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Design of power battery equalization control system
YANG Yong, ZHANG lJing, QIAN Xiaoxiao
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the inconsistency of the series use of power batteries in new energy vehicles and the low real—time and
accuracy of data collection in battery management systems, a complete battery management equalization control system is designed,
which is based on TI. The special battery monitoring chip BQ76940 developed by the company is the core of voltage acquisition
circuit, current acquisition filter, temperature acquisition and expansion circuit, communication circuit design, and uses Buck—Boost
type equalization control circuit and overcharge and over discharge protection circuit to improve the poor power battery consistency
and the problems of overcharge and over discharge. Finally, the experimental test is conducted, and the results show the feasibility
of the system. The accurate real-time acquisition of battery voltage data is realized, and the error is only +5 mV, simultaneously the
balance control effect is obvious, the battery pack service life is extended.
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Fig. 1 Opverall system structure
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Fig. 2 Power circuit
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Fig. 3 BQ76940 voltage acquisition principle block diagram
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Fig. 4 Voltage acquisition circuit
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Fig. 5 Current sampling filter circuit
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Fig. 6 Temperature sampling expansion circuit
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Fig. 7 Equalization control circuit
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Fig. 9 12C communication circuit
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Fig. 10 Protection circuit
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Tab. 1 Comparison of voltage measurement data

TR, SRAR ST

LTS - —— 2%/ mv K5 FS/%
1 3 666 3671 5 0.14
2 3 685 3 681 -4 -0.11
3 3 659 3 664 5 0.14
4 3 686 3 684 -2 -0.05
5 3 653 3 656 3 0.08
6 3678 3674 -4 -0.11
7 3672 3675 3 0.08
8 3 654 3 659 5 0.14
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Tab. 2 Data comparison before and after discharge equalization /V

RTINS B AR Regas HfERE
1 3.671 2.961 3.008
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4 3.675 2.971 2.998
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8 3.673 2.712 3.008

ATLAE Y AR 4 e R e R R 3.121 V, H
AME 2.712 V, H2EEERKIE 0.4 V, 522 X0 19y
M W B 25 UAE 20 mV Z N, — IS B B
WA, T B DU S I A AR R T A R (]
SEIEATEAE G T 5 R A v e 22 18, Ok S e
A A R HORR B BN 13 TR,

AT RIOIRER i A Y s il s oe fe , e HscR By
B, 4% F it 22 ) 1) e s 22 8 I kS, LS e A —
TR N, PR T Rt 2 — b | S T O 4 Y
HEL,

EHUE S

0.06
_ AL
5 004 A
4
]_ij 0.02

0
10 20 30 40 50 60
8] T/min

B 13 mHithEsEEsTL

Fig. 13 Comparison of battery dispersion
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