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LED drive circuit with over-temperature protection and adaptive adjustment

XIA Junya, ZENG Yicheng*, CUI Jingjing

(Department of Microelectronics Science and Engineering, Xiangtan University, Xiangtan Hunan 411105, China)

Abstract: An Light Emitting Diode(LED) constant current drive circuit with the over-temperature
protection and the adaptive temperature regulation is designed. The drive circuit is mainly composed of an
over-temperature protection circuit and an adaptive circuit. The over-temperature protection circuit is
utilized to detect the operating temperature of the system. When the system is under high temperature, the
shutdown signal is output to stop the circuit. The adaptive temperature adjust circuit would input
Proportional To Absolute Temperature(PTAT) current to the constant current module to adjust the LED
drive current, then the adaptive regulation is achieved. The circuit, combining the temperature adaptive
regulation with the hysteresis function of the over-temperature shutdown circuit, is simple, but with high
performance. Based on the 0.5 um CMOS process, Specter simulation results show that when the system
temperature changes from 0 °C to 89.6 °C, the constant current output fluctuation is less than 0.57%.
When the change is from 89.6 C to 111 °C, the adjustable output current is 80 mA. When the
temperature rises up to 114 °C, the over-temperature protection circuit is switched on, and the circuit
stops working. When the temperature drops back to 73.3 °C, the LED drives circuit to start work again.
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Fig.1 Whole structure of LED current drive circuit with the over-temperature
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Fig.2 Whole structure of the self-adaptive temperature regulation module
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Tablel Comparison of proposed circuit with other LED drive circuits

performance parameter this paper document [6] document [14] document [15]
normal constant current output (0°C-80°C)/mA 350 258.24 350 350
adjustable range of current/mA 150 no 160 110
constant current output fluctuation/% 0.57 5 1.8 1.71
hysteresis shutdown protection yes no yes yes
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