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High Power White Laser Source Based on RGB Diode Laser
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Abstract: The white laser light source synthesized by red green and blue( RGB) direct semicon—
ductor laser has the advantages of high conversion efficiency good color rendering index and high
output power. It is one of the new generation ideal lighting source and display source. Based on the
RGB three—color diode laser devices through the space beam combining and wavelength beam com—
bining the RBG lights are coupling into a single optical fiber optical fiber output beam power more
than 100 W. The power ratio of different colors is carried out according to the colorimetry principle.

The white light with a power of 63 W and a color temperature of 5 710 K which is less than 12. 2%

compared with the standard white light D, was obtained. On this basis by adjusting the output pow—
er of the red laser a white light output with a power of 58.4 W and a color temperature of 6 480 K
was gotten. Compared with standard white light D¢ the deviation of color temperature was less than
3.08% . The light source based on this structure can achieve different display effects by adjusting

the laser power ratio.
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Fig.2 Diagram of beam-combing structure by RGB
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Tab.1 CIE coordinates and visual functions of RGB diode
CIE1931 laser and D¢ white light
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Tab.2  Characteristics of optical fiber coupling RGB laser by the calculated power ratio
PoalW Py /W P, /W Py /W T./K x y
22.61 10. 10 7.07 4.00 5920 0.323 8 0.3375
42.35 20.20 14.14 8.00 5 447 0.334 3 0.3520
63.50 30.30 21.21 12.00 5710 0.3412 0.339 4
Dgs RGB
3 P,=25.3 W.P,=21.2 W. - ( 3. 4. 5)
P,=12 W Pp: Py Py =0.432 5:0.362 4: 14.31% - 3
0.205 1 6 480 K
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Tab.3 Characteristics of optical fiber coupling RGB laser of different Py

P /W Py/W PyIW Py /W T./K x y
63.50 30.30 21.21 12.00 5710 0.341 2 0.339 4
58.4 25.3 21.21 12.00 6 480 0.3120 0.341 6
56.5 23.4 21.21 12.00 6 933 0.303 0 0.344 0

6 480 K 7
P, =25.3 W.P,=21.2 W.P, =12 W 4
RGB
100 W,
63 W,
5710 K Dy
12.2% »
58.4 W. 6480 K
7 Py=25.3W.P,=21.2 W.P, =12 W Dys

6 480 K . 3.08%
Fig.7  White light spot at 6 480 K while P, = 25.3 W
P,=21.2W P,=12W.
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