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Fig.1 Typical control diagram of DC-DC buck converter
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Fig.3 Waveforms of power save mode operation
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Table 1 Performance comparison summary of chip
Characteristics EUP3408 TPS62000 Proposed
Inductor (off-chip) /pH 2.2 10 2.2
Input capacitor/uF 4.7 10 4.7
Output capacitor/pF 10 10 10
Oscillator frequency/MHz 1.5 0.75 1.5
Shutdown current/pA <1 <1 <1
Maximum load current/mA 800 600 600
Quiescent current/pA 270 50(PFM) | 25(Standby)
High side switch on
resistance/Q 0.28 0.28 0.28
Low side switch on
resistance/Q 0-30 0.28 030

= Proposed 4 EUP3408 ® TPS62000
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Fig.8 Comparison of measured efficiency
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Table 2 Efficiency comparison summary

Load Efficiency/ %
current/mA EUP3408 TPS62000 Proposed
0.1 9 51 62
0.5 31 75 84
1 46 82 88
5 75 87 90
10 81 88 91
50 88 91 91
100 91 91 92
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High Efficiency Realization of a DC-DC Converter at Light Loads
for Portable Applications
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Abstract: A novel control structure for a DC-DC converter is presented. At light loads, the chip enters power save mode automatical-
ly and works in fixed peak current mode with standby intervals by detecting the feedback voltage. It reduces the average quiescent
and switching power loss greatly, which increases efficiency at light loads and extends battery life in portable systems. Internal syn-
chronous rectification eliminates the need for a Schottky diode and increases efficiency further. A DC-DC buck converter with the
proposed structure has been fabricated with a 0. 5pum CMOS process for validation. Under the condition of 3. 6V input and 1. 8V out-
put.the quiescent current in the standby state is only 25p,A. The measured efficiency for a 0. 1mA load current is up to 62% and the
maximum efficiency is 96% .

Key words: DC-DC buck converters; efficiency; light loads; power save mode; standby state
EEACC: 1280; 2570D
Article ID: 0253-4177(2008)06-1198-06

1 Corresponding author. Email : yuanbing1983(@126. com ; byuan(@ mail. xidian. edu. cn
Received 22 October 2007, revised manuscript received 23 December 2007 (©2008 Chinese Institute of Electronics



