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ABSTRACT

This project would like to present “PLC Training Kit”. For simulating PLC
operation. And used to practice the Ladder Diagram language for ordering PLC. In the
training kit, there will be a simulation system for traffic lights and PLC controlled by
using the development board "Arduino MEGA 2560 R3" and using the "SoapBox Snap"

program to simulate PLC operation using Ladder Diagram.
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lullagtiussmalnefiuvasgnamnssufinntu nefigaamnssudiiluadugauly
Lﬂ?aq%‘nsé’miuﬁaﬁgﬂmuaumaﬁwmué‘f’aEJ PLC (Programmable Logic Control) 1Jundn
fatiu PLC JafianuddyroszuugranunssuvesUsenalneludagtulusdrann Tumsld
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Anldau lneliisanfignaassimslionuilndifssiu PLC 1Ry Fudufluvedassnu “an

neans PLC” 1

1.2 AanumaneuazInguszashuasnisfing

1. WumRnufifieu

2. uiafnumsvinanumes PLC

3. iefnwinsldnuuedn Arduino tisldamudu PLC luyanmass PLC
4. \fefnwnisldnunisuannoslnesunsy (Ladder Diagram)

1.3 duyAgiunisined

grunsalduase Arduino wnu PLC Tunisyin “UanAaed PLC” uararuisald

Mynanmeslaozunsy (Ladder Diagram) dsldaulduazuansalimilounisly PLC
1.4  YULIAVDINITANEN

vinmsfinwuaresnuuu “gavaasd PLC” Taelduasaiaiun “Arduino MEGA 2560 R3”

o

WU PLC Nilanaudfnal

1. ausaltdnifsusannesineyinsy (Ladder Diagram) lavainvaneuuy
2. anunsaltauladtey Jaunmu uazaisanudild

3. ansauwuulaeuaunsallade
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2.1 Programmable Logic Controller (PLC)
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Programmable logic Control (PLC) lugunsalmununisiauvediaiasinvie
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PLC Wugunsaiviinleda — awm (Solid State) Mivia1uiuuasdn (Logic Functions)
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gﬂﬁi 2.1 Block Diagram

2.1.1 TAs9d319999 PLC

PLC lugunsainauiinmesdmiuldlusiugmaivinisy PLC Usenoudie
MUY UTEHIANANATT NUIBAIINT) wihefuteya miediteya wazniiedoy
LUSUNSH PLC 2u1nLandiuysenausiaviayes PLC sxsiuiudueSaaieon widn

Wuvwelnganunsousnesndudrudsenavdes « 1o

NUIBAINIIVBY PLC Us¥naumie wuigaus winusy (RAM) wassey
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(ROM) whenuwiausu (RAM) vimiiiiulsunsuveslduazdeyadmsuld
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lun1suudauves PLC druseu (ROM) MutiAulusunsudiviulelung
Ujufauues PLC amlusunsuwesfld de5au (ROM) 8811970 Read Only

Memory anansalusinsulaudaulald drigauddonlails

1. RAM (Random Access Memory) ninganudnuselnniiagiiuunaesian
7 field Weldidsstoyalliodaludu nserunandoulusunsuadluusy (RAM) vils
i Y % P aa o
Ngan Jwmnzdunisldnuluszeynaasuaiasiinisideuwtawalalusunsy
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2. EPROM (Erasable Programmable Read Only Memory) #38A21441

yiln EPROM Hagsasldiniasilanimslunis@oulusunsy nsaulusunsuvinlalagly
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3. EEPROM (Electrical Erasable Programmable Read Only Memory)
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2.2 Arduino

Arduino Aa Open-Source Platform @15uni1sasedunuuniedidnnseting lned
samngli Arduino Platform (¥ Platform fiesientsléaru Arduino gnldusslewily
Snuadeaiu MCU fe dAnsedearsuazmunugunsailindy 4 fenisideulusunsa
iy MCU ilsmruaunisfudsdyynamislnihnadeulusiag o feeis n1sUszene by
Arduino TuFAnusgdnu wu szuuda/Aalwlutusnlul®, seuuseiduldienlugy, svuu
Ua/Uausygdnlul, svuuindesindveenmiey vie M¥muaumnng uagiiennanis

viyuvesnuuewnas usiu Ine Arduino Platform Usenauludae



2.2.1. drumdussauls (Hardware)
= = 3 n}d :‘n’ 1 s
vasndiannsetindvuraian Allulaseeulnsaasd (McU) Wududiundn
] ' ) fa & a ed < v ] % a4 oo

gmiudsgneuiinivaunsaldidnnsetindau q walwitenenslidau viensen
[V [3 . € & el 1 2 v ' ] o
i1 vesia Arduino, Inguein Arduino tesiinanesuliidenly lnsluunasquenad
Ausana1iulusaweuavevesn wisan Wy SwuvesSudidyain,
wsaulnAly, Usedvnsainwaes MCU Wusu

| =
2.2.2. druiilusenduas (Software)

AW Arduino (@493¢9 udaiife a1 ¢/C++) M mSuidsulusunsumiuny

X - NN Y o v - I3
MCU Arduino IDE 1JutaSeafiedmiuidsulusunsusioniwl Arduino, Aaulng

Wsunsu (Compile) uazduluanlusunsuaivasn (Upload)

2.3 faA1un1u (Resistor)
frdumu Resiston) 1ugunsaflaivdaaesin dasrsanudrsdndnasluiaty
Asautaaes Tneddndruunndesmunseuailvaniu snsiaiuseninanuinedng uas
Usunanszualwit Afe Araudumiunmsiniy vSeaaauduniu

wirgArnn unliiinuszuueale (SN) Ae Teviu (Ohm) gunsaliifinanu
suu A1 1 leviy windenudiadng 1 Taadlvaniu aglvinssualailn 1 weuwds Javiniu
nM3lvaveslsyalvvn 1 gasuy (Useann 6.241506 x 10 elementary charge) Aa3unil

YUAVBIAINTUNIU

=b.

2.3.1 AAIUNIUNTAIAS

'
v =i @

ddununildenadzuirndunsanszven laefillarsdiduniuegi

U

wnunae vie Wulduegdian warliunulansfmuiosnunandatevisansdna i

[
1 ar L4 1 =

Fumuiifisusreiliiendn fdumugusiauuu uenidea drluguduenie &
pumulddmiuidgeesgneenuuuliiisussiiannsadiomanufeuldd a
vl fafuvuuuuseae fsumuiifnesnudiiuuuinees Wuneuiumes
1y Tesunfvedidnuamdu fdumuuudsenuiianii (surface-mount|) FuALAN
wazliifivlangsinhiueenin uenantuddumiueasgnmegnislu gunsal
199557 (IC - integrated circuit) Insfadunuaggnasatulusswinensyuiunis

Wi uagwsiag IC a1allfmumulivaneduitegniely
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= o Y A 1 8 (v nt' 17 =l o o
WuAIm1uUnIu 1A1aua1unIuauisalsuasula Tmamf\mﬂ‘umm‘u

o < - w1 % o a = ¢
WU Y30 Laou WeUsuAIANAIUNIY wazuasifison Tninudledines

(potentiometers) w3e Sloaunm (theostats) MsumuuuuyFuls fisuuuiivay
iiesseuiden aufls wuuivyuuuudundealdvanssey vniindgunsaluansiy
seuinyy esnndaiunudiualdd fdauvedaneiitaddnnsou venfiseens
vamnuideie lusdumuuivaliiulm sl fandehanwanadniinunu
AoNIENNITBNIINNITIRE uaz Aanseu

2.3.2.1 Floauan (rheostat): Wushfunuu3umledl 2 v Tasflumiagn
famed suniivdedevluinld Unflidmiudiiuinansauaiugs

2.3.2.2 Twnuilefinad (potentiometer): tHuddunuusudaile iy
wiuldmly Tnewdutisunnuds dwsnaomeades

2.4 Light Emitting Diode (LED)

= al 1 ] 4:&" @ a & 1 3/ A 1
niolsunIlalensauas defmalalendeaiuisallasuaseanunldnasiivasonnun
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v P a o o ot v
Usgnaumeadudsdlinauazaudaig q duansuiu lales damisalvvasesnunla v
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= a

vilpfiduansiefniweunaring luiitendniwiamduastsiuing laleavdnd
wileulalena 4 luiiusznauseansissheiin P uas N Ussnufuiifindrmiladoudusiu
Ad1unszan (elalesanludansaasyilisdnnsouiiarsieiadivsia N ﬁwﬁqqquqaﬁu%u
ausadetuseeaelusuiulaaly p aolmifinndsulusuvesuszqlnneou Feazdauas

L2

29nN1U1 N15UsSTENA
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LED lUlgauegneninvindiuninldluniauansua (display unit) LED
Tnovialufl 2 wdalug 9 Ao LED wilafinnauiiiuls fuviiaiininuueslsidiudosld
nudanesunduimsuuaununiay

dewssonasn LED Whiuunassne V., Inoass naen LED onaldsunsadunnasey
warnszuaniuly Saesidaduniuuyis Tnefsuniuasiindhisunsudiudiunn

win luanasaumsiuwny vinl LED Tasuusesiunasnszuaiinyiyay



150 Q wX
LED

-1 1+

' ' 5 Volts

3U#i 2.3 nsdle LED

2.4.1 N1SANNUIUAIRIUNIY
Funoumseunamaumuiies 2 fursundn 9 fo

1. ¥"# Forward Current uag Forward Voltage ¥4 LED s?fqmmmmm@
Fvaniiléan Datasheet

2. firuamAIANs1unIulagLfisunu Forward Voltage Y84 LED way
undsdng Waldan I uas Vi uda tsifiavanunsonidn R I8 wiisResdosimundae

1w I phedy ) al [ Y o -
1P0INTlgunEIEudn V . Nlad Ingisnagldanslumsinnia

R=(VC(‘—VF)/IF (2.1)

2.5 fImeadunn (Digital Input)

Uasn Arduino i1 Digital 1/0 PINs d1w3ulderu @ef191 1/0 vanedi duwe (Input)

wazLeAne (Output) TumanuAIILIT UanNN Pins warfazansaduiendng (Output)

|
wialumuaugunsalang « liuda fugaannsaldilumdunm (Input) viiedsudyminmi

Wwilsina q dieldrrugunisvheweisastédnsaeg nsiiild Digital Pins vas Arduino

Y]
=4 @ @’

Dudsuendyaar Aen1sistl Pin wu 9 usa Input Taendl Arduino guldvziioy 2

2
a

fin fie HIGH wag LOW Fuagiu Pin Wy fidyanamonseualuidrunviols



2.5.1 Pull-up Resistor

- o a W i [V Y P o @ | = o v
ABNISUAIAUMUABLTIN V. (+5V) Lielrlseruagnm vilviegludaius
i R = -y
“HIGH” %58 “1” napaal wazilennaind nzualwihaglnaasnsiag (Ground)
Auh Fevinbiannuziduasin “LOW” wSe “0” way NSV udnwaeil ausenin
N 1 = a o Al a <] @ | |
Active Low i31g1ailsulusunsuivineiu Woasdinidu “LOW” dawulug 15719

wiureaind Deslduuu Pull-up 1nndn
Vin

Pullup
Resistor

A e Vout
L/

Logic Gate

© (Buffer)
\’ Switch

Ground

e

sUN 2.4 nmnssauuu Pull-up Resistor

2.5.2 Pull-down Resistor

Aan1sae Mawun Mndunm (Input) vedhilasreulnaaesd 1diunsad

(Ground) Ing/lu Pull-down agdianwgaanaiu Pull-up Resistor WANAI9 ASI9
anmzuniues Pull-down 9zilluasdn “LOW” wie “0” Wellmsnavu nssualwas
aid1v1duns (nput) vinlsd aednidu “HIGH” 3o “17 16 mevihaludnuueil

= ' - _ a w v X = w
138N11 Active Highauund dasumunlgluaeas Pull-up %38 Pull-down ald

Usgunay 5k Ohm - 20k Ohm
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Win

Switch

Vout

™S
L~
Logic Gate
{Buffer)
Pulldown
Resistor

Ground

JU#1 2.5 mwnissaiuy Pull-down Resistor

2.6 TUsunss SoapBox Snap
& PR v oo a ¢ W
SoapBox Snap Aslusunsa open source MWlagldvitauuupauinmes. laasa
TWsunsuagdsgnausmegunanidmiuuild ladder logic waz soft runtime Tasgunsaiudly
ladder logic #agdRNIATUNUFIULGY contacts, coils, timers, counters, rising edge and
falling edge, and set/reset instructions ¢ soft runtime W saufulasiesdmivgunsal

5 d' 2/ 3:1 1 @ { o o L2 v o .

Phidgets I/0 Nl 91%ounafiy USB port id1Aty SoapBox Snap §a11n3auiu Arduino
Runtime vungA3NInsIamsaenlranlusunsumaiasuuuesa Arduino (UNO, Nano or

Mega board) laime



unil 3
A8ANLUNTS
3.1 wuzilUsunsu Soapbox Snap

314 ﬁaymﬁmﬁwaﬂﬂmﬂiu Soapbox Snap

Soapbox Snap Lulusunsulewmugasansildsuuund Taeasiifedduadng
wazwn b ladder losic Iﬂaqﬂﬂifﬂuﬁl‘ﬁ ladder logic ﬁ%‘i’aulﬂﬁ’m contacts, coils,
timers, counters, rising edge and falling edge, and set/reset instructions 19 ®
annsofigldiuuasa Arduino (UNO, Nano or Mega board)

T View Tesh Window el
=]

tohiton Lophirer

i %

e Souion aspor Srap Laampie)
DY hurbms

Main Logic Page
|+ pandTotar Page Commens
| | Tesime
b e

Log

Mo Lage Page

4 4 Uaves Camtauration
+ Phagets

| e
Yz~

| ¢
Putse Cn Duraton

g Wkattoce 4 558 |
W lnput0 (
¥ Inputl L]
& Input 2
¥ Input 3

| P g
il \

3UM 3.1 interface 484 Soapbox Snap

3.1.2 AuauUAveslusUnTY

1.) Sesiansld Tnviidiudnsoglduuunsiinflaenadesiudmsunasiiovanun
2) Wulewiugesa ldauannsnihlusunsuluimunsels

3) Wulusunsunsliidemldansgla q

4.) anansaldivuesa Arduino 16l 11 Nano, UNO uaz Mega

3.2 msaammundawﬂmam PLC

=l

3.2.1 nsidendendetagiiiiiuy

a & o v o val A e i - val
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