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Taseuduidifunisdaviissvudanasargnsuiuenis lneiedeesly
lulasroulnsaiaes Arduino’ mega ADK #3aziinisUouBunanay Serial Monitor Uasn

. 1w Pei o = o & ' -
Arduino mega ~ADK 9gdsdgaianilanruisianaiesiuii #iu Lora module o
= ) > vu & v o P p— Mo
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asvdauIwsanulAnvadaTeanfald deseiy Weensynwsu LED 9anifu Buzzer 9uds

({@eUIFoN azIEnsUaRI NI BABUHIUNIIS OLED

ABSTRACT

This project is the preparation of queue management system for restaurants
by using Arduino microcontroller. Inputs are inserted through the serial monitor and
target number will be send out by Arduino Mega ADK with LoRa Module. When
Arduino Nano receives a signal by LoRa module, it will make sure codes match each

other. If codes are matched, it will alarm by LED, Buzzer, and display on OLED.
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ngeuaznannisnineItes

2.1 Meildleu Arduino

Tasead1alusunsunien C++ uu Arduino azlidnwauzluuideniuniel C++ vl

"
L)

widwsugndlimevinmadoulswnsianwmlanuney. fewihenudiloluGewineg

2.1.1 Preprocessor directives

Tneunaudafleunnlusunsusiasl Preprocessor directives Tnsdrufisndudon
Compiler awilnsUssnananazshaumdnouiineiinisaeylndlusunsy TezSudusg
\W3aevune Directive Wdaipioeig # uidwnuiotodddinesnidonld viadmua
Tneunfudadindaedludausnveslusunsy uagdesaguanilaidundnla qianua
#include Humdefildidnadslidntsuen edonldiladdy viedulsidnsaiimde
frualilulédy sUsuunslinufe sincdude <Told h> faoghe Hinclude <Wire.h>
#include <Timeh> Wudu  99nfed1e avthuiilddnisersdalnd wireh wazld

Time.h a8 Library fugrwnsieglu Arduino

v o & & v = 2 A v 4 =
msonsdalildarnanalu niensdndalng Library  Aflegueasly Arduine  vveLlu
Library  filsufiuidaluies sgldiaTemnte < > lunisasaudolialy ihelvlusunsy

. k2 1 & 1 “4 .4 . 1 v v = Eﬂ:i
Compiler iWnlaiamsiumlndmatinnlulnaines Library usinindeanisensdslvdelu

Tawnes Project azdosldiaSosvineg " " aseuunu @8 Compiler 93 Link lumlndilag

8/ a

= J Wi . i . w B W ) '
$redannlndlusunsuft Compiler ot Wy #include "myFunction.h” 1l 91ndegns

2/

fuuu Complier ag Link Tuulvid myFunction.h aalulwames Project viu winkinu

A

k

Avzidn Error Weviins Verify TUsunsy #define {udsildlumsumudeanuiifuunll
)

W o o v ot v o as X P 1 o a v @
Frudeainuidinuald Fanrsidands Hdedne azluinisdnsdeiusiluswnsuiay



sULUUAD #define NAME VALUE $a8¢14 #define LEDPIN 13 (Jugiu
9ndete laddrin LEDPIN aveddulavedldnlusunsufiniu Compiler azunu
#1317 LEDPIN sheia 13 Fadied Ao wsilidesadadufuustunniielfesum uazde

Tilusunsurinmud@udniemey CPU lidasluvetoyainiain RAM vangsee

2.1.2 dauvaIn1snnunan (Global declarations)

%
' =

| X o & w 5 o ¢ 4 o
druiiduguildlunisivuaudasmdsuuuuenilendy wieusenadaidu el
Handuiiuseniaaunsaniviua viesenldlaannmndiuvedUsunsuidy int pin - = 13;

void blink(void); 1usu

0
[

2.1.3 Hleftu setup O uaziariau loop 0

§ o @ o @ o @ vy a
Heidu setupl) uagilendu loop) Wumdsngnisdulisesiilunnllsuny lny

¢ € o = (TP o i a v o w , '
ety setup() sxluflsimunsnigniSanty dealdimune viaiFuauldau Library f1aq

= o

vy Tuilandu setupl) aildda pinMode() Wadmualiuila gAniudunIneaduns wie
v dauileridu loopl) szifuiliduiiaundseinihnidu setup() léviuasaduly
v = 1y o £ e @ v € as &
ud wazdinusousuuliFou ety loop) 1MuAsUMNAEILGY Heidu loop() Nag
- e
gnisentuunlden
779819 Code

int pin =-13;
woid setup () {
pinMode~(pin, OUILFUT);
}
void, loop (Y f
digitalWrite (pin, HIGH);
lay (1000);
igitalWrite(pin, LOW):
delay (1000);
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0w warluiterdu loopl) Smstmuslsmesn 13 Taedndu 1 wagldilaidu delay( Tu
Asanan 13 wiidefuualvinesa 13 faauzasindu 0 udrdwmiaanan 1
Furil suileidy loop) wavaziiuviniladdu loop) Tud wafllddelrnsewivuuveda
Arduino Uno lunasait 13 euuuulizau

Tunngmsvhausesiteidy azfeaiufenmsimuasidndy mufedoflaiau
W mnuiesamnetnnida wazaumeasesmmetnnda meluilaidu wnaziden
ferduldrudeslag svdeslinfommne ; sdedfiuiaue

* Msimunsiamidindudu veid  wineds ldiimsdendu unansaldeds

[T v — fa 1 = ) v o
return; #5918 eloumsinuvesilanduneussiuiivussingavinguesitendu

22 ﬂﬁu%wq (Broadcast Radio) wazn13usanLAg (Broadcasting)

d a < v a 1 v & v

ravingdudonasiiiddsdyyalvlueine Tngaunsodstussavmsldvislnduay
Tna Tnedidanszanedygin (broadcast) duludaiudyaa wasldpduingludimnud
] [%) 1w 1 ™ = = I3 ”
mwﬂﬂu"lum'sawayjamu miaﬂm‘i‘iﬁﬂﬁLﬂﬁI‘Uﬂ’Tﬁﬂix’%ﬂﬂLﬁM’J‘ﬂq%UULaL’é)iJ (Amplitude

. & A ¥
Modulation: AM) wagievlidy (Frequency Modulation: FM) wiamsaeansszeyinalayly
Talw(wi-FiuagugysBluetooth)

&« 1" & & =4 @ =
useawaatuiunsdieyavinlvuadumwmilivualuddnuaUarenamnlvued

a 1

Ansootludnvizvosnsunsnsyitedoys WU 1 sp 7iswan viel3en7 One-to-All T

msunidayawuvdsludalnuaynlvuaiu sgfosdimaUszananateyanlnuaUanenis diu

Tnuaiilifiean1ssudoyaduiagldsuteyalume uddesiisdeyaiildsuun Wunsgade

anuaunsalunsuszananaly Snvisdwihlvliviuudeyadegluaiedieduiunniag
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ot

wiasindadnansdwiuanlinnuled nsfindedeansussaingusvasd giuarsvie
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' o a4 = a A& o = a '
3. desdygral (channel) Tufidlangasuusfid@ona1mInInaenY IS AUNIEIL
9199stfuninie aetduanane g nieudnseieveduar Wu s dadiu 1Wudu
4 < wor 1% y = o y ¢
wWisuadouduazwuiaglvidarstruanil sl i gaanilenils
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2.3 UART

UART #98311910A171 Universal Asynchronous Receiver Transmitter VTaRN
s o I ) Lo o~ o & | =
guaseiiviwmdhfunardsdoyauuuezdalasila (Asynchronous)  Faludiunilslunis

=

- ¥ a %) A 1
ﬁ@?ﬂ'ﬁﬁnﬁﬂiu LUy Asynchronous LLW%?QLBE"I'!ﬂrliﬁaﬁflﬁl:LUUau'ﬂ'ﬁJﬂﬂLLUﬁL{‘Ju 2 WUU AD

=L

- o wa 2
1) nsded1seynsuuuy Synchronous tlusluuuildisdedoua Inelddnymyim

&

v ]
v o s ar 1w 1 = |

Clock  snfushimuadimey nsiudsdaya nisdedeyauuull Wunsiud siAsutnadl
AN wazdslafinananiage dlemandeyadzgymessninenisdetey Megiannsaa
foyadnwaszdituy 12C, 125, SPI_Taidevesnsdeeyauuuilae deddaradyanuin

W1z IPesds Clock Tudae

Clock
UL

Da- (101010101010101010101111010101010101010101040

AN EY A Rl B f oy Xl Nty TRRS

GND

37U 2.2 madsUadoyainisuiudyanmuiing [4]

2) NM5A8AITBYNTULUY Asynchronous Lﬂuﬂqiéaﬁa%aﬁlﬂﬁ'aﬂ%ﬁmfym Clock
sdufimuadmnynsiudedaya uilddstmunguuuy Format - matudsdoyatuan
iy uay 91fenstvuarITesn S uLaz s slsduuesileds defivasnnsld
Asynchronous  Aieanunsndea suuy FUll” Duplex  ¥uuazddldlunianfsatu us
Asynchronous fllemafideyavvgavnevaizsudedota wie Sudifeyafianaralduinnds
WU Synchronous &3Unanafie UART (Universal Asynchronous Receiver Transmitter)
ynefs Uuuunsdstoya figninuustuaniiieldFudedeyauuy Asynchronous  Tawil

JUUUAgY



START DATA STOP

g‘dﬁ 2.3 msgediaya Asynchronous [4]

a w . . & o - ' % a W

1SuAuann Start Bit 1 Logic 0 91ntuagsINgIe Data Misa uarazgnlnnie
STOP Bit Ju Logic 1 dwiugSudufinun dnmdeanisindeients UART  sewina
lulasraulnsaiaes fu Aeufinwes aiusevinlalesldlusunsy HyperTerminal 1eae

d s 1 b4
LW'@‘iULLa%ﬁ\‘]‘U'ﬂﬁilﬁ

2.3.1 wwIRn3SiPenroznirsgunsal

= < 1 1 <
UM 2.4 niswaunesymgunnd (4]

ngUuansfeansi¥onsiasewinguasn SUNT Liteds Data wiftufay UART
1) A daffeya oanluniawn Tx lUde B Fuduiledu wsrzaziu Fowoaudnyg i Tx
299 A 1UF91 Rx 194 B
2) B dedoya panlunieu Tx Luds A Fufuieiu wszasiu Fowpaedyaaen Tx

294 B LU Rx va9 A
9] | & I v 4 o 1% w @ o & Y oa = @
3) a29M GND 129%4 A way B SufuievinliseaunsIRuYDIvia 2 UDINUYNRNDLALINY



Product Description

Model E32-TTL-100
Interface UART
Power 20dBm
Distance 3000m
RF connector SMA-K
Frequency 433MHz (410-441)

P1597 2.1 ananTAves LoRa [5]

MO

M1

@08|7

RXD

210w

XD

AUX

vCco

GND

GND

GND

e
=
ol o] o]~ @ wf & vt =

GND

Broadeast transmission

Sct the address to FF FF, the module can transmit data to all modules in target channcl

[omymi a1

Address 0001 Chanmed 18

S UG =

Address 0002 Channel 18
HEX formate: FF FF 18 A
(FF FF + target channel +

Mo dowa g0 by ressived
o P ST e be.

Address 00 02 Channel 19

4 1 s
JUN 2.6 N1TAsdYIMRUTUTDAWAE [5]



2.4 gunsal

10

2.4.1 Ua3A Arduino Mega ADK

E‘Uﬁ 2.7 Arduino Mega ADK [6]

nuandyanisiieusiavesuain Arduino Mega ADK

Pins waziBeansiieudavasuasn Arduino Mega ADK
VIN input voltage Yaeuasna Arduino nglauwmasdagainaiguen
5V output pin ‘ﬁmuau 5V 310UiA
33V supply flad19@uan regulator Uuvasa uazlvinszualdgean 50 mA
GND ground pin
IOREF oin #il# voltage reference fulalaspoulvsaiaed iiaidanAusssu
iy shield Tlundeusiaiuuesa
digital pins | input waw output Insagyiauiiussiu 5V uaglnszuagedn 40 mA
54 pins
PWM PWM 2 §i1 13 uaw 44 84 46 T4 output PWM output 8-bits
SPI 50 (MISO), 51 (MOSI), 52 (SCK), 53 (55) lfdmiusesiunsdoasuuy
sPl Tnefildifandaaiuiu ICSP header Fwagiidnwaugadiaiu Uno,
Duemilanove waz Diecimila
LED 13 | build-in LED fidewsiafy digital pin 13 e pin fifndiu HIGH LED ag




L1

fn , wiisle pin Wu LOW LED 9y
TWI 20 (SDA) and 21 (SCL). sesfunisifousawuy TWI (12C)

Reset | THlunis reset lulpspoulnsaaes Tnevhlarldlaonisiiiulu reset

Tiuu shield etesfuduieguuueia

A15199 2.2 M3ieravesa Arduino Mega ADK [6]

sauazifun Arduino MEGA 2560 R3

Microcantroller ATmegaz2560

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 54 (of which 14 provide PWM output . 4 UART TIL)
Analog Input Pins 16

DC Current per /O Pin 40 mA

DC Cuarrent for 3.3V-Pin 50 mA

Fiash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

g‘d‘fi‘i 2.8 58azlduaved Arduino MEGA ADK [6]
2.4.2 LoRa Module

LoRa utmaluladnsuegiaty viemsusvadyaamdiihlugduuuiane
A193eALUY LoRa 1 uAnAnsianizv0suisn Semtech Aignvindvansnisuen
wuu LoRa waztlufifgaiindaduleddearsliasiifinasnenuun Lora If nsld
11 LoRa aunsoldrulfuuned femndeninng fannsmimntilunseansldias lay

Tidwudedlduinmsnngliuinisdngeg

£

A111 “LoRa” 8911910 Long range dingninluldiiengunsaiiildnisuen

1
b E 1
s i

LUU LoRa LHipsanngunsalnguilanansadeansieiuld lagssaseguuiugiuvesszoying
MU waginds SaTvenveaaenna AMdveEs wasdngusuniy Asiugiumani
Sududulsivhildsverlumsdadoyainnniunieanas sauderauialunisdeans uaz

ANIRNVAUTBITDYA
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2.4.2.1 LoRa Class
mmmw LoRa WAN Uszundandsau Luaqmﬂmaﬂnim ﬁa“afﬂuam'r “Sleep”

Wielsldndusesdedoya lay Lora dluuanisvinau 3 aana (Jagduillvldifies 2 aanafie
A wag B) fgil

Af"all”)

Battery powered sensors {or actuators with no latency constraint)

effident»-nommu@;ggﬂon class. Must be supported by

B (“beacon”) Battery powered actuators

Energy efficient communication class for latency controlled

downlink, Based on slatted communication synchronized with a
network beacon.

C(“continuous™)

; ‘Main| powered actuators

"‘_’mnt!nuouslv No latencv fur‘ %
~ downlink. . communication. 3

sﬂw 29 Twumﬂ‘smaﬂwaqmum 3 Aanawes LoRa [T]

(i ==

Class A - Bidirectional Communication

Receiver Initiated Transmission strategy (RIT)

upinkRecewen FormnﬁinK,MBre’tm

X pns:liennlvlttruemu
L Hm‘ i Network Server K
ST AT Sl | (1) mmmm
2) Which downlink siot to use
% .
’ b

{ END DEVICES

SUT 210 Insinusendemdsnuues LoRa pane A (7]

Class A: 1JuAS#igunsal LoRa dvdayalivey epinagdandiluiay (miloundnnis

299 ALOHA) 19U Smoke detector Gasnsasdoyalumsiaiu Gateway (Uplink) e

L 1
=

R seliadu 95 (Gateway) awdsdoyaiunduanlidads (downlink)

1 o al o oW L3 = L
739381 IineAnUagUnIl LoRa lUnsasuvaya

FJandesse
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@ o o | ” & [ o €
ToRneUszndandanuunn uidoids Ao downlink Mdenduuvindigunsal LoRa 8199

Fassonanliwedfu Faidilonaindeyaenvzayms mndwensdlinediiy

Class B - Bidirectional Communication

Coordinated Sampled Listening (CSL)
# There are pre-programmed downlink
slots. Downlink is possible at any of

these times. Application dependent.

NETWORK
- brdo-mlni

END DEVICES Pro-programmod RX slots sy ¥ g

sUR 2.11 Tvumusendanassiuees LoRa Aana B (7]

4

Class B: Hugunuumsdstoyaflldiny wsielinisla downlink 91naae A ey

W (MugU) KazIEAUNGINUINANIIARTE A LANBYNINAEE C

= - . ar Ay 1y
Class C. Ua uplink/downlink paealad s uudoInsAUERYs wenu

WALNUNTIEA

4 W
2.4.2.2 N3TUIUNTILUDURND

@

LoRa ilvainns Activate fouazidauso 2 Tvus fia OTAA fiu ABP fail

Over-the-Air Activation (OTAA)
Based on Globally Unique Identifier

_I Over the air message handshaking

Activation By Personalization (ABP)

| Shared keys stored at production time

- Locked to a specific network

U 2.12 Tnuansihanuwes LoRa [7]
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Towa OTAA  dn3dunafulanemna 14 devEUl, AppEUl / AppKey @i
handshake Aau ieldlunisnsiedeu Asuiaslinindouse mildlvuniidanudargu

1 PR | 1 o 2 a W
ynnd wsglunsaindouadetefdaunsaldau Configure Wl

Tnua ABP  $innuniseg il Yanemegilnu lidesnsivaauunn Avun dev

Address, Network key uaw App Session key l¥lunisidewseluias laidesiinsi

'
= ]

handshake $i9o# 1ilatan start gunsafuiannsadousolsiag 15anduuy OTAA Ui

WasuASaTe Afeaiinns Configure il
2.4.2.3 LoRa WAN
gunsal LoRa Device detayasialudy LoRa network A1um1e LoRa Gateway

2.4.2.4 LoRa Gateway

Gateways Network

| ) I

N < |
Data L ] soans & S— |
~ N

Application
Server Servers

Dag,

]

1. Vending Machine transmits data.
It is received by two Gateways.

sUfl 2.13 LoRa Gateway [7)

] g aal o = v = =l v o ! Y =3
FNRIUNTUNINN LoRa LWgamagn Lag U Gateway Thaounavanasn Gateway N

zlosudeyadniu Wiedswaluda network server L2 M server azthfayans timestamp

o

WAEANULIIWDIFLIN LW packet N9 wasisiifiliauwssvesdysynteenin

da
wazidenilazdeomfiianuuswesdyuianiieluds Application server sl
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2.4.2.5 LoRa Localization

LoRa lumsgrulunisszydiumis TngAnnuaindygauasszasa?l packet
$udafiu cateway dalundnmsifisaiuiunis Localization 939 8adldruiu cateway
ey fagsyymumusliwiuguntu wagdsendaniinisld GPS ann srudsnsaauaunis

Sleep Tisewiandaay

2.4.2.6 mifa9aTldnulugangy LoRa

1 1 ko = o 1 a & o v/
Tugangy LoRa axflunfldieldinusde 4 $1uau 8 a1 wialuwda spl isuduses
doiululasneulnsaaeidenfinuuainduuazdn 3 a1 Ao NSS NRESET wag DIOO

v v v 1 sa A o |1 9w v v
annsaseiunlenld wasfoadenldflsidunenmununnelvgnieseie

2.4.2.7 2nasvinldaulugangy LoRa 1911V Arduino Nano

LoRa RA-Ox Arduino
D] GND— { 3.3V
“—— GND NSS \ GND
———133V MOSI , 8
——RESET  MISO —— 13/ SCK
~——DIO0 SCK 12/ MISO
—DIO1 DIOSF— 111 / MOS8
—DIO2 DIO4f—— ~————110 /88
—DIO3 GND |— (G 7} www.ioxhop.com
: g
\ iy

JUT 2.14 2993n15\%9use LoRa Ly Arduino Nano [7]
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2.4.3 OLED {Organic Light Emitting Diodes)

OLED (Organic Light Emitting Diodes) Aevanniifidnumsadneusiuiidy Fadl
Auusznaudiuanssunidfiamnsaddwuanesldiiolssundeolvin Feninszuiuns
SideTnsgiiuimud (Electroluminescence) Tanfilaifesiiannuas Backlight uawarlaiilms
WasuansduuinaiBunimds dwalidiidudiain Snfadadrendsaudae

LenINE 28n MUY OLED fflnuutendt LCD yauvisdiaubiomgu annsalés

ke 1insa1n OLED flassadefiunnaaeain LCD Inalaseasnaves OLED tuusynaume

I}
=

ashasnhlihiduresuds vhanYandunidivauuy Polymer tagluanauunadin

AMUNUIRYS 100-500 v Tuuasiviatu (Uranddunueasay 2000 W1) wazenadltu

asdunidiluasdusgnau 2 de 3 Tu

2.4.3.1 s19adualAsIa319999 OLED

(0 Structure

Substrate ——

JUT 2.15 eazidenlasiaineusiastuves OLED [8]

1. Substrate WUTURIMTNU9R9AIN 219¥1131NNS¥AN, Yaesalavy wienaainla Fmn
o £ a ° v P = '
yanvaeavsonwanaintassvinlilasan wisinnutinvgugs

2. Anode (F2u7n) MaaeFaalusdla (Indium Tinn Oxide ; ITO) Wushvuinfanseua

Slaneasou
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3, Organic Layer ¥ nansusenaudunid wiolndmeiveansdunsd laegnutseandu

dl’d ~ o l}dl

- Conducting Layer ‘ﬁwmﬂiuLaqafumm'i%iumwmua YIVuNNEs Hole 984
a &
2LEANTIUYIN Anode

'
=

- Emissive Layer ¥hanluanavesansduvddindug imihfindeudedidanse
& é’ 3 o ¥ oa !
w91n Cathode lneduiliduguinvihliiiansivdsuas

4. Cathode (#2av) anavirdredaniusslan3oliifls Fusdiuriinves OLED Wuiviwmid

Udesnseuadiannsou

2.4.3.2 AN UYaINsEUIUNsBlaaln gl

OLED Creating Light

‘l_]ﬁ 2.16 ‘Viaﬂﬂ"li‘V}’N'ﬁJf‘l'ﬁ“’U’JUﬂ’]‘iﬂLﬁﬂi‘lﬂ'ﬁaﬁimt‘?mﬁ (8]

1. 90 OLED l¥5unsvualiihornumamdanuniottsnines

2. nsvuglyiiinlsaann Cathode sudaasduvidslugs Anode Tne Cathode agds
Sidnmsoulsh Emissive Layer

3. Anode A9BLANATOUAN Conductive Layer viliilAn Electron Holes fu

4. sewing Emissive Layer Uag Conductive Layer autfinufji3en Electron (-) saudainfu
Hole (+) ¥u

5. \flpsndidnmeuiisiundanuiigandt Holes Safesansefuvemdsruvesdidinaseu
a¢ fenaFsugUremdanuluidundanuuasuny

6. 990N OLED LUaquada nnasa1uuas
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dwudvenasiivingesninarluegiiveiinvedduanavesarsdunidludu

1%
o o§ s

Emissive layer 9¢luas Full Color OLED axdlansduvidvavun 3 oila loud ansdunsdnls

wasdung, Ju7 uazihidu (RGB) Taweansvis 3 wfiafignindeveguu OLED Wibauduide)
Welinddusng 9 druarnuainweinasivsnguuasamaziiuegiviiunnuenszid
- 1 ¥ = a L nl
3idnnseu mndnszuamnnuasfiaziianualnauiniy Und OLED  aeldnszualviiing

Uszang 3-10 Thad
2.4.3.3 Uszunnvag OLED

PMOLED (Passive Matrix OLED) luudasdusyildnwaimdusauienesnaniu lne
fure4 Cathode g Anode txnsluuhrn@dstunaiu Tnodlefinszualvasuluuday
499 Cathode WAz Anode ey lIMANARMsIUA AU NATdY Cathode Uag Anode
Nedadu defunisraununsildauasted PMOLED Jeueyfumsidondommaiuves
nszua Tnadomuot OLED wiatineadisldine waesaemsnsvuaniniasniouen denaly
fodlimdanuannnin OLED adadu 9 Wsfdilssndandaanunanndi LCD) &4 PMOLED
W UTe AR T sEIna 2-3 97 eghadu saveslvsdniivte

gunsaimavnme 4 uadagtullowiuld AMOLED Muannaiiuia

2 FD Passive Matrix

gﬂﬁ 2.17 1p59@579 OLED WuU Passive Matrix [8]
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AMOLED (Active Matrix OLED) luusiazduassiaiiasfufefu udludu Anode a¢
v duiiduunsdiduasluiies wazauaunsifanwldies Tne AMOLED awld
wasutiosnin PMOLED osandnuadlasadaiidunuuiiduns wazdsnuisaveeli
fvwalvglddie il AMOLED wianeduduviisenmitilvunalng 1wy selnsiiemd,

a 3 A 1 " o @a [ (3
Joroufaed  wiesetholavawualvy  widaytuniedldluseniwvesgunsainnm

DL

OLED Suuvaduszinndes 9 audnwazasisauladn 4 gie
1. Transparent OLED Usenaueduiilussuamniu ielage Waiainmeusnazausn
1 2, A =y 1 E8 A 1 1
iuseldds 85 % waviloWasenssualiihiovgnandissuy uasildowlunasdewiiu

v & u = o = v e "
29NN1INIBIATIIABIRIY FIEUTREI DM NALOARUATNLAVY 2 911 a8 Transparent

OLED ffausaadslanauuy PMOLED Wag AMOLED

Transpa@nt Stt’Lucture
jﬁ - \b 7

~__ Emissive
Layer

P Conductive
Laver

ede

E‘Uﬁ 2.18 1A59&379 OLED Transparent [8]

2. Top-emitting OLED {ussuuuiiviamideayviounas lassonwuuuiiasduiuy
4 o s 1 1
AMOLED Fegnihluldiiu Smartcard \udulvg
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3. Foldable OLED yhéne¥aniifinnutavdugs wu wiunaeeslavsviewarainla i
thufun wasflenumumugs wrnglddmsulnsdn idogunsainnwine 4 ietavan
Daywnthaeunn wonanil Swausalufinduiduledang 1 adhadedldsnde

4. White OLED 1u OLED #luasiiun drevsendandsouuaziinuaminiuadildan
waaangoaisawus AL WuRerfunasairamusssued wazdunlthriude
yirlwfivunelvg) avannselfinusasdgaaisasudildmuunasfindng o 1§ Seasgas

Usendanasnuanniinisiévaantnsssuem

2.4.3.4 Yanuasdaidevas OLED

Ya@va3 OLED Jaideuns OLED

Ve 1 wasdianudaneugs WﬁmﬁiﬁﬁwLﬁﬂﬁﬁﬁﬁuﬁmqmﬂ%’muéﬁu

Wies 1,000 F7l (WS UAuAY uay

e fenemsldauiionunuiasvana
10,000-40,000 Falais

Watwanadnuavinaeves OLED Wnu | adsdunsdiildvin OLED auiduvalade

o 4 ! 4 H =
N3%9N FeyiviaeiinnnuBangugs Wialpunviosandiau

aunsovdugawuulusdla uazupadiv

I9anvade IRy

Tvauainglaannnivednd

g1 Anatnnineeund Winsnladinas
- ‘d 1 e
Backlight Liesvnaunsailaanasle

MIUAID

amnsaasslAmduvwnaluglide lasd
AulaDAfugE INT1TaLnTaaieRIn

wanamn

= v v el
HI5NNA 2.3 VoRLALYDLEYaY OLED [8]
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2.4.4 Passive Buzzer Module

Passive Buzzer Module {ugunsalvhmihiiadedilng iflausesnuuuaniitoldly
miédé’mmmaﬁmmm?{qm uueininIw@ameidmsuteduuliudg awnsaneldau
fululpseoulnsaaaslilaenss msldnufsaieuldnadedyain HIGH LOW adufiuld
1 vialy Arduino anansaldiledidu tone( diay defvos Buzzer wuuwadvfosusn

k4

fULAAUDRSIRDINTTLALDY

2.4.4.1 579ad00 Buzzer

Parameter ltem Parameter Details & Description
Size 33.cam*1l.3 cm
Supply Voltage 33Ntos5V
Power Amplify Active transistor on module
Implement Easy to install screw

A1599 2.4 SaELeEs Buzzer [9]

2.4.4.2 Pins Definition

Pins Details & Description
VCC 33VtobV

GND Ground

1/O I/O interface of SCM

mi’m‘ﬁ 2.5 Pins 294 Buzzer [9]
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Ul 2.19 qunsal Buzzer [9]

fa0819 Code

int buzzer =13;

void setup() {

pinMode( buzzer, OUTPUT);
i

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

gﬂ*ﬁ' 2.20 Thaendslin Buzzer ineufamu [9]
2.4.4.3 HAAWS
Buzzer fsilAsaun adu Audesds miedu 1 i
2.4.5 29955 HTTAULINY
*ms‘ﬁ'%cﬂ’aagisxwimméaahalwm:LLam'N U Tvan vmthiflunsdelamsdlidu
Tnanuazansashunszivussiulvineild vie endeadisionfife avyfindundsdne

og 12 Tad uidneesveasifeanisliifies 10 Taad tfaansamhdneesinusziu

usesudunldsaiiainelniuiasee s latuies
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2.4.5.1 219975NWI5LAULITINU NTruasialan

Fuadlalon Aalalonviafimenasiaiuun Tin1svihanuiuaneieluain lales

Buanszuauvuinly aguie Weinsiludalifuidiuesialenszansasiaubes
v ) a v A o~ Y o v o P v oo

Aszudldslounulaleaund wiiladnisludanduliduBiuesialon uDAILSIAUNATAUA

Fuueslalanvzuinszuanaziin LsafuanAsausuLIA AT URRMUANFELUE

aflo,
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N1599NUUULATNNIIAYINUSYTINUS

3. NM1999NLUY

Tumseenuuuszuudamsidmsiviueims ngdnilafneinseuiunisien
Y94 Qﬂﬂifﬂ@hﬁ‘]ﬁﬂmﬂ%’mu%mﬁu Taun Arduino Mega ADK board, Arduino Nano 328,
LoRa Module, OLED, Buzzer Module; LED Module tngluiltdsarldlulrsnoulvsaians
Arduino mega ADK %Q%ﬁﬂﬁﬂauﬁuwmmumd Serial Monitor sniaedenis
poufinned seymnalavtnIostuiiiesnsazidafiou vedn Arduino. mega ADK 9dd
ﬁmmﬂmﬁﬁiﬁwmmawmLm’%f'aa%’uﬁuaanlﬂnhu Lora module ilewasdu (Arduino

1 o

Nano 328) lasuldavangiausanann agiinisasirasuiinsaiulfnvenalewmfeliviol

]
o =l

v o a1 o o 2 AR '3 f I oar v a <
Elanfdsnseiulfnvauasesiuiineld uesa Arduino  vdsdygmldnssnsuluy

waonld LED wag Buzzer Winnisuddfion

3.1 vdanlaazunsuvaslaTeany

input

Serial Arduino RolLa

Maonitor Mega ADK Module Tx

Buzzer

LED

Cutput

RF Signal

Rola

Arduino Nano Module Rx

5Ufl 3.1 vienlapzuniuvedlAsey
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vdanlaazunsuradlassinu lnoadiessuudanisAisiudie Microcontroller wiin

[ [ 1

Arduino iaviszuudanisilaemadsdyaaazrSuaaiunis Serial monitor 91Ant1ve

<

v v A

daimseeuianes syynunalavadeaiuiidein1sasiisieu LoRa Module nnasudeygyie

Ej Vs @t o 1 1 -7 1 43 Voo d -7 1
Fle%UsiaIsyinnIseIea0uA1IInTuAMadlIAU LoRa Module waSassunsali o1

AsefuIzLdaufiousiu LED Buzzer LavuaninatannukIuviinge OLED

3.2 Tiadu1san15M19uYa9lATeey

Fa1un 7 ULaATuRBUN TN B9 InpaTy e liiun MsILYe4ns

e IngAanunnIiaIglansesgUn 3.2

siakIU LoRa Module Rx uas

/ magdsdygn \ / \

dal# Arduino Nano ASURUNIN

Arduino Mega ADK Fur1

/P 310 Visual Basic

1

desvideiu LoRa Module Tx |—]

L

AsRADUNIAE

udatiournu LED vl

psaiuAiAIll .
nseHEU was Buzzer

waala

4

5U7 3.2 Flow Chart M$euszuuinn1sma
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Flow Chart msiauszuudanisi  azBunndasyiinmsiumdunnuasas
Fyaauri1u LoRa Module masudryeiauiiuiiu LoRa Module Hefuagyhmisdndulain
Foousiaiildfunmsaduiinenisuusnvdela dmsefuazudadiouly LED Innsensu

wae Buzzer vy trsaliasslifinsudafouiniu

g‘ ] s s
3.3 N159RNLUULATDIAS-SURaM

T

00

r.
|
I
[
I
I
[
|

(F 5 5.

Transmission Gireuit

Ui 3.3 Wosieuagunsnlinlulunzesds

wrunmAsentevesgUnsalineg lulluadosdslu 3U 3.3 vedn Arduino mega
2560 @ousieuariulnideninaeuiamesilunain USB dugunsal LoRa  Module
\oudaffuuasn Arduino Mega 2560 Wauwash Tx uay Rx 1i19e OLED Module Foude
Kuveda Arduino Mega 2560 rimedn SCL waw SDA Tasgunsaifiomualuilunesdeay

yaurunsatavesaing
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Receiver Clruit

JU 3.4 Wansevasgunsaliaqluilaaiossy

wunmmsBessevesaunsalreluilaaiossulu Uil 3.4 vesa Arduino Nano
sulwidesarndiu 9 V. druatnsnl LoRa Module tiousiafiuuesa Arduino Nano  #H1u
wosh Tx uay Rx wtihae OLED Module \Jausiofiuase Arduino Mega 2560 &1y Pin
SCL uaz SDA Tavgunsaiiavasiulaaiasdaginuiunsalavesind uazudadiou

el Buzzer
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3.3.1 N3PONUUUNIAEIH YR

=l Ny
JUM 3.5 n1seenuuuNnAdsTgIM

nseenuuunAdsdnyanadu JUR 3.5 Arduino Mega ADK feidnifu LoRa Module
MdouanaineEeudosuda unuedn Arduino Mega ADK 9zdl 2 port fie D2 wag D3
\deuserfuiladauasileiues LoRa mwnﬁuﬁa%gaunﬂ UART port MO Uag M1 uuvein
299 LoRa fvmidilunstnmualmisiunsynany Sigadmunliliidu Wake-up Mode
Wewdsundedldeulumsasdnyginlyniasudyaa
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ES2-TTL-100

UM 3.9 msgentuuimIasiudyg

nseanuuuASassudyanalugUil 3.9 Tneliides ov fdedhguesaariilurin
Voltage Resulator L7805 ifemunusgduusesliiaeil sndufazddlidnguede
Arduino Nano il LoRa Module l#§udnanazdsiaiuliuesa Arduino Nano Wi
wadn D2 Uay D& wuu UART a1miuuesa Arduino agyihmsassaaeuldndilésuuning
fumnaauaienidold fmsefuardsierdun Buln 5V 1U#l Transistor wtely Transistor

adrausasiuludu OLED, Buzzer wagwaealy LED {unisudadouunglden
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#include <SPLh>

#include <Wire.h>

#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>
Adafruit_SSD1306 display(-1);

#include <SoftwareSerial.h>

SoftwareSerial mySerial(2, 3);

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

display.begin(SSD1306 SWITCHCAPVCC, 0x3c);
display.clearDisplay();
display.setTextColoWHITE);
display.setCursor(50,0);

display.setTextSize(2);

display.printin("Tx"};

display.setTextSize(2);
display.setCursor(22,16);
display.printin('Ready...");

display.display(;

void loop() {
if(Serial.available(} > 0)
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{
String input = Serial.readString();
mySerial.print(input);

iflinput=="1")

Serial.printin(input);
display.clearDisplay();
display.setTextSize(2);
display.setTextColor(WHITE),
display.setCursor(25,0);
display.printin("Sending");
display.setTextSize(1);
display.setCursor(d5,20);
display.printin("Rx No.1";
display.setTextColorBLACK, WHITE);
display.display();

}

else iflinput=="2")
{

Serial.printin(input);
display.clearDisplay();
display.setTextSize(2);
display.setTextColortWHITE);
display.setCursor(25,0);
display.println("Sending");



display.setTextSize(1);
display.setCursor(45,20);
display.printin("Rx No.2");
display.setTextColor(BLACK, WHITE);
display.display();

}
else ifinput=="3")
{

Serial.printtn(input);
display.clearDisplayl);
display.setTextSize(2);
display.setTextColor(WHITE),
display.setCursor(25,0);
display.println("Sending");
display.setTextSize(1);
display.setCursor(d5,20);
display.printin("Rx No.3";
display.setTextColor(BLACK, WHITE);
display.display();

else iflinput=="4")
{

Serial.printin(input);
display.clearDisplay(;
display.setTextSize(2);
display.setTextColor(WHITE),;
display.setCursor(25,0);
display.printin("Sending");
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display.setTextSize(1);
display.setCursor(45,20);
display.println("Rx No.4");
display.setTextColor(BLACK, WHITE);
display.display();

}

else if(input=="5")

{
display.clearDisplay();
display.setTextColor(WHITE);
display.setCursor(50,0);
display.setTextSize(2),
display.printtn("Tx");
display.setTextSize(2);
display.setCursor(22,16);
display.printin("Ready...");
display.display();

else
{
Serial.printin("not found™;
}
}
delay(100);
}
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#include <SPLh>

#include <Wire.h>

#include <Adafruit_ GFX.h>
#include <Adafruit_SSD1306.h>
Adafruit_SSD1306 display(-1);

#include <SoftwareSerial.h>
SoftwareSerial mySerial(2, 4);
int outputl = 6;

int cutput2 = 8;

int vall = 0;

void setup()

{

Serial.begin{9600);
mySerial.begin(9600);
pinMode(outputl,OUTPUT);
pinMode(output2,OUTPUT);

display.begin(SSD1306 SWITCHCAPYCC, 0x30);
display.clearDisplay();
display.setTextColor(WHITE);
display.setCursor(25,0);

display.setTextSize(2);

display.println('Rx No.1";
display.setTextSize(2);
display.setCursor(35,17);

51



display.println('Ready");

display.display();

void loop()

{

iflmySerial.available() > OX

String input = mySerial.readString();
iflinput=="1"

{

Serial_println{input);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(30,0);
display.println{"Order is");
display.setTextSize(2);
display.setCursor(5,20);
display.println("Completed");
display.setTextColorBLACK, WHITE);
display.display();

for(int p=0; p<=2; p++X
for(int i=0; i<=9; i++)X
digitalWrite(output1,HIGH);
digitalWrite(output2,HIGH);
delay(200);
digitalWrite(outputl,LOW);
digitalWrite{output2, LOW);
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delay(200);
}
delay(2000);
}
}
else
{
Serial.printin{"not found");
;

}
delay(20);

#include <SPL.h>

#include <Wire.h>

#include <Adafruit GFX.h>
finclude <Adafruit_SSD1306.h>
Adafruit_SSD1306 display(-1);

#include <SoftwareSerial.h>
SoftwareSerial mySerial(2, 4);
int outputl = 6;

int output2 = 8;

int vall = 0;

void setup()

{
Serial.begin(9600);
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mySerial.begin(9600);
pinMode(output1, OUTPUT);
pinMode(output2,OUTPUT);

display.begin(SSD1306 SWITCHCAPVCC, 0x3c);
display.clearDisplay();
display.setTextColor{WHITE);
display.setCursor(25,0);

display.setTextSize(2);

display.printin("Rx Ne.2";
display.setTextSize(2);
display.setCursor(35,17);
display.printin("Ready");

display.display();

void loop()
{
if(mySerial.available() > 0){
String input = mySerial.readString();
iflinput=="2")
{
Serial.printin(input);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(30,0);
display.printin{"Order is"};
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display.setTextSize(2);
display.setCursor(5,20);
display.printin("Completed™);
display.setTextColor(BLACK, WHITE);
display.display(;
for(int p=0; p<=2; p++}
for(int i=0; i<=9; i++X
digitalWrite(output1,HIGH);
digitalwrite(output2,HIGH);
delay(200);
digitalWrite(output1,LOW);
digitalWrite(output2,LOW);
delay(200);
}
delay(2000);
}

}

else

{
Serial.printin(’'not found");

}

}
delay(20);

#include <SPlL.h>
#include <Wire.h>

#include <Adafruit GFX.h>
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#include <Adafruit_S5D1306.h>
Adafruit_SSD1306 display(-1);

#include <SoftwareSerial.h>
SoftwareSerial mySerial(2, 4);
int outputl = 6;

int output2 = 8;

int vall = 0;

void setup()

{

Serial.begin(9600);
mySerial.begin(9600);
pinMode(outputl,OUTPUT);
pinMode(output2, OUTPUT);

display.begin(SSD1306_SWITCHCAPVCC, 0x3c),

display.clearDisplay();
display.setTextColorfWHITE);
display.setCursor(25,0);
display.setTextSize(2);
display.println{"Rx No.3");
display.setTextSize(2);
display.setCursor(35,17);
display.printin("Ready");
display.display();
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void loop()

{

ifimySerial.available() > 0){

String input = mySerial.readString();

iflinput=="3")

{

Serial.printin(input);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(30,0);
display.println("Crder is");
display.setTextSize(2);
display.setCursor(5,20);
display.printin("Completed");
display.setTextColor(BLACK, WHITE);
display.display();

for(int p=0; p<=2; p++X
for(int i=0; i<=9; i++X
digitalWrite(output 1,HIGH);
digitalWrite(output2,HIGH);
delay(200);
digitalWrite{foutput1,LOW);
digitalWrite{output2,LOW),
delay(200);

}

delay(2000);

}
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else
{

Serial.printin("not found");
}

}
delay(20)

#include <SPLh>

#include <Wire.h>

#include <Adafruit_ GFX.h>
#include <Adafruit SSD1306.h>
Adafruit_SSD1306 display(-1);

#include <SoftwareSerial.h>
SoftwareSerial mySerial{2, 4);
int outputl = 6;

int output2 = 8;

int vall = 0;

void setup()

{

Serial.begin(9600);
mySerial.begin(9600);
pinMode{output1,OUTPUT);
pinMode(output2, OUTPUT);

display.begin(SSD1306_SWITCHCAPVCC, 0x3c);
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display.clearDisplay();
display.setTextColor(WHITE);
display.setCursor(25,0);
display.setTextSize(2);
display.println{"Rx No.4");
display.setTextSize(2);
display.setCursor(35,17);
display.println("Ready");
display.display();

void loop()
{
ifimySerial.available() > 0¥
String input = mySerial.readString();
iflinput=="4")
{
Serial.println{input);
display.clearDisplay();
display.setTextSize(1);
display.setTextColoWHITE);
display.setCursor(30,0);
display.printin("Order is");
display.setTextSize(2);
display.setCursor(5,20);
display.printin("Completed™);
display.setTextColor(BLACK, WHITE),
display.display();
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for(int p=0; p<=2; p++X
for(int i=0; i<=9; i++X
digitalWrite(output1,HIGH);
digita\Write{output2,HIGH);
delay(200);
digitalWrite(output1,LOW);
digitalWrite{output2,LOW),
delay(200);
}
delay(2000);
}

}

else

{
Serial.printin("not found");

}

}
delay(20);
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