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Abstract :

Small electric driving devices like electric bicycles, kickboards, segways, and wheelchairs are called “personal

mobility devices(PMDs).” PMDs are widely used to address the problem of air pollution and to save energy. They are charged

through a DC charger and uses a battery in the 12-72 V range. To reduce the volume and cost of the inverter and charger, research
was conducted on an integrated inverter that could be charged. In this paper, a structure that allows bidirectional charging with an
external power source using a six-switch arrangement of a drive inverter is proposed. To verify the function of the proposed

topology, simulation was performed using Simulink, and the charging board was implemented to verify the charging function.
After the analysis of the test results, it was confirmed that the proposed topology is capable of bidirectional charging.

Key words :
Integration(5-3})

Nomenclature
A : ampere
\% : voltage
w : watt

Subscripts

PHEV : plug-in hybrid electric vehicle

EV  :electric vehicle

PWM : pulse width modulation
L : Inductance

C : capacitance

R : resistnace
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Fig. 2 The structure and operation principle of step-down converter:
(a) Switch ON, (b) Switch OFF
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Fig. 3 The structure and operation principle of step-up converter:
(a) Switch ON, (b) Switch OFF
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Fig. 4 Inverter topology that can be driven and charged in the
paper”: (a) Step-up charging (b) Step-down charging
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Fig. 5 The proposed inverter topology in this paper
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< Charging the battery using an external source (boost converter)
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Table 1 The parameter of Component used in the figure

Value Parameter
Inductor L3 15 uH
Turn on Ron : 0.004
FET N{)osget Snubber Rs : 100 k
Internail diode R: 0.01
Lithium-Ion

Nominal voltage : 36 V
Rated capacity : 100 Ah
Initial state-of-charge(%) : 50
Internal resistance : 0.0036

Battery Battery

Stator phase resistance : 0.0485

Motor l\fl);ll\c/iisn.e Armature inductance : 395 uH
Flux linkage : 0.1194
E);tlt:arnzl DC - If buck converting : 60 V
voltag voltage Source| If boost converting : 24 V
source

Fig. 11 Simulation diagram when battery is charged by Ex. source
(step-up)
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efficient)
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efficient)
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Fig. 21 The simulation result of Fig. 20 (Ex. and battery current)

Fig. 22 The simulation result of Fig. 20 (Ex. and battery power and
efficient)
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Fig. 24 Implemented test board

Table 2 The Component used for testing
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