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Single-inductor Multiple-floating-output
Converter for Realizing High Efficiency and
High Color Resolution LED Driver
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In recent years, the electronic products trend goes on decreasing size
and lowering cost. These two factors are important considerations
in designing power management module in SoC. Therefore, the
architecture of the single-inductor multiple-output (SIMO) DC-DC
converter becomes widely used in the power management SoC of
electronic products.

However, conventional architecture of the Light-Emitting Diode (LED)
driver employing the SIMO topology is restricted to the specifications of
LED dimming. Each LED can't be dimmed simultaneously, so it often
leads to the disadvantages of (1) low color resolution; and (2] flicker

effect, which may cause the illness in humans, e.g., headache, seizures.

In this work, the research motivation is to improve the traditional
architecture of SIMO LED driver. With the proposed the architecture
of single-inductor multiple-floating-output (SIMFO), which applies
parallel switches in each output to replace original series switches
in conventional SIMO structure, as illustrated in Fig.1. The proposed
SIMFO LED driver achieves the specification of dimming all LEDs at the
same time, in other words, it promotes the color resolution dramatically
and resolve the problem of flicker effect to avoid the illness in humans.

In this work, the capacitor sharing bootstrapping technique is
presented, as illustrated in Fig. 2.The technique makes (1) the
dimming switches paralleling in each output has largest gate-driving
voltage in any output voltage to minimize the turned-on resistance
and reduce the switching loss; (2) the bootstrapping capacitors in
different dimming cells can be charged by the same pre-charging

capacitor to reduce the cost.

In conclusion, the proposed SIMFO LED driver can enhance the color
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resolution up to around 16770 thousand colors (24-bit), improve
the power conversion efficiency to 96% and solve the problem

of flicker effect at the same time. Comparing to conventional
SIMO architecture, the proposed SIMFO LED driver has greatly

improvement.

Fig 3. Proposed SIMFO

Fig 4. Proposed SIMFO applied to microprojector
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