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ABSTRACT

This thesis presents battery cells equalizer for electric vehicle in which
Lithium-ion cell are connected in the battery stack and the active cell balancing
technique is adopted. The active cell balancing method provides energy transfer
between battery cells and battery stack by mean of bidirectional flyback converter
controlled by digital signal processor. In this thesis, two methods of cell balancing are
presented. The first one is top balancing that transfers energy from cell having higher
than the stack average cell voltage. The second one is bottom balancing that transfers
energy from the battery stack to the cell having lower than the stack average cell
voltage. The experimental results cbtained from the prototype 4-cell system show
that the battery cells are well balanced within the designed value and this prototype

can be further developed for using in the battery management system.
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5a

Primary MOSFET drain current \

0

los [A] 4
10= econdary MOSFET drain current)
oA . —— - . "y
0 5 10 15 20 25 30 s 40 t 5]
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Tuunilsnanismsoonuuuuasainasaunausiursusaduunine’ lny
Aunmsfinesaungud war $1a09n5uaelusunsy Power Simulation (PSIM)
iiefnwnanauausalaziuliaszsifipaaniuuesAasolFnusddls Tnounudes
Nasaugaussiuwaduunnodiulufe suami 3.1

Vstack
Flyback
. Tranformer
cswa (L Q 1) psw3 .
CELL ~—
1 .
csw3 tl_) Q_J') J_Ell) PSW2 CELLSW STACKSW
+
CELL3 \__;.
+
CELL2 =™
|
JTLCErE g B e 8
cswa (L E PSWO _) Gate signal Gate signal
CELLl":%'
cswo (= E)
e GND A
— |
+5L Cell Switch Stack Switch
Driver Circuit Driver Circuit
Vstack B Arduino [ [
L g L Source[0:11] Gate[0:11] | UNo
DC/DC  —s 12V Jur nnn
Converter GND PWM PWM
12V Switch Matrix —
Gate Driver
_[ Circuit L SPl
GND +12V  — . -
— +5V o— »
+3.3V *— DsP
Vstack +3.3V
| GND — < M rement
— Circuit
pc/pe e GND
Converter =
5V J_ GND
GND
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awsauaaLL'm‘fuwaémema‘%' UYsZNOUAIE99T 2 d1UAD 299IAIAY LAy
293smuau Tasludiuvenaasiideasimidisloundsuiiieaunausefu Faez
Usynaumae waéuvmma’%’, WaeLUAADUADULIDSIRDS, Uodn, kay 2eastuusaa 1ay
IWopnuuuiitesesiuisaduunneIsiuau 4 wad was Tudwresisasmuauazsiming
AIUANNIFHNTUIINIDTANAALTIAY wUsenevlumie Muszananadynyiufavia (DSP)
uay 295nusei Tnefifuneuntseenuuuiazadivisasiil

3.1 29950184
° W ¢ < o v oal va
M1N1599NLUUNTAUABLTIRULEAAUUALADT Inen1vun iy danauldd

paneluil
o o fa =l o ¢
L E)’EJﬂI.LUULWE]'i'BG‘iUL‘UaﬂaLWEJEJIE)QE]U'O']‘U’JU 4 %988

1% ¢ ¢ v ood
e panuuulagly asuurrauBsines (Flyback Converter) Tulnuanszudlinoiiio

(discontinuous current mode)
o Lmﬁ'\’ut,mﬁwmquwaéuumma%‘ (Veer)) = 4.2V
o nszuanRaEadUUANDT (Tey) = 1 A
° Lmﬁuﬁuwmﬁmnmvmma‘% (Vo) = 16.8 V (835U 4 19ad)
o fileda (D) =05
o muiaingde (fo,) = 100 kHz

e Ys¥AnBaInuInNnIl 90 %
3.1.1 NM5PDNRUVLAZAS1amdpuUaaeLun
o o a ' A
(n) Aranmdalii o NeEISaaRUANDT (Poer)

Po Vcell X Icell =42x1=42W (2.1)

cell —

(1) AILVITLINTDIULNULLIVAN
fwualv J = 3 A/mm?, K,, = 0.4,B,, = 0.25T

p st |20, (4 =Dy (3.2)
4 = cell n 3 3
¥ ] Ky B fsw
1 {4%x05 4(1-05
42)((1\/ 3 +J ( 3 ))
A, =

T (3 x 10%) x (0.4) x (0.25) x (100000)

A, =22862x10"1m*



A, = 228.62 mm*

\donldunu Ferrite EE 25/13/7
Ap = 4780 mm*, Aw =87 mm?, A, = 55mm? A, = 52.5 mm?

o ' V -l
(A) AMWINANTLUADDARILOIUAADS (Isek(pear))
2P,

Ocell

Istk(peak) = Ver XD X7

2(42)
[stkpear) = 168x 05X 1

Istk(peary = 1 A
o 1 v 4
(1) AuInAINsELE rms HUDUUARDT (st (rms))

D (3.4)
Istk(rms) = Istk(peak) §'

0.5
Istk(rms) =1x ‘3_

Istk(rms) = 0408 A
° 1 A o y A
@) mumanuwlenhliuouunmes (L)

Vstk xD

) G | S 35
Istk(peak) X fsw (3.5)

Lgtr =

% 16.8 X 0.5
Stk ™ 1 x 100000

Lo = 84 uH

o o v A
(R) AMUINITUIUTDUTAAINENULDIUANDT (Nyr)

_ “OsttkAe

Lstk = (3.6}

lg

Lsticlg 3.7)
HoAe

Nt =

o w (84 x 1076) x (0.2 x 10~3)
Stk ™ | (4m x 1077) x (0.525 x 10~4)

22



Ny = 15.96 = 16 turn

o o ¥ :J
(1) AIUINTIIUTOUVARIARIAGASUUNADT (Neerr)

Nstk _ Vstk D

= X 3.8
Nee (Veent+Va) (1-D) B,
Veet +V, 1-D
Neent = Nggye X (oot a) X ( ) (3.9)
Vstk D
(42) (1-0.5)
Neew =16 X e g X5
Nce” =4 turn
(@) FnneaumieniHusaduuanes Le)
NZjzA
o w (3.10)
g
L~ (4m x 1077) X (4)% x (0.525 x 107%)
iad 73 (0.2 x 10-3)
Lceu = 5.278 uH
() AwsdAaudlu 1 pulse
I D
W = Vg x — 22 5 — (3.11)
2 fsw
W =16.8 x } X it
727100000
W =42 1
(50) AUINTIAININANTY
2W x L
Toff = Tﬁ‘ell (312)
cell

_[2x (42 x107%) x (5.278 x 107°)
Togr = (4.2)2

Toff = 5.0133 Hs
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o i v ¢ <
() ANAINSELAEPARIEARUUANDS (cen(peat))

Veen X Togr

Icell(peak) = e
ce
(4.2) x (5.0133 x 1079)
IceII(peak) = (5278 x 10—6)

Icell(‘peak} =3.989 4

o ' v (4 al
() AwIAINsELE rms HUeaauunines (eencrms))

D
Leetirms) = Lcetipeak) =

0.5
Ieeti(rms) = 3.989 X 3

]ce”(m) =1.6294

(3.13)

(3.14)

24



25

Mntuhawsiimesildlusiasdlulusunsy PSIM iilenamsnevauss
uaz e ensivasuimnslinesildiTlihanhauhilnensualidedomisli
Tnesasilisraosmadursasiugauadfazud 3.2 Wumsraesmsiauvensassany
wuarauiasinesuwinulununaunaLs iUy

k”E) Flyback Converter
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|
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( j Flyback Converter
N [
KTy I A}
N A ‘/L\ : ::. /.l?‘._‘\\_/'
&) sllc &)
T 3¢
“*r_"’l \( Sl
- - | 168
—42 — T
RS 28] 2
ek &) KL )

100k }

0 180 L3~ o]

d o o
JUN 3.4 29svimeuuAnounesneSuasI L IuInLAAUAALSIRULUUUY

(1]

L1

A
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nHamIsIaseislusunsy PSIM Tagldwisidimesilamuinmn enns
yanlulmunaunaustiuluuuy ey aunalsatuluua1s Watsluansunasines iy
(] d c‘ 178 178 & 1 - L 74
Tnuanseualusaifiosnunlaeonuuuly Junsusslufsniseanuuuniowlasnalsuun
L] al a o o v ¥ a I3 ot v
dsuldlune9sese mnnsdwnluiite 3.1.1 Taawisiilw osdmsusanuuundenais
wUA Aatl

o ﬁwé’qlﬂﬁumﬁwmﬂqwaé (Pocerr) = 4.2 W

o AArumilsnhilauauunines (Lgtr) = 84 pH

e SIUIUTOUTNAINEIUIILUALADS (Ngt) = 16 turn

e ANITTUALDARALAIUUAAES (Ustk(peary)) = 1 A

o AIUINAINSTLE rms RUAILUALADS (Istrrms)) = 0.408 A
o mMerumienhiawaduunine’ (Ley) = 5.278 pH

o TNNUTHUIAAINHNITARLUALAGS (Ngey) = 4 turn

o  ANSYLADAHLTARLUALADS (Ucett(peaky) = 3.989 A

3 1 L 3 =I
o  AMNNAINTEZLE rms RAUYRRLUALNDS (Ice”(,.ms)) = 1.629 A

(n) fudn Skin dept

6.62

£= (3.15)

fsw
J\ 6.62

v100000

e =0.0209cm

() ﬁmm‘umﬂLé{’uchuquénmqqaejﬂ‘uaammﬁaﬂﬂ
Wire Diameter = 2(e) = 0.0418 cm (3.16)

o/ 5 o -] A v ] v 1
Aty denandnhniiduriuaudnalsesndt 0.0418 cm

Fonld awmdni1iues AWG 26 mualdurIugUIna1e 0.040386 cm



28

(@) AUIUNSALNALIYDIaINGLN

v =
YAAINEILDILURLADS

= Ly(rms)
T Conductor Maximum amps for power transmission (3.17)

Lptrms) = 0.408 4

Conductor Maximum amps for power transmission = 0.361 A
0.408

K m———
P 0.361

B =180 w2

faTdaNNSANARD 2 LU

Y ¢ -l
YPAINEUTRAUUNADS

g Is(rms)
Conductor Maximum amps for power transmission (3.18)

ns

Is(rms) =1.629 4

Conductor Maximum amps for power transmission = 0.361 A
1.629

Snp = 0.361

Spp = 4511 =5

</ u‘j’ = =l =l 8/
FRUULEDNNSALNEED 5 LAY

4 o a « v v o v v '
Womunmsndnesissusesudiivinisaiamlauuamaisiua niuen
d o v v v v =
wazFannAanld szlamioudamlarsuundguin 3.6

U7 3.6 wifauvasianeuun
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G o o o o w o <
INUUNINITINAIAIUNULIUIMBLATDY LCR meter Ifions29d0 U5

v v a v = | 1% o i
yaulaslammunsoanisusell Ineldnanisineanuisall

U oi o v ﬂj
AIANUNULIUIATUUDILUANDS (Lstr)

53.3096 Q

275.56mQ

89.704 °
84.8437uH 1 L%

FREQ  100. 00kHz JUDGE OFF CABLE
v 5. 000V SPEED SLOWZ OPEN
LIMIT OFF AVG OFF SHORT
RANGE AUTO 100@ DELAY 0.0000s LOAD
LOW Z OFF SYNC  OFF SCALE
~ J SYNC OFF  DCBIAS OFF

2019-04-09 02:39:30

cl 1 A o VvV -J Au
EU‘VI 3.7 AANUMAUENUIATULOILUALMDS IR0 LCR Meter

1 ﬂJ ] n‘J L/ ni
AmmumtgnhivanuLaunnes (Lstk(teak))

LCR

EA 3.80599 Q
379. 03mQ
84.285 °
- 6.02731uH 15 4o soms

FREQ  100.00kHz  JUDGE OFF CABLE O
v 5. 000V SPEED SLOW2 OPEN  OFF
LIMIT OFF AVG  OFF SHORT  OFF
RANGE AUTO 102  DELAY 0.0000s LOAD  OFF
LOW Z OFF SYNC  OFF

J SYNC OFF DCBIAS OFF

2019-04-09 02:40.4%

= i < 0w v o do
31.]‘/1 3.8 AIAUUEIUITIANULDILUALADZ NIAAN LCR Meter
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AN UEERALUAADS (Leer)

3.21349 Q
28. 66mQ
89.489 °
5. 11423yH 1% isim

FREQ  100.00kHz  JUDGE OFF CABLE  Om
'} 5. 000V SPEED SLOW2 OPEN  OFF
LIMIT OFF AVG  OFF SHORT OFF
RANGE AUTO 102  DELAY 0.0000s LOAD  OFF
LOW Z OFF SYNC  OFF OFF
J SYNC OFF DCBIAS OFF
T G PR, (N

= { =i o v L3 a ao
zﬂ‘ﬂ 3.9 AANMUNUI U UAALUNLADS NINN LCR Meter

! | o a v & e
APNUTBIN T I UEARLUNLNDS (Leettgear))

305. 50mQ
19. 95mQ
86.256 °
0.48519uH 15 45 som

100. 00kHz JUDGE OFF
5. 000V SPEED SLOWZ2
OFF AVG OFF
AUTO 1¢  DELAY 0.0000s
OFF SYNC  OFF
J SYNC OFF DCBIAS OFF
2019-04-09 02:42:33 _

4 I < 0w v d do
sUN 3.10 ﬂ'lﬂ'NiJLVi“LJEJ’J‘IJ"I“J’M"IuL‘UaéLLUﬂLm@'ﬁ NIn1n LCR Meter

U
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( :; Flyback Converter
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1 o e = e
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0180 AR

d (3 o ol 1 2/
JUN 3.11 29saeuupmaulIpiinesvaryiaililunaunausssuluuan lngld
wilinestswomiouaniaisuun

= stk
1
A / ‘ 1 i A /
[T} i | ’f ; i ,i' n / j. ,-'f
/ ", / I d | / /| /
° f ," / "I i "» | J
/ / / il 4 / /
g , / f, Pl f -
/ | = / / /
/ / /
02 | f ."’ / / | / / / /
/ / ] i | f
A / | R | / / ) R SRS | i _."‘ /
b
Icell
\
; ! \ \ \ h A \ \
i\ \ \ \ f\ A
\ \ \ \ \ \
! \ \ \ \ A \ \ 1 i) \\
P \ \ \ \ &
! o\ \ \ \ \ \ | \
8 ‘ \\ \ ) \ \ l \ \ | \ A
"
a 0838 “all® Pa 802 B¢ 807 2202
T



22

( ) Flyback Converter
s
4 . 16 y
° A \ . D —
o C/_/L e _{@‘
>) < § =)
<i|>
Q€ ]
‘7’_‘_..__.-1 (o | b
B 5.11423u %16.8
I
,J'L‘"\ . I
k‘,::__/'l J_a
s = S (:
I J H 4 2 AL “? ;
= Ema—6)
100k N SN
0180 N

< 13 Y v
JUT 3.13 asssriaruupnsuiesinesvuyinalulmnaugausiuwuu i Ingld
W fimesdwomlsiUamaeuun

(8]
e
T
e )
-1
———

| | “‘\ \ \ \ \ tt
| | \ \ 1
0.2 \!‘ \L {1 \ \ \ \ \. \1
| o \ [\ | \ \ \
o 1.\ Rk \ \ \ -
-0.2
0 2e-005 4e-005 6e-005 8e-005 0.0001

Time (s)

< y < v < o w
UM 3.14 nsvuatwaduunne3 Lay NTEUaRILnIMUAINDT MmMUAIAY



3.1.2 Msiaanuading

Gatesignal

y <
3.1.2.1 wedmadaunauuanes

ol

06 |

04
0.2

1 — .
0s ‘

Istk

08 | {
0.6
0.4

40 |

Ql

30 [—1

20 '

10 ? ‘l
| B

=) &

I

A

2e-005 4e-005 6e-005
Time (s)

0.0001

o 3 o ) < Y |
JUN 3.15 wan1siaes dygioing, nsTUaEUOMURRADS WAy USIRUANATaNNBAIR

. = o w
(Vps) Haupuumnes a1uainy

° nl " a/ 1 A 1
Ran1391a0alugu 3.15 nudussiunnaseuean (Vpg) vausil
o a1 ﬂ‘ = kg a et
UINTEUEUAIGEn 37.7 V. hay nIzudlRay 0.238 A Jalduoaiiatuas RSD200NOSFRA Wiin

WS99Y 45 V ANANSELE20 A
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U 3.16 woamAlUBS RSD200NOSFRA 112995959

3.1.2.2 udINARIYARILUALADS

Gatesignal

1
0.8
0.6
0.4
0.2

—

B

O W b oo
l._
BT

AT L

0 2e-005 4e-005

Time (s)

= ° y o o |
JUN 3.17 wan1st1aes drygyroine, nszlalugaduunaed as LanuAnAsouuDdLYn
v & nl o o
(Vps) Hawaaiuainos suaisu

0.0001
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mnwamséﬂam'lugﬂﬁ 3.17 WudnsesuanAseuNoan (Vps) veusdilsl
thnszuaiirngean 9.44 V way nszualede 0.964 A Faldueatrlniuas RSD200NOSFRA i
W39RU 45 V ANANsELEz0 A

5U# 3.18 uprwialua$ RSD200NOSFRA Tuae9sa3e

3.1.2.3 uaandImsu cell switches uag polarity switches

L d o L al 1 J o 6 1 1

Aeansuednfigusainszualias ussruanasoudolnseuant uell
Y % - ° & e | | o fa o o v
sosldanBunasvgminszuandinninilesannlilalslunisaindd Judenldusainn
\ue$ FDS6680A fifinusenu 30 V fifianseua 12.5 A

Ul 3.19 upanLUDS FDS6680A Tu195934
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3.1.3 29A5TVNDEINA

o v -
3.1.3.1 29959UNDENARALLUNADS
1995t uNeanalaLeauUALnes 1Sonldlodiues 1RA4252 voausInN
. w . o w o
International Rectifier 1Hwa99stuLaamALUY Low — side aﬂvmmwslﬂumgﬂﬂ 3.20

TLEFLFL
P +5V
DSP >IN vce O
)
J__ g == 0.1pH
oD com 5 === U.1H
= wn
N
our out
5.6Q
STACKSW
_|_GND

P~ W Y -
gﬂ'n 3.20 19959UUpAn LD LUALH a5

o ) v < a
Eﬂw 3.21 WsTULaANAHaLOILUALADS 112995939



3.1.3.2 295 TUNaHINALTARUUALADS
o/ d - .
2995tvuRanaaLUneDS Banldladilues IRS25752 vpausem Infineon

o " " ) o P
\Wunsasdueainauuy High-side dnwauzaesiufagun 3.22

Vstack O

0.1 pH

DSP

GND

| o

€aft

Uil

PWM

]

VvcC

comMm

¢SLSTSHI

VB

HO

Vs

+12V

— 0.1pH

56Q

57

o o y a
U 3.22 2esfuneaninlugaduunine’

s y A -
3.23 2995TUNDANA R YAALUMADT 11995959

CELLSW



38

3.1.3.3 29959uNeand 15U cell switches way polarity switches

idenldleFiues EMB1428Q vpaUSHM texas instruments 1HwiasTunoaly
auvulming feenuuuanitelfimiluiesaunaussiulneians Tnssesuwadlata 7 wad
T miumuauaindiionisad (Cell selecting switch) way @indnduda (Polarity switch)
Ty EMB1428Q aviuddmnlilasmoulnsaass adtliuoamnunasiitnulngnisu
Andsuazdadoyaniiu Serial Peripheral Interface (SPI) uag Tauund EMB1428Q 991y
UsvauiuledBniuesfe EMB1499 lnsariinsdsdoyafnsofunasnnisvineu 3alald
Arduino UNO $rasamsviauiaiioufu 1o EMB1499 fteliaasanunsavinanuls uuus
N%Lﬂﬂuﬁqgﬂﬁ 3.24

To To
MOSFET MOSFET
Gate Source +5V

EMB1428 T

Hp————

DIR f————»

SRS NP DO g et Arduino
GATE[11.0] DONE p———
FAULT2 e S,

BT (i T 7]
FAULTO
- cexm2

GND
| cexm e
T CS 1——-—
VSTACK SDO p———>>
SDI -

12V VDD12V T fe——

Eg—— VDDP DSP
+5V QO— VDDsV FAULT_INT f————pp
+3.3v O— VDDIO 26T p——

GNDP GND

|
4 eno GND

‘gﬂﬁ 3.24 2957uneandm3v cell switches Wag polarity switches
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3.1.4 TNIYARLUALAGS

saduunned 19dmivldiwaduunineiaiiielosouruin 18650 1y
4 wadlagannsmeluazideuseliivadurasivadnesunsuiiu Inetaauvousadiaf 1
Wunsadvesszuy uay Whithausesumuunned dutiinvessadi 4 svluiavanues
unUUALND3 Tnedauan uay srauvesuaIunned avgnaaliifurestosfudsaninsn
Uoatunsdniens, usaduiy, uasusadusininAmuinsgiu uasiownuesaostiaatuazgn
soruaInd ilevilianansadarendanuld uarludiuvesiavinuavay vesusazigadar
anidouserenindumeiita elifugaidoudeluth 2esaunauseiu uay 29asinusedy

Faguil 3.27

Vstack
Protection _‘0/0
Crait!\' ' [oLll
GND o I_ GND o Vstack
Vceelld
veelll | © | I_| l : A Y, Veeld
Balancing Circuit] - T o : Veell2 Measurement
< Vcell2 o | © — Circuit
Veelll
Veells | © ELL1 CELL2 CELL3 CELL4 ©
Vstack o (v o GND
GND Veelll Veell2 Veell3

< ¢ <
JUN 3.27 29939035 NILAAUUALRADS

ML i CR L

= < <
JUN 3.28 S wRaLUALADS
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3.2 249305 IAUTFUTBAYAAUUALADT
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Abstract
This thesis presents battery cells equalizer for

electric vehicle in which Lithium-ion cell are connected in the battery
stack and the active cell balancing technique is adopted. The active cell
balancing method provides energy transfer between battery cells and
battery stack by mean of bidirectional flyback converter controlled by
digital signal processor. In this thesis, two methods of cell balancing are
presented. The first one is top balancing that transfers energy from cell
baving higher than the stack average cell voltage. The second one is

bottom balancing that transfers energy from the battery stack to the cell

having lower than the stack average cell voltage. The experimental
results obtained from the prototype 4-cell system show that the battery
cells are well balanced within the designed value and this prototype can

be further developed for using in the battery management system.,

Keyword: Cell balancing, Top balancing, Bottom balancing, Balancing

circuit, Active balancing, Flyback converter
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Stack side
L stack 84 uH
I stack (peak) 1 A
I stack (rms) 0.408 A
I stack (avg) 0.25 A
N stack 16 turn
S stack 2 turn
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Cell side
L cell 5.2779 uH
I cell (peak) 3.989 A
1 cell (rms) 1.629 A
I cell (avg) 1 A
N cell 4 turn
S cell 6 turn
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This project presents about invention of the voltage balancing circuit
of banery cells used in clectric vehicles which is a serial connected
Lithiunxion cell. The balancing topology used an this cirewit is active
balancing: transferring energy between battery cells using the flyback
converter  circuit. Connecting and  switching with the MOSFET.
Controlled by digital signal processor (DSP) model TMS320F28335.
There are 2 type of balancing methods: top balancing: balancing of the
battery cells which voltage is higher than the average by transferring
energy from highest voltage eell 1o cell stack. and bottom balancing:
balancing of the battery eclls which voltage is Jower than the average by
transferring energy from cell stack 1w lowest voltage cell. The voltage
balancing helps increase the life of the battery cell. From the expenimental
results, voltage balancing circuit can balance the bamery cell voltage as
designed and can be further developed into Battery Management System.

.Inuoduﬁm

As associated with encrgy independence and cnvironmental issuc,
alternative fuel vehicle, especially Electric and Hybrid electric vehicle has
become part of the government policy all over the world. Electric vehicle
(EV) based on eclectric propulsion system. All the power is based on
clectric power as the energy source, The main advantage is the high
cfficiency in power conversion through its proposition system of electric
motor. Recently there has been massive research and development work
reported in both academic and industry.

The battery is the main energy storage in the electric vehicle. The
battery has a battery system that is important system. So this project is
about developing voltage balancing circuit for Li-lon cell battery which
are connected in series. Voltage balancing is the process making voltage of
cach cell to be equal during the operation, charging of discharging. The
balancing method used in this project is active balancing. This methad
balances cell’s voltage by transfer energy between the cell,

The objective of this project is to study and prove the theory of Active
cell balancing by making practical circuit.

Hetheselony,
i * o B G

This graph show the voltage of each cell battery during balancing operation
The balancing operate between top balancing and bottom balancing Fimally
voltages of battery arc convergence.

By the vertical axis is voltage of cell battery (unit: volt), the horizontal axis
is time (unit: minute), blue line is voltage of battery 1, red line is voltage of
battery 2, gray line is voltage of battery 3 and yellow line is voltage of battery 4.

.
We are creating active cell balancing circuit for Li-Ton battery. This circuit is
uscd fo balancing the voltage of cell batiery 10 be equal by transfer encrgy
between oells. This circuit can protect Li-lon cell batiery from overcharging or
over discharging during the operation. This can belp us fo maintain lifetime and
mlmhlllty of battery. Form the experiment result, Circuit can be operated cell
as designed and the K ledge obtaining from this project can

develop uﬂo more cffective and complicate called Battery Management System.
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