Transactions of KSAE, Vol. 33, No. 11, pp.947-955 (November, 2025)

'i) Check for updates

Copyright © 2025 KSAE /240-07
PISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2025.33.11.947

12 V BiE]2| CHAIY 48 - 12 V ¥ ZHEQ 4A I A8 Jisd A+
00ZE8 4B &SP -HH L0l 4

-

TR I HAHOIBEEL - B2

r

7 IsAIe e CIAEMYRR M3t

FRASATY AL ISR

)

(AR =)

[&AIE -

=

Design and Feasibility Study of a 48 — 12 V Buck Converter for
Replacing 12 V Battery

Kyung-Rok Lee'? * Tae-Hoon Kim® * Jae-Young Choi® * Tae-Il Choi® + Sang-Won Lee™"”

Y Department of Electrical, Electronics and Control Engineering, Kongju National University, Chungnam 31080, Korea
INew Industry Technology Center for Electric Power, Korea Testing Laboratory, 112 Jiksan-ro, Jiksan-eup, Seobuk-gu,

Cheonan-si, Chungnam 31035, Korea
YElectric Power Train R&D Department, Korea Automotive Technology Institute, 303 Pungse-ro, Pungse-myeon,

Dongnam-gu, Cheonan-si, Chungnam 31214, Korea
(Received 2 July 2025 / Revised 1 August 2025 / Accepted 5 August 2025)

Abstract : This paper presented the design procedure of a 250 W 48 V to 12 V buck converter for the zone control unit (ZCU)
of electric vehicles (EVs) to ensure high efficiency and stable 12 V output performance. The total power losses, including

switching, reverse recovery, conduction, dead time, and core losses, were calculated, and the weighted efficiency was

evaluated by varying the value of inductance and switching frequency. Then, the optimal electrical parameters of the

converter having maximum weighted efficiency were selected, and the type 3 voltage mode controller was designed based on

the K-factor method. Finally, the circuit simulation was conducted to evaluate the performance of line and load regulation
under £10 % input voltage variation and 10 % to 100 % load transients. The findings revealed that the variations in the output
voltage coincided with the voltage range of 10.5 V to 14.8 V in the Korean Industrial Standard C 8504.

Key words : Buck converter(1ZAHE]), Voltage mode controller(Z}A]2]7]), Zone control unit(FZA|0]7]), Electric

vehicle(Z7]A5-4}), Lead acid battery(‘(F=FA])
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Fig. 2 (a) Schematic and (b) theoretical waveforms of the
synchronous switching buck converter
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Fig. 8 Simulation waveforms of the buck converter in the
variation of (a) the input voltage and (b) load condition
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