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Proposed MPPT

 The proposed power management IC

Soil energy as input power

Collect soil energy and convert it to the target DC
voltage for IoT application.

 Input voltage range is 0.3V to 0.6V.

Output voltage range is 1.6V to 1.8V.

Output power maximum power point tracking
(MPPT)

 Comparison
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Energy Harvesting Interface for Soil Energy Harvesting with Maximum Power Point Tracking

 The concepts of traditional MPPT

The energy harvesting system is low input power and
wide-range condition of environment.

 If the system reaches impedance matching(REH=RIN), it
can get maximum power from transducer.

Track the power from the transducer.

Dynamically adjust the PMIC to get maximum input
power.

 Track output power

Count the period of Vout1 charged from 1.7V to 1.8V.

The power loss in PMIC is concerned in MPPT.

Only digital logic circuit

Low power and easy to implement

 Achieve MPPT waveform
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System Architecture

Soil energy transducer models as a series of voltage
source and resistance.

Boost converter boosts the input voltage to higher
DC voltage.

MPPT tracks the power of Vout1 and modifies the
system frequency(fs).

Zero current detector (ZCD) avoids the reverse
inductor current in low-power operation.

 Block diagram of proposed system
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