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Constant-Frequency Hysteresis-Current-Controlled DC-DC
Converter with Active-Current-Sensing Techniques
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Recently, the technigue of power devices such as de-de converter has been fast developed. Among them,
smart power [C is another widely applied circuits. The current-sensing circuil is integral par in smart power
ICs and in aimos! all of de-de converlers and lingar regulalors. As shown in figure 1, DG power supply and
battery charger are application fislds in these circuits. A constant-frequency hysteresis-current-controlled
buck converter with active current-sansing technigques is presented in this paper.
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m Figure 1 the application of de-dc converter

To overcome the hysteresis-current-controlled buck converter with variable frequency, we use the concept
of the phase-locked loop. We treal the hysleresis-cument- confralled buck converler as the vollage control
oscillator through the phase frequency detector, charge pump, and low-pass filter. Then we combine these
blocks into a compact system. Hysteresis-curmant-controlled buck converter provides the reference
frequency and the swilching frequency to the phase frequency detector, which then could produce the
pulse signal to control the owlput voltage of the charge pump. Finally, we could control the switching
frequency of the hysteresis-current-contralled buck converler and set the switching frequency in a desired
frequency.

The proposed circuits have been dasigned with TSMC 0.35pum DPOM CMOS processes. The
measurement results show that the buck converter works well with the following features: the maximum
load current approximates 800mA; the inpul voltage range ks from 2.5V to 5Y, the output voltage range Is
fram 0.6% fo Vin - 0.25; the frequency range is from 100KHz to 650KHz; the maximum power efficiency
approximates 88%.
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