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Single-inductor Multiple-output DC-DC

Converter for Realizing High-efficiency and
Small-size Tablet Supply System
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"N\ bstract

Recently, the area of portable electronics minimization is
keep developing. How to prolong the usage time of portable
electronics are important issues as well. Therefore, small
volume and high efficiency power management unit are highly
desirable, which results in commonly adoption of single-inductor
multiple-output (SIMO) DC-DC converters in portable electronics
applications, such as mobile phones, tablets et al.

High power efficiency is difficult to achieve in conventional
SIMO converters for wide-output voltage range applications.
For example, the sub-blocks in commercial tablets requires
the supplying voltage ranging from 1.2V to 3.3V as shown
in Fig. 1. When SIMO converters provide relative large or low
output voltages, poor efficiency performs in conventional SIMO
converters. As illustrated in Fig. 2, low efficiency happens in
the adoption of N-MOSFET with high output voltage, while low
efficiency happens in the adoption of P-MOSFET with low output
voltage. This is because fixed gate driving voltage is adopts in
either P-MOSFET or N-MOSFET conventionally. With relative
high or low output voltage, small gate-to-source driving voltage
results in large turn-on resistance and thus deteriorates power
efficiency.

This work presents an output independent gate drive (OIGD)
control technique. During wide output voltage ranges, constant
and maximum gate-to-source driving voltage can be maintained.
Therefore, low turn-on resistance and high power efficiency can
be achieved to prolong the usage time of tablets.

For the commercial tablet which requires supplying voltages
ranging from 1.2V to 3.3V, peak efficiency is high to 90%.
Comparing to conventional SIMO converters, efficiency
performance is greatly improved.

As shown in Fig. 3, the commercial tablet requires four supplying
voltages for internal circuit blocks, which requires four buck
converters and four external inductors and results in large PCB
area in conventional power solution. With the proposed SIMO
converter, only one chip and one external inductor are required.

\ g

PCB area minimization and high power efficiency can be achieved
simultaneously.

Fig.1 / Demonstration Tablet System

Fig.2 / Efficiency improvement with output-independent gate
drive (OIGD) control

Fig.3 / Test board and system setup
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