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A Key Technology to Realizing V2G
—High Efficiency On-Board Charger for Electric Vehicle
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This article presents the test and verification
results of the bidirectional on-board charger (BOBC)
designed by the Industrial Technology Research
Institute (ITRI). The BOBC is composed of

two-stage  architecture: the front-end is a
bidirectional AC-DC converter while the back-end is
a bidirectional DC-DC converter. The bidirectional
AC-DC converter adopted a full-bridge topology
with Infineon F5 high speed IGBT. Moreover,
Infineon SiC body diode was used. The switching
control of the bidirectional AC-DC was realized by
software. On the other hand, the bidirectional
DC-DC adopted a so-called “CLLC resonant”
topology. Its main feature is the symmetric LLC
resonant architecture which enables the zero voltage
and zero current switching that increases the overall
efficiency. The bidirectional DC-DC converter used
variable-frequency control which was also realized
by the digital controller. The test and verification
results of the complete bidirectional on-board
charger were presented in this article. The results
showed that maximum efficiency of 94%, and
maximum output power of 6.6 kW were achievable

by the on-board charger in both battery charging and

discharging operating modes.
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