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The Development of Laboratory Instructional Package for Arduino Microcontroller
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Microcontroller

Researcher Lanchakorn Nintarat and Sommart Khamkleang
Faculty Industrial Technology
Year 2018

Abstract

This research aimed to develop as well as to find out the quality of the development of laboratory
instructional package for arduino microcontroller. The sample use in this research consisted of six forth
year industrial electrical technology bachelor students from Songkhla Rajabhat University during the first
— semesier of 2017 academic year. The tools utilized in thi§ study werc the devejoped laboratory
instructional package for arduino microcontroller and 12 worksheets. The statistics was analyzed by using
mean and standard deviation.
The results of research ware that the quality of worksheets (M =4.17, SD = 0.68) and protoboard (M =
431, SD =0.643) of the development of laboratory instructional package for arduino microcontroller were at
the good level.
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gunsaiiilumsnanes
1. ARDUINO BASIC BOARD 1 U930

2. A1ADINDT

3. 910 USB dmsumsanlvanlisunsy 1 14y

4. aoununesndoudnnalisinsy ARDUINO IDE 1 1584

idudunrouminaney

1. aoa1e USB d1vsunisaiiluaalysunsuidinunosn USB port 409
ABUNINDS

2. Aadiadiveso i isuveianaasa
3. JaTasunsy ARDUINO IDE tazadieInandosns1dauTaelud MENU

BAR # FILE -> NEW

a 4

[-] I ﬂ‘ ¥ Aa A
4. vms@euTdsunsunenrugulivasauonda AnNas 1 vaoa (TUN
v y ¥ Y ay o 4 4
vaoanaurga linisdudrega (LEDO - LED7) minuulvinduinisuiivaoa

¥ ¥V ) v
LEDO 9nn59 numuvit lSeeq il

#define led0 2
#define led1 3
#define led2 4
#define led3 5
#define led4 6
#define ledS 7
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#define led7 9

void setup()

{

pinMode(led0,0UTPUT);
pinMode(led1,OUTPUT);
pinMode(led2,OUTPUT);
pinMode(led3,0UTPUT);
pinMode(led4,0UTPUT);
pinMode(led5,0UTPUT);
pinMode(led6,OUTPUT);

}

pinMode(led7,0UTPUT);

void loop()

{

digitalWrite(led0,HIGH);
delay((100));
digitalWrite(led0,LOW);
digitalWrite(led1,HIGH);
delay((100));
digitalWrite(led1,LOW);
digitalWrite(led2, HIGH);
delay((100));
digitalWrite(led2,LOW);
digitalWrite(led3,HIGH);
delay((100));
digitalWrite(led3,LOW);
digitalWrite(led4, HIGH);
delay((100));
digitalWrite(led4, LOW);
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digitatWrite(ted
delay((100));
digitalWrite(led5,LOW);,
digitalWrite(led6,HIGH);
delay((100));
digitalWrite(led6,LOW);
digitalWrite(led7, HIGH);
delay((100));
digitalWrite(led7,LOW);
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hvd

PMINARBIN 2 MIFUF Y1910 Push button switch

Faguszasnmanaaes
1. tefnuIn5 14471 Digital Port ¥89U85@ ARDUINO UNO

2. nanpaMsSudyaaInaIad 1aen13 19 Digital Port ¥93185A ARDUINO Mega 2560

gunsainlFlumsmanes
1. ARDUINO BASIC BOARD 1 U079

2. AUADINTT

3. 18 USB dmsumsana Inaalusunsy 1 du
Fd )
4. Ao InD S NI BUANA1151N51 ARDUINO IDE 1 (0504
f1AVTHADUMINAADY
1.@eee USB d1msunisa1aTvanlisunsmd1iuwesn USB port vo9
nouNInDs
- = 4 1 T
2. Qlaadnwriasae
3. 11laTsunsy ARDUINO IDE uazad19Wandoanis14auTas' i MENU
BAR # FILE -> NEW
° = A' Vo [ = o d‘ =
4. wims@ouTsunsumeniuguldsudyanuanadadie luaugums @n

¥
— @09 LED Adil

#define led1 10
#define led2 9
#tdefine led3 8

#define sw3 7
#define sw2 6
#define swl 5
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pinMode(led1,0UTPUT);
pinMode(led2,0UTPUT);
pinMode(led3,0UTPUT);

pinMode(sw1,INPUT);
pinMode(sw2,INPUT);
pinMode(sw3,INPUT);

void loop(){
if(digitalRead(sw1) == 0)}{

digitalWrite(led1,HIGH);

H
else digitalWrite(led1,LOW);

if(digitalRead(sw2) == 0){
digitalWrite(led2,HIGH);

}

else digitalWrite(led2,LOW);

if(digitalRead(sw3) == 0){
digitalWrite(led3, HIGR),

}
else digitalWrite(led3,LOW);

nan http://arduino.cc/en/Main/Software
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gﬂwamswﬂamms VYY1V Push button switch

ﬂﬁ'l\i‘lj/uﬁﬂﬂﬁﬂﬁﬂﬂﬁﬂﬂ

feuii 11INAADY LED #a | LED hifin
1 Lﬁﬂﬂﬂ Push button switch 0 LED 0 9:A@ /
2 lﬁﬂﬂﬂ Push button switch 0 LED 0 936U v
3 |idiona Push button switch 1 LED 1 95fn Ve
4 lf}ﬂﬂﬂ Push button switch 1 LED-1 9¥A1 Ve
5 lﬁﬂﬂﬂ Push button switch 2 LED 2 92@f v/
6 Lfl'lﬂﬂﬂ Push button switch 2 LED 2 92AU v
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MINAaBIN 3 NINTAINANIY Segment 4 HON

[ d
’)ﬂq‘d‘iz’ddﬂﬂ]‘iﬂﬂﬂﬂﬂ

A = Y o Y o
1. INBANYINITUARAINARIY Segment 4 AN AWITNITALNU

@

2. nAaeaiIn1se s udyIn Analog 110Ut lifuaAaKIUNIG Segment 4
gunsalililumInanes
1. ARDUINO BASIC BOARD 1 1850

2. AUADINVT

3. @18 USB damnsumsani Tvaa lusunsy 118y
4. nouIneIndouAanaT1/51n5 ARDUINO IDE 1 19304
aduduneumImanea
1.apa18 USB d1vsun1sa1 Ivaaldsunsudinuwesn USB port ¥o4
AoUNINDS
2. Aaedndiurasiie
3.l Talsunsu ARDUINO IDE iiazad1e daidosns 14aTae Uil MENU
BAR # FILE -> NEW
4. vmsFouTusunsuiteuaaanamaune 7-seg 2UE1910 0000 - 9999 il
// segment
#define RAO 2 /A
#define RA1 3 /B
#define RA2 4 //C
#define RA3 5 /D
#define RA4 6 /E
#define RA5 7 //F
#define RA6 8 /G
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#define RAT 9//DP

//digits

#define d4 13
#define d3 12
#define d2 11
#define d1 10

intn=0;

mtdel=2;

/" 0 1 2 34 5°6

unsigned char num[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,
/I 7 8 9
0xF8,0x80,0x90};

void setup()

{
pinMode(d1, OUTPUT);
pinMode(d2, OUTPUT);
pinMode(d3, OUTPUT);
pinMode(d4, OUTPUT);

pinMode(RA0,OUTPUT);
pinMode(RA1,0UTPUT);
pinMode(RA2,0UTPUT);
pinMode(RA3,0UTPUT);
pinMode(RA4,0UTPUT);
pinMode(RAS5,0UTPUT);
pinMode(RA6,0UTPUT);
pinMode(RA7,0UTPUT);
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for(int loop = 0;loop<5;loop++)1{
clearLEDs();

pickDigit(1);
disp_7eg(num[(n%10)]);
delay(del);

clearLEDs();
pickDigit(2);
disp_7eg(num[((n/10)%10)]);

delay(del);

clearLEDs();

pickDigit(3);
disp_7eg(num[((n/100)%10)));
delay(del);

clearLEDs();

pickDigit(4);
disp_7eg(num[((n/1000)%10)]);
delay(del);

}

n++;

if (n >= 9999)
{
n=0;

}



void pickDigit(int x)
r O T
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{

digitalWrite(d1, LOW);
digitalWrite(d2, LOW);
digitalWrite(d3, LOW);
digitalWrite(d4, LOW);
//delay(10);

switch(x)

{
case 1: digitalWrite (d1, HIGH); break;
case 2: digitalWrite (d2, HIGH); break:

case 3: digitalWrite (d3, HIGH); break;
default: digitalWrite(d4, HIGH); break;
}

void disp_7eg(int output)

{

digitalWrite(RAO, (output >> 0)%2);
digitalWrite(RA1, (output >> 1)%2);
digitalWrite(RA2, (output >> 2)%2);
digitalWrite(RA3, (output >> 3)%2);
digitalWrite(RA4, (output >> 4)%2);
digitalWrite(RAS, (output >> 5)%2);
digitalWrite(RA6, (output >> 6)%2);
digitalWrite(RA7, (output >> 7)%2);



e void clearLEDs()
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{

digitalWrite(RAO, HIGH);
digitalWrite(RA 1, HIGH);
digitalWrite(RA2, HIGH);
digitalWrite(RA3, HIGH);
digitalWrite(RA4, HIGH);
digitalWrite(RAS5, HIGH);
digitalWrite(RA6, HIGH);
digitalWrite(RA7, HIGH);
}

i http://arduino.cc/en/Main/Software
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I HATINANIN 4 ARDUINO N0t vRFE O LCD hello world

MInAaedi 4 MIUTAINAAINID LCD
[ 4

ngUszasnnIsmaAnes

1. tINOARHIMSUAAINAKIUNIIDD LCD

2. neaoudey 115unsy Volt meter AAIHAAIE9D LCD

gunsamilumimanss
1. ARDUINO BASIC BOARD STARTER KIT '1 1o5n

2. AWADINDT

3. @19 USB dwsumsannTvaaTilsunsy 11du

b d (1
4. ﬂﬂllW’Jlﬂﬂg‘W%ﬂuﬂﬂﬂﬂiﬂillﬂiﬂ ARDUINO IDE 1 tA584

MAVIUAD UM INADDY
1. aoa1e USB d1viun1sa1aInan Tdsunsud1nunesn USB port ¥04
noufiuned
-4 v
2. AlandnTivaseieg
¥ (]
3. @laTisunsy ARDUINO IDE miniuviimsitdalysunsy Example N¥o Hello
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i http://arduino.cc/en/Main/Software
o A 4 @ v [4 o dy
4, 1’l'lﬂ'lillﬁml‘lliﬂillﬂill L‘Wﬂslﬂﬂ5\1ﬂ‘1Jﬂ1iﬁ’E]'Niliﬂlﬂ\iﬂﬂiﬂﬂﬂﬁﬂﬂ ;U

Code
/*
LiquidCrystal Library - Hello World

Demonstrates the use a 16x2 LCD display. The LiquidCrystal
library works with all LCD displays that are compatible with the
Hitachi HD44780 driver. There are many of them out there, and you
can usually tell them by the 16-pin interface.
This sketch prints "Hello World!" to the LCD
and shows the time.
The circuit:
* LCD RS pin to digital pin 12
* LCD Enable pin to digital pin 11
* LCD D4 pin to digital pin 5
* LCD DS pin to digital pin 4
* LCD D6 pin to digital pin 3



* T.CD D7 nin to digit: ]})in')

64

hal
P

* LCD R/W pin to ground
* LCD VSS pin to ground
* LCD VCC pin to 5V

* 10K resistor:

* ends to +5V and ground

* wiper to LCD VO pin (pin 3)

Library originally added 18 Apr 2008
by David A. Mellis
library modified 5 Jul 2009

by Limor Fried (http://www.ladyada.net)

example added 9 Jul 2009
by Tom Igoe
modified 22 Nov 2010

by Tom Igoe

This example code is in the public domain.

http://www.arduino.cc/en/Tutorial/LiquidCrystal
*/
// include the library code:

#include <LiquidCrystal.h>

// initialize the library with the numbers of the interface pins
LiquidCrystal led(12, 11, 5, 4, 3, 2);
void setup() {
// set up the LCD's number of columns and rows:
lcd.begin(16, 2);
// Print a message to the LCD.

led.print("Inductricl");
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void lnnp(\ {

7t

// set the cursor to column 0, line 1

// (note: line 1 is the second row, since counting begins with 0):
led.setCursor(0, 1);

// print the number of seconds since reset:

led.print("Electrical");

fan http://arduino.cc/en/Main/Software

msmauvesldsunsy

- ussvian 1 WunsFon a1y Library Liquid Crystal

- ussvian 4 Hunstivua dumuweIMsYeuAe 90 LCD 1A UU85A Arduino Mega2560
o o A a ] @ ° y
- ussian 8 Fumsisuannenuee LD Tagiinmsnvuavuiavesns 1ide TluTdsunsuil
fvuailu LUY 16 AONYS 2 UTINA
- ussviad 10 Sludedon 1w hello, world! Tiitaasuuse LCD uaziiiosnimiumsians
¥ | )
doyansusndoyavzgnuanaidumiegIenys uspgamMedneile ussavuga Falu
;2
AMMUITADA YUY HOME 99998 LCD
o A o v o W P
- ussia 16 Hudsioniy ARDUINO BASIC liuaasunae LCD 1agdionysusnazisy
o [] d‘ o ' ]
ASIR MM IINInD SRS Y
° o Y 9 T o . g’l a d' a g
5. vm3nonIng uazdw Tnaalusunsuing Uosa Arduino 11NUY D5 LIEHANMINAADINNAUY
$99 LCD 2z1aaitany hello, world! Tuussvausn uazdenny ARDUINO BASIC 1u

UFINAN 2
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71/#anINAAa LCD hello world
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MINAADIN 5 MSUAAINAAIY Sound Speaker and busser Beep (HeatRoN

TagUszasnmImaaes

1. INOANEIMTUEAAINAAIY Sound Speaker and busser

gunsainllumananes
1. ARDUINO BASIC BOARD 1 1930
2. AUADIT

3. @19 USB dvsumsan Tvanlusunsy 1 1du

4. poUN AN WFoNAAA4 1151N5y ARDUINO IDE 1 10384

SdutuneunITNARe
1. aoae USB dmfumsanaIvaalusunsuddunesy USB port vesnaunmes
2. Waadinfunasne
3. WaTsunsu ARDUINO IDE ttazadre g fideanis 9o Tag Ui MENU BAR
#i FILE > NEW
4. ¥imsi@ouTsunsinitenaaawad o Sound Speaker and busser Beep (duatfion
Code
-
Piezo
This example shows how to run a Piezo Buzzer on pin 9

using the analog Write () function.

It beeps 3 times fast at startup, waits a second then beeps continuously
at a slower pace
*/
void setup ()
{
// declare pin 9 to be an output:

pin Mode (9, OUTPUT);
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beep (50);

beep (50);
beep (50);
delay (1000);

void loop () {
Beep (200);

void beep(unsigned char delay ms){

analog Write (9, 10);  // Almost any value can be used except 0 and 255
// experiment to get the best tone

delay(delay ms), // wait for a delay ms ms

analog Write(9, 0);  // 0 turns it off

delay(delay ms); // wait for a delay ms ms }

N http://arduino.cc/en/Main/Software
HanMINIURIO5 LY

. : g ] . o
Arduino 2560 Transducer Piezo 1114405 94111/a3A219D Piezo HA1uAd18Adn
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81 wan 1FuseauvirIdinandn Piezo thedrouaz i liides o 1N 1A5UiHsanaUA1I19

o ol o T v ' o o . .
sudludesldiinezogluras 200z 20kHz liledrduaunudou Piezo ¥121A03 Piezo n30

. ' dy ° LY = o ~ b g . a
buzzers Piezo (a1l 1914 Tud nyaIL@eInNU buzzers uaziinsad1avulu oscillator azlinis
Walavad doyaraussiulvih 1 egiaandiniieeg 14dandu PWM voa Arduino 1iVe
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a¥19Fe9uu transducer Piezo NansainnlFifeevilannasmilald nu O Hanvuszys
a o ' a sd A YY o b ¥ A -
eIt uNITadI0en PWM 19 3 uaz 11Tny () Nensunalsezl¥drsuiudesiinnud i

\ A ' Vv d‘ . o d' -~ = )
uanaranay / vso 141414 PWM 419 3 14182 11Arduino PWM ¥1191U% 500Hz 399eWanIdes

(T899 15 11‘1’; Piezo Transducer
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b
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luarumsnanesii 6-1 ARDUINO fiu Stepper Motor Knob Nalﬂﬂ%gﬂ‘ﬁﬂ

%ﬂﬂﬂi%ﬁ»ﬂﬁﬂTiﬂﬂﬁﬂQ

o o )
1tWoANYINSIAAINAAIY ARDUINO 11 Stepper Motor Knob uatnosgniia

giniaililuntimanes
1.ARDUINO BASIC BOARD 1 11830
2.018ADIN5

3,918 USB dmsunisand Ivaa lusunsy 1 1du

4.A0uNAADI NI BNAAAI 11/511n5 ARDUINO IDE 1 17304

AAVTHADUM INAADI
1. aoe1e USB dmsunisanInaaldsunsud1dunwesn USB port 484
AOUNAADS
Y Y o T [l
2. Wlaaasuviadnie
3. (WaTUsunsy ARDUINO IDE trazadieIdandsanis 1491u Tae1Un MENU
BAR # FILE -> NEW

4. m3@ouTisunsuiveLaasnadIg Stepper Motor Knob waineigniia

Code
For both unipolar and bipolar steppers
*
* Motor Knob
* A stepper motor follows the turns of a potentiometer
* (or other sensor) on analog input 0.
* http://www.arduino.cc/en/Reference/Stepper
* This example code is in the public domain.

*/



#include <Stepper.h>
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// change this to the number of steps on your motor
#define STEPS 100

// create an instance of the stepper class, specifying
// the number of steps of the motor and the pins it's
// attached to

Stepper stepper(STEPS, 8, 9, 10, 11);

// the previous reading from the analog input

int previous = 0;

void setup() {

// set the speed of the motor to 30 RPMs

stepper.setSpeed (30);
3
Void loop () {

// get the sensor value

nit val = analogRead(0);

// move a number of steps equal to the change in the
// sensor reading

stepper.step(val - previous);

// remember the previous value of the sensor
previous = val;

}

See also

- Stepper my Stepper = Stepper

- Stepper One Revolution

- Stepper One Step At A Time

- Stepper Speed Control

N http://arduino.cc/en/Main/Software
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gﬂwami‘nﬂam Stepper Motor Knob
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1. iNOANEIMTUARAIHARIY ARDUINO 11 Stepper Motor Stepper One Revolution

aunsalililuminanes

1. ARDUINO BASIC BOARD 1 103

2. AWADIS

3. e USB dmSumsan Ivaaldsunsy 1 1du

4. apuunosniouAnas1U5un5y ARDUINO IDE 1 (594

MAVTHADHMINAABA
1. ey USB dmsumisardInaalysunsudridunesn USB port ¥09
AOUNUADS
= oY 4 1 1
2. Wasinguviasne
3. (WalUsunsu ARDUINO IDE ttazadelandsemsldauiaglin MENU
BAR # FILE -> NEW

4. ms@eu TUsunsuitoanInane Stepper Motor Stepper One Revolution

Code

For both unipolar and bipolar steppers

J*

Stepper Motor Control - one revolution

This program drives a unipolar or bipolar stepper motor.

The motor is attached to digital pins 8 - 11 of the Arduino.
The motor should revolve one revolution in one direction, then
One revolution in the other direction.

Created 11 Mar. 2007

Modified 30 Nov. 2009

by Tom Igoe */



#include <Stepper.h
rr
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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);

void setup() {
// set the speed at 60 rpm:
myStepper.setSpeed(60);

// initialize the serial port:

Serial.begin(9600);

}

void loop() {
// step one revolution in one direction:
Serial.printIn("clockwise");
myStepper.step(stepsPerRevolution);

delay(500);

// step one revolution in the other direction:
Serial. println ("counterclockwise™");
my Step per step (-steps per revolution);
delay (500);

}

See also

- Stepper my Stepper = Stepper

- Motor Knob

- Stepper One Step At A Time

- Stepper Speed Control

N http://arduino.cc/en/Main/Software
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HANINAD DY Stepper Motor Stepper One Revolution

gﬂwami NANDI Stepper Motor Stepper One Revolution

Stepper One Revolution
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TagUszasnminaaes

1. tlDANYIMIUAAINAAIY ARDUINO R Stepper Motor Stepper Speed Control

aunsaim¥luminaaes

1. ARDUINO BASIC BOARD 1 1o

2. IUAB NI

3. 719 USB dwmsumsanTvaaTdsunsy 11du

bS T
4. apum eI nioudnna11/5unsy ARDUINO IDE 1 1504

v

NAVTUADUMINAADA

1. apa18 USB d1msunmisariIvaalysunsuid1Aunesyn USB port v04
AOUNAADS

Y = o v 1

2. Alaensviasaiy

3. (WaTusunsy ARDUINO IDE tazad1s Idandsanis 1491 Tas1Un MENU
BAR # FILE -> NEW

4. M5y TUsHn NI AINEA28 Stepper Motor Stepper Speed Control

Code

For both unipolar and bipolar steppers
/*

Stepper Motor Control - speed control

This program drives a unipolar or bipolar stepper motor.
The motor is attached to digital pins & - 11 of the Arduino.

A potentiometer is connected to analog input 0.

The motor will rotate in a clockwise direction. The higher the potentiometer value,
the faster the motor speed. Because set Speed() sets the delay between steps,
you may notice the motor is less responsive to changes in the sensor value at

low speeds. */
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#include <prpper h>

const int steps Per Revolution = 200; // change this to fit the number of steps per
revolution

// for your motor

// initialize the stepper library on pins 8 through 11:

Stepper my Stepper (steps Per Revolution, 8, 9, 10, 11);

int step Count = 0; // number of steps the motor has taken

void setup () {

// nothing to do inside the setup

void loop () {
// read the sensor value:
int sensor Reading = analog Read(A0);
// map it to a range from 0 to 100:
int motor Speed = map(sensor Reading, 0, 1023, 0, 100);
// set the motor speed:
if (motor Speed > 0) {
my Stepper.setSpeed(motor Speed);
// step 1/100 of a revolution:
my Stepper. Step (steps Per Revolution / 100);
}
}
See also

- My Stepper = Stepper

Motor Knob
- Stepper One Revolution

- Stepper One Step at a Time

fn http://arduino.cc/en/Main/Software
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HANIINAADY Stepper Motor Stepper Speed Control

3 Unaniinanos Stepper Motor Stepper Speed Control
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luarun1Inaneafi 7-1 ARDUINO il Servo Motor Knob

Tagszasnnmaang

1INOANYIMIHAAINAAI8 ARDUINO 1 Servo Motor Knob

gfnsatnlilumiInnaes
1. ARDUINO BASIC BOARD 1 uo$a
2.6410A02995

3.470 USB dwmsumsann Tvaalalsunsy 1 &y

4.AOUNUADS N3 DUAANA 111N ARDUINO IDE 1 1504

AVUTUADUNITNAADY
T o o o 4
1. o1 USB d1vsunisand Ivaaldsunsud 1A unosy USB port v04
AONAUNDS
o =y o L
2. laadnsuviasnie
. ,
3. (laTsunsy ARDUINO IDE sazadtiandasanmsldaulag i MENU
BAR # FILE -> NEW
° =4 A 4
4. mms@eu Tlsunsunouaasane Servo Motor Knob
Code
/*
Controlling a servo position using a potentiometer (variable resistor)

by Michal Rinott <http://people.interaction-ivrea.it/m.rinott>

modified on 8 Nov 2013

by Scott Fitzgerald
http://www.arduino.cc/en/Tutorial/Knob
*/
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#include <Servo.h>

Servo my servo; // create servo object to control a servo
int potpin = 0; // analog pin used to connect the potentiometer

int val; // variable to read the value from the analog pin

void setup() {

myservo.attach(9); // attaches the servo on pin 9 to the servo object

void loop() {
val = analog Read(potpin); // reads the value of the potentiometer (value between 0 and 1023)
val = map (val, 0, 1023, 0, 180); // scale it to use it with the servo (value between 0 and 180)
my servo.write (val); //'sets the servo position according to the scaled value

delay(15); /[ waits for the servo to get there

N http://arduino.cc/en/Main/Software

HAN1INAAD3 Servo Motor Knob
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7UHaMIMARDY ARDUINO iU Servo Motor Knob
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4 . .
Tnuntinanosh 7-2 ARDUINO iU Servo Motor Sweep

Saguszasnnisnaaos

1. INDANEINSUARINAAIE ARDUINO 111l Servo Motor Knob

qUnseiililumanaaes

1. ARDUINO BASIC BOARD 1 u93n

2. AUADINIT

3. @19 USB dmsumsan Ivaaldsunsy 1§y

v [
4. aoudiumeswioudnaa Tsunsy ARDUINO IDE 117504

MAUTUNDUNMINAADS

1. ApeNe USB dmsunisan Inaa lusunsudndunesn USB port vosnauiines

a o v 1
2. Alaaa%uvianiy

3. WlaTUsunsu ARDUINO IDE uazadalWdndasnisldaiulas Ui MENU BAR §

FILE -> NEW

4. Mm3WeuTUsunsmNoLaAINAAIY Servo Motor Sweep

Code

/* Sweep

by BARRAGAN <http://barraganstudio.com>

This example code is in the public domain.

modified 8 Nov 2013

by Scott Fitzgerald

http://www.arduino.cc/en/Tutorial/Sweep

*/

#include <Servo.h>
Servo my servo; // create servo object to control a servo
// twelve servo objects can be created on most boards

int pos = 0; // variable to store the servo position



void setup () {
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my servo.attach(9); // attaches the servo on pin 9 to the servo object

}

void loop () {
for (pos = 0; pos <= 180; pos += 1) { // goes from 0 degrees to 180 degrees

// in steps of 1 degree

my servo.write(pos); // tell servo to go to position in variable "pos’
delay(15); // waits 15ms for the servo to reach the position

H
for {pos = 180; pos >= 0; pos -= 1) { // goes from 180 degrees to 0 degrees
my servo.write (pos); // tell servo to go to position in variable 'pos’
delay (15); // waits 15ms for the servo to reach the position

H

N http://arduino.cc/en/Main/Software

WaN13NAade ARDUINO 11 Servo Motor Sweep

i Y

-

gﬂwamimam ARDUINO M1 Servo Motor Sweep

Servo Motor Sweep

v ¥ e
Sweep NANAIUBY Servo Motor RC 11 180 03m Tasdn Tulia

nuuiniamelunumsnanseh 7-2

1. 231 T1lsunsuiNouaAINaAIY Servo Motor Sweep AAINAIUDY Servo Motor RC Tag

gaTusinein 180 oaan MWaeul¥nnamanilu 270 eem



83

q' [ o [ 5%
11|J1Uﬂ15“ms_mmmmm 1C1.293D

lunumsnaaean 8 MU DCrIND TN IC L293D

FaqiszasnnInaany
4' o Al I'd
1. tNofnYIMITUAFUBINDS

= & = o '
2. Vlﬂﬁﬂﬂlﬂlﬂuiﬂillﬂiu!ﬂﬂﬂ')ﬂﬂ“ﬂ?fﬂ'Nl!ﬂZﬂ'ﬂ?J!i'Jﬂl?)Qllﬂmﬂﬁ

gunsaililumanaaea
1. ARDUINO BASIC BOARD 1 /039

2. AYADINTT

3. @18 USB AMsumsan lvan 1dsunsy 1 au
4. Ao Ao NEoUANAI115UNTY ARDUINO IDE 1 (7504

b4
S o

MAuTHAD UM INAADY

(3

é 3/ r'd q'd o o =4 Y o P

wiesnnlumisnaasslduomosnszuaasaniinausaau sv 3alaminms@ey
SunWiesf PIN 2-3 ifoidenussaunuslinuuemesn sv mimindnu 14uomaivuia 12v
Tivimséesusinlos luidsunn PIN 1-2 uny

1. Aom1e USB dmfumisan Inaalusunsudhduwesy USB port vosnouiines

Y o U v
2. Waadnruriasaiy
9
3. WlaT1/sunsy ARDUINO IDE 9 1nuuviims@eu Tisunsudmsunaiugunisndy

ﬂ10ﬂ1§ullﬂlﬂﬂ§ﬂizllﬁﬂiﬂ

code

/%

Author: LearningEmbedded.com

Permission is hereby granted, free of charge, to any person obtaining a copy
of this code and associated documentation files , to use, copy, modify, merge,
publish, distribute when you agree to the following conditions:

Attribution — You must give appropriate credit, provide a link to the license,
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....and indicate if changes were made. You may do so in any reasonable

manner, but not in any way that suggests the licensor endorses you

or your use.

No additional restrictions — You may not apply legal terms or technological
measures that legally restrict others from doing

anything the license permits.

*/

// http://learningembedded.com /

int in1=5,in2=4,in3=1,in4=0; //input pins of the L293D IC

int e1=3,e2=2.1; //enable pins of the L293D IC
int inputl,input2; //input toggle pins use control the motor
void setup()
{
for(i=0:i<6;i++)
{
Pin Mode (i, OUTPUT); //sets all L293D IC pins as output
}
Pin Mode (13, INPUT); . // sets the input-1 toggle as input
Pin Mode(12, INPUT);  // sets the input-2 toggle as input
}
void loop()
{

inputl = digitalRead(13); //read the values of input-1 pin
input2 = digitalRead(12); //read the values of input-1 pin

if (inputl==1 && input2==0)
{ // when inputl is 1 and input 2 is low ,we move the motor forward
digital Write(e1,HIGH); //enablel is used to switch on the input pins inl and in2

digital Write(e2,HIGH); //enable2 is used to switch on the input pins in3 and in4
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moves
digital Write(in2,LOW);
digital Write(in3,HIGH); //when in3 and in4 are of different polarity then only motor 2
moves
digital Write(in4, LOW);
}
else if{input1==0 && input2==1)
{ // when input2 is 1 and input 1 is low ,we move the motor backwards
digital Write(e1,HIGH); //enablel is used to switch on the input pins inl and in2

digital Write(e2,HIGH); //enable2 is used to switch on the input pins in3 and in4

digital Write(in1, LOW); //when inl and in2 are of different polarity then only motor 1

moves
digital Write(in2, HIGH);
digital Write(in3,LOW); //when in3 and in4 are of different polarity then only motor 2
moves
digital Write(in4, HIGH);
}
else
{ //Tn all other condition ,the motor shouldnt move
digitalWrite(e1,LOW);
digitalWrite(e2, LOW);
}
}

fan http://arduino.cc/en/Main/Software
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luaumInaaoaii 9-1 DS3231 AT24C32 Percision clock module

FagUszasnmananes
1. WefnuImMIuaana TuTnuansdaansnuy 12C DS3231 AT24C32 Precision clock module

2. nanoudsu Tdsunsumonaaina lu Tnuamsdadouuy 12C

gunsaiflilunismanes
1. ARDUINO BASIC BOARD 1 Ua5a

2. AWADIIT

3. @18 USB dwsumsanTvaaTlsunsy 1 1du

Ed 3
4. ﬂanmma%w%’anmmiﬂmﬂiu ARDUINO IDE 1 1n504

MNAVVHADUMINAADA
1. aoae USB d1v5unisa1aInaaldsunsuid17unesn USB port vo 4
ADNNUADS
Y - 4 vor
2. AlaaInguriasany
3. lalysunsy ARDUINO IDE sazadie Idandasanis ldauTae Ui MENU
BAR # FILE > NEW

4. MMs@su TUsunsuiouanInan e Percision clock module

Code

#include "Wire.h"

#include "SPLh" // not used here, but needed to prevent a RTClib compile error
#include "RTClib.h"

RTC_DS3231 RTC;
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tap
Serial.begin(9600);

Wire.begin();

RTC.begin();

//RTC.adjust(DateTime(_ DATE , TIME_));

if (! RTC.isrunning()) {
Serial.printin("RTC is NOT running!");
// following line sets the RTC to the date & time this sketch was compiled
//RTC.adjust(DateTime(_ DATE _, TIME_ ));

}
DateTime now = RTC . now():

/s et wasidunan 23:00 fdenaiiey Wvhauideddu
RTC.setAlarm1Simple(23, 9);
if (RTC.checkIfAlarm(1)) {
Serial.println("Alarm Triggered");
3*/
RTC.setAlarm1Simple(23, 9);
RTC.turnOnAlarm(1);
if (RTC.checkAlarmEnabled(1)) {
Serial.println("Alarm Enabled");
}

}
void loop () {

DateTime now = RTC.now(),
Serial.print(now.year(), DEC);
Serial.print('/");
Serial.print(now.month(), DEC),
Serial.print('/');
Serial.print(now.day(), DEC);
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Serial.print(’ ");
Serial.print(now.hour(), DEC);
Serial.print(":");
Serial.print(now.minute(), DEC);
Serial.print(’:");
Serial.print(now.second(), DEC);
if (RTC.checkIfAlarm(1)) {
Serial.println("Alarm Triggered");
}
Serial.println();

Serial.print("Tempeature = ");

Serial priniRTC.getTemperature()); /7 FI T qﬁvqmﬁqﬁmﬁmmm
Serial.println(" C");
delay(1000);

n http://arduino.cc/en/Main/Software
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Clock Module for Arduino
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lusunisnaasail 9-2 Ultrasonic Module (HY-SRE(5)

Saguszasnmanaaea
1. efnmsuaaina 1u Tnuanisaaniiul 12C Ultrasonic Module (HY-SRF05) module

2. naasaweu lsunsumauaanalu Tnuamsaanouuy 12C

gUnsaimiluminaana

1. ARDUINO BASIC BOARD 1 U85

2. AUADNDI

3. 8 USB dmsumsan IvaaTusunsu 1 1du

¥ ¥
4. ﬂﬂﬂW’Jtﬁﬂg‘W%’t’JMﬂﬂﬂ\ﬂ'ﬂilmill ARDUINO IDE 11504

NAVVUADUNMINAADY

1. aome USB d1m5un1sa1alvaaldsunsud1iunesn USB port 404
AN NADS

= a '4 [ []

2. Waaasvasny

3. 150aTdsunsu ARDUINO IDE waza31WandsenisldaniaglUn MENU
BAR # FILE > NEW

4. Hims@euTdsunsuienisnaasna luTvuansaanouuy 12C Ultrasonic Module

(HY-SRF05) module
Code

//Trig-PIN13 Echo-PIN12
s
const int pingPin = 13;

int inPin = 12;

void setup() {
Serial.begin(9600);
}



void loop()
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{

long duration, cm;

pinMode(pingPin, OUTPUT);

digitalWrite(pingPin, LOW);
delayMicroseconds(2);
digitalWrite(pingPin, HIGH);
delayMicroseconds(5);
digitalWrite(pingPin, LOW);
pinMode(inPin, INPUT);

duration = pulseln(inPin, HIGH);

cm = microsecondsToCentimeters(duration);
Serial.print(cm);

Serial.print("cm");

Serial.printIn();

delay(100);

}

long microsecondsToCentimeters(long microseconds)

{

// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the

// object we take half of the distance travelled.

return microseconds /29 / 2;

}

fan http://arduino.cc/en/Main/Software
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51wWan13nAaa Ultrasonic Module (HY-SRF05)

msl¥au Tmﬂa’j”m 282914 Ultrasonic Module Distance Measuring Transducer Sensor A1l

ArduinomsinszeenaTagly Tuga Ultrasonic 59u7 Arduino ansavi 1dd1s gunseiluga
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1. 2s@euTusunsuemsuaaina Tu Tnuamsaan o1y 12C Ultrasonic Module (HY-SRF05)

module TagTitaasauuniinee OLED
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lunumsnanss

FagilszasnmInanes
1. Wofinumsuaasma TuTnuamsAaasiiuy 12C OLED Display Module White (12C
128X64pixel 0.96") module

2. naasseu lusunsunstaainaluTnuanmsaadouuy 12C

gunsafl¥lumsnaass
1. ARDUINO BASIC BOARD 1 U9
2. AUADINTT

3. 919 USB dmsumsana Ivaa lalsunsy 1 &y

4. ADUNAADT N3 DUAAAY 11)54nT ARDUINO IDE 1 10594

fnuTUnOUMINATDY

1. aoa1y USB d1m5un1sandIvaalysunsuidiiumwosn USB port ¥o4
AouRUADT

o = o v 1

2. Wlaeinmvadie

3. (WaTUsunsu ARDUINO IDE tazads Ianaeens 19w Tag i MENU
BAR % FILE -> NEW

4. mnsouTdsunsuionisuaanana luTvuanisAnaoiuy 12C OLED Display

Module White (12C 128X64 pixel 0.96") module

Code

#include <SPLh>

#include <Wire.h>

#include <Adafruit GFX.h>

#include <Adafruit SSD1306.h>

#define OLED RESET 4
Adafruit_SSD1306 display(OLED_RESET);



void setun() {
Pt
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display.begin(SSD1306_SWITCHCAPVCC, 0x3c); //initialize 12C addr 0x3¢
display.clearDisplay(); / clears the screen and buffer
display.drawPixel(127, 63, WHITE);

display.drawLine(0, 63, 127, 21, WHITE);
display.drawCircle(110, 50, 12, WHITE);
display.fillCircle(45, 50, 8, WHITE);
display.drawTriangle(70, 60, 90, 60, 80, 46, WHITE);
display.setTextSize(1);

display.setTextColor( WHITE);

display.setCursor(0,0);

display.println("Welcome All to");
display.setTextSize(2);

display.printIn(" ArduinoAll");
display.setTextColor(BLACK, WHITE);
display.setTextSize(1);
display.println("www.ArduinoAll.com™);
display.setTextColor(WHITE, BLACK);
display.display();

}

void loop() {
}

M http://arduino.cc/en/Main/Software
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wamunaaniugana luInuanisananuiin 2C OLED Display Module White (I2C 128X64

pixel 0.96") module

LA G GTYRL e o e
MR SIS T ER

jiwanmaaouaana lulnwanisAaaeluy 12C OLED Display Module White (12C 128X64

pixel 0.96") module

wvilmiaiheluaumsnaneai 93

1. sa@suTilsunsuitemsuanswa lu TnuanisAndeiiu 12C OLED Display Module White
(12C128X64pixel 0.96") module 1na11iM 1A Ultrasonic Module (HY-SRF05) module WAL
uuwﬁwe 12C OLED Display Module White (I2C 128X64 pixel 0.96") module

2. vaiouTilsunsuitensuanara JuTnuanisAnasuiiy [2C OLED Display Module White
(12C128X64pixel 0.96") module Tpg19A1910 Percision clock module UAAIAIDUNINID

12C OLED Display Module White (I2C 128X64 pixel 0.96") module
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DS DS18B20

Fagiszasnmanaaes

1. iWefnEINMIDIUARUH TN IC DS18B20

2. naapudeu TsunsueumIgNHYINN IC DS18B20 UAAINAYY serial monitor

gUnsaiiililumInanes

1. ARDUINO BASIC BOARD 1 1038

2. AUADINTT

3. 90 USB dwsumsan Tnanldsunsy 11du

E Y ¥
4. oun a3 niouAnas 11/51n5y ARDUINO IDE 1 (A504

(Y

(4
w

MAVVUHADUNITNAADY

1. aane USB dmsumsan Tnaalusunsudhfunesn USB port vosnouiines

=Y - 4 T 1
2. Wlaaasuviadnie

3. WaTsunsy ARDUINO IDE amivyiimsitalusunsuidre Simple Tu Example A1l



98

ko run once:

b run repeatedly:

J TUsunsui¥o Simple lu Example

p]
fn http://arduino.cc/en/Main/Software
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#include <OneWire.h>

#include <DallasTemperature.h>

// Data wire is plugged into port 2 on the Arduino

#define ONE_WIRE BUS 2

// Setup a oneWire instance to communicate with any OneWire devices (not just Maxim/Dallas
temperature ICs)

OneWire oneWire(ONE_WIRE BUS);

// Pass our oneWire reference to Dallas Temperature.

DallasTemperature sensors(&oneWire);

void thlp(vnid)

{
// start serial port
Serial.begin(9600);

Serial.println("Dallas Temperature IC Control Library Demo");

// Start up the library
sensors.begin();

}

void loop(void)

{
/1 call sensors.requestTemperatures() to issue a global temperature
// request to all devices on the bus
Serial.print("Requesting temperatures...");
sensors.requestTemperatures(); // Send the command to get temperatures
Serial.printin("DONE");
Serial.print("Temperature for the device 1 (index 0) is: ");

Serial.println(sensors.getTempCByIndex(0));

N http://arduino.cc/en/Main/Software
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nsnuaslysunsy

LY { [~ 4 o o 4 v o
nnTdsunsuussvan 1-22 AlunsBonldanulavusSdmsunmsiyeunsny IC DS18B20
9 v v [] f o v 9 ° T
vniuluussvan 4 Jumsmmmuavinedanez ldideuasny 1 lufitidivmua'’lif PIN 2
o o o © ] A v Y o - ° o A v o
UsINAn 5 uaz 7 Wumssmuadwniaveamswouae lvinu lavsisdmsumsieunsny
- 74 g L v qu 4 .
IC DS18B20 9101 uluWan Ty setup sz1dumsisuduldarunsdoarsnig serial port ta

]
=3

FY o A o o A 1 o J & 9/
Gudumsvauveslaus’s dmsumsieuaeny 1IC DS18B20 Aeludendu loop v¢ 14
s v A ¥ o A 1y v T - :’a 3 o &
119 sensors.requestTemperatures(); mem"lﬂm"lammmmimumqmﬂgn anuu g
sensors.getTempCByIndex(0) ; BRI 1gangisonuwdminsdeosn luaasnainiiien
serial monitor

¥ '
4. vnsnownIng uazonIvanlusunsuidhg vesa Arduino 1Iniuillanii1aAng serial monitor

4 { o a ! a X v
nﬁmmm*ﬁ'egaﬁsummn ICDS18B20 ﬂﬁﬂ1ﬂwﬂﬂ1iﬂﬂﬂﬂ0ﬁlﬂﬂﬂll1lﬂ'liLlﬂﬂ\iwﬁ“u@\iﬂ']

PR BT 1Y) . a4 g g 2 X
puvguneIy In91007 IC AT 11N [AI18UINEIUU

. —— TR WW T T TN
emperature for the device 1 (index
Req ting temperatures...DONE
Temperature for the device 1 (index
Regquesting temperatures...DONE
Temperature for the device 1 (index
Regquesting temperatures...DONE
Temperature for the device 1 (index
Requesting temperatures...DONE
Temperature for the device 1 (index
Requesting temperatures...DONE
Temperature for the device 1 (index
Reguesting temperatures...DONE
Temperature for the device 1 (index
Requesting tem{jeratures...DONE
Texperature for the device 1 (index
Requesting temperatures...DONE
Tamperature for the davice 1 (index
Requesting temperatures...DONE
Temperature for the device 1 (index
Requesting temperatures. ..DONE
Temperature for the device 1 (index
Reguesting temperatures...DPONE
Temperatuxe for the device 1 (index
Reguesting temperatures...DONE
Temperature for the device 1 (index
Requesting temperatures...DONE
Temperature for the device 1 (index
Raquesting temperatures. ..

gﬂwammmﬂ'na serial monitor

nan http://arduino.cc/en/Main/Software
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. . ' [ S =Y
#anN1InAandl Wire Device 113080 Sensor 1AM
9 L'

jUHan1IMARDY ARDUINOQ1Ins8i1 Wire Device N340 Sensor SAgavn il

nuudniamgluaunmsnaneadi 10

1. 2a9eu TsunsueuAIRUYIn IC DS18B20 HAAIWALILHII19® LCD
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1 =t o <
lunumsnaoean 1L ARDUINO fugdlpseusp

£y

luarumsnaaeaii 11 OLED Display Module White (SPI 128X64 pixel 0.96")

Saguszasnmnaaes
1. tWoAnu1gUnsal OLED Display Module White (SPI 128X 64 pixels 0.96")

2. naasuveu TisunsuiaaInadle SPI

gunsaiililuminaaes
1. ARDUINO BASIC BOARDI 1038

2. UADINT

3. 818 USB dhnsumsan Inaa llsunsy 1 1du

4. AoURIADS WiouAAAd 115UN5y ARDUINO IDE 1 19304

NAVITUADUNTNABD

1. aoe1e USB d115un15a13 Tvaa ldsunsuid 1A uwesn USB port 409
AONNUADS

=Y =y r'd ] T

2. laadnsuviasnie

3. WlaTalsunsy ARDUINO IDE saya31alWdandoansldaulae lUi MENU
BAR # FILE -> NEW

4. vimsReuldsunsuenmsuanina luTnuansanasuuy OLED Display Module

White (SPI 128X64 pixel 0.96")
Code

T T L

// Author: RSP @ Embedded System Lab (ESL), KMUTNB, Thailand
// File: OLED_SSD1306 SPI Demo.ino

// Last Modified: 2014-07-13

// Note:

/I This Arduino sketch demonstrates how to use the OLED SSD1306 SPI class.



[/ _We use a Blue-color, 128x64 QLED diqp]ay module (SPI mode)
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/" VCC=+3.3V only, =// SCL-PIN51// SDA-PIN52 //RES-PIN7//DC-PIN9//

i

#include <SPLh>

#include "OLED_SSD1306_SPLh"

using namespace esl;

OLED SSD1306 SPI oled( 9 /*dc*/, 8 /*cs*/, 7 /*rst*/ );

char sbuf{20];

uint32 t timestamp;

void setup() {
// initialize the SPI first
SPLbegin();
SPLsetDataMode( SPI_MODEO );
SPLsetBitOrder( MSBFIRST );
SPLsetClockDivider( SPI CLOCK DIV4 };

oled.init(); // initialize the OLED display

show_start page(); // show the start page for 10 seconds
delay(10000);

timestamp = millis();

}

uint32_t value = 1000;

void loop() {
if ( millis() - timestamp >= 100 ) {

oled.clearBuffer();
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oled.useNormalFont();

oled.drawText( 4, 8, "Meter ID:" );
oled.drawText( 4, 24, "Electric Energy (kWh)" );
oled.useBoldFont();
oled.drawText( 64, 8, "123456" );
sprintf{ sbuf, "%05u.%03u", (uint16_t)(value/1000), (uint16_t)(value%1000) );
oled.drawText( 22, 46, sbuf);
oleddrawRect{ 1 0 , 3 6 , OLED SSD1 3 0 6 _SPI:LCD WIDTH-1 0
OLED_SSD1306_SPL:LCD HEIGHT-1);

oled.update();

value += 1;

timestamp += 100;
}

}
0

static prog_uchar face bitmap [48 * 64 / 8] PROGMEM = {

OxFF, OxEF, OxFF, OXFF, OxFF, OXFF, OXFF, OxFF, OxFF, OxFF, OxFF, Ox7F, 0x7F, 0x3F, 0xOF, 0xOF,
0x07, 0x07, 0x07, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x07, 0x07, 0x07, Ox7F,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFF, OxFF, OxFF, OxFF, OXFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0x7F, 0x07, 0x81, 0x80, 0x00, 0x80, 0x80, 0x80, 0x80,
0x80, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0xCO, OXE0, 0xF0, OXF0,
0xF0, 0xFB, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFF, OxFF, OXFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0x7F, 0x3F, 0x0F, 0x87, 0xC7, 0xC7, 0xC7, OXE7, OXE7, 0xE7,
0xE7, 0xCF, 0xOF, 0x04, 0x00, 0x00, 0x00, 0x00, 0x00, 0xCO0, OXFF, 0xFF, OxFF, OXFF, OxFF, OxFF,
OxFF, 0x7F, 0x3F, 0x7F, OxFF, 0xFF, OxFF, OXFF, OxFF, OxFF, OXFF, OXFF, OXFF, OxFF, OxFF, OxFF,
OxEF, OxFF, OxFF, OxFF, O0xFF, 0x07, 0x00, 0x00, 0x03, 0x03, 0x00, 0x00, 0x01, 0x03, 0x03, 0x01,
0x01, 0x01, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x04, OXFF, OXFF, OXFF, OXFF, OXFF, OxF8, OxEO,
0x00, 0x00, 0x00, 0x00, 0x00, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x07, OxXFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, 0xFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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OXFF, OXFF, OXFF, OXFF, OXFF, OxFF, OXFF, OXF'F,
OxFC, 0xF0, 0xE0, 0xC0, 0x80, 0x80, 0x00, 0x00, 0x80, OXE0, OxFO0, OXFE, OxFF, OxFF, OxFF, OxFF,
OxFF, OXFF, OXFF, OxFF, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0x80, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x40, 0x40, 0x60, 0x60, 0x71, 0x73, OXFF, OXFF, OxFF, OxFF, OxFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFF, OXFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OXFF, OxFF, OFF, OxFF, OxFF, 0xF8, 0xC0, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0C, 0x0C, 0x0C, 0x0C, 0xOF, 0x1F, OXFF, OXFF, OXFF,
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFF, OXFF, OxFF, OXFF, OXFF, OxFF,
0x7F, 0X7F, 0x3F, 0x3F, 0x3F, Ox1F, 0x1F, OxFF, Ox1E, 0x18, 0x10, 0xC0, 0x80, 0x80, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0x80, 0x80, 0xCO0, OXE0, 0xF0, O0xF8, OXFF, OXFF, OXFF,
OxFF, OxFF, OXFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OXFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF

|5

void show_start_page() {

uint8 tx,y;

for (uintl6_ti=0; i < (48*64/8); i++) {
x = (i % 48) + (OLED_SSD1306_SPI::LCD WIDTH - 48)/2; //centered in x direction
y = 8%(i/ 48);
oled.writeByteToBuffer( x, y, pgm read byte near( face bitmap + i) » 0xff);

}

oled.useNormalFont();

oled.drawText( 2, 2, "Hello" );

oled.update();

i

N http://arduino.cc/en/Main/Software
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51UHaN1INARDIARDUINOAQ1INS 8l OLED Display Module White

(SPT 128X 64 pixels 0.96")

s nviamalunumsmanesi 11

1. sa@ouTusunsuiionisuaaina 1uTnuan15Aano1UY OLED Display Module White
(SPI1128X64pixel 0.96") module Tae1¥A191A Ultrasonic Module (HY-SRF05) module MMIHAIATLI
1198 OLED Display Module White (SPI 128X64 pixel 0.96") module

2. va@euTilsunsuitonisianiwa TuTnuansaaaeiuy OLED Display Module White
(SPI128X64pixel 0.96") module Tas1# 61910 Percision clock module N1UAAIAIVUNIINDD

OLED Display Module White (SPI 128X64 pixel 0.96") module
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luaumsnaaesafi 12 ARDUINO LED RGB

Faguszasnnsmanes
1. tNoAREINISUYAINA LED RGB

2. naasuen 1150054 LED RGB

gunsaiflfluminanes
1. ARDUINO BASIC BOARD 1 11959

2. MUADIAT

3. @18 USB @5 umsnn Ivaa 1dsunsy 1 (du
4. aouiuneIndouAnni 115151 ARDUINO IDE 1 19304
#duiumeunINARD

1. o198 USB d1v5un15a12 Tvan 1dsunsud1nuwesn USB port 404
AoNTADT

2. Wasiadivasse

3. WlaTy/sunsy ARDUINO IDE wazadre Iafiaenis 199 Tael/# MENU
BAR i FILE > NEW

4. vmasulibsunsuivemsuaawa TuTvuansAadouuy ARDUINO LED RGB

Code LED RGB

/*

Adafruit Arduino - Lesson 3. RGB LED
*/

int redPin = 11;
int greenPin = 10;

int bluePin=9;



/uncomment this line if using a Common Anode LED
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/f#define COMMON_ANODE

void setup()

{

pinMode(redPin, OUTPUT);
pinMode(greenPin, OUTPUT),
pinMode(bluePin, OUTPUT);

}

void loop()

{
setColor(255, 0, 0); //red
delay(5000);
setColor(0, 255, 0); // green
delay(5000);
setColor(0, 0, 255); //blue
delay(5000);
setColor(2535, 255, 0); // yellow
delay(5000);
setColor(80, 0, 80); // purple
delay(5000);
setColor(0, 255, 255); // aqua
delay(5000);

}

void setColor(int red, int green, int blue)

{

#ifdef COMMON_ANODE

red =255 - red;
green = 255 - green;
blue = 255 - blue;
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#endif

analogWrite(redPin, red);
analogWrite(greenPin, green);

analogWrite(bluePin, blue);

A http://arduino.cc/en/Main/Software

HANINARDY ARDUINO fiuginsel LED RGB

simansnaaes ARDUINO fuginssi LED RGB
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1. sasu Tlsunsuomsuanana Tu TnuansAaaeliuy ARDUINO LED RGB Tagn15iSum

9 ) 3 =
AWV NYDIFLUNAS T
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