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Mach kiém tra dung luong pin Lithium 18650 s& dung Arduino : Véi sy ra doi cla
cong nghé, cac thiét bi va thiét bi dién tir cia minh ngay cang tré nén nhd hon véi nhiéu ting
dung chitc nang va phirc tap hon. V6i su gia tang d¢ phirc tap nay, yéu cau vé nguon dién
cua mach cling tang lén va trong nhiém vu lam cho thiét bi cang nho va di dong cang tot,
minh can mot loai pin cd thé cung cdp dong dién cao trong mot thoi gian dai va déng thoi
thoi gian, can nang it hon nhiéu dé thiét bi van di dong

Trong s6 nhiéu loai pin khac nhau hién cd, pin Axit Chi, pin Ni-Cd va pin Ni-MH khong phu
hop vi chiing néng hon hodc khéng thé cung cdp dong dién can thiét cho ing dung cla
minh, diéu nay khién minh phai st dung pin lithium-ion cé thé cung cap dong dién cao trong
khi van gitr duoc trong lwong thap va kich thudc nhd gon. Trudc day minh cling da xay dung
duogc mot bo sac pin 18650 va module tang cuong va mot hé thong giam sat pin IOT dua ,
ban c6 thé ki€ém tra xem ching ra néu quan tam.

Tai sao minh can mot Mach kiém tra dung luwong pin Lithium 18650 ?

C6 rat nhiéu nha cung cép pin trén thi truong ban cac phién ban nhai gia ré cua pin Li-ion
tuyén bé cac thong sé ky thuét ky la véi mitc gid rat thap, diéu nay 1a qud tot dé trd thanh sy
that. Khi ban mua céc té bao nay, ching hoan toan khong hoat dong hoac néu cé, dung
lrong sac hoac dong hién tai qué thdp nén ching khoéng thé hoat dong véi ng
dung. Vay lam thé nao dé kiém tra pin lithium néu pin khéong phai la mot trong nhiing
loai hang nhai ré tién nay? Mot trong nhiing phwong phép la do dién &p hd mach khi khong
tai va co tai nhung cach nay khong dang tin cdy chut nao.
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Vi vy, minh sé xay dung mot may kiém tra dung luong pin 18650 cho Li-Ion 18650 Cell
sé phong dién mot pin 18650 da sac day qua mot dién trd trong khi do dong dién chay qua
dién tré dé tinh dung lwong ctia né. Néu ban khong thdy dung lwong pin d& xac nhén trong
khi dién &p cua té bao nam trong gidi han quy dinh, thi té€ bao do bi 10i va ban khéng nén st
dung vi Trang thai sac cua té bao sé can kiét v6i toc do rat nhanh khi tai, tao ra vong lap
dong dién cuc bd néu duoc st dung trong bo pin dan dén néng va cé thé chdy. Vi vay, minh
hdy nhay ngay vao nd.

linh kién bat budc

» Arduino Nano

e Man hinh LCD 16 x 2 ky tu
e IC OPAMP LM741

« Dién trd 2,2Q, 5Watt

7805 IC diéu chinh dién ap tich cuc
e Nguon dién 12V

« Chiét 4p 10kQ

e Tu dién 0,47uF

« Dién tré 33kQ

« Dau noi giac cam nguén DC
Vit PCB

 IC Mosfet N-Kénh IRF540N
e Van duc 16

» B6 han

o Tan nhiét
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So d6 Mach kiém tra dung lwong pin Lithium 18650

So d6 mach hoan chinh cho Mach kiém tra dung luong pin Lithium 18650 duoc hién thi
bén dudi. Giai thich vé mach nhu sau-

©

e 12V Power
Supply
It

Load Resistor

of 2.1 Ohms
-5 =
=yl UL
258
<33
o R

Talal 570309057723

Pon vi tinh toan va hién thi:

Mach nay dwoc chia thanh hai phan, dau tién la nguon cung cap 5V thap cho Arduino Nano
va man hinh LCD chir va s6 16 x 2 va cdc két néi cua chung dé hién thi két qua do dong
dién va dién ap trong thoi gian thwec. Mach dwoc cung cdp bdi nguon dién 12V st
dungNguoén xung SMPS hoéc ban cé thé st dung pin 12V cling nhw dong dién max sé vao
khodng 60-70mA dé cap nguon cho Arduino va man hinh LCD.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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D€ giam dién ap xudéng 5V, minh sé st dung bd diéu chinh dién &p tuyén tinh c6 thé 1én dén
35V va can nguén dién dau vao it nhat 7,5V dé cung cdp nguén 5V duoc diéu chinh va dién
ap du thira sé bi tiéu tdn duwdi dang nhiét do d6 néu dau vao ctua ban dién ap IC
on 4p LM7805 qua 12V thi cAn nhac thém cuc tan nhiét dé€ khong bi hw. Man hinh LCD
duogc cap nguon 5V tir 7805 va dwoc két noi voi Arduino va hoat dong & ché do 4 bit. minh
cling da thém mot chiét ap gat nwéc 10k Q dé kiém soat do twong phan clla man hinh
LCD.

Mach dong tai khéng doi:

Thi hai 12 mach tai dong dién khéng doi dwa trén PWM dé lam cho dong tai chay qua
dién trd dwgc minh diéu khién va khong d6i dé€ khong xay ra 16i do dong dién thay ddi theo
thoi gian khi dién ap cta té bao giam xu6ng. N6 bao gom IC OPAMP LM741 va MOSFET
kénh N IRF540N, diéu khién dong dién chay qua MOSFET bang cach BAT va TAT
MOSFET theo muc dién ap do minh thiét lap.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Op-amp dang hoat dong & ché dé so sanh,vi viy trong ché do nay. dau ra cua op-amp sé
cao bat c khi nao dién ap cua chan khong ddo nguoc cua op-amp cao hon chan khong
dao. Twong tw, néu dién ap tai chan dao nguoc cua op-amp cao hon chan khéng dao, dau ra
cua op-amp sé bi kéo xuéng. Trong mach da cho, mirc dién &dp chan khong dao ngugc duoc
diéu khién béi chan D9 PWM ctia Arduino NANO, chan nay chuyén d6i ¢ tan s6 500Hz, sau
d6 dwoc duwa qua bd loc mach RC thong thap véi gia tri Dién trd 33kQ va Tu dién cé dién
dung 0,47 uF, dé cung cdp tin hiéu DC gan nhu khong déi tai chan khéng dao. Chét dao
nguoc duoc két noi véi dién tré tai, né doc dién ap trén dién tré va GND chung. Chén déu ra
ctia OPAMP duoc két néi véi cuc cdng ciia MOSFET dé BAT hoac TAT. OPAMP sé ¢6 gang
lam cho dién 4p trén ca hai dau clia n6 bang nhau bang cach chuyén mach MOSFET duoc
két noi dé dong dién chay qua dién trd sé ty 1& véi gia tri PWM ma ban da dat & chan D9 cla
NANO. Trong Project nay, dong dién t6i da, minh da giéi han mach cua minh la 1,3A, diéu
nay hop ly vi té bao minh cé la 10A lam dinh mic dong dién t6i da ctia no

Do dién the:

Dién 4p toi da cia mot té bao Li-Ion dwoc sac day dién hinh 1a 4,1V dén 4,3V, thap hon gidi
han dién ap 5V cla cac chan dau vao Analog cua Arduino Nano, cé dién tré bén trong hon
10kQ dé minh cé thé két néi truc tiép Di dong dén cac chan dau vao analog nao ma khéng
can lo lang vé dong dién chay qua ching. Vi vay, trong Project nay, minh can do dién ap cta
té€ bao dé cé thé xac dinh xem té bao c6 & trong dai dién ap hoat déng chinh x4c hay khong
va no da dugc phong dién hoan toan hay chua.

minh can do dong dién chay qua dién tré vi minh khong thé st dung shunt hién tai vi do
phttc tap clia mach sé tang 1én va tang dién trd trong dwong dan tai sé lam giam toéc do

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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phdng dién cua té bao. St dung dién tré shunt nhd hon sé yéu cau mot mach khuéch dai bo
sung dé doc dién &p tlr no, c6 thé doc duoc doi véi Arduino.

Vi vay, minh doc truc ti€p dién ap trén dién trd tai va sau dé st dung Pinh luat
Ohm chia dién ap thu duoc cho gid tri dién trd tai d€ c6 dong dién chay qua né. Pau cuc am
cua dién trd duoc két néi truc ti€p véi GND, vi vy minh c6 thé gid dinh mot cdch an toan
rang dién 4p minh dang doc trén dién tré 1a dién ap gidm trong dién tro.

i

12.4

2.1

WIN
L5
2533

AREF |21
2
=
o
4

I
Lad

o

Rad [
i
fun

RESET
RESET

et

|I\J| I
e L
v LA s
i
[ -
I

o
d
i
fry
'

AP (R I (I
L [ N S T

ol

2
(eal
s

[ -
¥

=0
L

J=}-1!
|‘_r|‘_.
|y -
¥ ]

w
[Ty
(]
L
-

MODUL2
ARDUINO_NANOZ2

d
[-
[
LA

-
Mt
oh

I

I L
-
Pl ol i ol
[l = BN |

Pod = O

(-] -
o
(W W

IL4 | com

122 1 com

Chuong trinh Arduino dé do dung luong pin

Bay gio sau khi hoan thién mach phan cing, minh chuyén sang lap trinh Arduino. Bay gio
néu ban chua cai dat Arduino IDE trén PC ctia minh thi ban dang lam gi & day! Truy cap
trang web chinh thtrc ctia Arduino va tai xuéng va cai dat Arduino IDE hodc ban ciing c6 thé
viét mé trong cac trinh soan thao nao khac nhung dé la chu dé cho mot ngay khac vi bay gio
minh gan bo véi Arduino IDE. Bay gio minh dang st dung Arduino Nano, vi vay hay dam bao
rang ban da chon bang Arduino Nano bang céach di téi CONG CU> BAN va
Chon ARDUINO NANO & d6, bay gi¢ hay chon ding b6 x ly nano cta ban bang céch di
téi CONG CU> BO XU'LYva trong khi ban & d6, hdy chon cdng ma Arduino cta ban dwoc
két néi trén PC. minh dang st dung Arduino dé diéu khién man hinh LCD chit va s6 16 x 2
duoc két noi véi nd va dé do dién ap cua té bao va dong dién chay qua dién trd tai nhu da
giai thich trong phan trwdc, minh bat dau ma ctua minh bang céch khai bao cac tép tiéu dé
cho 6 dia 16 x 2 Man hinh LCD chit va s6. Ban c6 thé bo qua phan nay dé nhan méa nau chin
va phuc vu day du & cudi trang nhung hay chiu kho trong khi minh chia mé thanh céc phan
nhod va c6 gang giai thich.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Bay gio tép tiéu dé da duoc xéac dinh, minh chuyén sang phéan khai bdo c4c bién, minh sé st
dung trong doan méa dé tinh todn dién ap va dong dién. Ngoai ra, minh phai xac dinh céc
chan ma minh dang st dung dé diéu khién man hinh LCD va c4c chan minh sé st dung dé
cung cap dau ra PWM va doc céc dién ap tuwong tw dén tlr cell va dién trd cling trong phan
nay.

#include <LiquidCrystal.h> //Default Arduino LCD Librarey is included
const int rs = 3, en =4, d4 =5, d5 =6, d6 = 7, d7 = 8; //Mention
the pin number for LCD connection

LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

const float BAT LOW = 3.0; //to define the low voltage limit of the
Li Ion cell

const float BAT HIGH = 4.5; //to define the high voltage limit of
the cell

const int MOSFET Pin=9;

const int PWM VALUE=150;

unsigned long previousMillis = 0; // Previous time in ms

unsigned long millisPassed = 0; // Current time in ms

float Capacity=0; //Variable to define the battery Capacity

float Resistor=2.2; // Load Resistor Value is 2.2ohms

float mA;

Bay gior dén phan thiét 1ap, Néu ban muon luén luén két néi Arduino v6i PC cua minh va
theo doi tién trinh bang cach st dung Serial Monitor va khéi chay man hinh LCD tai day. N6
cling sé hién thi thong bdo chao mimg “Mach kiém tra dung lwong pin” trén man hinh trong
3 giay.

void setup()
{
Serial.begin(9600);
lcd.begin(16, 2);
lcd.setCursor(0, 0); // Set the cursor on the first column and first
row.
lcd.print("Battery Capacity");
lcd.setCursor(0,1);
lcd.print("Tester Circuit");
delay(3000);
lcd.clear();

}

Bdy gio minh khoéng can phai khai bdo chan Arduino PWM lam Dau ra
vi ham AnalogWrite ma minh sé st dung trong vong lap chinh cua minh sé dam nhiém phan
nay. Ban can xac dinh gid tri PWM sé dwoc ghi trén chan dé trong ma. Chon gia tri PWM
mot cch can than theo dong phéng dién duoc yéu cau trong tmg dung cta ban. Gia tri PWM
qué cao sé dan dén dong dién cao v6i dién ap giam cao trong cell Li-Ion va gia tri PWM qua
thap sé dan dén thoi gian phéng dién cao cua cell. Trong chitc nang vong ldap chinh, minh sé
doc dién ap trén cac chan A0 va Al vi Arduino c¢6 b6 ADC 10 bit trén bo mach, do d6 minh sé

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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thady cac gid tri dau ra ky thuat sé6 nam trong khoadng tir 0-1023 ma minh sé can phai diéu
chinh trd lai Pham vi 0-5V bang cach nhan né véi 5.0 / 1023.0. Dam bao rang ban do chinh
xac dién &p gitta cac chan 5V va GND cua Arduino Nano bang Von ké hoac Pong ho van
nang da hiéu chinh vi hau hét céc truong hop dién ap quy dinh khong chinh xac la 5,0V va
tham chi mot sy khéc biét nhé trong dién ap tham chiéu nay sé dan dén 16i phat sinh trong
cac bai doc dién ap, vi vay hay do dién ap chinh xac va thay thé 5,0 trong hé s6 nhan da cho
O trén.

Bay gi¢ d€ giai thich logic cia ma, minh lién tuc do dién &p cua 6 va néu dién ap cua 6 vuot
qué gi6i han trén do minh chi dinh trong ma4, thi thong béo 16i sé hién thi trén man hinh LCD
dé cho ban biét liéu 6 d6 c6 qud tai hoac co diéu gi d6 sai voi két néi va nguén dién dén
chan cong MOSFET bi dung dé khong c6 dong dién nao cé thé chay qua dién tré tai. Diéu
quan trong la ban phai sac day pin trudc khi két néi né voi bang kiém tra dung luong dé ban
c6 thé tinh toan téng dung luong sac cia nd.

analogWrite(MOSFET Pin, PWM VALUE);

// read the input on analog pin 0O:

int sensorValue voltage Cell = analogRead(A0);

// Convert the analog reading (which goes from 0 - 1023) to a
voltage (0 - 5V):

float voltage = sensorValue voltage Cell * (5.08 / 1023.0);

Serial.print("VOLTAGE: ");

Serial.println(voltage); // Here the voltage is being printed
on Serial Monitor

lcd.setCursor(0, 0); // Set the cursor on the first column and first
row.

lcd.print("Voltage: "); // Print the voltage reading on the screen

lcd.print(voltage);
delay(100);

int sensorValue Shunt Resistor= analogRead(Al);

float voltagel= sensorValue Shunt Resistor *(5.08 / 1023.0);

float current= voltagel/Resistor;

Serial.print("Current: ");

Serial.println(current);

lcd.setCursor(0, 1); //Set the cursor on the first column and the
second row (counting starts at 0!).

lcd.print("Current: ");

lcd.print(current);

Bay gio, néu dién 4p cla té bao nam trong gi6i han dién ap trén va dudi do minh chi dinh thi
Nano sé doc gia tri Dong dién theo phuwong phap dwoc chi dinh & trén va nhéan né véi thoi
gian da qua trong qua trinh do va luu trit trong bién cong suat ma minh da xac dinh trudc dé
tinh bang don vi mAh. Trong toan b6 thoi gian nay, cac gia tri dong dién va dién ap thoi gian
thuc duwoc hién thi trén man hinh LCD duwoc dinh kém, va néu muén, ban ciing cé thé xem
ching trén man hinh néi ti€p. Qua trinh phéng dién cua cell sé tiép tuc cho dén khi dién ap
cua cell dat du6i mic gi6i han duéi do minh chi dinh trong chuwong trinh va khi d6 tong coéng
suat cua cell duoc hién thi trén man hinh LCD va dong dién chay qua dién tré dugc dung lai

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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bang céch kéo cong MOSFET pin théap.

else if(voltage > BAT LOW && voltage < BAT HIGH )
{ // Check if the battery voltage is within the safe limit
millisPassed = millis() - previousMillis;
mA = current * 1000.0 ;
Capacity = Capacity + (mA * (millisPassed / 3600000.0)); // 1
Hour = 3600000ms to convert it into mAh units
previousMillis = millis();
delay(1000);
lcd.clear();
}

Cai tién do chinh xac

N6 la mot céch du tét dé doc dién &p va dong dién, nhung n6 khéng ok. Méi quan hé giira
dién &p thuc té va dién ap ADC do duoc khong phai la tuyén tinh va diéu nay sé dan dén mot
sO sai s6 trong cac phép do dién &p va dong dién.

Néu ban muén tang do chinh xéc cua két qua, thi ban phai vé do thi cac gia tri ADC ban
thay tir viéc ap dung cac nguodn dién ap dad biét khac nhau trén do thi va sau doé xac dinh
phuwong trinh hé sé nhén tir n6 bang céach st dung cac phuong phép nao ban thich. Bang
cach nay, do chinh xéc sé duoc cai thién va ban sé thay rat gan vdi két qua thuc té.

Ngoai ra, MOSFET minh st dung khong phai la MOSFET mtc logic, vi vdy nd can hon 7V dé
bat hoan toan kénh hién tai va néu minh ap dung truc ti€p 5V vao nd, cac sé doc hién tai sé
khong chinh x4c. Nhung ban c6 thé sit dung MOSFET N-Channel IRL520N mitc logic dé loai
bo viéc str dung nguon cung cap 12V va lam viéc truc ti€ép voi mic logic 5V ma ban cé véi
Arduino ctia minh.

Xay dung va kiém tra mach

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Bay gio khi minh thiét ké va tht cdc phan khac nhau ctia mach trén bang mach va sau khi
dam bdo rang tat ca ching déu hoat dong nhw du dinh, minh st dung Perfboard dé han tat
ca céc linh kién lai véi nhau vi day 1a mot phwong phép chuyén nghiép va dang tin cdy hon
nhiéu dé kiém tra mach. . Néu muén, ban c6 thé thiét ké PCB cua riéng minh trén AutoCAD
Eagle, EasyEDA, Proteus ARES hodc cac phan mém nao khac ma ban thich. Arduino Nano,
LCD chir va s6 16 x 2 va OPAMP LM741 duwoc gan trén Female Bergstik dé ching cé thé

duoc st dung lai sau nay.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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minh da cung cap nguodn cung cap 12V thong qua dau néi DC Barrel Jack cho Mach dong tai
khoéng do6i va sau do véi su tro gitup caa LM7805, ngudn 5V cho Nano va man hinh LCD duoc
cung cap. Bay gi¢ cap ngudn cho mach va diéu chinh noi téng do d€ dat mic dd twong phan
ctia man hinh LCD, lic nay ban sé thay Thong bdo Chao mung trén man hinh LCD, sau do
néu muic dién ap cua 6 nam trong pham vi hoat dong thi dong dién - dién ap va dong dién tir
pin sé duoc hién thi & do.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Pay 1a mot bai kiém tra rat co ban dé tinh toan dung luong cta 6 ban dang st dung va né cé
thé duoc cai thién bang cach lay dir liéu va luu trit no trong tép Excel dé thuc hién xtr 1y va
hién thi dit liéu bang phuong phép d6 hoa. Trong thé gi¢i theo huéng dir liéu ngay nay,
duong cong phdng dién té bao nay cé thé duoc sit dung dé xay dung cac mé hinh du dodn
chinh xac vé pin nham mo phw va xem phan Gng cta pin trong diéu kién tai ma khong can
kiém tra trong thé gi6i thuc bang cach st dung phan mém nhw NI LabVIEW, MATLAB
Simulink, v.v. va rat nhiéu tmg dung khac dang cho ban. Ban c6 thé tim thdy toan bd hoat
doéng cua Project nay trong video bén dudi. Néu ban ¢ céc cau hoi nao vé Project nay, vui
long viét ching trong phan binh luén bén dwdi hodc st dung dién dan cta minh. Hay tan
hwdéng niém vui v6i n6 va néu ban mudén, minh c6 thé huéng dan ban trong phan binh luan
bén dudi vé cach ti€p tuc tir day. Dén lic d6 Adios !!!

Tham kho thém : Mach sac Pin lithium tw ngat

Code Mach kiém tra dung luong pin Lithium 18650

#include <LiquidCrystal.h> //Default Arduino LCD Librarey is included
constintrs =3, en =4, d4 =5, d5 =6, d6 = 7, d7 = 8; //Mention the
pin number for LCD connection

LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

const float BAT LOW = 3.0; //to define the low voltage limit of the
Li Ton cell

const float BAT HIGH = 4.5; //to define the high voltage limit of the
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cell

const int MOSFET Pin=9;

const int PWM_VALUE=50

unsigned long previousMillis = 0; // Previous time in ms

unsigned longmillisPassed = 0; // Current time in ms

float Capacity=0; //Variable to define the battery Capacity

float Resistor=2.2; // Load Resistor Value is 2.5o0hms

float mA;

void setup() {

// initialize serial communication at 9600 bits per second:
Serial.begin(9600);

lcd.begin(16, 2); //Initialise 16*2 LCD

lcd.setCursor(0, 0); // Set the cursor on the first column and first
row.

lcd.print("Battery Capacity");

lcd.setCursor(0,1);

lcd.print("Tester Circuit");

delay(3000);

lcd.clear();

}

void loop() {

analogWrite(MOSFET Pin, PWM VALUE);

// read the input on analog pin 0:

int sensorValue voltage Cell = analogRead(AQ);

// Convert the analog reading (which goes from 0 - 1023) to a voltage
(0 - 5V):

float voltage = sensorValue voltage Cell * (5.12 / 1023.0)*1.2;
Serial.print("VOLTAGE: ");

Serial.println(voltage); // Here the voltage is being printed on
Serial Monitor

lcd.setCursor(0®, 0); // Set the cursor on the first column and first
row.

lcd.print("Voltage: "); // Print the voltage reading on the screen
lcd.print(voltage);

delay(100);

int sensorValue Shunt Resistor= analogRead(Al);

float voltagel= sensorValue Shunt Resistor *(5.00 / 1023.0);

float current= voltagel/Resistor;

Serial.print("Current: ");

Serial.println(current);

lcd.setCursor(0, 1); //Set the cursor on the first column and the
second row (counting starts at 0!).

lcd.print("Current: ");

lcd.print(current);

if ( voltage > BAT HIGH)
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{

digitalWrite(MOSFET Pin, LOW); // Turned Off the MOSFET , No
discharge

Serial.println( "Warning High-V! ");

lcd.clear();

lcd.setCursor(0,0);

lcd.print ("HIGH VOLTAGE!!");

delay(2000);

lcd.clear();

}
else if(voltage < BAT LOW)

{

digitalWrite(MOSFET Pin, LOW); // Turned Off the MOSFET , No
discharge

Serial.println( "Warning Low-V! ");

lcd.clear();

lcd.setCursor(0,0);

lcd.print("Low Voltage!!!");

delay(2000);

lcd.clear();

lcd.setCursor(0,0);

lcd.print ("CAPACITY:");

lcd.setCursor(0,1);

lcd.print(Capacity);

delay(10000);

}

elseif(voltage > BAT LOW && voltage < BAT HIGH )

{ // Check if the battery voltage is within the safe limit
millisPassed = millis() - previousMillis;

mA = current * 1000.0 ;

Capacity = Capacity + (mA * (millisPassed / 3600000.0)); // 1 Hour =
3600000ms to convert it into mAh units

previousMillis = millis();

//Serial.print("DATA,TIME,"); Serial.print(voltage);
Serial.print(","); Serial.println(Capacity); //uncomment this
line to diplay on serial monitor

delay(1000);

lcd.clear();

}

}

Bai viét tham khao :

 Mach sac pin 18650 Li-Ion bang nang lwong mat troi
» Mach sac pin axit chi
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Cac bai viét tuong tu:

1.

Noos

12.

Asus k43e - Pé pin bat nquon k 1én. dung adapter truc tiép thy 1én. Lip pin va dun
adapter van lén nhung k cé dén bdo pin. E nghi 1a hw pin phai k cdc bédc. Cam on céc
béac nhiéu

. bép tir blustone - cam dién kéu chudng binh thwong dén bdo nquon nhdy chd badm

him,,,,nhung bam on/off ko dc,, kiém tra cdc phim tét dwong mach in tét,,,cdp két noi

tot,, ap 5v du ,,,cdc duong cap AD,5V,DIO,CLK.STB GND,,mach dung tr& dédn chu yvéu
kiém tra trd tot,, . khodng 1 phut sau bao 16i E8 kém chuéng,....

. da em c6 con quat hoi nudc hién twong céc nuit ok riéng nit nqudn ko hw hong bdm ko

tac dung,,.khi bdm nut tat ko tac dung bam nut nay dén lesd hién thi cua cdc nut yéu
di,,,mach in dan téi mit dn thang vao vi sw ly ko qua trg,,,,.,em chua kiém tra nguon -
laoij quat nay(quat hoi nudéc) cam nguén bam nit chirc nang sé(téc do),hoac quay hoac
hen gio hoac tao dm vén binh thwdng riéng nut tat ko tat dc,..nguyén ban 1a tat dc
nhung gio la ko tat dc

ben nang lwong mat troi cho 1 cell pin 18650

Mach sac pin 18650 Li-Ion bang nang luong mat troi

Mach sac pin Lithium-Ion st dung MCP73831

M4y sam sung 29z57 - May hu so dong em dé& thay so ¢5411 cam vao néu khéng cam
14i thi may chay cam 1ai vao hw so ngay em thay bang so c¢5144 than to thi so khong huw
méy khong chay cao dp kéu tach tach. Em kiém tra 14i khong sao thay thi cao &p
khoéng duoc kiém tra tat ca tu ¢ so bang dong hé do tu khéng c6 con nao hw. Hom nay

cam lén kiém tra thi may tw dung lai chay cao ap réo so néng lén rat nhanh vay mong
cac anh chi gitp

. Phén tich mach bao vé pin Lithium 3s 4s 5s (chip CM1031, CM1041, CM1051)

. Phan tich mach bao vé xac xa pin Lithium
10.

11.

Sac Pin 18650 Li-Ion khong chip
Tea2025b st dung vdi mach stereo - Tw nhién 1 bén cua e k con ngke thdy nia e da

ktra ki hét dau input 6n ca luc sau thu thi ca 2 bén déu k thdy ri ca e dd thay 2 con
16v450uf nhung van bi.

tu lanh dong tuyét. ( tu bdo 6n) - buc gian. hét ga, minh da 1én gian néng riéng. va da

biét gian néng bi thung. gid minh muén kiém tra nguyén gian lanh xem c6 bi thung ko
ma minh ko nghi ra cdch nao. vi minh méi vao nghé chwa am hiéu va chua co kinh
nghiém j ca. vi cos moét tho trudc dén nha khach kiém tra cdi ti nay. ong tho kia phan

v6i chi nha la thung gian lanh. gio minh méi kiém trd dc méi gian néng.
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