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Design of Battery Management System Based on STM32 and BQ76940

Lin Jing-xiong, Li Zhen-peng, Ye Yuan-mao

(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: A battery management system (BMS) is designed to manage 15 lithium battery cells by using STM32
microcomputer. Firstly, a battery monitoring chip BQ76940 is used to design measurement unit, a switched-
capacitor-based circuit is used to design active equalization unit. Then, the SOC of battery is estimated by the
current integration method and open-circuit voltage method, while the internal resistance augmentation failure of
battery is detected on-line by battery equivalent model and parameter identification method. The design of both
hardware and software of the BMS is introduced in detail. And experimental results for measurement unit,
equalization unit and internal resistance identification are provided. The results show that the battery management
system can collect the voltage, current and temperature of the battery, balance the single battery with different

voltage, and effectively identify the internal resistance of the battery, and it has the advantages of high measurement

accuracy, well equalization performance and online detection of the internal resistance for batteries.
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Fig.1 System hardware structure diagram
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Fig.2 The circuit of detection unit
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Fig.3 The circuit diagram of cell balancing unit
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Fig.4 The flowchart of the software system
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Table1 The comparison of battery voltage

PARF S KAV MEfE/NV R E/mV
1 3.988 4.000 12
2 3.925 3.940 15
3 3.923 3.940 17
4 3.919 3.930 11
5 3.918 3.930 12
6 3.925 3.940 15
7 3.925 3.940 15
8 3.925 3.940 15
9 3.926 3.940 14
10 3.925 3.940 15
11 3.932 3.950 18
12 3.933 3.950 17
13 3.925 3.940 15
14 3.940 3.950 10
15 3.922 3.940 18
F2 HBZARRAIEEER
Table2  The comparison of battery current mA

A5 KAEH b= IRE
1 579 580 1
2 576 577 1
3 1123 1126 3
4 1125 1128 3
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Table3  The comparison of battery temperature C

Bk KAEE WA R

3 22 21.5 -0.5

8 22 22.2 0.2

15 21 20.6 —0.4

4.2 EIE ST

N7 I B BT B BT RCR B S AR
FREAT 22 Ak, (5 Fi AL P PR AN — 300 P 7 s f
M AR 6 FL s, NPT DU H Fih g 122 o
PR3 912 mV, F K HLUE (i 229101 mV e

Ll R

13912my 101 mv
) 39:
3958 mV 3905mV fummd 3 905 mV 3903 mV, 3910 mV,

I8y ey ey 8 ey M ey

= e ™ e ™ e ™ e ey
3937mV 3918 mV B3912mv |8 3926 mV ! 3919 mV —

E7 BRI RARRES
Fig.7 The voltage distribution before cell balance
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Fig.8 The voltage distribution after cell balance
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Fig.9 The parameter identification results
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Fig.10 The error of parameter identification
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