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. INTRODUCTION

This paper presents a dynamically configured, high-voltage and ultra-low-power (ULP) DC-DC converter for triboelectric energy harvesting. The proposed converter IC, fabricated In
a 180 nm high-voltage (HV) Bipolar-CMOS-DMOS(BCD) process, achieves input 48V/output (5V) conversion with an adaptively-controlled direct maximum power point tracking
(ACD-MPPT) algorithm, which continuously tracks the input power by evaluating the input voltage and current. Through the dynamically configured interface circuit (DIC), the
MPPT controller handles two triboelectric nanogenerators (TENGS) by optimally selecting either series or parallel configurations. The converter achieves tracking and end-to-end
efficiencies of 98% and 88%, respectively, while consuming 416 nW at 5V output.

Il. DESCRIPTION

Fig. 2 shows the overall block diagram of the proposed energy
harvester, including a ULP DC-DC buck converter, two bridge
rectifiers (BRs), and a DIC with two TENGs. The buck
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Fig. 4(a) shows the chip photo with an active area of ~ 6 mm?

As shown In the measured results of Fig. 1(a), however, Vien ¢ ° fapricated DIC, and the measurement setup. The LED
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Conclusion

Table. 1 can conclude the performance of this design. We have proposed a method that can optimally select the configuration of the TENGs. The maximum peak voltage of the TENG
IS 100 V, and the minimum input power Is around 0.8 pW, while regulating Vrat 5 V. The proposed ACD-MPPT can track both V,, and I, in order to realize the maximum power
from TENGs, which Is different from others. The power consumption of the system is around 416 nW. The converter achieves tracking and end-to-end efficiencies of 98% and 88%,
respectively.
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