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Implementation of a LED light control module using Zigbee
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Abstract The purpose of this paper was to make a LED light control module using Zigbee. The module was
made so that brightness of the LED light changes according to the ambient brightness. A 8-bit microcontroller
was used to implement the module to enable LED dimming and wireless light intensity measurement. Using the
proposed method, power consumption can be improved by up to 48% on average, with 3.4-0.4W changes in
power. The measured ambient light intensity values are converted from analog to digital and outputted as a
PWM waveform. According to the output waveform and changes in the current outputted from the LED driver,
the brightness of the LED light is controlled. Also, Zigbee with close-range wireless communication capabilities
was used to enable wireless transmission of light intensity measurements.
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Bit 7 6 5 4 3 2 1 0

REFS1 | REFS0 | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 MUXo | ADMUX
ReadWrite RW RW RW Hﬁl RW RW RW RW
Initial Value 0 0 0 0 0 0 0 0
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[Fig. 3] ADC Multiplexer Selection Register
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Bit 7 [} 5 4 3 2 1 0

ADEN | ADSC | ADFR [ ADIF ADIE | ADPS2 | ADPS1 | ADPSO | ADCSRA
ReadWrite RW RW RW RW RW RW RW RW
Initial Value 0 0 0 0 0 0 0 0
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[Fig. 4] ADCSRA Register
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[Table 2] Comparison data of existing methods and the
proposed method

71 gy At
L 2 A O 2 O el ML
1 9.4[V] |0.36[A]| 3.4[W] | 9.4[V] |0.36[A]| 3.4[W]
2 9.4[V] |0.36[A]| 3.4[W] | 9.2[V] |0.27[A]| 2.5[W]
3 | 94[v] [0.36[A]| 3.41W] | OVl | 0.2[A] | 1.8[W]
4 | 9.40v] [0.36[A]] 3.4[W] | 8.8[V] [0.17[A]] 1.5[W]
5
6

9.4[V] |0.36[A] | 3.4[W] | 8.6[V] |0.12[A]| 1.1[W]
9.4[V] |0.36[A]| 3.4[W] | 8.2[V] |0.05[A]| 0.4[W]
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