wnansusenaunsaswiv lulasaeulnsaassiUoanu
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(ﬁm www.Auto2drive.com/category/szUUnng-9- lusagun/page/18/)
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JUN 8.2 nann1svinnuvasamasiuiinssuanse

(‘ﬁm www.Walter-fendt.de/ph14e/electricmotor.htm myarduino.net)

8.1.3 MIATUANTIATNG LATAINITITOUVDINALADS
N13AUANAANIY wazASIToUTRINaWeT Lidnazilunistuinfisuaieniu niodeves

yueudlilimyusuudassuazanusanuaula deiuidiasildluniseuauueimestuun wuuiiley

Tefusani12935 “H-Bridge”
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5UTl 8.3 nsmuAuwaLna’ H-Bridge
(#1 www.Arduitronics.com)
st ildiauianauasenusivesewed TasEuainnisauiianientsvgu teund
vnfeINsNaUTiAnsvyLveseIARInTEIanse ToTeTvinldRenduinunasnentas H-Bridge suuy
winFeIn1sinyuaudu (Clockwise :CW) T4 S1 uay S4 Uneas wazli S2 wag 53 1UA9a3

mndosnslivyunInLgs (Conter Clockwise :CCW) T S2 uag S3 Unneas uaglvi S1 uag S4 1UA9as
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gﬂﬁ 8.4 Schematic 99929335 H-Bridge

(9111 www.Arduitronics.com)
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JUN 8.5 M3siauasa Arduino AUAN H-Bridge

(#iw1 www.Arduitronics.com)
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N, NE PACKAGE
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NOTE: Output diodes are internal in L293D.

5UN 8.6 Mm3sialad L293D AruAuATuaInas

(9111 www.Arduitronics.com)
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TUsunsuil 8.1 M3sevetn Arduino AuAs H-Bridge
const int in1Pin = 5; // H-Bridge input pins
const int in2Pin = 4;
const int in3Pin = 3; // H-Bridge pins for second motor
const int indPin = 2;
void setup(}
Serial.begin(9600);
pinMode(in1Pin, OUTPUT);
pinMode(in2Pin, OUTPUT);
pinMode(in3Pin, OUTPUT);
pinMode(indPin, OUTPUT);
Serial.printin("+ - sets direction of motors, any other key stops motors");
}
void loop(}
if ( Serial.available()) {
char ch = Serial.read();
if (ch =="+)
{
Serial.printin("CW");
// first motor
digitalWrite(in1Pin,LOW);
digitalWrite(in2Pin,HIGH);
//second motor
digitalWrite(in3Pin,LOW);
digitalWrite(indPin,HIGH);
}
else if (ch == ")
{
Serial.printin("CCW");
digitalWrite(in 1Pin,HIGH);
digitalWrite(in2Pin, LOW);
digitalWrite(in3Pin,HIGH);
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digitalWrite(indPin,LOW);
}
else

{

Serial.print("Stop motors");
digitalWrite(in1Pin,LOW);
digitalWrite(in2Pin,LOW);
digitalWrite(in3Pin,LOW);
digitalWrite(indPin, LOW);
}

}

}

dledninanlusunsuaiaudivnedregneies ninaeuanstaniu Seral Monitor lagagiiiu

UBLMBTVLUTANNNIINBUNA "+ WALTIARSIUINABUNR "' NINABENBUIL VALY

| [ send |

+ - sets direction of motors, any other key stops motors
CW

CCW

Stop motorsCW

CW

Stop motorsCW

CCW

Stop motors

gﬂﬁ 8.7 Serial Moniter

(w1 www.Arduitronics.com)
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8.2 N1IAUANATUBLABSAE Arduino

NM3AIVANAINSITOUTBY DC Motor shewmatia Pulse Width Modulation (PWM)

EEEN IR NN NN

+

o> 0.600048 s Time 1.888ms

5U7l 8.8 aoadlaalauuandnyan PWM
(#1311 www.Arduitronics.com)

PWM (Pulse Width Modulation) A® msma@Lama"’ﬁgiynmiﬁﬁmmﬂimmué’mﬁ'guﬁﬁmum U
mud Carrier eanisliau slagundudarlivsglovilunismuaunisidatnvensasdidnvsednd
s 1w wastn wasya eestnya Wusiu

uananidsldannsaldusznoufuisas H - Bridge Womuauanu§isourewewes wiot
AasiuguTudesmsruivaen LED Alddndae mafimesildssysusramimass PWM fididni 2
Adhefufie Auivesrdunve (Carrer Frequency) way Sasidaumiind (Duty Ratio)

Carrier Frequency Tu Arduino fiauduszann 490 Hz Tunsalfild Library Un#lu Arduino IDE
wagdsanunsuulitiaruiagatuluendug wu 31.25 kHZ 1éBnde

Duty Ratio Aednaiuvesianiisnsussdiuieniures Carrer Frequency G‘ﬁqﬂizﬁﬁl,ﬁuiugﬂﬁ

8.8 ApliadeusIiu 1.02 fadiundl soAu 2.04 Jaaiw? Feagle Duty Ratio = 50%

o
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TWsunsuit 8.3 msliuseiu PWM sanfinn 3 Tnedl Duty Ratio = 50%
int ledPin = 3;  // LED connected to digital pin 9
int val = 0; // variable to store the read value

void setup()
{
pinMode(ledPin, OUTPUT); // sets the pin as output
}

void loop()
{
analogWrite(3, 128);

// analogRead values go from 0 to 1023, analogWrite values from 0 to 255

}

U7 8.9 uandlvivituing Carrier Frequency windisl wsnzdsld PWM 910 Library Unf sialuu5u

Tan7ide 1B 0.51 Fadiudl Feagld Duty Ratio = 25%

s Time 1.808ms

sUT 8.9 &1 PWM A2madl Carrier #1 490 Hz
(‘17im www.Arduitronics.com)

#5U15UN 8.9 Amualy PWM Port 3 lunisillndyaiad lnglddds analogwrite
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(3, 128) FamunedensiBeulsionn Port 3 Tneildndru Duty Ratio #® 128/256 W38 50% wwas n1s7ild
&1 analogWrite wadeysyrailueanan DigitalPWM) Mgty Arduino Board @813 UNO idl

T o

Analog Output channel fus PWM Output 7 Pin #iu Digital
Fyayn PWM fausfazdinanud Carrier 71 490 Hz awnsolilunismunuuelnesnszuansalagly

1995 H-Bridge Ime PWM Taldiu IC 1ues L298P wag L293 3o Motor Shield usananilanazfe19as

#3519 H-Bridge nsfiuawasiawinlngnii 2 A Tagdait1due INPUT 909 IC Alduazsonsnnnuey

Arduino NULAEII8LSIPUNANVBILDLIDS

X -
X1 -

> P
a P
c

=

Q@

i o
=
0;

T

3

sU7l 8.10 2995 H-Bridge Tng PWM 14ifu IC wa$ L293D
(i1 www.Parduitronics.com)
Snwilagunuuiiinisussgndldau@iedans Switching Power Supply Aen1suUsuly Arduino
Audadyan PWM wuuaudiged 1wy 31.25 kHz 1514 Arduino Tuduiigond luudly Register
$1uan 4 fly Atmel 328 Aldiludlilasreulnsaiaasves Arduino UNO Tddmsunisvieudiuieas
Power Electronics ws1¥A313d 490 Hz lyiiiesnedndunisvin Switching Power Supply wuusneq f
WsIEnves Capcitor AU Inductor lussasifield Fitter mudaedosdivualgunn

Wswnsufl 8.9 ¥unsadns PWM i Carrier Frequency 31.25 kHz nedl Duty Ratio = 50% w3e
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Amualiien 128 Tuluswnsud 8.4 Tuies warliiduameaniian 11
Tsunsuil 8.4
n5a$19 PWM 7 Carrier Frequency 31.25 kHz laedl Duty Ratio = 50%
void setup(}
pwmSetup();
}
void loop(}
int Duty = 128;//type in the voltage you want. Refer to guide on limiting
OCR2A = Duty;
}
void pwmSetup(){//just run once at setup
pinMode(11, OUTPUT); //OCR2A
TCCR2A = BV(COM2A1) | BV(COM2B1) | BV(WGM20);
//phase correct pwm 31250hz
TCCR2B = BV(CS20);
//change this as datasheet says to mainly get different pwm frequencies
OCR2A = 0;
OCR2B = 0;}

Fre4=31.4KHz .  :Prd=31.80s

CH1 gy W 518 Time 18.86us

U7l 8.1 dyyanmannesadalaalauiinaud 31.25 kHZ

v

(#u1 www.Arduitronics.com)
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dunnliaingudl 8.11 dyauaineeadalaalauiinanud 31.25 kHZ (@uldUszann 31.4 kHz)

TngagLiiuingl Duty ratio 50% auiidaliidy 128 audeenis

8.3 N13AUANEUNBLABIIY Arduino
Tuided 8.1 liauanismugu DC Motor @1ngiisiesding) DC Motor naufng1231n13

NaUvDINamasynBUe LW Stepper  Motor 3¢lifug1uu131n DC Motor Tuun9a uLe Stepper

Motor Azilaudutaunimvianann1sinnuuazn1saIvay

JUT 8.12 vasaduaiausaines

(#iu1 www.Arduitronics.com)

'
a ¥ o

Stepper Motor %58 Stepping Motor #i7afANd1AyADNITAIVANAILIUIVEINTITVYUELABES
wiugn tngladedldnisarvauuuulioundu (Feedback Control) s il Judunfienldlugunsaln
ROINIIAIUANAIUILILATYLOEUIUET [GUnTLAes aunuLUes nTadauuNuRan [Duduy

8.3.1 ®ANNT3VINTTNINUYDY Stepper Motor
WANNI3VBINI5VULB Stepper Motor Aon1stsduliugdimdnanisuunnulsines nyuluaiy

fan1sUsfuvesnanifinsauuasaes szdudoundy DC Motor asaiimstaduliyuiulydladunenis

Tdussiumsnluiitavanauwintu desldussiuligndasanndumefinasasidudsgui 8.12 feazmyuld
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UM 8.13 msenszudlidrlununadniiasun
(#1171 www.Pcbheaven.com/wikipages/How_Stepper Motors Work/)
supiudfvnainiimuaunisuyy lnsusazuaniaiy 90 a9 n1suyuivzilaen1saenseud

a

dnluiveanadiazan ievhliinawinuivin Jaerlugaliudnananzieguulswmesinfoud lnedie

1%
= [y o w 1

13 ¥ PN LYY [ & o J . .
Y9Ny UNIBTURVEIFUNITIEnTLadi lUnvaan Taen1sdeduludnwaeilisenda Single  coil
excitation ¥38NINIEAUNAZUAAIN lagaziin1snTedunion1sdenseuaivnaney 4 Jamedenis
vy 1 59U Bnukuuilaazdudouninudaglvimesnuinndt fen1steunuu Full Step Drive vivanisdau

wUUiaL 2 Unadn

JUT 8.14 mydenszudlindlunuaadniiazaasun

(ﬁm www.Pcbheaven.com/wikipages/How_Stepper_ Motors Work/)
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fndeIn1sAIvANlilANasBenunTuBn amnsavilalasaunsanulvitewmesuyuliasidenvy
911 90 B3FN Wide 45 B9 InelidesUSuludsumensauisiag [Wuiiseansiuasuisnnsanenseuadn

VARV
1 A Y a A v 1 A o [ v 1 @ ~a
Lbi) Stepper Motor V]iszmmmswmmma IWEJLWZ‘,J‘\]’]U’JTJ‘W@’J@LLﬁ%UiUIWLLﬂJmaﬂﬂ’]’JiQJ‘U (Teeth)

(%
LY

Fayhmiidusuudavewilndnuiniy madinsiuudlasusasdduiimiouasdaldaduiud
mmmﬁﬂ@ﬁmLmméﬂﬁﬁamwmmﬁnmmﬁﬂmﬁugﬂLﬂuawuﬁﬁ%%ﬁam mﬂﬁf’uﬁﬂzumaumimuquﬁﬁ
NANN19LABINU Stepper Motor ﬁmyuléiﬁaz 90 9471

fleaa7n Stepper Motor Al#fuadsq Touagunainun Inilkannsanuaunsmuldasiden

1n9 Iaunsauan 1 Cycle agvihlviuamasvyuly 0.9 - 5 a3m wmusnaianldlunisaivaunisyu

Ul 8.15 mainsuauvaaauazUiulwivana1sild (Teeth)
(ﬁu'l www.Pcbheaven.com/wikipages/How_Stepper_Motors_Work/)
Funauidiuamneg 6 vama mvinuagdesauamduiu Wasu 75 uiauldesu 1 seu
Wie 5 ewsetunissesnaan 6 wailildngieiu 60 eemuuuns dvhuuutuneinesazl
vy uideaSesliiguinAevnainuuanuazaisgainevinsaingiaes wazanmiduyy 60 + 5 = 65

aar welvislunyuiias 5 aam yudniliinasianisnivauwayNMadeulusunsy
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sUfl 8.16 dnwaizvesunulsimasuuuwsingna1asiia (Teeth)
(#17 www.Pcbheaven.com)
gUnsnia3eed 193U 8.16 axidiuind 2 91 uwlazaiud 50 @ shlviendifaiaduduniowasld
57 100 3

1 IS

d1m5u Stepper Motor ﬁﬁiﬁﬁﬁ’uaq%u 2 wuu Fufumsdevaaanislusewmes teudwuy
Unipolar wazwuy Bipolar wuuiifexld@ewuu Unipolar WM512IINNTAIUANIEATI dlesnludesndu
fimveanszuantoudluiivaain uidnduwuy Bipolar ilden uianansauszgndldaldinnni

Tu Stepper Motor a3eqtuanmnazyienudu 2 g Fudazdivaainuinnida 4 ianw) 5wnmgﬂ17‘i 8.17
Ao a MU b Taedl 1 AU 2 1Wuunasangluvinau way 1a 1b 2a 2b Wusimuafianisnisivavesnszua

NIUUARINTIEDY
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139 Stepper Motor sigjuiuuitefiganfe n1saglidnluiiazaanuddu 1a 2a 1b 2b
138n38N13AUANLUULIT "Wave Drive" n13viNl# Stepper Motor wiyjuuuu Full Step Drive vinlalngly
nszudlvaiuanalIndiaz 2 an sililavesneanununAuuuLsnUsERM 2 Wi F0uisn library ves

Arduino vaanly

Power 2 =
Power 1 =

1a =

2b =

1h = a

20 —

2b
 J
a b
1 1a 2

20

Conceptual Model of Unipolar Stepper Motor

g‘dﬁ 8.17 Unipola Stepper motor

(i www.Pcbheaven.com/wikipages/How_Stepper_Motors_Work/)
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Unipolar motor

Bl 5n sa e coBRRRRRRRRE
—. . EESErma

1a

- -
- -
- -

2b

- _- - - - - - ' - [ . B~

5U7 8.18 nstlounszualniflinliiu Stepper motor wuuse

L]

(A www.Pcbheaven.com/wikipages/How_Stepper_Motors_Work/)
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rotor pole detail

=l=

U7 8.19 M991903ukimana135Tu Stepper motor

(‘ﬁm www.Pcbheaven.com/wikipages/How_Stepper_Motors_Work/)

TayaNd1Aydneg19NAITNIIVABNITYINUYRY Stepper  Motor Huldnseuanagauinnini

= v

Arduino annsaduld AsiuFsdesldisrsvenedygyrausenin "3as Darlington” W IC d15agUisend

ULN2003AN vivesulndifes

feesadnves Stepper Motor ﬁﬁmﬂw‘l%ﬂ"ﬂﬂju 28BYJ-48 - 5V Stepper Motor

® Rated voltage 5VDC

® Number of Phase 4

® Speed Variation Ratio 1/64
Stride Angle 5.625° /64
Frequency 100Hz

DC resistance 50Q+7%(25°C)

Friction torque 600-1200 gf.cm

Pull in torque 300 gf.cm

Self-positioning Torque >34.3mN.

Idle In-traction Frequency > 600Hz
Idle Out-traction Frequency > 1000Hz

In-traction Torque >34.3mN.m(120Hz)

m

Insulated resistance >10MQ(500V)

Insulated electricity power 600VAC/1mA/1s
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® |nsulation grade A
® Rise in Temperature <40K(120Hz)

® Noise <35dB(120Hz)

5U7l 8.20 29395 Darlington” ¥y IC d3a3Uiua¥ ULN2003AN

(arduitronics.com)
msthluldeu Wudiegnanisyda Stepper Motor fiasaufiu Potentiometer %38 R USumnlaun

AUANAILULINTNYUVBY Stepper Motor
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= Arduino = rurg

;s‘ll‘ﬁ 8.21 N5 Stepper motor T¥9MUsIUAU Arduino

(9111 www.Arduitronics.com)

& & . Y A
1NUUNKD Potentiometer W NYDI A2

i

5U# 8.22 msea Stepper motor 1deusauiu Arduino uag Potentiometer
(#1317 www.Arduitronics.com)
9iiuI R USuAilanie Potentometer  azidudimnunnauiiuas finnien1snyuves

Stepper Motor
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Tsunsufi 8.4 Full Step 1 d
int motorPinl = 8;// Blue - 28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPind = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 4;  //variable to set stepper speed
char val = '0%
void setup() {
//declare the motor pins as outputs
pinMode(motorPin1, OUTPUT);
pinMode(motorPin2, OUTPUT),
pinMode(motorPin3, OUTPUT);
pinMode(motorPind, OUTPUT);
Serial.begin(9600);
}
void loop(}
if (Serial.available())
{
val = Serial.read();
Serial.println(val);
}
if (val == "1}

clockwise();

if (val == "2'{

counterclockwise();

if (val =="0{
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
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}
}
void counterclockwise ()

// 1
digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

/]2
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay (motorSpeed);

//3
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 4
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

}

void clockwise()f

//1
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);

5

Wil 8 N1IAIVANRTUBITIATAWUNBINBTAIY Arduino Seusedaeagriuneg §3nY

U



wnansusenaunsaswiv lulasaeulnsaassiUoanu

digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

/]2

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay (motorSpeed);

//3

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 4

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

Tsunsuii 8.5 Code Full Step 2ula
int motorPinl = 8;// Blue - 28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPind = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 3;  //variable to set stepper speed
char val = '0";
void setup() {

//declare the motor pins as outputs

5
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pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT),
pinMode(motorPin3, OUTPUT);
pinMode(motorPind, OUTPUT);
Serial.begin(9600);

}

void loop(}
if (Serial.available())
{
val = Serial.read();
Serial.println(val);
}
if (val == "1}
clockwise();

}

if (val =="2'{

counterclockwise();

}

if (val == '0'{
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);

}

}

void counterclockwise (}

// 1

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

Wil 8 N1IAIVANRTUBITIATAWUNBINBTAIY Arduino Seusedaeagriuneg §3nY

U



wnansusenaunsaswiv lulasaeulnsaassiUoanu

// 2

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay (motorSpeed);

//3

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 4

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

}

void clockwise({

//1

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

// 2

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay (motorSpeed);
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//3

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 4

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

Tsunsudi 8.6 Code Half Step
int motorPinl = 8;// Blue - 28BYJ48 pin 1
int motorPin2 = 9;// Pink - 28BYJ48 pin 2
int motorPin3 = 10;// Yellow - 28BYJ48 pin 3
int motorPind = 11;// Orange - 28BYJ48 pin 4
int motorSpeed = 4;  //variable to set stepper speed
char val = '0%
void setup() {
//declare the motor pins as outputs
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(motorPin3, OUTPUT);
pinMode(motorPind, OUTPUT);
Serial.begin(9600);
}
void loop(}
if (Serial.available())
{

5
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val = Serial.read();
Serial.printin(val);
}
if (val == "1}
clockwise();
}
if (val == "2}
counterclockwise();
}
if (val == '0){
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
}
}
void counterclockwise ()
// 1
digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);
/]2
digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay (motorSpeed);
//3
digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
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digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 4

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

//'5

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, LOW);
delay(motorSpeed);

// 6

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPind, HIGH);
delay (motorSpeed);

/T

digitalWrite(motorPin1, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
delay(motorSpeed);

//8

digitalWrite(motorPin1, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPind, HIGH);
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delay(motorSpeed);
}
void clockwise({

//1

digitalWrite(motorPind, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

/]2

digitalWrite(motorPind, HIGH);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, LOW);
delay (motorSpeed);

//'3

digitalWrite(motorPind, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

// 4

digitalWrite(motorPind, LOW);
digitalWrite(motorPin3, HIGH);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin1, LOW);
delay(motorSpeed);

//'5

digitalWrite(motorPind, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin1, LOW);
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delay(motorSpeed);

// 6

digitalWrite(motorPind, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, HIGH);
digitalWrite(motorPin1, HIGH);
delay (motorSpeed);

a

digitalWrite(motorPind, LOW);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, HIGH);
delay(motorSpeed);

// 8

digitalWrite(motorPind, HIGH);
digitalWrite(motorPin3, LOW);
digitalWrite(motorPin2, LOW);
digitalWrite(motorPin1, HIGH);
delay(motorSpeed);

5
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o

A1Fuas liiseunnauyinimaaesnul JiRnismaaemiied 8 15ee MImuANATLeImesLazainy

19985728 Arduino ik3an 180 U171 ( 20 ALUL)

AUTLEIALTINGANTTY
1. ansaldiaitulagnees
2. @nansaundgmilun1svieuresuesa Arduino Uno R3 191

3. @nunsaseltaukazeonluaniuswnsulviuuesa Arduino Uno R3 e

gunsaln1mAaag
1. invesmeuiiamesuazlusunsy Arduino IDE 1.6.9 1 U0
2. USB Cable Arduino Uno R3 1 LU
3. Arduino Uno R3 Board 1 VD50
4. Hook-up Wires 10 LU
5. Breadboard 1 (TN
6. A Momentary Switch or Button 1 79
7.9V DC Motor 1 w7
8. 10k Ohm Potentiometer 1 i
9. TIP120 Transistor 1 77
10. 1N4001 Diode 1 A7
11. 9V Battery 1 e
12. Stepper Motor
13. U2004 Darlington Array (if using a unipolar stepper) 1 e
14. SN754410ne H-Bridge (if using a bipolar stepper) 1 )
15. Power Supply Appropriate for your Particular Stepper 1 79
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VJBATILN
1. msseislainnguese Arduino Uno R3 v3eania vuldzlanevsemnendulangimsizenain
Asan9asvasnnInglnle
2. liAseeanum1995tuuasa Arduino Uno R3 79l A15090a1869199500n L 9ue LSS Ha
a a [~ av v
nsnaaesoIianisiananliiduluaunguile
3. ldersnanatgataluan USB 11aannasnlial ns1ea13vinlininangliuesuase  Arduino

Uno R3 @gumale

N15MAR9N 8.1 N3AUANNBLNRSINHINIZLENTIAIY Arduino

Hardware Required

—_

Arduino Board

A momentary switch or button
10k ohm resistor

breadboard

hook-up wire

9V DC motor

TIP120 transistor

1N4001 diode

9V battery

¥ o N o AL
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Code

*
by Scott Fitzgerald
http.//www.arduino.cc/en/Tutorial/TransistorMotorControl
This example code is in the public domain.
4
/7 give a name to digital pin 2, which has a pushbutton attached
int pushButton = 2;
// the transistor which controls the motor will be attached to digital pin 9
int motorControl = 9;

// the setup routine runs once when you press reset:

void setup() {
// make the pushbutton's pin an input:
pinMode(pushButton, INPUT);
// make the transistor's pin an output:
pinMode(motorControl, OUTPUT);
}
// the loop routine runs over and over again forever:
void loop() {
/7 read the state of the button and check if it is pressed
if(digitalRead(pushButton) == HIGH{
/7 ramp up the motor speed
for(int x = 0; x <= 255; x++){
analogWrite(motorControl, x);
delay(50);
}
/7 ramp down the motor speed
for(int x = 255; x >= 0; x--{
analogWrite(motorControl, x);
delay(50);
}

5
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}
delay(1); // delay in between reads for stability

WEN1INNaDdN

...........................................................................................................................................................................

...........................................................................................................................................................................

N15NAaRW 8.2 N13AUANEINUNBLABIAIY Arduino

Hardware Required

1. Arduino or Genuino Board

10k ohm potentiometer

stepper motor

U2004 Darlington Array (if using a unipolar stepper)
SN754410ne H-Bridge (if using a bipolar stepper)
power supply appropriate for your particular stepper
hook-up wires

breadboard

©® N o kR WD
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Circuits Bipolar Motor Circuit
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https://www.arduino.cc/en/uploads/Tutorial/bipolarKnob_schlg.png
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Code

V
Stepper Motor Control - speed control
Created 30 Nov. 2009
Modified 28 Oct 2010
by Tom lgoe
4
#include <Stepper.h>
const int stepsPerRevolution = 200; // change this to fit the number of steps per revolution
// for your motor
// initialize the stepper library on pins 8 through 11:
Stepper myStepper(stepsPerRevolution, 8, 9, 10, 11);
int stepCount = 0; // number of steps the motor has taken
void setup() {
/7 nothing to do inside the setup
}
void loop() {
// read the sensor value:
int sensorReading = analogRead(A0);
/7 map it to a range from 0 to 100:
int motorSpeed = map(sensorReading, 0, 1023, 0, 100);
// set the motor speed:
if (motorSpeed > 0) {
myStepper.setSpeed(motorSpeed);
// step 1/100 of a revolution:
myStepper.step(stepsPerRevolution / 100);
B
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---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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