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The Color Temperature Flexibility-typed LED Lighting Control System
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Abstract - The color temperature flexibility-typed Lighting Emitting Diode(LED) lighting control system proposed in this thesis
employs Pulse Width Modulation(PWM) technique to control the brightness of LED lighting. The LED lighting used as a light
source has 20W downlight composed of two types of LED chips:
multi-sensor module consisting an infrared sensor, an illumination sensor, and a temperature sensor was made, to which
Bluetooth wireless communication technique was applied to enable a smartphone application to control lighting brightness and
identify the information collected from the sensor. CS-1000, a spectroradiometer, was used to measure LED dimming control

and the changing values of a color temperature in eight steps. According to a test,

one is Warm White and the other is Cool white. One

it was found that it was possible to

change a color temperature from 3187K of Warm White LED to 5600K of Cool White LED.
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Fig. 2 The block diagram of the lighting control system
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Fig. 3 Major Component of the lighting control system
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Fig. 4 TI CC2540 Development Kit (Main Controller)
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Table 1 Hardware Interface

Component1 Component?2 Interface
LED Driver PWM
[lluminance Sensor IC
Microcontroller PIR Sensor Analog port
Temperature Analog port
Sensor
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Fig. 9 Lighting control system operation flow chart
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Table 2 A color temperature value by the LED brightness
variation

feip=) Warm White LED / Cool White LED HE(%)

Warm 50 100 100 100 50 0 0 50

Cool 0 0 50 100 || 100 | 80 100 | 50
AL (K| 3198 || 3187 | 3863 | 4232 || 4658 || 5o64 || 5600 | 4227

F 579 LED Ho| Sg&d o] M= oF 4000K ~ oF
4600K7HA] DIAISH XPOIE HO] |02 = WHIIE S&6HA +
HeE = QAT A MREE LER= Warn White LED O]
100%9] H71Y uwf MeL 3187KRE| TM2L9Q1 Cool White
LED FQ =717} 100%9! 5600K7HA &H0] He Ag 2 4
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Fig. 11 Change the color temperature using a smartphone
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