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Abstract In order to improve lighting quality and achieve accurate and adjustable dynamic correlated color
temperature of white light, a method of tricolor light mixing is used. Based on the colorimetric light color design,
one mathematical model of RGB tricolor mixing is established. Appropriate parameters of tricolor LEDs are chosen to
conduct the experiment of mixing white light with different correlated color temperature between 3000 K and
7500 K. The experimental color temperature of white light has a large deviation from the theoretical one. Further
analysis tells us that the junction temperature is the main factor influencing the color temperature deviation. By
adjusting the duty ratio to correct the output of the tricolor luminous flux, the relationship between the duty ratio and
the target correlated color temperature is obtained. The experimental results show that the corrected color
temperature deviation is within 50 K. The parameters for mixing white light sources match well with the theoretical
ones and the white light source with different correlated color temperature is achieved. Temperature compensation
can be realized by adjusting the tricolor luminous flux.
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Table 1 Experimental colorimetric parameters of RGB LEDs

x y Luminous flux /Im
R 0.7009 0.2988 41.0
G 0.1578 0.6388 85.2
B 0.1376 0.0509 24.5
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Fig. 1 Relation between luminous flux of monochromatic light and duty ratio. (a) R LED; (b) G LED; (c¢) B LED
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Table 2 Experimental parameters of LEDs

Luminous flux /Im Duty ratio /%
Color temperature /K x v
R G B R G B
3030 0.43474 0.40340 38.1 60.6 1.3 92.8 71.2 5.3
3571 0.40135 0.38878 34.9 62.9 2.1 85.2 73.9 8.7
4000 0.38040 0.37681 33.1 64.1 2.8 80.7 75.3 11.3
4545 0.35920 0.36248 31.3 65.2 3.5 76.4 76.5 14.3
5000 0.34508 0.35168 30.2 65.7 4.1 73.6 77.1 16.7
5556 0.33116 0.34001 29.1 66.2 4.7 70.9 77.7 19.4
6250 0.31760 0.32764 28.0 66.5 5.5 68.4 78.1 22.3
6667 0.31099 0.32123 27.5 66.6 5.8 67.1 78.2 23.9
7143 0.30454 0.31473 27.0 66.7 6.3 65.9 78.3 25.5
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Table 3 Comparison between set values and measured values of LED parameters

Set value of color Measured value of Measured Measured Color temperature
Set value of x  Set value of y

temperature /K color temperature /K value of x value of y deviation /K
3030 0.43474 0.40340 3373 0.4158 0.4021 343
3571 0.40135 0.38878 4007 0.3813 0.3808 436
4000 0.38040 0.37681 4465 0.3628 0.3686 465
4545 0.35920 0.36248 5070 0.3434 0.3527 525
5000 0.34508 0.35168 5619 0.3298 0.3377 619
5556 0.33116 0.34001 6261 0.3170 0.3299 705
6250 0.31760 0.32764 7100 0.3051 0.3151 850
6667 0.31099 0.32123 7705 0.2983 0.3075 1038
7143 0.30454 0.31473 8401 0.2920 0.2997 1258
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Fig. 2 Relationship between (a) x and (b) y coordinates of R LED and duty ratio
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Table 4 Comparison between set values and measured values of modified LED parameters

Dr D¢ Dy Set value Measured value Set value Measured value Set value of color Measured value of
/% /% /% of x of x of y of y temperature /K color temperature /K
100 67.7 3.6 0.43474 0.4351 0.40340 0.4030 3030 3023

91.2 71.4 7.1 0.40135 0.4011 0.38878 0.3873 3571 3567

86.5 73.1 9.2 0.38040 0.3815 0.37681 0.3777 4000 3979

79.8 74,5 12.2 0.35920 0.3591 0.36248 0.3615 4545 4543

76.4 76.3 14.9 0.34508 0.3443 0.35168 0.3525 5000 5035

73.9 76.8 17.3 0.33116 0.3308 0.34001 0.3372 5556 5575

70.1 77.8 20.2 0.31760 0.3170 0.32764 0.3283 6250 6277

68.8 77.9 22.1 0.31099 0.3104 0.32123 0.3203 6667 6710

67.2 78.1 24.1 0.30454 0.3045 0.31473 0.3140 7143 7157
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