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Design and verification of a soft start circuit in LED driver
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[ Abstract] Based on the LED driver chip, a soft start circuit, whose main function is to prevent the generation of inrush current at
the moment of chip start—up in the DC-DC converter, is designed. The overall circuit mainly consists of a bandgap reference
circuit, a bias current generation circuit, a capacitor multiplication circuit, a comparator, and an RS flip—flop possessing an AND
gate. In view of the shortcomings of the traditional soft—start circuit such as large layout area and complex structure, the current—
mode capacitor multiplication circuit structure is used in the soft—start circuit to significantly reduce the chip area. The soft—start
circuit is designed and verified under SMIC's 0.18 wm BCD process conditions. The results show that the soft—start output signal
gradually rises with time, and the soft—start work is completed in about 3ms. The soft—start circuit has a simple structure and is easy
to implement, which can be applied to other DC-DC converter chips and has great application potential.
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Fig. 1 Circuit block diagram of LED driver chip
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Fig. 2 Soft start circuit framework
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Fig. 3 Reference circuit
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Fig. 4 Curve of reference output voltage with temperature
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Fig. 5 Bias circuit
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Fig. 6 Bias current curve with temperature
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Fig. 7 Schematic diagram of soft start circuit
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