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Abstract

In order to meet the demand of high-efficiency charging of lithium battery, a segmented constant
current lithium battery charger based on PI control was designed. The synchronous Buck circuit is
used as the main circuit, and four lithium-ion batteries are connected in series into a lithium battery
pack as the charging target. PI algorithm is used to control the output current and voltage of the li-
thium battery charger in a double closed-loop way, and the lithium battery pack can be quickly

CESIH: RIR, B, M, FER, B, g BT P Sl BRI AR v A s AR ). BRI,
2023, 12(5): 4824-4832. DOI: 10.12677/mo0s.2023.125438


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.125438
https://doi.org/10.12677/mos.2023.125438
https://www.hanspub.org/

charged by variable charging current. The simulation model of the segment-constant-current li-
thium battery charging system was established by MATLAB/Simulink software. The simulation re-
sults showed that the designed segment-constant-current lithium battery charger increased the
charging rate by 2.86% and the charging capacity by 4.26% compared with the traditional con-
stant-current and constant-voltage charging mode. The feasibility and high efficiency of the seg-
mented constant current lithium battery charger are verified.
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Figure 1. Synchronous Buck charging circuit
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Figure 2. Working waveform of Buck converter in CCM condition
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Figure 3. Charge control flow chart
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Figure 4. Voltage and current double closed loop control structure diagram
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Figure 5. PI control block diagram
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Table 1. System simulation parameters
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Figure 6. Constant current-constant voltage waveform diagram
6. 18R - [EEEHE

DOI: 10.12677/mos.2023.125438 4829 e RSE TR

m


https://doi.org/10.12677/mos.2023.125438

K 6 MtES - TR, 1%78 NPT 108 s I jth 4H vty f A 31 7 78 B fER AR, R T 7R s HIRR
Wrggb, W SOC EFM AR SRR M 9 dhml DU H A 78 sl R v B B i 2 SOC 39 m T 23.5%.

7 oy BetE i - ARG DL 2.5 A BOR IR T IR ZE L, 7E 38 s PR B BE R 16.4 V HIEH
JEGLA 1.5 A BHTHIRFEH, BT i s, it B R B SR R B, BT R AT A e 4 R )
IR ZERAR AN RRUS AR AN 2 BT B, AN —45e (10 70 i S DRI gk 47, 70 A TR AR, (§3LAE 105 s BPAH]

G ERIEVE

4
3
2
<!
0 |-
-1 1
16 57 T T T I I [ [ [ I
> 16 — 7
S o d =38 U =105
15. A
| | | | | | | | |
150720 40 60 80 100 120 140 160 180 200

s

Figure 7. Segmented constant current-constant voltage wave-
form diagram
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Figure 8. The simulation results of inductance current and
voltage in segmented constant current charging state
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Figure 9. Constant current-constant voltage SOC curve
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Figure 10. SOC curve of segmented constant current and con-
stant pressure method
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