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Abstract We investigated the curing properties of cured coatings for a multi-focal UV-LED. The coatings are for
LEDs that operate at multiple UV wavelengths, unlike conventional single-wavelength UV-LEDs. Using UV-LED
light sources with wavelengths of 365, 395, 420, and 450 nm, we analyzed the optical characteristics such as the
direction of light flux and light source. We also analyzed the curing characteristics at each UV-LED wavelength to
optimize the LED for composite wavelengths. The curing performance state was predicted through computer
simulation for when the multiple wavelengths of UV light sources are superimposed, and then actual LEDs were
designed and fabricated. To improve the internal high-speed curing, a multi-spot module was fabricated, in which each
LED is condensed, and multiple wavelengths are synthesized and condensed at the same position. The adhesive
strength, surface hardness, and internal hardness of the curing agent were tested by varying the wavelength
combination conditions. The surface hardening and internal hardening were compared and analyzed using a hardness
tester and FT-IR analyzer. As a result, the characteristics of the surface and internal hardness were improved by a
multi-spot method in which four wavelengths were overlapped in a UV-LED rather than a single wavelength.
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Fig. 1. Design of Package
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Fig. 2. Manufactured UV-LED module
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Fig. 3. Electrical and optical characteristics of UV-LED
modules
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Table 1. Properties of Electrical and Optical for
packages 365[nm], 395[nm], 420[nm], 450[nm]
No. 1 2 3 4
Type[nm] 365 395 420 450
Source[mA] 500 500 500 500
VE [V] 3.97 3.74 3.20 3.27
Wp [nm] 368 395 4209 439.6
Wd [nm] 596.6 411.9 433.4 445.6
Fw [nm] 15 17.2 15.7 17.1
We [nm] 367.5 396.2 421.2 439.3
dc [mW] 409.3 346.7 411.5 11131.4
2.2 Multi-spot UV-LED B2& 7X 47
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Fig. 6. Simulation of Multi-spot 3D module
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Table 2. Samples of UV-LED multi-wavelength

No. Condition

A 365[nm]+395[nm]+420[nm]

B 365[nm]+395[nm]+450[nm]

C 365[nm]+420[nm]+450[nm]

D 365[nm]+395[nm]+420[nm]+450[nm]

Fig. 8. Light source irradiation using multi-spot
equipment
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Fig. 9. Graph of curing measurement by A, B, C, D
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