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Design of the 3-closed-loop Controlled Lithium Battery Charger
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Abstract: Aiming at the shortcomings of the existing charger,the lithium battery charger based on DK-LM3S9B96 embedded process has been
designed. The structure of hardware circuitry, principle and software program design of the charger are described. In accordance with the
sampled information including current, voltage and temperature of the battery, the DC/DC converter and the charging procedures of the battery
are controlled by PWM signal output by DK-LM3S9B96, thus the digitized and intelligent battery charger is implemented. The test results show

that this charger features 3 sectional charging function, and meets high efficient charging requirement for lithium battery, in addition, it avoids

the demerits of IC control, e. g. , easily leads to temperature rise and low control accuracy.

Keywords: Embedded processor Rectification circuit Communication system Intelligent control  Digitalization

0 58§

S RN FS e N A = B 7N 123/ | o T VA
I SRR A, B R VE RS Sl (45 AN SR i A Ot R T
5 22 AHVC e, 78 R it 7 P 2k Of s e A AT 9T E AR
F0FL A8 B RSSO AL 15 8 1 P R A 5 T T L X
FL b Y A i AR A TARRCR WA e, BAE T I R4
Shy U ) — B 3 L A N AR G0 o s il 72
HLHL I | HL R 9 A8 b 3508 7 H Jy =1 70 HL R AR 1
PRBUN AHJE A7 e — S8R W7 fL R AG 5 R i
7T AR AV L b 743 iy 42 RS BB AR A BT RS
10 & AR IR 3 SR P I TR (R P A T DA ok

AR SCET R HA b A9 7 R AR B S Bt R
K ARG A UL FRER LM3S9BI6 A F 5 1l £
SR T RS 1C e e ) 5 IR IR, W] 76 R
H b 78 LA R R R TR e ) A S TR L L AL L
JE RS H TR & T IR ROR S T it

K 863 # XA A KR A (%45 :2011AA05AA103) ;

EHETHETLARAL TR A (%5 . LM201135) ;

L TFAR AL TR A (%5 :11195802100) ,

% B A5 3] B #7.2012-08-20,

FH—EHBHR(1984-), 8 A LELBRFZENE B L LA
AT A L EAFREVEA LR T BT,

PR R A AR REAL
1 FEBJHOEEFIZIT

B il S L A ) R A T A A R U L RN A
FL A R (LT R AR L B L SRR L B S AR AP R
FESETRY) o
1.1 PFC B %

H T HL ) T B AR R R i ) A
TR G BRI 45 5 7 A g 2 DT 7 A R ) 3
e, 20 P A\ D o PR RO AT, P 0 R M G
FH LB I A PRI A A5 (R R, [R] I A 25 o ] A 3
B RGEMA IR MLy Bk TiaE" . BT
JIR LA T 0, 3 £ 80 P vl 7 P 45 SR 2 238 PR SOk M
(power factor compensation, PFC) H, % #F 17 3¢ B iR #%
e A1 PR

L,

Dl

ND, Z8D;

|
Ui S =C, R,
‘ | Zo Zo,

B1 AHEBELAMEEH
Fig.1 PFC circuit
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Fig.2 Double-tube positive excited circuit
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Fig.3 Sampling and protection circuit
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Fig.4 The flowchart of charge
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Tab.1 The charging records of the lithium battery

JrHGIEZ BE/V O HEF/A | TFREZ BE/V O ER/A
8 :50 24.6 6.02 14 :50 28.2 2.67
10 :50 26.0 6.00 15 :30 28.5 2.27
11 :50 26.5 6.01 16 :00 28.7 1.38
13 :50 27.9 4.20 17 20 29.1 0.62
14 :00 28.0 3.80
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