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A Study of Lens Design Technique for Proximity Exposure Using a UVA LED
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The exposure system is a device that transfers a circuit pattern to a desired location. To display patterns on a substrate without
deforming the optical characteristics, the characteristics of the optical exposure system are very important. Therefore, to form a
microcircuit pattern, a small divergence angle should impinge on the irradiation area. Also, since the light from the source must
react uniformly with the photosensitizer, it must have high luminance efficiency and uniformity of illumination. In this paper a
parabolic reflector and an aspherical lens were designed to solve the problem of narrow-angle implementation, and it was
confirmed by simulation analysis after their arrangement that the beam angle, uniformity, and maximum illuminance satisfied the

target performance.
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Fig. 1. Proximity exposure.
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Fig. 2. Layout of the optical exposure system.
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Fig. 5. Spectral transmissivity and refractive index of MS-1002
Moldable Silicone.
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Table 1. Simulation results of the parabolic reflector and aspherical lens

Illuminance of 80 mm distance

e |

Illuminance of 160 mm distance

Parabolic reflector and aspherical lens

Size

467.84 mm x 39.08 mm

Flux efficiency (80 mm / 160 mm)

57% / 46%

Beam angle

6.5°

Maximum illuminance (80 mm / 160 mm)

344.6 mW/cm?® / 280 mW/cm®

Uniformity (80 mm / 160 mm)

95.6% / 94.1%

¥ uniformity(%) = mn

x100.
average
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