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IUMAN V.99 $ Strain gauge

IUMN V.90 ¢ Thermocouple

iwsaiannmomsdsuiasgom R,  {¢id :1 (thermistors), 8%
thermocouples grnuighainaamnigicmiprgundai g alagh

1.1.9.9 RTD (Resistance Temperature Detector)
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+DC
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temperature

RTD

Jumn 896 : MIAMU RTD glna)fans

bolis (Thermlstors)
fgi8ar ﬁu“ghg mn V.98 tifddalitualgiuohswoinudganmaifsigi
iU aghiuahimi RTD Es amoahmywiag]fions iwjﬁ (voltage divider)

BOARIUMN V.90 (B) U 1A])BANSHG RTD AMSY

jumn ©.98: ferdaj

+DC

()/ Thermistor
7 T
T ; goes up
(A) Temperature —» ® =
JUMN VWO 3 é Agshiaaiganmadnidaiaiedal (A) fanyu

MU (B)

1©5.19.9.0 Thermocouples
Thermocouple 1S1ARIUMN V.V hivSaTiTaM MR UUIRaaR A RIMWZShk
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IUMN V.V9 2 Thermocouple

9.1.9.¢ sasRass s sIRN 625556858 Solid State
Eoiiimaaws ShpdaAmiusidannmomstiiti nymivsafis:a
sty Ic i s Wiwhuifaahaghusnpamiwgudagnmng
0.1.9. & saseasiasinss
wiagivs g atiunlwerdiunon strain gauge oakumn VLYY Kah

(3]

1UfUﬁLﬂﬁHMIH’ISniH 120 HB9 inUQfﬂUﬁiuﬂUﬁﬁﬁQﬁﬁ.ﬂLﬁﬁﬁSﬁ ‘gj quﬁﬁiﬁjmﬁ U

Andkg ishinuhimAnin e g juwna iRuideidagimahifisigiag imdsanisinh
in)Bans iigigimimaitisgumsmnaingasy vTnnnuiuSiomi strain gauge 0s
alggo naisapid instrumentation amplifier 15 {UIR SERARIUATNY Load cell §6AR
jumn v.um iaidsufimandginasys | |

Sensitive

Insensitive direction

direction

Plastic or

aper base
Solder pads pap

Resistive element
stretched or compressed
by pressure to
change its resistance

UM V.9V 2 Strain gauge
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JUMN V.19M 2 Load cell IRAUNSMU strain gauge PN METNIYS
.1.9.5 S (Switches)
AumA aidima i vitimipadidgiannaddmmumhivioysl? 2aiwan
aumaimgiesiucude v 18n yAtaduvmdywiadidanoamywitiuyisl 2
1©.10.9.¢3 Potentiometers
Potentiometer §GAkUMN V.V Shudadipyumepiy gy Sifu Bume
tLﬁLmﬁﬁﬁijﬁﬁﬂﬂﬁ?jﬁﬁhl 319

Slider Short

Slider arm - — — circuit

ill X | 1,
e i
/ Displacement P\

Force summing
member

AN (o] To output
Potentlometer ., unit

Linear Potentiometer
www.InstrumentationToday.com

UM V.V c: Potentiometers

1UAN £ https://www.instrumentationtoday.com

.19.9.8 sa58&55 Photoelectric

¢1
photoconductive U photoresistive, photovoltat|c U solar Cell S'ﬂ Lnﬁﬁjﬁﬁ n§ Boumman
MmN v.uey isiahmmdimey mmﬁﬁ@tjmsﬂgmmjg voltage divider BGAN
V.V
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9§ R

FIGURE 129 Schematic symbols for pl olo cells. (A) Photoconductiv ive. (B)
Photovoltai solar 11 (C) Photo tra

umn V.BE ¢ I6USAJT Photoelectric ‘LUtns Photoconductive U Photoresistive (A)
Photovoltatic U Solar Cell (B) Lnﬂﬁ{ fgi ng (C)

+V

Photodiode

Output

JUmN V.v9 : MIBEUAGANSHRIA jﬁ voltage divider
18] 50e10mimwng

i) Bis:gounmisiakivmn GAGTY) ifme
Photoconductive 1 Photoresistive 1B jiGaIF Rt walwwidislinuhiag ishinumsng
g n§ES{AUMS 1A aRiIvas Photoresistive AN

o Light

Op amp
comparator

Set point or
reference voltage

jumn V.V ¢ MBIMATTUS A3 photoconductive tﬁth?G
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otor
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shaft

|
I
|
|
|
:
|
| R,
|
I
|
|
|
|
|
|

R Average DC output
One-shot | ™4 proportional to
multivibrator shaft rate
N l CiT Low-pass
Loy 1, L =+ filter
N
//'. | Photo-

jumn v ¢ mudmaEhdain§ghavnnnhain] s
.1.9.8 saseasinsens
s aiuIuRanh o s e SauTnanuamant y gy mmidimainal
iigih fxﬁfmtmh’n}wmf{j§ﬁ{mgﬁﬁmﬁ y heuTmaniizafsupghinupsiiaalss

.10 1 sa8)BisasisRREFSRN ( Signal Conditioner )
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transducer U sensor NNSHGIN H{YN (filter), compensator, modulator, integrator U

l.129.n 5585 (amplifier)
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AARIGMRUHANSIGMA  transducer IRNMNISARAMNUGHIASITIMANASAYW
mownighifmamywauandhaadagios ISuumn V.ve

Power supply
[}

e [ D— E— a1 \
WY In Amp |Out ||

L — m—] VoUW W

o

- Power supply

JUmn B.BG ¢ AF (A) uipEituguihicmAg (B)
0 .19.¢ aBmRRSSEE

QUARIANAR{MYSEGM multimeter, oscilloscope, MiUAGHAIER 84 SD card
ifiy Y Muttimeter UiNMIsialiumn V.VE MO LTI ITMaRAH Hiadan
SRNCRINE

UM V.VE ¢ Multimeter

al

Oscilloscope GRIUMN 1V.M0 MGHTM TR INHA

[2)

ao§ tumoh R apdumipyuaigatmuinmuio mmohasitinaiagh quand
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IUMN V.MO 2 Oscilloscope

]
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isipheunmnnatdanamissw Aqd 84 Smart phonedmd Bouln
19.M949 Mico SD card nsifiim ﬁ'J’tL”G“StS"]v@ﬂ smart phone IR WeNIGUIIURNE
[MeshEhytw SD card reader MISiHT 1N wt[:GLmﬁk SD card adapter®

(3
D?"
=
5 mc

L 3

iumn 19.M9 2 SD Card
L& éssz?:sﬁ:sé §3¢55 (Data Processor)

RiAnImiGgSWw (Data Processor) U Hh

URROWIW{REigATD S whwiimiuiiudgs
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Fan-2: Axial Fans

JUMn B.mm : gapah SajRichim

20NN URIRNUAN A FANMA TS sensor Nas 0 H AN NS f{ﬁfﬁ"jmé&tﬁﬁjﬁﬁ
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- YSIoIgthy
+ Stepping Motors

=3

+ Solenoids
- GhUiiabsihwgér (motorized valves)
+ Servo Control Valve
- qumIANRUIGAY
. faghnnd
9.4.19.9 25HIRNBEERENESHBF/IE ( Actuator)
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WU (U aUAINgWIg)a ysShmoinmpuhhigpamywas §o
189)9 [UIRS RIS VRTINS 2
* Relay
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Relay
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0 IMWRU Y SRIM D ABAGISHANSRUHAUNM TNWwHTIReuARuaR IS
ishnumadeila IRumoulim:na Samis:goalmay iRAnkataghgainsis)
§S$SM Armature § Common £higjjt Normally Open (NO) fa‘j‘mmjjﬁiﬁﬁ 110U coll 1U6)
relay Bs@188iNimI GiNNAR Normally Closed (NC) thigfiag)§T91SHn0 coil 1U8) relay
§snsidhimig NO 84 NC Shfaubansmn 1SN coil U relay RiANIMIY 211N
AouiARituamuielSi No SuSsAie 1shnn coil 1A relay Ssstidhims h¥h3
ishians coil 1UAS relay Ridhimig fgrighis:faiidhimupmentn pasiBhamiie§a
NCH

3 300

Contact Normally closed
Stoel ARM {NC) contact

armature  Insulator —

Pivot

500000 Normally open
iﬁﬁﬁ A (NO) contact NC
Armature

|
|
|
% Z'V\\ Coil LO— NO
|
|
|

L~ terminals

L
SR
Return Magnet Steel
spring core frame
Coil
(many turns
of wire)

jumn ©.mel 3 RGNS U Relay (A) SEaUINANMAG] Relay (B)

[UIAS Relay MICHISMEEREGARUMN W.MGT (A) NO SSEIANIMINLN coil {UAT
relay SSRIANIMT (B) BICNIMINGN coil 14T relay SSRiaNimi 84 (C) UNUMUIASHN
fi19 SPDT BANMAJINEN Single Pole Double Throw

NO TT~0——— Armalure

(A) Form A

NC £ z
Armature

(B) Form B

A

SPDT £ i
Armature

© 2  Fomc

UM B.MG ¢ SERARTUIAUAT relay
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RUIAG relay IR USSR RIRNIER Eym
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sf‘ihﬁﬁs:mwmt‘g B ghmsin N Shmiig)ansyn sifeheAtinmosoigghma
NS4 181gRUMN B.GO LED § sshinmuginnin:giafiisamug g

Thin Coil
magnetic reed l
\ e TR
e umg{ J N
Glass Contact
tube area

- +

UMM V.ME 2 Reed relay

no voltage

[] L]
!

!

K b
A
—am—uJ —am—J

ay led OFF 3y led ON

[UMN 9.GO $ Reed relay BMUMY U LED

isiphunsws 1aiJ Relay ifgfummoigei s Anawiddinuamisnnid ak
URMMARIUAN V.9 1SinumMGINIUINIgNST ISTININUIAMGIANIUIM S UNSW S
ARmANINSITAGISHA SN AWEIFRMA coil IV relay 1§ GNAMUCIgHANR AMAW

g dnntitmuny:igoyhnd v lywigiig)altums suihmosteiimnah dinoig

AR UEIMI WY SnReig W siiESIm relay siwamugnRtimwiie
anawinghShmsmivamifhdunight:m movim:DARUUAUART URMMHAAW
HGIMAWIVAUNSWEMUGE

(S 7om 300
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Starter relay

/ Starter motor
ﬂ |
Ignition |
switch ! t
o '

\“||+
iR

contacts
(high current)

Small contacts ! \
(low current) Large
heavy-duty

Car !
battery

jUmn V.69 s WAsIRGITUNSWS

wasum Relay sifimaigumadii (Te 16/) §o Ugnm isink
ugniggiphinioly Y Siasywdss fsdmayd §L AgIS: 1 EﬂSnﬁ’”lnH[ﬁ
i UiGA shqhmnqwm]nmmuusﬂ ishinuingoRlmA st oighalm (AW y §
iA%) IEAMA coil UK relay hAMUUORIGIUN relay 10AGIDISHANSIAME coil
: it

Uisigw

_433

“uMN B.¢Y9 i

bra}{]

Gt uaviniws goalma st Aty Sinnatuakimy finhimiv

f relay 1S: Relay hawtiahimi hilaf IIULUn ;ﬁ” "U:”“n:ﬁ'“ln S2

Latching
contacts
Momentary H"“Io* (Not used)
contact : —0
push-button | T_O—
switches :
|
I
S S, A
——
| a—"

Contacts to operate
remote load

i
=z
[&]
=z
Q

"

Push to
Make

. 18 DPST/DPDT Relay
+12V —

Push to

A

O

Break d/
B

|—

JUMN V.GV $ WASUHN Relay M AIARMARN

OO\\OO

ov
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18184 relay module S BI{I{M ASENY microcontroller §5th Arduino BiE iAISS
Bsehimi Relay SO AERA R Eonhumn .6Mm9 ishinumidarkma st el
MUhEaNo (A) cigHASIAN +Vee ¢ base URRRATAST Q1 hwghmAaialad (R
WMtath AR UM aRHIUA +Vee) 1§EJRARAIIoYROISHANRR +Vee gamA coil
U6 relay [FARTRTT QL IAIFIMSEAS 156 relay Bichimis ISnUIARITARAMA SLIFEMO
Shéano (B) Tm base iuaipdalall a1 (pimsamuid Sad it um siatiagn ofn if
@JLﬁﬁﬁ?f&’mﬁﬁﬁﬁhmswﬁmﬁ +Vee BUMA coil 1UAT relay (AR AT Q1 1RIgIMSH0 16
6 relay awiidhimities 1slinude retay 180 Nuifacoigysalagigainug
i anmiug uaoeid dat mf]snsﬂnﬁ coil URT relay IR UGISIS s GIGBRR AT AT Q1

Ao
15:30MS NISIARMU T ATIZMMYW coil 1UAT relay 1HY]sUGIgISY

Solenoid
Solenoid MIHGIA[ATIMEAIRUMG LULmﬁIﬁILmUUE}iUnﬁS AS:1aNT HOUMMAk
UM V.c6 RIS coil (UA SUUNET (armature)
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Coll \

=

Coil contacts

¥— Base
Plunger A
rod
UmnN V.cc 2 Solenoid

g6

g mnmﬂﬁmmsxsﬂnhuimmmsﬂmm%g’ Shah
2eypnay iRuuighthunuriufigihtunuismen m[;ahmumswﬁmﬂ NGy s
S aTIshY y g6 PmRTIgE mmLGSUGi‘ﬁG‘:]iLU sibimacigthu
Sianang i omysioisme iRumoiiimausigHamSoun y mund

i oH Y vy dioighuiuwmsiapun

al

JuahiiRumUiIgifh ﬁ§mﬁ°§m8°1 mifivuisssmigma 1§UtAJ H-bridge §0
iISIAkIUAMN U.cd Sgaim

N2
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+
— O
o

‘.[:tis m:]|—
1

[UMN V.GE 3 H-bridge FI{NUR f{ft‘gt?smm?mwf{fﬁ;é’m@mﬁ

lanagioigmaim nimacIgmanSYAl 50 Hz Y 60 Hz Mifwieimy
wanoigrfnlisimeuienlyway slaghidh  oigraSdmanyal 50Hz
géioigmein Al wunimaAtsiingoah  (inducton motor) BoUMMAkUM
V.99 sy struaninmiwindssidis) uGssimuiuagd tﬁajgﬁmﬂsﬁ‘ﬂfqigﬁm
AliUAIGIg@AY quAnhyn[AbidRSweBin i S Variable Frequency Drive
(VFD) 4

- D30

cooling
air flow

8 Non-Drive End

JUMN 9.G0 : GHOIZRAUIAFHINGGAI]

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep m



mirsghSdmytdsndny

ananTenwndgndny

Thyristors

B GHJ{MES Thyristors BS&S Relays IMWANIAI{UIAS solid-state mms:mj]s
AT eARmAIUATNINY Sl relay¥ [UIAS Thyristor 121§ 9118 Silicon-Controlled Rectifier
(SCR), Triacs 8% Diacs

Silicon-Controlled Rectifier (SCR)

Silicon-Controlled Rectifier JGUMMARIUMA V.GHA NHISH
ANRRAMUGIHAITA  MHAAAMAITNWHAJ K 81 Gate Aamiih WHA G 1RIPmah
HANSMSUNNZ R MowsSalaigaitl o Sguidhmoinayueagii

Anocde (A)
Direction of
electron flow
/l Tﬁ when SCR
Gate (G) conducts
Cathode (K)

IUmN V.l ¢ Silicon-controlled rectifier
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o O
NO K

Ar
e
1 G\ o1 Ss
f NO |—4—

UM V.GC ¢ MIJ{M SCR MYWwoIgthy
Qhjumn v.co HﬂmtnﬁmUUﬁHiUnim[ﬁQ“I URlMmA S0
nikima ishinugoakma st oigHANSRANIFIG] SCR muiw:iialah R1 191 gate 156]

dda

SCR GG iSHnﬁJS SW@JHE]EUInﬁn“] IuB’JUGHL’IﬂIInﬁfm Inf—ﬂ”ﬁ”ﬁﬁ”ﬁ S2 U 831

o (3] 1

SCR {{f{MAThYWoIsMATRGUNMISIakiumn W.ce9 (ust])higl S dujatar

h
ghoigHAnSingwdnig Jumn V.G & (B)9 jumnRilt{mUAAnmNGTISE iGN

wan slanaRjumnaimy AAMREGISIRIUERME SCRIMWwIGYhiaYWwiutinm:

o o w

=0 3

A Q) -
\: - / fazg_m,;?vmmem
jumn v.c& : MMM SCR Y WIS
Diac
Diac SN2UAIMNNSIRAAIOUNMARIUMA V. E0 METYRGISE] am Aavaislinu
ad eIl uAEAANAIUATHIE Sﬁ“g'ﬁ 20 V 191 45 V4 ij vgothaanmgaine
tﬁt[ﬁﬁn A ehifgfin y §¢ SCR 84 Triac
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DIAC Symbol

DIAC .
Representation

JUMN 19.80 £ Diac

Triac

C and

ions of typical Triacs.

Jumn 9.49 ¢ JunUSRIBH NIV Triac

FIGURE 12.24  Schematic symbol for triac

g

FIGURE 12.25 Equivalent circuit of triac shown with SCRs.

JUMN V.8V ¢ Triac (fUiE) k¥4 SCR fir

UMD V.69 NIA)EYYUIUA Triac IRURIENW SCR fi
MT1 iU SCR §9 aMU MT2 1U#J SCR §19 8§41 MT2 1) SCR §9 AMU MT1 iU SCR §1
VW gate URDAMUMY
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Adguma v.&m said Triac §4 Diac igj6IEREg1H U tanw ihwilimuansIg
@ tlﬁj']fj RC AMU diac 1RE]RNIGISI916] gate 1UAT triac IUTWHGYRGISZIN U 180U
M WENoIIRNRNIFIE] gate MU diac IRUMGIRREUNS MY al
potentiometer R19

R, :
i i Load
! 1
o

AC
a)
(:};) source

q

c = DIAC

jumn v.¢m : M Triac ildjepfhggih uigpw

Programmable Logic Controllers (PLC)

Programmable Logic Controllers (PLC)
NS y ZUniﬂﬂnﬁfﬁftiquﬁtﬂnH W e wipt
njéin tmwmstﬁﬁmﬁmntmmmLmUtLULmfunﬁ spAgiRumsgennial i
T 8k dfstifug hegruddmshis B ifgimuhsiidhimg mwmrpmmmﬁaj
iineunianfigl 61 (yiyy Solenoids U4 M{ATWigISRUHS N i’ﬁmmﬁmﬁtsﬂghﬁﬁﬁ
UaTh

mAnSiuias D e Sim el o buem

Ag
BOUMMANUMN V.8cq g
)

3330

fl
al
o
1

-Die

Py

wgm
I

29

JUmn .8c 3 PLC
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YABN[MBIVAT PLC BOUMMANUMN W.EE B CPU H{U]UEGEIANIILAS PLC
fﬁmméﬁmﬁ:m:?gs"m ) ?ﬁm{mmmmsina ROM/flash  SUTW{RHAN G AISTAN
RAM/flash 1STineuiscnime ifgfugn cPuU gjimunngihg hamaighmpendsSwuiam:
megiiegumsfis st munwafg (input circuit)d CPU MBUIRATINIRIMIG
actuator MUIW:IA])IGM (output circuit) 2101100 187 y ¢ §61 illuy PLC MEENA
GSHENYW PLC 1R]18)a Y ANJSIMEI: communication interface Swi{limasia] USB,
RS-232 MifEY thugm ﬁg?ﬁmf{j PLC iAUIRmISIAlANST JOIAMBIBIMGIFAY
ROM/flash 1U§0 PLC fMuity:ig) USBH - |

To PC

— +—> ROM/Flash Scan software
USB/ |Communications
RS232 | interface [+ 7] PV o
— | RAMFsn |APPlication
To/From program
other T T
PLCs ‘ l
Input circuits Output circuits
From sensors To actuators

JUm0 V.4d : gAgtn{MmBILe PLC

RBdhimitues PLC uingnisiadjumn v.¢v4 ishinw 1wifa PLC Byh hoUiRy
99mmmm§ﬁ§s§wﬁmsﬁﬁﬁghﬂ'mLﬁ}’wméﬁﬁﬁﬁi’ﬁmuﬁﬁmsmﬁisﬂﬁﬁ PLC D&Y
HUgUISMAMaISE (output) JGUIANINUNIF actuatord tFEIThimns: ifidfhuhi
i) SH)ana 1 ms U Wi midwmymiugnivdisiatngifiuang
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Start_>
—
k

Scan inputs,
read sensor
data

l

Execute
user program,
perform logic

Update outputs,
send control
signals o
actuators

Repeat

JUMN V.6 & WEENIMITUAT PLC

minIAYTR Y PLC MoifimaImandndngiiy m{pwmsnuu]sadad
i oiiimamanAnjéi BASIC U CH fﬂﬁgfﬂmﬁﬂuBASIC MSMAMW{RYUI] SR C
mmﬁamﬁtﬁmﬂsﬁﬁh% fHunmngingwigaidimamda gumndami) st
ladder logic §GjUMN V.60 NRIMY NAGRIANTT UDAUIUh Qhhigoig MOMEIg
mer ymoisthoe SlanalmSywawah hugeandidhmiSammmuisip)aiiva
wos4 isiahumn Wi M§9 wmsanmatRumsummMiiadeatMmAIUa coil relay 1CR
i’ﬁmﬁmtﬁi’?fn&;w ANMARHANMA SW1 R{UIAe NO haymoyisigHias Gishiums
AUUGIGISHAMSERIF relay CR1 ISTINURHANMAGTY 300 °F ([UIIUE 149°C)9 MG
1 NSANMA ICR ANIDTMYWARMADANMA SW2 IRUEYMATENCISIEG] heater
gihime Sasgunanivakituatightywhdine Wadannmnigitn 200 °F
((winuth 93°C) MU GWUGTIsERMA T W siTRaganmnigihilea 93°C ithwani
SW2 96 swi ShihGoigiel 1CR 10AI)5iSIAGW 156] heater RAfnnanivaR WY
gihimi Radetag)fisimdm ifermsanuapnsiadgunanFness §m nisaima
ICR ARSTRNYWARNMAL GANMN SW3 IRURYMh S SGYRTISIE ] Bell/Buzzer UL &I
uRpms  yifgunanpneiduatighiguisd wagaumaisiaEn 300 °F
(Wit 149°C) ARMA 1ICR famUejoiggamaiie laighnms Safguninpnyg

0
o
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300°F
S

T swi

Relay coil

1CQ—<

—o0

1CR

|1 CR 200°F

I o
=
swz2

Heater '—4

— Light

| 300°F
| o\ ©
—1

5
SW3

Bell or buzzer

Light

.. \Voltagerails -~
(DC or AC)

JUMN V.80 2 Ladder logic AIUULMIUASATY

(3]

a

©.& Lﬁﬁgﬁéiﬁl%@é’& (Data Acquisition system)

v

WwosARMESSW Data Acquisition system WIASIMA DAQ

RONISUMMAH UM V.80 iLﬁLmﬁ'JmLm ' "“'“m§s§wﬁmsa‘fﬁﬁswtﬁ9m
nifingg y methsidhimuuaials g igyphakany ilgidhondihmym y s

ugng hihispiRnmaapuinaii Simumsns Gaanmaaiiny ms Auih iy
ik SRV MARI NS NUNNNS 1USATT 10 FURSANAIEM multiplexer, ADC 847
y¢19 st s i oug sMeig) yraleg (WIF) LnimSHﬁﬂntmjnmnammmtuHJ
UtEStﬂHmU i AN UinLUn y MR 91g)aY g iag]dunean
AN TSR mummmmmhtsﬂmz S SNt multiplexer JoUTRE 356 A5 Analog
to Digital Converter (ADC) 1gfmoiAngn ShnfimawAn i isighAngér §gSuinp

¢AISTAlHRGHG) (memory) Shimatwayifigiy jouinmugsnislidmpd
1
SIGNAL
(O—{2onpiTioninG — —
SENSORS MEMORY
CONDITIONING -
—>
CONDITIONING SOFTWARE
v Vr
=L ¢
Sensor  Wireless DISPLAY

SIGNAL
CONDITIONING

Um0 V.60 ¢ [OgARMEsS
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SRHEIM
$52e55585 55058555 (Microcontroller) SEFRIHIBITNESHEMIHH
Retwtoaiws|PSENS

0.9 FSERNILINNSSIFHHLIFHRSS Arduino

WIRAS{H I ST LUmeLUStsinﬁﬁﬁmsiLumg Shah
G

28NUNAY 2Uﬁmﬁt[ﬁmmﬁ 30t ¢18nnn giemiS@Al M simaimi 2uAIan
sgnicww iisiamsifimadwinaspiinsiane:d sslakidwadny ibhmond
Moy hypy muthsfaanmigsw

(s afwipiiayaktinhimidig: §
umﬂmﬁwgm zsmmgm wosEahSafhvgnal

Lﬁi[UtLULm a7 1AGm Sk syaviRayeinmgs

o <

M.9.9 ﬁSGﬁ&Gﬁj@ﬁEﬁ Arduino

[UIAS Arduino 85218 1S Uno, Nano, Mega 1B s iagiid g asgumuatgimi
AU ¢ Mg miB{ma g pimiGss input pin §3 output pin 13 S AYIRBISMA
saanm Shmnfimag:amum pimisuingo fhalyaud

Arduino Uno
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1= OQm-..,

o ARDUINO — e

e {emd-weay] | omm o ¢

cc

_ ARDUINO.

JUMA M.9 2 Board 1U#Y Arduino Uno
ARIUAN M.9 £ board UAS Arduino Uno §{A]REjAI1S TIUAS

1:"
hesumgRUMN MY
Reset Switch Digital Pins
omru. (m~) 8]
USB Connector
TXRX LEDs

USB Interface Chip
Crystal Oscillator
Voltage Regulator Microcontroller

Power Port

Analog Input Pins

JUMN M. £ 1R RETATN$ U Arduino Uno

-—p
=}

Reset Switch & H{I{MaTUITA Arduino Uno S§jRIm S{MWINGAS upload A
(Sketch ) TURINGUIGIVIW 1B g eI UiRuRihimi

USB connector 3 i{S{MaTAiURNITENHAR§IS18] Arduino Uno ABGIENA
9sh:ﬁhﬁmawnmjstﬁ0m upload sketch ﬂnﬂjc}mmiﬁnﬁ Arduino Uno URSTUIR U
sgmnnmanms: ( Serial Monitor )

UsSB interf;ce chip 3 B1SY2INIRUWE] Arduino mUtLﬁme{j USB connector 1S
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AUIRA clock signal T8 UMIUTHASE I MISEURIMh]

[a)

Crystal Oscillator
mi<

Voltage Regulator 3 fHil n\ﬂmsﬁnﬁmjﬁﬁnmS@JmStmimﬂ 291NN 5V 4§ 3.3 V
mmwmmmmmwsm U actuator mﬂjn@tﬁﬂsﬁ Arduino* hsgmmsmammﬁg
tuS A USB Connector, Power Port U Vin 121460 board

Power Port 3 SS{NUIRNAGIAN RATARRN Ardunio Al kiR oHBimansusa
7V-12V |

Analog input pins fU'LEﬂU MUIEIS ﬁ?i’[}ﬁﬁg analog 15184 Arduino Unod

Microcontroller 2 £ IC {U&S ﬁuﬁSLﬁuﬂ}’i“l

G;",D.

o ©

TX RX LED : th3wanfinuSudinn Arduino 1§ U $GUAANISEMY serial
communication §GNiNi Arduino Uno §hﬁmj§ifﬂt§iﬁ‘1

Digital pin%ﬁijﬁﬁ@ﬁtﬁISﬁﬁgactuator [wine RS

o A al ) ' .
NEEISA pin 1UEY Arduino Uno B1SUMMISIARIUMN M.M

{ B

-4

DC Power Jack
—

<71 USB Port

Abh

Reset Input

Ground
Ground

Arduino Uno Pinout

www.TheEngineeringProjects.comJ

IumnN M.me Pin 1U&J Arduino Uno

U&N 2 https://www.theengineeringprojects.com
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Pin analog U 30ginsysinids §6th Inter-Integrated Circuit (I2C), Serial
Peripheral Interface (SPI) U Pulse Width Modulation (PWM )4 291N analog pin A4, A5
modimaamuuing 2uAian 12¢ 51ANAR digital pin D10, D11, D12, D13 M RTNG
AMUMYWURIAN{UIAG SPIY Digital pin D3, D5, D6, DY, D10, D11 MGHJ{M &t PWM th
sigmevssugnnichogimaniakiiumoipigrunuan 84 duty cycle (IBrjumn m.¢)
wash 1§e) LED fgihyiapw ygdiorgioiing)siing)s y tias

Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv ‘

25% Duty Cycle - analogWrite(64)

M ﬂ M1
50% Duty Cycle - analogWrite(127)
Sv
Ov
?5% Duty Cycle - analogerte(lQl
Sv u
A

100“’ Duty Cycle - analogWrnte 255
. ‘ ‘ ‘

Ov

[UMN M.G # PWM IREUS duty cycle IRJR 9@

2NIAN FRJUMN M.¢& LED [HIMSAMUIFI§H Arduino Uno sWMFRIUANAMU
17184 GND (£65) 1UAS Ardunio Uno* slnnanmanaushgimsamUmidThywiiaag
% 220 0 ys{UamUiIel digital pin D11 IRUTh{UIAS PWMY iJagiRuathiTiyty LED
B AR agRIvaT D11 IRuthaym 5V (U SITatIFMANAIUER LED Moi§ehin:g
69 |

isiphjuma m.9 SAyli (sketch) mudmeoghanninnis:
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DIGITAL (PuWM=~)

fritzing

jumn m.e: madima PwM REiuNABAGIU LED

Code

int LEDpin = 11; // define the pin of the LED
int bright = 0; // initial value of LED brightness
int incremt = 5; // incremental change in PWM frequency
int time = 100; // time period the PWM frequency is changing
void setup( )
{
pinMode( LEDpin, OUTPUT ); // define the LEDpin as output pin
b
void loop( )
{
analogWrite( LEDpin, bright); // set LED brightness as PWM signal
delay(time); // wait for a time period
bright = bright + incremt; // increment LED brightness
/I if the brightness is out of range, reduce brightness
if (bright <=0 Il bright >=255) incremt = - incremt;
b

JUMN M.D2 Sketch ANUIRG] LED {ulyUA{Eas

250
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Arduino Sketch i{{maImenasniasiagii ¢4 isidisaduiudsSuwnsyiugad
YoINMIUAT Sketch MURISYWING §ARMTNUINUIMW IwanImSiacH giHAMSWw
PWM Giams4 istinauiinhimi LED Shdginiging joiiwaignuidl 9im ifis: Sa sy
Geig] hwanini u

analogWrite ( LEDpin, bright);

UINENAIEN PWM 11 pin D11 (ARARMNIMWHIST LEDpin) 1UIW duty cycle iUah
MU WHISH bright IR (UYL AU UIsioiR: o (885) 161 255 (§gih05a) 1siansy

bright = bright + incremt; // increment LED brightness
INWYAUIZY 5 (incremt) AR9IRRILNIAMITUAT Arduino

algHIS! incremt (HIQsyigmn (Aigwsiginigns y Arigwsigligns) shny
AIYHIGH bright §GTH U 18] 0 Y G U 18] 255 shwaR

if (bright <=0 Il bright >=255) incremt = - incremt;

Arduino Nano

9

Arduino Nano qu’tutlh Arduino Uno i1 Uightns§Uigothh §ouimmakiumn m.a

1 v

tisuamsaighihanigh Sfime Mini-B USB
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jumn m.A ¢ Arduino Nano

M.9.19 685885555585 Arduino

ARjumMn m.cH

st siuiAsiRuMonimaumyWw Arduino MSETU
S DHT22 thifiy

m
201NN susaTthauRanmn SR ainhsuTunmaugjiiuiAg DHT1L §%
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Some possible hardware sensors:
* potentiometer

« Sliding potentiometer

Switch

Tiltswitch

Accelerometer

Proximity sensor ‘ .
Photocell
Flexometer

Camera
Wil
Kinect

Force sensing sensor
Temperature sensor

Gas sensor

Barometric sensor - ‘ Q ‘Q
Humidity sensor >
RFID reader /

GPS

Reed switch

Gyroscope Q

[umn m.G ¢ [usagisaisTns gt

ZU
Zuyd University Y D

of Applied Sciences

- “0—‘

=0

R GHTM YW Arduino

M.9.M Arduino IDE

Arduino IDE ?ﬁﬁm §ILUIﬁ9 Integrated Development Environment (IDE) 56U
MO U IR ?ﬁ (Sketch) JPMAIMYW Arduino Boummisiahjumen
M.&4 RN THJMUN VU TR sketch tﬁjhzﬂﬁ $1 upload 1¢1a# Arduinod DRI
Serial Monitor iE o efitiauinmasunsfudvim Shumsdams g UM 161 Arduino
gongiamaidsii 181k window TURIAENS menu bar, toolbar, code editor (NUTA

fJ{H U sketch), message area, text console S4 status bar
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amazing_jarv_amberis1 | Arduino 1.8.13 [ X
File Edit Sketch Tools Help menu bar
tool bar
amazing_jarv_amberis1

I/f C++ code — ~
!/

volid setup ()

{ / code editor
pinMode (11, OUTPUT) ; —

I

void loop ()

{ - v
message area

text console

DTA~1019KB), 2, v2 Lower Memory, Disabled, Naone, On tch 115200 an COME

status bar

JUMN M.& 2 I§AIRGA IS window IUSS Arduino IDE

Menu bar tS File, Edit, Sketch, Tools §ﬁ Help mﬁthUts:r:nmm Sjﬁififﬂ [IJ'ﬁﬁQU
menu F1RI8:Y

File Menu
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amazing_jarv_amberis1 | Arduino 1.8.13 - ] X
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Open Recent

Sketchbook

Examples >
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P v

Preferences Ctrl+Comma

Ctrl+Q

Quit

DTIA~1018KE), 2, v2 Lower Memory, Disabled, None, Cnly Sketch, 115200 on COMB

1umnN M.90 < File menu

File menu §0URMMAKITMN M.90 MEHFMANUIR uTayeminangdh fie
1 New W{UUIRA sketch‘gﬂ Open &{HUITHA sketch RUBMS{ANUISIARAN;$14 Ope
Recent ufnUiiANANBRUIEUNTIMAITI4 Examples S2®itnian sketch tuum:gUH
RYW Arduino IDE, library U board huinmany)uidimeaizsy undamowavata
g uUiguaghigiShmniimamataid Close IJMa UGS¢ sketchd Save iU
8agA sketch 11 aRAN$1 T oITAYATMISTINUIMWY Save As M{NUBHEA sketch
tﬁnw"mﬁtmg:ﬁ@jm Page Setup A UIR R ISTInUGR{AS sketch 1GMY Print
RITNUIMN:NY sketch [J{MAIASEY Preferences moy{masifigfinaguyeiniua
Arduino IDE Enfii&s &M a5 N UUISY board § 9 191AK Arduino IDEY Quit &{INTIGEN
Ayl Arduino IDEY |

Edit Menu
t‘mLf'iLU‘lﬁ'J Edit menu ﬁuUUQ“l 'g“ﬁi MmN M99 tut—i fAJ{YIU sketch

v
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amazing_jarv_amberis1 | Arduino 1.8.13 - O it
File Edit Sketch Tools Help

Undo Ctrl+Z
Redo Ctrl+Y
Cut Ctrl+X
/7
by Copy Ctrl+C
vol Copy for Forum Ctrl+Shift+C
{ Copy as HTML Ctrl+Alt+C
B Paste Ctrl+V
' Select Al Ctrl+A
vol Go to line... Ctrl+L
{ ) Comment/Uncomment Ctrl+Slash
d Increase Indent Tab 11isecond(s)
q Decrease Indent Shift+Tab
q llisecond(s)
! Increase Font Size Ctrl+Plus
V]
Decrease Font Size Ctrl+Minus

Find... Ctrl+F
Find Next Ctrl+G
Find Previous Ctrl+Shift+G

nst compatible), 4MB (FS:2MB OTA~1019KB]), 2, v2 Lower Memary, Disabled, Mane, Only Sketch, 115200 on COMB

iumn M.99 ¢ Edit menu

Undo {1 UTRIUIFIYSINGUlA sketch GIANAN Redo (U{UTRIUIFIYSING Undo
1 Cut ITNUMATRATS sketch IRUMSIRAITUY Copy MINUBAGYY IRATS sketch TBMU
MSIRAITATY Copy for Forum SS{NUBAGYEN 13ATS sketch RmSiRaiTes ifgiwnie
Paste 1S1AH Forum 115 Arduino Copy as HTML &GS aGEH TRATS sketch BN SIR &
i fnsﬁa'& HTML tag I8 usn G5 0 web page Paste M{NUMAYARYN code editor 1N
HAUGIRIMS Cut Y Copy A Arduino IDE y Angiatdjiy Select Al 1{f iRy sketch G
fU9 Go to line mej@J cursor iﬁig‘]ﬁiﬂmqwtsﬂ@h code editorq Comment/Uncomment
TNURMA U BA comment 18168 sketch IRUM S{Lﬁmﬁmmqs y §ii80 cursor Anita
1819 Increase Indent Ufﬁﬁ Tab‘ﬁfﬂﬂﬁh Decrease Indent R Tab ?@‘1 Increase Font Size
UiBS§Ul font 181AK code editor GiANAN Decrease Font Size U $UA font M4 Find (I{ENY
MRy ﬁmzn;msigﬁ sketch Find Next inMAuUiRuighiathw Find4 Find
Previous IffNAJYSIR m'{’ﬁ;hmr’mw Find.

Sketch Menu
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amazing_jarv_amberis1 | Arduino 1.8.13 — O X
File Edit Sketch Tools Help

Verify/Compile Ctrl+R

Upload Cirl+U

Upload Using Programmer Ctrl+Shift+U
!/ CHt Export compiled Binary Ctrl+Alt+5 ~
iii-:i 5 Show Sketch Folder Ctrl+K
{ Include Library > s

) . Manage Libraries...  Ctrl+Shift+l
pinM Add File...

' Add ZIP Library..

void loop()
{

Arduino libraries

digitalWrite (11, HIGH); aritee

delay (2000); // Wait for 2000 millisecq  ESPloOra

digitalWwrite (11, LOW); Ethernet

delay (1000); // Walt for 1000 millisecd Elinaig

! GSM

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

sD

Servo

SpacebrewYun v
Stepper
TFT
Temboo
WiFi

Contributed libraries
3L ciphers (most compatible), 4MB (FS:2MB OTA:~1013KB), 2, v2 L| v

JumnN mM.9Y 2 Sketch menu

Sketch menu HOUMMANUMN M9V HNUNUIRMIMYW  sketch

Verify/Compile m[jmt'ﬁg] 5 yOiouh sketch 199MAR binary 180U Arduino MGRIGNIMIM
S 9 Upload ”;“NLH]{II&;I ﬁg?ﬁ Arduino IDE 1§11} Arduino board“ Upload Using Programmer
TG upload sketch TR WIH{M &0 Programmer (&1 board HBEUHIGING chip 1URTE WA
AS{AAIT) 4 Export compiled Binary ({NUSHOMARIR UUTYRIGILTWY Show Sketch Folder
(UG file explorer ITTWUNE folder IRMUIRNGA sketch 1UES Arduino Include Library
AINUUIRY library 1R ITULS Arduino 1910H sketch 1UAS Arduino st Siuigy il
s

X
v
x

30 D3-

#include <library.h>

Add File RINUUISY sketch 191A# Arduino IDE titsh §Ruigyth file §
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LI] v - --
@ amazing _jarv_amberis1 | Arduino 1.8.13 - =} b ¢
File Edit Sketch Tools Help
@ @ Lj Auto Format Ctrl+T Q
Archive Sketch
v
amazing_jarv,  Fix Encoding & Reload [~
Manage Libraries. Ctrl+Shift+1 ~
Serial Monitor Ctrl+Shift+M
; O Serial Plotter Ctrl+Shift+L
1 (11 WIFi101 / WiFiNINA Firmware Updater
} Arduino Ydn
Board: "Arduino Uno* 3 Boards Manager... 8 Arduino Uno
O] Port 7| Arduino AVRBoards 3 Arduino Duemilanove or Diecimila

Get Board Info ESP8266 Boards (2.7.4) Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK

Programmer: “AVRISP mkIl"

""" Bum Bootloader
(1000, .,

i
n
ilyPad Arduino
ilyPad Arduino
rduino Pro or Pro Mini
rduino NG or older
rduino Robot Control
rduino Robot Motor
rduino Gemma

lafrui uit Playgroun:

rduin lini
Arduina Inductrial 101

iumn M.9m ¢ Tool menu

Auto Format 85TENU]] UG sketch 18163 code editor 1E54]661S 8AMUMUNYY Archive
Sketch mLmﬁiﬁﬁQﬁ sketch t zip file ‘itﬁitiﬁfmc.}‘ﬁ folder G sketch i1 Fix Encoding &
Reload B[ &I U{NURURUULN encoding U sketch f editor U operating system 15]
499 Manage Libraries M1GI{J{MIRE] install § update library 1665 Arduino RgjrGid
[MATEYHS module 1Rj} 913 EUIRSY2MNITUAT Arduino® Serial Monitor SSTEGUINN Serial
Monitor SRURGUINMARNS SHENASSHNYW Arduino Serial Plotter 1EHjuinm g Sty
¢gumMSH Arduino thimuinY Board {H{MATEY]IRATUUIAG board IRAMUIFISH
Arduino IDE Port TGN ATTEU{U1AS port B Arduino AMUIFIANI$14 Get Board Info
tﬁaju@@ﬁémsﬁ board U Arduino Programmer tL‘E Y hardwa;e programmer Iﬁﬁj
11AYTE19] board 4 chip 8sifimeasia) UsB 184 thaymiadsgimnuiimaie ny:mintsi
INQUIR1 bootloader IF1ARENHAAS{ANTIEY Burn Bootloader 1§1ARENW{AAS{R M1
Help Menu | |

BGHMA  menu  ssufghidmsiaiial Sahaanuniigaafmudimne
Arduino IDE
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amazing_jarv_amberis1 | Arduino 1.8.13 - O X

File Edit Sketch Tools Help
Getting Started

Environment

amazing_jarv_ambe Troubleshooting
// c++ code Reference ~
I
void setup () Find in Reference Ctrl+Shift+F
{ Frequently Asked Questions
} pinMode (11, OU] Visit Arduino.cc
About Arduino

void loop()
{
digitalWrite (11, HIGH);
delay(2000); // Wait for 2000 millisecond(s)
digitalWrite(1ll, LOW);
delay(1000); // Wait for 1000 millisecond(s)

Arduino Una on COME

JUMN M.9¢ £ Help menu

M.9.& Arduino Shields

' L)

Arduino shield £ board iR UM GaMUUTSEIFI’H Arduino board 1R EjUIRSY SIS

o
a

h goth ugngst amiieI8h network MIRY (BIBUIUMN M99 IQUUAN Ethernet

Shield MG E] Arduino AMUIFIEH ethernet network M IRUMGENIE U sgUAANSATSH
1ana Movmn sy wiswidimativanty g App S
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[UMN M.9¢ 2 Ethernet shield (214160 ) amUIgISH Arduino UNO

M.9.& Serial Communication

Serial Communication M ai{piq ssaif{mantigi¢Ag s Arduino 88ANI§1
ARG Arduino iﬁjﬁ‘_‘leﬁ DG UART, 12C U SPIY DeNSAMNEYIRMN pare:llel
communication IRMwaANITM AT aMUSSSATIG 29UIAN UART IRUITIMAT USB
msigiavione YWaNBIEAANS SYWiIg)anUeguians

o0 FRSESIERSEHBS Sas{INBBER Arduino

MIRHAITAYTR TNT Arduino 1813 &S Arduino IDE §GUMisiakiumn m.9v
wifmanunIAginAn$IUIAG C/C++ Houinmakumnyg gaidumsdian:hysi
AN C/C+ AISMNIMWIRY LI sketch 1URS Arduino
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Ee
e:B
@
[372]

anAnsien it

@

0.1.9 FEEs5EassHBSHE{BITNES Arduino IDE

E Iedhd44780 | Arduino 1.8.2
File Edit Sketch Tools Help

<LiquidCrystal I2C.h>
quuldCIystal 120 led( 0x27, 16 ,2);

const int LEDpin = 12;

const long onDuration = 1200000;// OFF time for LED
const long offDuration = 5000;// ON time for LED
int LEDState =HIGH;// initial state of LED

long rememberTime=0;// this is used by the code
int SENSOR = 2;

int TEMPRERATURE;

int HUNMEDAD;

DHT dht (SENSOR, DHT22) ;

int RELEY1l = 3;

RNGYMIMUERAYIE (sketch) TURS Arduino 918 function i setup 8% loop 180
Jumn m.9om4 FRIRUISIAR setup {MU Arduino giiiminigwagsishinuibatyh dinna
nisigh loop Tt h&UShIMIGIgiR I

void setup() {

// put your setup code here, to run once:

by
void loop() {

// put your main code here, to run repeatedly:

}

[UmMn M9 2 iMRFhaRAYIRITAT Arduino

n
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JUMN M.9C thARAYIRULN Arduino GJUINMIAR LED 181160 board 1U#S Arduino
AEATEUOUIREINWG /7 @ comment TB0Y Arduino gsnbugruishnuiinviigitngs
E"ﬂfB: S1¢ 1811 EUUUIEU icon Verify/Compile §j Upload 18116 tool bar‘1 i siathmiandam
aHATRIAgIRnAegosshnuwahsmdnln smwinusaffionm midima
comment 1REIEAMUNE Y IBAUAIAE MeNULNUEANTARETE EWanImW
gAML kMmoo unais: y ignis:mpviddmitiue
18164 function setup M1SAUYGANIMHIS:

2
Nt
]

pinMode( LED_BUILDIN, OUTPUT);

B G Arduino S1oRiB{Mas LED sstiflboard IR0 pin 15 anmMtiwaiyiss
LED_BUILDIN &{UUSNENAANS (OUTPUT)Y

/I the setup function runs once when you press reset or power the board
void setup( ) {

/[ initialize digital pin LED_BUILTIN as an output.

pinMode( LED_BUILTIN, OUTPUT);
}

// the loop function runs over and over again forever

void loop( ) {
digitalWrite( LED_BUILTIN, HIGH); //turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

digitalWrite( LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

JUMN M.9C  HRUGN Arduino GJUEMIFAIVAT LED
ARIRUISIAR loop( ) NEMIRT:IGTH BRI

digitalWrite( LED_BUILTIN, HIGH );
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BINMBISIF LED 18160 board 1UAT Arduino (LED_BUILDIN) $§Gjh HIGH

delay(1000);
UM BJ Arduino iMG1 1000 ms (11915 ) g §
digitalWrite(LED_BUILTIN, LOW );

3¢ LED 181160 board 1U&S Arduino GjAITE

ATUYARRISIAN loop( ) UEME] LED § joici9ing uitieajauud joikoioind
WIRiuUIs Rk Y 1§6] LED ﬁﬁu‘i’g”m

0.0 1 Fsas568ssHBSS Arduino 6955ER8S TinkerCAD
{MASMe Arduino IDE Shouniadfaimatifdjunaimyid Arduino 1AHG
i{MaT simulator BGth Tinkercad M{NUAITIAIAYTRIUEA Arduino Shinhimiwiiat
Mi hardware [R{MARIGY Tinkercad mm[ﬁmﬁ}ﬁhﬁﬁﬂsqﬁjﬁmé‘“m 8n Sheunieul
AYTR UG Arduino MSYWESSHY 1§anijmf{mﬁgﬁ RGOy ¢
ARG [ﬁ[@fﬁ Google account

9. Login qummw https://www.tinkercad.com (17
184 log in GUMSIRN Y IMWwH log in gruoIUiw ¢AShuin Lﬁjmjhnhmmm m.og

RIMYY
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https://www.tinkercad.com/

E:, Dashboard | Tinkercad x® + B y
& C @ Q8 https://www.tinkercad.com/dashboard?type=circuits&collection=designs rs © L MmO % “ -

[ T[1 [N} .
[«[E] #H{T&?‘%ﬁ% Gallery Blog Learn Teach Q .
c[AlD]

Tinkercad Lesson Plans

Tinkercad lesson plans are ready to use online or in the
classroom. Discover curriculum developed in partnership with
teachers. Learn more

Lytour Lor

Circuits

Create new Circuit / Select

3D Designs
COa . B0 )

Codeblocks NEW EXH (9} PN ' 1‘-/
-

ST

Lessons

Your Classes Glorious Trun Fantastic Rlorr Fantahulous Rlorr-Nensar Rrilliant Curcan e
o o . al .
UM M.9€ 2 §0I TinkerCAD I{MWI log in
al . . . . =3 o o -~
GBIV Circuits -> Create new Circuit NSRUMNMFNIHTANUMN M.V0
1
Wl Circuit design Funky Waasa-M: X + = X
&« C @ QO 8 =W https://www.tinkercad.com/things/6XJfJAIKB8V-funky-waasa-migelo/editel?tenant=circuits b d @ Lk In @ % F =
(7] 1w .
EEE Funky Waasa-Migelo u = .
Zh [ « A~ @ @ e - - - Code P Start Simulation Export Send To
Components =
Basic - =
Search
1
]
T !
) Resistor LED
Pushbutton Potentiometer

. Ill v

JUMN MVo ¢ 01 TinkerCAD I{MWAGGHU Create new

Circuit
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ISk search NWMA] Arduino NEWUINEM board Arduino
¢nrg1gisiakinin 1aSkidm board Arduino Uno UM
V9

Uno R34 B1UAMENG
gsisliiénns: fonkumn

@
3-
=
T
=
3
)

§1 Circuit design Funky Waasa-Mi- X + = a X
— C @ O B8 =W https//www.tinkercad.com/things/6XJIJAIKBBV-funky-waasa-migelo/editeltenant=circuits ¥ Lm0 & =

[T]1] -

[@E7  Funky Waasa-Migelo = W

c|AlD]

2h @ « @ Q . | fe— Code P Start Simulation Export Send To

Arduino Uno R3 g i v =
Basic

arduino

) Arduino Uno R3

Other Components

A A A A

ATTINY
ryYyYyy

ATtiny

umn muo ¢ mwfg*e Arduino board

8% Circuit design Funky Waasa-Mi X+ = a X

C @ O 8 =W https//www.tinkercad.com/things/6XJfJAIKBBV-funky-waasa-migelo/editeltenant=circuits ¥ Lm0 xu &=

T
an ks i n I &
unl aasa-Migelo j
C|AID] A

20 @ O« ~ @ Q . wi ||| 1e—=— Code P Start Simulation Export Send To

Breadboard Mini Components - =
Basic

breadboard

) Breadboard Small

Other Components

Breadboard Breadboard Mini

JUMN M.V ¢ Mivigy Breadboard Mini
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al

8’1 gh search DWMAJ breadboard SWGG Enter 181160
keyboard JBIUTWMU N 1E4juisy Breadboard Mini 1§1EATA]T Arduino Uno §BUINMAR
UM m.vY Y

;‘f Circuit design Funky Waasa-Mi. X -+ - X

&« C @ QO B 28 https//www tinkercad.com/t XJFJAIKB ky-waasa-migelo/editel?tenant=circuits Ly o O @ P =

T] 1} .

K] Funky Waasa-Migelo =

(c[A]

Zh [ O« A~ @ o8- — - Code P Start Simulation Export Send To
Companents o
Basic - =

S BEESES ! TN

................. LED LED RGB

[umn m.vm ¢ Mivigy LED i¢11c0 Breadboard Mini

tsﬂrﬁsﬁ search NWMA] led {GGT Enter 181160 keyboard
USIUEAUIRY led 1150 Breadboard Mini FSUINMARIUMA M.UM
IEIQJ’G:I tqujUicgﬁﬁﬁquﬁ (resistor) 191160 Breadboard Mini

vl eRa weoil icon 2 1sliganilius ¢ G610 mouse pointer 10

al

Qi IRYAMUMARIUE LED 19184 GND 1U& Arduino SHodkafitivasiaahiglf
digital pin 7 fU&J LED 8i8UIUAMN M. 9G*
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Bl Circuit design Funky Waasa-Mi % + = x
&« C o O B #=W https//www.tinkercad.com/things/6XJfJAIKBBV-funky-waasa-migelo/editel?tenant=circuits ~ ¥¥ Lm0 x @ =

T[] .

[K|E} Funky Waasa-Migelo =

| c[A]D]

v @ O~ @ @ . v - Code P Start Simulation Export Send To

\ Components -
- =

Basic

resistor
A~
| .
=
T
Resistor Potentiometer
)
Photoresistor
Other Components
a8 A e
al ' 1
°
JUMA MG ¢ IR FHMWINUAMUIEN U
v < W w
U | ' 3] U - -
9. 5610 Code UIUGHIT Blocks JOI{H AIITAIUIA Text
W (14420 [P Classw [ ddne  [E Google  [® Senior [ AT§IN W Teache B (737) G transio | i cire x | [B Google B untitle: ) Post A + — X
&« & U B =W https//www.tinkercad.com/things/fIHmai0lXoz-amazing-jarv-amberis/editel ks Lo @ % P =
gm Al ing Jarv-Amberi n :=] .
Qo mazing Jarv-Amberis
oh M « » @ o - — - el P Start Simulation Export Share
Blm\v F B % 1 (ArduinoUnoR3) ~
€ Biocks
\ Blocks + Text
Text
setbuitin LEDto  HIGH »
@ -
== .0 o=
1
™R serial Monitor -

UMN MYE ¢ MU code editor
M. UWEAGGIT Continue IRETUMMAISHAUIAIT code BOAMIUMN MWD Ak
imy
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! a n_ o Y
musighSifingtdsaning
3 ° a o
flﬂ'ﬁﬂﬁ‘EjWWﬁUS'ﬁﬁjﬁU
v 4 -4
o (14420 P Classv [ odine [ Google  [® Senior [ Aigi ™ Teache W (737) G transtc | §f Circ x| [B Google B untitle: @ PostAr  + = a X
< C @ QO O #2W https//wwwtinkercad.com/things/fHmai0lXoz-amazing-jarv-amberis/editel w3 Lm0 % LP =
HAR  Amazing Jarv-Amberi H = ‘
mazing Jarv-Amberis
[c[alb ¢
L N [ R 2 @ c 8- — - Code P Start Simulation Export Share
Text - + a % 1 (Arduino UnoR3)  ~

// Ct++ code

void setup()
{

}

void loop()
{

1

\ D) Serial Monitor .

JUMN M9 ¢ §MUENEM code editor

G. 6160 Serial Monitor iS12imEIdEiuinmi §oakgumn m.wel My

¢ ml =] Goo. [® senic  ERAIET W Teach B (737 i The s | i G x | B Goo: B unit. € 20+ © Post O 0+

+ v - 8 X
&« C @ O B =W https//www.tinkercad.com/things/fIHmai0lXoz-amazing-jarv-amberis/editel ks R L = I ™ LF =
@on ) .
[@E  Amazing Jarv-Amberis =
[c|AlD]
L N [ R 2 @ o - — - faaleCl P Start Simulation Export Share
Text - + a % 1 (ArduinoUnoR3) =
// C++ code
;IC id setup()
{
}
void loop()
{
]
P8 serial Monitor -
~
v

Send  Clear H

MmN M.V ¢ MV Serial Monitor

4 ®
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¢. Copy 8% Paste ARAUNUIRG] LED ARUIRS 19alAIgRaunauinlY §oUMMa
UMD M.UG MY

Wl Circuit design Funky Waasa-M: X + = X
&« C @ QO 8 = https//www.tinkercad.com/things/6XJfIAIKB8V-funky-waasa-migelo/editel?tenant=circuits < L @ % F =
(T[]
(K[E} Funky Waasa-Migelo =
(c|a]
oL W~ » BB OC B - — -~ (CLEM P Start Simulation Export Send To
Text - + a 1 (Arduino UnoR3) =

+ code

voild setup()

pinMode (7, OUTEUT);

J P serial Monitor -
JUMAN MG 2 TinkerCAD UINMARIEGE] LED ffuiga

<> al

ulgag hnNywing

203
2030

9. GO0 Start Simulation 1EgjRidhimin 1 8kndm LED
1S14 TinkerCAD
| imEouigia gl hwoonth joiiwualy hwhwalyd Shidofugs 5o
phjumen Mme ,,
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B Cireuit design Funky Waasa-Mi- X+ - X
“« C @ Q B =W https//wwwtinkercad.com/things/6XJfIAIKBBV-funky-waasa-migelo/editel?tenant=circuits 1y Lm0 x &8 =
T]1] _
K|E] Funky Waasa-Migelo =
[clAlD]
Zh @ & A @ (:) ® - — - P Start Simulation Export Send To
Text - + 1 (Arduino UnoR3) ~
Name [ /' G+t code
1 (o semeed
pinMode (7, OUTBUT);
}
void loop()
{
digitalWrite (7, HIGH):
delay (1000); // Wait for 1000 millisecond(s)
digitalWrite (7, LOW);
“ s s e e e . delay (1000); // Wait for 1000 millisecond(s)
“ e e e . }
J B serial Monitor =
o ) n al y
IUMN M.VE : MIVIEIYITI U
v ‘.} (L% 1 N
g o A a a o o A -
‘iﬁUJUiﬂﬂﬂ LED GGipUD 1 LﬁiLﬁ AHAINANRGUMMARIUMA M.MO
‘?I 1 v n o ==' v
Wl Circuit design Funky Waasa-M: X + = X
&« C @ QO B =W https//www.tinkercad.com/things/6XJfJAIKB8V-funky-waasa-m gelo/editel?tenant=circuits b L @ % ‘F =
HOL  Funky Waasa-Migel = ‘
unky Waasa-Migelo
[c|aD]
oL W~ » BB OC B - — -~ (CLEM P Start Simulation Export Send To
Text - + 1 (Arduino UnoR3) ~
C++ code

LECE 1 /'
void setup()

Color

pinMode (7, OUTBUT)
}

void loop()
{
digitalWrite (7, HIGH):
delay (1000); // Wait for 1000 millisecond(s)
digitalWrite (7, LOW);
. . delay (1000); // Wait for 1000 millisecond(s)
. . }
. .
. .
. .
J B serial Monitor -

JumA M.Mos Miyinen LED

o0.1.00 {SS6HRRELES (Data Type) FRESIHES C §5&S5 Arduino
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manAniéi C 1A Arduino GAUUIASESSWMANHSIUES ANSE C mstaniih
iRty wogsinm: ishinuiamiHgd aREimuhhthuiasdgswi? aanind
MINBAR IUSKISIA U HAIIU LUtn99§°wtwjaﬂ iPmes memory §igm
IS s wmiE aitupin e § g Swin upiShmudiimansant: S8 amaT htwanih
ifeymudimas memory misuRgmn feayiatidhimnn)s Sadswsugny (Uing

FsSwinsmsumaRIMY

-

winedgSw | withAath Byte | Gignly

boolean 1 nsiaaighia true (A5) §h false (Ssim)
char 1 -128 191 +127

unsigned char 1 0191 255

byte 1 0191 255

int 2 -32,768 1¢1 32,767

unsigned int 2 0191 65,535

word 2 0191 65,535

long 4 —2,147,483,648 191 2,147,483,647
unsigned long 4 0191 4,294,967,295

float 4 —3.4028235E+38 1¢1 3.4028235E+38
double 4 —3.4028235E+38 1§1 3.4028235E+38
void 0 ILﬁLm £U1S11016U function QSUimmﬁfg

M.19.¢ MRS SEFHOMaNHERs C

B RMNARMARIUAS microcontroller AMGHSESS

SSW (MG
agmarswiltalgiuadgSwin:y hmoiimimipodamhwils

i) af
Bilddmsitugos 91 gjhy i oidimamnyuinualy goh Gk gothh igm y

S
Ssigmmify johwalgdnfa y Sshad mtmm&’mmmtuﬂumjum NS wuidim

=
g
iy

> G
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>= Gthia y 16y
< @Gmﬁ
<= GO U 5y
= )
= gsia
201100
5 > 4 // Logic true i
5<4// logic false ~ BSHH

Shia

5 ==4// logic false B
5 1=4//logic true

s onBmashmywapinsihits enuind wisifa=581b=4{ig:
a > b // Logic true
a < b // logic false
a == b // logic false §

f

a !=b// logic true

midma if
QRIMYIS DU S IS8 if

if (expressionl ﬁﬁ) {
/ Binimingak ()

ayuhlanBigaisARnIMuYIS:Y
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b = doSomethingNeat( );
doSomethingElse(b);

ARIS:OUIREIWaMY b thineadmsaly 109 uUen MifminEodawigsa
iSouaty b iwiBimas it 55 b o 20 RIYe 2 QRAIINIS: b UM 20 SNIFIS: AR b
= doSomethingNeat(); BifNimMI 1 Wi fUU U b tﬁjsﬁ maﬁ mﬁjtﬁﬂw function
doSomethingNeat( ) Ugﬁﬁﬁﬁiﬂﬁ uﬁ doSomethlngEIse( ); BiNImI

ayiiigefg LED fRulgainmy
agiiis:Sufimaiig LED i idahfn Shiggoyhyts

5ssi8)a 5o Ugn Ak Um0 m.mod isinqudidnimi hEuigegu LED §9 § 9 Tnd

M
w

PuR 3EL

———
™ Cc

» oM
- @
L A L L L L L LA Rl
L L L LA ]

. L L
LA R I R
oo-.-.-__u‘-.'oo e e e e

A L L L L L B |
L B B B B B |
L L L B |

40w

(¥ =

oUINPJY

L L L L . .
L L L L L LA ]

@ine m

JUMN Mm.m9 ¢ mf{mar Arduino tEgfuansien LED f

18] Bis:amuia)oyywa digital pin 13 1UAS Arduino 191 M SH Rl agh s GRRg)als
HRamuieIShmanaiuar LED (sl ) Ginnahmaaamuigl§i GND 1085 Arduino
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nyuamy LED U {runfadndoltr mstanfime dgital pin 12 fgaimy 1Bian:
RaTualgiuiaaiins ? dmpowiads LED Bumidime GiguganBumiua)
Arduino pin §8a10aIf 20 mA 19 Ginnah LED Imifimaioigsauie 5 mA N
B REAMAIUAT pin 199 IRGiANN TGl AT ATUYSGNUHY G = ahagh /
Hhahainoig wanERATRENIW pin ©18aTY 5V SirRaAdmeEUm 20 MA U
0.020 A NI aTEIU AR Agh A 250 589 istinmmTm ARl arhis: pin VIQMOIS
HAUIE IRUMOURUNIG:S0 LED inaisiidinsaiimnaigiviaaipimsuids
WARNT 470 HYY TAMoOUIRAN AN Aatyi e uhd wiwilandun§iual LED [Ues
iGignwing 1AM can ARSI AR R gom RIS USC AR LED FJUY INUSW
algiiadagd LED Fihiys sthwaniibadainoigiduamahdtiyse aU LED
matds algidalaii 470 §Y 191 1,000 H¥ MOTOAINSY UM ML vinmIshiny
Arduino BifimimRakjumn m.ma Shmamuia)dniumn m.mms

-
g

m?.-il“'i"'

D e e
T L
W
¥
LA B R -

EEE RN v
TEEEE e
IEEE N R RN
s\ eususewennan
EEEEEE.
e

\ EEE RN N enx P

 EER TEEE RN

mwmAw

. mmmmw

i
b

. mEmmE A

e mEmuUEW ‘
\ IIlil T LA LA EEEER EEEE®
=iy

JUMA MY 3 LED gwﬁkgmsgﬁtmfnm&tmmt
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Arduinol

3v3 sv Vin
Power
w——q RST D13
w—4 AREF D12
Arduino  ou

Rl
R2
4700 4700

LED2 LED1
\Green (570nm) Red (633nm)

W

®

Digital Input/Output
o
~N

EFTETEEITERE
A Y = I EE E E

A0

J—

— Al D4
>

—_— A2 3 D3
&

—_ A3 D2
2

— A4 = D1

——t A5 DO

GND

[
JUMN M.mm : MEMUIUATIA])S LED paynismy

QMIMYIS ARV AYIG

/*
Alternate Blink
Turns on one LED on for 1 second while the other is off, then reverses the LEDs for 1
second,
repeatedly.
*/
// Pin 13 has an LED connected on most Arduino boards.
// give it a name:
intledl = 13;
intled2 = 12; // This is for the second LED
// the setup routine runs once when you press reset:
void setup( ) {
// initialize the digital pin as an output.
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);

}
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// the loop routine runs over and over again forever:

void loop( ) {
digitalWrite(led1, HIGH); // turn the LED on (HIGH is the voltage level)
digitalWrite(led2, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second
digitalWrite(led1, LOW); // turn the LED off by making the voltage LOW
digitalWrite(led2, HIGH); // turn the LED on ( HIGH is the voltage level)
delay(1000); // wait for a second

[UMN M.MG 2 FROTNUEGFN LED mtmisgm
AYTROUIREINWNS comment thifsmfimare(sh /*
*/ BR a1 uptunig)amsmangiimnsiuinedgSwiiuead (int)q HA
Fnfiimiaty digital pin 0 LED ARfBMUMYW Arduinod USUAIG)A AYl ﬁmmm:
function setup( ) IREIOUIREEINIMIAETR Wi Tas pin SR8 output 1w
Lmﬁ'j function pinMode( )9 18 St 1110 function digitalWrite( ) BIENIAS ﬁ§hUimm
oigHANSN Sl mjh +5 V18110 U pin mode Y18&TY HIGH 18110 fU pin mode U:Mm LOW
T hEhwigorgra ufiel 1 ugielig)aryil Sadinhi function loop( )mmmmmmm
6216709 hOUIREIhw S1himi function digitalWrite( ) ASTENU led1 IENtUUTATY pin TUATH
191 HIGH (+5 V)4 UW0EAIG)atiiNimi function digitalWrite( ) ST led2 18 wum%a
UATH LOW (0V)9 uiunig)a hagpinn 17918 (1,000 S0T9§ ) shwdidhimi function
delay(1000)9 USI8)a AYILIANIAT function digitalWrite( ) EY{UIRTEIUAT led1 §4 led2
gjujgnasliys Wiwnsninudsifgiw:ny 1T91819)54 Aylhise ij 6] led1 8% led2 §1e0Yy
Msma {4 1A anas 1 Tyl 1) aRRWUEHE RI916] Arduino

mitanguAyTTehwibime i
aegiis: idhinmqguayit kg ihwidimas it fm i
iR UTA function loop( ) YinM:FGUNMORIMY

// the loop routine runs over and over again forever:

void loop( ) {
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if (counter % 2==1) {
digitalWrite(led1, LOW); // turn the LED off by making the voltage LOW
digitalWrite(led2, HIGH ); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

}

if (counter % 2==0) {
digitalWrite(led1, HIGH ); // turn the LED on (HIGH is the voltage level)
digitalWrite(led2, LOW); // turn the LED off by making the voltage LOW

delay(1000); // wait for a second
}

counter = counter + 1;

}

=D3
ZL

3:)30

IRMUHME counter IRUNS{UIAGESSWN long IIWHEURIYENIE 0 1s1ghn R
U@ﬁﬁmhﬁmﬁ led1 84 led29 MIAANS counter % 2 AMMIALANUISRVIGA I WWA

TBUGUISIU counter {5ASH 2 iwimaInNIsR oA inms:hgogigiShaitialy
counter MSHETYIAIN U 2 ayudlapiBuakmuis:

1%2=1
2%2=0
3%2=1
4%2=0
9%2=1

I aNalY counter (HIMSUIRS §ﬁ 1 iwi{{me[R counter = counter + 1 18]
INUNEIENIMI function loop( ) ¥ NiaasalY counter IRMIIEE] LED Sidfimamuiniss

i) Sunulitysisaine

MMM it-else
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c monfimare[ph if ywis)a iwidh it-else iRumsiuLgnf
[MERGRMY

jondhosidm  amisifiugon i ShiinhimiuasiBupeaniduimaionm
ugRufing gwhis: hRMinhiminBRiuUn elsed it-else MGEJITH mBuIARNUNY
ySMS JoUNmaORijmy

void loop( ) {
if (counter %2 ==1) {
digitalWrite(led1, LOW); // turn the LED off by making the voltage LOW
digitalWrite(led2, HIGH); // turn the LED on (HIGH is the voltage level)
} else {
digitalWrite(led1, HIGH ); // turn the LED on ( HIGH is the voltage level)
digitalWrite(led2, LOW); // turn the LED off by making the voltage LOW
}
delay(1000); // wait for a second

counter = counter + 1;

}

OAMURRIRIG R oUinG delay() YW IWHTD ifelse IWWIGIHA
2N counter % 2 Taghinig idhmoiehmsinansmuiguis)a hwidimanRal
iGN

void loop( ) {

if (counter %2 ==1) {
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&

ledl = 13;

led2 = 12;
} else {

ledl = 12;

led2 = 13;
}
digitalWrite(led1, HIGH); // turn the LED on (HIGH is the voltage level)
digitalWrite(led2, LOW); // turn the LED on ( HIGH is the voltage level)
delay( 1000 ); // wait for a second

counter = counter + 1;

——

al

awAihis: ifmoyniidfulgnes pin 10a) LED mipdwidng e aniaaiues it ut
gABILNIAT function digitalwrite( )1 AYTRGIS: I§MiNIoAgIRysial aisinstans
gwbssiduidamonsayEms IUﬁjSG‘D mind it anw usptEm Si§engintini
mi {113 it-else 1 gphdidhimimsiansyaigmn mnjsslﬁ Ginnnd itelse §0 i§gimsia
MwaRmIES SRWNY iEi)sfuis: mu@JtLﬁﬁiﬂSmsmﬁjsgmmsmgj Ansuyluilds
ﬁﬂ}mﬁﬁﬁnyiugjmm o mstannamygiiitumotinhimims SsnsSwhn
ihin FURY shmswmgmmgﬂ IS"lmmitﬁﬁILU[ﬁﬁj microcontroller & U S memory 7o

LumﬁuﬁU§UU§U$—ﬂu%[if@_jnﬁfuumﬂiﬁ“limS y mutgﬁjngfuiLULmﬁj memory U]y

mndime it sfsyunt
Biam

W Ay Ay 29 Wpwisimuaiy
WRHMAY 29NN IR G SHM AW SIS myDay IRUMISHTY 1

(Sunday ) U)AR

o

7 (Saturday ) IR SHRETANIMY

int myDay;
// Some code that determines what day it is...
if (myDay ==1) {

doSundayStuff( );
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}

if (myDay == 2) {
doMondayStuff( );

}

if (myDay ==3) {
doTuesdayStuff( );

}

if (myDay ==4) {
doWednesdayStuff( );

}

if (myDay == 5) {
doThursdayStuff( );

}

if (myDay == 6) {
doFridayStuff( );

}

if (myDay ==7) {
doSaturdayStuff( );

——

aRivvis:Bsiushmimnmmiituyie ihwanhiithmmiidugsoimsh
11889 aqnian (e sif mybay 18384 1 (Sunday) mufiaatwiiine it §9 ShR
ngRufia hEudidhime function doSundayStuff( )4 UMANSHUSIFIAISSOIMGINYW
ghig)a ioedindudhoniagiugsudsinfnhw Wi awugis: ¢ Hyma
erdinfmed it isigh it gouipeakaauanimy

Q
S

if (myDay ==1) {
doSundayStuff( );
}else {
if (myDay == 2) {
doMondayStuff( );
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} else {
if (myDay == 3) {
doTuesdayStuff( );
} else {

// you get the idea...

}
}
}

11100y myDay 16384 1 hiahimi doSundaystuff( ) sUiwmnfiaain st anigi
iuh i ant else Fywlhdstidniming wasiOmndiaast if SYWwWRAINUGRUARY

fENUAUISY U RAYW

isianARAYinAgauRIUATIDE UQAGHIMWA counter =
counter+1i’ﬁmtgﬁuf§tsﬁfg1191'@1] mé c unterﬂtmwﬁmmzmpmt@mﬁ}hc&ﬂsmﬁﬁ
fIMUAUISURITNUMENIS A ++

hinowshiuiagd yrviguys (thashysHpm
viggimw (hagiakimwHmE )9

2}
0
=

C
o3

++counter; // pre-increment

msSW counter [Fimsynuigualy 1 hysaisysSundim
(09 GIANAR

counter++; // post-increment
gamAndimauhysas usfhynuigy 19
I GEN IR SMNZUMUNRIEG ? 2NNIANARDRIMY

intc=25;
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int K;

K = ++C; // pre-increment, K == 6, Cc ==

Y k 10384 6 TWalY c 16380 6 1k ihwannGiiA ++ 218Y82 ¢
S

K = c++; // post-increment, Kk == 5, ¢ ==

fiy k 1808k 5 GinnAn c 18384 6

Ginnanmgmanaiy 1 (-) ApunwigiShamynuigualy 13819
counter = counter — 1;

G

counter--;

MBI e switch
switch 11BN eUjUESRGORIMY

switch (expressionl) { // opening brace for switch statement block
case 1:
// statements to execute when expressionl is 1
break;
case 2:
// statements to execute when expressionl is 2
break;
case 3:
/] statements to execute when expressionl is 3

break;
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// more case statements as needed
default:
/] statements to execute if expressionl doesn't have a "case value"
break;
} /1 close brace for switch statement block
// This is the next statement after the switch

5

ifmeeUIanNHEMA myDay § if IFS{NUAgHYA case SywaFiShigis
SIQIUTY UR default (U{NURIAN myDay 18384 74 (eI 81D expressiont tisatygeuil 1 161
7 ARISIARUA default SRB10NIMIY expression] MGMN{UIAS byte, char, int U long (JYFIH

unsigned #hitir) SSMGM{UIAG float Y double TSI

M1 & MEBIHBSETIRIMIGNIBUFS

mingwin
U39 BYAYHNORM Lmém I MENIRIR U

Q

AN SIEMININSYMHYS A
9 UAMMGIATS AwASAGANA sﬁmﬁﬁﬁm

a9 GianARnim SSio:as{Sig inamshEMBnIRiR IS Microcontroller §3
istiaugidnimi fﬁmﬂ ARMGoIgHANS U IRAMMYWIUANSE U kU 6]
NiREIRh

mis§egayiatichimianigegihidim e for
juuggigl i Uidimansgonkifmy

for (expressionl; expression2; expressiond) {

/[ for loop statement body

// the first statement following the for loop structure

NSMAYAg: for UPUBANSAMN (9 USUAIG)ANS expression T MEAmihty
FJEM ; 9 expression3 UNUIRWRIAN )9 181051 (.} thRagiRiRugitinhimianig:
16701 expression1 BaigOUIRBUNRILhiM I aniG216TR expreSS|on2tnfgthj RN
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@

inimiganigeiging el

=Ce

us1g)a y AU{AEISY exression3 FeuutmnisH AR UM
imussstanuIAnisMuPma ford

int k;

for(k = 0; k < 1000; k++) {

DoSomethingCool (K );

}

g{fﬁs tﬁtﬁmﬁnmmﬁﬁggﬁ k D{UiAgIvean USTUUnIGj”ﬁ A for 9
exressionl (K = O)Uoﬁt"mwﬁj@ s SLULﬂﬁG]SUL'pU giﬁjfﬂmm expressionl H1GH1S
expression 14 MGARIWHLN , FEaR2HNIANQRIMYY

for (k =0, ] = 1; k < 1000; k++) {

iU j 1e38h 1 igAls expressionl

1100 expressiont MWl oitiw hugighwaly expression? 19)& (k < 1000)9
weSsil hsugR true hERUSIG)aREAY (1 IBNOUIRENWATY expressiond TR k++
msSwhynuiguniy 1 Nilaly k UEYlS . 1Ua381T expression2 NWHIGITMUGRA false
hSuugURidhimianiGIgiRIuas for wiwygiinhimigaisiaimuyn for unURM
}4 expression3 HIGHNS expression 18 §GUNMARIMuIS:iRig |

for (k = 0; k < 1000; k++, j--) {
S aT for iSlinuEhG g s o igTuin g 4

mifejayiitidhimianigadihiBmes while
QRIS MUY S BT & while

while (expression2) {

/l Statements in the loop body
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} // End of while statement block

AERIMUD 91816 expression2 1§ IR walgIREihtpiusifamnidh y
AU TR OO for 1910 while IMWINWI{RAINLY ARARDRIMUIS: 2RNIRNMIHaNI
gagisBmes for Dysinsinmgusadmas while Tim

int k;
// some additional statements
k = 0; // This is expressionl
while (k < 1000) {
/[ This is expression2
DoSomethingCool( );
K++;
/l This is expression3
} /1 End of the while loop

migeaginnihimianicaigiadmeas do-while
JUH ST UID M AT do-while §GUMMaNIMY

do {
// Loop body statements
} while (expression2);
do-while 28Jfl while (pAFRARUA { ... } HidhimithaBoyhys§hnwly qy

NRapBuARaI MY

intk = 1001;

while (k < 1000) {
DoSomethingCool (K );
K++;
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INUOUIREHIGhIMIBUR MITAAS k < 1000 UNFw Ehtwang
AlgIUAY k 16J8H% 10019 §UNRISS function DoSomethingCool( ) SSHGRILNIMIMSH A
19 aggiis: iitnegan s(fmes do-whie fq foulnmaiimy

int k = 1001;
do {DoSomethingCool(k);
K++;

} while (k < 1000);

AMAIANIS: function DoSomethingCool() HifNIMINSYH
i1:0alg k=1001 7 1w

MAJAS: break 8§41 continue
miPsdmifimamaShins: amnganigiginy
2NN MIMUIS UM AMIBM S break §41 continue

2NN MIB{m e break

#define MAXVATCOUNT 200
#define GOALTEMPERATURE 160
// Some statements...
int vatTemperature;
int counter = 0;
loop( ') {
while (counter < MAXVATCOUNT) {
vatTemperature = ReadVatTemp( counter);
if (vatTemperature == GOALTEMPERATURE) {
break;

}

counter++;
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if (counter == MAXVATCOUNT)
counter = 0;

}
AddChemicals( counter);
if (counter < MAXVATCOUNT ) {

counter++;
} else {

counter = 0; // Just in case this is the last vat
}

}

2NUNIANAMI{H{M Y continue

#define MAXVATCOUNT 200
#define GOALTEMPERATURE 160
// Some statements...
int vatTemperature;
int counter = 0;
loop( ') {
while (counter <= MAXVATCOUNT) {
vatTemperature = ReadVatTemp( counter);

if (vatTemperature |= GOALTEMPERATURE) { // Big
difference here...

counter++;
if (counter > MAXVATCOUNT )
counter = 0;
continue;
}
AddChemicals( counter);
if (counter < MAXVATCOUNT) {

counter++;
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} else {
counter = 0; // Just in case this is the last vat
}
}

2NUNIANGFR RN

ik danfimana)fiefinn LED Fiulnangauniginimy Gigislinmuis: ndy
Shifimasmivsiaiveions) wWiwnalgiamailidiidag isinuinidmalgivema
amatRuchos hEhide) LED damuejmiaidma 9 WIgantiel Serial Monitor
Shuinmaly countert sslinuiaghian s LED ywig)adhdiw:innoind ifantigl Serial
Monitor ifgjuinn g sty ifaaAnndivaionsisioig: o 191 5000 1fgiAGGamw
inuigRIAWINAY

3l
=
¢

.....

......

......

uuuuu
......
-----
.....

W sraw
R
.

Um0 m.me 2 e Fidia
BRI MII TR SER
Binsdo miomtiRutiyl

[BIRONG pin IRURMUIF LED tmﬂsums@g Stsigl Serial Monitor Ui aaigim sl
AonaHmAgR o Shaigiueiong)d
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// define the pins to be used.
#define MAX 5000L
#define MIN OL
#define TARGETVALUE 2500L
#define MAXRECYCLES 5
#define FOUNDITIOPIN 13
#define RECYCLEIOPIN 12
#define PAUSE 1000
int foundIt = FOUNDITIOPIN;
int recycle = RECYCLEIOPIN;
long targetValue = TARGETVALUE;
long randomNumber;
int recycleCounter = 0;
int counter = 0;

/l the setup routine runs once when you press reset:
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void setup( ) {
// initialize each of the digital pins as an output.
Serial.begin(9600 );
pinMode( foundlIt, OUTPUT );
pinMode( recycle, OUTPUT);
randomSeed(analogRead(0) ); // This seeds the random
number generator
}
// the loop routine runs over and over again forever:
void loop( ) {
while (counter = -1) {// Check for negative values
randomNumber = generateRandomNumber( );
if (randomNumber == TARGETVALUE) {
Serial.print("Counter =");
Serial.print( counter, DEC);
Serial.print(" recycleCounter =");
Serial.printin( recycleCounter, DEC);
digitalWrite (foundlt, HIGH );
delay( PAUSE);
digitalWrite ( foundIt, LOW);
}
counter++;
if (counter < 0) { / We've overflowed an int
counter = 0;
recycleCounter++;
Serial.print("recycleCounter =");
Serial.printin( recycleCounter, DEC);
digitalWrite( recycle, HIGH );
delay( PAUSE);
digitalWrite( recycle, LOW);
}
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if (recycleCounter == MAXRECYCLES)
exit(0); // End program
}
}
long generateRandomNumber( )
{
return random( MIN, MAX); // Generate random numbers

between 0 and one million

}

un igShut 18
MIRIRINW while ms?mmtuﬁmﬁfgﬁ?gmsmmg ? GIgWABSMG mgmg i anid
intgiglieg S o Tm wasilaigivanuignsy gignlhmotsaumitding while i

while (true) {

S wiBim e function exit( )9

nifanigagihdsAnna iiwmouminy
ifamsinguheume 2900 58

ishinuiliafSapdmaR it
SIRIMY

digitalWrite (foundlIt, HIGH );
delay( PAUSE);

digitalWrite( foundlIt, LOW );
anddigitalWrite( recycle, HIGH );
delay( PAUSE);

digitalWrite( recycle, LOW);

IIRROM NHISSNGRS I W

s

o
N

ToggleLED( foundlt, PAUSE );
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ToggleLED( recycle, PAUSE);
{GEUTIAST function GH BRI

void ToggleLED(int whichLED, int howLong) {
digitalWrite (whichLED, HIGH );
delay( howlLong);
digitalWrite (whichLED, LOW );

}

o0.19.9 Function R3S Manieyas C

Function MgisARIEuUIRAISTRUUIEMINIAMYWY 918 function NUISIE IR
HGIJMUMSH function library MIFS §GM function Math 84 Time IRUIAN S UTH8UIG
W

1GIESIS function IURTMANANIST C MISUMMBo MY ilginandntuim
GURU Y 8siesd u

int IsLeapYear(int year)

{

/I The statements that perform the task Function body

}

int i function type specifier i mﬁﬂﬂfﬁ[}ﬁ QGSSUJTNEU function USENEN ﬁﬁﬁm‘:htS:
ﬁ (=Y

MIU2An (int)4 a1 function Fsutgnmatysaifimeauine§gSuw void § Y
IsLeapYear ENIIN IV function IRE]HWARMIGMATY MIEMAIRIN:E m'o@ﬁnw
Bufysmuuain |
int year i function argument(s) IAISIMANIEYRNIGSSWiIFIE) function an

2nNinnivaIdR hiniuegin mxwhﬁhuﬁmm@uﬁgu y gsiys?
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Function Body m'ilﬁﬁﬁiﬁ]wm@ { 84 upUiIhwag }4 [UaSIT function type
specifier &l void IR{RHIPMEIMAA] S return thiH69 1818k function body Atasauis]
YSUENU function body BGUMMARARORIMYY

int VolumeOfCube( int width, int length, int height)
{

int volume;

volume = width * length * height;

return volume;

}

yamninginnsvefianasids ifswnniniemy

Py

IRUMsITiFIns Y IR oUIUIREQRIGIS: UAt

int VolumeOfCube( int width, int length, int height)

{
return width * length * height;

}

MifITIAT function T2 Sk

I function TN gShRISINUBSMTIA function TR
HISfNUISIAR function library9 Function HWi$si éwsmﬁmmtgﬁnrﬁnﬁw ISl
erﬁméénfnwmmﬁmptunﬁétﬁajmﬁm function gShMIgT 2HUUAN  function
IsLeapYear( ) H18iS1AN standard library th‘iﬁlﬁ i'ﬁg:ﬂﬁgmﬁmﬁm function 1S:1WES
Rhmshine ZﬁﬁiLﬁ{HIS: RARIJ{M standard library )

int daysInFeb;

if (IsLeapYear(year) == true)
daysinFeb = 29;

else
dayslnFeb = 28;
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ARis:Bswithig ingisibh{pimaaigHmy daysinFeb SHU else INUETAN
imy

int daysInFeb = 28;
if (IsLeapYear(year) == true)
daysinFeb = 29;

Function fi standard library 182 {imiJ if mqﬁj Ggsi @isﬂghf AY:ARAIIN
UU:']U"] LUNSTUTUJﬁﬁJﬁﬁﬁ function UTLﬂLUZShﬁiNﬂJ'U I?l]
UU:']U SﬁiﬁJSﬁ 0 nﬁnTMUSiUS 10EUIST . TLIJﬁf—ﬂUﬁJﬁﬁﬁfj

int daysinFeb = 28 + IsLeapYear(year);

290N QRIS MR i{ﬁg‘im B IRUggUIUeEf
grfimafnéimy  1w: Serial Monitor IIWAANGNNMBIURT y Ssiys ihwhtwiue
gigh textbox J0GG{AYN Send Houlnmphjumn m.ma9 Agilisinsifmasan:ii
i

Ruidumsimn ANASNYRAISS Lﬂmﬁjﬁj"“liﬁjﬁﬁﬁ function ILﬂ[IJ'ZSfJﬁ“]

T
Program: find out is the user typed in a leap year. The code assumes
the user is not an idiot and only types in humbers that are a valid
year.

Author: Dr. Purdum, Aug. 7, 2012

* k)

void setup( )

{
Serial.begin( 9600 );

}
void loop( )

{
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if (Serial.available( ) >0) {
int bufferCount;
int year;
char myData[20];
bufferCount = ReadLine( myData );
year = atoi( myData ); // Convert to int
Serial.print("Year: ");
Serial.print(year);
if (IsLeapYear(year)) {
Serial.print("is ");
} else {
Serial.print(" is not");
}
Serial.printin("a leap year");
}
}

/*****

Purpose: Determine if a given year is a leap year
Parameters:
int yr The year to test
Return value:
int 1 if the year is a leap year, O otherwise
ek kg
int IsLeapYear(int yr)
{
if (yr% 4==0&&Yyr% 100 =0 || yr % 400 ==0) {
return 1; // It is a leap year
} else {

return O; // not a leap year

}
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/*****

Purpose: Read data from serial port until a newline character is read ('\n")
Parameters:

char str[] character array that will be treated as a nul-terminated string
Return value:

int the number of characters read for the string

CAUTION: This method will sit here forever if no input is read from the serial
port and no newline character is entered.

****/

int ReadLine( char str[])
{
char c;
intindex = 0;
while (true) {
if (Serial.available( ) >0) {
c = Serial.read( );
if (c!="\n"){
strlindex++] = c;
} else {
strlindex] = "\O'; // null termination character

break;

}
}
}

return index;

}
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2012] @ ll

Year: 2012 is a leap year

[V] Autoscroll Newline v | [9600baud |

JUMO M.M9 ¢ Serial Monitor uin@Amniim AiAgifiaygiuRs

MM GBS RSB HRNFN TR IRDIBBIENES

s aanmalhaiinsuiunmaid uiaSwuifmathyw  Arduino  A{UIAS
DHT11 8% DHT22 BGUMMANIUMN M.MMA9 DHT22 SAMNA{AAMY DHT1L Wi

fi’iqupmn%ﬁ}mnwm soidmunrohasmshimiine Siananingsha (sampling
rate) Ainj)StaBhite
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=4

‘ M MW T2 “
ECHATT: LGS P"\'\'\\

uWu-HowTolechatronics. com

DHT11 DHT22

20-80% /£ 5% Humidity Range 0-100%/ £ 2-5%
15.5mm x 12mm x 5.5mm Body Size 15.1mm x 25mm x 7.7mm
2.5mA Max Current During Measuring 2.5mA

[UMN M.MA 2 UFANUIGATSUTUAT DHT11 §# DHT22

WA < https://www.howtomechatronics.com

tmmmmhﬁufmmmm}mﬁ Humidity Sensing Component ﬁJmejﬁﬁ'jf{imj]U
uTunmes 820 Thermistor ASTNUNIRRANAMAN FOUMMARIUMN M.MC

v

Humidity Sensing
Component

/ / / NTCTemeperature Sensor
/ Thermistor

JUMN M.MG 3 iMmUMINNRIENIMITUATIASS &1 DHT

WA ¢ https://www.howtomechatronics.com

MERJIUA Moisture Sensing Component nSUMMANuMN m.me fRuwms
HGIARANN SMAIMALYU AN EISITIR I8 mmmmmmﬁjﬁ;m ih6jnea
SyRHARIURNIUIU IR IR UM GEAN AT BUTUN MU m S 9

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep


https://www.howtomechatronics.com/
https://www.howtomechatronics.com/

mirsghSdmytdsndny

ananTenwndgndny

Electrode

Solder Pad

Moisture Holding
Substrate

oW 1
SECUATT 63

www.HowToMechatronics.com

Electrode
jumn m.me 2 mﬁﬁjwﬁ'} moisture sensing component {U&IEUS &3 DHT

WA < https://www.howtomechatronics.com

30

BYUBMUIF Arduino UYIFIMEABUSIEUGOaNY
SapSjumn m.co 8humn M.co4 MEYMyS pin § Vee (+) AMUIF pin FUHA
5V §4 Ground (-) AMUIF] GND pin 181160 board 1US Arduinod HITWIFMUAEUISE
& Signal pin g:aMUIIRA digital pin AMYWIBES Arduino Tagh g:18)a(piauigY pin 1
muiw e adie pin 5V 18)a9 inaisiyshamt mullandumyminnsiivay
RUH

=D %n

S

S

JUMAN M.GO # Pin {URSTASS &3 DHT
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UaAn < https://www.howtomechatronics.com
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#include <dht.h>

dht DHT;

#define DHT11_PIN 11

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

b

void loop()

{
int chk = DHT.read11(DHT11_PIN);
Serial.print("Temperature = ");
Serial.printin(DHT.temperature);
Serial.print("Humidity = ");
Serial.printin(DHT.humidity);
delay(1000);

Jumn M.cY : gREOUIMSganmasaaidhsuiunmafiies i DHT1L
B Muis:
#include <dht.h>
154juigy dht library
dht DHT;

uifanmf DHT thiuinedgSw dnt RuEIMEBOA function TURNEGEN
DHT.read11( ), DHT.temperature( ) 1 DHT.humidity( ) 18174 loop( ) SWIMY

2530
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ARMIMYIS: MUHMA DHT11_PIN W&ty 11 IR6U signal pin 1U& DHT amUiel
8% Arduino Uno

#define DHT11_PIN 11

ARRIMY 181A% setup() ﬁmﬁtmﬂsmdi serial port 126U Arduino Uno amui¢!
SuAniériiwaly 9600 L’mmﬂsurgs@gé’wmdj serial port ( baud rate ) 4 (U2 NILNIAN
1S 1AM GIT{M AT baud rate 1SS 9 AN g IUMS g Swiny)s iaiviRaaty baud rate
1829

Serial.begin(9600);

FINNMuIS: MUYHMEA chk M{UIARG int (USHE) IHUBRIEIVANMSHRN function
DHT.read11(DHT11_PIN) iumsanigiiassali DHT114

int chk = DHT.read11(DHT11_PIN);

pReMimuIs: Ayb{fis Temperature = 1§11 serial monitor BUBH{FiSHTY

aaanmaigumsi  DHT11  UIUuRG:UARUNUIRBUAT  ithwannfma
Serial.printin() ﬁ%ﬁiﬁj Serial.print() ] Ugigjﬁ Arduino Uno §ﬁLﬁS Humidity = §ﬁﬁf§
AINBUTINMAT J6G:UH FUOUIFEUNHE USIE)H Arduino Uno Shiih 9 Inas

gefnTuputisifidhiminagidyhising function loop() YHig) 6

Serial.print("Temperature = ");
Serial.printin(DHT.temperature);
Serial.print("Humidity = ");
Serial.printin(DHT.humidity);
delay(1000);
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nmisashinuitis:fidhimi  d8huipmadganmn  Shandhvuiunmasi

138831 DHT11 1{Jun 9T Gyl

M.¢ FABARHE|LERIB59HES LCD

islakaeninn vinmaganmaShaidhsuTunma i salt DHT1L AgHYAIS: 1A
OISR MN RN BUTUNM AUMBIW: serial monitor 1STINUEAMU Arduino Uno 161
nj¢1 arnhifimarthoiany (SsamuisifnAnisr) samoidimaiHpd LD 18]

sinmAdnsaaanmnShaninsuiunmums
M.¢.9 §55685R656555€ LCD

TH{AY LCD W SIFS{UiAg §oth 8x1, 16x2, 20x4 BOUMMAKIUMA M.GMY

N2

nggugLCDjE

@

® AAAAAAAAARARAARRS ° ° . °

JUMN M.GM ¢ [UIAeRsl iSIH]E LCD

o.é.19 Pin §85856565§5€ LCD
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JUMN M.GG 2 Pin {URTIH{AR LCD

Pin DO 1¢1 D7 AthigjumsdgSw mondiajuic y yhe4 GND thigjta, vee aigl
+5V, Contrast MGINWHTN YT S ayigney MEymaigl GND, RS (Register Selection ), RW

(Read/Write )9 IR UM & 4 bits 1@3{{312] D4 191 D74

00.¢.M 56555 85839565651S LCD 623 Arduino

<t
1

JUMN M.GE ¢ MIAMUIH]R LCD 181 Arduino Uno

AMUMN m.ce uinmammmUEgER LCD 19184 Arduino Uno

------------
----------

..............
-------------
--------------
-------------

-------------
--------------
--------------
-------------
-------------

----------
..........

fritzing
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ANUAMN M.GD 2NN Sketch BuuinmAmsfmaHEd LICD dyt

g
1

Arduino Uno“

#include<LiquidCrystal.h>

String words;

LiquidCrystal Icd( 12,10,7,6,5,4);

void setup( )
{
Serial.begin(9600);
lcd.begin(16,2);
lcd.setCursor(0,0);
lcd.print( "Initialising." );
delay(1000);
lcd.clear( );
lcd.print( "Initialising.." );
delay(1000);
lcd.clear( );
lcd.print( "Initialising..." );
delay(1000);
lcd.clear( );
lcd.print( "Maker : Techduino");
delay(2000);

void loop( )
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Icd.clear( );

lcd.print( "Hello");

Serial.print( "Enter the line : ");
while ( Serial.available( )==0) {
}

words = Serial.readString( );
Serial.printin(words );
lcd.setCursor(0,0);
lcd.print(words);
delay(5000);

Serial.printin(" ");

JUMN M.¢9 s anvndFRUINMAR Sistidin{al LCD

ARSNIMY LiquidCrystal library IRFUHTE] Arduino Uno §{{
[ EUTH{AY LCD MS

#include<LiquidCrystal.h>

LiquidCrystal lcd( 12,10,7,6,5,4); {UM#J class tL’ﬂtﬁU@ﬂﬁ pin fﬁmﬁ@ﬁ§ﬁ "RS, En,
D4, D5, D6, D7 MY U

Icd.begin(16,2); 1{R (TSI ITIAS LCD 16x29

lcd.setCursor(0,0); AMNARISROUIRGUMMEAY AkAIdhiS: GuRade fiaide
(o ssiakagin ciusitUnaURenth o Sstush 1 64

ch.p;rint( "Initialising." ); [ﬁS Initialising i@iﬁ?iHLﬁﬁ LCD9

lcd.clear( ); UHAFGIRHAT 16 AIH{AR LCDY
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aRAINISM ATH{AR LCD (1A 12C 16x2 MIAMULCUMMARIUMA M.l 1

wn

AMU pin TUATIH{AR LCD VCC 191 pin 5V, GND 191 GND, SCL 191 A4 §} SDA 1§1 A5 {UA)
Arduino Uno muitht 4 aaminhis: niimaiaigjoyicigpiatinm:

[2%a]

ICsSP2

[
- OO
TX .

rxmm Arduino”

JUMN M.GA & MIAMUIHEHEYR LCD {UiAg 12C MYW Arduino Uno

#include <Wire.h>
#include <LiquidCrystal_I2C.h>
LiquidCrystal_I2C lcd(0x27,16,2); // set the LCD address to Ox27 for a 16 chars and 2 line
display
void setup( )
{
lcd.init( ); // initialize the Icd
lcd.init( ); // Print a message to the LCD.
lcd.backlight( );
lcd.setCursor(1,0);
lcd.print( "hello everyone");
lcd.setCursor(1,1);
lcd.print( "konichiwaa" );

}
void loop( )

{
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JUMN M.cG 3 ARIGMAIH{AA LCD (U1Ae 12C MY Arduino Uno

aungmmy thiyhuigy wire 8% LiquidCrystal_12C library igjmoiimes
Arduino Uno mUNLUIHLﬁﬁ LCD {UiAa ¢ 12CY

#include <Wire.h>
#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C lcd(0x27,16,2); {UM ﬁjﬁggﬁ lcd UGG §§LU LiquidCrystal_I2C
fﬁmmm[ﬁ[@ﬁh function tﬁ‘jﬁﬂi@@h‘@umﬁ%%iﬁﬁﬁ LCD 181§ IR t[ﬁ&ﬁcﬂ HO
lcd.init( ), lcd.backlight( ), Icd.setCursor( ), lcd.print( ) fﬂiﬁﬁ“l

lcd.init( ); ST UIREIH]AR LCDY

lcd.backlight( ); i UITAIGRRIMW LCD Gj&4
lcd.setCursor(1,0); NINUUIERIAHA]

lcd.print( "hello everyone") 'u[ﬁs hello everyone ISﬁL’GiHLﬁﬁ LCD4
Icd.setCursor(1,1); ﬁJLBﬁUUiG“‘IﬁHn\jM

lcd.print( "konichiwaa" ), Lms konichiwa tS"th'ﬁHLﬁﬁ LCD4

M.4.¢ MIBLURBHIANTINS S EEIRNB BTN MEsERIEAWBE8§§5S LCD

20NIANIS:  MIUMURINRARUUIN MO n S aidhsuTunme i

4
v

189S 831 DHT S¥ARIR Ui mAG! SIsliis{Ak LCD {UIAg 12C

Agithwy sy 10 wins ShAgn
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jumn m.ce + mnmusuanigiupmaagnnm

LCD {UiA ¢ I2C

NSReUIAN

guTunmadisling

iR

#include <LiquidCrystal.h>

LiquidCrystal Icd( 12, 11, 5, 4, 3, 2);

int sensorPin = 0O;

void setup( )

{
Serial.begin( 9600 );
lcd.begin( 16, 2);
pinMode( 13, OUTPUT);
pinMode( 7, OUTPUT);

}

void loop( )
{
lcd.clear( );

int reading = analogRead( sensorPin);
float voltage = reading * 5.0;

voltage /= 1024.0;

float temperatureC = (voltage - 0.5) * 100 ;
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float temperatureF = (temperatureC * 9.0/ 5.0) + 32.0;
lcd.print(temperatureF );

lcd.printin(" degrees F ");

lcd.setCursor(0,1);

lcd.print(temperatureC);

lcd.printin(" degrees C ");

delay(1000);

}

[UMN .60 2 ARAITTIMaganmnSkadhyuiunmanslidisgEl LoD

M.G.& FEBENBRIIN]R5SHB B HRANMNT CRERIBBIBNFNES

ol

whsis:goummanumn m.a9 (i) Shudsumsg

Ed

<

ol o

Heuaa IRUEEHAD S RNMNSH AN BUTUNM TR U NI UMIYRAN &

1 U ll

mmtqmmigmpmgtsz sgnnmafiainhsuTunmaus gumSiiusali DHT IRUMT
ifmaiidiuinmismsishidingh Lep Aothupeananiumegéinu (muis:
relay module) IROUMTMANIYUIAISIAREIN Y MonsuYshwauain Ayl

(heater) NLH]UUIESNnﬁLﬂmﬂnﬁGFﬂNISﬁ Uhg: QU ﬁmnmmntummSnmm
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Rxmm Arduino”

fritzing
jumn m.g9 : mugngFimungeanSganmalaaidhsuiunme

LUﬁﬂ 3 https://maker.pro/arduino/projects/how-to-make-a-temperature-controlled-fan-using-arduino

#include <LiquidCrystal.h>

LiquidCrystal Icd( 12, 11, 5, 4, 3, 2);

int sensorPin = 0;

void setup( )

{
Serial.begin( 9600 );
lcd.begin( 16, 2);
pinMode( 13, OUTPUT);
pinMode( 7, OUTPUT);

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep ook


https://maker.pro/arduino/projects/how-to-make-a-temperature-controlled-fan-using-arduino

mirsghSdmytdsndny

ananTenwndgndny

void loop( )
{
Icd.clear( );

int reading = analogRead ( sensorPin );

float voltage = reading * 5.0;

voltage /= 1024.0;

float temperatureC = (voltage - 0.5) * 100 ;

float temperatureF = (temperatureC * 9.0/ 5.0) + 32.0;
lcd.print(temperatureF );

lcd.printin(" degrees F ");

lcd.setCursor(0,1);

lcd.print(temperatureC);

lcd.printin(" degrees C ");

if(temperatureC >= 30.0)

{
Serial.printin("Too hot");
digitalWrite( 13, HIGH );
digitalWrite( 7, HIGH );

}

if(temperatureC <= 0.0)

{
Serial.printin( "Too cold");
digitalWrite( 13, LOW );
digitalWrite( 7, LOW );

}

if(temperatureC > 0 && temperatureC < 30.0)

{
Serial.printin("OK");
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digitalWrite (13, LOW );
digitalWrite( 7, LOW );

}
delay( 1000);

Umn m.e&v fjﬁﬁj{,mﬁuq,néjﬁtm{,ﬁ}’wmﬁmga@ﬁ?ﬁnunmnshﬁmmyu?tmmﬁj
M.&.9 Real-time Clock Module (DS3231)

Real-time clock module R{MUG] Arduino HIGI{J{mamuuTigeshith 1o :Hidh
ghithw ihwanihnsgdm  idumogghisididhiminsy  isinuaamegsw
iniaé iapinammuutige ShrnkidudsSuisimsadim ilgimonwiyuami
wrggSwissgimaishinuigm miﬁhﬁmmﬁmﬁmm[ﬁmﬁ&ghmiﬁmﬁtém' Sh
ysinigueuAndpioRedinhime iwnsidhims §hin e aquind ke
Annainnstgiifasudsinopundidhm isinsinhim Skinaigdeim

=) C
[7AL%

Jumn M.&M 2 Real-time clock module (DS3231)

JUMN M.&¢ BINMIYJUAMU DS3231 16184 Arduino Uno
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GND m smn
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fritzing

JUMN m.gé ¢ maml DS3231 1¢18K Arduino Uno

AR tingumuttigefiitd jouinmakivmn m.ed miidhmihinygie
ihwiBn Arduino Uno gh sfigfinasigrumautios Shisni e Ruini

// Code from the Demo Example of the DS3231 Library
void setup( )
{
// Setup Serial connection
Serial.begin(115200);
/' Uncomment the next line if you are using an Arduino Leonardo
/Iwhile (!Serial) {}
/I Initialize the rtc object
rtc.begin( );
/I The following lines can be uncommented to set the date and time
//rtc.setDOW ( SUNDAY ); // Set Day-of-Week to SUNDAY
/Irtc.setTime( 12, 0, 0); // Set the time to 12:00:00 (24hr format)
/Irtc.setDate( 1, 1, 2014); // Set the date to January 1st, 2014

UMN m.dd 2 AR tinugumuttige Shiti
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ARARUMA m.&9 uinmmuuTigeSiitisiil Serial Monitord istinuiidhimih
SUUMMUGRURGARUMN M.

v

/I Code from the Demo Example of the DS3231 Library
void setup( )
{
// Setup Serial connection
Serial.begin(115200);
/' Uncomment the next line if you are using an Arduino Leonardo
/Iwhile (!Serial) {}
/[ Initialize the rtc object
rtc.begin( );
/I The following lines can be uncommented to set the date and time
//rtc.setDOW ( SUNDAY ); // Set Day-of-Week to SUNDAY
/Irtc.setTime( 12, 0, 0); // Set the time to 12:00:00 (24hr format)
//rtc.setDate( 1, 1, 2014); // Set the date to January 1st, 2014

}
void loop( )

{
/I Send Day-of-Week
Serial.print( rtc.getDOWStr( ) );
Serial.print("");
// Send date
Serial.print( rtc.getDateStr( ) );
Serial.print(" --");
// Send time
Serial.printin( rtc.getTimeStr( ) );
/ Wait one second before repeating
delay (1000);

UM M.&9 ¢ gReopntupmmuuTigeSamniisiid Serial Monitor

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep



mirsghSdmytdsndny

ananTenwndgndny

] COM4 (Arduing Mega or Mega 2560) - o IEN
| send
Wednesday 17.08.2016 —- 15:15:17

Wednesday 17.08.2016 == 15:15:18

Wednesday 17.08.2016 —- 15:15:19

Wednesday 17.08.2016 —— 15:15:20
Wednesday 17.08.2016 == 15:15:21
Wednesday 17.08.2016 -- 15:15:22
Wednesday 17.08.2016 == 15:15:23
Wednesday 17.08.2016 —- 15:15:24
Wednesday 17.08.2016 —- 15:15:25
Wednesday 17.08.2016 —- 15:15:2¢6
Wednesday 17.08.2016 -- 15:15:27

Wednesday 17.08,2016 == 15:15:28
Wednesday 17.08.2016 —- 15:15:29
] s Maneersing v | §3EGhed «

TUMN M.&R 2 Serial monitor UMM MUUTIGS ShiA
m.é.¢) MsmETagLusiaise s Card

mivinm&gSwitwsainglulimipd LeD mogiiudng
ansmaunyjg tigaumilianadfpimindmisSwaimuimaishnuigmuwig)ag s
MonnMEgSwignh SD card 1WIH{MAS SD card moduled ISIHMIUMN M.&C

9

§g8wh DHT11 (RN SIRIGIAN W Arduino Uno oIt tTRa{mgnisiny SD card

-0

1RJS Ul s Arduino . SD Card

Iy 0K
% SD Card adapter

i
H

|
I

S IERET
H

]
8
g
(]

JUmn m.ac ¢ mamusuamnidgimamagSwh pHT11 191g# SD card
UAN ¢ https://simple-circuit.com/arduino-sd-card-dhtl1-data-logger/
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1 SD card UGU]SIS: AR GHT{MA Micro SD card UM SIRT MW aANTAS WY
ifimeh ﬁj[;ﬂfjféﬁhﬁé\m IUGH g?tﬁi—g 1UEJ smartphone 1R WM &0 SD card adapter §G
Ulmanumn m.d 89 digm sD 84 Micro SD 10 EmTunnf{maT fata2 file system
Partition H0RE 32 GB SUGUINAMIGURRA 4GBY

JUMAN M.&E 2 SD card adapter ﬁILU]t'ﬁ[fimqw micro SD card

jumn m.90 unmmnBnaihyw SD Card Module TEE{AAIM G S SWAIHAN
SHEIINYUTUNmM e fT a0 S 83T DHT11Y

3
=
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JUMN M.90 ¢ MIBAMU SD card module iEg{AAMgStwi DHT11

// Arduino data logger with SD card and DHT11 humidity and temperature sensor

#include <SPIL.h> // Include SPT library ( needed for the SD card)
#include <SD.h> /I Include SD library
#include <DHT.h> /I Include DHT sensor library

File dataFile;

#define DHTPIN 4 // DHT11 data pin is connected to Arduino pin 4
#define DHTTYPE DHT11 // DHT11 sensor is used
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DHT dht(DHTPIN, DHTTYPE); // Initialize DHT library

void setup( ) {
/I Open serial communications and wait for port to open:
Serial.begin(9600 );
while ( !Serial)
; // wait for serial port to connect. Needed for native USB port only
Serial.print("Initializing SD card...");
if (1SD.begin()) {
Serial.printin( "initialization failed!");
while (1);
}
Serial.printin( "initialization done.");
delay(2000);

uintle_tline = 1;
void loop( ) {
delay(1000);
/I Read humidity
byte RH = dht.readHumidity( );
/[Read temperature in degree Celsius

byte Temp = dht.readTemperature( );

dataFile = SD.open("DHT11Log.txt", FILE_WRITE);

/I if the file opened okay, write to it:
if (dataFile) {

Serial.print(line);

Serial.print(":  Temperature =");

Serial.print( Temp);
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Serial.print("°C, Humidity =");

Serial.print(RH);

Serial.printin("%" );

/I Write data to SD card file (DHT11Log.txt)

dataFile.print(line++);

dataFile.print(": Temperature =");

dataFile.print( Temp);

dataFile.print("°C, Humidity =");
dataFile.print(RH);
dataFile.printin("%");
dataFile.close( );

}

// if the file didn't open, print an error:

else

Serial.printin( "error opening DHT11Log.txt");

jumn Mmoo ¢ AtildinamIgSwh DHT1L 19153#1 SD card module

IMWINURILNIAMIT Arduino Uno SHUMMIGRIIAK serial monitor BOAXIUAN
m.9Y sWiwididiGaSugh sD card SHIBQMRAMIN: DHTLILOG.bt IR SMA{M
§sSwhiasal DHT11‘iS1nh‘iS1°"" MENARUMA MM

wn

r
9 COMS (Arduino/Genuino Uno)

Initializing SD card...initialization done.
1: Temperature = 1?'C‘, Humidity = 34%
2 Temperature = 17°C, Humidity = 34%
3 Temperature = 17°C, Humidity = 34%
4 Temperature = 17°C, Humidity = 34%
5: Temperature = 17°C, Humidity = 34%
& Temperature = 17°C, Humidity = 34

7 Temperature = 17°C, Humidity = 34%
-H Temperature = 17°C, Humidity = 34%
EH Temperature = 17°C, Humidity = 34%
10: Temperature = 17°C, Humidity = 34%
11: Temperature = 17°C, Humidity = 34%
12: Temperature = 17°C, Humidity = 34%
13: Temperature = 17°C, Humidity = 34%
[#] Autoscroll Mo line ending

] smbod =)
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JumnN M.9VY £ Serial monitor Emhfmmﬁtm%é’w

o » Computer » Removable Disk (H:) v | 43 || Search Removable Disk (H: p
Organize v 7 Open ~ Print  Bum New folder - O O
¢ Favorites 4 Text Document (1) DHTLILOG - Notepad =8 =
I Desktop . DHTIILOG File Edit Format View Help
8 Download ] TextDocument i Temperature = 17°C, Humidity = 34%
Recent Pl == 2: Temperature = 17°C, Humidity = 34%
32 Temperature = 17°C, Humidity = 34%
S 4: Temperature = 17°C, Humidity = 34%
4 Librarie: 5: Temperature = 17°C, Humidity = 34%
fl Documents 6: Temperature = 17°C, Humidity = 34%
& Music 7 Temperature = 17°C, Humidity = 34%
&= Pictures 8: Temperature = 17°C, Humidity = 34%
H vid 9: Temperature = 17°C, Humidity = 34%
10: Temperature = 17°C Humidity = 34%
& Homegroup 11 Temperature = 17°C Humidity = 34%
122 Temperature = 17°C, Humidity = 34%
0B Computer 13: Temperature = 17°C Humidity = 34%
& Local Disk (C)

s Local Disk (D)

;Umn M.9M 2 AARNIIAN: DHT11LOG.txt {fjith smﬁms‘lqﬂ SD card

jumn m.oe pigaaimaaanmnshasdhsuiunme 19148 SD card WIS
inuianfamuutigemumywiiite il Sapdsatiumn moo 8 msia

§1SUISY real-time clock module 15 5] 6j N IMUUTIGS St

enngre rawlh .-
A Tl' 9

= PIGLIT, (M’—DEE
Lwi

™ & £

s Arduino

fritzing
jumn m.o¢ ¢ isatmAgapmnRRAIThELTUNMA 191AR SD card WS
it Samuutige
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0. & FEES5EASIHBETHIENG Arduino HEBGNIBHIRNBIENEHESHB M

M.&.9 Arduino Relay Module

Arduino Relay Module (it SiﬁIUSﬁthiﬁﬁjm’G@J Arduino t[fJ'Lm ﬁ'J’ﬁJ’LEﬂt'JUCLT]
actuator 89 Module HIGHS relay Y U (s Mpfwisimudssauninniducium
211 input MBYMNBS pin #1860 (Ground) Gi§ﬁ'§ﬁj§ 5V (Vce) §ﬁmgnuqn (Signal) iU
AMUISISH digital pin 1USS ardunio GiANAZ1N output 18 Common (C), Normally Closed
(NC) §% Normally Open (NO) Houinmakjumn m.ou

5V Relay Terminals and Pins

- ~Ground

j SV Vce
-Signal
(A1)
Normally : So yan
Closed PN = —— <= / Signal

10A 250 \C 1C ‘125VAC §
ey 10A 300 N2 S ORUDG
SRD-05VDC-SL-C .

ba 95 @
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0
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@

Normally
Open

10A 250VAC  OA'125VAC
1INA 2"winn OA ZBVDC

SRD-05VDC-SL-C
re5 0

JUMAN M.9& 2 Arduino Relay Module () UM input S} output (2) ts‘lqgsmn
Normally Closed (#) ts‘lﬁhﬂsmn Normally Open

Deacivated Relay Activated Relay
O— —0 O— —0
Low current - _: High current Low current —— High current

circuit circuit circuit circuit

00— ?——O o— —0
Arduino’s 5V Ve JDVce

f—————————————3 Q
|NO COM NC |
Jumper

-

" J o H

DS ¥*|< T1 Relay
—— R2 /“
in1 o—k—— MW MK)

Optocoupler IC

GND
[UMN M99 2 MHRTS U Arduino Relay Module

UaAN < https://www.howtomechatronics.com

1814 module ¥18 Optocoupler IC &Uj&a# input pin DSI, 2WAMUMYW Relay D1
Relay ¥ ajaji T1 Skifedagh R1 §4 R2 84 jumper 1STINUAMU Vee 84 JDVee MORAS
uNUHANIRIFIN Optocoupler IC §41 Relay
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2k {4
5 Normally
Open (NO) COM
3
Coil T .
L P».'ormfa?ly
Open (NO)

JUAMN MDA 2 Pin 1URS relay

JURMN MDA UMM pin TURS Relayd Pin 1U2 1 84 2 (U{UG
muigiShwanors  #ASiRuRidhimiHgARNIMATNUG] relay RiANIMIT Pin
IUg 3 (COM) Migluamuie actuator GiANA NC 84 NO amUi§] actuator MUaNSAN
iRruiachehBinnim g #a M wigimuansmauaHgIoEHIMEn ishnuidime
pin 1002 1 §4 2 (piathighthuwiua ifgimimiahagghginisinhia) fivahinumoos
AHGIoRTIN A JoUnmIsiahjumn Arduino Relay Module g1i1i e

M. &1 Optocoupler/Opto-isolator

mttﬁmf{mmLmt'jtjggsm@H§m§fﬁht@j§ﬁfméﬁ@tLﬁLﬁwﬁ'mgﬂ IRERERYE
gs  R§nuidungsgummmiwanmivgsuamifimaonfasueiima
ISTYM 1AMUANEN IC ot 4N35 8 PC817VQG§ﬁ3Umﬂ m.oaY hgigiaiehu
mwanuiiang §4 Photo-transistor mgﬁggmmg% mmmmsmgﬁﬁﬁghmﬁ
§1R U higlic0 base IUAT photo-transistor 15 GOy R GISHA NS MEITTM
5 2 input QUATANIHGIATRS AR I

v

E a":w
25993
8 g = <
2 3 2 o
S
T =B
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circuit2
1 ]

3

IR LED Photo-
Transistor

Opto-coupler

JUMAN M.9G 2 Optocoupler/Opto-isolator
M.&.N Variable Frequency Drive (VFD)

il VFD Jouimahjume moe mLmif;ummﬁsmﬁ}iﬁé’imggm&tﬁnwmﬁs Uy
URWIAMIURIGIgHANS tﬁ@gtﬂjﬂﬁﬁﬁb%ﬁﬁ&ﬁh y SWwg: hagm gadnSatgh
MUY uinmAadnsiansmaistidisgag Lo Shinmy (uils g Ugwtmﬂsﬁmﬁ'ﬁ
§61) ishdinsiagh y iamoiBmahthyw PLC (UMW PLC)

JUMN M.DE ¢ VFD (IAGIRIRY
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Client 2 T1f0]§1 Y microcontroller & UHT{M fITNAYIU &S
server 2mmmﬁ web client U web browser,u e-mail client fﬂtﬁ&i"l

SSID ( Service Set Identifier) s fmmg:wﬁj WiFi4

IP address 3 AMINSIRUMSS{EH 192.168.0.123 {§ 127.0.0.1
U AN SIS YW IR UAMUIFI’Y local area network U HSEnang 1u]usoigi Sk
e giatnini NG public IP address iRummoamiiglfhAstnanamsy Anjéns
ARUAMMIAYW BSMGYISIVE IP address BoAI¢ S8§ig:ie Shmsmiias y LUGjtS"hfi
SnggRbne

URL  (Uniform  Resource  Locator) s 21100
http://www.rua.edu.kh 8 URL IS web server i5 5 anANTgniwadsnainy 1 1amoiia web
server INWI{H{Me public IP address Y HB{M&I URL RSNy ushoithiid
[M&J IP address

Port ¢ fiRUgifiuiAUIgYISINIMW IP address U URL 1U
server 2 NINIAN hitp://www.rua.edu.kh:80 1H6J 80 & port IUAT web serverd BIYm 1ASS
SimGmANAMS

HTTP (HyperText Transfer Protocol) ¢ ¥ protocol fdij;ﬂfj A
GSUAIUAT web server 83 web browserd iARMANISTIEAINYLIUR URL 2911NIAN hitp,
https, ftp“1fU9

HTML (HyperText Markup Language) 3 ﬁﬂﬁﬁﬁﬂﬁﬁjﬂﬁﬁ@@
web page

DHCP (Dynamic Host Configuration Protocol) 3 Ath protocol
RTNUR IP address BEUANSHRUAMUIF{H network IWaSwuif g ishinuiihamo
161 router U WiFi router ﬁ§h‘én’1 IP address RIAN] TR WG WIUIRY

Router £ fnzumnﬁ%émmmﬁmé’nsﬂgﬁ network fif AMU
ighhmoénAsshm  MSY 2NN WiFi router meq%mé’m@ﬁtm (local area
network ) AMUIF network 18I (FHSHHANG )Y u

M.9.19 NodeMCU

R{UIAS microcontroller IRUMOAMUIFISh{UASHSENANG

)
muits: WiFi iRumoehigineguifms y ugmmuipdsisinonad miaiwibngia

<2

(sketch) 1uaTh hENGiRIEN T web client/serverd [AtE) 1iF18R Arduino 181 1A GIIM &
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Arduino IDE 164} sutiauiAagin uUn GigiA{RiulSY board 1UAT NodeMCU 1§1A% Arduino

v
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¢ oo EAE M EC 20 Te 08
t
Y
=

GND
3.3v

@
JUMN M.AG 2 NodeMCU IRUUENA pin 1Uash

Ol O

..M 8L NodeMCU Board

9. A Arduino  IDE9 UgTﬁHﬁQG Files -> PreferencesY NW
http://arduino.esp8266.com/stable/package _esp8266com_index.json tsﬂﬁfcsvﬁ Additional
Board Manager JGGT OK fJuiSujumn m.fle

Y. §8 Tools -> Boards -> Board Manager f@ﬁi'ﬁ ESP8266 JGUT Install IEH:]UT"QH
NodeMCU Board &jt18ujumn m.aa
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Preferences X
Settings Network
Sketchbook location:
C:\Users\13s-IML-10\Documents\Arduino Browse
Editor language: System Default ~ | (requires restart of Arduino)
Editor font size: 20
Interface scale: Automatic | 100+ % (requires restart of Arduino)
Theme: Default theme | (requires restart of Arduino)
Show verbose output during: D compilation D upload
Compiler warnings: None v
[ | Display line numbers [ |Enable Code Folding
Verify code after upload |:| Use external editor
Check for updates on startup Save when verifying or uploading
D Use accessibility features
% sl o ls IR R U B Ble [ N [ K-Sl http : //arduino.esp8266.com/stable/package_esp8266com_index.json f|
More preferences can be edited directly in the file
C:\Users\13s-IML-10\Documents\ArduinoData\preferences.txt
(edit only when Arduino is not running)
OK Cancel

IUmMN M.FI& ¢ Preference dialog box 1UAS Ardunio IDE i MUfgﬁ nodeICU

Boards Manager X
Type All ~ esp8266
esp8266 7

by ESP8266 Community
Boards included in this package:
Generic ESP8266 Module, Generic ESP8285 Module, Lifely Agrumino Lemon v4, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESP8266,
WiFi Kit 8, Invent One, XinaBox CWO01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU
1.0 (ESP-12E Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SparkFun Blynk Board,
SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini (clone), LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite,
LOLIN(WeMos) D1 R1, ESPino (ESP-12 Module), ThaiEasyElec's ESPino, Wiflnfo, Arduino, 4D Systems gend IoD Range, Digistump Oak, WiFiduino,
Amperka WiFi Slot, Seeed Wio Link, ESPectro Core, Schirmilabs Eduino WiFi, ITEAD Sonoff, DOIT ESP-Mx DevKit (ESP8285).
Online Help
More Info

3.0.2 v Install

Close

uvmn M.F1® ¢ Boards Manager dialog box iS1i01£U install ESP8266

4 ®
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m.5.¢ gSINIFMMIEHMA NodeMCU

RUNE Anode fUAT LED 1§1 D7 1UAJ NodeMCU &% Cathode TU&) LED 191 GND 1U&
NodeMCU &ysiSrujumen m.rg y

fritzing
umn m.ee ¢ f"ﬂiﬁ@ﬁ LED $§18% NodeMCU

UaAN $ https://www.instructables.com/Internet-Controlled-LED-Using-NodeMCU/

USWEAIG)A 181k Arduino IDE HRETAI[UIAG NodeMCU EoURMARIumN
m.aG
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@ FPANYRVI8F62XIU | Arduino 1.8.15 (Windows Store 1.8.49.0) - o X
File Edit Sketch Tools Help
Auto Format Cul+T
Auchive Sketch
FPANYRVJBl  Fix Encoding & Reload
. Manage Libraries.. Ctrl+Shift+1 A
5 Serial Monitor Ctrl+Shift+M
LLG Serial Plotter Curleshift+L

WiFi101 / WiFININA Firmware Updater

// Col Generic ESP8266 Module

. Board: "NodeMCU 1.0 (ESP-12E Module)” 3 Boards Manager... Generic ESP8285 Module

Seria Builtin Led: "2" > Arduino AVRBoards > 4D Systems gend loD Range

Serial  Upload Speed: "115200" > [ESP8266Boards(30.2) >  Adafruit Feather HUZZAH ESP8266

Serial  CPUFrequency: "80 MHz" > Amperka WiFi Slot

Seria eshsz ‘AMI? (Fs: zn:m OTA:~1019KB)" Arduino
Debug port: “Disabled DOIT ESP-Mx DevKit (ESP8285)
Debug Level: “None™ Digistump Oak

WiFi. IwlP Variant: “v2 Lower Memory™ ESPDuino (ESP-13 Module)
VTables: *Flash* > ESPectro Core

o C++ Exceptions: “Disabled (new aborts on oom)* > ESPino (ESP-12 Module)
7hile Stack Protection: “Disabled” > ESPresso Lite 1.0
1¢ Erase Flash: “Only Sketch” > ESPresso Lite 2.0
Sey  SSLSupport: "All SSL ciphers (most compatible)” > ITEAD Sonoff

MMU: “32KB cache + 32KB IRAM (balanced)" > Invent One

} ) Non-32-Bit Access: “Use pgm_read macros for IRAM/PROGMEM* > LOLIN(WEMOS) D1 R2 & mini

Seria  por:“come >

LOLIN(WEMOS) D1 mini (clone)
Seria Get Board Info LOLIN(WEMOS) D1 mini Lite
LOLIN(WEMOS) D1 mini Pro
LOLIN(WeMos) D1 R1

Lifely Agrumino Lemon v4
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP3266(-DEV)  RAEIRCIE /; Dissbled, None, O
it 3 Phoenix 1.0 : ) € ENG

Programmer

Bum Bootloader

Module), 80 MHz. Flash, Disabled (

805 AM
v G 8/4/2021

JUMO M.AG ¢ MIRATA{IIAS NodeMCU

PUGR- 3 < O -
1INl adiidy port ROUMMARIUMN M.F1EY
u v n oy
@ FPANYRVIBF62XIU | Arduino 1.8.15 (Windows Store 1.8.49.0) - =} X
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
FPANYRVJSI Fix Encoding & Reload
; inM Manage Libraries. Ctrl+Shift+] ~
. Serial Monitor Ctrl+Shift+M
digit Serial Plotter Ctrls ShiftsL
WiFi101 / WiFININA Firmware Updater
// Co
Board: "NodeMCU 1.0 (ESP-12E Module)” >
Seria g ed: 2 >
Seria Upload Speed: *115200" >
Seria  CPUFrequency: "80 MHz" >
Flash Size: "4MB (FS:2MB OTA:~1019K8)" >
Seria ) .
Debug port: “Disabled >
Debug Level: “None” >
WAiFi. P Variant "v2 Lower Memory" >
VTables: “Flash* >
. C++ Exceptions: “Disabled (new aborts on com)* >
While g protection: “Disabled” >
lel Erase Flash: "Only Sketch” >
Ser  SSLSupport: "All SSL cphers (most compatible)* >
MMU: "32KB cache + 32KB IRAM (balanced)” >
} Non-32-Bit Access: “Use pgm_read macros for IRAM/PROGMEM" >
Seria [ porcoMe" B Serial ports
Seria  GetBoardInfo com3 v

CoM4
Programmer

Burn Bootloader

abled e, Only Sketch, 11
807 AM
8/4/2021

) & ENG

jumn m.ae s M aTauing NodeMCU

uiguRRARIUAMAN M.CO 191Ak Arduino IDEY

4 ®
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#include <ESP8266WiFi.h>

const char* ssid = “WIFI”;

const char* password = "12345";

int ledPin = 13; // GPIO13---D7 of NodeMCU
WiFiServer server(80);

void setup() {
Serial.begin(115200);
delay(10);

pinMode(ledPin, OUTPUT);
digitalWrite(ledPin, LOW);

// Gonnect to WiFi network
Serial.printin();
Serial.printin();
Serial.print("Connecting to ");

Serial.printin(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() '= WL_CONNECTED) {
delay(500);
Serial.print(".");

b

Serial.printin("");

Serial.printin("WiFi connected");
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/] Start the server
server.begin();

Serial.printin("Server started");

// Print the IP address

Serial.print("Use this URL to connect: ");
Serial.print("http://");
Serial.print(WiFi.locallP());
Serial.printin("/");

void loop() {
/I Check if a client has connected
WiFiClient client = server.available();
if (Iclient) {
return;

by

// ' Wait until the client sends some data
Serial.printin("new client");
while(!client.available()){

delay(1);
b

/I Read the first line of the request
String request = client.readStringUntil("\r');
Serial.printin(request);

client.flush();
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/I Match the request

int value = LOW;

if (request.indexOf("/LED=ON") |=-1) {
digitalWrite(ledPin, HIGH);
value = HIGH;

b

if (request.indexOf("/LED=0OFF") != -1) {
digitalWrite(ledPin, LOW);
value = LOW;

b

/I Set ledPin according to the request
/[digitalWrite(ledPin, value);

/I Return the response
client.printin("HTTP/1.1 200 OK");
client.printin("Content-Type: text/html");
client.printin(""); // do not forget this one
client.printin("<!DOCTYPE HTML>");

(
(
(
client.printin("<html>");

client.print("Led is now: ");

if(value == HIGH) {
client.print("On");
} else {
client.print("Off");
b

client.printin("<br><br>");
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client.printin("<a href=\"/LED=ON\"\"><button>0On </button></a>");
client.printin("<a href=\"/LED=OFF\"\"><button>Off </button></a><br />");

client.printin("</html>");

delay(1);
Serial.printin("Client disonnected");

Serial.printin("");

jUmn m.co : ARapOITAbeRnN LED muity: web

browser

IAAR (sketch) HOMIMY yS&H upload Iﬂnﬁ NodeMCU
ifgiesRidhimig yindfginkigmy

(2]
v

const char* ssid = “WIFI”;

const char* password = "12345";

i “WIFIT fmﬂi_ﬂ:fﬁf{f WiFi §% “12345” th password JURS WIFi9

ARAIINIS: NodeMCU 1R1a 1§t web server (RUIAMGGAISUhMSINWwHL 1P
addressl 1<) address bar iUAS web browser WO Firefox, Chrome, Safari, Microsoft Edge 1
SHUIM page §OANIUMN M.GOY IAMGHEN IP address 1Uash 1wiBnisiad Serial
Monitor uuummgﬁ'gumm M.G9% Go On LED §4F Senimihwao of pamichis: 1
HG15R web server tafifng$1 Y smartphone IRAMUIFISY local area network Bomigifh
NodeMCU iatjipm:« Luésﬁt[ﬁ[mﬁ'j public IP address 1AM GUNITATSIZRIUAS LED i

FamAmseiamoamuisihisinanams
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(15 E Goo i BTIC o Join TL-WRY: o 3rh ®) Nati @ RFC G back 17 met 19:% | ##& Blyn woeE > 4+ v = X
< C @ O & 192.1680.181 & @ & IO % e
Led is now: Off
On | Off

JUMN M.G9 3 Web browser UENEN page §i NodeMCU IR UHIG
ugnitinde LED

COM6
Send

Connecting to Sophorn
WiFi connected

Server started
Use this URL to connect: http://192.168.0.181/

w
>

<
Autoscroll [] Show timestamp

Both NL& CR  ~ 115200 baud v @ Clear output

JUMA M.G ¢ Serial monitor GENEN NodeMcU 1S &th

server fO{NUUEM LED

rial Monitor IUﬁ'I Arduino IDE 181

ISIghjumn m.CY UM Se
INRIANIARIVA NodeMCUY BudhuinmAdidhimiamuie] WiFi 1 Sophorn Mty

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep



mirsghSdmytdsndny
ananTenwndgndny

AamuUioiti hoaUiReidhimn web server VWU IP address (192.168.0.181) 186U
o aiigidaguugnhms i web browserd 1STINUIAGUMY web browser 1817k
Serial Monitor NERUMM A ﬁms new client UNMANNSIAAMUIF server ﬁUUmmﬁﬁﬁﬁ:{
mn m.ecm9y |

5]

COM6 - | X

Send

Connecting to Sophorn

WiFi connected

Server started

Use this URL to connect: http://192.168.0.181/

new client

Client disonnected

v
< >

Autoscroll |:| Show timestamp Both NL& CR | 115200 baud ~ | Clear output

JUMA M.CM 2 Serial monitor UM MNSIARHU server

14710 LED go1GGak on 1n05i: Led is now: Off Shyie]

1 v

0 Led is now: On IUTWHHM LED 845 Jouinmivmn m.cc4 sshinuooibdal of 00
i1: Led is now: On 8% Uiigli Led is now: Off {TIWHR Y LED SRAUUHY
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wa (1580 [ Goo s BTIC i Join TL-WRI4. @B 3Ph ) Nati @ FRFC G backe {7 met 192.16:% | 8 Blyn wWer > 4+ v _ »
< C @ QO & 192.168.0.181/LED=0N & LMo &% e =
Led is now: On
o) [ off

192.168.0.181/LED=0N

jumn m.ce ¢ Ansiid web browser {{MWINNUGOINGTHY
On

COM6 — O X

| Send

Client disonnected ~

new client
GET /LED=OFF HTTP/1.1

Client disonnected

new client
GET /LED=ON HTTP/1.1
Client disonnected

new client
GET /LED=OQFF HTTP/1l.1
Client disonnected

< >
Autoscroll [_|Show timestamp Both NL& CR | 115200 baud ~ | Clear output

IUMAN M.Gé& # Serial monitor {U&J NodeMCU U@mﬁmiQUﬁ

& on 84 off
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iISlinuosfak on Uy Off 1S1AR web browser 181} Serial
Monitor AU MANSM B WHRVUIUAT server §OUMMANIUMN M.C e

v

m.0.% AU NodeCMU iﬁtﬁiﬁmﬁﬁ Blynk App

Blynk 1 App {Uifi¢ Internet of Thinks (IoT) tufUFﬂUiLULEﬂNNLmUUm ShUmm
§§§wm NodeMCU nﬁgﬂwmaﬁsmmnm mmmnm{gm interface U App i—ﬂ‘[ﬁitﬁtﬂsﬁ
agimufimataiagh  mpdwsBauaindiiuamuthywhy  qunifimes  wif
Bluetooth, Ethernet, i Serial Port mﬁﬁ@ﬁiﬂ Blynk cloud gﬁ server 1817} local area
network |

isiahaamninn abimuis: 16 8MHm e Blynk App sEgjugn LED iduamuisidh
nodeMCU (ESP8266) 9

QUAIANIRUGIMINS 3

1. ESP8266 (NodeMCU)

2. LED

Software R URIMINGS ¢

Arduino IDE (1.8.5 U §iitis:)

WiFi (1fug mt;pﬁ credentials)

21674 Blynk App 181160 Smartphone 1slinquiBagidhimi hEhuinmiasse)hjvmo

Mm.Go4
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| .E_]
(B%a

Get the new Blynk app

This is an old version of Blynk app which is
no longer maintained and supported.

UM M.G9 ¢ Blynk app IShnuatiRytidhimitiyh

1534 login #15G6160 Log In 4 Log In with Facebook
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by Volodymyr Shymanskyy Version 1.0.1 INSTALLED

Build a smartphone app for your project in minutes! It supports WiFi, BLE, Bluetooth, Ethemet, GSM, USB, Serial. Works with many boards like
ESP8266, ESP32, Arduino UNO, Nano, Due, Mega, Zero, MKR100, Yun, Raspberry Pi, Particle, Energia, ARM mbed, Intel Edison/Galileo/Joule, BBC
micro:bit, DFRobot, RedBearLab, Microduino, LinkIt ONE ...

More info

Blynk For Chinese

by hznupeter giujiongtao@163.com
Build a smartphone app for your project in minutes! F|ABlynk &, TULREERMEREZA-
More info

Blynk_Async_ESP32_BT_WF

by Khoi Hoang

Simple WiFiManager for Blynk and ESP32 with or without SSL, configuration data saved in either SPIFFS or EEPROM. Enable inclusion
of both ESP32 Blynk BT/BLE and WiFi libraries. Then select one at reboot or run both. Eliminate hardcoding your Wifi and Blynk
credentials and configuration data saved in either LittleFS, SPIFFS or EEPROM. Using AsyncWebServer instead of WebServer, with
WiFi networks scanning for selection in Configuration Portal. By design, Blynk user can run ESP32 boards with either WiFi or BT/BLE by using
different sketches, and have to upload / update firmware to change. This library enables user to include both Blynk BT / BLE and WiFi libraries in one
sketch, run both WiFi and BT/BLE simultaneously, or select one to use at runtime after reboot. This library also supports (auto)connection to
MultiWiFi and MultiBlynk, dynamic custom as well as static parameters in Config Portal. Eliminate hardcoding your Wifi and Blynk credentials and
configuration data saved in either LittleFS, SPIFFS or EEPROM. Optional default Credentials to be autoloaded into Config Portal to use or change
instead of mannally innut Static STA TP and DHCP Hostname as well as Canfin Partal AP channel TP SSIN Passwaord can he confinured

Library Manager X
Type |All ~| Topic |All ~| | blynK
Blynk A

Close

uan M.GF 2 Install Blynk library

ysShuil
il App9 181100 sign in;ﬁﬁﬁtﬁ NSHu

)
MMBOARUMN M.CC ARIMYY

Project {RIUIRA account 4 sign in MYSS 18]
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+
New Project

228
Community

JUMN M.CC 2 Blynk App i[MWINAS log in

ESP8266

jumn m.ce s midafas(uiag NodemMcu
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2. {ph Project Name NWIRIN:ANEIRG (291UIAN LED Blynk) USIUA i auifey
QUAIAN  (2MUNIAN NodeMCU) hEhuinmeiR uiauasamu (2nian
WiFi) J5IUTWGEI Create

3. D3RR Auth Token 161t uiuasndh goid ok A aummiumn m.£04

{UMAN M.E0 £ Blynk App i{M lﬁUiﬁ'ﬁ New Project

4. 10m Widget Box (+) DERUMMBGARIUMN M.E9
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@

Button

Styled Button
Slider
Vertical Slider

a Timer

Joystick

« zeRGBa

Step H

Step V

JUMN M.E9 £ Blynk App {{MWiNGoUigy Widget Box

5. UIgY Button IMWGGHT Buttond NERUMMEGARUMA M.EV

JumnN M.V £ Biynk App ifmwinuigufah

6. tAtn:ahisiaigh Button 81 61T PIN sREjIE uiTad pin 80U LED amuig]
341 NodeMCU (2111100 D3) J6GG OK Jostitwifh it asuin s Gati Switch
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7. AMUNANRIUE LED 1¢1 D3 8% MaeaEigl GNDY

<D}
=0

BRI client (UUUGN LED B1ISMANANEM

D3

13 Arduino IDE

1. GG File -> Examples -> Blynk -> Boards_WiFi -> NodeMCU ( ®{UA ¢ board
Rundmes)

WU Auth Token TR UIREHA 1S1ATSH char auth]]

ﬁwurﬁmtm_p: WiFi 8% password ﬁfLB’]ﬁ WiFi (char ssid[], char pass[])
Compire S Upload [i1¢1ak NodeMCU

i Serial Monitor §ﬁﬁ§fﬁj1§mm NodeMCU MSamUigIdh WiFi msithai
tiure 2 WAt w hhuinmEoaRuMN m.ecY

SN

-4
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[@cows - o x

0%n%¢", 11%p >9198X4RS[71] Connecting to Ratanalé8 =
[4299] Connected to WiFi

[4299] IP: 192.168.1.11

[4299]

/ )/ /o
/ AV aY Iy NSt
/ [N, AN
/_/ v1.0.1 on ESP8266

[4375] Connecting to blynk-cloud.com:80

[4654] Ready (ping: 97ms).

v

[+] Autoscroll [ ] Show timesiamp Bolh NL& CR | 9600 baud v

{UMA M.Ec ¢ Serial Monitor iN Uy NodeMCU 'ﬁ@fmﬂ Blynk

cloud msnfnﬁﬁw

6. 181160 Blynk App GGIfU isiigaahiliaian IRyigiehimmg o
On  Off meﬁ y U¢ LED ROUmmaniumn m.ee&

= LEDBlynk

Online since 02:41 PM Dec 3, 2021

JUMO M.E¢ ¢ Blynk App UGN LED $nMBinhim

En
<
-0}

ix
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/*************************************************************

Download latest Blynk library here:

https://github.com/blynkkk/blynk-library/releases/latest

Blynk is a platform with iOS and Android apps to control

Arduino, Raspberry Pi and the likes over the Internet.

You can easily build graphic interfaces for all your

projects by simply dragging and dropping widgets.

Downloads, docs, tutorials: http://www.blynk.cc

Sketch generator: http://examples.blynk.cc
Blynk community: http://community.blynk.cc
Follow us: http://www.fb.com/blynkapp

http://twitter.com/blynk_app

Blynk library is licensed under MIT license

This example code is in public domain.
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* k ok k ok k ok ok ok ok ok ok k ok ok ok ok ok kkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkxkkxk kx kK

This example runs directly on NodeMCU.

Note: This requires ESP8266 support package:

https://github.com/esp8266/Arduino

Please be sure to select the right NodeMCU module

in the Tools -> Board menu!

For advanced settings please follow ESP examples :

- ESP8266_Standalone Manual_IP.ino

- ESP8266_Standalone SmartConfig.ino

- ESP8266_Standalone SSL.ino

Change WiFi ssid, pass, and Blynk auth token to run :)

Feel free to apply it to any other example. It's simple!

*************************************************************/

/* Comment this out to disable prints and save space */

#define BLYNK_PRINT Serial

agwynSApniphi A8aiguan Shehsias (w.5.8) isiaghnul wiks ShAep



mirsghSdmytdsndny

AEIA

=

anAnTen it

B
@

[372]

@

/™ Fill-in your Template ID (only if using Blynk.Cloud) */

/[#define BLYNK_TEMPLATE_ID "YourTemplateID"

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

// You should get Auth Token in the Blynk App.

/I Go to the Project Settings ( nut icon).

char auth[] = "YourAuthToken";

// Your WiFi credentials.

/I Set password to " for open networks.

char ssid[] = "YourNetworkName";

char pass[] = "YourPassword";

void setup( )

/I Debug console
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Serial.begin(9600 );

Blynk.begin(auth, ssid, pass);

// You can also specify server:

//Blynk.begin(auth, ssid, pass, "blynk-cloud.com”, 80);

//Blynk.begin(auth, ssid, pass, IPAddress(192,168,1,100), 8080);

void loop( )

Blynk.run( );

innahwi{mes Blynk App4
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/* MQ4 Sensor - Digital Output Example
* by R. Pelayo

*

* From TeachMeMicro ( www.teachmemicro.com/arduino-mag4-methane-sensor
* Date Created: 09/11/2020

*/

const byte MQ4_Pin = 2; //MQ4 DO pin

void setup( ) {

pinMode(MQ4_Pin, INPUT_PULLUP );

attachlnterrupt( digitalPinTolnterrupt(MQ4_Pin), sensor_triggered, CHANGE); //attach
interrupt on MQ4 pin

Serial.begin(9600);

void loop( ) {

// Do anything you want here

}

void sensor_triggered( ) {

Serial.printin( "Methane detected!"); // Output to serial monitor
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/* MQ4 Sensor - Analog Output Example

* Prints out methane concentration in PPM to serial monitor

* by R. Pelayo

*

* From TeachMeMicro ( www.teachmemicro.com/arduino-mg4-methane-sensor
* Date Created: 09/11/2020

*/

const byte MQ4_Pin = AO; /MQ4 AO pin

const int R_0 = 945; //Change this to your own RO measurements
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void setup( ) {
Serial.begin(9600 );
}
void loop( ) {
Serial.printin( getMethanePPM( ) );

/*
* getMethanePPM returns a float value in PPM of methane concentration
*/
float getMethanePPM( ){

float a0 = analogRead( A0 ); // get raw reading from sensor

floatv_o =a0 * 5/1023; // convert reading to volts

float R_S = (5-v_o) * 1000 / v_o; // apply formula for getting RS

float PPM = pow(R_S/R_0,-2.95) * 1000; //apply formula for getting PPM

return PPM; // return PPM value to calling function

const byte MQ4_Pin = AO; /MQ4 AO pin
8IS 801 MQ4 B1¢18H pin A0

const int R_0 = 945; //Change this to your own RO measurements
algiiaiash Ro uralgigimumih i adagiinatagi

Serial.printin( getMethanePPM( ) );
[saBadmsiRuh AT WIS /1 JOG:UIHY

AEAMN function getMethanePPM( ) BifNImMIgoRifmE
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float a0 = analogRead( AQ); // get raw reading from sensor
HISHIY a0 Miey mmjm fiessafiR uamuigi§i pin A
floatv_o=a0 * 5/1023; // convert reading to volts

Gluhniy a0 19l joiiweanigiuhisiahuma v_o ihwaanaly a0 §k
5/10234

float R_S = (5-v_0) * 1000 / v_o; // apply formula for getting RS

AONSIATY R_S ihwi{fjuyg (5 - v_o) *1000~_o04

float PPM = pow(R_S/R_0,-2.95) * 1000; //apply formula for getting PPM
AONSIATY PPM WM aIjUE S

return PPM; // return PPM value to calling function

Utmmﬁﬁg PPM 8150 mtmu’?meﬁ function getMethanePPM( ) 9
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