e P Ry
Vol. 8, No. 6, pp. 1343-1354, 2007

YA FHYSHIIE AT FPAEN 2UY
ZRHAY, oy Ad?

Charging/Discharging Modeling of Lithium Secondary Battery for
Estimating Cycle Characteristic
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Abstract Secondary batteries become more important in our lives as the use of portable electric devices,
such as camera, cellular phone, laptop, etc.

Especially, because of their high energy densities and high voltage, lithium-ion batteries are being used in many
systems. For the optimum design of such systems which include lithium-ion batteries, virtual prototype is
required generally. However, since the complex chemical and physical processes are involved, the behavior of
battery becomes harder to be predicted compared with that of electric and mechanic devices. This paper,
proposes a new static model of lithium secondary battery, which accounts for nonlinear equilibrium potentials,
rate and temperature dependencies, thermal effects, lifetime characteristic. The results of the simulation of the
model are analysed and compared with experimental data to inspect their validity.

Key Words : Lithium Secondary Battery, Static Modeling, Charge/Discharge Characteristic, Cycling Performance.
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Fig. 2.1 Charge characteristic at charge
currents (0.2 C, 0.5 C, 1.0 C, 2.0 C).
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Table 2.1 Condition of experiment.
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Fig. 2.2 Discharge characteristic at discharge
Currents (0.2 C, 05 C, 1.0 C, 20 C).
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Fig. 2.6 Charge Current for 500 cycle.
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Table 3.1 Variations of batter voltage at the beginning of
discharge.
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Table 4.1 Errors of the simulations.
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