characteristics and managing the Transistor’s temperature rise in the constant current circuit. After continuous
operation for approximately 60 minutes. The highest temperature, near the central part of the irradiating surface, reaches 69.7°C,

while the lowest temperature, near the edges, is 41.1°C.
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Fig. 1. LED arrays of the designed light source in which 365 nm SMD LED:s are positioned on the upper and lower strings, while 385 nm SMD

LEDs are positioned on the center string along the horizontal axis.
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Fig. 2. Illuminance distribution of the designed light source for a 365 nm-wavelength LED.
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Fig. 3. Schematic drawings of the SMD LED used in the light source.
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Fig. 4. Schematic drawings of the (a) designed TIR lens and (b) jig used for supporting the TIR lens in the light source.
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Fig. 6. Measurement of the accumulated irradiance intensity of the
light source as a function of time.
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Fig. 7. Measurement of the input current and PCB temperature of the
light source as a function of time.
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Fig. 8. Thermal imaging of the light source window surface measured
by the FLIR camera.
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Table 1. Irradiation intensity of the light source measured at a working distance of 50 mm within the working area of 500X20 mm?.

Unit: mW/cm?

Pz’r:i;“ 250 200 150 100 50 50 100 150 200 250 U“i(foo/gnity
20 1233 1361 1296 1282 1323 1363 1327 1334 1303 1239 1338 950
0 1317 1529 1475 1523 1461 1439 1430 1595  1.627 1.634 1559 893
10 1253 1304 1358 1301 1312 1461 1348 1483 1472 1516 1419 905
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