unn 3

=
N5 YUTUTUNTUUY

9191598050 YWUY
Arduino : Analog

A797NYINITADUNUFDS
AUSAINYIANERS
UNNAINYIRYTIBTYUTFue

zagon.bb@bru.ac.th



AULANGINYDNAYYIM Digital Uaz Analog

= S

YagUusaususatigunuudoyaiiliu Analog agsausia tu Tnudes, Tnsd Wusiu

guUnsalsig ¢ fanunsnagluguuuu Analog 5o Digital 16

Eo < A=
_8 4./
»




deutunow Aoazls

doyournuluniedildnnsoiing Ao “Usuna” NWdsuuUasluniunad

TuAUIAnNs U IWHIUS LUy UL as [URunan lagunfaztd s e Wi saiiu

WonwanisyaiiedeycyrnufitiesAndndfulunssiiulwihnudsundasnaoninan
drysunuazgnasseniaunsalivodoansiu o1aasluniw (Fes 35 To nSodoyaiign

U

Heutunuanasnnuany wso (Faned(a

©



deycunoe Analog

"nausingmsailulansssuvididu analog”

AN91nAIUYDN analog “... USUIUNINNIgnInogNssiotilosassiouls ...”

a 1

Usunaumnignimduldvnedie ivguglivossiniy, anusiuludese, seiuinlunsaany, useiulnianielu
Was Wi, Audavounsosdu vay

= [ = ' () 1 = @ 1
Wovanndeysyrauiimnuumansineiuluniugaawlan aduussleviilunisaansan



deycunoe Analog

o g 1adn71 “ag196otilingyaefanus” THTINANTUININALAANNTINYDIAMTIAU (WHIHgUHunaT nTINW

ATUUSIFUYDNFYRYIN analog AITALTIVTULALHDLLDN

VALUE

TIME

wididndoysyraumaniionagnanfin (3 usifidaaed

Afdululs (ulidndfinnie lugasiiu wuus
FUlWNgnIIT (3N -5 v fi +5 v usiiliowsy
iWumAIUABYAITI9sWUAY (Foge (UTAugaN

BuTUIBdu 3.4 v, 4.24 v, 4.674 v uaz 4T
Auan)



dcucyau Digital

AOURUADFLV 1, 0 719 yes, no 919 on, off i Low, high Hudu Fumantifuasednsu
AOUNIMDFLUU digital LLagmmaﬁugﬂmm%’aga%mLf“ﬁUTuLLUU digital 3aLfiudn 1 w5
0 Fundoyaild bit

1 bit HulEud 0 ue 1 winiiu

1BIT
PATTERN NUMBER

0 0
1 1




dcucyau Digital

WU UTEHIING 1 bit 1Las 2 bit

2 BITS
1 BIT PATTERN  NUMBER
PATTERN  NUMBER 00 0
0 0 01 1
1 1 10 2
11 3




dcycynnd Digital

FUTUNLTIUIY bit I UM %S 15983z 1Fuanemn dunIuviniiu

Q' o o Q' o a ) 1 = ] U -='§ o D d' Q'
NITINUAIUIU bit AziiuTIUIUIDNIUSUIudoyaLda lUSnvinFiantie vinTgUwuunig
Fulildiadu segd

NUMBER NUMBER 1200
OF BITS OF VALUES
1 2 1000
2 4 o
5 ” > 800
; 16 i 600
5 32 O
o
6 64
Y 400
7 128 =
S
8 256 Z 200
9 512
10 1024 0
1 2 3 4 5 6 7 8 9 10
NUMBER OF BITS




dcycynnd Digital

Housunau digital zfisruruafidululg<te sruufildulgonadusruauunnuslailey

Y é QU

OUUWL‘WMSUO‘&J’]\T?{ U1t analog

Tag [Uudadycyrniazgnunuaeus e iwida 0 v uag 5 v nndnsaasiansanuseau

¥

Wouiunanazl@nsnnianvuswilounaudiayy

Volts (v)
5V

jov
I Time (t)




doysyand Analog gstysyaeu Digital

o Tudloluwuuiiisnazvinde s lisaaunsaduiinan analog Mewani avluluasos
AOUNIADSTUDNTI (R ?
inewALsn lgGiauUag analog tJu digital (ADC)

MIN MAX

|
aaog [T

MIN MAX
| 0 1 |

oigiat 10t [

10



Analog

Digital 1 bit

Digital 2 bit

Digital 3 bit

MIN

MAX

Mi

_Z _
(@)

MIN
00 01 10

1}

MIN
| 000 001 010 011 100 101 110

MAX
111 |




doysyand Analog gstysyaeu Digital

§s11g ADC 3 bit wUasdtysyrauannnani 2 wfiazddeysynoe analog (Fdw) Mnanetdu

LY v ¥ V]

Hoysyeu digital (#61) MINFURUUIINEIN

LY

VALUE

TIME




N1597UA1 Analog

Sow
1

DIGITAL (PWM~)

ANALOG IN
@

odamTn
AReRa R

S

fghi]j

‘.
void loop() { Sesevesevees cessesveses
potValue = analogRead(potPin); // Read value cesseseeeees crevevevess
Serial.println(potValue); SR O e RRARRRARAASR
delay(10); Wait for 10 ms | Seeveseesvove . ~
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Pulse Width Modulation (PWM)
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Pulse Width Modulation (PWM)
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PWM on Arduino
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analogWrite(pin,value)
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analogWrite(LedPin, 0);
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Time Period 2 Time Period 3

Time Period 1

analogWrite(LedPin, 255);
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analogWrite(LedPin, 512);
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analogWrite(LedPin, 767);
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Time Period 1

analogWrite(LedPin, 1023);
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PWM on Arduino
Lab : (WS

1 int LedPin =
2 wvoid setup()

r

- pinMode (LedPin, OUTPUT);

()

~

+:: :m::“:o: 7| void loop()
sty 8
FEo ottt > analogWrite (LedPin, 0);
sverveseseey 1C delay(1000);
R R 11 analogWrite (LedPin, 255)
cesfeverssod 12 delay(1000);
wvsfessveved 13 analogWrite (LedPin, 512)
~mioen g delay(1000);
a4 s Joeecccns 15 analogWrite (LedPin, 7€7)
J 1 delay(1000);
17 analogWrite (LedPin, 1023
186 delay(1000);
3}




PWM on Arduino
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U¥uUs Code tWiduaslneld Array wndae

int LedPin = 3;
int time[] = {0,255,512,767,1023};
void setup()
{
pinMode (LedPin, OUTPUT);

}

void loop()
{
for(int i = 0;i<=4;i++){
analogWrite (LedPin, time[i]);
delay(1000);
}
}
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PWM on Arduino
Lab : (WwS

WO ~J o WU bW

int LedPin = 3;
void setup()

{
pinMode (LedPin, OUTPUT);

}

void loop()
{
for(int i = 0;i<=1023;i++){
analogWrite (LedPin, 1i);
delay(10);
}
}
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11 potValue = analogRead(potPin); // Read pectentiometer wvalue st bt bt

- Serial.printin(potValus);

13 analogWrite(led, potValue/4); e el bt i
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BAR GRAPH

const int analogPin = A0; connected to the potentiometer
const int ledCount = 9; / of LEDs
int ledPins([] = {2,3,4,5,6, ,10}; Pins cconnected to the LEDs

void setup() {

<

8]

Serial.begin(%600);
for (int thisLed = 0;
pinMode (ledPins[thisLed],

thisLed < ledCount;
OUTPUT) ;

thisLed++) {

Set the LED

5

id

int sensorReading = analogRead(analogPin); Znalecg input
Serial.println(sensorReading);

int ledLevel = map(senscrReading, 0, 1023, 0, ledCount);
for (int thisLed = 0; thislLed < ledCount; thisLed++) {

{ // Turn on LEDs in

HIGH);

if (thisLed < ledLevel)
digitalWrite(ledPins[thisLed],

seguence

}
else { ;
digitalWrite (ledPins|

Turn cff LEDs
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Ref:

https://medium.com/icreativesystems/analog-vs-digital-c932477b0b63

https://medium.com/icreativesystems/to-know-pwm-373efa1322ce
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