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Thiét k€ mach sac pin Li-ion : Trong phan huéng dan trudc, minh da thao luan nhimng kién
thitc co ban vé pin Lithium-ion . Ngoai ra, minh d& thao ludn vé mot cach quan trong la phai
xt 1y nhiing vién pin nay mot cédch can than. nhw da dé cép trong huéng dan truée, pin
Lithium-ion can dwoc sac bang phuong phép CC-CV, trong huéng dan nay, bo sac pin Li-ion
cho pin Li-ion mot cell ¢é dién ap danh dinh 3,7 V sé duoc thiét ké.

Hinh 1: Mach sac pin

Vé co ban cé hai cdu tric co ban dé thiét ké mach sac :

1. B0 sac st dung : B diéu chinh tuyén tinh

2. B0 sac str dung : BO diéu chinh chuyén mach

C6 cac mo-dun hoac bd sac co san trén thi truong cé thé dwoc st dung dé sac pin Li-ion.

Trong huéng dan nay, mot bd sac dwoc ché tao bang céc linh kién dién t co ban bao gom

B0 diéu chinh tuyén tinh sé duogc thiét ké tir dau. Mach sac sé duoc tuy chinh theo thong s6

ky thuat cta pin va yéu cau sac.

Pin Li-ion 3,7 V thong thuwong cé dién ap dinh muc toi da la 4,2 V trén moi cell. Diéu do6 cé

nghia 13, khi dién ap cta pin dat dén 4,2 V, nd sé duoc sac day va khong thé luu trit dién tich

vuot qué mic d6. O trang théi ding ap, bd sac dat véi téc do khong déi tai cac dau cuc cla

pin. C6 gang sac pin bang céch dat dién 4p cao hon muc nay c6 thé sac pin nhanh nhung

lam giam tudi tho caa pin.

Ngoai dién 4p danh dinh 16n nhat hoac dién &p cuc dai clia dau néi, mot diém quan trong

khéc can luu y khi thiét ké mach sac la toc do C (C-rate la thudc do toc do pin duwoc xa so véi

dung lwong t6i da ctia nd. Téc d6 1C c6 nghia la dong phong dién sé xa toan bo pin trong 1

gio. Doi v6i pin c6 cong suat 100 Amp-gio, diéu nay twong duong véi dong phong dién 100

Amps.). Néu pin Li-ion 3000 mAh dwoc sac voi dong dién toi da 1500 mA thi nd sé duoc goi

la toc do sac 0,5 C. Vily do an toan, pin Li-ion phai duoc sac véi toc do sac twr 0,5 C dén 0,8

C.

Chu ky sac cua Pin Li-ion vé co ban c6 hai giai doan:

1. Sac dong dién khong doi (viét tat la ché do CC)

2. Sac dién 4p khong d6i (viét tat 1a ché do CV)

Nhung mot sé6 bo sac duwoc thiét ké dé bo qua hodc thém nhiéu giai doan trong qué trinh

sac. Trong hwong dan nay, b sac dwoc thiét ké sé c6 ca hai giai doan co ban bao gom ché

do Dong dién khong d6i va Pién 4p khong d6i. Hay xem huéng dan truéce - “Khai niém co

ban vé cach sac pin Li-ion” dé tim hi€u vé céc nguyén tac co ban cua pin Li-ion va phuong
Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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phép sac cta ching.

Mach sac duoc thiét ké trong huéng dan nay duogc chia thanh hai phan:

a) Thiét k& nguén dién ap khong déi va dong dién khong doi

b) Thiét ké co ché chuyén mach

Trong huéng dan nay, viéc thiét k&€ Nguon dién &p khong déi va Dong dién khong doi sé
duwoc thdo luén va thiét ké co ché chuyén mach sé duwoc thdo luén trong hwéng dan tiép
theo. Vi vay, trong huwéng dan nay, dau tién, Nguon dong dién khoéng déi cé téc do sac 1a 0,5
C sé& duoc thiét ké. Tiép theo sé 1a thiét ké Nguon dién 4p khong doila 4,2 V.

Linh kién dé thiét ké mach sac pin Li-ion

Céc linh kién can thiét khi thiét ké Nguon dong dién khoéng d6i va Nguodn dién ap khong doi
st dung b0 diéu chinh tuyén tinh duoc liét ké trong bang dudi day:

Components Name | Specification Quantity
DC source 12V/2A -
Bl Battery Li-ion Battery 1
Voltage regulator LM317 2
Resistance Rp 220E 1
Resistance Rc 520E 1

Resistance Rs 50E LinhKienTHaoMay. Com
Zalo: 0369837723

Hinh 2: Danh sdch cdc linh kién can thiét cho Nguén dién dp khéng déi va dong dién khéng
déi cho bo sac pin Li-ion mét cell
So do khoi -

LinhKienThaoMay.Com
Zalo: 0382937723

Hinh 3: So d6 khoi cua nguoén dién dp khdéng déi va dong dién khong déi cho bd sac pin Li-
ion mot cell

Két noi mach -

Mach sac tuan theo thuat toan sac sau:

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Assuming no battery is
connected

Hinh 4 : So dé thudt todn sac cho Bé diéu chinh tuyén tinh dua trén B sac pin Lithium-Ion
3.7V

Dé thiét k& ngudn dong dién khong d6i va nguodn dién ap khong ddi cho mach sac, céc budc
sau duoc thuc hién:

Kiém tra céc thong so ky thuét cua pin
Xéc dinh céc thong so thiét ké ciia mach sac
Thiét ké nguén dong dién khong déi stt dung IC LM317

1)
2)
3)
4) Thiét k& nguoén dién ap khong da6i st dung IC LM317

Kiém tra thong so ky thuat cua pin

Trudc khi thiét ké bo sac, diéu quan trong dau tién la phai xac minh cac théng so ky thuat
cta pin. Truéc hét, diéu quan trong la phai kiém tra t6c d6 sac téi da cho pin. Trong mach
nay, pin Li-ion 18650 v6i dién 4p danh dinh t6i da 1a 4,2 V/ 1000 mAh da dwoc st dung dé
sac. Néu pin nay duwoc sac v6i toc do sac 0,5 C, diéu dé cé nghia la dong dién toi da do mach
b6 sac cung cdp cho pin phaila 500 mA.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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D4u tién, pin sé dwoc kiém tra & ché do CC va sé duoc sac véi dong dién t6i da la 500
mA. Trong ché do nay, dién ap cua pin phai nam trong khoang tir 3 V dén 4 V theo dién ap
danh dinh 16n nhét cta pin. O ché do CC, dong sac phai 1a 500 mA nhung dién ap sac phai
duoc xéc dinh cho ché do nay. Dién &p nay cé thé duoc xéc dinh bang duong cong sac cla
pin duoc hién thi bén dudi.

4+ Pre-chargs CC stage CV stage ——=

m 319\r ............. ssgisssnssnshassssssnsssssnssnssnsnansmem
2§

L; E 31.' ssmssmsnmenmelfa

- Battery

B -8, voltags /

2 4

E S Battery

M current

End of charge
current 0.1C

Lin KiﬁnThac-H.a‘.:.CngJ'
Zalo: 0382937723

Time
Hinh 5: Biéu do hién thi Puong cong sac cta Pin Li-ion
C6 thé quan sat thay rang & ché do CC, dién 4p sac cua ac quy twong duong véi dién ap thuc
cla ac quy. Do dd, & ché do nay, pin phai c¢6 dién &p roi trén nd phai bang dién ap thuc cla
n6. Khi dién &p cua pin dat dén 4,0 V thi phai cung cap cho n6é mot Pién 4p khong doi bang
dién ap danh dinh 16n nhat cta pin, tic la 4,2 V. Sau dd, dong sac pin sé bat dau giam va khi
no dat dén 0,1 C tic 1a 100 mA, thi pin phai duoc coi la da sac day.

Xac dinh cac thong so Thiét ké mach sac pin Li-ion

Thuec té, cac théng so ki thuat vé pin trén gidy co6 vé it hitu ich hon. Déi véi dong dién toi da
1a 500 mA, c6 thé thiét ké ngudn dong khéng déi st dung IC tuyén tinh. Bang ngudn dong
dién khong d6i nay, khi ¢6 gang sac pin Li-ion & ché d6 CC, nguoi ta quan sat thay rang
trong qué trinh sac, dién ap thuc té cua pin la 3,5 V, khi sac bang dong dién toi da 500 mA,
dién ap pin vuot qua 4 V. Theo tiéu chuén, pin cd thé chiu duoc ma khong cé cac su sai léch
nao vé dién ap thuc té ctia nd 1én dén téc do sac 1C. Nhung quan sat thiy rang dién ap pin
c6 d6 léch so véi dién ap thuc cua nd & ché d6 CC. Mdc du trén nhan pin ghi 1000 mAh
nhung né khoéng duwoc sac & 0,5 C. Do dd, sau khi kiém tra mach sac ban dau, cé thé dé dang
két ludn rang pin khong duoc sac & 500 mA.

Vi vay, dé sac pin nay, dong sac phai duoc gidm xuéng dé c6 thé dat dwoc dién ap mong
muon tai cadc cuyc cla pin. Vi vay, pin dwoc thit & cac dong dién khac nhau nhd hon 500
mA. Trai qua mot so thit va thit, nguoi ta quan sat thay rang dién ap cua pin gan gan véi
dién 4p thuc ctia né & dong sac 60 mA. Vi vay mach sac phai duoc thiét ké dé sac pin & 60
mA ¢ ché do CC.

Cu6i cung, thong s6 thiét ké cua mach sac sau khi thtr ban dau cua pin véi mach sac nhw
sau:

- Dong sac & ché d6 CC phai la 60 mA

- bién ap sac & ché d0 CV phaila 4,2V

D€ sac pin & ché do CC va CV, can thiét ké riéng biét dong dién khong déi va ngudn dién ap
khong do6i. Ca hai nguoén dién ap khoéng do6i va dong dién khong doi déu cé thé duoc thiét ké

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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bang céch st dung IC diéu chinh dién &p LM317. Can st dung hai IC LM317 riéng biét, mot
IC hoat dong nhw mot nguén Dién 4p Khong déi va mot IC khac hoat dong nhuw mot Nguon
Dong dién Khong doi.

Hoat dong cia LM317 nhw Nguén dong dién khéng d6i va Nguodn dién ap khong doi c6 thé
duoc hiéu tir cdc hudéng dan sau:

- LM317 lam nguén dong dién khong ddi ¢ thé diéu chinh

- Nguon cung cap LM317

Thiét ké nguon dong dién khong doi
Mach sau day caa LM317 hoat dong nhuw mot nguén dong dién khéng déi -

LM317

Input Rs Output

ADJ

LinhKieaThaoMay Com
Zalo: 03BBB3TTI3

Hinh 6: So dé mach ctia nguén dong dién khéng déi LM317 cho bo sac tuyén tinh pin
Lithium Ion

D€ thiét ké mach nay, gia tri cua dién trd R phai duoc xac dinh. Gid tri cia né c6 thé duoc
tinh bang cach s& dung phwong trinh truc tiép cho mach nguén dong dién khong déi. O day
dién tré R , quyét dinh dong dién & dau ra va gia tri clia né cé thé duoc tinh theo phuwong
trinh sau:

I=1,25/R, (Cong thitc duoc dua ra trong biéu dit liéu caa LM317)

Dong dién mong muon, I = 60mA

R.=1,25/0,06

R, = 20 ohm (wéc chung)

Gia tri cua dong dién khéng d6i mong muén cé thé duwoc thay d6i bang cach thay déi gia tri
cia R, Vi LM317 c6 thé cung cdp dong dién t6i da la 1,5 A, d6 1a 1y do tai sao gié tri cla
R, khong thé nho hon 0,83E.

Trong viéc lya chon cac dién trd nao, vé co ban c6 hai thong sé phai duoc xem xét, mot la
dién trd cta né va mot 1a danh gia céng suét cua né. Pinh mitc céng suat duoc biéu thi bang
watt phu thudc vao dong dién toi da co thé chay qua dién tré ma khéng lam hw dién trd. Vi
vay, néu mot dién tré watt thap duoc st dung, thi dong dién cao sé lam néng dién trd va lam
hu nd. Vi vay, diéu quan trong khong kém la xac dinh dinh mic céng sudat cta dién tro. No

c6 thé duoc tinh nhu sau:

Dong dién cuc dai phai chay qua dién tré R , la 60mA.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Vi vay, Cong sudat = (dién ap roi trén R ) * (dong dién t6i da trén R , )
Cong suat = 1,25 * 0,06
Cong suat = 75 mW (wdéc chung)
Do d6, cong suat cuc dai do R tiéu tan la 75 mW.
Tuy theo tinh trang san cd, ¢ thé st dung dién tré 0,25W hoac 250 mW.
Can luwu y rang mach sac da dwoc thiét ké cho dong sac 60 mA & ché do CC. Nhung theo
dong sac ciia mot pin cu thé, né cé thé thay d6i dén gié tri cuc dai 1,25 A bang céch thay doi
gia tri cua dién tré R , trong mach LM317.
Thiét ké nguon dién ap khéng doi
Doan mach sau day ciia LM317 hoat dong nhw mét nguén cé hiéu dién thé khong déi.
LM317
Input

— e} Onitput
g

Rp

Re
LinhKienThaoMay.Com

Ealo: 0380837723

Hinh 7: So d6 mach cua nguén dién dp khéng déi LM317 cho bd sac tuyén tinh pin Lithium
Ion

Dé stir dung LM317 lam nguén dién &p khong d6i, mot mach phén 4p dién tré duoc st dung
gilta chan dau ra va dat. Mach phan 4p c6 mot dién tré lap trinh (Pién tré R ;) va mot dién
trd khéc la dién tré dat dau ra (Dién trd R ). Bang céch 1dy mot ty 1& ok cua dién trd lap
trinh va dién tré dau ra, gia tri mong mudn cta dién ap dau ra c6 thé duoc xé4c dinh. Pién ap
dau ra V , c6 thé duoc tinh theo cong thitc sau:

Vo =125%(1+ (R,./R,) (Phuong trinh dugc dua ra trong biéu dit liéu cia LM317)
Gid tri dién hinh cla dién trd R , phai tir 220E dén 240E dé mach 6n dinh. Trong mach nay,
gid tri cla dién trd lap trinh R | duoc 18y la 220E. Bay gio theo yéu cau, dién &p dau ra phai

la 4,2V, vi vay gia tri cua dién tré R , sé nhu sau:

Dién &p dau ra mong muén, V , = 4.2V

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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bién tré bo dau ra, R , = 220E

Dua céc gid tri clia V , va R | vao phuong trinh,

4.2 = 1.25%(1+ (R, /220)

Sau khi giai phuong trinh, gié tri ctia Rc duoc tinh nhw sau:

R, = 520 ohm ( wéc chimg ) d€ st dung LM317 lam nguén dién 4p khong d6i, mot mach
phén ap dién tré dwoc st dung gitta chan dau ra va dat. Mach phan ap cé mot dién tré lap
trinh (Dién tré R ) va mot dién trd khac 1a dién trd dat dau ra (Pién tré R ). Bang cach lay
mot ty 1é ok ctia dién trd 1ap trinh va dién trd dau ra, gia tri mong muon cua dién ap dau ra
c6 thé duoc xéc dinh. Pién 4p dau ra V ., c6 thé duoc tinh theo coéng thitc sau:

Vo =125%(1+ (R,./R,) (Phuong trinh dugc dua ra trong biéu dit liéu cia LM317)

Gid tri dién hinh cla dién trd R , phai tir 220E dén 240E dé mach 6n dinh. Trong mach nay,
gid tri cla dién trd lap trinh R | duoc 18y la 220E. Bay gio¢ theo yéu cau, dién &p dau ra phai
la 4,2V, vi vay gia tri cua dién tré R , sé nhu sau:

Dién &p dau ra mong muén, V , = 4.2V

bién trd bo daura, R, = 220E

Dua céc gié tri ctia V , va R | vao phuong trinh,

4.2 =1.25%(1+ (R, / 220)

Sau khi gidi phwong trinh, gia tri cua Rc duoc tinh nhw sau:

R . =520 ohm (wéc chung)

Do d6, bang cach st dung hai IC LM317, Nguon dong dién khong d6i 60 mA va Ngudn dién

ap khong doi 4,2 V cudi cung da duoc thiét ké. Ca hai mach nhd hon nay sé 1a mot phan cla
mach sac cho pin Li-ion.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Hinh 8: So d6 mach cta nguén dién dp khéng déi va nguén dong dién khéng déi trong b
sac tuyén tinh pin Lithium Ion

Diéu quan trong la phai kiém tra dong dién dinh mic va dién ap danh dinh 16n nhét caa pin
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trude khi thiét ké bo sac va st dung mach sac véi nd. Dién &p sac ctua ac quy phai 16n hon
dién ap danh dinh 16n nhat ctia nd & ché do CV. Pin phai duoc sac véi téc do sac tir 0,5 C dén
0,8 C. Dién tré R phai cé dinh muc watt thich hop dé ngan dién tré khéi cadc hw hw nao.
Khong dwoc vuot qua gidi han dién ap dau vao va dong dién dau ra cua IC LM317 vi diéu
nay c6 thé lam hu IC diéu chinh. Céc thong s ky thuat nay phai duoc kiém tra tir bi€u dir
liéu cua IC. Néu dong dién cao (500 mA tré 1én) duoc st dung & ché do CC tr IC LM317, thi
phai st dung bd tan nhiét véi né dé ho tro lam mét va tang tudi tho ciia né. Tan nhiét cling
1a mot vat dan dién vi vay can cha y khong dé céc chan cua IC bi chap véi tan nhiét vi cé thé
dan dén chép va hu IC.

Trong huong dan tié€p theo, co ché chuyén ddi dé chuyén tir ché dd dong dién khong doi
sang ché do dién &p khong doi sé duoc thao ludn va mach sac hoan chinh cho pin Li-ion 3,7
V st dung bo diéu chinh tuyén tinh sé duoc thiét ké.

Code Thiét ké mach sac pin Li-ion
//Program to

*Linear regulator single 3.7V Li-ion battery charger

*Charges the battery in Constant Current(CC) with 60mA current and in
Constant Voltage(CV) mode with 4.2V

*/

/*IN/OUT Pin connection

*Sense battery voltage - A0

*Sense resistor voltage - Al

*BJT for Switching state relay - 11
*BJT for isolation relay - 12

*CC mode LED - 9

*CV mode LED - 8

*Fully charged battery LED - 7

*/
// They're used to give names

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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// to the pins used:

#define analogInPin V bat AO

positive

#define analogInPin I bat Al
#define switch pin 11
#define isolation pin 12
//#define PowerSupply 10
#define CC LED 9

#define CV_LED 8

#define BAT FULL LED 7
battery

int Flag = 0;

/////function declaration
float senseVoltage(void);

float senseCurrent(float);

/////Function definition

/*

* Function Name - senseVoltage

Thiét ké mach sac pin Li-ion | 10

// Analog input pin at battery

// Analog input pin at sense resistor
// switching state relay

// Isolation pin relay

// PowerSupply relay

// LED indication for cv mode

// LED indication for cc mode

// LED indication for FULLY CHARGE

// variable to set CC and CV mode

// Battery Voltage sensing

// Charging current sensing

* Function to read voltage of battery

* Input parameters - none
* Return - float
*/

float senseVoltage(){

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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///read analog voltage

int senseV bat = analogRead(analogInPin V bat);
// map it to the range of the analog out:

float V _bat =(senseV bat/1024.0)*5.0;
Serial.println("currentBatteryVoltage");
Serial.println(V_bat);

return(V_bat);

}

/*

* Function Name - senseCurrent

* Function to read charging current of battery

* Input parameters - float

* Return - float

*/

float senseCurrent(float currentBatteryVoltage){
///read analog voltage

float senseResistor = analogRead(analogInPin I bat);
// map it to the range of the analog out:

float senseResistorVoltage =(senseResistor/1024.0)*5.0;

float actualResistor Voltage = (senseResistorVoltage-
currentBatteryVoltage);

////calculating current from voltage difference of sense resistor

float I bat = (actualResistor Voltage)*1000;

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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//print at serial monitor
Serial.println("currentBatteryVoltage");
Serial.println(currentBatteryVoltage);
Serial.println("senseResistorVoltage");
Serial.println(senseResistorVoltage);
Serial.println("actualResistor Voltage");
Serial.println(actualResistor Voltage);
Serial.println("I bat");
Serial.println(I bat);

return(I bat);

}

void setup() {

// initialize serial communications at 9600 bps:
Serial.begin(9600);

/////////set IN/OUT pins

pinMode(switch pin,OUTPUT);

pinMode(isolation pin,OUTPUT);
pinMode (CC LED,OUTPUT);

pinMode (CV_LED,OUTPUT);

pinMode (BAT FULL LED,OUTPUT);

//initially both relays are OFF

digitalWrite(switch pin,LOW);

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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digitalWrite(isolation pin,LOW);

void loop() {

uint8 t BatteryState=0 ; // Variable to keep

track of battery state

//Every time eet these pin low
digitalWrite(isolation pin,LOW);
digitalWrite(CC _LED,LOW);

digitalWrite(CV_LED,LOW);

//////////****read the analogvalues

float batteryVoltage = senseVoltage();
battery voltage

float batteryCurrent = senseCurrent(batteryVoltage);

battery charging current

if(Flag == 1)

{
// After CC mode enter in CV mode
BatteryState = 2;

Flag = 0;}// Battery enter in CV mde after CC mode

else if(Flag == 2){
while(batteryVoltage>=4.0){

batteryVoltage = senseVoltage();

//return

// return
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//check for when battery is removed or battery is discharged below
4V

if(batteryVoltage <4){

Flag = 0;

digitalWrite(BAT FULL LED,LOW);

break;}}}// battery fully charged scanning for battery removed or
not
else if(batteryVoltage < 3.0){
//do nothing

}// No Battery or bad battery,Ideal state

else if(batteryVoltage<4.0 && batteryVoltage>3.0){
digitalWrite(isolation pin,LOW);
BatteryState = 1;

}//charge battery in CC MODE

else if(batteryVoltage >= 4.0){
BatteryState = 2;

}//charge battery in CV MODE

/111771777777 /*****MODE SELECT****///////////
switch(BatteryState){

case 1: // CC MODE

///Switch ON CC mode LED and trigger relay

digitalWrite(isolation pin,HIGH);
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digitalWrite(switch pin,HIGH);

digitalWrite(CC _LED,HIGH);

Serial.println("CC mode");

//when battery voltage is in between 3V and 4V enter in while loop
while(batteryVoltage <4.0 && batteryVoltage>=3.0){

batteryVoltage = senseVoltage();

//check for when battery is charging in CC mode
if(batteryVoltage>=4.0){
digitalWrite(isolation pin,LOW);
//delay to compensate switching time of relay with software
delay(100);
Flag = 1;
digitalWrite(CC LED,LOW);
break;}
//check for when battery is removed
else if(batteryVoltage<3.0){
digitalWrite(isolation pin,LOW);
digitalWrite(switch pin,LOW);
digitalWrite(CC LED,LOW);
Serial.println("EXIT ");
//delay to compensate switching time of relay with software
delay(100);

break;}
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break; /// exit case 1.

case 2: // CV MODE

///Switch ON CV mode LED and trigger relay
digitalWrite(isolation pin,HIGH);
digitalWrite(CV_LED,HIGH);

Serial.println("Cv mode");

batteryVoltage = senseVoltage();
//when battery voltage is in 4V enter in while loop
while(batteryVoltage >=4.0 ){

senseVoltage();

batteryVoltage

batteryCurrent senseCurrent (batteryVoltage);

//check for when battery is charging in CV mode
if(batteryCurrent < 10){

digitalWrite(isolation pin,LOW);

//delay to compensate switching time of relay with software
delay(100);

digitalWrite(CV LED,LOW);

digitalWrite(BAT FULL LED,HIGH);

Flag = 2;

Serial.println("Battery charged");

break;}
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//check for when battery is removed
else if(batteryVoltage<3.0){
digitalWrite(isolation pin,LOW);
//delay to compensate switching time of relay with software
delay(100);
digitalWrite(CV LED,LOW);
break;}
}
break; /////end of switch case 2.
}
}
So do6 mach Thiét ké mach sac pin Li-ion

So d6 mach sac pin Li-ion click dé xem phdng to :

LinhKienThaoMay.Com
Lalo: 03B933TTL3

Cac bai viét tuong tu:

1. Asus k43e - D& pin bAt nguén k 1&n. dung adapter truc tiép thy 1én. Lap pin va dung
adapter van 1én nhung k c6 dén béo pin. E nghi 1a hw pin phéi k cdc bdc. Cadm on céc
béc nhiéu

2. Ké chuyén tw hdm ndng tay nghé sia chita TV trén dat My (Thay Vuong Khanh Hung)

3. laptop Ssamsung R 61 - Khi cam sac bat nut nguén may cé chday nhung man hinh
khong hién thi dwoc hinh anh ( man hinh toan soc ngang ko nhin thay dwoc hinh

anh).Khi khéng cam sac ( dung Pin) bat nit nquon thi may chay binh thwong lic na

cam sac vao thi ko sao ca.
4. lenovo v480c - sac ko vao pin thay pin méi sac van ko vao dién la bi sao céc anh lam
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nhiu chi gitp em cai

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

mach sac pin li-on - mach sac pin li-on

Mach sac pin Lithium-Ion st dung MCP73831

nguon 7.8vdc cho quat sac acquy.xin giup - chao ae minh cé quat sac accquy bi n6?
nguodn sac 7.8vdc. minh 18y nguon xung dau dia dvd do lai cho nquén sac acqqu
nhung nguon ra n6 10vdc minh can di 6t zone 7.5vdc nhung né chi? giam dc 1vdc la
con 9vdc nho ae ¢ cach nao ha né xudng khoang 7.8vdc xin cdm on

Nokia model : 3120 - Sac pin hay bi phu pin du d& thay pin nhiéu lan

Sac Pin 18650 Li-Ion khong chip

samsung e2222 - minh cam sac khi khéng cé pin thi sac van 1én, minh rat ra lienf,
nhung khi minh bo pin vao may sau dé khéi dong nguon thi ma hinh bi mo di,i nhw la
minh gidm d6 nét cia man hinh

toi co may in canon2900 khi ket noi may tinh thi bao co nhan USnhung khong ket noi
dc voi may in va may tinh khong tim dc thiet bi B nhung khong ket noi dc voi may in va
may tinh khong tim dc thiet bi - toi co may in canon2900 khi ket noi may tinh thi bao
co nhan USnhung khong ket noi dc voi may in va may tinh khong tim dc thiet bi B
nhung khong ket noi dc voi may in va may tinh khong tim dc thiet bi
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