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3) luauil 3 509 MmaToulusunsumuaunMsiauTesaing
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1) Tusudl 4 Gos MaToulUsuNTNAUALNSLANINAMEIDUARING
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- LCD 16x2
- LCD, OLED
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Pulse Width Modulation (PWM) A1uAu DC Motor
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2.1 pauRawmasuasaLiea (Single Board Computer)
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BeagleBone, NVIDIA Jetson Nano Judu fasgranauiamasussainen fanni 2-1
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lalasaoulnsaiaes (Microcontroller) fe Wugunsaiauguuuain fanusaniuny
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paudines tavlulasroulnsataeslasiuiediey, nuieAI1uT1 wagnasn Fudu
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lulaspeulnsaiaes anunsaudseenliidu 5 daundng duelul Dwireuszanana
na1anIediy (CPU: Central Processing Unit) 2)wi38A31431 (Memory) Fa1U1 5O
sonidu 2 d1u Ao wireAuTlTdusuiulusunsundn (Program Memory) waw
ni1eAIUTITeYa (Data Memory) 3)drudiasaiugunsalniguanuienass (Port) & 2
anvoy Ao Wasndune (Input Port) wagwasnasdyqyumsenasaesng (Output Port) 4)
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(Clock) (cPL) (Memory)
&
goamadiuy osdyyrmiada (BUS)
7
wodn
(Port 1/0)
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i http://www.rtc.ac.th/vcharkarn/280661.pdf
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Interrupt Flash I EEPROM UART RAM
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i A A A A
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A Y Y
Oscill Watchdog External Memory Input Output Timer 0
cillator
Timer Control Port Timer 1
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A¥1d (C Language) tTund sluntwmeuiiunessendonldaulumyinlusunsy
iesaniiuszavsnmgs shaulfsands wasidimshauseiuasausli Yagtudud
Hedlunisldauvesalulasaeulnsames myvawilusunsudmsululasnaulvsames doy
w1 ¢/Co+ 1ilpsanillassainaiiBavigu anunsaidounazimunliig
awddulusunsuszduge Alddmsudoulusunsudszgndsing o wuideatudu
awUaaa Mwnudn wazniwnesunsy Wudu uenand nrw@dslddmiuiden
TUsunsuszuy waglusunsudmiuamuauefamsuisdiuilusunsusedugamanenwl
anunsaviale
231 lassadswesmwnwiutsesnidu 4 diudsd
1) dwivedlUsunsy
dauiedlusunsuili3ondn Preprocessing Directive 145z yuiiouants
aeulmaainseinisle q neunisulanalusunsulufiiids #include <stdio.h> lduandu
aexllmasflvitionmeslidiisyy Ao stdioh Whsanlunsuvalusunsudie Tasnsimun
Preprocessing Directives Havdestuduieiniecmng # e
mdaildszylineulmasiinaaneslndidrslunisudalusunsy
annsadould 2 sUuuy fie #include <Tolaninesiid> noxlmasazinsiumianiaes

IWdnszyanlasnnesld dmsuiueamesindlasianie (Undfelaisnneide include)
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#include “Fagmnasing” aoulwassazvinisfuniannesindnszyanladenedifeniu
fulnd Source Code Wu usidnlidnuvzludumlasanasnldinuiaamesivdlaaany

2) d@uveafandunan

=

HeAdunimuaduandedlsidy main) lneynlusunsuazdodifleidy
. [J Y a g & o [ [ :5 & o (%
main() viwdiduilsidundnlunisvihavlunsussananalysunsunnasailsidundnves
A Ao Mty main() Felusunsunwannlusunsuazaedilsiduiloglulusunsuiase
& vy o s & . l“q./”q./gj a e su &
iulannyelendufio main wlad “win” dany nsWsulUsunsun1@Iaflandull
LUlile Tngvauiwnvesilenduazgnimunmenssevung { uas } na1fie n15991uves
HenduazisuAuNAI oMY { kazasduaniiasemuig } flandu main() aunsadsuly
. . @V ¥ a a 1Y) = ' ¢ o . '
sULUUYRY int main Aild danuvangwdoudy Ae vu1eaud ity main() aelid
ca (3 I ] U/ ! v & v IS A 1
815fwd (Argument) Apliliins¥uenle q WhnUszaanangluilendu wazasiinishu
nausanllainileidusie
Argument A AISUANI LT IUTATY
Parameter fia  ATidlUdafeATUAT Argument Lag Parameter
dendudeyaridafieariu wWu mnminuald Arsument W utoyasdadidnwsuwd

Parameter MdsluAdaaduriinionusnig nwi 2-6 argument Wag parameter

1: [#include <stdio.h>

2:  |void show (char a) - > Argument 5UR29nE5 'a’ unTurenau
3 |

a: printf("%c",a) ;

5 1

6: void main(void) Parameter d4f29nws 'a' lUgsnendu show( )

7

8: show('a) ;

9 1

AN 2-6 argument ILae parameter

fian https://www.yupparaj.ac.th/thanphisit/bot1-3.html
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3) @UTNYaznUBILUTHLNTY
& 1 a o QIJ 1 d‘ GIJ v a & o a
Wudiuwesnsilsuadewng o iedslinsuiiamesvinau lun1sideu
o o a a P a a = a a a
AdsazsunelunsasmueUnniie { waziasaamuieUnnla } lngUnfdiuuednissdey
TUshnsuazatnsanueantedu 2 duseaiu Ao d1uvainisuseniasuwls Ae dunldlu
° ) a P = | o W = fou 1 A | ~
nsimuadnUsnagldnulunsi@eulusunsy LagdIuTIAIds %o HRTusn 9 Ao daud
1Tunsmnuasnusnazldaulunis@sulusunsuiuiiad Turas anal9edaalanienae
d‘ )
LASDIVLNYTLARDY ; LELD
4) @uvINsUalUswNsULasTALUTHATY
MULATIASURIN BT ABIINISAIMUAALSHAULazAUTU TS Tnely
nildiasemuneUnnita { lumsssydunianissunilusunsy wagldinsomungtnnila }
Tunrsszysiumianisaulusunsy
2.3.2 Comment Tun1wd
< | ~ Vv ¢ | A ¢ o
Wudruvesldsunsunmaulnaaslifasnaulng viuieanuin Wemsulnassyin
3 = L & v 1 gJ’ (-7 & 2
nsmeulwaufed@iuves Comment maulniaasaziuaiuiululngludesraulng nisldnau
i luluswnsuazdl 2 dnway Ae 1 Comment a5UNgAMUNLN8YatUSwNSUTUEILTY F9
AeSu18dazylmsmnIu nsvinauveslusunsulaegnesiasi Taaanizlunsanluswnsy

Jupneuliuutad Wethnauun el Comment agaielisatanisvinanueedluswnsy

0
Y
o3

ABIN1TRsI9deunIsYIuYeslUsunsuidudiu q 3HHUselesddmsunisnsiadeu

£

U warld Comment WavieAN15viNIUUNEINYRRUTUNTNTIATYY Felglunsalig,

TWsunsuiifaueniuin nanfe drdesnislidiulavesdusunsungayiinutang 151ndn
Tidunuduneuuud Wosulusunsunaildvzananduduimiesy ae3snsiazyieli

1518707150L9119N7157197U hazAunIAURRlulUSLASUIALSITY N1TADLLLUALUNIYIT

De

a v
U 2 WUy oNU

1) Line Comment

=

Wy Comment UssviaRen 19AToIMI1e // 39 Comment Uszinnilazil

[
£ Y v

HARDUTTVIANT0TBAUTIBYVAY LATOIMANY // LiNBIUTTVIALAL LY Aeun1#aIn159n

comment viang ¢ UsIn Isdeudey / lunn 9 ussianvih Comment @ani 2-7
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#include <stdio.h>
int main(veoid)
{
/f This 1s
/[ block
/[ comment
printf("Hello worldin");
return 9;
b

AN 2-7 115Y1 Comment Tagldasasnune //

fian https://www.yupparaj.ac.th/thanphisit/bot1-4.html

2) Block Comment i Comment “ataussin Ndlevanaussvin sy
Comment Uszavilldipsosmneg /* uaz */ doanulaieghuniomung /* uaz ¥/ audu

Comment YI9UA L

Xz

/* alutildu Comment Luunaneussia
ussiniiAdu Comment
Comment 3gliifinanalusunsa
melu Comment a@xnsaleuiananiiennsainiwila
W31z Compilor Wiaula Comment

*/ NN 2-8

#include <stdio.h>
int main(veid)
/* This is
block
comment */

printf("Hello worldin");

return 8;

AN 2-8 N15YI1 Comment BABUIINA

fian https://www.yupparaj.ac.th/thanphisit/bot1-4.html


https://www.yupparaj.ac.th/thanphisit/bot1-4.html
https://www.yupparaj.ac.th/thanphisit/bot1-4.html
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(]

wANI5hY Block Comment 982552797 AD Code M14519% Comment Wui1udl Block

Comment 8¢ (113 Block Comment @auriu) 9zl Compile lairuld fsnndt 2-9

#include <stdio.h>
int main(veoid)
1
/¥ This 1is
/*block */
comment */
printf("Hello worldin");
return @;
¥

AW 2-9 11591 Comment angusvia Nlsignses

fisn https://www.yupparaj.ac.th/thanphisit/bot1-4.html

[V
v A

2.3.3 NHNIIFNTD

[

AMaEinglunsistaliiu Identifier Falawn fuus, MAdu waziawa Al

1) Fonssazdeslugrnuaianu (Reserved Word) s9n i 2-10

asm default for pascal switch _ds
auto do goto register typedef _es
break double huge return union _SS
case else if short unsigned
cdecl enum int signed void
char extern nterrupt sizeof volatile
const far ong static while

continue float near struct cs

AN 2-10 ANENIUNINUAITD

fian https://www.yupparaj.ac.th/thanphisit/bot1-5.html
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1Y
1 v @

2) Forne § Nnsasiduluy Case-Sensitive Mu18ALINTIBNESIRIAU

Y

fdnwsian fedndunuaziiiu W TEST, Test, test, tEst foinduauaviaiu

3) Fevzfostudumefsnusviawrionung Underscore () i o
Fudumeiianldle uinneluieaninsaUszneusiefisnes sy Underscore %3o
faanla 1wy TEST VALUE, HELLO123, h1 T2, UserName tJudu

4) N139TeTIUITIA (Eeaaviseuriunieluie) lule

5) NN5AITRALUTLNDUMUTNVTERLAL LU S, @, #, &, Mile A3n1nd 2-11

Foilgniias Foillsigndas
Y $Zero wzlelisnusyiiuie $
odd_passwd User name sngdaiigasing
yl Tcatty mszdetududesay
_black for insngdetriumanlunmund

YAHOO day%number Wws1zdadonuseiiiAuhe %

AW 2-11 éfaasmﬂﬁﬁxﬂ%aﬁgﬂﬁmLLazlﬂQﬂé’aq
fian https://www.yupparaj.ac.th/thanphisit/bot1-5.html
2.3.4 f9819NSIRuUlAnN 1T
int led = 13; J/8uUs led e = 13 950 faen led inesa 13
void setup() {
pinMode(led, OUTPUT); //fmunlidauys led Wu Output

}
void loop() {

digitalWrite(led, HIGH);
delay(1000);
digitalWrite(led, LOW);
delay(1000);

/&S led Wuantug High
//Aana1h 1000 ms %138 1s
/744 FuUs led Wuaniug Low

//mdaaiantd 1000 ms 50 1s


https://www.yupparaj.ac.th/thanphisit/bot1-5.html

15

2.4 M3PNUUULALHTNYANARDY
n1seanuuUkazas sy anaasududuneud Ay Yanaasfinaziedlniulanguy
Tunsldau seafunisusudsaiainladie wazduszdnsaimlunisangnanainuivie
NAFOUANNAFIUAS 9 laegaliusednina n1seonwuuyanaastlulasneulnsaiass
T uR 09 d98alAseds 19N UFIUVOITTUY NTLUIUNITOBNKUUYANAABINUFIU AD
A I3 ¢l a s
n1stienueintulasAaulnIalaeiNvuIgay H15UIINAMUAILITORALIIAIVDIVRSA
o a 13 1 < s § & £ o 1% L4
N1SAMUANATIUNA/LDIANA WU LTuwes, LED, wewes 1Judu nisiauilanaiuauly
WMANEANAUNTNARBY LTEULARNOAIUANNITINGIY KAENTS NAFBY NARBINITYINNIUITS

wazUsuwilold wnfansesnwuuyanaass daselul

¥
va A

2.4.1 AMFUUANUFIUIDIYANAGDY
1) riBaveulunisldou: sesfunisasugunsainselugas 4 lede
2) anulaeady: Iszuudesiunisdniasiasissiulniiu
3) mnuagaanlunisidousie: f8umefimaiidriuldiugunsalnieuen 1y
LHULLDT UBLIDT LaYNTNADUARIHS
a) dunuduan: Tduuszneuiivnlfieuassanlsias
2.4.2 msdenlgansauisiassonsiuis
1) 3150033
- vosnlulaspoulnsalaes Wy Raspberry Pi, Arduino, ESP32
- Tugaiady 1y wuwesngnmgd, Tugataaruty, Siadauey
- Mi198uAAINE WU LCD vise OLED
2) gondwIs
- MWUSUATY WU Python, C/C++, MicroPython
- wideafleWmun 1w Arduino IDE, Thonny IDE
2.4.3 N1598NLUUIATINTN
2195UnasTlnasinsmuauLsaT i mszaniugUnsal oenLUUIRS
Jeousoiwuimesuargunsalfuindeu (Wu uewmed) Wsessunsasuuvasidde 146

Aumusazlalontasiunsewalniiu
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2.4.4 M3a3alATETIaNINIEAIN il
[ < a =] a A 5 %
- Tanmsdunanadin ABS wseezgiiilleuumiiniun
- anuuulviifesdmsunsdsvgunsaluazaaniUaeulaazain
- msHissuusvuiganueaulunsallililasaeulvsameinimasussuanaas
gnvnen1IaiaganAaeInazdIelinssuswazn1INAae iU AN Lara1NnTe

P lUumaganluuITensalassuasale

av oA v

2.5 3TU8NLNYIVDY

v
[ Matv‘lyd 14

Tunsfinwasell IdTelddudunuiseniesteaieldduuinuazilsauiisung

nsfnw logagulaseil

LS Y 0o Aawv = U LY a n a s v
yayranu (2564) 1911/1’121"\18Lﬂmﬂumiwwmﬁmmaamaq ﬁmwmaaqﬂm}mmimw%ma

<9

ABNTIADIURTANEILATATMILNGOU" NAITEUITINGT1 MIUTLEUIINKLTEIRY9Ie 5 VT
lAgUsEliiugAnaaedan 2 AU HausINgIn AuganaaesnInsInedluseduanign
(X=4.72, S = 0.26) uagnuenasuszneunImaaesnmTINeyluseauuniian iy

(X=4.62, S = 0.22) uagyavaassiiasuiiuszandnimwintu 83.15/85.83 Gsgeninausi

o w [y

o 1 Qs ‘{ Y a é’ 1 I a I a v aad
Amuual) 80/80 NRENOVTVDIHLIYUATUUUTNTUNINBULIYUBY WUULFNAYNNANANTEAU

05 wagkaruianelalaegldanueglusyiuuniign geaninnaeinmmun

aa v

AANA (2563) tAYINITALINUNITHAUIYANATBULTBY "YANAFBULALILATIENN

A a

nmenmamsulsaeenilaBulasurunenndndy vulnsdnilede" §33glavinnisuiye

\AT0DNAADUAUNGUAIDE1YIY 3 NuAal 1. inAvidle 818 20-25 U 2. wAwe 81y 45-55

'
1 a

U 3. wnemeds 218 77 T nudngansesdieanunsoudusiow wasiiunanaassludainnianin

)

CYKY] a o

AR HadTEUTINGIN NAUNAIBENY 3 NANHANULANANVBILAREYINBTY kAT JUTI N9

[ [

avideyanlasuaninmeniniitaunuiulse ssuugenuaineqliaunsarinanuny

ey

IS [} 1

= ] o ] Ao w Y a P
dNIN 179 Eﬂﬁqﬂaﬂwmg I@EJ&IGU@ULGUGWH]']ﬂﬂ Lu@ﬂﬂ"lﬂ‘Uqflﬂﬁm‘U‘ﬁﬂamﬂJiﬂiq\‘iSUENLLN

Y

UG
fFaseanniauly uazliannsoaldyneiodls medavlffutoyaluduilifionamuide
NniRiesesuRUFUT e wazanunsaliyainiesiols Tuswan

#3233 (2549) e daviniduifsadunsiauinagnaaouUszans mmunisou

a a a

ARUNILMBSYIEaRuLUUaATReY 1399 TUTUNIUNIYIT Nan133T8UIINYI0 Useansan
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[y

uniSeuneuiameftisasuLuusaAiiie fiduviifu 81.67/80.82 Fsganiunmsififiivualy

AuRsIu uansiunidsursfmestisdeuiiaistuansnihlUldsunmsGeunsaouls
anf (2564) IinselAefumsiaunyanaasaies "Waundenisifousuedn

Kidbright lusesudutszoudnud 6 lsaFeutugnive’ uaddedsingin gunsaifldeu

YUUBSANAADIaNNs LT UlALaraanAa i uRIT9n1SHNUSUY 6 %799 FINAVDINIT

o

UszidiurnuAniivandieavigia 3 su danudadiulussauliauninuiniign Anadvey

a

71 4.93 Falugulusunsudnaued deivgy Trnudniulinsuuugdn Anaieegi 4.65

v =

dmiunanisusziuauiisnelavesngunnassges dseauiianelaunn Anadveyh 4.41
lnedszauiianelagsanay 2 ade fie HretiunuUszaunsalliwifisew wazlnuviuad
wlanivdluanmsiseuund leefidnade 5.00 waguladnyarneusuil dauwmunzasly

msihlUlglun1sdanisiineusula

N

v ¥ o

Felainssiusi Anwienanseuideninelrtesiuiavaaes gaUsyas YANIs

e

[
¥ = =

dou wiagy I8N as 19T uliUsednaan wazaziduiuszend Usuldnuyannass
lulaspaulnsaiaeinignauiianesuasaned agrumnzauasiiiiaUsylevigagaiu

UITY
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=b.

un

YUADUKAZITANRUIU

n13aduuveInIsauaindase gannaedlulasnoulnialaesniunauiiames-
s A Ya o Y v vy Y - vy a wa & v A v
vasaved KIelannaun asstuneu Weliluuimansufin uaztunsunisaineiignees

ASANRUIUYDINITAUAINDATEHTUNDUNITYINU tazarfunIsaduniIsaase bl
( SuAY )

\/

Anwivayailneives

A 4

ganLUUNIENIsSEusaylua

A

USuusvunly

Uszilumdiensieus

warlunulng

2197158971US NN
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DBNLUULANAADI

v
USuugvunly
ATIVABUAIY
ANgNLlaY
yE EAR!
9197138NUTNYN
UsenouLarAnfAsYAnNAaes
USuusvunly
VAFBUYANIAGDY
Tadeinu

AN 3-1 LAURITUADULAZITNITALTEUIUY
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Auwa AvluuNIsUSTEUY

\ 4

INVILANINY

AN 3-1 LAURSTUADULAZIDNITARUIIY

3.1 Anwdeyaiieatas

lunsanliuanunsauaindass ganaasslulasnaulnIaaeinIunauiinesuasn
.24' o PN san v N 2 ¢ 5 1 e v
W WumMIsnuveasneuiinanldeulusinsy vasnniuny wavaunsalduwesangg Ay
lunsdnnisiseunisaeu WabimeiulueIeases dwuidelavins@nudeyanineides
P [ & o a a o &
daduiiugrulunmsiainiwagesniuuinnnasd Inelisieasdenmall

3.1.1 nsAnwreNimesuaiaLAgl (Single Board Computer)

ARUTIAABTUBIALA &7 AD ABNNILMBST T SanaUnTainndIun19aulily

WHI9ATLAED LY viddgUssaiananan (CPU), miieanudiuan (RAM), Fodtioudaduns

19Ne uaznasndmiuendegUnsalneuen lnugainraneuiInasURiAAed Juun

< v v

nneiinsh Tondanutes anauiou viliusendandenu waglsingnnitneuiimes
dhuyaranily widipaussdnsamiisanadnsunisldnuiainuae
a 3 ¢ A o v a 5 1
AawfimasuasanedaunsainlUldlanslugvuuunsuiawmesdiuyana n1s
Ansanazldnulisunsundesnisngluszuuluinisvesneuiiomesuasanedls @319
szuumuAuanludfvwndn waslassnulszivinsesnisnisuszanana sy uadediin

YIABUNNABT VDI ALA 8IU W Aomanialunisuszunanadi ogluyae 1.5-2 GHz uag

1128A2109(RAM) Taaialusiuszunas 4 GB dnvialdaunsatfiusnsawisnielule (welu
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Jagdudmiteaudn(RAM) Tiiden G4 8 GB) studanesanisieusiadnsesfuiives

MiniHDMI ¥ 19d a9l nUadiiatfiy 1NAeInIsiinumafUNeSALEAIHNALUUDY F9LUn15Yn

[
=] N

ganaasdulasaoulnsaaeimenouiunesuesmneInseil denld Raspberry Pi 5 1du

ABUTIIADITUBIAALIVBIYNNARDY

awil 3-2 msUszendlinuneuiumesuasaifen Raspberry Pi 5

fian https://m.media-amazon.com/images/|/71G2DDC3-nL.jpg

Raspberry Pi 5 ﬁsﬂ’aﬁﬁaﬂizﬁwﬁmwmiﬂwmaNaﬁ'qqsﬁlu vinlwarunsn
Usgananadoyauazyienlusunsudng q ldsmsunasdvszansamanndy Snesanis
Fouseivanuanevilliaunsadeusiodugunsainisuenls wangdmiunsiannlasanis
0T Viugud videsyuusalusisneg Raspberry Pi 5 Judunsuiiawosuesameninsandauay

[

= | ° v a & A a d' A A o a s s A
EJWWQU LLagﬁ!@aqﬂﬂJh‘LUﬂqﬁmﬂﬁu&L‘ULa@ﬂﬂ@ lli']ﬂ'ﬁ/lQﬂﬂ’J']LlI'E]L‘V]EJ‘Uﬂ‘Uﬂ@lIW’JLW@TU@S@LﬂEJ'J

o

NVIDIA Jetson Nano

3.1.2 AsAnwrannsyinauveslulaseeulnsaass

Anwandnenssunaznisvinauvedlulasraulnsamesium 9 W Arduino
UNO R3, Arduino Nano, Arduino Mega, ESP32 1{usiu lnediasizideddoiduvesunazyu

A o = = & 19 v o I3 v Y a o X
LW'E]U']N']LU?EJ‘UL‘V]‘EJ‘ULLagLa@ﬂi“z’ﬂ‘wL‘Vm']3ﬁﬂJﬂU'ﬂﬁ]§]‘Uszaﬂﬂsﬂaﬂiﬂiﬂﬂ']iﬂu@']']@a§31Uﬂiﬂu N

148N Arduino UNO R3 insglasuanuieuunigalungdniauiuazdnauls ddeg1a
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wnuengllutagiu wWhladewazdulinsdedldnulnl Weldsuanufieuwasdyldanu

Sunuindsfigunsaluezidugesuinunglindenldiuiu Arduino UNO R3

A 3-3 lulaspeulnsataesuesa Arduino UNO R3

fian https://www.arduitronics.com/product/65

3.2 99nuUUnUIEn1sTaus wadanisiseus uazluau yaneaaslulasrauinsaiass

v a I3 s
AEABUNAADTUBIALAL?
1 = Y o v a Yy A o o & vm Y v Y a
MIeRNKUUMIIENISISEUS Wtonsisews wedavinlunutu fIdelafnwiwazeeds
nnangnsusenatetnsIvTn wnsdns1y 2567 Useianivngnainnssy a1v1ivn
a ¢ o o IS

diannsefind dtinauAnenIIUNINITEITIRNY MIAIENTIOULIVTN NENaNTIOUL

A Fanny Aesulesiednn wlasAeulnsaaas sWaIun 20105 - 2015 9NN 3-4

20105-2005  lulasmeulnsaiand 1-4-3
Microcontroller

Sradanasgu
wmsgmRiious i@ nsuianniilausanu wingasnstlnensydullile saudngas
0920084190205 nsvseynFldszuvaspinaiiilulssnugaamnssu suiu 1

wadwimafeufsraviein
Weoulusunsunmyddmivlilarreulniaaes Ussnauuasynasuinsni q Armuaumsyinm
selulasreulviawes mavsvgnildnululasroulnsanes

UTEaTIEiIn ol

1. juantililanain wdnmniho geddusrnadsulvsunsudmivlulesroulvsained

2. fiinwemsliygadnds uarmadoulusunsumunulilasaeulniawes

3. fwanAfidrelndn dfeddvlunisduaiuiuiy VjdRnumemitendunieuasy
dihiimndedad Sulliavey uazdnwmanmuwieden mmgnissuaziasnsiy

4. aunsoUsznovsasvadeuesimuammulilasroulvsaaes

auTI0UIYIN
1. wameanufiienunmsidonilulasaeninsanes
2. @uulusunsymuaslilasreulnsaiaed
3. Ustnauuasmaaevinsiimunumulilaseeulvsamed
4. Uszgndliamlalaseoulnsaaed

ABBUILTILIN

AnvuasUfiRiniulnswaine winludaudseneusne 4 vadlulasneulvsaiaed qunsal
Bunp-einarn 1 uarnsLAnse RdusemsFaulusumsuionyddiubleseoulnsanes
madsulusunsy Uszneu weaeunminurensssimunuishilasneulnsawed nisuszgnalda
Lilaseorlvniaed

A 3-4 AneSunes1edvn lulasreulnsaass
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d' I a Y o v a Yy A o o °o & AR o al
LN@@@ﬂLLUUWUQSﬂWiL?EJUE ‘Vn‘?J@ﬂ'ﬁLiEJug L‘WE]‘UW‘V]']I‘UQ']‘H a']LiﬂLLa'ﬂﬂaﬂI‘Vi@qﬂ']ifJ‘Vl

v o

Snwndulns1980UANUANF D9 WLNzay kazlawd lun1uAILUYLLI1N919158 1 US NN

[y

3¢

FeaguBuonansdmiunsufofon 7 Tusw deluidl
Tunuil 1 Fos wupilassai1syannaoIlagnITuanINasme LED Uy Arduino
UNO R3
- Blink LED on board
Tuaudl 2 5es MadeulusunsumuguAs¥ineuwes LED

LED 1 viaan

LED 2 viaan

LED 5 viaan

7-Segment
Tuauil 3 1509 MadeulusunsumuaumsvhnuLesaing
- Active HIGH
- Active LOW
Tunuil 4 Bes MadoulUsunumMUALNIILARIHAILDLARING
- Serial Monitor
- LCD 16x2
- LCD, OLED
Tuaudt 5 Bes madieulusunsumuaudnygal Analog
- Pulse Width Modulation (PWM) A3uAs LED

- U ubuUUSUAN L WERIKANIS Serial Monitor

FsuukuUUUANlAAIUANNSYINILYeY LED

Pulse Width Modulation (PWM) A1uAu DC Motor
Tuaudl 6 1389 MmadeulUsunsumuaugunsalngiady

- Infrared , PIR

- Ultrasonic

- DHT 22
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Tuauil 7 1583 MsligulusunsumuaueLnes
- Servo

- Stepper Motor
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‘ﬁuﬁauﬂ’ﬁﬂﬁﬁa Tuaud 2 Bas n15@eulusunIuAUANNISINIUYRY LED
1. Unyemnaedlilasreulysaiaeftieneuiinne fussaifulinieuinnu
2. 1Walusunsu Arduino IDE
3. #192995 LED 1 waan U Arduino Board i

AN 3-5 fH298719015092935 MW luUn 2

4. Weulusunsuitenauau LED 1 waon deeluil

const int ledl = 7;

void setup() {
pinMaode(led1, OUTPUT);

}

void loop() {
digitalWrite(led1, HIGH);
delay(1000);
digitalWrite(led1, LOW);
delay(1000);

}

AN 3-6 svenaluswnsuAddluluaun 2
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LED

MntnaRnUaouny G .




A1319% 3-1 gunsalnldluyaneass (de)

26

eFegunIal

nmgunsel

7-Segment

fgunulsuele

99 LCD 16x2 12C

99 LCD TFT

99 OLED

DC Motor
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etegUnInl

nmgunsel

Drive Motor Module

Infrared sensor

PIR sensor

Ultrasonic sensor

DHT 22

Servo
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etegUnInl

nmgunsel

Stepper Motor

Drive Stepper Motor Module

2 Relay Module

Proximity senser

breadboard
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3.4.3 DRNLUVIIATUAZIHY PCB (Printed Circuit Board)
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vz [Cmeoer] e
BUSEEEN ) 1 o Box
Nmw = | A4

3]

TITTITIT

H L296N DUAL H-BRIDGE

MOTOR DRIVER MODULE — ey - " ] ¥4
2 cury b = 1

Srradboard 400p

< Createat | 2025-01-13
Schematic Schematic1 U:;m 130050513
Board Board1 Page P
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Reviewed ISProject1
Version Size Page 1 Total 1
@ EasyEDA V10 A4 EasyEDA com
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AW 3-9 dannsgunsalinequuLsL PCB
2111 un1591na182993 (Routing) 19anenasuasii farunireiimangan
M3 ULarUTUUTS (Design Rule Check - DRC) M51380UANONABIYBINTOBNKUUNIY
s¥UU DRC iitetasudefinnainieunisnanase antu Export sonundulvd Gerber e
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AN 4-4 18ALLBYAFINFNY VBIYANAGDY

a ° 1 a ¢
MA1919N 4-1 G]']LL'WLNLLagsqEJaSL@EJmQUﬂim‘U‘NGQWWWaQQ

RnUYLAY I18N19
d Raspberry Pi 5
2 Arduino UNO R3
3 LED
4 Aindnafnlaonu
5 7-Segment
6 faunulsuale
7 39 LCD 16x2 12C
8 99 LCD TFT
9 39 OLED
10 Infrared sensor
11 PIR sensor
12 Ultrasonic sensor
13 DHT 22
14 DC Motor
15 Drive Motor Module
16 Servo
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17 Stepper Motor
18 Drive Stepper Motor Module
18 2 Relay Module
20 Proximity senser
21 breadboard
22 VCC +5V
23 VCC +12V
24 GND
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I‘U\‘ﬂuﬁ 1 ﬁ;’eN LED on Arduino Board

UTTAIA
1. ldulusunsu Arduino IDE 1
2. NAEUAINNYNABIVBILULNTUN T
3. @eulsunsulyt LED on Arduino Board vinenula

\3esilouavgunsal
yovnasslilasneulnsaaesmeneyiinmesueinifen
%y’umaumiﬂﬁﬁ’a Tu9udl 1 Gos LED on Arduino Board
1. Unyanmasdbilasnoulnsaaoimenouinnosuasadeilindouyiam
2. WalUsunsu Arduino IDE
3. Feulusunsudeludl
void setup() {
pinMode(LED_BUILTIN, OUTPUT);
}

void loop() {
digitalWrite(LED_BUILTIN, HIGH);
delay(1000);
digitalWrite(LED_BUILTIN, LOW);
delay(1000);

}

4. Aan .@ Verify UnwauLaIy

5. WialUsuNIUQNABIILUAAINAGITL

of program storage e. Maximum

(0%) of dynamic memory, leaving

6. ilalUsWNIUYNABILTIAGN .@ Upload
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7. &N LED on Arduino Board LLé’aaqﬁJwamsmaaa

8. winudlalusunsulneuSuiiussita delay(1000); Wy delay(500);
9. &Nl LED on Arduino Board wanagunanisnaass
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Tuauil 2 1599 MIeUlUTUNSUAIVANNITYINILYY LED

R IR 1 OO THAUTEIIN Y
FEAUTU. e NAY.......... AUV e

nUsTaIRA
1. [eulusunsy Arduino IDE 1a
2. 193935 LED AU Arduino board 1@
3. {19993 7-Segment AU Arduino board 1@
3. Weulusunsuls LED viheula
4. Feulusunsuli 7-Segment yaula
5. NAFUANYNABIYBILUSWNTUA TN Tl

\3esilouavgunsal
yaneaaslulasnoulnsalaesmenaufanosusiniien
Funoun1sUFoR Tusud 2 Fes meBeulusunsuniugun1s¥iniuYes LED
1. Unyanmaedlilasnoulnsaaesmensuinmesuasamelimdouyinem
2. Walusunsy Arduino IDE
3. 192993 LED 1 waen U Arduino Board fail

ARDUINO

% UNO -ON.

4. @eulusunsuiiionauay LED 1 viaen feroluil
const int ledl = 7;
void setup() {
pinMode(led1, OUTPUT);
}
void loop() {
digitalWrite(led1, HIGH);
delay(1000);
digitalWrite(led1, LOW);
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delay(1000);
}

5. Adn - Verify vuuauisy
6. IBlUSUNTUYNABIILUAAINAFIIL

7. ilalUsuNINYNABILTIAGN - Upload
8. dunn?l LED wenagunan1snaaes

o~ L ~NVwLEm
~ 2

[ 2
DIGITAL (PWM ~

=00 o

ARDUINO

- ®
-
Ty

b

9. #83995 LED 2 %aan AU Arduino Board snunInes
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10. Wenlusunsaniternuny LED 2 viaen fastoluil
const int ledl = 7;
const int led2 = §;

void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
}

void loop() {
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
delay(1000);
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
delay(1000);

11. A@n Verify Uuuauliy

[

12. 1ilolUsUNIUYNADINLUARAIHART]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global wvariables use 9 bytes (0%) of dynamic memory, leaving

13. 1ilolUsunsugnAaILaIAGn @ Upload
14. Funa? LED 914 2 naen uddasunaniIsnnaes
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16. Weulusunsuiienauau LED 5 viaen Aadaluil

const int ledl = 7;
const int led2 = 8;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;

void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);
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void loop() {
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, HIGH);
delay(1000);
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(1000);

17. adn Ml Verify UnwauLy

18. 1HalUTUNINYNADINLUARNIHARIT]

of program storage space.

(0%) of dynamic memory,

el (Jpl0ad
20. ﬁ%ﬂﬁV]LED‘WQS‘Wﬁ@@ uﬁ?ﬁiﬂwﬁﬂﬁiﬂﬁa@ﬂ

19. uﬁﬂﬂiuﬂimﬂﬂﬁ@ﬁ%aﬁﬂaﬂ

)
-% UNO -ON.

RX ¥ ARDUINO

Maximum
leaving
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21. deuldsunsuifieruas LED 5 viaen daseludl
const int ledl = 7;
const int led2 = §;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;

void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT

).
L );
pinMode(led3, OUTPUT);
L )
L )

pinMode(ledd, OUTPUT
pinMode(led5, OUTPUT

)

)

void loop() {
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);
digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, LOW);
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digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH),
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(led4, HIGH),
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH),
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, HIGH);
delay(500);

22. Adn Verify UnLaULLIY

[

23. WelUsunsugnAesIzlanInanail

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global wvariables use 9 bytes (0%) of dynamic memory,

24. WealUsinsugnAadaIngn . Upload
25. duna? LED 119 5 viaan uadasunan1snnaed

leaving
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S ?
:  DIGITAL (PNH

Ti-G)G) UNO

RX W ARDUINO

ANALOG IN.
© - nNm

g a<g

27. @eulusunsuitoniuau 7-Segment Araluil
constinta =71,

constint b = §;
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constintc=09;

const int d = 10;

constinte = 11;

constint f = 12;

const int g = 13;

void setup() {
pinMode(a, OUTPUT);
pinMode(b, OUTPUT);
pinMode(c, OUTPUT);
pinMode(d, OUTPUT);
pinMode(e, OUTPUT);
pinMode(f, OUTPUT);
pinMode(g, OUTPUT);

}

void loop() {
digitalWrite(a, HIGH);
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
delay(1000);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);

digitalWrite(d, LOW);

digitalWrite(e, LOW);

digitalWrite(f, LOW);

digitalWrite(g, LOW);

delay(1000);

28. Adn Verify UumauLsY




57

[

29. HlUTUNTUYNADILUARINARIL]

Maximum

of dynamic memory, leaving

30. LilalUsUNIUGNABIUAIAGN Upload

31. dunmdl 7-Segment UAIATUNANITNAGDS

ANALOG IH.
N m < n

o -
< <

32. Weulusunsuiioniuau 7-Segment Aanaluil

constinta=71;

const int b = 8§;
constintc=9;
const int d = 10;

constinte = 11;

constint f = 12;

const int ¢ = 13;

void setup() {
pinMode(a, OUTPUT);
pinMode(b, OUTPUT),
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pinMode(c, OUTPUT);
pinMode(d, OUTPUT);
pinMode(e, OUTPUT);
pinMode(f, OUTPUT);
pinMode(g, OUTPUT);

}
void loop() {

digitalWrite(a, HIGH); // 0
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH);
digitalWrite(g, LOW);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);

digitalWrite(a, LOW); // 1
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
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digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);
digitalWrite(a, HIGH);
digitalWrite(b, HIGH);
digitalWrite(c, LOW);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, LOW);
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);
digitalWrite(a, HIGH);
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
(g,

digitalWrite(g, LOW);

L=

//'3
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delay(50);

digitalWrite(a, LOW); // 4
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);

digitalWrite(a, HIGH);, // 5
digitalWrite(b, LOW);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);

digitalWrite(a, HIGH),  // 6

digitalWrite(b, LOW);
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digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH),
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);
digitalWrite(a, HIGH);
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);
digitalWrite(a, HIGH);
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
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digitalWrite(f, HIGH),
digitalWrite(g, HIGH);
delay(500);
digitalWrite(a, LOW);
disitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
delay(50);
digitalWrite(a, HIGH), // 9
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g,
delay(500);
digitalWrite(a, LOW);
digitalWrite(b, LOW);
digitalWrite(c, LOW);
digitalWrite(d, LOW);

(

(

(g,

HIGH);

digitalWrite(e, LOW);

digitalWrite(f, LOW);

digitalWrite(g

delay(50);
}

33. AdN Verify UuauLiY

[

34. WIBlUTUNTUYNADIILUARINARAL]

LOW);

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global wvariables use 9 bytes

(0%) of dynamic memory, leaving




63

35. WBlUIUNTUYNABILAIAGN Upload

36. dna7 7-Segment kaIATURANIINAGDS
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Tuuil 3 1589 MITEULUTLNTUAIVANNTYINNUYDEINT

R IR 1 OO saUsEI

nUsTaIRA
1. [eulusunsy Arduino IDE 1a
2. 7973935 Switch AU Arduino board 1@
3. Weulusunsalyi Switch AuAy LED viula
4. NeFRUANLYNABIYRTUTLNTUN W TLA

\wsotlanazaunsnl
yanaaedlilasneulnsamesmenauiimoTuesnifg)

TurpUNSURUR Tunuin 3 Boe MBeulTUNTUAIUANNTYINNTUYBEINY
1. Waganeasslulasreulnsamesiienauiiinasuesamellinsauinmy
2. \Ualusinsu Arduino IDE

3. #939A3EINTLUU Active HIGH LiveaIuA LED 1 viaan Al

A

2
t ? DIGITAL (PWM ~

= O UNO

RX W ARDUINO

4. Weuldsunsulviainduuu Active HIGH Litoaiunu LED 1 viaon Aesalyil
const int sw = 1;

const int led = 7;

void setup() {
pinMode(sw, INPUT);
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pinMode(led, OUTPUT);
}
void loop() {
if(digitalRead(sw) == HIGH){
digitalWrite(led, HIGH);
}
elsef
digitalWrite(led, LOW);

5. Adn Verify UuuauLdy

[

6. lalUsWNINYNABILUAAINAATI

of program storage space.

of dynamic memory,

Upload
8. dunmfl LED Wienaaind wddasunan1snaaed

7. WielUsunIUgNABILAIAAN

RX W ARDUINO

T;:% UNO .ON.

Maximum

leaving
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10. WeulUsunsulvainduuu Active LOW tiep3uau LED 1 viaen dasalull
const int sw = 1;

const int led = 7;

void setup() {
pinMode(sw, INPUT);
pinMode(led, OUTPUT);
}

void loop() {
if(digitalRead(sw) == LOWX
digitalWrite(led, HIGH);
}
else{
digitalWrite(led, LOW);
}
}

11. A@n Verify Uuuauliy

[

12. 1ilolUsUNIUYNADINLUARAIHARIT]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global wvariables use 9 bytes (0%) of dynamic memory, leaving

13. 1ilolUsunIugnABILaIAGN e Upload
14. 4nedl LED Wonnalng waiasunanisvnaed

15. $192995aI0GUUU Active LOW tiamIuAw LED 5 viaen ¢iail




16. Ferlusunsulsiaiatiuuy Active LOW tiomuny LED 5 wiaon fastellil
const int sw = 1;
const int ledl = 7,
const int led2 = §;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;

void setup() {
pinMode(sw, INPUT);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);

void loop() {
if(digitalRead(sw) == LOWX
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(led4, HIGH);
digitalWrite(led5, HIGH);
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elsef
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);

17. A@n Verify UuLauLiY

[

18. 1ialUUNINYNADINLUARNIHARI]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory, leaving

19. 1ilalUsunINgNABILTIAGN .e Upload
20. #uned1 LED 5 viaen Wanaaing Laiajunanismaass

21. @enlusunsulifainduuy Active LOW Liteaauas LED 5 viaan dasialuil

const int sw = 1;

const int ledl =7,

const int led2 = §;

const int led3 = 9;

const int ledd4 = 10;

const int led5 = 11;

void setup() {
pinMode(sw, INPUT);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
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pinMode(led5, OUTPUT);
}

void loop() {
if(digitalRead(sw) == LOWX

digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);

delay(500);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);

delay(500);
digitalWrite(led1, HIGH)
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
( )

(

)

digitalWrite(ledd, HIGH);
digitalWrite(led5, LOW);
delay(500);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
( );
( )

digitalWrite(ledd, HIGH
digitalWrite(led5, HIGH

H

)
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delay(500);
}
else{

digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);

22. Adn Verify UnlaulaIy

[

23. WBlUTHNTUYNADILUARINARL]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory, leaving

24. WelUsunsugnaaslaIngn .@ Upload
25. dunedl LED 5 viaen Lilonadind udiasunanimmaass

26. pulusunsulviainduuy Active LOW iflemunau LED 5 viaan artaluil
const int sw = 1;
const int ledl = 7;
const int led2 = §;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;

void setup() {
pinMode(sw, INPUT);
pinMode(led1, OUTPUT);
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pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);

void loop() {
if(digitalRead(sw) == LOWX

digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);

digitalWrite(led2, HIGH);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, LOW);
delay(500);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
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digitalWrite(led3, HIGH);
digitalWrite(led4, HIGH);
digitalWrite(led5, HIGH);
delay(500);

}

else{

digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(led4, LOW);
digitalWrite(led5, LOW);

27. Adn Verify UnlauLaIy

[

28. WIBlUTUNTUYNADIALUARINARIL

Sketch uses 924 bytes (2%) of program storage space. Maximum
e

Global wvariables use 9 bytes (0%) of dynamic memory, leaving

29. WelUsunsugnAasaIngn .@ Upload
30. dunedl LED 5 viaen Lilonaalnd udiasunanisvaass

31. Weulusunsudds for Ifadnfuy Active LOW aauea LED 5 waen fareludl
const int sw = 1;
const int ledl = 7;
const int led2 = 8;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;
inti=0;




void setup() {
pinMode(sw, INPUT);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);

void loop() {

if(digitalRead(sw) == LOWX
for (inti=1;i<=6;i++)

ifi == 1){
digitalWrite(led1, HIGH)
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
)
)

@

digitalWrite(ledd, LOW
digitalWrite(led5, LOW
delay(500);

digitalWrite(led1, LOW);

)

).

digitalWrite(led2, LOW);

digitalWrite(led3, LOW);

digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(500);

}

if(i == 2){
digitalWrite(led1, LOW

)

)

);
digitalWrite(led2, HIGH);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(500);

digitalWrite(led1, LOW);

)

)
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digitalWrite(led2, LOW

);

digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(500);

}

if(i == 3)
digitalWrite(led1, LOW
digitalWrite(led2, LOW);

)
)
digitalWrite(led3, HIGH);
)
)

)

)

digitalWrite(ledd, LOW);
digitalWrite(led5, LOW
delay(500);

digitalWrite(led1, LOW

)

);

digitalWrite(led2, LOW);

digitalWrite(led3, LOW);

digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(500);

}

if(i == 4)
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);

)
)
digitalWrite(led3, LOW);
)
)

)

)

digitalWrite(led4, HIGH
digitalWrite(led5, LOW
delay(500);
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
)
)

)

b

digitalWrite(ledd, LOW);
digitalWrite(led5, LOW
delay(500);

}

if(i == 51

)
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)

digitalWrite(led1, LOW)
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, HIGH);
delay(500);
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(500);
}
ifi == 6){
digitalWrite(led1, HIGH)
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
)
)

9

@

digitalWrite(led4, HIGH
digitalWrite(led5, HIGH
delay(200);

digitalWrite(led1, LOW);

)

).
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
delay(200);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(led4, HIGH);
digitalWrite(led5, HIGH);
delay(200);
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);

)
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digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
delay(200);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, HIGH);
delay(200);
digitalWrite(led1, LOW)
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
)
)

o

digitalWrite(ledd, LOW
digitalWrite(led5, LOW
delay(200);
}
i
return 1;
}
else{
digitalWrite(led1, LOW);

)

)

( );
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)

}

)

)

}

32. AdN Verify UulauLiYy

[

33. {elUsUNTUYNABIALUAAINAGIIL

Sketch uses 924 bytes (2%)

Global variables use 9 bytes

(0

[
°

)

of dynamic memory,

of program storage space. Maximum

leaving
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34. WelUsuNIugNABLaIAGN . Upload
35. duned1 LED 5 viaan Wonaaind waiajunanismaass

o
?  DIGITAL (PWM ~)

TOO uwo

RX W ARDUINO

.o
)
)

37. Weulusunsulwainduuu Active LOW Lﬁamuqu LED 1 viaon luguwuy Toggle

Farteluil
const int sw = 1;
const int led = 7;
int led_st = LOW;
int sw_st = 0;

int last_sw_st =0;

void setup() {
pinMode(led, OUTPUT);
pinMode(sw, INPUT);

}

void loop() {
sw_st = digitalRead(sw);
if(last_sw_st == HIGH && sw_st == LOW)
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led st = lled st;
digitalWrite(led, led_st);
}
last_sw_st = sw_st;
delay(50);

38. AdN Verify Uuulauliy

39. WIBlUTUNTUYNABIILUAAINAGIL]

of program storage space. Maximum

(0%) of dynamic memory, leaving

40. WelusunsugnAeeaIngn Upload
41. Funedl LED Wianaaind wanagunan1snaaad

43, Faulusunsulrainduuu Active LOW Lﬁamuam LED 5 viaan luguwuy Toggle
pamelUil




79

const int sw = 1;
const int ledl = 7;
const int led2 = §;
const int led3 = 9;
const int ledd = 10;
const int led5 = 11;
int led_st = LOW,
int sw_st = 0;

int last_sw_st = 0;

void setup() {
pinMode(sw, INPUT);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT

).
| );
pinMode(led3, OUTPUT);
| )
| )

pinMode(ledd, OUTPUT
pinMode(led5, OUTPUT

)

)

void loop() {

sw_st = digitalRead(sw);

if(last_sw_st == HIGH && sw_st == LOW)
led st = lled_st;
digitalWrite(led1, led_st);
digitalWrite(led2, led_st);
digitalWrite(led3, led_st);
digitalWrite(ledd, led_st);
digitalWrite(led5, led_st);
}
last_sw_st = sw_st;
delay(50);

44. AN Verify UuuauLy

[

45. olUsWNIUYNADILUANINAGIT]
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Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory, leaving

46. WalUsLNTUYNABITIAGN .@ Upload

47. duna?l LED 5 viaen Wanaaing waiasuranisnaaes

48. Fenlusunsuliadnduu Active LOW iileniuny LED 5 niaon Tuguuuy switch
case fareludl

const int sw = 1;

const int ledl = 7;

const int led2 = 8;

const int led3 = 9;

const int ledd4 = 10;

const int led5 = 11;

int ledpattern = 0;

int numpatterns = 5;

void setup() {

pinMode(sw, INPUT);

for(int i=0; i<6; i++){
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);

void loop() {
if(digitalRead(sw) == LOWX




delay(200);

ledpattern = (ledpattern+1) % numpatterns;

switch(ledpattern){
case 0O:
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, HIGH);

break;

’

case 1:
digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW)
break;

case 2:
digitalWrite(led1, LOW);
digitalWrite(led2, HIGH);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
break;

case 3:
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, HIGH);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);

break;

’

case 4:
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
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digitalWrite(led3, LOW);
digitalWrite(ledd, HIGH);
digitalWrite(led5, LOW);

break;

49. Adn Verify vulaulay

[

50. WIBlUTHNTUYNADIILUARINAGIT

of program storage space. Maximum

(0%) of dynamic memory, leaving

Upload
52. unafl LED 5 viaen Wannaing waiasunanisnaaes

51. Wielusunsugnaeauaingn

53. 193995eInGLUY Active LOW LitaAIuAy 7-Segment A

) | l
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54. Jeulsunsuliainduuy Active LOW tilamunu 7-Segment Tuguuuy switch
case fuioluil

const int sw = 1;
constinta=71;
constint b = §;
constintc=29;
const int d = 10;
constinte = 11;
constintf=12;
const int g = 13;
int ledpattern = 0;

int numpatterns = 10;

void setup() {

pinMode(sw, INPUT);

for(int i = 0; i<1; i++)X
pinMode(a, OUTPUT);
pinMode(b, OUTPUT);
pinMode(c, OUTPUT);
pinMode(d, OUTPUT),
pinMode(e, OUTPUT);
pinMode(f, OUTPUT),
pinMode(g, OUTPUT);

void loop() {
if(digitalRead(sw) == LOWX
delay(200);

ledpattern = (ledpattern+1) % numpatterns;

switch(ledpattern){
case O:
digitalWrite(a, HIGH); //9
digitalWrite(b, HIGH);
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digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
break;

case 1:

digitalWrite(a, HIGH); //0
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH);
digitalWrite(g, LOW);
break;

case 2:

digitalWrite(a, LOW); //1
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
break;

case 3:

digitalWrite(a, HIGH); //2
digitalWrite(b, HIGH);
digitalWrite(c, LOW);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, LOW);
digitalWrite(g, HIGH);
break;

case 4:

digitalWrite(a, HIGH); //3
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digitalWrite(b, HIGH);
digitalWrite(c, HIGH

);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, HIGH);
break;
case 5:
digitalWrite(a, LOW); //4
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
break;
case 6:
digitalWrite(a, HIGH); //5
digitalWrite(b, LOW);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, LOW);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
break;
case 7:
digitalWrite(a, HIGH); //6
digitalWrite(b, LOW);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);
break;

case 8:
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digitalWrite(a, HIGH); //7
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, LOW);
digitalWrite(e, LOW);
digitalWrite(f, LOW);
digitalWrite(g, LOW);
break;

case 9:

digitalWrite(a, HIGH); //8
digitalWrite(b, HIGH);
digitalWrite(c, HIGH);
digitalWrite(d, HIGH);
digitalWrite(e, HIGH);
digitalWrite(f, HIGH);
digitalWrite(g, HIGH);

break;

55. &N Verify UuuauLiy

[

56. WIBlUTUNTUYNADIILUARINARIL

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory, leaving

57. Welusunsugnaeasiaingn .@ Upload
58. dana?l LED 5 viaen Wennaing waiasunansnaaes
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Tuauil 4 1589 MITYULUTLNTUAIUALNITLARNIHANILIDUANING

LI 13 OO THAUTEIIR s

UTTAIA

1

1
2
3
il
5.
6
7
8
9

Tgulusunsy Arduino IDE 1a

. Weulusunsulyt Serial Monitor Lamswals

. Bunlde1u Serial Monitor ¥aalUsunsy Arduino IDE 1a
. 97995 LCD 16x2 12C /U Arduino board e
Weulusinsuly LCD 16x2 12C vhaula

. 192993 LCD TFT AU Arduino board s

. Weulusunsuli LCD TFT viaula

. 7923995 OLED 11U Arduino board @

. Weulusunsuli OLED vihawls

0. NAFBUANHYNABIVBLUTUNTUN BT LA

a4 A ¢
\nsesileuargunsal
gannaedlulasnaulnsaaesmensuiimoTuasnifg)

(%
Y

1

TunaUNMSURUR Tunui 4 5o9 MITeulUTUNTUAIUANNITLARINAAILIDLAAIHE

. Waganeaetlulasraulnsameimeansuiimesuasamelinauvinau

2. . Ualusuknsy Arduino IDE
3. Weuluswnsulgaru Serial Monitor sanaluil

void setup() {
Serial.begin(9600);
Serial.println("System Ready");
delay(2000);

}

void loop() {
Serial.println("go");
delay(200);

}

4. adn Verify UulauLiy
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[

5. WlalUsunsugnABzIaniNasiail

Sketch uses 924 es s) of program storage

Global va es use ¢ 'tes (0%) of dynamic memory

6. lolUsunIugnABILAIAGN Upload

7. aan Serial Monitor wa9lUswknsy Arduino IDE

® 1_SerialMonitor | Arduino 1.8.19 — m

File Edit Sketch Tools Help

Serial Manitor ﬂ

De

9. #83935 LED 5 viaan ¢4
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10. Beulusunsuli LED 5 maonviau uasuansuariiu Serial Monitor saselui
int ledl = 7;
int led2 = 8;
int led3 = 9;
int ledd = 10;
int led5 = 11;

void setup() {
Serial.begin(9600);
pinMode(led1,0UTPUT);
pinMode(led2,0UTPUT);
pinMode(led3,0UTPUT);
pinMode(ledd,OUTPUT);
pinMode(led5,0UTPUT);
Serial.printin("LED System Monitor");
delay(3000);

void loop() {
digitalWrite(led1, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
Serial.printin("ON : -");
delay(1000);
digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
digitalWrite(led4, LOW);
digitalWrite(led5, LOW);
Serial.printin("ON : LED1");
delay(1000);
digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
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digitalWrite(led3, LOW);
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
Serial.printin("ON : LED1,LED2");
delay(1000);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH):
digitalWrite(ledd, LOW);
digitalWrite(led5, LOW);
Serial.printin("ON : LED1,LED2,LED3"),
delay(1000);

digitalWrite(led1, HIGH),
digitalWrite(led2, HIGH):
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, LOW);
Serial.printn("ON : LED1,LED,2,LED3,LED4");
delay(1000);

digitalWrite(led1, HIGH);
digitalWrite(led2, HIGH);
digitalWrite(led3, HIGH);
digitalWrite(ledd, HIGH);
digitalWrite(led5, HIGH);
Serial.printin("ON : All LED");
delay(1000);

11. A@n Verify vuauliy

[

12. 110lUUNIUYNADINLUARIHAR]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory,
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13. \ilelUsunsugniaaudngn . Upload
14. adin Serial Monitor vaalusinsyl Arduino IDE

© 1_SerialMonitor | Arduino 1.819

File Edit Sketch Tools Help

|_SerialMonitor

mmmmmmmmmmm CMmgmNd®

387 ) 2 t 3
2 DIGITAL (PWM ~) X X

UNO

X -
RX #® ARDUINO

17. finda Library 8998 LCD 16x2 12C

18. Weulusunsuliian LCD 16x2 12C uansmassoluil
#include <Wire.h>
#include <LiquidCrystal [12C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup()f
led.init();
lcd.backlight();
lcd.setCursor(6, 0);
led.print("Test");
lcd.setCursor(5, 1);
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lcd.print("SYSTEM"),

}
void loop() {

19. A@n Verify Uuulauliy

[

20. HBlUTHNTUYNADIALUARIHAR]

Sketch uses 924 bytes (2%) of program storage space. Maximum

Global variables use 9 bytes (0%) of dynamic memory, leaving

21. LﬁaTUiLmegﬂé’aaLLé’maﬂ . Upload
22. #1038 LCD 16x2 12C wdagunan1snaaeg

23, Weoulsunsulifes LCD 16x2 12C uanwassreluil
#include <Wire.h>
#include <LiquidCrystal 12C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup()f
led.init();
lcd.backlight();
lcd.setCursor(6, 0);
lcd.print("Test");
lcd.setCursor(5, 1);
lcd.print("SYSTEM");
delay(2000);

lcd.clear();
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void loop() {
lcd.setCursor(0, 0);
lcd.print("MARK");
lcd.setCursor(12, 1);
lcd.print("COOL");

24. AN Verify UuuauLiy

[

25. WelUTuNIUYNABIILUARINARIT]

Sketch uses 924 bytes (2%) of program storage space. Maximum
Global variables use 9 bytes (0%) of dynamic memory, leaving

26. 1ilolusunsugnAeINdIAdn Upload
27. dnmae LCD 16x2 12C uiasunan1snaaes

240"240 IPS Q
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29. finds Library 98398 LCD TFT §u ST7789

30. Weulusunsulfas LCD TFT wansnadwiald
#include <Adafruit GFX.h>
#include <Adafruit ST7789.h>
#include <SPI.h>

#define TFT_CS 10
#define TFT DC 9
#define TFT_RST 8

Adafruit_ST7789 tft = Adafruit ST7789(TFT_CS, TFT_DC, TFT_RST);

void setup() {
tft.init(240, 240);
tft.fillScreen(ST77XX_BLACK);
tft.setTextColor(ST7T7XX_YELLOW);
tft.setTextSize(2);
tft.setCursor(20, 50);
tft.printin("Hello, L")
tft.setCursor(20, 100);
tft.setTextColor(ST77XX_CYAN);
tft.printn("ST7789 Ready!");
delay(2000);
tft.illScreen(ST77XX_RED);
tft.setCursor(20, 50);
tft.setTextColor(ST77XX WHITE);
tft.printin("New Background!");
delay(2000);

void loop() {
// TOAMIUNTENITU
tft.setCursor(20, 150);
tft.setTextColor(ST77XX_GREEN);
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tft.printin("Blinking Text!");
delay(500);

tft.setCursor(20, 150);
tft.setTextColor(ST77XX_BLACK);
tft.printn("Blinking Text!");

delay(500);
}

31. Adn Verify vulaulay

[

32. BlUSUNTUYNABIILUAAINAGIT

of program storage space.

(0%) of dynamic memory,

33. Wielusunsugnaeeuaingn el Upload

34. dannde LCD TFTUGagUnNan1smaaes

Maximum
leaving
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36. fineis Library 98490 OLED §u SSD1306
37. Weulusunsalifae OLED Ju SSD1306 uanwmadsselud
#include <SPIL.h>
#include <Wire.h>
#include <Adafruit GFX.h>
#include <Adafruit SSD1306.h>
#define OLED RESET 4
Adafruit SSD1306 display(OLED RESET);

void setup() {
display.begin(SSD1306 SWITCHCAPVCC, 0x30);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0,0);
display.println("TEST");
display.setTextSize(2);
display.setTextColor(WHITE);
display.println("OLED";
display.setTextSize(1);
display.setTextColor(WHITE);
display.printin("MARK TEST");
display.display();

}

void loop() {
}

38. AdN Verify UuuauLuy

[

39. WBlUTUNTUYNADILUARINANAL]

Sketch uses 924 bytes (2%) of program storage space.

Global wvariables use 9 bytes (0%) of dynamic memory,

Maximum
leaving
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40. Wlelusunsugniesudandn Upload
41. #n»30 OLED Ju SSD1306 kanagunan1snaaes
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CChaCh.

const int

void setup() (
pinMode(led1, QUTPUT),

1

void loop{) {
digitalWrite{led 1, HIGH);
delay(1000);
digital\Write{led1, LOW);

delay(1000); e =) I
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