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Study of Color Proportion and Color Temperature in Laser Display
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Abstract Color proportion and color temperature in RGB laser display are studied based on CIE1931 and CIE1964
standard colormetric observers to realize the automatic white balance of laser projection. Firstly, the color
coordinates and color temperature of white color generated by RGB colors are described based on Grassmann's laws
of color mixture. Secondly, the laser power ratios of red laser (638 nm), green laser (532 nm, 525 nm) and blue
laser (445 nm) are calculated at 6500 K and 9300 K, and the change of power ratio is analyzed with continuously
adjustable temperature of 6500-9300 K. Then, the influence of green wavelength change on color temperature and
luminance, and the change of color temperature caused by power degradation are gained. Finally, an experimental
system for measuring color temperature of laser display source is set up, and the experimental result of color
temperature is lower about 15% than the theoretical color temperature according to the standard power ratio.
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Table 1 Laser power ratio for 6500 K and 9300 K in
CIE1931 and CIE1964

CIE color Color R.G.B R.G.B

space  temperature /K wavelength /nm power ratio
635, 532, 445 0.456:0.320:0.224

CIE 1931 6500 635, 520, 445 0.477:0.334:0.189
635, 532, 445 0.395:0.320:0.285
635, 520, 445 0.423:0.334:0.243
635, 532, 445 0.455:0.309:0.236

CIE 1964 6 635, 520, 445 0.481:0.308:0.211
635, 532, 445 0.403:0.323:0.274
635, 520, 445 0.424:0.303:0.273
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Table 2 Luminance of 1 W RGB (638,532,445) laser for 6500 K and 9300 K

Power /W Power /W Luminance /lm Luminance /lm
Laser Y /(mW 1)

@6500 K @9300 K at 6500 K at 9300 K
R(638) 0.455 0.403 0.20 62.12 55.11
G(532) 0.309 0.323 0.90 189.89 198.33
B(445) 0.236 0.274 0.07 12.06 13.98
Total 1.000 1.000 264.06 267.42

# 3 1 W RGB(638,520,445) F1)GTE 6500 K 1 9300 K (@i i (1 52 &
Table 3 Luminance of 1 W RGB (638,520,445) laser for 6500 K and 9300 K

Power /W Power /W Luminance /lm Luminance /lm
Laser Y /UmW™1)

@6500 K @9300 K at 6500 K at 9300 K
R(638) 0.481 0.424 0.20 65.70 57.88
G(520) 0.308 0.303 0.76 160.09 157.59
B(445) 0.211 0.273 0.07 10.78 13.95
Total 1.000 1.000 236.57 229.42
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Table 4 Color temperature of one color light power with 20% and 40% drop

Color temperature /K SO%PR:P(;:PB GO%PR:P(;:PB PR:80%P(;:PB PR:GO%P(;:PB P[{:P(;:go%l)n PR:P(;:GO%PB
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9300 10915 13015
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9932 12252 7404 6229
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