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A Dimming Lighting Source Based on Cold and Warm White LEDs
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(Opto-Electronics Engineering Research Center, School of Opto-Electronics and Communication Engineering ,

Xiamen University of Technology ., Xiamen , Fujian 361024, China)

Abstract Dimming lighting sources are the basic parts of intelligent illumination. Fully utilizing the controllable
performance of light emitting diode (LED), the dimming dynamic lighting LEDs are made successfully by cold/warm
white LEDs and two channels’ pulse width modulation (PWM). According to photometric and colorimetric quantities
of the selected cold/warm white LEDs, and the needed mixed color lighting sources, calculation model of duty cycle
which controls the outputs of them are established. The constraints of duty cycle with correlated color temperature
(CCT) as an objective parameter are also analyzed. Experiments show that not only the up-and-down luminous flux is
less than 2. 5% , and the deviation of CCT is less than 10 K when CCT of the mixed color lighting sources are
changed, but also the CCT keeps unchanged when the output luminous flux is altered. Meanwhile, the analytic
process of actual parameter design of mixed color lighting sources is in accordance with the selected performance
parameters of lighting soures, which shows that the method is direct and has good practicality.

Key words optoelectronics; light emitting diode; controlling duty cycle; pulse width modulation; mixed color
lighting source
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Table 1 CCTs calculated by an experiential formula of the isotherms

On the Planckian locus

Near the Planckian locus

CT /K Calculated CCT /K Calculated CCT /K
x y x v
8333 0.2921 0.3015 8336 0.2998 0. 2804 8243
7143 0. 3045 0. 3146 7146 0.3093 0.2931 7092
6667 0.3110 0.3211 6666 0.3145 0.2994 6624
5556 0.3311 0. 3399 5556 0.3311 0.3174 5539
5000 0. 3450 0.3516 5001 0. 3430 0. 3286 4990
4545 0. 3591 0.3624 4547 0.3552 0. 3390 4543
4000 0. 3804 0.3767 3999 0.3739 0.3528 4000
3571 0.4013 0. 3887 3571 0.3926 0.3643 3570
3030 0.4347 0.4033 3030 0.4229 0.3786 3024
2500 0.4769 0.4137 2517 0.4618 0. 3890 2505
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Fig. 1 Restricted zone of CT and output photometry
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Table 2 Optical source parameters of cold and warm white LEDs

Chromatic Chromatic - Luminous . Luminous
coordinate z coordinate y CCT /K flux /Im CRL - fficiency /(Im/W)
Cold white LED 0.3034 0.2977 7458 40. 48 81.4 101. 19
Warm white LED 0.4662 0.3922 2470 35. 345 80. 3 88. 34
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Fig. 2 Schematic graph of driving circuit of light source module
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Fig. 3 Lighting effect of an assembling sample
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Table 3 Contrast relationship between set and measured CT

Set light source Cold white LED output

Warm white LED output

Luminous flux /lm Measured CT /K

CT /K controlling duty cycle controlling duty cycle
3300 0.292148 0. 5504 242. 34 3301
4000 0.427696 0.395375 240. 16 4005
4500 0.501693 0.310745 240.63 4507
5000 0.563667 0.239866 241. 89 5023
5500 0.616849 0.179042 243. 21 5516
6000 0. 66329 0.125928 244,67 6026
6500 0. 704385 0.078928 246. 08 6520
(a) 3300 K (b) 4000 K (c) 4500 K
(d) 5000 K (e) 5500 K (f) 6000 K (g) 6500 K
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Fig. 5 Lighting effect of seven CT
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