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Mach do dién cam va dién dung sw dung arduino : Tat ca nhimg nguoi yéu thich nhing
déu quen thudc véi dong hé van nang, mot céng cu tuyét voi dé€ do dién ap, dong dién, dién
trd, v.v. Pong ho van nang cé thé do ching dé dang. Nhung doi khi minh can do do tw cam
va dién dung ma khong thé thuc hién duoc bang dong hé van nang théng thuong. C6 mot s6
dong hé van nang dac biét c6 thé do dién cam va dién dung nhung ching rat tén kém. Vi
vdy, hom nay minh sé tao ra mot dong ho do LC dién cam sw dung Arduino . Trong
Project nay, minh sé hién thi céc gid tri dién cdm va dién dung cung védi tan s6 trén man
hinh LCD 16x2. Mot nit nhdn duwoc dwa ra trong mach dé chuyén déi gitta man hinh dién
dung va do tw cam.

Linh kién can c6 trong Mach do dién cam va dién dung st dung
arduino

Arduino una

IC opamp 741
Pin 3v

Dién tréd 100 ohm
Tu dién

Cudn cam
1n4007 diode
Dién tro 10k

Hu 10k

. Nguon céap

. Nut an

. Breadboard hoac PCB
Két noi day
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Tinh toan tan sé va dién cam

Trong Project nay, minh sé do dé tw cam va dién dung bang cach stt dung mot mach
LC song song . Mach nay giong nhu mét chiéc chuéng hoac chuéng bat dau céng hudng &
mot tan s6 nhat dinh. Bat cit khi nao minh dp dung mdt xung, mach LC nay sé bat dau cong
hudng va tan s6 cong hudng nay ¢ dang twong tu (séng hinh sin) vi vay minh can chuyén déi
né6 thanh séng squire. P€ lam diéu nay, minh &p dung tan sé cong hudéng twong tw nay cho
opamp (trong truong hop cta minh 1a 741) sé chuyén déi né & dang séng squire (tan sé) &
50% chu ky nhiém vu. Bay gio minh do tan s6 bang cach st dung Arduino va bang cach su
dung mot s6 phép tinh toén hoc, minh c6 thé tim thdy d6 tw cdm hodc dién dung. minh da st
dung cong thirc dap ing tan sé6 mach LC da cho .

f=1/(2*time)
ma thoi gian la dau ra ctua pulseln () chirc nang
bay gio minh ¢é mach LC Tan sé:

f=1/2*Pi* square root of (LC)

minh c6 thé gidi quyét n6 dé cé duoc dién cam:

f = 1/ (4Pi’LC)
L= 1/ (4Pi® fC)
L=1/(4% P1i * Pi * f * f * ()

Nhw minh da dé cap rang séng ctia minh la séng hinh sin nén né cé cung khoang thoi gian
v0i ca bién do dwong va 4&m. N6 c6 nghia la bd so sanh sé chuyén né thanh séng vudng cé
chu ky nhiém vu 50%. Vi vay, minh c6 thé do lwong né bang cach st dung ham xungIn () cia
Arduino. Ham nay sé cung cdp cho minh mét khodng thoi gian c6 thé dé dang chuyén déi
thanh tan s6 bang cach ddo nguoc khodng thoi gian. Vi ham xungIn chi do mét xung, vi vay
bay gitr d€ c6 duoc tan sé chinh xac, minh phai nhén né véi 2. Bay gio minh c6 mét tan sé c6
thé duwoc chuyén doi thanh dién cdm bang céch st dung cong thic trén.

Luu y: trong khi do d6 tw cam (L1), gia tri tu dién (C1) phai la 0,1uF va trong khi do dién
dung (C1), gia tri cuén cam (L1) phaila 10mH.

So dé mach va giai thich Mach do dién cam va dién dung st dung
arduino

Trong so d6 mach LC Meter nay , minh da st dung Arduino dé diéu khién hoat déng cta
Project. Trong diéu nay, minh da st dung mot mach LC. Mach LC nay gom mdt cudn cam va
mot tu dién. D€ chuyén déi tdn s6 cong hudng hinh sin sang séng ky thuét s6 hoac song
vudng, minh d4 st dung 4m ly hoat déng cu thé 1a 741. & day minh can &p dung nguén cung
cdp am cho op-amp dé cé duoc tan sé dau ra chinh xéc. Vi vay, minh da st dung mot pin 3v
noi nguoc cuc, nghia la chan am 741 dwgc noi v6i cuc am cua pin va chan dwong cta pin
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duoc ndi voi dat cia mach con lai. P& rd hon, hady xem so d6 mach bén dudi.
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O day minh c6 mét nat nhan dé thay déi ché do hoat déng cho di minh dang do dién
cam hay dién dung. Mot LCD 16x2 duwoc dung dé hién thi do tw cdm hoac dién dung clung
tan s6 véi mach LC. Mot néi 10k dwoc st dung dé ki€ém soat do sdng cua man hinh
LCD. Mach duoc cdp nguodn voi sy tro gilp cia nguon cung cap 5v Arduino va minh cé thé
cap nguon cho Arduino 5v bang bd chuyén déi USB hoac 12v.
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Do tan sé va dién cam
Giai thich

Phan lap trinh ciia LC Meter nay rat dé dang. Code Arduino hoan chinh duoc dva ra &
cuoi bai viét nay.

Dau tién minh phai bao gom thw vién cho LCD va khai bdo mdt s6 chan va macro.

#include<LiquidCrystal.h>
LiquidCrystal lcd(A5, A4, A3, A2, Al, A0);

#define serial

#define charge 3
#define freqIn 2
#define mode 10

#define Delay 15
double frequency, capacitance, inductance;

typedef struct
{

int flag: 1;
}Flag;

Flag Bit;

Sau do, trong chitc nang cai ddt, minh da khoi tao giao tiép LCD va Serial dé hién thi céc
gia tri do duwoc qua LCD va man hinh noi tiép.

void setup()

{

#ifdef serial
Serial.begin(9600);

#endif
lcd.begin(16, 2);
pinMode(freqIn, INPUT);
pinMode(charge, OUTPUT);
pinMode (mode, INPUT_PULLUP);
lcd.print(" LC Meter Using ");
lcd.setCursor(0, 1);
lcd.print(" Arduino ");
delay(2000);
lcd.clear();
lcd.print("Circuit Digest");

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

Sau d0, trong chitc nang vong Ildp , ap dung mot xung ctia mot khoang thoi gian c6 dinh vao
mach LC sé sac mach LC. Sau khi loai bé xung LC mach bat dau cong huong. Sau d6, minh
doc chuyén d6i séng vudng cia nd, dén tir op-amp, bang cach st dung ham xungln () va
chuyén déi bang cach nhan véi 2. O day minh ciing da 14y mét s6 mau cia diéu nay. D6 1a
cach tinh tan so :

void loop()

{
for(int i=0;i<Delay;i++)

{
digitalWrite(charge, HIGH);
delayMicroseconds(100);
digitalWrite(charge, LOW);
delayMicroseconds(50);

double Pulse = pulseIn(freqIn, HIGH, 10000);

if (Pulse > 0.1)
frequency+= 1.E6 / (2 * Pulse);
delay(20);

}

frequency/=Delay;

#ifdef serial
Serial.print("frequency:");
Serial.print( frequency );
Serial.print(" Hz ");

#endif

lcd.setCursor(0, 0);
lcd.print("freq:");
lcd.print( frequency );
lcd.print(" Hz ");

Sau khi thdy gid tri tan s6, minh d& chuyén d6i chiing thanh dién cam bang céch st dung
doan ma nhat dinh

capacitance = 0.1E-6;
inductance = (1. / (capacitance * frequency * frequency *

4.*%3,14159 * 3.14159)) * 1.E6;
#ifdef serial

Serial.print("Ind:");

if(inductance>=1000)

{

Serial.print( inductance/1000 );

Serial.println(" mH");

}
Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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else

{

Serial.print( inductance );
Serial.println(" uH");

}
#endif

lcd.setCursor(0, 1);
lcd.print("Ind:");
if(inductance>=1000)

{

lcd.print( inductance/1000 );

lcd.print(" mH ");

}

else

{

lcd.print( inductance );

lcd.print(" uH ");
}
}

Va bang céch st dung mé da cho, minh da tinh toan dién dung .

if (Bit.flag)
{
inductance = 1.E-3;
capacitance = ((1. / (inductance * frequency * frequency *

4.*%3,14159 * 3.14159)) * 1.E9);
if((int)capacitance < 0)
capacitance=0;

#ifdef serial
Serial.print("Capacitance:");
Serial.print( capacitance,b6);
Serial.println(" uF ");

#endif
lcd.setCursor(0, 1);
lcd.print("Cap: ");
if(capacitance > 47)

{

lcd.print( (capacitance/1000));
lcd.print(" uF ");
}
else
{

lcd.print(capacitance);
lcd.print(" nF ");

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Vi vay, day la cach minh tinh todn tan so, dién dung va dién cam bang Arduino va hién
thi nd trén man hinh LCD 16x2.

CODE

#include<LiquidCrystal.h>
LiquidCrystal lcd(A5, A4, A3, A2, A1, A0);

#define serial

#define charge 3
#define freqln 2
#define mode 10

#define Delay 15
double frequency, capacitance, inductance;

typedef struct
{

int flag: 1;
}Flag;

Flag Bit;

void setup()

{

#ifdef serial
Serial.begin(9600);

#endif

lcd.begin(16, 2);
pinMode(freqln, INPUT);
pinMode(charge, OUTPUT);
pinMode(mode, INPUT PULLUP);
led.print(” LC Meter Using “);
lcd.setCursor(0, 1);
led.print(”  Arduino “);
delay(2000);

lcd.clear();

led.print(“Circuit Digest”);
delay(2000);

}

void loop()
{

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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for(int i=0;i<Delay;i++)

{

digitalWrite(charge, HIGH);
delayMicroseconds(100);
digitalWrite(charge, LOW);
delayMicroseconds(50);

double Pulse = pulseln(freqln, HIGH, 10000);
if (Pulse > 0.1)

frequency+= 1.E6 / (2 * Pulse);
delay(20);

}

frequency/=Delay;

#ifdef serial
Serial.print(“frequency:”);
Serial.print( frequency );
Serial.print(” Hz  “);

#endif

lcd.setCursor(0, 0);
lcd.print(“freq:”);
lcd.print( frequency );
lcd.print(” Hz “;

if (Bit.flag)

{

inductance = 1.E-3;
capacitance = ((1. / (inductance * frequency * frequency * 4.¥3.14159 * 3.14159)) * 1.E9);
if((int)capacitance < 0)
capacitance=0;

#ifdef serial
Serial.print(“Capacitance:”);
Serial.print( capacitance,6);
Serial.println(” uF “);
#endif

lcd.setCursor(0, 1);
led.print(“Cap: “);
if(capacitance > 47)

{

lcd.print( (capacitance/1000));
lcd.print(” uF “);

}

else

{

lcd.print(capacitance);
led.print(” nF “Y);

}
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}

else

{

capacitance = 0.1E-6;

inductance = (1. / (capacitance * frequency * frequency * 4.*3.14159 * 3.14159)) * 1.EG6;
#ifdef serial

Serial.print(“Ind:”);

if(inductance>=1000)

{

Serial.print( inductance/1000 );

Serial.println(” mH”);

}

else

{

Serial.print( inductance );
Serial.println(” uH");

}
#endif
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lcd.setCursor(0, 1);
lcd.print(“Ind:”);
if(inductance>=1000)

{

lcd.print( inductance/1000 );
led.print(” mH “);

}

else

{

lcd.print( inductance );

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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lcd.print(” uH “);

}
}

if (digitalRead(mode) == LOW)

{

Bit.flag = !Bit.flag;
delay(1000);
while (digitalRead(mode) == LOW);

}

delay(50);

}

Cac bai viét tuong tu:

1.

can giip d6 dm ly 8 so 2 ngay vdn chua tim ra bénh _dp ddi xing +-17vol qua 2 6n &p
7912 7812 cép cho ro le mach music master mic,,+-52 cho co6ng suét - ban ddu hong
cong sudt chét cau chi, thay thé va kiém tra cdc dién dp chan b cong sudt =nhau 52
vol,cdc tdng khuyeh dai thuc, dém, tré tu tét,(.bo nquén ,6n dp va céng sudt di
lién),,,thdo dwong 52 vol thi ro le lai dong cédp vao lai ko dong ,bd 1 cédu chi 1 vé lai

ddéng(vé da bi no cdu chi lic dau),,, kiém tra ko thdv bi sao? 2 tréd cdn bang vé ro le bao

vé loa em do 1 duong vé 52vol con 1 dwong vai mili vol,, ko hiéu la sao lai chénh léch
thé

. chao cdc thanh vién minh méi lam thém mdy giat tu lanh - méi nhan con mdy giat AW-

E920Lv con ché dd giat va cdp nudc(ko vat va xd)thi mdy giat xong tw tdt mdy

dugc,,con néu chon giat cd vat cé xd may giat xong cdc qua trinh thi ko tw tat dugce chi
hién vé 0 phut nhung ko tat(tat la tat nquoén )

. da em c6 con quat hoi nwdc hién twong cac mit ok riéng nit nquon ko hw hong bdm ko

tac dung,, khi bdm nut tdt ko tdc dung bdm niit nay dén lesd hién thj cia cdc mit yéu
di,,,mach in d&n tdi nit &n thdng vao vi st Iy ko qua trd,,,,,em chwa kiém tra nquon -

laoij quat nay(quat hoi nuéc) cam ngudén bam nit chic nang sé(téc do),hoac quay hoac
hen gio hodc tao dm van binh thudng riéng nut tdt ko tat dc,,,nguyén ban la tat dc
nhung gio la ko tat dc

LG 321L.V3100 - cam dién vao sang den do, em b&m power Nhdy 1nhip dén tim réi

chuyén vé dén do .

. Main PC-g31 b - Mong tdt ca cac dong nghiép giup d& minh.hién em nd khéi dong

khong 1én man hinh.led bdo cay dang hoat dong kg sdng.quat cpu van quay.cpu va chip
bdc,nam vdn néng.ram binh thudng.cdc ban cho minh huwdng dé sia chud em né
nhé.cay nay cua minh.nén minh mudn tw stta va di su vao main.minh chuyén tivi.

. may giat electrolux EWF549 - mdy giat electrolux 5,5kqg chi cd 2 nit &n 1a start va niit

~

an chon téc d6 va num xoay chon chwong trinh . mdy cdp nuwdéc giat duge khoang 5 dén
7 phit 1a mat nqudn. rut dién ra cam lai thi lai cd dién va giat dwoc khodng 5 dén7

phuit lai méat dién . chua thuc hién dwoc 1 chu trinh giat- xa vat thi mat nqudn

. mdy giat panasonic F70A6 16ng dung - + mdy bat nquén dé khoang 30s may tu dong

kéo xa .nhung khi bat chay thi lai ngdt xa va cdp nuocs giat binh thuwong nhung dén 1an
giat thit 2 thi lai tu dong kéo xd va cdp nuocs nhung khi nhédc canh cuia hoac dn tam
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10.

11.

dung sau do bam lai thi lai haotj dong binh thwon

. M&y hom nay lam cé 2 hién tuog thdy la nhw ma dm.hj. 11a tjvj tq, nén dd lé ndj duog

hoj, do duog kR =10v. Thdo vi den ra do ctig 10v. Sau do rit con 4282 trén dg kr ra do
c0 150v trén kr, sau do lap laj mdy da chay binh thuog ko pjt bi j lun hehe. 2. May tru
quoc chj? Bi 16g mach nhug khj do H thdy 22v. Nhuwg van chay pjh thuog la that. - .
SOny 32t550a - Cdm ngudn vao nghe ro le nhay tach tach vai céi 1én dén do roi bdm
khong 1én va khong tdc dung gi hét xin chi gido

tivi BTV. mat model - bi cao dap ddnh vao R(220k) duwong ABL, dang sang thi dugc 15s

thi t6i d&n va bay gi¢ dang bi tdi man nhw giam dd sdng cua ma hinh, di thay cao ép va
R(220k) ma man hinh van toi...
tivi TCL model kg nhé ré tai gdp qua””’tai lanh sita tai nha - bén thu cdp "”12v c6 24v

va 110v kg c6 .déen nhdy 1 nhip ro6i di dai.e thay IC giao dong 1506 va sdi 1én hét phan
nguon cung kg an thua gi.e nap card mai dang tin dc. e moi vao dién dan mong ae giup

dd e. e cdm on ae trén dién dan nhiéu lam

lanh,va nguoc lai)c6 ché dn o+lwong thoa thudn
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