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Global environment, resource, and energy saving issues are growing, but the energy consumption of the
transport sector tends to increase. Thus, it was essential to develop and promote lamps that use less
electricity and Field Emission Lamp (FEL) for tail lamp was developed. In this development, light use
efficiency and light distribution, were mainly improved by using aluminum reflector and the thickness
of phosphor layer was optimized. As a result, the production of FEL source for tail lamp whose luminance
is 15300 cd/m? at 1.56 W was made possible. In addition, a prototype of FEL lamp fitting was made, by

which the light source of SUBARU Impreza was replaced.
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Fig. 1 Principle of FEL emission.

Table 1 Comparison of incandescent bulb and LED lamp.
LED lamp
Energy consumption [W] 21 3~6

Incandescent bulb
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Fig. 2 Basic structure of FEL.
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Fig. 4 Reflector and lighting appearance.
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Fig. 3 Reflected light and transmitted light.
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Fig. 5 Relation between thickness of phosphor
layer and average luminance.
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(a) Appearance of prototype FEL

(c) Lighting

Fig. 7 Prototype FEL.
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Fig. 8 Circuit of high voltage generator.
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Fig. 9 Light distribution of tail-lamp.
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Table 2 Difference between simulation and measured value.

Simulation Measured
Total light flux [Im/W] 6.77
Maximum luminance [cd] 46.4 21.1
Light flux [Im/W] 4.26 3.43
Efficiency [%] 62.9 50.7

. Light flux
: =" X
Note: Efficiency Total light flux 100.

Non-lighting
Fig. 10 Lamp fitting mounted on SUBARU Impreza.

Lighting
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