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Development of High Power
Ceramic Metal Halide Lamp
"ECO-CERA I 680 W"
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Abstract

The high power ceramic metal halide lamp with the inner starter operable by usual ballast for the high pressure
mercury lamp has been newly developed as the energy-saving lamp with special features of high efficacy, high
colour quality and long lifetime. The first two features were attained by the thermal loss reduction from the ef-
fective ceramic main tube design and the thinner construction of the fine tube, and the last one by the optimized
design of arc tube seals, selected doses and proper electrodes leading to more than 12,000 hours operation. Fur-
thermore, the triple protective functions against unusual states were introduced to improve safety. The newly
developed ceramic metal halide lamp will be adopted in the field of large scale space lighting instead of the high

pressure mercury and the metal halide lamps.
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Table 1 Typical properties of HID lamps.
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Schematic view of "ECO-CERAI "ceramic

Fig. 1
metal halide lamp.

Lamp type Lamp Lamp Lamp Initial Luminance Colour Ra Rated life Burning
power voltage current lumens efficacy temperature position
/W /V / A / Im / Im/W / K / hours
High pressure mercury lamp 400 130 3.3 22,000 55 4,000 40 12,000 Universal
Metal halide lamp 400 130 3.3 38,000 95 4,000 65 9,000 Vertical base up £15° or
vertical base down =15
Ceramic metal halide lamp 360 130 3.3 34,500 96 4,000 85 15,000 Vertical base up £30° or

'ECO-CERA T'"

vertical base down £30 °
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Fig. 2 Inner structure of "ECO-CERA II" ceramic

arc tube.
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Fig. 3 Shape comparison among three types of arc
tube.

(a) Quartz arc tube for 700 W metal halide lamp.

(b) Similarly designed ceramic arc tube for 680 W.
(c) Finally designed ceramic arc tube for 680 W.
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Fig. 4 Spectral distributions from three types of
lamp.

(A) Quartz arc tube for 700 W metal halide lamp.
(B) Similarly designed ceramic arc tube for 680 W.
(C) Finally designed ceramic arc tube for 680 W.
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Fig. 5 Top positioning (I) and (II) of electrode
for finally designed ceramic arc tube.
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Fig. 6 Change in lamp voltage with different top
positioning (I) and (II) of electrode with opera-
tion time for finally designed ceramic arc tube.
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Fig. 7 Schematic view of triple protective functions
against unusual states for newly developed ceramic
metal halide lamp "ECO-CERA I 680 W".

Table 2 Characteristics of "ECO-CERA II 680 W".
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Lamp type Lamp Lamp Lamp Initial Luminance Colour Ra Rated life Burning

power voltage current lumens efficacy temperature position

/W /V /A /lm / Im/W /K / hours
CM680 - LE-W/BU 680 130 59 71,400 105 4,000 85 12,000 Vertical base up £30° or
(Clear type) vertical base down £30 °
CM680F - LE-W/BU 680 130 5.9 68,000 100 4,000 85 12,000 Vertical base up =30° or

(Diffuse type)

vertical base down £30 °

Ballast : General type for 700 W high pressure mercury lamp.
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