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ABSTRACT

This paper presents a study on the efficiency of DC-DC
converter to charge/discharge lithium battery. The losses of
switching device, magnetic components, output capacitor,
diode, and snubber circuit are analyzed by considering the
charge/discharge characteristics of the converter. Based on the
loss analyses, efficiency simulation in charging/discharging
process are performed.

W) B4 5o wel EdAeh $AAe A9
2R, AREA, FEANAE, HoloE D 2ful 5 o)A
A

£ 08 AN S8 AN o AN ¥
Aol g ABElel A Fqstn A

21 Wa|o Sat
a9 1S FA% PAL shie IR F4Y ¢ Y=
Y= WAV} HAH PAE WHIZ /ROR FHol T4

N5
N2 —L +

, R c=
+ Ly V-z e =C Ve
V.T GCsT @ D; |

2|
Ri Cs
a7 1 2ISNK SWHE Wl

Fig. 1 Converter to charge and discharge for lithium battery
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Table 1 Simulation parameters

Vs 311[V] Vi 5[V] f 100[kHz]
N1(=N3)/N, 16.25 L 600[uH] Cs 22[uF]
C 1,000[uF] G 0.1[nF] Gy 2.2[nF]
Cy 4.7[nF] R 4712] Ry, Ry 10[Q]
¥ 2% A3 MOSFETSY EA3teld X 32 & AlEY
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Table 2 Specifications of MOSFET

Parts | Model Vs | Ips | Boson)| Qg | Qgs | Coss | Crss
Q1 | SPA02NS0C3 | 800[V]| 2[A] | 2.4[2] | 12[nC]|15[nC]| 13[pF] | 3.2[pF]

)2, Q4| FDP447L | 40[V] | 50[A]|7.7Im&] | 19InC]|4.7[nC]| 245[pF1| 190[pF]
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Table 3 Efficiency simulation results
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