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Development of an LED Lighting Module for an Eye-Friendly Task Light
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Abstract

In recent years, concerns over global warming and limited
energy sources have resulted in a need for consumer elec-
tronics with superlative energy efficiency. Because light
emitting diodes (LEDs) save energy and have a long lifetime,
they have become widely used in lighting apparatuses as a
light source. A common light illumination module for LED
task lights has been a surface-emitting lighting module that
combines LEDs with a light guide plate. This module is an
eye-friendly light source with none of the characteristic glare
of an LED.

We developed a highly efficient surface-emitting lighting
module task light in the form of a desk lamp which orients
maximum illuminance to the front, i.e. toward the seated
viewer, rather than directly down. The module accomplishes
this by optimizing the shape and surface roughness of the
task light's light guide plate, resulting in optimally controlled
light diffusion. Further, the module is designed to emit LED
light efficiently. In addition, we have achieved significant
energy savings by illuminating only the necessary work area.

Because the task light, incorporating our surface-emitting
lighting module, brightly illuminates the work area of a seated
viewer at a computer keyboard even when the task light is
positioned in back of the computer monitor, the head of the
task light does not obstruct the viewer's view, and a wide,
unobstructed work space opens up. At the same time, the
viewer suffers no glare because there is no need to tilt the
head of the task light upward, so that light from the light-
emitting surface does not shine directly into the eyes of the

viewer.
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Fig. 1 Conventional task light. Maximum illuminance is directly beneath

the task light, while the work space is dark.
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Fig. 2 Developed task light. Maximum illuminance is thrown forward to
illuminate the work space.
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Table 1 Main specifications of the LED lighting module.
Maximum illuminance, 1,400 lux, was measured at a point approx-
imately 12 cm toward the viewer from the point centered 40 cm
directly below the light source. At 30 cm from that centered
point, illuminance was 800 lux, and at 50 cm, it was 250 lux.

Dimensions 280 W x 68 D x 9.5 H (mm)
Max. : 1400 (lux)
llluminance r30cm: 800 (lux)

r50cm: 250 (lux)

Maximum power

consumption 7.7 (W)

Life Over 40,000 hours
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Fig. 3 Cross-section of LED lighting module.
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Fig. 4 Illumination distribution curves of the lighting module having
various surface characteristics on a surface 40 cm below the light-
ing module. Position zero is directly below the center of the light-
ing module. The positive position indicates the viewer’s work area.
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Fig. 5 Enlarged view of light guide.
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Fig. 6 Symfos LED-TASKLIGHTs with developed LED lighting modules.
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Fig. 7 Adjustment range of Symfos LED-TASKLIGHT.
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Fig. 8 Illumination distribution on a surface 40cm below the lighting
module of a Symfos LED-TASKLIGHT.
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Fig. 9 Luminance distribution curve of a Symfos LED -TASKLIGHT.
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Fig. 10 Photos with multiple shadows (left) and without multiple shad-
ows (right).
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Fig. 11 Symfos LED-TASKLIGHT on an office desk. Even though the task
light is positioned behind the monitor, it still fully illuminates the
keyboard.
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