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Abstract Recently, research on renewable energy technologies has come into the spotlight due to rising
concerns over the depletion of fossil fuels and greenhouse gas emissions. Demand for portable electronic
and wearable devices is increasing, and electronic devices are becoming smaller. Energy harvesting is a
technology for overcoming limitations such as battery size and usage time. In this paper, the V-I
characteristic curve and internal resistance of thermal electric devices were analyzed, and MPPT control
methods were compared. The Perturbation and Observation (P&O) control method is economically
inefficient because two sensors are required to measure the voltage and current of a Thermoelectric
Generator(TEG). Therefore, this paper proposes a new MPPT control method that tracks MPP using only
one sensor for the regulation of the output voltage. The proposed MPPT control method uses the
relationship between the output voltage of the load and the duty ratio. Control is done by periodically
sampling the output voltage of the DC-DC converter to increase or decrease the duty ratio to find the
optimal duty ratio and maintain the MPP. A DC-DC converter was designed using a cascaded boost-buck
converter, which has a two-switch topology. The proposed MPPT control method was verified by
simulations using PSIM, and the results show that a voltage, current, and power of V=4.2 V, I=2.5 A, and
P=10.5 W were obtained at the MPP from the V-I characteristic curve of the TEG.
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Fig. 2. Equivalent Circuit of Thermoelectric Generator
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Table 1. Specification of TEG

Maximum Power Pmax 10.5W
Voltage at Pmax 4.2V
Current at Pmax 2.5A
Open-circuit voltage Voc 8.6V
short-circuit Current Isc 5A

Internal resistor 0.04Q2

12
jul

0 4 8 0
Vo

(a)

4 8
v

(b)

Fig. 4. Operating Principle of a Thermoelectric

Generator
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Fig. 7. PSIM circuit of MPPT method with boost
converter
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Table 2. Parameter of Cascaded Boost-Buck Converter

Input Voltage V; 8.6V

Capacitor Cl 22.4mF

Capacitor C2 62.5uF

Inductor L1 10mF

Inductor 12 107.5mH

Load resistor 3802
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Table 3. Comparison of Number of Sensor at MPPT

methods
P&O MPPT proposed
MPPT without MPPT
Currenr sensor
number of
input side 2 1 0
sensors
number of
output side 1 1 1
sensors
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