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2. sensor 271 2 Gan anptnbudTaa) ma1uge1839955M 99 40-120 cm

o A o A Yy 9 ' o
sensor 9199 1 (AN TN 32 21 008) ﬂmmqa"lﬂ HouN3130 cm  ENING

@ 1 J I { T
uaraana “OPEN"S 5 oun e Sl <1un” five ted ( wSedeiU module

A ) & ) Vo ,
U “lwmmmaam%b.la.ulnn‘.u‘ ag-a?
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suenarugn e wonuerie eedad
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P UsmnanmmLA IS LAY

By
if hiorh2 <40 cm

sensor o 1 umy 2
UL
Wz h1,h2

[
if hlorhZ >120 cm

print "OPEN"

print "CLOSE"

if 40 cr<=

hiorhz<=120 l:m

prirf" Test Human or Dog" "Test Human or Dog"

[ ™
if hl <30 cm if hil »30 cm

OPEN", "Hurman Hprnt "OPEM", "Hurran"

-~ Fy

-
c . ’ Buzzer

) 0. 00@

AMAAIWNALCD <::> ﬁ

Servo Motor

’]Jﬁ 23 module output ‘I/lﬁ’ﬁJﬁﬂ‘VlN”lui’JﬂJﬂiJ function A4na1IN1 Tumsdeds

ANNTAUNUR fusuaaana LeD 14




input 3y,

gﬂﬁ 24 module input WUBNHTI091N ultras

AINA1INT J11501

28

Matrix Circuit

ic sensor he-st04 NEIWITONIUTINAY function

i input TuTdsunsyld

2.5  Code /%1 arduino (AN +) Nlaxnonmsesnuuullsunsu

&£~ v o d . A 79 Y o ' 1Y
FIUANUTUNUTD board ard 1? a1 me@eﬂﬂiﬂﬂﬁWﬂH’i’JMﬂU

// LCD5110_NumberFonts l \\\
// web: http://www. henmn@arlse I‘mm‘\

// This program is a demo ¢ n a
// and how to use them. E’]aﬂln n[u‘aﬂ

// This program requires a Nokia 5110 LCD module.

// Tt is assumed that the LCD module is connected to

// the following pins using a levelshifter to get the

// correct voltage to the module.

// SCK - Pin 8

// MOSI - Pin 9

// DC - Pin 10

// RST - Pin 11

]
&

// CS - Pin 12 j

AInuna G5
Tlsunsy Famausninn
@ J Y Y
Weannaosoaud 1w

Y
ansaldduTasenuild

#19UTINAVIB Nokia 5110

LCD module




#include <LCD5110_ Basic.h> // Y91 function Led5110
/lkeyyyyyyyyyyyyyyyypaddddddddddddddddddd

#include <Keypad.h> // 4491 function keypad \
const byte ROWS = 4; //four rows 4 (197
const byte COLS = 4; //four columns 4 ADAY

//define the cymbols on the buttons of the keypads
char hexaKeys[ROWS][COLS] = {
{'1,2",'3'A"},

{'4',)5''6'/B'},

17','8','9','C'},

{*1,0,'#,'D'}

15

byte rowPins[ROWS] = {14, 15, 16, 17,

sinouts of
byte colPins[COLS] = {18, 19, 20, 1 pinouts
//nitialize an instance of cl

Keypad kpd = Keypad( m:

/keyyyyyyyyyyyyyyyypac

/*LCDS110 myGLCD(8,9.44 Il ” ‘\\ ;o)mm

LCD5110 myGLCD(3,4,5 6?) Y/ MHUA pin ‘wmm ﬂﬂ'ﬁwmﬂsuu

extern uint8_t SmallFont[]; nﬂ]a gin H[U‘ag ‘

extern uint8_t MediumNumbers[];

extern uint8_t BigNumbers|[];

//codenew2------- ultrasonic \

. N . ' a Jd o @
const int triggerPin = &; KRN WITINNDT FIHTU
const int echoPin = 9; ultrasonic sensor NHUA

44 4 o

. . . in N 1 YDNDNU board
const int triggerPin2 = 10; > P

. . arduino
const int echoPin2 = 11;

LBAA

a J
MR35
LAVERT! keypad
M¥iua pin N
A 1 o
S RIGh

board arduino

the key

of the

. colPins, R?WS, COLS);
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LHAA

2 Wmsmes
#1151 Nokia
5110 LCD

. 4

NHUA pn N

A 0 o
[yonany

/ board arduino




void setup()

{

myGLCD.InitLCD();

pinMode(triggerPin, OUTPUT); dumsasoumsisudulsa
pinMode(echoPin, INPUT); LCD5510 ,ultrasonic sensor MAUA pin

pinMo de( triggerPin2, OUTPUT); VIN 12N¥060NU board arduino

pinMode(echoPin2, INPUT);

pinMode(12, OUTPUT);

H

void loop() fi ‘ﬁfl module LCD5510 ,ultrasonic sensor A¥UA pin
{ b]ﬂ‘ﬁ‘ 12, keypad ﬁﬁa@ieﬁu board arduino

char customKey1 = kpd.g¢ 0; // W‘U?’immkey ﬁmﬂ%ﬁﬁmﬂs customKeyl
if(customKey1=="A"){ wuﬂﬁ"@uklm il Wﬁﬂﬂkeypad ‘A

//keeeeeeeeeeeeeeeyyyyyy y

int a;
int b;
int d;
. @adndntinlsane 117
nt g; ]
Aanalsanney 0’\. integer
int h;
] e T ﬁas
int q; HUII‘I Flll.lla !
intr; Aruueeilaf Y if uag do while

int customKey ; 5U1910 keypad LLAZILEAINAD LCD

do{
myGLCD.clrScr(); // 819199
myGLCD.setFont(SmallFont); Jvuaua font 1HHVINAEN

myGLCD.print("New 3No.(cm.)!", CENTER, 8);/oudonu Andwnianais nazajsuns ga
myGLCD.print("Door's height", CENTER, 16);
delay(50); i/ fuaa Ivgailu nat 50/1000 3ui

customKey = kpd.getKey(); /i ldanmsna keypad 1A customKey

o VA I {
a=customKey-48; // funa a1 1aan-48 udunu'l3n a J
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if(a>-48){ /imuaiaeuly 81a a1 1nnI -48
myGLCD.printNuml(a, 6,0);  // T 119 ted 5110 1Fuaaanan a fled
}

. g a g { a TS
b while(a<0); /1 81 a <0 1T anauglinay duilwmnanesnaingdla

v
[

Y v Y
aval1 Medratiaansumdananua

i

do{

customKey = kpd.getKey();
b=customKey-48;
if(b>-48)1{
myGLCD.printNuml(b , 12, 0);
H

}while(b<0);

do{

customKey = kpd.getKey();
d=customKey-48;
if(d>-48){

delay(300);

}while(d<0);

do{
myGLCD.clrScr();
myGLCD.setFont(SmallFont);
myGLCD.print("2No. far(cm.)!", CENTER, 8);
myGLCD.print("2 ultrasonic", CENTER, 16);
customKey = kpd.getKey();

g=customKey-48;

if(g>-48){

myGLCD.printNuml(g , 12, 0);

H



}while(g<0);

do{

customKey = kpd.getKey();
h=customKey-48;
if(h>-48){
myGLCD.printNuml(h , 18, 0);
delay(300);

H

$while(h<0);

do{

myGLCD.clrScr();

myGLCD.setFont(SmallFont);

myGLCD.print("2No.degree(')!", CE
myGLCD.print("ultrasonic t", CEN
customKey = kpd.getKey();
g=customKey-48;

if(q>-48)1
myGLCD.printNuml(q, 12&0)

/1l

/

>

}while(q<0); n& ]a din H[U‘aﬂa
do{

customKey = kpd.getKey();

r=customKey-48;

if(r>-48){

myGLCD.printNuml(r , 18, 0);

delay(300);

}
}while(r<0);



intrl=a;
int 12=b;
int r3=d;
int c=r1*100+12*10+13;

int o=g*10+h;

float plottx=0+((c/cos(2*3.14*5/360))*sin(2*3.14*5/360));

float degree=q*10+r;

delay(100);

iflc&&o&&degree){
myGLCD.clrScr();
myGLCD.setFont(SmallFont);
myGLCD.print("far degree height", CE
myGLCD.print("(cm.)( ' )(cm.) ", CE
myGLCD.printNuml(c, RIGHT , 24
myGLCD.printNuml(degree, C E ER
myGLCD.printNumlI(o, LEFT )2)
for (int i=0; i<12; i++)

{

myGLCD.print("\", 6+(1*6)6‘
delay(400);

b

for (int i=0; i<16; i++)

{

myGLCD.clrScr();
myGLCD.setFont(MediumNumbers);
myGLCD.printNuml(c, RIGHT , 24);
myGLCD.printNuml(plottx, LEFT , 24);
myGLCD.setFont(SmallFont);
myGLCD.print("Door's", RIGHT, 8);

myGLCD.print("Height", RIGHT, 16);

%nni@

”f’laﬂlnnluiaﬂ"‘
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MIAUIN
11171910 keypad 11
o 4
A lannugs
DIAIVDY sensord 2N 1
1agsTezANNN VDY

v

/

2 F) Yo 1 Y
sdviuaon lvan ldsumasundd

“0 1aza delay 400/1000 N

1 VA
//dIUV0990 led taaIHan 1 string int



myGLCD.print("a Dog", LEFT, 0);
myGLCD.print("Minimum", LEFT, 8);
myGLCD.print("width", LEFT, 16);
myGLCD.setFont(SmallFont);
myGLCD.print("(cm.)", RIGHT, 40);
myGLCD.print("(cm.)", LEFT, 40);
myGLCD.print(">>", 6+(i*6), 0);
delay(450);

myGLCD.clrScr();
H

H
//keeeeeeeeeeeeeeeyyyyyyyyyyyyyy
/*for (int i=0; i<=10000; i++)
{
myGLCD.setFont(MediumNumbess);
myGLCD.printNumF(float(i)/3 % > !

myGLCD. setFont(BlgNumbel S

myGLCD.printNuml(i, RI%IT

}
myGLCD.setFont(SmallFont); nﬂ]aﬂlnﬂiu ‘ (3

ﬁ?i@ﬂ\i code Lﬂil‘llfNN'i’Jll
a@&iﬂ ﬂ']ﬁ'\‘llﬂfﬂilﬂ‘ﬂ 99 Led 5110

cmm'lﬂwmuﬂﬂmmmum

myGLCD.print("| |", CENTER, 16); M4l ﬁ”miv‘]ﬂﬂﬂﬂuﬁ

delay(500);

for (int i=0; i<12; i++)

{

myGLCD.print("\\", 6+(i*6), 16);
delay(500);

H

myGLCD.clrSer();*/

//codenew2------- ultrasonic

if(e)d

34
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do{

/milumssmiua mydauazsy dyananded Ultrasonic sensor He-Sr04

// Svuamsiimes sy dayanaudoq Ultrasonic sensor He-Sr04

// establish variables for duration of the ping, // and the distance result in inches and centimeters:
float duration, inches, cm, inches2, cm2;

/I The device is triggered by a HIGH pulse of 2 or more microseconds.

// Give a short LOW pulse beforehand to ensure a clean HIGH pulse:

delay(500);

digital Write(triggerPin, LOW);
delayMicroseconds(2);
digitalWrite(triggerPin, HIGH);
delayMicroseconds(5);
digital Write(triggerPin, LOW);

// The echo pin is used to read the si it ce: a HIGH

// of the ping to the reception of; uﬁ ) “m )

duration = pulseln(echoPin, HI

// convert the time into a digeance I’ .l.l“\ (a

A,

inches = mlcrosecondSTOInc uratlon) a \)
cm = mlcrosecondsToCentlmeters(gaaﬂln H[U‘ag
delay(1200);

digital Write(triggerPin2, HIGH);

delayMicroseconds(5);

digital Write(triggerPin2, LOW);

delayMicroseconds(2);

digital Write(triggerPin2, HIGH);

delayMicroseconds(5);

digital Write(triggerPin2, LOW);

// The echo pin is used to read the signal from the device: a HIGH

// pulse whose duration is the time (in microseconds) from the sending



// of the ping to the reception of its echo off of an object.
duration = pulseln(echoPin2, HIGH);

// convert the time into a distance

inches2 = microsecondsTolnches(duration);

cm2 = microsecondsToCentimeters(duration);

float inchess=c*0.39-inches;

float inchess2=c*0.39-inches2;

float t=c-cm*cos(2%3.14*degree/360);  /fMuAn t AOANUFTIVBIIAIID A9 sensor AT 1

E4 Y
/@B DILAIRINHY

float t2=(c-cm2);

/*for (int i=0; i<=10000; i+
{
myGLCD.setFont(Medium

myGLCD.printNumF(float

myGLCD.setFont(BigNunx

/* if(em<20){

myGLCD.print("New Nun

for (int i=0; i<12; i++) c;}
A

myGLCD.print("\\", 6+(i*6). o,n't-.”t."'l-ﬂll'lFll'l.l‘f?\{rE

delay(200);

}

myGLCD.clrScr();

}

*/ /
myGLCD.clrScr();

myGLCD.setFont(SmallFont);

myGLCD.printNuml(t, LEFT, 0);

myGLCD.print("CM.", 28, 0);

myGLCD.print("{t}", RIGHT, 0);
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myGLCD.printNumI(inchess, LEFT, 8);
myGLCD.print("Inc.", 28, 8);
myGLCD.print("{t}", RIGHT, 8);
myGLCD.printNumI(t2, LEFT, 24);
myGLCD.print("CM.", 28, 24);
myGLCD.print("{t2}", RIGHT, 24);
myGLCD.printNumI(inchess2, LEFT, 32);

myGLCD.print("Inc.", 28, 32);

myGLCD.print("{t2}", RIGHT, 32);
myGLCD. print("\WWW 0, 4
delay(200);

// myGLCD.clrScr();
yimuaten lvd sy HoNULHE 1 or 1 130 2
/Aaiosni1 60 cm Iddlailszg |
/38R u “Close” A Aviian
if(t2<60]t<60){

myGLCD.print(">>>CLOSE< Ii

delay(150);

if(t2>120]|t>120){ //mwummu@lﬁ]aﬁmﬂ{mgua 03 &1 sensor 1 130 2 &30

/M 120 em 1A ads2g Tuftizuanna lod 5110

/¥R “Human”,”OPEN” 1 @119Na19 911 16, 40 99 AMUE 1A

myGLCD.print(">>>>>Human<<<<<", CENTER, 16);
myGLCD.print(">>>0OPEN<<<", CENTER, 40);
delay(300);

H

//mwuﬂmau"lmmmu LLEJﬂ?J‘L!HfJ uag ’ﬁ@n ﬂ'l sensor G’]’J‘VI 2 (ﬂﬂﬁﬂﬂ‘iﬁji

13 NI 40 N 120 9£INIATINADY NHHEJLL@SEW]’J
else if(t2>=40& &t2<=120){

myGLCD.print("Test Human&DOG", CENTER, 16);

o

ﬂ) 9

Taau
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delay(500);

[

o A o [ 4 J Y v A (Bl ~ % 9
//mwumwu"lmmmu HYNUYBY LAZTAI 01 sensor AN 1 (E]Q“I/ﬂ\iﬂigmﬂi,j:ﬂ) IANNNUFINDY

U
v Y

/i 40 waaeiuilu wysd 1Wilalszq luiitieuaniwa Auve led “Human”,”OPEN”
if(t<40){

myGLCD.print(">>>>>Human<<<<<", CENTER, 16);

myGLCD.print(">>>0OPEN<<<", CENTER, 40);

delay(300);

¥

o . ) o 4 %% o A U { @
sdmuaioulydmsu uonuyud tazda 16 sensor 4991 1 (egrnlszgige) Jannugann

/WS oI 40 em araainiludad 18fla 529 Tuiiizuaaima e led
“Dog”,”Close”

else if(t>=40){
myGLCD.print(">>>THE DOG!<<<",
myGLCD.print(">>>CLOSE<<<",
/dureanIiauYesHand led Y94 dkduino board J¥Aauiieru high 1¥d
/niterdl low uazﬁqmwdnﬁa i
digital Write(12, HIGH); / (4 ’
delay(150); < Il‘
digitalWrite(12, LOW); // ¢ 6‘)\
delay(150);

digitalWrite(12, HIGH); // set the LED on
delay(150);

digitalWrite(12, LOW); // set the LED off
delay(150);

digitalWrite(12, HIGH); // set the LED on
delay(150);

digitalWrite(12, LOW); // set the LED off
delay(150);

H

H
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customKeyl = kpd.getKey();
ywhile(customKey1=="1"/|customKey1=="2"||customKey1=='3"||customKey 1==!"| customKey 1=='6
'llcustomKey1==!'B'||customKey1=="7"||customKey 1=="8"||customKey ==
lcustomKey1=="0'||customKey1=="#']|customKey1==!'D");

H

muilafsuiududmivaugumadaialszg ud Tuiifoznaamarimios lcd
/I8nakeypad ‘B’ 9% ﬂﬂﬂi:@%”min UADLLEAAINAI “Temporarily closed”

H

if(customKey1=="B'){

myGLCD.clrScr();

do{ myGLCD.print("Temr , ER, 16);

myGLCD.print("closed!", | , 24)
delay(150);

customKey1 = kpd.getKey();

ywhile(customKey1=="1"||customKey | == | customKey1=='3"/|customKey1==!"| customKey 1=='6
'llcustomKey1==!"B'||customKeyl=='TTlcustomKeyl=="sj{customKey ==
lcustomKey1=="0'"||customK ey [&=" || CastomKeyl=="D");

H < I(?

| @ A a o [ =) ' % 1
//Lﬂuﬂqﬁ%umummmm?jgmﬂmﬂﬁﬂmliz@yﬂwuwmmwamuwﬁna led

/8 1nakeypad ‘C’ & lalse 9 fo??g Hﬁﬂ ﬁﬂmia‘?f “Temporarily OPENED”

if(customKey1=='C"){

myGLCD.clrScr();

do{ myGLCD.print("Temporarily", CENTER, 16);

myGLCD.print("OPENED!", CENTER, 24);

delay(150);

customKeyl = kpd.getKey();

$while(customKey 1=="1"||customKey 1=="2'||customKey 1=="3'||customKey |==!"||customKey 1 =="6
'llcustomKey1==!'B'||customKey1=="7"||customKey 1=="8"||customKey ==

lcustomKey1=="0'"||customKey1=="#']|customKey1==!'D");



H

ey \
/*Serial.print("in, "
Serial.print(cm);

Serial.print("cm
Serial.print(inches2); >
Serial.print("in, ");
Serial.print(cm?2);

Serial.print("cm");

Serial.println();*/ }
}

//codenew?2------- ultrasonic
/muiladdFumsfinaa annan i
/mlsfiqanaion

float microsecondsToInches((loat

// **¥* THIS NEEDS TO BE C

return microseconds / 74 / %

AIUUDA code HANVBIRS WAL

o

A u%uﬁ‘u Ultrasonic sensor

1
=

F2
s Idwann Tl sunsuvumnIng

o U C‘y
A R TRGERRRLTEY

ftmm\\‘*

float mlcrosecondsToCentlmeters?‘rg laﬂln)ﬂ{!dl&t)a

{

/1 *#** THIS NEEDS TO BE CHECKED FOR THE HC-SR04 ***

return microseconds / 29 / 2;

}

//codenew2------- ultrasonic
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1. keypad
http://www.parallax.com/Portals/0/Downloads/docs/prod/hardware/27899-
4x4matrixmembranekeypad-v1.2.pdf

2. lcdNokia5110
https://www.sparkfun.com/datasheets/LCD/Monochrome/Nokia5110.pdf

3. 1C CD4050BE/BC
http://pdf1.alldatasheet.com/datasheet-pdf/view/50859/FAIRCHILD/CD4050/+ 0J5-
UwYhRDpKxHepKwY.z+/datasheet.pdf

4.3 mm Round LED (T-1)
http://www.promelec.ru/pdf/204-15UTC-S400-X9.pdf

4. HanN15N191U board IWIIALT

http://arduino.cc/en/Main/arduino dMgga2560
5. datasheet board
http://www.atmel.com/Images/dac2 54 Rpdf
6. 1aNN1IN19U board
http://arduino.cc/en/uplodds/ Main/arduino-mega2560 R3-schematic.pdf
7. Ultrasonic ranging modwlt : HC-SR04 T(o
http:// jaktek.com/wp-?@}?nt/u[‘)_loads/ZO 11/12/ g\g}.lm.pdf
s. gilo14 dia Y1aginalula®d
http://202.28.72.148/~picnic/dia/Dia_Manual.pdf
9. M3WeU flowchart
http://meewebfree.com/site/start-website-builder/25-flowchart-for-programming
10. §167a santls AdriayTUsun3w arduino
http://www.logicthai.net/node/10
11. noufideaazms ldow

http://www.elec-cm.com/srt/attachments/article/55/ Tunu§N%20 Lo ez s 1a

?J‘Ll.pdf
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CD4050BC 130 CD4050BE Datasheet

I
FAIRCHILD

I
SEMICONDUCTOR

CD4049UBC - CD4050BC

Hex Inverting Buffer -
Hex Non-Inverting Buffer

General Description

The CD4049UBC and CD4050BC hex buffers are mono-
lithic complementary MOS (CMOS) integrated circuits cons
structed with N- and P-channel enhan ent modg
transistors. These devices feature logic level conversion
using only one supply voltage (Vpp). The input signal high
level (V|y) can exceed the Vpp supply voltage when these

devices are used for logic level con ns. _ThaSe
devices are intended for use as hex buff DSHCDTL.
TTL converters, or as CMQS current drivers, and at ¥pp =
5.0V, they can drive directly two DTL/TTL loads ower the
full operating temperature range.

October 1087
Revised January 1999

Features
BWide supply voltage range: 3.0V to 15V

B Direct drive to 2 TTL loads at 5.0V over tull temperature
range

M High source and sink current capability

Special input protection permits input voltages greater

thamivp

pplications
CMOShex inverter/buffer

MOS to BTL/TTL hex converter
WOS current “sink” or "source” driver

» GM@S HIGHA0-LOW logic level converter

Ordering Code:

Connection Diagrams

CD4049UBC
NG L=F F NC K=E E 4= i}
IIE Irs 14 Ii’.‘i |u 1 10 L]

3
Y

1 2 1 O 5 ] 1 Ia
vpp G-A A H=§ 1 1=C C Vss
Top View

N16E lﬂﬂ lastig Dual-In-Line Fack
Davices also available in Tape and Reel. Spac |J|.'-'?I]:' ||££?&E"nﬂlfufa 2

Order Number Package Number Package Description
CD4049UBCM M16A 7 16-Lead Small Outline Integrated Gircuit | L_\'_ﬂ'r").‘ JEDEC MS-012, 0.150" Narrow
CD4049UBCN N16E 4|16 Lead Plaste bual In-Line Package ( i:'DIF{‘:fEDEG MS-001, 0.300" Wide
CD4050BCM M16A N ead Small Outline Integrated Circuit @%IC), JEDEC MS-012, 0.150" Narrow
CD4050BCN 1P}, JEDEC MS-001, 0.300" Wide

Pin Assignments for DIP

CD4050BC
NC L=F F NC K-E E 4=0 1]
||s |1__ 14 13 | 12 1 10 ]
| [ lx 3 4 5 B 1 ]
Vpp G=A A H=B B I-c c Vsg
Top View

© 1999 Fairchild Semiconductor Corporation DS005971.prf

www.fairchildsemi.com

layyng Bupisauj-uoN xaH - Jeyng Bupieaul xaH 990507AD * 0AN6¥0rAD
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Nokia 5110

PCD854448 * 84 pixels matrix LCD

Philips Semiconductors Product specification
48 x 84 pixels matrix LCD controller/driver PCD8544

1 FEATURES 2 GENERAL DESCRIPTION

» Single chip LCD controller/driver The PCD8544 is a low power CMOS LCD controller/driver,

designed to drive a graphic display of 48 rows and
84 columns. All necessary functions for the display are
provided in a single chip, including on-chip generation of

48 row, 84 column outputs
Display data RAM 48 x 84 bits

* On-chip: LCD supply and bias voltages, resulting in a minimum of
— Generation of LCD supply voltage (exiernal supply external components and low power consumption.
also possible) The PCDB544 interfaces to microcontrollers through a
— Generation of intermediate LCD bias voltages serial bus interface.
— Oscillator requires no external components (extefnal The PCD8&544 is manufactured in n-well CMOS
clock also possible). technology.

External RES (reset) input pin
Serial interface maximum 4.0 Mbits/s 3  APPLICATIONS

CMOS compatible inputs
Mux rate: 48

»uTelecommunications equipment.

Logic supply voltage range Vpp to Vss: 2.7 10 883V
Display supply voltage range V| o 10 Vas

— 6.0to 8.5 V with LCD voltage internally/generat
(voltage generator enabled)

— 6.0 t0 9.0 V with LCD voltage externally suppli
(voltage generator switched-off).

Low power consumption, suitable fombatieryeperaicd

systems

Temperature compensation of V| cn
Temperature range: —25 to +70 °C.

4 ORDERING INFORMATION y

Lan

e /)

PACKAGE
TYPE NUMBER é‘ D
NAME )-?-h DESCE‘IPATI&&) VERSION
PCD8544U - ﬂ%ﬂmﬁﬁrﬁAﬁ tﬁwﬂ'@g‘&r 4 dummy pads _
FIiGe™



Philips Semiconductors

Product specification

48 x 84 pixels matrix LCD controller/driver PCD8544

5 BLOCK DIAGRAM

T4 —|

to CB3 RO to 47
|
| B} *
COLUMN DRIVERS ‘ ROW DRIVERS |
BIAS ]
Vigpe —»| VOLTAGE ‘
GENERATOR
ATA HES }——' SHIFT REGISTER |
[ -
V oo
Vicpt+— Lo
GENERATOR LAY DATA
RAM
. 34) “ TIMING
i | GENERATOR
Vop1 toVppe ——— 7
Vggto Vggo ——— :
DISPLAY
= = ADDRESS
1= / SS C ER GOUNTER
w— Y
TieF—> I

Iy
FER \N'

LT ToneV

LN

X

|
Sy
——

Tapnalula0s” =

Fig.1 Block diagram.
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Philips Semiconductors

Product specification

48 x 84 pixels matrix LCD controller/driver

PCD8544

6 PINNING
SYMBOL DESCRIPTION

RO to R47 LCD row driver outputs
C0 1o C83 LCD column driver outputs
Vss1, Vssz ground

Vop1s Vooz supply voltage

Viep1, Viepe LCD supply voltage

T1 test 1 input

T2 test 2 output

T3 test 3 input/output
T4 test 4 input

SDIN serial data input
SCLK setial clock input
D/C data/fcommand
SCE chip enzable

osc oscillator

RES external reset input
dummy1, 2, 3, 4 | not connected
Note

1. For further details, see Fig.18 and Table

6.1 Pin functions

6.1.1 RO 10 R47 ROW DRIVER QUTAUTS!

These pads output the row signals.

6.1.2  CO 1O C83 COLUMN DRIVER

ITPUTS:
These pads output the @mn signals;

6.1.3  Vggy, Vasoi NEGA \? WER SUPPLY RAILS

! J,
Supply rails Vss and Vses mustQ&Ta‘ﬁ'ﬁﬁfu‘a{j

6.1.4  Vppi, Vopz: POSITIVE POWER SUPPLY RAILS

Supply rails Vpgs and Vppp must be connected together.

6.1.5  Vicoin Vicpe: LCD POWER SUPPLY

Positive power supply for the liquid crystal display. Supply
rails V|, ¢p1 and V| cpe must be connected together.

6.1.6  T1, T2, T3 AND T4: TEST PADS

T1, T3 and T4 must be connected to Vss, T2 is to be left
open. Not accessible to user.

6.1.7  SDIN: SERIAL DATA LINE

Input for the data line.

6.1.8 SCLK: SERIAL CLOCK LINE

Input for the clock signal: 0.0 to 4.0 Mbits/s.

6.1.9  D/C: MODE SELECT

Input to select either command/address or data input.

6.1.10 SCE: CHIP ENABLE

The enable pin allows data to be clocked in. The signal is
Bgtive LOW.

6.1511 OSC: OSCILLATCR

Whegithe on-chip oscillator is used, this input must be
connegeled to Vpp. An external clock signal, if used, is
conneeied to this input. If the oscillator and external clock
are bm}xﬁ_inhibited by connecting the OSC pin to Vgs, the
displag.je not clocked and may be left in a DC state.

g aveid this, the chip should always be put into
Fbwgr-down mode before stopping the clock.

6.1.12 @HEEET

This si ill reset the device and must be applied to
nitialize the chip. The signal is active LOW.
L
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4x4matrixmembranekeypad-v1.2

Web Site: www.parallax.com Office: (916) 624-8333
N/ z Forums: forums.parallax.com Fax: (916) 624-8003
/\ n Sales: sales@parallax.com Sales: (888) 512-1024

Technical: support@parallax.com Tech Support: (888) 097-8267

4x4 Matrix Membrane Keypad (#27899)

This 16-button keypad provides a useful human interface component for microcontroller projects.
Convenient adhesive backing provides a simple way to mount the keypad in a variety of applications.

Features
®  Ultra-thin design
*  Adhesive backing
® Excellent price/performance ratio
® Easy interface to any microcontrollef
® Example programs provided for the/BASIC,
Stamp 2 and Propeller PBX32A
microcontrollers
Key Specifications
®  Maximum Rating: 24 VDC, 30 mA

® |nterface: 8-pin access to 44 matri

* Operating temperature: 32't@ 122 |
(0 to 50°C)

® Dimensions:
Keypad, 2.7 x 3.0 In (8.9 x 7.6 M)

Cable: 0.78 x 3.5 ing@'0 x 8.8 cm)

Application Ideas
®  Security systems

®* Menu seleciica f(o

® Data entry for %e\%ied syste*r‘ﬁ:sﬁ J 9 \)f\
Mendginaiulad®

— Il

Copyright © Parallax Inc. 4x4 Matrix Membrane Keypad (#27899) vi.2 12/16/2011 Page 1 of 5



How it Works

Matrix keypads use a combination of four rows and four columns 1o provide button states to the host
device, typically a microcontroller. Underneath each key is a pushbutton, with one end connected to one
row, and the other end connected to one column. These connections are shown in Figure 1.

ctions

In order for the micr@€ontroller press%il first needs to pull each of the
four columns (pins 1-Zj¢either lo e, and t poll the states of the four rows

(pins 5-8). Depending o tates of the ns, the mlcrooont@ can tell which button is pressed.

For example, say your progra n pulls the first row high. 1t then reads

the input states of each column, m&iﬁj‘a&hls

means that a contact has been made
between column 4 and row 1, so bution ‘A’ has been pressed.

Copyright © Parallax Inc. 4x4 Matrix Membrane Keypad (#27899) vi.2 12/16/2011 Page 20of 5
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3 mm Round LED (T-1)

| EVERLIGHT
Technical Data Sheet
3 mm Round LED (T-1)

204-15UTC/S400-X9

Features

¢ Popular T-1 colorless 3mm package.

¢ High luminous power.

¢ Typical chromaticity coordinates x=0
according to CIE1931.

* Bulk, available taped on reel.

* Pb free.

¢ ESD-withstand voltage: up to 4

¢ The product itself will remain w mpliant version.
Descriptions
¢ The series is designed fora

Applications
* Outdoor Displays
* Optical Indicat(ﬁ
¢ Backlighting
* Marker Lights

Device Selection Guide

Chip
PART NO. Lens Color
Material Emitted Color
204-15UTC/S400-X9 InGaN White Water Clear
Everlight Electronics Co., Ltd. hip\:www.everlight.com Rev 1 Page: | of 7

Device Number: DLE-020-361 Established date: 07-25-2005 Established by : Amy Ma



EVERLIGHT

Technical Data Sheet

3 mm Round LED

(T-1)

Package Dimensions

OMTM

Notes:

204-15UTC/S400-X9

1.All dimensions are i millimeters, and tolerance 15 0.25mm except being specified.

2.Lead spacing is meafhred where the lead.emergesfrom the package.
3.Protruded resin under [lange 199 Smm Max LED,

Absolute Maximum R:tings( Ta=25T)
Pargmcter Symbol ting Unit
% L
Continuous Forward jrgnt I 25 mA
5 - = 6-
2 B )
Peak Forward Current(L Hnw ?ﬂ'ﬁl}[i‘z“) '\‘ll Iﬂﬂﬂal 100 mA
STUTTITITaATS"

Reverse Voltage Vi 5 A%
Operating Temperature Tops. -40 ~ +85 i
Storage Temperature Ty -40 ~ +100 T
Soldering Temperature (T=5 sec) Tl 260+ 5 G
Power Dissipation P4 100 mW
Zener Reverse Current Iz 100 mA
Electrostatic Discharge ESD 4K \%
Everlight Electronics Co., Ltd. http\:www.everlight.com Rev 1 Page: 2 of 7

Device Number: DLE-020-361

Established date: 07-25-2005

Established by : Amy Ma
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arduino-mega2560 R3
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Pin Mapping arduino-mega2560 R3
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Summary arduino-mega2560 R3

Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0O Pins 54 (of which 15 provide PWM output)

Analog Input Pins

DC Current per 1/0 Pin

DC Current for 3.3V Pin

Flash Memory

SRAM

EEPROM

Clock Speed
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Ultrasonic ranging module : HC-SR04

@@= ITead Studio
' AMake Innovation easier

Tech Support: info@iteadstudio.com

Ultrasonic ranging module : HC-SR04

Specifications:

power supply :5V DC

quiescent current : <2mA
effectual angle: <15~

ranging distance : 2cm — 500 cm

resolution : 0.3 cm

X 1 ., N
N _. \\\\‘:r. :
OQ.-, Q Practical test of performance.

. | Best in 30 degree angle

HC-SR04 www.iteadstudio.com 03.11.2010



el Sl
' Make Innovation easier

)

Tech Support: info@iteadstudioc.com

Sequence chart

Initiate Echo back
10uS{TTL to [signal pin se width mrrespnn(-ils to distance

out 150uS-25ms, 38ms if no obstacle)

Signal
Formula
pulse width (uS) /58= distance (em)
pulse width (uS) /148= distance (inch)
Internal

Ultrasonic Tr, ill issue B 40kHz pulse

A short ultrasonic pulse is transmi 0, reflected by an object. The senor receives

this signal and converts it to an el next pulse can be transmitted when the echo
is faded away. This time period i he recommend cycle period should be no

less than 50ms. If a 10ps widt] : i the signal pin, the Ultrasonic module will

Library:
http:/fiteadstudio.com

HC-SR04 www.iteadstudio.com 03.11.2010
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dd' d' d' Y [
Q‘llﬂﬁmﬂuqﬂ!ﬂﬂﬂmﬂﬂﬂﬂiﬂiﬂﬁ“lu
® Jump Wire (Male to Male) 817 20cm. 311U 40 i
® Jump Wire (Male to Female) 817 20cm. 914U 40 1

® Jump Wire (Female to Female) 817 20cm. 91494 40 i
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Module 5140] Noennuuziianly board arduino-mega2560_ R3

Servo specfication:

Model:DS04-NFC
Weight:38g

Size:40.8 x 20 x 39.5 mm
Torque:5.5kg/cm(at 4.8V)
Speed:0.22sec/60°(at 4.8V)

Voltage:4.8v-6v

o o
Temperature:0 Ci#so C

Current: <_100081A
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Buzzer Module

Description

Introduction: ~ Buzzer Module use DC power supply, as voice device widely used in
electronic products like computer, printer, duplicator, alarm, electronic toy, auto electronic
equipment, telephone, timer .Active buzzer directly connected to 5V rated supply, this can be
continuous sounding .The module combining with Arduino sensor shield can do simple circuit

design, "plug and play."
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MANHIN VU

Y] d
AN 31T NUIY51UNIN Arduino -1.0.4 (NanHAIAMUNBIC+H)

U
Y

A13AAAY Driver V04 USB  Bridge v04U035A ET-MEGA2560-ADKU®3A ET-
a . 3 % 4 1 % a 4
MEGA2560-ADK 32 19%¥W USB Bridge ¥94 FTDI (Hudinarelumsiouaenunouiinnes

. o o % 4 [ Aa 1 4 1
PC TA8 USB Bridge ¥4 FTDI veiintnnidudnarslumsyendetazinnedoasseriing

4 A o o s

IATP4AONNIADT PC 11 MCU ATmega2560 ¥94105A ET-MEGA2560-ADK Tugiluunaeq

4 1 { o L] a 4
WO3AOYNTN (Visual Com Port) Tag 1151051 Application A1 NMINUDIUUADNNIADS PC

o . < ¢ A A " o ¢ <
571191150051 Arduino 321U WOTe USB NF¥pUAPNUVBTA ET-MEGA2560-ADK 11U
s A 1 =& 1 c)j £ Y A a 4 Jq Y o a 09/’
WOIATOEITOYNTN (Com Port) FOINTIUNTNY 301175097 UNUADTYDIR 1HABTINITAAAY
9 o . 4 A o 4 ' J

Driver @451 USBBridge 104 FTDI 130awuan tosiinisi¥eouseais USB voduesa ET-
¥ Y
MEGA2560-ADK 19181 USBHUB U04A308A0LNW11¢03 PC &2 Windows 9£1In3AA«a
. 9 Y A 1y A J (2N BN a 09: . Pl 3
Driver 1todIagoa Tuiia 1ad a5 oined Muaes PC §111nefada Driver ¥4 FTDI 13nouf

Y
U % (%

9 o a q’;’ . Y v J Y~ 9y a £ Ao dy
ZADININITAAA Der€r1WﬂUU@iﬂ1‘ﬁl JOUAYNDUHBINAIAUVUADUANUY

=\

1. w3guuAY CD ROM 7159 Drigdae1 FIDI 11 1dndon wie Tunsdindldldsh

a c?/‘ . = 4 4 . <]
M3aadaT1sunsuvee Arduing, | iGews dduaanne el vldiaesveaTsunsy Arduino Nazll

% 9/

Driver ¥09FTDI daua3 o 171 #G0n: 0T 10092087 “C:\arduino-0012\drivers\FTDI USB
Drivers\” 6 ?0)
A
o 4
Eﬁé&‘é}o-ADK [ UNesA USB HUB ¥04
L]

2 ﬁ”lﬂﬁL?TEJ‘]Jﬁw?&ﬁ' 211959 ET-
, Ny fula

- 1ag
1n509A0UNUADS PC &9 Windows fumggwuqﬂﬂmﬂm Tawiilu “FT232R USB UART”

k4
uazuda ¥ 1$in3AaA Driver ugunsal fagl

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

FT232R USB UART

\) If your hardware came with an installation CD
452 o floppy disk. insert it now.

what do wou want the wizard to da?
() Install the software automaticall [Resommended
(%) Install from a fist or specific location [Advanced]

Click Next to continue.

.
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: <
3. Glﬁ!.ﬁ 90 Install from list or specific location(Advanced) L!’g 21A0n Next ¥4 Windows 1

wude I dsvydumiaInamesHus3919d Driver voe FTDI 13 Alidoni Browse uay

o 74 & % : o a 2
idonldsDrive waz Trlames My 1da Driver 13 ed 11418 nsAan T sunsuves
) :
Arduino 131182 Al¥itaen 11 “C:\arduino-0012\drivers\FTDI USB Drivers” 11321880 Next
Aag1

Browse For Folder

Select the Folder that contains drivers for yvour hardware,

= 5y arduino-0012 -
= 5 i }-
EN N expes =
+ ) hardware
] ) java
) lib
3 reference
# ) skebchbdk
) AVRDude
== avr-libc-l.ﬁé? &

U

To wiew any subfolders, J' af
'y

Choose this option to select the device drver from a list. Windows does not guarantes that
the driver pou choose will e the best match for pour hardware,

< Back I Mewt > !ﬁ Cancel

k4 Y 4
o o a o . o J
4. luduaouil 1Usunsy Windows 91291msAunIazAaas Driver Tnnuginsal %30

o 1 o 3 A Y Y A .. [
ANAFIUNITNINIULTIUTYUIDY LAUADN Finish ﬂqzﬂ



Found Mew Hardware Wizard

Please wait while the wizard searches. .. b

~.
&y

@ FT232R USB UART

Completing the Found New
Hardware Wizard

The wizard R&s finished instaling the softwars for

LI5B Serial Converter

Click Finigh to cloes hyizard,

7_:F \ s Firish | Carical

5. ﬁﬁ\‘]fﬂ'lﬂﬂWﬂﬁ@ﬂ Drlvel‘ ﬂﬂﬂﬂ]iﬂ!t’liliﬂﬂiﬂéﬁﬁ’) Windows ﬂﬂ ATNUN

aﬂﬂﬁmiwuﬂﬂwamaaa Tﬂﬂ%gﬁgﬁéuﬂiqfﬂhge@senal Port” tazude 144 19ms

£ g

ﬂﬂm Driver I Auginsai lviAsyapilu “USB Serial Port” Snnsantls Fanlidense 21

D.

fuvieTames i n g Driver 13 Glfq“lmaf)ﬂmuawﬁumuiuﬁ'waﬂ 3 6431

U

Found New Hardware Wizard
Welcome to the Found New
Hardware Wizard

This wizard helps you install software far:

USE Serial Port

\) If your hardware came with an installation CD
“ZE or Hoppy disk. insert it now.

‘Wwhat do you want the wizard to do?

Inztall the software automatically [Recommended)
() Install from & fist or specific location [Advanced]

Click Mest to continue,

[0 J( o )
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Found Mew Hardware Wizard

Please choose your search and installation options.

(&) Search for the best driver in these locations.

Use the check boxes below ta limit ar espand the default search, which includes local
paths and removable media. The best driver found will be installed

[[] 5earch removable media [floppy, CO-ROM. .
] Include this location in the search,
E:arduing 0012\ fivers\F DI USE Diivers v

() Don't search: | will choose the driver to install

Choose thiz option to-select the device dnver from a list. Windows does not guarantee that
the diiver you choose will be the best match for your hardware.

 Back n Mt > Il Cancel

4 Y 4
% . ) a o . [ J
6. Tuduaouii Tals1n31 Windows 189113 A Az AAAS Driver Tinuglnsal %50

o 1 o 3 A 9 Y A ] ] o
ANAFIUNITININIULTTUTYVIDY LA Finish @Qgﬂ

'ﬂ'

Please wait while the wizard

r -Eancel
Cl nnh W"

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software tor:

j USE Serial Port

Click Finish to close the wizard,
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Tuaeut 1 lUn “My Computer > Control Panel > System > Hardware > Device Manager” 1an

Yy A

#IM3A52970UN Ports (COM&LPT) 1a19N¥oun3 “USB Serial Port” ¥4 11 159ad mauneraa

U

a <K

Jd v 1 4 @
Y99 Com Port ¥osgnsainena1 13 e lddredadalumsisonldan degil
L Dewice Manager g@@

Fle Action Vew Help
- = & 2 LRS- F ]

& i Computer

+ 2 Disk drives

& & Display adapters

+-.h DVDICD-ROM drives

% =3 Floppy disk controllers

+ 13, Floppy disk drives

¥ 3 IDE ATAIATAPT controllers

& TEEE 1394 Bus host cortrollers
Keyboards
Wice and other pointing devices

. B3 Hetwork sdapters.
&/ Ports (COM E:LPT) | o
1 o Printer Port (LPT1)
A Proliic USB-to-Serial

i
m Port: (@OM4)

ideo
Syshem devices
% Universal Serial Bus controlers,

g
2. §

o Sqy = 24 A Y o g v
8. 1umuﬂﬂuu1ﬁﬂﬁﬂLNWﬁwLﬂia 18 (W UINIUD POI’tS(COM&LPT) LAINBDIN

sl A i~ a qaj ] ]
91/n30iN¥0“USB Serial Port” A 1111131 590 Driver MiSoudoouan vse o1 luwile
1 d v 1 ] P .4 A 1 9 9
Tginsaiaenanlyginsoi et se fETMEGA2560-ADK” w30 'li Tinadoudiens
di e T Y v A = [ 9 []
00Ad19USB 09N 510%091) N @A Aausaosdto L udiodeudis USB naudun v
& do 1 & 9 Y1 1 \A\Z ' Y &9 Yo a 7
ﬁwmmqﬂﬂmmﬂanaﬂzmmﬂsmg“lwmuﬂnﬂﬁ (1jgpdgnADs Aldmmsaanmudn

' o ' ] A ) v
Tabsw%ammqﬂﬂm‘fmﬂa?ysiaﬂimgm’hmq USB %aﬁal Port Properties Yun A2 1700

1 Port Setting 143A9N Advance L‘ﬁﬁl&ﬂ“ﬁ{ﬂl&%ﬁﬂ@ﬂﬂiﬁiﬁﬁﬂu%@EJ Al
. . Yo I
a. USB Transfer Size > Receive (Bytes) s muaiilu 256
. . Yo I
b. USB Transfer Size > Transmit (Bytes) ¥dvuailu 128

. . Yo I
¢. BM Option > Latency Timer (mSec) ¥dvuailu 1



USB Serial Port M3) Properties

General | Part Settings | Driver | Details|

Bitz per second

[ ata bits: |8
Parity: |N0ne
Stop hits: |‘I

Flow contral; | Mane

Restare Defaults

Advanced Settings for COM5

LSE Transfer S
Select loner s?

- Select higher

Receive (Byte

Transmit (Bytes):

. S
e AL Serial Enumerator

T L Serig 6
‘aﬁ OF
u ‘Ent On Surprise Removal

et RT3 On Close

Tirizouts

Hinimum Read Timsout (msechi

oooooM

IMinimLm it Timendt (msec): m Disable Modem Ctrl At Startup

80



81

M3NauUs1n33ve4 Arduino mega 2560 r3 Board @38 arduino-1.0.4

ausnAudIUesA Arduino mega 2560 13 93 AadaT1sunan Bootloader 13
T McuilufitouZesnds Taold Bootloader ¥ “stk500boot v2 mega2560.hex” Fari
Bootloaderi 1913314910 Arduino 108 1151031 Bootloader e lddmivandodemsiiods
Upload Code MnAauiiames PC 19D McU luvedamianu Taslidedldnseallsunsy
mouenlidgeen FanmauiAves Bootloader 1 Arduino-0022 ﬁﬂmﬁuﬁamiﬁnmgﬂuﬁqﬁ

- doansiuTdsunsuniouendas Protocol 11111 stk500v2

- 1921157 Baudrate 115200 Tael¥a11ud XTAL 16 MHz

~TaJ5uns3 Bootloader 1119 8K Byte 1191176111119 0x3E000-0x3FFFF

~1% LED fidefuan Digital-13 11 aa a0 1us luvazdi Bootloader 11911

- Tlsunsnu Bootloader %zﬁmuiﬂﬂé’@Tuﬁﬁnﬂﬂ%wﬁqmﬁ% Tag MCU 9%

a oA o [ q‘/ Y o
anlsaaaodemsan ldsunsudmsude i

v Y 0
Fuduiiiaulu Bootloader 1novayaldi

[ 1 ' { o 1<
A3 UploadCode 19y MCU uaian laifian oasinnmelunaindmuall fee

nszTaalUviaruauTdsunsund 15 va

U

W
i, |

b=

= sthS00boct.c I@mt PR
=:| Ciie =
E] 50 6B :] I\

g - 4l al. =
H b n TES00V2, prproj
) 5 IFl
— "

f115UV05A ET-MEGA2560-ADK 111 92309503 Reset MCU tiu U8 Tuiaain

USB Bridge(FT232RL) Tag141 DTR 910 FT232RL i uanaiugumssidia MCU

M3sAanalUsunsy Arduino
2 k4

g0 T1/5un31 Arduino 17 1d5umsWernnvun i eunsaldauiy

a oA 1 Y d! CY = [
seuudfiiamsuuuaieg 18vate Platform Failagiiu (Ao fueeu we.2554) Talsunsuves

o 1% I [ o
Arduino Ta5umstfulguilugu nesHu “Arduino-0022” 1d1 Taeli Tusunsulfidenldau 4
Y

Platform 119 Windows,Mac OSx!taz Linux Taggemaunsodnll as19eeu n3o Download

Tsunsugulnainues Arduino u1da1u'lav5 Tae luidoar 14916109910 “http://arduino.ce/”
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WutlsgdrlaglumsandaTUsunsuuee Arduino 1711931915 Unzip 187 Copy li/Aada 131y

o 1 J . v o 1
mlmuﬂﬂamm “c:\arduino-0022” A4MIDY13

& C:\arduino 0022

File Edit View Favortes Tools Help
Qo - © - [ Search Foldsts [T
Addresg 159 ¢ \arduino-onzz ) hall > e
File and Folder Tasks = drivers examples
_’) Make & ne de
& Publish this folder to the
el har dirar e java
{2 “Share this folder
. libraries
Dther Places 2 ~ L
14 Run
e Local Dick ()
)y Beunents ! Laols
(&) Shared Documents =
My Carnputs
G e pices y cygiconv-2,dl
" lipusba.di
Details @ - - 1121
Al b bUSB-win32 - DLL
arduino-0022 ; ==a
Folder N svisions. b %
Date Modffied; Friday, o ? T}:,'TI_‘”E rateSerial.di
December 24, 2010, 3 {ggm 1 Rl
Z\
s 3

nagoueuIsunsnly 1109 Axduing

waqmﬂwm"lﬂm%;mmiﬂmﬂm Aedttino Lﬂw%ﬁﬂmamgm fiflusuatody
Funouveansmenmsui Qﬁyyamilﬁ@h ﬁ@aﬂﬂ Afuisesweamsldam ns
Weulisunsy uag miﬁﬂmwﬂuimmmummmmmmm udnoudus9zAeINITARAY
Tsunsuves Arduino e 1ifuTusunsudmsudnuiSonsd Falidrduiunoudaoluil

1. M58 Run Tunsu “arduino.exe” vz lanansgl

= IE]E<)
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& - v Y o o P P D) o
2. luasausnveamsizenlsau Tdsunsy Iniminmsimvuaszuuesauisnag lsauny
= 9 a A v A A 9
1151053309 Arduino iFsuseadonau tosainluilegiiui UnmseenuuuIvIHATAIN
4 4 4 [ o ] o 9 1 [ @ . 9
gsansuesanuuagd il iusu T sunsuiamIved Arduino 13u1nune

' =~ J Y o A o & Jd 3
Hag3n Iﬂﬂﬁluﬂimﬂlﬂ\‘lﬂﬂiﬂ ET-MEGA2560-ADK Gl“ri’“lfnﬂ'lﬁlaﬂﬂﬂWﬁuﬂGﬁﬁ]‘U@’iﬂl‘ﬂu

a s @
“Arduino Mega”Iﬂ gAANIIAN “Tools > Board > “Arduino Mega” @Ng‘ﬂ

5@ sketch_sep12b | Arduino 0022

Archive Sketch
Fix Encoding & Reload
Sefial Manitor

ChrHShift+M

Arduino Uno

Eurn Bontloader

Arduinia Fie

Arduing BT w] ATmegases

Arduini BT w] ATmegal69

LilyPad Arduino wf ATmega32s

LilyPad Arduino wi ATmegales

Arduini Fro o Fro P (59, 16 MHz) wj ATmegaszg
Arduino Pro or Pro Mini {5V, 16 MHz) wj ATmegal 68
#rduino Fro o Fro Pini (3,54, 8 MHz) w] ATmegadzs
Brduing Pro or Pro Mini (2,39, 8 MHz) w] ATmegal6s
Afduign NG or older w ATmegal6s

Aging M or older wi ATmeged

3. Lﬁ@ﬂﬁWUﬂﬁmmajs}WQ{@ﬁiw%’ua@ﬁiﬂﬁémiﬁ a5a IWasafunineay Comport
H 1 =) 4 1 J 4 =)
ﬁmi%’qm"ﬁﬂiﬂum?mﬂam‘%’iﬁqﬁ%ﬁwﬁmﬁa&m Comport Y9UATBIADNNUADT PC

iWlcoms T¥aanmundi Tools > Serial Port > COM3 #1431
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=) a P . Y A 4 A
4. nagaueuTsunsy Tagnanundn File > New 432U 11/5005unaao #3091
o A d v (] { 4 a3 g o
l¥msdailalwddedranasia Budrwununun 1§ Tasluniveuuziildinaaeudie

Tsunsulunsznsy Taelviiaen “File > sketchbook > Examples > Digital > Blink” 49% 18
Aag1

©@ Blink | Arduino 0022

Blink
Tuens on an LED of for oné second, then off £or one Sscond, repsatedly.

This exauple code is in the public domain.
i

void setwp() {
o a

H
b e
Dl {13, OUTRUT) ;

}

woid 01
di (13, HIGH): © th LED
delay(1000); & -8 3
a1 (13, 10W); 8 & - Bop
delay([1000); d :

5. éfmﬂaTaJiuﬂ'i@ﬂﬂﬂﬁmmtfiﬁ “Sketch >,Verify(;/;ompile” MPATNADUAAIA
J i1 X

iuiﬂmﬂiu’hg’ﬂ&'ew%ﬁ%@

PREAN
Q o

©9 Blink |

File  Edit

Show Sketch Folder Cbrl+k

Irmport Library. .,
Blink Add File....

»
Turns’ OF af LED 67 EOF ORe Second, then Off for one second, repeatedly.

This exauple code 15 in the public domaix.
2

4

oid setup() {

## initialize the digital pin as an ourput.

/7 Pin 13 has an LED connected on most Arduine boards:
pinfode (13, OUTPUT) :

}

woid loop() {
digitalWrite (13, HIGH); // s=t the LED on
delay(l000); 44 wait for & second
digitalWrite (13, LOW); £/ set the LED off
delayiloon) ; /4 Walt for a secthnd

i
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6. &4 Download Code 1¥fuv0sa Tasaanwndideni “File > Upload to I/O Board”

o 1 o <3 Y { o @ J & {
udasednagauTlsunsuiauede 1¥asIniiiing Upload Code TrnuvesaiiluiiGonios

Y ] A ¥y o o Aa Py v A o < a
Lla’J‘U'E]'iﬂﬂ%miuﬁuﬂNWH@ﬂﬁJﬂTﬁ\‘]ﬂWEluul’lcluiﬂil!ﬂﬁuﬂuﬂ Iﬂﬁl%%ﬁﬂlﬂmﬁu LED NIgNTU

a Y v o 9 3 a = £ Y @
anLiae Al ?fa‘Uﬂu"th A2eANN5 Yz 1 31N asaan Glfﬂﬂﬁihlﬂwamgﬂ

[
Coan..
Shetchbock
Exerples
Chge

Save

Page Setus
Pirc

Preferences

Cuit
i

wold Loop() |
delny|lO00):

1= 1Ay |1000)

}
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mds nazdu)sengqnldaunulilsunsu arduino-1.0.4

'
o o

Mdaldau
contents
structure
structure
setup()

loop()

functions

{} curly braces

; semicolon

/*... */ block comments
// line comments
variables

variables

variables declaration
variable scope
datatype

byte

int

long

float

arrays

arithmetic

arithmetic

compound assignments
comparison operators
logical operators
constants

constants

MANHIN A

true/false
high/low

input/output

flow control

. a% te(pin. valuo)
italWrite(pin, value
3
gReiﬂﬁpin)
S - n 1te(pin, value)
Menggmalufad® "

delay(ms)

millis()

math

min(x,y)

max(x,y)

random
randomSeed(seed)
random(min, max)
serial

Serial.begin(rate)

86



87

Serial.printIn(data)
appendix

digital output

digital input

high current output
pwm output
potentiometer input
variable resistor input

servo output

TaseadaveeTisunsu

= l 1 1 I~ L] q'/ 1
M5 1154054 Arduino board Haau1lszppwpdisieauiauilullsunsudeensoflavuansaiu

void setup()

{

statements;

}

12
. %
void loop() P
y) - 249
{ Nenaginaluiad®

statements;

}
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o"o)

1 1 A [l I ]
Tsunsudesluaiu setup() AdINMITAToNNTIETNAUTFU 91 loop() eI

[

1 Y
MIMNUKEn Feisaesduianudvalumsiinuvesussa

g

Haduludau setupO) A5z lidmnmvuamd i snauiivesTusunsy Fauiuee
o ~ 091’ = o 1 d' i 1 dy 9 o [
mauiesnsuaazinuneu Tusunsuouq drvunnldsunsuludiuiioz Isdmsums
o Y A [ I A 0911 ' a ' . @ J
fmuantiinuvesds AVR lulasaouInsames nTeaenIMsanApIDL serial NUgUNTol

d’ o 1 LY o ) 1 d‘ 1 ) 1
ou Tdsunsu loop UaeIn 1sunsuy setup uazumz‘wmuammmuama"lﬂ IFUBDIU
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R [ . . I Y dyra’ o o .
A1 input ATV triggering outputs (Juan T1/sunsuinduTsunsumnurdnvod Arduino
gazmauauIngvedszuuy
SETUP()

) d" ~ 9 =} nsz‘ = A a Y Y o o
WadutzgnFenldnuiesnsudenie Tsunsugnisuleau ledmsums

o J o A 3 1 a [ . dy I 1 o A Y
MUUAMYDIVIVDIAL AVR NT0AIAINTAAADLUDY serial TUsunsuiidluaiusuilunzios
AR Y o 1N o @ v v g
Naaugdtiuee ludisdene ludniunany
void setup()

{
pinMode(pin,OUTPUT); // set the 'pin' as output
}

LOOP()
@ o v o I
M8991ni538n 1150053 setupO) wd @1 38033 loop() 2z UABaz Iz WY

g el Tdsunsuiaumuaniugdi

void loop()

{
digitalWrite(pin, HIGH); // turn§pin' o1

delay(1000); // pauses for one sg¢ond

degital Write(pin, LOW) // farns "pin' off] ?0)
delay(1000); '5)0\ P 65\)'\
} Nenaginaluiad®
FUNCTION

o g o @ A 4 1 o o & o 4 o
erudunguirdeailiveSonuaznguirdedarziauileilesugnisonly uenan

A ~ 9

a%u void setup() 1ag void loop() uAeTHeFudUa NNWTou 1H1U(build-in) Feaz TdoTue
ao'll
o A o =) dg’ d‘ Y o ~ 3’ @ A o o
HlaFuihaummeannsodsuiuite Hiauign fuiieaannuedvesiids u
P ) A 9 9 ° A 1A o A ) Y A A Y o1
msafeflaruazisududremsiuaytiamnilafuszaundu i lsunsuniGon 19 v int
o o 9 o A A Yo 1 . ' A 1A o A Y g A
Fnsum integer ileFu liTnsAua 32198131 void dennsiamnilasuaunduaziiuie

o < : IS 1 a s A o o
memmmﬁl’m’maUcﬁﬂ%z&ﬂumwwmmaiﬁ%mﬂﬂﬁ}ﬂuﬂwu



type functionName(parameters)

{

statements;

}

et e integer type function delayVal() MddsminnaluTilsunsyla
81UANBY potentiometer M3 MVBINeF UL TrUAGIS v 1Az 1Av84 potentiometer
Fafien 0-1023 wuiiu B3l v imfumisaniudae 4 ie i ldem 0-25s gaesadamnguly
¢4 main program

int delayVal()

{

int v; // create temporary variable 'v'

v = analogRead(pot); // read potentiometer value

v /=4;// converts 0 - 1023 to 0 - 255

return v;

}

{} curly braces
mﬁu‘iﬂﬂﬂﬂ%’gﬂum%wmmﬁauﬁmgm’?us?fuuazgﬂé}uqmmﬂduﬁwﬁﬁmmﬁﬁu iy

AYUAITUBY void loop() fction UaENGNFNG for LR~ I pigtement
A

3 L eV
type function() Onmgﬂll‘l ﬂ[l.l‘aﬂ ?
{
statements;
}

< | <3 S 3 A
1@vilnmidlae { szdesmudiervdvilnmia  aue TuTisunsverstruduila
a [ ' 9 A o 1w Y 3 o A T W o Y a .
vazllanatenduuaszdealisruivminy dnsavilatla lumnuezilving compiler error

us: ) Y Y A 9y A o 9
uazmqmmﬂwmm’omwam"lﬂmﬂiuiﬂmmwm’chJmcmu



[ o . . S
LEN(ER]] I‘ﬂil!ﬂiﬂJ Arduino environment %zﬁﬂﬂi]?ﬂﬂﬁﬂﬁluﬂﬁﬁiﬁl*ﬂﬂ’JﬁJﬂ’ﬂJ@]‘aEJGII’EN
== A A S A A a 9 9 IS A Ay
1avdnm Iﬂﬂ AaNT 2EVYNM 1HT0AANAUVNYNVONAVYNNINABINTATIVI DU

< { g 1 v W
Tsunsuazuaasrvavilnmnduguesiunun

; SEMICOLON
A a Y YA 1 Y o w 9 [ @

139NN Inaou ; vzdoslgnarumevesmdauas lenaiuves 1sunsueonainnu
d” a o 9 [ I 1 Y

wonniwil Inaoudelsend1uvos for loop ﬂemﬂumuqmﬂ

int x = 13; // declare variable 'x' as the integer 13

Y A [ a A Y o o q ¥ . &

HU8LYia: arauldwii Inaounimoeussnaag il compiler error ¥IN1T error B1INIVINUAY
1 A 1 a [~ % Y v A 9 ~ . 1

mmmmmmmeTﬂa@umﬂummﬂwm Glﬁ@liﬁi]ﬁ@ﬂﬂiiﬂﬂﬂllﬂai]‘ﬂ‘ﬂ compiler error 31

lesi Tnasunonlal

/*...*/ BLOCK COMMENTS
ArefinaTsunsy aunsote 1T llaTo e . SeFuie...x feTueieglu
A dyw . 1 o = = o a 1
INTOINNG/E.*/ T2 compiler 99 L1 Boand Faaziilse TemilumseTuiontuja
o o A Y 9 o 1 1 =& A 9 A
neveamd wielidnlomaAhaetaayd e 1051051 F9TuAI0nToaNIe /* uay
UAIATOINNY */ LAz a1 130w Mcomment” 19 18I 155N AIADINT
/* this is an enclosed block‘&omment ?0)
A,
don't forget the closing comg [‘) P 69\)
they have to be balanced! E”aﬂll‘l ﬂ[l.l‘aﬂ *
*/
1 v
ieennmseu dresuie i lden 114 uTysunsush 19 ludufeantiteanus
o c?/‘ = o a Y v o Y I A v A [l A A
Tsunsy dariuasweudiesurelisanurazsi ldiduide SnedrainTeanane comment
= A 9 v 1 A 1y o [ Aa
sz Teminelddadmveslsunsuin ludesmseen ldmsumsasnaeuanuianaia

voalasunsu

90



// LINE COMMENTS
=Y ° Aa v A Y A < A Ay
ﬂﬁlﬂlﬂuﬂ'lf)‘ﬁ“ﬂ']ﬂiﬂiuﬂ‘iﬂUiiﬂﬂlﬂﬂ’ﬂ%f‘liﬂﬁﬁNWﬂ /1A s IAULIAY
Qy 9 d?l @ [} ] =) [ A v [l A Lﬂy A
ﬁuq&]ﬂ’)ﬂﬂ'ﬁﬂluuﬁiﬂﬂi‘l’m LAZIBURAYINY block comment ﬂf]ﬂJ‘Llﬂ%l’lmﬂa@\‘llu’ﬂﬂiﬂiuﬂiu
19911 1199910 compiler 32 1i1i1 1119 1u T sun 530
// this is a single line comment
° a v A Y A a o W A I A
ﬂTE]ﬁ‘iﬂElI‘ﬂﬁLLﬂiﬂJ’Uﬁﬁﬂﬂlﬂﬂ’lﬁl‘b'ﬂ@ﬂm@fJ‘ﬁ‘]J1EIWﬁ“lI’t)\1ﬂQ3Jﬂ1ﬁ\1 mammﬂuﬁgﬂmau

Tums@eumdanon 11

VARIABLES
. % I 4 A J Y o [ v
variable %39 d 515 udonazn@udvosdiavdmsulFauluTdsunsy dulsd
alasuulagldsasanudnuiy constant H30a1a90 1 iansanlasuulasanld sl
o 9 =\ o a o VoA Y Yo o uszl Y] 1 9 1 dy
Nuawlsazdealimstiuaviiauazeirvgiiaasuau ldduaiulsiiu dregraauaisil

< o o A . & o 1 Ayy . . S yy
Wumsmviuaalsye inputVariablg #i i laan analog input pin 2 wuny'l3

int inputVariable = 0; // declares a variablg and @ssigns'value of 0

inputVariable = analogRead(2);7/set variable tovalue of.anlog pin 2

' @ . . { Y @ o o a .
muosauls inpy#ariable wulasuntlagla uﬁp@guiﬂ%ﬂmuﬂiﬁ'umﬂuwﬂ int
A o o < d&‘a’ Y 3 ot % ' . <} v £
waammmmmumﬂﬂﬂu @urﬂu 0 ﬂﬁﬁ%ﬂ%ﬁ@ﬂg&)ﬂﬂ'ﬁﬂﬂ analog pin 2 3J1Lﬂ°]J11'J IS
0 q Y1 . 2 qu nﬁﬂﬁ' m" ‘aﬁa‘
W ldawes pin 2 azgnison sl M aTRIU
d’ Y 9 dg’ A (] q Y o 1 % T v A
LN@ﬂﬂlLﬂﬁgﬂﬁﬁNﬂlu, Wi@ﬁlﬁﬂﬂ,‘ﬁuﬁlﬁuu, ﬂﬂlﬁ'lﬁﬂiﬂﬁ'i'){ﬂﬁ@ﬂﬂﬁl@\‘luu'NN‘L!iJf’ﬂ
Ay A o 1 o Yy duye 1y 1 A o 1 AQY  w
ATUNABDINIT, Wﬁ@ﬂm%gu']ﬂWuuvlﬂﬁl‘]ﬂﬁﬂﬂulﬂ m’atmmumqmﬂuﬁmﬁaeanﬂmmm
A [ . . A o' 1 = 1Y A c; 1 Y [
L!,'IJ'J', ﬂ@ﬁi?‘ﬂﬁ@ﬂﬂ?ﬁ?l!ﬂﬁ inputVariable 314A10111731 100 W'if)hlﬂJ DIUATININIT 100 Gl,ﬁﬁlﬁ‘ﬂ']
Yo o o c?/‘ qa/’ 1 ] 1w . . & QA <
100 Glﬁﬂ'U@]'Jllﬂi ‘ﬁ'awmuummwmmmmummuﬂﬁ inputVariable %3INADA1 100 uJu
219A
if (inputVariable < 100) // test variable if less than 100
{
inputVariable = 100; // if true assigns value of 100

}

delay(inputVariable); // uses variables as delay
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A A

o = A4 = 9y Aq A Y ' Y &
(GREE aulsmsaziivendotanihnldau, eli ldsunsuannsosiulade o
@ [] ] 4 4 $
#5194 tiltSensor ¥139 pushButton 342811 11/50n5 0N HT0AUdUNB 1M 151N
D Vi1 o o Y o o A &Y YAy o o A Aq v
aunsatn v landulstwer ke 1s amamnsaasyess lsnlan luassnudommiz a1y

14 Arduino language

variable declaration
[ Y Y
alsiazii Il ldau ldezdesgnasamidanisneuirl1d msasmdan)snaneds
A o Y 3 . [ 9 o A Y o AA A =
masewiadmls 19 int, long, float, 1JuAM Msmvuarelvdmlsiresen uazo1vll
o A 9 Yo o = o’j 1 r:? o ~ os.: = (B o
msmruansuaulvnua s demsaemtiaziniesnsuaeluldsunsy uanivesdls

azilasuualad ldamumsyiiauveaTalsums

A
1

o ll 1 o o I @ o < . .
foe1aae 1A 1d01)s inputVariable 111T1621038112UAY int, W30 integer, 1Az
oA I ¢ & I o’; LY ]
Taausuduldidugud dailunmsaadgniglshuuie
int inputVariable = 0;

4
audsansadsmlunuuszyd il oA

variable scope
Y] g/’ 1 a‘ 9/ U 9 A qa: 1w
A saus0Aan 10 Qs SIS w010 veid setup(), nFoAIMIA T8 U
) us/' <3 z 1w [ e = c?/‘ 1w 1 =
qu,uazmqmmmme@m'mw“luﬂqumm for100p cﬁyy)ﬁmmmuﬂiﬁlmmumm Uwa
Q/ = % 3 { N W 3
Deveuan s 19dumls, 1454‘5)5}174smﬁamiﬁTﬂmgmg@mwai%’muﬂiuu
~ .
daulsuuy global Lﬂumg]ﬁﬁmﬂ{hﬁ@%%mmﬂ%’qmllﬁmﬂnﬂﬂﬁuuazuﬂ
' k4 k4 [ 1
ngumdelulsunsy dulstvzasanaewsudulysunsy, nou setup() function
(4 v v 4
Flsuun local ludnlsideaaeluilafumsonelunguida for loop A5
< Y 9 v Ao ua/’ A o dy aA oy 1Y 1
vruouiunazlFan Idmmzmeluilesunduam sedwlsuvuiionivediiuluuaay
) 1 o o 1 Y] Y o Y g/’ d‘ u’/‘ 1 v o 1 c?;’
Wadu ualumsihauilsdumaazdieg lsaualsdniummendsmmeludiumniu

Y Y
fpgaduasiuanimsdsadaulsuazvouans lganuvosdauls

int value; // 'value' is visible to any function
void setup();

{

// no setup needded



}
void loop()

{

for (int i=0; i<20;) // 'i is only visible inside the for - loop
{
i+t
H

float f; // 'f' is only visible inside loop

}

byte

Y 3 o . ] =

@113 byte NUAAY 8 bit LiTnagleaniia1 0 - 255
byte someVariable = 180; // declares ' ] s a byte type
int

. ST & 3 o A < 1 LA '

Integer Wuaasiu N kR kel NAVIN LALINUAT 16 bit AT
32,767 D14 -32,768
int someVariable = 1500; /@ecla int;éer type

6. A
23, 4oV
Y . ng?, > %ﬁ)a‘ Y w [ 1

[EREIVTOE a9 integer 92 AeHn AR o ver MdugnladannuaInaIgIge

q

=\
v o Yy 1y o W w Y a Yo A ' P
1]“3‘]_]]1@ IFUDT x = 32767 Lla$ﬂ1ﬁ\iﬂﬂﬂ1ﬁlﬂlwuﬂ1 1 Gl‘ﬂfnJ X,x=x+1H%70 x++, A1 x 9LAU

~

A A 1 < 1
n39N58n731 roll over 1TUA1 -32768

long

3 @ o < 5 a < ' .oAa 1
Lﬂumuﬂimmummmmmfﬂﬂﬂ‘lum;ﬂmﬁuﬂu INUAWVY 32 bit UATEUIN 2,147,483,647
94 -2,147,483,648

long someVariable = 90000; // declares 'someVariable' as a long type
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float
o a . . A o A a o dyd 1 3 1 %
fuals¥iia floating-point 30 sNNANAUEY daalsiiuamuINANAVEIANS
o <3 9 dy A g = [ =<
Nuay TaelsiiaNny 32 bit HA152HING 3.4028235E+38 049 -3.4028235E+38

float someVariable = 3.14; // declares 'someVariable' as a floatint -point type

Y a < 1A 13 o ! 4 o
U ﬂWI”JLﬁGU‘V]ﬁuEliJL‘IJuﬂ'I‘V]UbJWUJﬂWU’Ju uaxmﬂmwauﬂaﬂqmamm
o 1 A o a 1 o o < o qu’
L']J?EJ‘ULﬁEJ‘Uﬂ‘]JﬂTﬁLl Lm%ﬂﬁﬂ1uﬂ]umﬂl‘ﬂﬁuﬂﬂJl%L'Jﬁ13J1ﬂ’J”Iﬂ”liﬂTl!’Jumslﬁ]"lu'JuLﬁiJ, ANUU

a A ] Y o Y
ﬂ?iﬂﬂﬂlﬂﬂ\i‘l%\ﬂuﬂ1%ﬂﬂ

arrays

o A o Al o A Y = Yy 1w dy A
A3 arrays w30 01 sviane @ ug s e innae lad1emaI Mo index

1w

[ Y
Al lu array 019650019 100521)79 agay 1012 521)92% index number A21115 array 923

. 2 Y g Y 3 o 0 ) VA 9
index LIUAUIIN O aauls array 3SFOIPN @ui]giu']hlﬂclslf\ﬂu UagD1IINHUAAUITUAU

[
w30 linla
int myArray[] = {value0, valuel, value?2..
qa: 1 ° a, Ad i | = v I Y
1319719PNA1 array IﬂﬂﬂWWu@%uﬂLlﬁgﬂJUWQ Lm'lﬂﬂﬂiﬁﬂ’lﬁﬁjﬂﬂﬁﬁ\iﬂqﬂ
int myArrays[5]; / declares int¢ger array=wi6-positions
myArray[3] = 10; // assign%he 4thindex the value 10 ?0)
1 S 1 7 o\ T W dy .
A13A9AIDIN array “l%’mm%smﬂmuﬂi array 1027540 1HUIAY index

x = myArray[3]; / x now equals Q)mé-ﬂll‘l ﬂ[l.l‘aﬂa‘

o 9 1 £ =\ A 1 v W Yo o I o dy
dmls arrays 1otoalu for loops, Fvzimsiumay vaz ldaniuilua
o ] 1 Y] o 1 1 "d ) a o
UMD arrays taazdd @de61900 1UTHT M5 19 array Tumsds LED Aady Taeld for
v @ Q' = 1 d‘ 9 o ] d‘ . d'dyd 1
loop, A2 UALITUIN 0, WeuAIN 1A91A array A11199 0 Ue array flicker[], Tufiifon 180,

l&ia PWM pin 10, vgarilunan 200 ms, udr3eéreliiora lugwmiada livea array

int ledPin = 10; // LED on pin 10

byte flicker[] = {180, 30, 255, 200, 10, 90, 150, 60}; // array of 8 different values



viod setup()

{

pinMode(ledPin, OUTPUT); // sets OUTPUT pin
b

viod loop()

{

for(int i=0; i<7; i++) // loop equals number of values in array
{

analogWrite(ledPin, flicker[i]); // write index value
delay(200);

H

H

arithmetic
dnszimsnuadamdns il e N15090, au, ga, 1agns Faiuee lda

HATIN, WAAN, HARDL, NIOHATET 1T o o 90961118 15

y=y+3

x=x-7; C ?{o
L % <
17.1*6’ )6"7 - "66\)

r=r/5 ﬂlaﬂlnﬂIU‘a‘a *

o | o a 9 Y v o A Y o o
ﬂ13ﬂ1\ﬂﬂﬂl@\1ITJﬁllﬂﬂJﬁ]ZL“]JUﬂ'ﬁ’LJ']“UuWU@Ha@]'JLL‘IJ5%@Qﬂ3ﬂ1luuﬂ15u1ﬁl“ﬁ, ANUY,

o l [ 4 Y § Y 4 < @ o <
1NAIDYN 9/4 HAANNITININD 2 LL‘VI’L!ﬁﬂZWHﬂ‘U 2.25 LﬁfNENﬂ 9 g 4 1WuawlsuIuey
A =& ] < 1 a Y Y o AN YA 1 Ao 1% Y
1139 integer C]f\illiJﬁnﬂﬁmﬂ‘Uﬂ']ﬂﬁuthlﬂ uazmwaawvm"l,ﬂuﬂmmmmmuﬂi%iu'lﬂuu

LINANST overflow

Y A o [ a LY d' 1 [ LY d‘d ] 1 o 9 ]

ﬂ111ﬂTiﬂ”Iu'JUﬂiJﬂfuﬂ@'JLLﬂiﬂ@]Nﬂu, mszmmmﬂ%igmnzgﬂum11615 IYUNIT

o <Y a a o o {
VIN AVLAVIIUIUANN UV UNAUYY fﬂi']J'JﬂaTJ‘VI?(‘L!EllﬁlzQﬂ‘Ll"IiJ"Ii%ﬂ’JiLﬁﬂﬂ@]'JLlﬂiﬁﬁﬂ]H”lﬂ
A Il A a3 v o Ao a9 Y A '
mlwqmamzLﬂuwaawmmimmu @li'ﬁlﬁﬂll?‘ﬂﬂﬁﬁllﬂiﬂguﬂ"m@uﬂaﬂﬁiﬂ roll over 1% 0-1
A o o o A g 1 9 o A a 1 @

130 0-32768 AmsumsmuIunl ey aIu 1%%3&Lﬂ5‘ﬂui}ﬂ‘ﬂﬁum~l LUANITIS N

Yy A Y oo 0 q 9 < 0 ¥
nat1uRgamaavuInIzih Idanus lumsaiuaugag

95



% A A a o a =2 v A a £ A
LN I9 173 cast ﬂ’JLL‘l]'iﬂf]ﬂTiL‘IJﬁﬂu“ﬁuﬂ@nl!ﬂiﬁﬂﬂ‘ﬁuﬂﬁuxﬂﬂﬂﬂ@ﬂ‘ﬁuﬂﬁuﬂﬂ@

(int)myFloat 194 i = (int)3.6 azdumsuasm ¥ i Hanilu 3

compound assignment
= o o ' = o v @ Y o o JAy Y <3
ﬂ1§LGUEJuﬂ'IﬁQI°]JiLLﬂﬂJLL‘UUEJ?]“H?J'IEJQ\?ﬂ'ITVINWUﬂ‘Uﬂ'JLHJ'iLLﬁ'JNWWﬁﬁWVWIVlﬂul‘]JLﬂU
o qa/’ =S o o 1 A Aq ¥ o
Tudnsiiu szwuunnlu for loop MIIVIUMTULVVIDNTO compound assignment g2l
A
19
X ++ // same as x = x + 1, or increments x by +1
X -- // same as X =X - 1, or decrements x by =1
X +=y// same as X =X +y, or increments X by.-+y
X -=y // same as X =X -y, or decrements x/by -y
X *=y// same as x = x * y, or multiply x'by
X /=y // same as x =X /'y, or devides x by y,

Y v ' [ 1 ) o =]
NBINS): A0 x *= 3/aEa il < Hisusndnhwadnimnylu x

comparison operator
= =} % A L dl -9 1 d’ 9 1 1 o Q‘J . Lﬂ' U 1A
ﬂﬁﬂJiEJ‘UmEl‘U@]’JLLﬂiHi’OﬂWﬂQ‘VIﬂUﬂ"IE]uC] %31%M@81Uﬂ€]ﬂﬂ'}ﬁ\1 if INDATIVAIIY
Ay A 1 Vg 1 U t;‘ A% = =} Y Y
ﬁ'ﬂWH%@Ii\‘lﬂ1Nﬂﬂ@\1ﬂﬁﬂglhlh W’J?)EJ'IQG]’EJI'LTJHLﬂUﬂ"IﬁQLﬂ&gﬂmﬁm@nl!ﬂiﬁﬂﬁ@n
A,

x==y//xisequaltoy ?? 6.)0\,7 P 9\)
x =y //xisnotequaltoy ?? E”aﬂll‘l ﬂ[l.l‘aﬂ *
x <y//xis less than y ??
X >y // x is greater than y ??
x <=y // x is less than or equal to y ??

X >=y // X is greater than or equal to y ??

logical operators
. 9y = ¥ o A @ Y v Jd a A
M3NTINAOUNN logic 32 1H11/Teumesudrautiumsaedtay Mnadny 959 130
3 4 Ty o o A ¥ o A a @
iN9(TRUE OR FALSE) Y10giusif uiiums dduiunsnieaedind 3 dane AND, OR L@z
=& Y Vo W Y 1 1 dy
NOT & ldipalu nquaids if Asdaod1eae T1il

Logical AND:
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if (x> 0 && x < 5) // true only if both expression are true
i isaileaesdnudiuaie

Logical OR:

if (x> 0| y <5) // true only if either expression are true

I a 4 Y Y % I a
/Wuasaiiedrladmiiuiluasa

constants

]
' Ao

Y ' I
1un 1M1 Arduino HaASMUA 13uA4 liun 13158AAIMINTN constant H3IDAIAIN B4

=

Y A Y 1 ' ' ~ ] dy ' 9 '
1 Ame W T sunsuerudis dnsimaiogiiseon lavaongu

true/false
' VA ' A = o a = P
ﬂ%‘ﬁﬂTLlﬂJ‘Llﬂ"lﬂ\W] boolean WIUDBTNNNETEAVUDDIN FALSE 18D O(qua) 1ummz

A = A 2 Y . TS a Y} =
1 TRUE d2%11084 1, w3002 150 1anTa 188810 9170 Tumsasdnuda -1, 2, -200 agHuneda

TRUE
if (b == TRUE);
{

doSomething;

% A
)5,7& - 62\9‘)
high/low 1aginalulad®:
1 ~ 1 dy = o A A A d A Y A A U
masnmartuaasdeszauandnnul leduily HIGH #5e LOW uagldilelinseu
nsoweu lnvle® HIGH szunuszaVanIN 1, ON, 1150 5 volts TuvULN LOW AvTeal
a09n 0, OFF, 139 0 volts

digitalWrite(13, HIGH)

input/output
A 1 il pinMode() Tumsfimuantinues digital pin 3192 1iIu INPUT
W39 OUTPUT

pinMode(13, OUTPUT);
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if
o M . 9 d'ﬂ! 1A d? A o ] 1 A YA 1 A
e 1f*ﬂ%Gl‘lfﬁ’iflﬂ“rﬂﬁ’ﬂ1u$ﬂﬂﬂﬂﬂ1’i’ﬂlﬂﬂﬂlu‘ﬂi’é}EN, I¥UAT analog VI@WullﬂiJﬂWLﬂu
o Ao vy A o o o o 3 Y IS a vy
mmu‘nm"lamam 1,Lazmqmmumﬁﬂumauﬂﬂmmﬁmum‘ﬂu%ﬁq(TRUE) UADITDIUS

& e & @ v o

Wi (FALSE) T)sunsuazdnunquardaiu i dedaede

if (someVariable ?? value)

{

doSomething;

}
o [ 9 I = = . @ A B 3 @ A
@20819019UWI 1 N511/T00N 81 someVariable N1, Fe010UA 51T

1 ! A= a o o < o ' ' o

e dwadwiduase drdaluuduilbnmzgniiou uadrld Tdsunsuazdm i

[

aonvauduilnmila

% [ Y j S 9 o @ dy Y A o 1
NI sediasyIamsle = lug Lif (x=10), Mdetignasanugiluuvaeiinm 10
1 o o @ d 3 o G a { [l a @ 3
T ldluduals x vazazyi limadwiiluagiaaee o197 linaran liaaaa aaiiadsld =
] . d! =\ 1 1 1 A A ] 1 a’zj o Y = (Y
U if (x==10), FUNSWAATIVA VX 0B T BY 10 %50 1) 31171 $113971 = vneda winy'

o 9 Y A = Ly @/ Wl A 1
ATINUVIUNY '==" NUNYDI 'L“V]'Iﬂ‘lJGlGD'Wﬁﬂll‘JJ'

if... else C 1(9
. < = A 9 w0 Ay ‘\ Y A = % 1 1
if... else Lﬂuﬂmw%gaﬂ 'm”lu“l%amug% 15 TTimaidondnnie ded1amu
AUABINITATIVAOY digital inpﬁ’tlﬁﬁ’mﬁ{MMMaﬁﬁuwmﬂu HIGH %307119118n

9

pdadduwmiu Low fuezdeuiideludnyasi
if (inputPin == HIGH)

{

doThingA;

H

else

{
doThingB;
H
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else
A A Y o q Y A Y

ansoveneaeu luaariiosesn l1don i ldiseusonageu@eululdvae
d' =) [ oaj d' ) [ 9 ] 1o o 1o Y
doulvlunanferny mamnsadadeu lvdmsumsnaaou ldedra ludiva uadr 131
4 2 e b A 4 r 4
[ouluiuesglingumdufoafhinuiesnnaouginagouasininiou v
if (inputPin < 500)
{
doThingA;
}
else if (inputPin >= 1000)
{
doThingB;
}

else

{
doThingC;
}

o o . A S0 Ay A g & A & o @
LN I9 AEN 1f%1/1@ﬁﬁmmau"lﬂmmmwsammm Gmuaullmmﬂumﬁﬂu

E4 v
A o v 1

v @ ' ipye f g { . . .8
NP C AINIBYNULIN, lf(gputpm == HIGH) Tuaaee fb}ﬁ\i if IATIVEDUI inputPin S5y

A
HIGH %30 +5V '})Ox

for

v
o o

y A o "o o S os/’ [~ o Ay a Y
A4 for %3Glclflwf]ﬂ']ﬂquﬂ'lﬁ\jﬁluj\uaﬂﬂﬂﬂ']ﬂa']ﬂc]ﬂi\‘]lﬂu%']u')ucﬂﬁ@\‘]ﬂ'ﬁ ﬂﬂﬁ%gﬁlcﬁ

1 k4 1 v [
fnfudumiydiiuasinianaudIundesnsidIveenn loop eu lvueens

i
v A 1 @

M1 loop zimuaTasmdaNa N IVe4 loop FadieuaIueniuasl Tnasu
for (initialization; condition; expression)
{

doSomething;

}
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AIUVBINMTITUAUAA I THTBNIS 8N initialization 32INUABULAL N
k4 1 1
ATUAYY tazietNUATUNIITOD dIUNATEUTOUNTNINIUKTOAIY condition VN
Y A 3 a 1o o . o A = :/‘ 9
ﬂﬂﬁ@ﬂﬂ’ll\‘]@uvhllﬂu‘ﬂi\i ﬂi]iJ‘ﬂ']?N expression ﬂggﬂVlNWu!LﬁigNﬂullsUﬂggﬂﬂﬂﬁ@'ﬂ'ﬂﬂﬂi\i o1
A g 3 =
N’au”lmﬂum%] WITDONINN 100p
% 1 1 dy g/’ Ay Yo . g 4 1w @ A1 o 1 Y
@]')@Eﬂ\?ﬂ@l’lﬂuﬂgﬁ\iﬂuiuﬁu1ﬁ§]3llﬂi 1 Lﬂu@uﬂ, NATDUIMUHIIUATINTINIT 20 Lag DN
[~ a A -4 o o W S A
Lﬂuﬂﬁ\i, INUM 18 1 Ll,azmmﬁﬂuaqm‘uﬂﬂm
for (int i=0; i < 20; i++) // declares i, test if less than 20, increment i by 1
{
degitalWrite(13, HIGH); // turn pin 13 on
delay(250); // pauses for 1/4 second
degitalWrite(13, LOW); //turn pin 13 off
delay(250); // pauses for 1/4 second

}

NUIBING): A for loop 110181 C AN

1 a P
FOURD for loop THMHIABNTAADS DU
Y

% A 1 ] (= 1 o w = 1 4 a
MEYITIVNINBUUAD VN IUVDITIUF IO 11111]ﬂQiJﬂTﬁQLMﬂg]}ﬂﬂiﬁm%iﬂﬂﬂﬂJ"IEJLC]ﬁJTﬂﬂ@Ll

[ 0'/ 1 o Q'J 1 Q Q/ Ty | F - . - o, . . |
13 Mdsvesnquardelua @O lano dais iftializalion. condition, 118 expression 311U
. 4

o = @ ~ Wi k) v @Y 4? ) 4
AN C “VIiJﬁ’Juﬁ'JLL‘IJiVI"lﬂJLﬂEJ’J“UENﬂuﬂulﬂ "UM’E]EJﬂ‘]Jﬂ?ﬁ’é)’é)ﬂLL‘U‘U"llf)\‘lIﬂillﬂiuwﬂi

]

,\‘0
Nery o *g\‘b\). . ;
while loops %w‘iwmafmgdﬁﬂiﬁmmm%ﬂ‘ﬁzﬁaﬁaullmalumﬁmmﬂmﬁ% AU

> ¢

@ =1 [ tﬂ' 1T W d' 9 A o .
ﬂgﬁ@\iuﬂ'ﬁﬂﬂ15ﬂ!ﬂ1\1@Eﬂ\ﬂJ'll‘l]ﬁﬂul!ﬂﬁﬂﬂ’lﬂ?l!ﬂiﬂi‘b’ﬂﬂﬁ@ﬂ n39M15M191U 14 while loop

<
while '5)0\

v
[ (2

e laaea Tag litiniseonain loop Gﬁyua;,iﬂuﬁmqﬁﬂm@au uiumdus, nse
NATDUADIUTNIYUDN, IFUATIVADY sensor rﬂuﬁlu

while (someVariable ?? value) // test if less than 200

{

doSomething; // executes enclosed statements

someVariable++; // increments variable by 1

}
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do... while
do loop WAz nATeUAn LY MITURdmTeves loop AREAVNTINUYDY while
loop sn3uNIsAT VAR UAILLINEEDNIIN loop Wwifidnioues loop S do loop
ansedueoniniumue
do
{
doSomething;
} while (someVariable ?? value);
Srodse e readSensorOMAAL 1355115 ', vigarilunan 50 iaaduni,
waghnuauglaunseiie ¢ afoon 1100
do
{
x = readSensor(); // assigns the value ofirea sots() to x

delay(50); // pauses 50 milliseconds

} while (x < 100); // loop if x is less than

pinMode(pin, mode)
1%1unqu void sepp() LwamwuwmmwaﬂuT%ﬂauimmaaﬂmﬂu V151
Yoy 11 INPUT wsammfﬁygu OUTPUT

pingMode(pin, OUTPUT); // sets ' p@“ﬁﬂlﬂﬁl‘lﬂaﬂa

. .. o’z’ < v A a (% ua: 1o & o
UD9 Arduino digital gnasldTuTudunn Tassens aniudeluduiudedald

&%

o Y A a Y o w . A 3 Y3 a = va A
umﬁmmﬂuauwwmﬂmm pinMode() ﬂlWﬂQﬂ@Ni?ﬂﬂUﬂUﬂﬂﬂ$1Jﬂﬂ‘lﬁ'3J‘UﬁHJu5U'l‘V]3J
a a o
DUNWLUAUNG

2

A A 9 [ A v Y @ . £ @
uenanHdeiinnudumuyadw 20K Ansouldaulud Atmega chip e mnsods
0 s o & o A
T 1ddreseuvinns Taedidasail
pinMode(pin, INPUT); // set 'pin' to input

digitalWrite(pin, HIGH); // turn on pullup resistors
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ﬂ'ﬂiJWluﬂWu‘l{‘l"ﬁ@W‘iJﬂ@ﬁ]gGl‘l)'ﬂf)ﬂﬂ@ﬂﬂiﬂ!@ﬂ“l/!ﬂl‘lfﬂﬁ?ﬂ“]ﬂ ma&nmmu'lu'%mﬂw

~ < 13 an 3 Y 9 v o ' qa:
yufaswiua output uailuAza I FaNud umayaswihm iy
Ao Y ~ Y1 I A o yaa A 7o 1
ndmualmilu ouTPUT Sen'ldanduanimldisuiivauidwazamnsodie
a A ] o’ A % { o a ] 1
nizue'la 40 Haduoui 1¥ginssiou Fuissweozdu LED 1daa(edan laanuduniu
o w Y 1 <3 o ] v A 4 = 4 A ) Y
finanszuadle) oe1e lsnamin liansoduiad, Taduses, viouoinos 14 lnoasa
MIAANITVUNIVDI Arduino ttazmstenszuaunnu llerssanudemeldin
A o Y o S A @ qg: v 9 1 4 A 4
1 output 300191 1¥d leFiden1e duiunisaeanudumua 470 Teriunse 1k Tevy

eynsuiugUnsaineuen

digitalRead(pin)

o o A ' ad o v 1. L4 Y o 2 A

frdatioaan a lednigniimualiiiih digial pin F99¢ Idwadwiniilu HIGH 3o LOW
~ ° ) o A ~

wineavu legernmviuatud il svEoaaii (0-13)

value = digitalRead(pin); // sets 'value' equald@ the input pin

digitalWrite(pin, value)
deA1009n HIGH 435040 6la-riaot) Jaleia digital Afvua
wmmawﬂa%mﬁmu%ﬂuﬁmﬂiw?eﬂ'maﬁ B 1,
A

digital Write(pin, HIGH); / s‘?‘@dsin' to high D)

y - Aa2 . .
ﬁaatinda"lﬂﬁém%hmnﬂnﬂﬂ%@%?ﬁfdlﬂﬂl‘lﬂlﬁtﬂgahﬂ@ LED ¢ digital output 101

9nnA
int led = 13; // connect LED to pin 13

int pin = 7; // connect pushbutton to pin 7

int value = 0; // variable to store the read value
void setup()

{

pinMode(led, OUTPUT); // sets pin 13 as output
pinMode(pin, INPUT); // sets pin 7 as input

H
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void loop()

{

value = digitalRead(pin); // sets 'vaue' equal to the input pin
digitalWrite(led, value); / sets 'led' to the button's value

}

analogRead(pin)

v Y v Y
o v A v A o v

MFeHi811A191997 Analog 92 1@A1 10 bit Mdetivsh1 UiV analog input (0-5)
v zxs/} 9 @ J o 3 ]
mniu wag Idwaaniitunyiiudua 0- 1023
value = analogRead(pin); // sets 'value' equal to 'pin'
1 A o O 19 o A 9 g A
WROIR: U1 Analog Tuivilonuny U1 digital, bidoaiviuanewsuduiuilu INPUT nie

OUTPUT

analogWrite(pin, value)
& o @ A ' ~ . .
wWumdaveaum analog (# & 1ol 17, Nfrdwardenabled pulse width mdulation(PWM) 11
[ A o [y A 1 1 4 9/ o o dy o o
6991 outut N30 PWM B T A Rduing 39 i35 91 Atmegal68 Mdatlaz i
3,5,6,9,10, 182 11 @20 Ardliflo 3 i) A cga8 855095 UH0IU1 9, 10 1oz 11 MNleu
3 o [ ~
mmmi%ﬁﬂumuﬂiﬂ%@ﬂaﬁmﬂ 0-255 Tt
% A
3 N
On - 249
analogWrite(pin, value); / writes 'véﬁla&lnﬂ\maﬁ) *
1 A A @ ° Y a 4 A z ] ' o Y a
A1 0 NWen 1§ analog 271 1¥1Aa 0 Trainesnnv iU daue 255 azhlviing 5
I zﬂ'tﬂ' c?/‘ ] % o % 1 1 td' I~ [ tﬂ' [ 1
TranasiRumiuguny d1m5umsznang o - 255 veglasu lihiluanegsznite o uaz 5
PRI [ 1 I . v 1 1 1 o a
Tran avannuseaunlsingnaudi Ind HIGH(S Than) Aedraau a1 64 azsirliing o
& { o & 4 {4 v A o
Trasdluayludveanaiavua uazidly 5 Taanwilaludnmas armnweune 128 sz i
a & & a4 Y g 0o q¥a s & =
1NA 0 ATINTIVBINIAWAE 255 DNATIAIUNAT DuTlua 192 azii1vine 0 Thannialug

7 A
uaz 5 1an awlugvesnunan
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E4 v

A o @ A o o Y @ A o = a A Ao
Luf]\‘l{ﬂ'lﬂﬂ'lﬁQULﬂUﬂ']ﬁ\iclﬁ hardware Glu@l'lul@“lfﬂ']\ﬂu m11@%ﬂ$waﬁﬂﬁuﬂmﬂ1ﬂlﬂﬁ1
LA A 1 A @ o o @ . A o A = Yo o
AUMNIVYIUDY AN AIVINNINTEN analogWrite Ulﬂﬁﬂﬂ‘] ‘ﬂuﬂﬁgﬂ\iﬂﬂ'lﬁlﬁﬂﬂﬁl“ﬁﬂ'lﬁﬂ

v v
analogWrite 5314134 (13951500 19/1d4 digitalRead H30 digitalWrite VU1 loFu1@en)

] o . [} o A 13
IPOERITE U1 Analog limdeuny 41 digital, lidesmvuaneusuduinily INPUT
*39 OUTPUT

ot s analog 9197 analog input pin, 1WAsuARe 1114818015413 4 uazds
it 1&iueh PWM senman PwM

int led = 10; // LED with 220 resistor on pin 10

int pin = 0; // potentiometer on analog pin ()

int value; // value for reading

void setup(){} // no setup needed

void loop()

{

value = analogRead(pin); // sets 'value' eq@al tofipin'
value /= 4; // converts 0 - 1023 0.0 - 255
analogWrite(led, value); // outpufstP WMesignaltoled

| ;
% &
On& - 66‘5
delay(ms) 1aginplula®d <

v Y
o o A

o <3| A o I a aa ~ 2
mmmwqamimﬂumaﬂﬂmmmﬂunmmwmwumﬂummum 3 1000
a =) \ 2 a =
AIWINNINY 1 IUIN

delay(1000); // waits for one second

md 4
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€
=
o
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ca
=
o
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=1
=]
w2
=
aQ
=]
[¢]
o
T~
]
=]
aQ
2
=
-
>
(54
\S]
=8
—+

value = missis(); // sets 'value' equal to missis()
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9 1 1 A Y o dy [~ 4 @
LN I9 97 run Iﬂﬁ!iﬂﬁu@fﬂﬁG\f)!u'E]\1@]'Jl,fﬂﬂl‘ﬂWHﬁuuﬂ5Nﬂ’lﬂﬂuﬂaUlﬂuﬂuﬂ UaNIIN

a1 dszuna 9 ¥ Tua

min(x,y)
o W dyo " Ay 1 1 Aq Y < A " Ay 1
ﬂ1ﬁﬂuﬂ1u’)u“ﬁ1ﬂ1“ﬂL!’E'JElﬂ’J'IGII’EJ\1ﬂ'l‘l’]ﬁl“ri'NWGI,U’NLQTJLLagﬂuﬂ'Wlu@EJﬂ’N
value = min(value, 100); // sets 'value to the smaller of 'value' or 100, ensureing that

// it never gets above 100.

max(x,y)

v 2
v Ao

o VoA 1 ToA Y < A oA 1
mmummumﬂmumﬂaw’eNﬂmch/imﬂu'mam!,azﬂuﬂmumﬂ’n
value = max(value, 100); // sets 'value to the larger of 'value' or 100, ensureing that

// it is at least 100.

randomSeed(seed)
o 1 t:' 9 U a'/
ﬂmuﬂmﬁm}umawlwu rand@in

randomSeed(value); // sets 'valu€has the random seed
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4 . [} o ¥ I o w [l
11109910 Arduino 11iaa8y50 A Ns akauel 1 aley 7179 randomSeed azouanalisld

mdals, Anei, w‘?am%ﬂﬂﬁuﬁuaﬂﬂiuﬂﬁu rand%m‘ﬂa“lﬁ’ﬁummmﬁ%’nﬁmamdu
1 a =) 1 QI/ /\1' 1 ~ QSIJ 1 N

ogrililszdAninm ae %umg”lﬁm“lﬂnm)ﬂ%\%@millis() 30 analogRead() 111dY

random(max) E”aﬂll‘l ﬂ[l.l‘aﬂ !

random(min, max)

3 v Aq Y1 o | oA o [ @ Y v @ A o

WuilsrunInadavguiimdravszninduavdssnudavuniimua

value = random(100, 200); // sets 'value' to a random number between 100-200

' 4 v
WHBIR: a3 lFidatinas9n 1981d3 randomSeed()
@ L] 1 d” Y [ L= 1 1Y 1 dy Y [
maEm@1e"l:iJmmsnmmmqmmizmn 0-255 uazmmmmquu"lﬂmn YYIU PWM
pon TN PWM
int randNumber; // variable to store the random value

int led = 10; / LED with 220 resistor on pin 10



void setup(){} // no setup needed

void loop()
{

randomSeed(millis()); // sets millis() asa seed
randNumber = random(255); // random number from 0 - 255
analogWrite(led, randNumber); // outputs PWM signal

delay(500); // pauses for half a second
}

Serial.begin(rate)
o o d,; a 4 . ogj U < o 1 a a 1 o A A
Adanazalanesn serial Lazaa@1A NG 1UMTTUAS UnansaanenURNTDINEIL
Y

ya < Y o [ P < 1 dyr:,’
@Nll'J‘VI AITNLTI 9600 LIV UTINITDTUE llﬂ‘]/]ﬂ?ﬁJLiﬂiﬂﬂﬂ’ﬂuﬂﬁ"lﬂJ

void setup()

{
Serial.begin(9600); // opens serial.portsct data rateto 9600 bps

}

4 J ° Qs o ' . . . .
UYL Lﬁﬂi%ﬂﬂéﬂﬁ?ﬂﬁﬂﬂﬁﬁﬂﬂﬂ serial comm%lcatlon ,41 digital pin 0 (RX) 18

. e A
digital pin 1 (TX) %zm"lﬂl?%amaﬁu'ln‘lé’ A\

! 240
Nenggmalufal®

Serial.println(data)

v Y v Y
v A 19 [

o Y v . 9 d? 2 1 @ A o =1 =
Mdaiiazaatoyalnny serial port, MuAIBUUVIINA TN Tagon Tula mdatiaziing
A v o W . . 1 9 v . . vy
HUDUNUAIE Serlal.prmt() uﬂmmm@,may‘a"lﬂm Serial monitor llﬂﬂ’)&l
Serial.println(analogvalue); // sends the value of 'analogValue'
IV YoyarnuAuveen15 19 sy Serial printin() 118 Serial.print() 9 1A1131

oy ﬁ Aruduino

2
=1

o l 1 IS o @ 1 1 . 19 Y v A
@]'JE’JEJN@]E’J"I,'IJHL'IJH?‘I”IfN’EJ”IHﬂ”ﬁnﬂslﬂ analog pin 0 mewayjaiwﬂmmm

AN AABINAY 1 3Ud
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viod setup()

{

Seral.begin(9600); // sets serial to 9600 bps

b

void loop()

{

Seral.println(analogRead(0)); // sends analog value

delay(1000); // pauses for 1 second

v Y
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Al uLLee Nt uae s @ne

1. mdanelu

o o

2. MTINYUDN
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A061INMTO NN VoD
#include <LiquidCrystal.h>, 7]
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Y J ° . o 1 . . Y
mmmmmﬂ%’mgf clude LL%’JW&J@B{’JEJJ%@)EJIH Folder ¥® Libraries 111199
L]

a A 8 Y 9 Lu 4 (9

A5M5INY Library 0414 Arduino Mﬁlmﬁlmg% Arduine HanuasonnIulisined
. {4 Y s v \

Lib folder #1910 1d21%101m1219891u Folder find13am1sn IDE unvzidiunoglumy

N4 File->Example i8¢ Sketch->Import Library 1aInsY

Class t6ig Object
1 d' v 1 1 =1 ad o 9 1 Qs’l Y] 1 1
ABUBUNNILEBNAINBUINNLVTTeNaeed T 1Th T IFnumiuuzasy uaaelu
U = 9 o 9 = v A g 1 ] 1 9 @
AaMDIMIASAENI 1281105 AsdeuTeumisdetumuuignitezidnlaiu
a -4 [ ] o o o
Class ARV Object ATV MWD Class Wiau3ariner 11 1a%uaA azdessirlilade
I . J = I Y o @ 1 a 3A A Jd A
(U Object noudRzaTaly ldnTy sndId19¥RINTHANTD AANETANAD NNV LAY
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NUBBNLVUANIFIIZVNITDANTUTquanasd1a ]y Hamedialsadiilasen



108

a o A @ a z :/l z < o A Jd A ' Y Y
NITATHNWUNIVYINIVUITINIATUY mﬂumﬁﬂ%mwuwmEnﬁNG‘]LGUﬂuTiNm(Factory) 1an

) pat Yy 9 g & ¢ Ay . o
ﬁﬁ'Nﬂ'liJL!‘]J‘]J‘VIf]@ﬂLLUU!f]']‘li]qg’lﬂnlﬂ{ﬂg@@ﬂll']!ﬂl‘!ﬁﬂﬂu@ﬂ’]ll“l’lﬁ@ﬂﬂ’]ﬁ (Object) HULIDN

9
v A

M38319 Object 111 lanail
[GAISE] Class] [%6 Object];
A Ao A v Y o =
14if)ﬂimuﬁDLLﬂiliuGlu(Constructor) Glﬂﬂ'lﬁu@!,!ﬂﬂu
[GAISE] Class] [%6 Object](param1,param?2...);
A10619

BettleCar carl;

A =
300UV Constructor
LiquidCrystal lcd(12, 11, 5, 4, 3, 2);
' Ady < A . 9 [
IMUTINTIWITDNVLLDT Object 11!1@]!@8?’15“
38m31%911 Object

[Gdlf’ﬂ Object].[%@ Function](Parameter,. ,.J);

carl.Run(30);
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