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Selective Cell Equalizer Using Voltage Multiplier
for Lithium-Ion Batteries

Abstract

Energy storage cells such as lithium-ion batteries and double layer capacitors need to be connected
in series to meet voltage requirement because a single cell voltage is low. The imbalance of cell voltage
due to non-uniform individual cell characteristics may lead to overcharging or overdischarging, and
accelerated deterioration of cells. Therefore, various kinds of cell voltage equalizers have been
proposed for eliminating the voltage imbalance.

Although the cell voltage equalizer using voltage multiplier has a simple circuit configuration, this
equalizer cannot arbitrarily select a cell to be power transmitted. Hence the voltage of the lithium-ion
battery with high internal impedance cannot be balanced, and the voltage deviation remains large.
Conventional selective cell voltage equalizers transfer the power between any two cells. Therefore,
these equalizers can eliminate the voltage imbalance of the lithium-ion battery. However, the circuit
configuration is complicated to be composed of dozens of switches.

This paper proposes a cell voltage equalizer using voltage multiplier incorporating cell selection
switches to select a cell for power transmission. Proposed circuit can equalize the voltage of a lithium-

ion battery, and reduce the number of switches compared with conventional selective cell equalizers.
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HE 7 a2 75 A

double a[4]={x1,x2,x3,x4};
double max;

double min;

int 1;

static int Y1=0;

static int Y2=0;

static int Y3=0;

static int Y4=0;

static int on=0;

static int off=0;

static double d=0;

static int count=0;count++;

I L= VEEN S EER LV E R/NEEELVERD D/
max=a[0];
min=a[0];
for(i=0;i<=3;i++) {
if(a[i]>max) {
max=a[i];

if(a[i]<min) {
min=al[i];

}

if(count==2) {
if(max-min<=0.02) {// /L D KEE & K/NEEDZED 0.02V LT 72 5 1 XBLRKER
count=600;
}
}

if(count==3) {//F/NEJED B /VIZEIMsEZAT O B/LVEIRA A v F % ON
if(min==a[0]){
Y1=1;Y2=0;Y3=0;Y4=0;

}
else if(min==a[1]){
Y 1=0;Y2=1;Y3=0;Y4=0;

}
else if(min==a[2]){
Y 1=0;Y2=0;Y3=1;Y4=0;

}
else if(min==a[3]){
Y1=0;Y2=0;Y3=0;Y4=1;

}
}
if(count==4) {//[n]}&EN1E % BH 4R
=1;
g?fzo;

H
if(count==5) {//E VD F KEJE & F/NEEDZED K E STt U TR ERH 2 5
if(max-min<=0.5) {
count=100;

if(max-min<=0.3) {
count=250;

if(max-min<=0.1) {
count=400;
}
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if(count==545) {//|a]}#& % & 1k
on=0;
off=1;

}

if(count==550) {//& T DELEIR A A v F % OFF
Y 1=0;Y2=0;Y3=0;Y4=0;

}

if(count==560) {// 7" 11 7' LD HIRREIZ K 5
count=0;
}

if(count==700) {
count=0;
}

yl=Y1;

y2=Y2;

y3=Y3;

y4=Y4;

y5=on;

y6=0ff;

y7=count;
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BESE DO D~ A 3 &8k L TAA v F ORI ZIT O . ~A 2 DEK
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4.1 Eagle |2 X 2 A #&5%FXI(Schematic)
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4.2 Eagle (2 X 2 [a]#&xF X (board)

(EEQ]
4.3 FRERIEE ORI
F 41 RERBOFETE
Items Values
Cr Film capacitor, 100 nF
C Ceramic capacitor, 100 pF
Couti—Couta Ceramic capacitor, 440 pF

Din—Dan, Di—Dav

Schottky barrierdiode, Vi=0.35 V

MOS FET IRF7341
Gate Driver UCC27201/ Si8751
Transformer N1:N2=2:1, Lkg=2.62 pH,

Lmg=76.4 pH
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