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ctomartblog /principle-of-stepping-motor/

[2] “waNN15HIUVBY Switching power supply” 1 iniisleiain: https:/mall.factomart.c
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AAKLIN N
1An Arduino 5UA1&991n 1Usunsu Parking Control

System Lﬁamuqu Lift motor

const int stepPinM1 = 5;
const int dirPinM1 = 6;
const int enPinM1 = 7;
const int stepPinM2 = §;
const int dirPinM2 = 9;
const int enPinM2 = 10;
void setup()

int g = (int)b);
iflq ==1)

{
digitalWrite(dirPinM1,LOW);
for(int x = 0; x < 1600; x++)
{
digitalWrite(stepPinM 1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}
delay(1000);




digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 1000; x++)
{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM2,HIGH);

for(int x = 0; x < 1000; x++)
{

{ i

Sy

}
else iflq == 2)
{
digitalWrite(dirPinM1,LOW);
for(int x = 0; x < 800; x++)

{
digitalWrite(stepPinM1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}
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delay(1000);
digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 1000; x++)
{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 1000;%+#

vvvvvv
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}
delay(1000);
}

else if(q == 3)
{
digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 1700; x++)
{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);



}
delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 1700; x++)
{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);

}

else if(q == 4)
{

vvvvvv
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delay(1000)=> S|

v
digitalWrite(stepRin %@%‘Q
delayMicroseconds(500! .
digitalWrite(stepPinM2,LOY
delayMicroseconds(500);

}

delay(1000),
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 700; x++)

i
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);

26



delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM 1,HIGH);
for(int x = 0; x < 1600; x++)
{
digitalWrite(stepPinM1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}
delay(1000);}
else if(q == 5)
{

digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);
}

delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 700; x++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);

27



28

delayMicroseconds(500);

}

delay(1000),
digitalWrite(dirPinM 1,HIGH);
for(int x = 0; x < 800; x++)

{
digitalWrite(stepPinM1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}
delay(1000);
}
else iflg == 6;

(lk
s
2=pta¥stehy
'

-‘]l_ilmmu-uu )
S

delayMicroseconds(500),
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);

}

iflg ==11)

{

digitalWrite(dirPinM1,LOW);
for(int x = 0; x < 1600; x++)
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{
digitalWrite(stepPinM1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 1000; x++)
{

digitalWrite(stepPinM2,HIGH),
delayMicroseconds(500)

Sy

{
digitalWrite(stepPinM1,HIG
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}

delay(1000);

}

else iflq == 12)

{

digitalWrite(dirPinM1,LOW);

F

vvvvv

s
a3
"_II_I{II!“II.IIII
U

29



for(int x = 0; x < 800; x++)

{

digitalWrite(stepPinM 1,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM2,LOW);

for(int x = 0; x < 1000; x++)

{

digitalWrite(stepPinM

delayMicrosec

digitalWrite(

delayMi

}

delay(1

digital

for(in

{ " LLLLLL L
digitalWrite(stepPiat2 HiGH)
delayMicrosecol -‘;E:i:------:: )
digitalW W
delayMicrose

}

delay(1000);

digitalWrite(dirP

for(int x = 0; x < 800

{

digitalWrite(stepPinM1,HIGH);
delayMicroseconds(500);

digitalWrite(stepPinM1,LOW);
delayMicroseconds(500);

}

delay(1000);

}
else iflqg == 13)



digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 1000; x++)
{
digitalWrite(stepPinM2,HIGH),
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM2,HIGH);

for(int x = 0; x < 1000; x++)

{ )

Sy

}
delay(1000);
digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 700; X++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}
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delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 700; x++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}

delay(1000);
digitalWrite(dirPinM1,HIGH);
for(int x = 0; x < 1600;%+

vvvvvv
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delayMicroseconds(500);
}
delay(1000);
digitalWrite(dirPinM2,LOW);
for(int x = 0; x < 700; x++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);




}
delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 700; x++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
delayMicroseconds(500);

}
delay(1000);
digitalWrite(dirPinM1
for(int x = 0; x < 8
{

} 0

else iflg ST T88 B A8 BENY
\ e I 'l .

digitalWrite(stepPinM2,LOW
delayMicroseconds(500);
}

delay(1000);
digitalWrite(dirPinM2,HIGH);
for(int x = 0; x < 700; x++)

{
digitalWrite(stepPinM2,HIGH);
delayMicroseconds(500);
digitalWrite(stepPinM2,LOW);
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delayMicroseconds(500);
}

delay(1000);

}

y
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AMANUIN U
Visual studio 2017 code

using System;
using System.Collections.Generic;
using System.ComponentModel,
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windo
using System.lO.Pg

int second2;

. Ja Y N\ Sa
int hour3; “ P 8 = q\,ﬂ

int minute3: &’ b1 ’ﬁ

int second3;

int hourd,

int minuted,
int secondd4;
int hours;

int minute5;
int second5;
int hours;

int minutes;
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int seconds;
public Form1()
{

InitializeComponent();

intt();

}
private void intt()

{
myport = new SerialPort();

int osecond112 = osecond
int second112 = second1; // Wiy second1
int minute12 = minutel * 60; /WAy minutet

int ttis2 = chour112 + ominutel12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2;

int ot12 = ot22 % 60;

int ot123 = otl12 / 60;

int ot32 = ot123 / 60;

36



string oot21 = ot32.ToString();
string oot22 = ot123.ToString();
string oot23 = ot12.ToString();

MessageBox.Show("Time in" + "\t" + "\t" + hourl + "." + minutel +

}

else

{
MessageBox.Show("00:00:00", "Detail");

S
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private void button2_Click(object sender, EventArgs e)
{

if (spi2 == 1) // Wagu spi
{
DateTime dt = new DateTime(DateTime.Now.Ticks);
int ohourll = dt.Hour;
int ominutell = dt.Minute;
int osecond11 = dt.Second;

44
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secondl + "\n" + "Total time" + "\t" + oot21 + "" + oot22 + "" + oot23, "Detail");
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{
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int ohour112 = ohourl1 * 3600;

int ominutel12 = ominutell * 60;

int hour12 = hour2 * 3600; //wWabu hourl

int osecond112 = osecond11;

int second112 = second?2; // Wiy second1

int minute12 = minute3 * 60; //wWaBu minutel

int ttis2 = ohourl12 + ominutel12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2;
int ot12 = ot22 % 60;

DateTime dt = new DateTime(DateTime.Now. Ticks);
int ohourl1 = dt.Hour;

int ominutell = dt.Minute;

int osecondll = dt.Second;

int ohour112 = ohour11 * 3600;

int ominutel12 = ominutell * 60;

int hour12 = hour3 * 3600; //Wasu hourl

int osecond112 = osecond11;

int second112 = second3; // Lﬂgﬂu secondl



second1 + "\n" + "Totaltir \ V/é/

int minutel12 = minute3 * 60; //WaBu minutel

int ttis2 = ohour112 + ominutel12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2;

int otl2 = ot22 % 60;

int ot123 = ot12 / 60;

int ot32 = ot123 / 60;

string oot21 = ot32.ToString();

string oot22 = ot123.ToString();

string oot23 = ot12.ToString();

yourl +"" + minutel + " +
"+ 0ot23, "Detail");

ST P T
j (s%== 1) 'IWI‘F ‘_\é\;\'“
; 000 <)
e A *:x?
(ST o e B et
int ._"‘ dt.Hao ¥ wx
int ol utel Minute

int ominute112 = ominutell * 60;
int hour12 = hourd * 3600; //I.'ngﬂu hourl

int osecond112 = osecond11,

int second112 = secondd; // Wasy secondl

int minute12 = minuted * 60; //LU%‘EJu minutel

int ttis2 = ohourl12 + ominutell12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2;

int otl2 = ot22 % 60;
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int ot123 = otl2 / 60;

int ot32 = ot123 / 60;

string oot21 = ot32.ToString();

string 0ot22 = ot123.ToString();

string oot23 = ot12.ToString();

MessageBox.Show("Time in" + "\t" + "\t" + hourl + " + minutel + " +

secondl + "\n" + "Total time" + "\t" + oot21 + "" + oot22 + "" + oot23, "Detail");

}

else

{

MessageBox.Show("00

/( L

pCfodr,
RIS
g~ P,

int ominute112 = ominutell * 60;

int hour12 = hour5 * 3600; //wWdsu hourl

int osecond112 = osecond11;

int second112 = second5; // Wasu second1

int minute12 = minute5 * 60; //WABy minutel

int ttis2 = ohour112 + ominutel12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2;

int ot12 = ot22 % 60;

40



int ot123 = ot12 / 60;

int ot32 = ot123 / 60;

string oot21 = ot32.ToString();

string 0ot22 = ot123.ToString();

string oot23 = ot12.ToString();

MessageBox.Show("Time in" + "\t" + "\t" + hourl + " + minutel +
secondl + "\n" + "Total time" + "\t" + oot21 + "" + oot22 + "" + oot23, "Detall");

n.n

+
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int ominute112 = ominutell * 60;

int hour12 = hour6 * 3600; //wasu hourl

int osecond112 = osecond11;

int second112 = second6; // LU%EJU secondl

int minute12 = minute6 * 60; //Wasu minutel

int ttis2 = ochourl12 + ominutel12 + osecond112;
int ttos2 = hourl2 + minutel2 + second112;

int ot22 = ttis2 - ttos2; -



int ot12 = ot22 % 60;

int ot123 = otl12 / 60;

int ot32 =0t123./ 60;

string oot21 = ot32.ToString();

string oot22 = ot123.ToString();

string oot23 = ot12.ToString();

MessageBox.Show("Time in" + "\t" + "\t" + hour6é + "" + minute6 + "" +
second6 + "\n" + "Total time" + "\t" + oot21 + "" + cot22 + "" + oot23, "Detail");

int x = Int3
iflx==1)
{

label8. Text = "unavailable";

DateTime dt = new DateTime(DateTime.Now.Ticks);

hourl = dt.Hour;

minutel = dt.Minute;

secondl = dt.Second;
textBox1.Text = "
MessageBox.Show("Parking in complete");
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}
spil = 1;
}
if (spi2 == 0 && a == 2)
{
myport.WriteLine(f);
int x = Int32.Parse(f);
If (== 3)
{

label9.Text = "unavailable";

Tac
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second3 = dt.Second;
textBox1.Text = ";
MessageBox.Show("Parking in complete");

}

spi3 = 1;
}
if (spid == 0 && a == 4)
{

myport.WriteLine(f),
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int x = Int32.Parse(f);
if (= 1)
{
labelll.Text = "unavailable";
DateTime dt = new DateTime(DateTime.Now. Ticks);
hourd = dt.Hour;
minuted = dt.Minute;
secondd = dt.Second;
textBox1.Text = "";
MessageBox.Show("Parking in complete");

15281

if (spi6 == 0 && a == 6)

{
myport.WriteLine(f);
int x = Int32.Parse(f);
if (x == 6)
{

label13.Text = "unavailable";
DateTime dt = new DateTime(DateTime.Now.Ticks);
houré = dt.Hour;
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minute6 = dt.Minute;
secondé = dt.Second;
textBox1.Text = ",
MessageBox.Show("Parking in complete");
1
spi6 = 1;

}
private void button8 Click(object sender, EventArgs e)

{
%

—

- -
~

N \\
15251

Mo DR

ltﬁ“.;u
s dtMinute; v o
G
labell7.Text =-ehotrt—-+":" + ominute
}
spil = 0;
i
if (spi2 == 1 && a == 12)
{
string z = a.ToString();

o)

myport.WriteLine(z);
int x = Int32.Parse(f);
if (x == 2}
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label9.Text = "available™,

MessageBox.Show("Parking out complete");
textBox2.Text = ",

DateTime dt = new DateTime(DateTime.Now.Ticks);

int ohour2 = dt.Hour;

int ominute2 = dt.Minute;

int osecond2 = dt.Second;

label24.Text = ohour2 + "." + ominute2 + " + osecond2;

if (spid == 1 && a == 14)
{

myport.WriteLine(f);
int x = Int32.Parse(f);
if (x == 4)

{

labelll.Text = "available";
MessageBox.Show("Parking out complete");
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if (spi6 ==

{
myport.WriteLine(f);
int x = Int32.Parse(f),
if fx == 6}
{

textBox2. Text = "";

DateTime dt = new DateTime(DateTime.Now.Ticks);
int ohourd = dt.Hour;

int ominuted = dt.Minute;

int osecond4 = dt.Second;

nn

label26.Text = ohourd + ™" + ominuted + "." + osecondd;

labell13.Text = "available";
MessageBox.Show("Parking out complete");
textBox2. Text = "";

DateTime dt = new DateTime(DateTime.Now.Ticks);
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int ohouré = dt.Hour;
int ominute6 = dt.Minute;
int osecondé = dt.Second;

wn

label28.Text = ohouré + "" + ominuteé + "" + oseconds;
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ATARNUIN A
Arduino Uno R3

SFEC

Arduino Uno R3

Ground and AREF Digital sfoutputs Serial transmitter and
pins ; recebver pin

ICSP for USH
interface

Reset button

beside 4 number
of bin means it used for

USE Plug (S V) ’) WM output
WS o
ATMEGATGUZ mu Atrvegs 128
microcontoler
ATMEGAIZAP PU
<

microgontyoller

External Power

el

AL _Diadepio

INTRODUCTION

Arddines used for bihiding dHiferent typessof-electronic pircults pas ily Using of both & physical
prograndmable circontbedrdwisdally micraconttoller and-piege @l eode running on compliterwith
USBcontegtion between the'tomputer anddrduine.

Progeamming language used Ip‘Ardumosis justd.simphiied-version of C++ that can easily replace
thousandsiof witeg with words

sU# A.1 Aruanifves Arduino Uno R3 (1)
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EFEC

ARDUINO UNO-R3 PHYSICAL COMPONENTS
ATMEGA328P-PU microcontroller

The most important element in Arduino Uno R3 is ATMEGA328P-PU is an 8-bit Microcontroller
with flash memory reach to 32k bytes. It's features as follow:

6-channel 10- L
Temperature Measuremen
Programmable Serial USART

gﬂﬁ A.2 AuANURYDS Arduino Uno R3 (2)
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Master/Slave SPI Serial Interface
Byte-oriented 2-wire Serial Interface (Philips 12 C compatible)
Programmable Watchdog Timer with Separate On-chip Oscillator

On-chip Analog Comparator
Interrupt and Wake-up on Pin Change

0 0 0 0 0

» Special Microcontroller Features

Power-on Reset and Programmab
Internal Calibrated Oseillato
External and Iptern érrupt Sources

'"“&«*\’\W

5 28-pin Ple’ 3

.-.
e 0 I
,//

o 00 o0

311?1' .3 AmauUAves Arduino Uno R3 (3)
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*  Pin configuration

(PCINT14/RESET) PC6 [ 1 28 [ PC5 (ADCS/SCL/PCINT13)

(PCINT16/RXD) PDO L} 2 27 |1 PC4 (ADC4/SDA/PCINT 12]
(PCINT17/TXD) PD1 ] 3 26 [1PC3 (ADCIPCINT11)
(PCINT18/INTO) PD2 L| 4 25| PC2 (ADCZPCINT10)

24 1 Pc1 um,mm)

(PCINT19/0C28/INT1) PD3 ] 5

024 EEPRON
10241 erna
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o Optional Boot Code Section with Independent Lock Bits
o In-System Programming by on-chip Boot Program hardware-activated after reset
o Programming Lock for Software Security

= USB 2.0 Full-speed Device Module with Interrupt on Transfer Completion

Complies fully with Universal Serial Bus Specification REV 2.0
48 MHz PLL for Full-speed Bus Operation: data transfer rates at 12 Mbit/s
Fully independent 176 bytes USB DPRAM for endpoint memory allocation
Endpaint O for Control Transfers: from 8 up to 64-bytes
4 Programmable Endpoints: Al

- INorQut Directions " L

~  Bulk, Interrupt and lsochronous Transfers

- Programmiable maximum packet sizefro 581@_&4 bytes

ogramffiable single or double buffe

0 0O 0 0 0O

o
o
o
s P e -~
N
mpare Mode (two 8-bitPV
fo]

'R

'HIT]E\ B?

{19 10178

iy

L+]

Jnmwmﬂf

hip Debug interface
gunduh

2 T e
Internal( ,..1;.0 g.‘

D erna Sl
g
N %”":i;’

Ui a.5 Aauantves Arduino Uno R3 (5)
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* Operating Voltages
o 2.7-55V
* Operating temperature
o Industrial (-40°C to +85°C)

Ul a.6 AruanAves Arduino Uno R3 (6)
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OTHER ARDUINO UNO R3 PARTS
Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode (),
digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of
20-50 k Ohms. In addition, some pins have specialized functions:

o Serial: 0 (RX) and 1 (TX). Used to receive IRXLaﬂd transmit (TX) TTL serial data. These
pins are connected to the correspondimp’i'ns of the ATmegaBUZ usB- ta~‘|'n. Serial chip.
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31]% A.7 AnanUFAved Arduino Uno R3 (7)
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ARDUINO UNO R3 SCHEMATIC DIAGRAM

jﬂ'ﬁ A.8 qmauﬁ'ﬁem Arduino Uno R3 (8)
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AIAKUIN 4
Stepping motor NEMA 17

‘ General Specs | Electrical Specs o S
S1ep Angle 1.8° ;Rcred Voltage .5 ov

INumber of Phase 2 |Rated Current I 5A

lnsuiahbn Resistance |100MQ min (500V DC) |Resistance per Phase 3 30:10%

Insulation Ciass Class 8 [inductance per Phase L5 5mH:20% |

Rotor Inertia 72g'cm |Holding Torque kSSOmN m

rass 0.38kg Detfent Torque |20mN"m

— A28/ AK5 -

- _G+0,1 - < f e .'K
S S s = !
’:D - |4 - r. o R rchln ».mng
20052 4
? Al Geen |
20 Gray
i H.'l, IfE IO
I B2 | Red
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G801 Al Bl R2YN82
42,3 MRX,
1
1

AX PAINGS &S PN

by '

! . Sy HiahTerque NERMA 17 Stepper
ﬂ::;:‘ 'V. S i‘ W“ ik "‘- ]
i VAN 14072601 (42450850208
RS '-"_é;,_r_v" D v CR AR | LHEET | OF |

Ui‘f'i 1.9 ANANTRYDY Stepplng motor NEMA 17
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Smart motorbike parking
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