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ABSTRACT

In this research, the overlapped illumination model was used for designing a freeform LED lens with a uniform
illuminance distribution on its illuminating plane, and their performances and tolerances were compared. And, the
illuminations on a illumination plane was measures for change with average illuminance and illuminance uniformity.
As a result of the tolerance analysis about z-axis direction change, thickness change in lens and tilt change of light
emission and characteristic change in LED source, overlapped model and divergent illumination model are similar to
the performance about Z-axis direction change of light emission in LED source. but the uniformity illumination value
in this overlapped model is more remarkably value than it in divergent illumination model about thickness change in
LED lens. Also, even though the lens based on a divergent illumination model showed good performance compare to
the lens based on an overlapped illumination model, the latter was less the deviation to variation of LED beam radiation
ability.
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Fig. 1 Conceptual diagram of a freeform lens
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uniform illumination on an illuminating plane
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Fig. 3 The shape(a) and the schematic diagram(b) of
the freeform lens
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Table. 1 The parameters of tolerance characteristics for
the designed free form lens

Item Sl Initial Interval Final
Direction (z) -0.5mm 0.25 mm 0.5 mm
Thickness (d) 0.0 mm 0.05 mm 0.2 mm

Tilt (deg) 0.0° 0.5° 2°
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Fig. 4 The illuminance distribution for the lens depending
on alignment for the Z-axis of LED source.
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