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ABSTRACT

This project create ordering system application on android phone by using
“Near field communication (NFC) which is short communication system for
communication between smartphone and NFC tag. Wherewith NFC using frequency
approximation 13.56 MHz and QR Code. We create sending system food by robot

control by AVR microcontroller.
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(Pair) L’ﬂ"}ﬁaaﬁuu,é’aLLanLﬂﬁauﬁaua Wy wNng sUa LLﬁaJ’iiasJa?iuq i@ msuidy
LaVuLan Iumammswﬂmmuuam meumaaﬂ‘uauammaanmmmﬂaaummmaﬂnsm
Buevd Aisesiulvuadiuneiu 'ua:uamuummﬂaumanmummﬂsm wszsaivinsg
yauduend agluszduaunii 10 v.u. mmwmugﬂgﬁ ﬁmaammulﬂwaamwm&a’tu
PR GREIE mmamﬂéau%ayaﬁﬂﬁdmiﬂﬂmv—maﬁ%ﬁ/laﬂ (TCP/IP)  udNIN
wanasudayauddsaunsolivihnadidmg Yeyaduaunsaifuqldse fegradu
Tnsiwitlofoasuniosiiilaiduduiend awmwﬁlaséa%’a;&a’lﬁmﬁulﬁimamq e 9
Tnsdmivaansindos L*ﬁ'mﬂné’ﬁu‘lmxazﬁtﬂ%ddwuﬁaQluimiﬁwﬁwzaaaqawuwsma’wuf'fulﬁ
ﬁawuwamﬁazﬁaﬁayaﬁaﬁulﬁ lnglisosdnuasatneaasinsdwiileds luinesluiniension
(GPRS) w3910m3 (EDGE) usy



JUN 2.3 msfemsludnunziiiosyiiies

= v - = -1 o v v [ = [ ]
fanidnvaluladiduewd azlasunisnarifuduetraunnly

' 2
[ LT Y]

990w udgunsalifefiofisesiumaluladiduiend delagadwiin dulurasninudoy
rudadinsimmunmaluladang 4 Tunnitesesfutumaluladiuond AddisiAniy
fedruty waluladdunisa + w@enia Wunisdeiaionimfnainduninves
Insdniifiedo FaumalulaBmanilldersionlenniuaiud 13.56 wnzidsad miloufy
waliladiduend walulasiinnsldodraumnsvanslulssmedu

Aaunsldaumelulad NFC isAhaunseliiafio wiu Insfn
Windruiniassuniearsianlefinisa (RFID tag) ﬁmmm%‘%ﬁwfmz%q%’aa.umizijﬁulﬁ
we Taglisudusadimsieailaladounsldan

2.1.1 msUsznaltinalulad NFC

2.1.1.1 vhawduarsienladnisa (RFD Tag) gunsaiiiefio 1y
Tnsdwilafiafifindasdu NFC Haaganunsavirudu RFID Tag 1a Fasnaninadoteu
orstovlodluiloguuiviminilidueTesgmuissodinies mehaoludnvasidilng
w14y Application Tudesn1sdu wu nssedudiszAriums mstreduaiy POST
A tgauAilnsdiiefialulndfuiaiasdiuarfionled Adadslifigndrsuiiy A
a130vM 5T Ruls ununstszumetasansiewlefvieiuan

2112 hewuduiniessiuiievledfugunsaiilefio 1y
Inséwidlafioffiladasgtu NFC Hsag aunsavihauduaiessueniienlad adoanis
gwdayaninofievilafinisa (RFID Tag) wwu msliauludnueas Smart Postenusiy



Tngfluanasazilonsienlofafinines (RFID Sticker) 1ilagiosniserutiayaann RFID Sticker
Wigaumhlnsdmidefefifiniaserulusweriionlofaininasuullames teyalulanos
fastsngiuanuulnsdwiiada
2113 msdeansludnuniz Pier to Pier (P2P) 13aseu NFC
daumsosanunInfiazindedoasiulasasildiilodeanisdetoya oy nsdwidieda
aoaadoaniiiilaidu NFC amnsafazdeionaliuimuldlnenss ifeahlnsdwivisaonaios
dsnlndiuluszesiirdessuitoglulnsdwivisasaannnsns wiuld Aasnsoiiezdsdoya
fefuld nelidasimuasotisvednsdwiletioliinasilu GPRS wia EDGE (Uusiu
' fawiumalulag  NFC azlaFunisnandadusglrainlu
Yagtu ustgunssifiefiofisasiumaluladl NFC daflogodnadin dudulutasmadeudiou
Faitnsiaumealuladang q Tusnilesesfusuinalulad NFC imdnuiAndusediaty
wialulad SIM Card + oM WumsdataoniAfinaIn SIM Card vadlnsdwiilofio
2.1.2 gunsaifisesiumaluladNFC
gunsniiisesdumalulad NFC ldunilafiorawdny W Nokia ua

= 2/ [ | [l
Samsung LWWUAY BNAIDEIILTU

MINT 2.2 uamgunsalnsasiumalulad NFC

Nokia SamsLng
Nokia Lumia 620, Nokia 700 Nokia 720 Samsung SGH-X700 NFC ,Samsuneg D500E
Nokia 701 ,Nokia 603 Nokia 6212 Samsung Galaxy Ace 218160
Nokia 6131 ,Nokia 3220 + NFC Shell Samsung Galaxy Nexus

Samsung Galaxy Sl

Samsung Note Il , Samsung Note Il

2.2 OR Code

QR Code fi sWaansdid (two-dimensional code) fianunsatufindeya
wu fntiade sy nmney neswiagnaalilusuuuudimdsndnia QR Code annsn
grutayaldminiiniuadldeuienimiawi (Bar Code) fildpglutlagtu msifudeyar
annsafudoyaldinndt Bar Code luvuzdl Bar Code (one-dimensional bar code)
annsniutoyalaszinu 20 dnuse QR Code aunsatiudeyadiay didnus (lugy
ASCI) 2,953 binary bytes tfiugnuse Kanji Ligega 1,817 dnusesviauvia (Bar
Code) Tapannldlursdinuesiu Logistics @msunisaunn nsdrsiadua iWudy u




QR Code Unnlgluraning ﬁmﬂﬂumiﬁamsifmga N15AA1A NISUSTBIEURUS wazns
WgsiY umUns (card making)
U3t Denso Wave wasijtu l#Usziug QR Code Tuanldlu T a.a.
1994 uazlitunzdoudnivite QR Code wamlluswanmsgiuainaves 150 Wl aa.
2000 L%‘Lw“l*ﬁ’ﬁ%ﬂﬁsmﬂdjﬂuLLﬁzﬁ?ﬁIﬁnuazﬁmaﬁnm’bﬂmamwﬁaﬂ Wy 2198153309
WeALA wSoruds Wenslavan Ussnduius uasnisieasluszuuseulay
Insdnvidiefiaiiavanningiu OR Code Fasilnmanti dail
1. findeemegula
2. NlUsInsue1u QR Code (TUsUNTUEIUSHE QR @1unTnluanin
adalews iy The Kaywa Reader, QuickMark)
3. 43 umasiiin
4. WnsfwniazAaalissuulfuisnis Window mobile 38 Symbian
Version 6 TulU w3aszuu Java wadBulnsdwisulvl wu IPhone @nnsaldloiag

2.2.1 Usslnavvey QR Code
1. Wuv Real-Time nds uaAldnasslulnsdAwiidsiiades QR Code
IUsLLniuﬁ%mujaaé’zgé‘wzﬁﬁmflu%azga’tﬁlé’ﬁuﬁ
2. WUV Snapshot/Capture fa daulalusunsuudaieninain
ndasilefio Tasdwnm QR Code rou udUszana Code tupanun dydnualfmas
Lftﬁiﬁﬁﬁiliélll.ﬁmrwﬁiﬂﬁ'lﬁJ!LuﬁW‘uLi"\iJ’Wﬂ%UL%IEJBﬂ liazluanwmisdefiud anilneans nio
Vulaeiang

2.2.2 Uszlawiuas QR Code

15787315017 QR Code anusegnalilavainuatysuuuy wu
wans URL weaiulyd domnnu wweslnsdnt wazdoyaimdusidnus ladnunnuny dagdu
QR Code gmiluldlunanes sy mexazmmm%f;ﬁﬂﬁg&ﬂqﬂ?uﬁ'ﬁﬁudmlwg%ﬁﬁaﬁa
funnauuaziieds Alindeudsunniuduiy ssloniiiuldiaiignues OR Code Aoms
wans URL wasdules sz URL Tasund udnzandiennidasniniianuen waguieiif
Yedudauinn udse QR Code s1isaureniiofieanaunu QR Code 7ilsmuiiuniy
wAnfuAee, wiains, Savans 1an defesrReddriuma QR Code T Uuiintaya
aglandaluifd Als Hudliuinsinsdwifiefiofiun walulad QR Code  unld Llalyi

LA .
LYY |

dliusnisannsadifiviayaddnyldognmmsa Snisdsanunsaasne OR Code il
dudlaognadnee) lwunu
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2.3 m’a‘ﬁ@umLLawwﬁmﬂf}'uﬁﬁ'mumﬂixuuﬂﬁﬂ'ﬁnwsmi!,r,aumaaﬂ‘

wounsesddugonduasiilassadranuuivaiudounisuuuausin
(Stack) %dﬂuLm‘i;UUﬂﬁﬂaﬂﬁ (Operating Systern), fNaLAawls (Middleware) uaziemn
wataFuRid il ideiu welddmiurauuugUnsainnmiadeuil (Mobile Devices)
wu Insdnwniione Wudu

MINTIYBLLBUATaEA TNUg uB LS TULEYNT tAasiua (Linux
Kernel) Faldf Android SDK (Software Development Kit) (luadasiladmiunisiamun
wannaLAduUNsEUUUURNYT Android wazldniwl Java lunmisWaun aantnenssuves
wounsnEn (Android Architecture) ﬁugnuﬂaaamﬂuﬁﬁu%m ponilu 4 Sumdn

Applications

Home ] L Contacts ] [ Phone J [ Browser

Application framework

—
, S,
—_—
—/

Activity Windaww Content Miew
managec manager pravidans SYSiany
Package Tefephony Resaurce Location tatfication
ranager manager manage: rmanagear manager
Libraries Android runtirme
Surface Media - Core
manager framework SQLsie librartias
[ CpenGL| ES ] [ FreeType I [ Wbt ]

Co I e 3 = e

Linux kernel

; E Flash marmarny Bindar (IPC)
Display driver Camera driver dniver driver 4

Sudio
drosers

Power
management

Keypad drver WiFi driver

SUM 2.4 uamsddutusenndiaduuuszuuduRnig Android

2.3.1 funevmaindy (Application)
fuiiindutuiieguuanvadassadeaniinenssy Android Sady
duvoaenndinduiianunldin Wy wowndiadu Yu / ddwd | SMS | Uffu , unu
i, dvusees, swiedinse Wudu Faewwiiadusredluguuuureslid apk
Tawluudazeglulaidavas data/app
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2.3.2 Funermdtrdulsuise (Application Framework)

luﬁuﬁazaufymlﬁﬂmﬁfﬁuma’luﬁmﬁn‘%‘anwmu laaritu APl
(Application Programming Interface) F1 Android Ieeanuuulifieanmsdndoulunsld
11U application co‘mponent Imaiu'ﬁguﬁﬂiznawﬁaULLawwﬁLﬂ*ﬁmmuﬁ%mﬁdﬁ

2.3.2.1 View System tJugdnuiildlunismuaunisyhaudmiunis
asauanndirdu wu lsts , arids , text boxes , buttons W&z embeddable web browser

2.3.2.2 Location Manager \udiuiidnmsiieaduaisiumiaues
isasgunsalnanLAd auf

2.3.2.3 Content Provider (ughuildmuaunisidriedoyaiiiinig
Tausauifu (Share data) sswiauwewndinduiiuansnafiu 1wy fayaginse (Contact)

2.3.2.4 Resource Manager Lﬂudauﬁ%’mms%mﬂaﬁmq Plalgd
Yoalanlusunsy 1y 3Unm, localized strings, layout S‘zj"’wzaqiulmﬁmma? res/

2.3.2.5 Notification Manager Lﬂuﬁluﬁmw}uﬁﬁuﬁ (Event) A149
Anansuuuauanue (Status bar) wu Tunsaifildsutannmiaaeililisunazmsuds
Waudus sy

23.26 Activity Manager Uudiuaiunu Life Cycle w99
wonnAndy

UM 2.5 uanstuuevmdiatuisiuisa (Application Framework)
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2.3.3 tulausis (Library)
Android dusamnguuedlausnisineg Addnuaszdanusuiy
wilining wWeswisanuazmnlrsuiniausazhesen s Tusun sy Taosagh
yaalaus3iddanu

2.3.3.1 System C lbrary Junguuaslausi3uinsgiufieguu
ﬁyug'lumaqmm C library @130 embedded system ﬁﬁﬁuyummn Linux

2.3.3.2 Media Libraries \ungumsyinanuiiadiiiile wiu MPEGE
H.264 , MP3 , AAC , AMR | JPG , ay PNG

2.3.3.3 Surface Manager L‘l‘JUﬂﬁ;um‘ﬁmﬂﬁgﬂLLU‘UW}'Wa N33
UIRED)

2.3.3.4 2D / 3D library Uunguusansifinuuu 2 87 wse SGL
(Scalable Graphics Library) wagiuu 3 315 %39 OpenGL

2.3.3.5 FreeType Dunquuaslauny (Bitmap) uwaznAmes
(Vector) &miunisisuinas (Render) nw

2336 SQLite Uunguuasgrudoya lnednwaunaiuisald
giudayaiiivtoyauanndindusiag 16

2.3.3.7 Browser Engine \Junguuesnisuansmavuiivuninwes
Tngoguuitugiuvas Webkit Seaziidnuazadreiiu Google Chrome

2.3.4 Android Runtime

Dududesiioglutulauss feagusenauing 2 drundndedndry
nilsivhaueguuiaesiuavasdyndiifie Android Runtime d4Usznausie Core Library
d1m3un11an way Dalvik Virtual Machine dafife Java Virtual Machine luuuuwas
LeuRsBEias Fsgnosnuuuindmiugunsaifliliihonuusmeiuarivieaudidiia
luweumsesdthuudazuonndiatusssueglulnsigaesiaes uaszil Dalvik VM vesiias
oty FuiulAbaveausiazuannainiuifuagly v fusnanniu

dm3u Core Library Guilu Java Library ﬁudaﬂwrﬁ%mﬁauﬁu
Tu Java Standard Edition (Java SE) fsiliamunanuawmdinduuuid wivndlaus3il
T Java SE axhiillunaunsssduasunlausisiaieiluiounssadudniisuuuunislday
fuansinsaenty



13

Libraries Android runtime
Surface I Media - ) i Cora
manager framework 0Lt I litrarties
4 g L - !
1 [ Dalvik vinual
GpenGL| ES FreeTyps Wbt raching
SGL 581 libe:

gﬂﬁl 2.6 uan ulausn3 (Library) wag Android Runtime

735 ‘ﬁ”’uﬁqﬂfﬁma%ma (Linux Kernel)
58UU Android tugnadauuitugiuresssuuiinig Linux Tag
Tuduiivdiflafdumshamanay dw uilaodrnnnnudresiodesivainunilnonss
WU A15IANITNLIEAIAN (Memory  Management)  Asdanisinsiud (Process
Management) Msifeuniair3ate (Networking) Wudy

Linux kernel

Flash rmermary Birder (1PC)

Oisplay driver Camera drivar

driver

orver

‘ Audio Power
AT FIUE
NiFi driver grivers managermen

Keypad dnver

it
il

-l LA &

U 2.7 wans udundiaadiua (Linux Kernel)

2
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2.4 21¥111

Tulanvaanisi@eulusunsy Samwunnunsliisudonfnwiwaz il
Tnsusiaznuriiufifgasugaesituanseiily uasnmiliitdninlauiomegann
Afen®19171 Uava) Satfuindunwniieudnsisuluged nwnarduiamnles Sun
Microsystems Tutl 1991 deunfaiigeamslinaunildauing avaindenswan uag
annsolduuginsallafldlaabifieintuuanvieulaunanviosunis il¥anwniinanoiu
awitfimnulaaduuasgnlisuediauninats lid19viduntsimuilusensy
assaUsylomisngg viawinssislUsunsuvualvg siluisluaunsaiszuvauesnaile
7137 (Embedded System) wulnsdwislatie w3aneufmainnnisiieg Ainsldniw
alumsiannewndrduliiutuill

AR Qnﬁmﬁ'uima James  Gosling  warmAMy 31NUTEUN Sun
Microsystems  lagilinguizasAiy Ao Wﬁm%“urmL%’EJ‘L!IU'ﬁLmimﬁaE]aé’ﬂuqﬂnmi
Sueinnseiind nadild Aa nwidmiudeulsunsy Fududnuuzvodusunndeng
(Object-Oriented  Programming) #sanusaldauuuiulase Inamalulagainty
oerdsznauiididyeganiadeife A3 Fadunrwmildlunsidounasiaun
lUsunsy wazBnathefifie Java platform Aeunamasuniaaninuindouiildlunisiy
TUsunsua1 Teslusunsuannasyieuuy Java platform ity Java platform 1z
Usznaulumeaosatg Aa Java VM (VM) wag Runtime library TUsunsuaniiisudeu
Fuagyiauuuuwanesalailailil Java platform ey

2.4.1 T9RU2IN1¥I1910

2.4.1.1 7 Java WunwlusunsuitirslunisGeus nw Java
finuanumenag feil wu deudetwundanedy (Platforms) s 18 amnsadou
lUsunsuuuy OOP (Object-Oriented Programming) léd1uain Tuswnsufivuimdn wavi
Fmadeuligeondutou dafulusunsuidousoniu Java Fereulndldienasnay
asvdeundeRawa1nlusunsuldiees a1 java Wunrwivihaudlaladeunn i
PaEazsndaziAnteiianatn auddaldine fusyansnnlunsiaunasiining
Banguga
2412 2w Java Wumsilisulusunsindsing OOP (Object-

Oriented Programming) Mst¥sulusunsu@eing wWumatian1s@eulusunsuldiidnves
Wuluga (Module)  wislusunsundudiug muanizuindeunisvitauveslusunsuds
Foni1 Method Taenn Method fine sulious wienmsviinusenalaogmils lngazgn
swsweglunana Smdnnsdsulusunsudeingaziesesdusznauvaslsunsusedu
aatanioing 13un31 Object  Fog 1y Tmgiuoudiuld wu sn Fud uie Tngili
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annsououiiuld 1wy wnnsalsneg deyaragues Object szgndoulinaraioniy Data
Encapsulation Fsfivseleailumsudlydoyania Method 1n7 floglunana lnelsidwa
nszvusensyieunIeenliviunes Object fu wanainiu Java gellmauaniRnisay
ven (Inheritance) Wiadsrhuuazienandnungeneg vosamawiludnaagn vilwdoy
Tsunsuldietu uasillassaiunmhouiliileiouasiaudmudi

‘pBouyancy = 20
gCollgrngd

pSize = 18

-mPrmdurcO‘l“ ;
mProcedure02() .

U7 2.8 uana Class 189018197177

24.1.3 w1 Java udasysaunanvasy Java is Platform-
Independent) Java udasydaundanody Wesedurasaln (Source Code) uarluund
1éa (Binary Code) Pwliianunsandsuinelusunsuainszuuneuinmasnisludszuy
AaufmasBuldogsitenny

2414 mw1 Java Tszuunisviniausaviiszuumiudasasui
Java dzfdsssiiiudinusznauves Java APl Tasfinissausiduamadieginnune

FuoILANNAEAINTUNSIWEUlUSLATY
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2.5 279" PHP

PHP fianiwn script amwmmiﬁmm server-side Scr\pt EZNR] 19U 'L'u
il server LLa’mnmLamawamm browser 18467 client wazusnant dudady script it
embed Uu HTML 8naag

PHP 1Uun1w1daman scripting language ﬁwﬁl‘qmaqamﬁua@uh\léﬁ
Bundn andud (script) waznanldaudesodesulayadds Tasiisngiulaseasiadds
IMNNIW AT NI WAL mﬁ:mﬁ%a

anNuEID PHP mmnmamnmmmuauq Ao PHP Tasuniswanuay
DaNUUIN LW@I‘N’WIUHﬁai’NLaﬂﬁﬁiL‘U‘U HTML Tnsansaaasunsnvsausloionild
IGERLISRE muuwﬂan'ﬂ PHP JunwiiSenin server-side  script 38 HTML-
embedded scripting language 1iuedpsiiafiddyriiavilsiivsliisnannsaadraenars
WUy Dynarnic HTML "Lﬁasmﬁ'd?::?m%mwLLazﬁmeiumniu

Towaqulidn PHP I6umsvimuniuen tiounudt ssi suuuudiag Tagl
fmmanse wardidudensaiuiriosiloviinduuiniy 1y Aadorundatoyanie
database 1Uusiy

PHP lasunismeunsifuadausalutiam. 1994 91ndufinnswannden
udndu Wunesdu 1 1ud 1995 wesiy 2 mewiuldioin PHR/F) Turnsszning 1995-
1997 wazie$du 3 419 1997 F4 1999 13U 4 129 1999 1 2006 wazluilagiu vofdu
5.2.6

PHP Wunanuilidulanannguesiniannludadowes waduady
138 OpenSource daifu PHP Failmswannluesinid uazunsvarslamanizogads
Jield5auiy Apache Web Server szuuUfiifietnatu Linux w3e FreeBsD 1Budu lu
Uagdu PHP awnsaldsauiu Web Server wanuqfuusyuuUfjiiiniseenasiu Windows
XP/7/8 \Uudu

2.6 MySQL

MySQL  Faduszuudnnisgiudoyaladuius (ROBMS : Relational
Database Management System) Fafuifeuldfumnluiaaty lnanwizagedslulan
94 Internet iilasan

- MySQL WuBwasmedugrudoyadifiussansnimga

- tninungudeyaiiaslt MysQL duseuiuluaiusands nissesu
Iugld warruavestoyaduiuumiaa
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- anfuayumislinuuuszuuUHURMSINLIY WY UNIX 0S/2 MAC OS
Windows

- a1u1s0lgausIniy Web Development Platform (u € |, C++
Java , Perl, PHP , Python , TCL , W@ ASP

- Iisumnsfisueganluilogiu wasiuuliugstudess luowan

MySQL  daiduzaniuisuseinn Open Source Software @1130
Download wosdalansuatulannduneiiialagliduailiaslag msualvansavile
A1UDINTS MySQL  niiedniUnsaiu GPL (GNU General Public License) daiu
~ darmuavesenduisssani lassnfunstuasindddavils wisvililalunsdisnag
annsovdayaiudnldndiuled www.gnu.org

2.6.1 aanUaunIsuwey MySQL

Tassasamsvinauaes MysQL Wudnvmensinanuuu client /
server aUsznausny 2 dwundngde dawvasiliuinis (Server) uay dauvoslivinng
(Client) Tagluusazdrufasdlusunsudmsunisvhaumuntifive s

druveliuinig (Server) Wudruivimthiuinisdanisssuy
giutoya Afesh MysQL server thuas wasiluitdaiutoyatian

drvasfliuinig (Client) Aafldtiues Wsunsuldamludauil
Lot MySQL client , Access , Web development platform @149 1y Java , Perl , PHP
, ASP
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2.7 2497 Charger Board

23995 Charger Board 1Juasiduuvasiudalvluiususlunndiul
ﬁwsLfJ‘uLma'aﬁﬂLﬁ@‘Lwuﬁiaﬁﬂﬁmama%m;uﬁwmmﬁamﬁ 29955 lnEpaunneas +9 v
Fald wumwodsnuau 6 Aeu wazdiannsavsaluteasingld Adapter nlw 220 v 1y
+9 V 12995 Charger Board §1795vn4 Electronic fidndayléiun

2.7.1 2995 Bridge Rectifier: 995i3panszuaniaSundnodnmils

Tusadliiesifetseslwihifiquanvdlunisulasdyyiunssuaadulinaedy
dyanadviihnszuansadafinuaniBoouliliinlvadw Wluiienislafianimis gunsal
Fsldlunsuvasdyaaliun lalen

PRt

DI
w(V
el >| W
. el —
Vel ~ I "
1
1" \ o T

sU# 2.9 uans msudastwihnssuaadulidunseuanss
n1sudasliinszuaaduliilunszuansalaoudng udieed 3
sULUU lun
- Half Wave Rectifier w30 wuup3eniu
- Full Wave Rectifier 3o uuuifiundu Tinsaulasuuy
Center Tab lngrimuayauiunanuemssutandundn
- Bridge Rectifier Wunuuiinpausnguuuumiiatuiy ud
luliviiaudasuuu Center Tab
TulassawdegldnisuadluihnninsSsanszuanvuifuniy
(Full Wave) Apnsasideansuuauuuuind undiladuazsiodni asamvesiaasuioduay
dnmazgmiheeniiaawmiinde filugu
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T

AC INPUT

|

f
DC QUTPUT
'

R_

U 2.10 wandvstssanIsialuumuaauy (Full Wave)

Tuuray mqimmwmwaaauwmamm’mmm A wouayFeniifial
Juwan uavdh B i LUuaummuaumm3@1«21maaumﬂﬂaummwmﬂ%mwawma{,maa
1nlom D2 uax D3 masﬂuaﬂwmzluaamamuumm.amlwamma%mm A ulalan
D2 Prwsumulvanuatlalen D3 udnduiingda B veaiiauuas Faguil 1.8 n. wamidle
wssulvladuidsudranidutiun fih 8 wasluauitth A mstnszuavedlalenas
LU?{EJUIUI@EJL%IM%’IHW] B voswanRsnil siu D4 anusmuniuluan waz DI AUt A
mamuaamaa hrmausaiuanaseuluanaziind Wiy D4 Aufumulnan uay D1 nau
i A mawuauﬂaa ArnakserunnasaulvanvziBaniufeIfunouLInA i ummnau
yesuuy fefunmsihnssualalenszfnaduiuiiazassih 02 fu D3 way D1 AU D4

2.7.2 7993 Voltage Regulators
WITAsAL IR Ui A nvsEivwssule e lidiaaedilal
wWasuwlasmunssuanigliiuivaauasuswiudunalaginly

2.7.3 1435 Voltage Divider: 2995UUILTINU
2vsuvnsadu i dursesfiviimdfiudsusesdulwiasniy
FEAUAN 9 MUANNADINTT 1asTanwaziuIasLuvaynsuansaudseanilu 2 vils
AIEUADI99T wuswseuliiwuuliinnse vl (Unloaded Voltage Dividenuaz24s
wuskssnulvihuuuiinmselvli (Loaded Voltage Divider)
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2.8 2437 Motor Controller Board

Juinsmuaunsuyurewaines lnauawmeidonasuawmaivinmniy
Sasyreru $41u2995 Motor Controller Board i wihavsiimuandedis uazieasi
AIUALABINTALEN AN LN auilliAse995119172995 Chareer Board Fer3astiazviaud

satvilimInauainga1n49s Charger Board

2.8.1 H-Bridge Circuit
wannsvasNestiuasUseneulumeaing 4 ¢ 1Tufife S1, 52, S3

waz S4 tdues Faluguiedrmglifiuawmes (DC-Motor) Wuluan (Load) 1042993

+
|l

<5

'gU‘ff'i 2.11 w@ny H-Bridge Switching

TuannzSuduaindnndala (Of)  agozliifiorlsfniutdy
wisglidiinszualuihlnadduownss wazdioisvihnisde (On) @ad S1 uaz S3 wioudu
silumsidomnasildinssualiiilvaduuawes :indhvinvessewmesluiaaues
uawasIwhMuaimefanunvaulaluiieniaeiidse (Forward) (aymyuuuusadivuniing
v3omudauniiniiy %uayjﬁ’ué’nwmwm manuraainnislutanas) wazlumanduiu
dmnisiinsde (On) adad 52 way S¢ wieudu favidunisi@iouteas wasildiie
nszualihlnakiutawmed anndravteweiresludairuinuosainad Sevialvuaines
anusovulikasidunsmpluiinnesiisa Reverse) (nauRamaiuATaiusn)
nangudedudeamsniilulflunislursasmunuuaimediiie
AIUANTAN TN S UYBLBINDT Lasgdnhladanuaan (Mosfet) unluaindlunis

AIUALTAAN NN TUYUYDINANDS



21

2.8.2 MIAIUANAILLTINOLRDS
NSAUANALLSIVDINBIRRI AN s avh NS AU ALTE T
L3unnAsausILamas A st s Saoiasail
2821 msUSusziuusasulasldudnnisidsusanuduniu
1992995 Seviliusafuanaseudoulusae miaxl,ﬁu’iﬁﬁ%'ﬁlﬂunﬁa%'wamm@gglﬁa
Wosnidliiinnasendisiuniu mdulihuEsuiiumdnuenudow)
2.8.2.2 n1sususzaunsnulaunislatauvasinel Tnasesu
uswuadeildastututialnuadiale 15158n38Mm5T91 Pulse width modulate waz
Fundasdernlauazdraliniidiilada (Duty cycle) 3annsiil Taudefa winis
\donruiivasiadlimunzauenvasyliuamesauls

2.9 w3
2.9.1 AUNUIYVDUTULVDS

Wuwed Wugunsniiilinsanduanislaqiu aumgd & uas wie
Tageinqlasardondnmisiiuandnaiulumuusioin wy Wumesdum Tnsedendnns
azviouuawasdruazd Medndualaziiuindunisnsinmsagviounawnnninde 15
FeannsathuasaziounwUioudisuls lagldddumesds aunsalsmanlulld wu IWle
Lalan Inlémsmd@anes LOR Wudu Seilanulasiouannn Tasdwluafzuansmaiendnn
TuguresmudumuiivAsulunuanzvessdumesiug

2.9.2 AuaNURATINTUYDS

Wuwesaeerls luitll wwwetumiildnsetuaniizle 9 wu
gaml @ uae w30 0 s o Tesendevdnmsiwendnsiuluusasd iawdsunn
AosauURvesiEnd ullunaniadinislwin wwu fldauiulu Robot As iuiwes du1ad
lagarfendnnisasnounasvasdviuazdan nadldnudezsnuindynildnsinisasiou
wannAnidd dsaansaiuasaziounndsauiisulalasldduduweasio gunsal
$wan WA iy Wldlelon Tldvsudaines LOR 1Husy Jeasfianulidauaanins
L%uwa%fiwlmjl,ﬁaLLamamamww sruansnalusuAnusumuiasulumuaniizuesd
wudosiy 9 luagtu luasnadumes TiWanaluun fiduesldislddonldunane
fhaasiietu Sanuudueu ar Fwhlfisaunsaisadenlunsldaunnntu dlu

Tassnuidonld durswsaduaes ( Infrared Sensor )
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2.9.2.1 durlsusadules (Infrared Sensor )

Sursusadunadifinruegindusglugiaszana 780-3000
wluans dadunaaiiliannsaupaduldmenivar faduitonfivminnldlunsiesns
venTiaduiveanneg mszlamnssuniusesdygrasinuasdugiides Snanisadag
2esiildlussuudursusalifimnududounntdn uazanuundedovesdynmitdedsl
mmv‘z’jaﬁaﬁlqﬂum?ﬁw‘LU‘I*ﬁam

TnaluszuuBdunsusaazdasdiindasds uasiaiossyu Fans
a%dmémdaﬁuﬁgﬁmLLﬁiﬁﬁnniﬁdLLaaaaﬂm'lu*&Nmmﬁﬁq@nﬁmmﬁﬁaqlwamm
535UA1 ApABILINANI1 20 kHz lasazld IR LED Uudiduuasdunsusa drmunisasne
wwipasuiuazld nldlalen vielnldnsudames Wussuuadlneiitaniasiunay
\wdosdeazdnaiaminiiy dmiulassnisiarldauauiBvosiinldlalen Aifladiuasn
annsTnuLdasyiliusinamenseuaiiewullalalendaiuduniuusiaand
vouawilv Voltage  finnasoululdlalonfidnuinaruludie wazldlunisnsiadum
unasiuvamaniafivelduaniiennesely

UM 2.12 uansfatadueiduviian
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2.10 KEY PAD

2.10 mmé’ﬁ"’ﬂﬂtﬁlmﬁ’u Input Logic

 Tuaumiediu Microcontroller  gunsad Input  1HudsdnAty 1y
Switch, Keyboard QUnigﬁmﬁwﬁtﬂumuﬁnﬁmﬁw%’Uﬁmm’awmﬁaixw Microcontroller
Fudld nsfewsio Keyboard fu Microcontroller Huansnsavinldvaisds sadiuat i
maaammuﬂqﬁ‘ﬁl’um3ﬁwmmaaua%mﬁc§aanuuuﬁmumﬁu Tuswunadssanenaladnuau
Switch tilee 1-2 fwihddy uiansasanuuuLas i uad Ut uReuTB It NI
Tansavianddnnumnenarswini Tngldsniudesldsuau switch waneiliduudos
iy Switch @ miuliluntsdanavesninuuuainea Wusy Felunuuialsannduf
amiin1soenuuUeTEmSUEuseRY Switch uaz Keyboard fuiufiaulagiaws Ty
nslilefdndagudmivimmiriingisaeunsviienives Switch feq wdsdaenilldlviiy
CPU  iiovinisyszunanauazandulaluntovdafile wiadelsnaudmivdlday
Lulaspaulnsataasdruninudinlitonldignsdndmszdunsauddsaaziy
dunuanlanelaglisudu udaziunldisnmsli CPU vinmihiinesnsiaaau Switch e
LolaBnsd %'aLﬁaﬁmim'}mwﬁﬂmﬂmaimué’nzLﬁudwﬁﬁﬁma@eﬂjé"gﬂf\’u 2 LWUU Ap

2.10.1 NSHENATUWUY Switch 471571

Tngludsiozmunvdmsuauiiiaugenisld switch
Fnaulaiznidn videlunuiidoinisuandayin Input *uaamazagmaanmnﬁ’uimagm%a o
Tisnsuuuiaededdsuudnues Input innwiiusuau Switch figosnisesldlusyu
ui pelsRmnuAsitauasmnuasielunseenuuuinnsuandaulusunsuiiensivaoy
vsisus Switch fignnaldinaniisnisdus wsiznisvinnuues Switch usaziane
woneananiuagdasy wiismsiifadefannuduudosiuunedannduiieges
Tiuszuuiidanuindudedd nput  wne Fe35nsivsdarnstaehmidudasos
Switch yndunTiefuy Common 13 dmiunihdudadndiuviavas Switch us
avdhivzsaudniu Portnput wasszuulagnse Sdaannudd Portnput Hagvinises
anusvadyguiwiueulideways Tpgnisdasumudniunninuas Port-input i
undsineld (Pull-Up Resistor) fielehanuzuasladnuas Port-nput Siaudu “17 ot
masaatluvaizdidiliinngne Switch fla dmsuaisiuves Switch Avzsoas Ground 13
sahudlofinisna switch flafasiliiumisueadn Input duddwiu “0”
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P

JUT 2.13 uanaiiag1an139Me293s Switch LuumIom

2.10.2 N197D2995 Switch WUU Matrix

Tnedanisiimneiuszuuiiinusndudadddaiu Switch
1N 1y 293wt Keyboard #ilfdmiutlauardua didhus wastamumie G
ainauliazmindiviudldaulusgiunn dreenwuulilisiuiu Switch  Keyboard
fou zazenuinsAumiuisesne fdnyiiegdoutusdluAdiisvatey
fu Tneiansiozdadliwedn 2 du Ao wasndmiveiumaniuze Key-Switch 910114
w07 (Row) wazwasadmyuvimiiideaeenly Scankey Tuusazudn (Column) 1837995
Towd1uruaee Switch %%uat;iﬁ’nﬂummmmumuamﬁ’ﬂﬁlﬁ wu anwdurune axd4 fagla
Wanun 16 s (udy
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UM 2.14 uamaiiee9an196e7393 Switch WUU Matrix

laBA8n1s Scankey WUU Matrix fasviitazndn (Column)
Tnasuanvdnusnlunmdnaainenud iy dwiudnunzvaimsdensasianialuves
Bnstveounanuzvesdyyadumdu input TitAdu 17 seliiewanslasnis
AadIR UL Pull-Up iy Port-input selinau Inelunis Scankey sevimisduman
(Column) Tagdseaaniumssiu Portinput WiiAndu “0” sy 1 On udfeudian
Port-nput idmnaseasuimndndenadu “17 egwiold dedmuidtaladu o7
(Column Active = “0”) Aanansanstuldiuiiindinsnaf g uiidumis Row uay Column
ffuq uddmninssaeianiu 17 Aludsunis Scan 18 Column dluSnlaevnesss
wilpuriuiu Column wsnauasunn Column
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2.11 lulaspaulnsaians AVR
lulasmoulnsaaas AVR Wuladlulaseoulnsamaivasusem Atmel i

andnonssumeluifiuuuy RISC ( Reduced Instruction Set Computer) Loelaid ey
wiAnwiies 1 galunisufifiauly 1 dds Tneasuszneumemheainuilusunsuniely
duuuuunay Wsunsudoualduy In-System Programmable wazluunauasdsaunsa

ﬁmsﬁmumﬁwL.Lmiwammammﬁwﬁa%'wLﬂugmlﬂamma% (WaulUsunsutiadnsaiy PC

wiolodrduq wardeaunsalusunsulifuiuasld) Svunvestheanusinuuesves

loBusiazd ondretnnuauRidessuvedladives Atmegasa eyl

Duladuun 8-bit Tinwdseusi

flaseasraneluwuy RISC
fiendsmuaumahenlulaseouinaaaes 130 fds fdsdrunn
sxvidSalusoudynuuniinien

fismSiamesiluvun 32 x 8
fmieaudilusunsunislunu Flash uie 8K Bytes iinns
TUsunsulauuy In-System Self-programmable
fimhaanudinigluluy EEPROM wuin 512 Bytes
fimhearudnigluiuu SRAM 2178 1K Byte

Bau / av i 10,000 At dmumiisrnus iy Flash  waz
100,000 d@wiunilennudiwuy EEPROM

AvuAn1T Boot Code Section lususiiasngg uar Lock Bits 14
(i1 Boot Loadder)

Programming Lock for Software Security ﬂa&ﬁwﬁalﬂ‘ﬁ
Timer/Counters wu1m 8-bit 2 @ wazil Separate Prescaler Tvum
Compare 8n 1 @7

16-bit Timer/Counter with Separate Prescaler, Compare Mode |,
and Capture

1 PWM 3 %04

finsfasaluy Master/Slave SPI Serial Interface

1w RC Oscillator meluled wazneuanledle

Vaudiusediu 2.7 - 5.5V for ATmega8A

yiauiingud 0 - 16 MHz for ATmega8A
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2.11.1 lilpsmaulnsaiaas AVR laudewanitu ¢ nqulvalq Fail
2.11.1.1 TinyAVR — ATtiny series 1wuluas Tiny13 , Tiny2313
211.1.2 MegaAVR — ATmega series LUULUDT ATmega8
,ATmegalsg, ATme§a32, ATmegatd
- Indpanudlusunsuuin 4 - 256 kB
- Hau ey 28-100 w0

= o

- fgpdndafiaunsndanistumhsaiusiifvualuguniy
- flidnmesgunsaliasuannluiled
21113 XMEGA ATxmega series uLluas ATxmegatdAl,
ATxmegalZ8Al
- fwtheaaulusunsuwunn 16-384 kB
il

uunnldnu 44-64-100 1

=

- fduwvasgunsahasuunludiledlaenisldauiu Digital-to-
Analog Converter (DACs) uazdsaunsaildousiaianiz Inawgnnulanulvaiuy AES uas
DES (wultdmiunisirunswaaiudi)

2.11.1.4 Application specific AVR \Tulodfiasaiialdauansy
11 CAN AVR (ATmegabdCl), LCD AVR (ATmega3290P/V), USB AVR (AT90USB1287)

- LR ETTT 7

04Tt ~-00Z1 806 1Y

ATO0S8515
BPC

LR L L R

5919

3UM 2.15 uanadiaenaves Microcontroller AVR ailnsinas
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3.1.2 MIfnRIAITIlaTnandlnsdny Android way LasSasiiadiudau

Tusunsu

andalae ADT Bundle Faifluniipnainsiy 3 Tusunsunlisenu
(Eclipse , Android SDK waz ADT) lnsfinsa ADT Bundle wiALNRLAET L¥InSAnRee 3
Wsunsulvinsauiu lngaslasuuuuvedlusunsy Eclipse imsouldifoulusuniuuazsians

Insdnn diafnns Aasuna 3 TUsunsuudn Aagun 3.2

G i Convectene daig:

Zeeo0o|

DR st v T

somaiinaane

D tsmste % 4 W @
andeul
(558-10-03 12:65:93  Listviewwitichoics]
(2555 L0-93 14:03 03 - {aevimsuleiiholce]

JUN 3.2 uanslusunsy Eclipse winultaunazinsdwuniaians
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3.1.2.1 msldnuBuawmasdnasdnidwivy Eclipse

windinsifisu Application  ta3vauysaiuazazvinnissu
Application  vumBufimaTHUBLAMBITIa0Y (AVD) lasadniuy Windows >  AVD
Manager uLdeAgUNsiivzdnaas > Aandu Run faguyl 3.3

ndroid Device Chooser | €& 5554abe

i Bl

ct a device with min API level 8,

hoese a running Android device : l'l Orderiood
Senal Number AVD Mame Target Order Food ABC Resturant

; Q samsung-gt_n7100-4d00a2edb... N/A 4.3 Input Name. -

| B abe (emulator-5554] abe Andrcid 4.1.2 ‘

| piecomin

‘ input Tableno :
aun:mTEWAnfirfideua{vDﬂCE e | Input MumberFool)

‘ AVD Mame Target Mame Platform AP[ Level cry 2

R Andrglieal .2 B2 L& -4 Input Comment:

Send OrderFood

| Back

Ise same device for future launches

sitgriaaideom woand i

JUA 3.3 msfuBuiawmeiinasiuu Eclipse

3.1.3 n3panuuudlu Layout vaauavmalaty

Tuniseanuuulwdntnae Layout Tun13vinanuuaa Android aziLen
myiaudulvdaune ( java ) uarlwdwinae (xml Taalu Layout (xml) 1Wuiaiiou
wihudnsuasenia uazsudayanin Activity 4ldvieudely tnslulassuiasoonuuy
winve Usenauluime Textview Edittext wa Button lasilzuwuumsinissatoyauuuy

Listview f3Ufl 3.4 uaz 3.5
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“oodMenu ABC Restaurant.

Iltem 1
Sub ltem 1

item 2
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Item 3
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Item 4
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HOW TO ORDER FOOD
REFRESH MENU

GO TO ORDERFOOD

ABC Restaurant

8 Ordérfood.
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nput Tableno :
nput NumberFooD :

nput Comment :

Send OrderFood

Back

Total Price
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Hello world!

TextView
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3.1.4 m3sanuuvdulndnIuny (java)

lusdulwdmuauaziivih idulusunsuendoiontsaudmiadedlud
owUszneumhaefieguuntinneyneg s Tnslulassnuduenmanduiiniiwsinisuans
Poyadunuu Listview wavausanadu Button Walugadunisdeenmsuianzyinnig
A319A8UTN5d@ M duuannAiady BarcodeScanner vinmhguteyalu QR Code
ua readnfc imifisutayalu NFC Tag

LA NPT SE T 1 4 Sl ssnm 9:12PM = ,,.|m;852 PM I = [, §§ &7 il 57m 8:52 PM

I8! Orderfood 11 Orderfood

(  Food ABC Restaurant FoodMenu ABC Restaurant
Input Name. : RREId e o0 san  dousthuian

: i Price: Menu :
Input Tableno :
70 Baht VYLARLALD

: Price Menu

75 Baht  dediavyin

: Price Menu :

F‘ - "
e A TP T &g 60 Baht wnadndngu
OrderFood s 4*{3] 10 Price Menu :
wingnidlsiaaanaamslinianaslu Input Code ¢ —
anidifaans NIgRRYNINRUECALE —w‘*/m 100 Bant damiindald
yauAniliugmsasz (o, P )
irf{:}"" ID: Price Menu :

HOW TO ORDER FOOD

REFRESH MENU

GO TO ORDERFOOD

vaugeitiuims ABC Restaurant. daaaiiiadunledy

|

U 3.6 3Unawndiady Order Food
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3.1.4.1 Wals$an1sv Ut wna LAY
1) e snuasuanmaladusuA1ain Database

ieSulauenndiadu Android Client azvhmsdinsiaiu
Aireslneazyhnisiloyasingudoyadldatsl fuuanswauu Android Client e
fasefuid@svinaslidufeasd Dialog error Juuuanwwads Android Client wazidinse
Audirlneidusatoyaszgnuanuads Android Client WUy Listview

Start

i
| Open Application |

No . S
.-~ Connectionto -

7 Webserv/MysQL

"*~.Database Server

l Yes

Display
Listview

Show Dialog
Error

End

UM 3.7 Wladysavauonndindusuaiain Database
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2) WaivnsnuosuanwaAtud1uni1sda0mig

tﬁ'aﬁwm*lit,%’waja’aurnimianvlaéums5@@'\14’15 ldaruazvin
mansendayamulasuiitmuely aandurinisnadu Order Food arndoyaitazgniiuly
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wanwmadanthasvasenss d1ulu Android Client zuansdia v sanuailadslindoy
fudiuan (013) navLLERNaLUNEN Detail

- T
/ i

Start i
,M_,_’_f Assign data =

| Menu,Number table |
and Comment

Choose menuin
application

%

No - g,
Show data dialog ~
on application

i Yes

Server processing.
Calculate cost and
queue processing ;

=

Return data for
browser for customer on
| customer and chef android application

L |

End

Show data on web

~ e

3U# 3.8 Wladviinvesdiunenndiadunisdee s
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3.1.5 NM353AY1 Web Application
3.1.5.1 MsIAAIEL Web Server

N159n Web  Application ﬁ’iﬂunﬁéa%’azgalﬂﬁq
Android Client Al PHP Tumsiou deargnuseinanalasaeuinneinandady
wuu Web Server laeldlusunsu AppServ \usidnnisgiutoyn delu Appsen ax
39U57U Open Source Software A1 Usznauludia MySQL , phpMyAdmin , Apache

Vs

&« X LZ7T001

The AppServ Open Project - 2.5.10 for Windows @+ 5 catmian

S phpMyAiinn Database Manager Verson 2 10 3
;) PHIP infotmatian Verson 52 6

AngSare Verasn 28 1040 Windows
ADOSAY 193 MEIGNG OPAN SOUITE SIRAIA Vet patkage 10 Vi

"

= Apache Web Senver Ver
* PHP Script Language \ £
* MySQL Database Verson 50,810

¢ phpMy Admin Database Manager Veroon 21002 ey

+ Ofhcial Sie -= ApmSen et a1t
* llosling support by =2

Chasge Language : Sy g

“* Easy way to build Webserver, Database Server with AppSarv -}
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3.1.5.3 msfutayanni@ivaesunds Android Client

fla Android Client vnsinsafuiddines Web Application 2
vimthiiuszananalsdify Server dulvld get)SON.php lagagyhnisisAnaingudeyauay
daluis Android Client iouanna fa3udi 3.14

lﬁl Orderfood

FoodMenu ABC Restaurant

30 Baht  Aeuthhuan
. Price Menu : L
G fanzldan Nt 192.188.1.76/6.6 20
70 Baht WY UABLELD 7owyusadiay hitp:192.1858 1.76/7.7 70
. a Hmﬁm-u_l‘h hitp:4192.168.1.75/3.8 75
: Price Menu : .
9 wAsauaT http:#192.165.1.76/9.9 &0
75 Baht fntiiauyii - 10 daidndeld http:#192.168 1. 761010 100
) 11 Uil hitp: 192,168 1.76/11.11 150
. Price: Menu : Bl .
12 faauiay hitp: #4192 168.1.76/12.12 100

G0 Baht wnodudngu
. Price Menu :

100 Baht vawmilndald

UM 3.14 uanswanishaauuansuads Android Client

1) WadvismuesdriuveinissuaIandsviiesunds Android

Client

138 Android Client ¥innnssaaualudi Server Ingazviinis

=

Laan‘uauam L Client LiJD‘Vl']ﬂ’I'ﬁEN“UDﬁ’]LiR) Web Application 93vi1n13uvas

g

maua‘twaq’tu JSON Form uazazaerluds Android Client Tnalu Android 2l Activity

v
d

1911015 Encode JSON wauanaxauulnsdng
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o » ~ No
_ - Wait For ™~
< Adroid Client
T _request .~
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Android Client |
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End
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EU‘W 3,15 TWalvnsnue9d1uva9In155uAIINEsWIa5U189 Android Client
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NN o Ry M 7ee g 3:58 PM
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- wingnAvifisfiaansiatamsinsan NO aslu input
Code

vaurnilBunTAY

vauamiilduinig ABC Restaurant . Aasatindasiznl

UM 3.16 uansmthnsnsenvlosuvasuawwaLAty

g NS A T

‘B % alorm 8:59 PM

tﬁt Orderfood
N LaCh! Jnu
Uanngwasians 120 2
n

dNnuvaIvMYy 35
Auaujutdy 100
ricesuay 10

(95 I L T

U7l 3.17 uanwnhasunsdsemnsvaawanwaladu



41

andfigesan
Name: :juanfran

~ Total Price: 580 Baht
Time:: 1 2014-02-20 13:12:24

16z Haanis ERITR IV A TR 1] comment time order Delete
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| End
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3.1.6 Maweuna NFC uay QR Code Wnfuwannaiadu

316 1 Mmsiiioisia NFC Tag fu Android Client
iioun NFC Tag #ileavinnns Write doyald laa NFC Tag awiitaya

=

o [V ol o . L = o o o '
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{181 readnfc

Hella world!

3UN 3.21 uanamtihuenwiiaty Readnfc waz Tag NFC

1) Wadvrinvesdiun1sdoansssning NFC Tag uay
Android Client

o Android  Client  vinnisilausnwaiady
Readnfc zvitmsaunu NFC Tag iiioundayaniuinlu NFC Tag wildlunisdsanuls
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5
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>« NFCTag .
~ e
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End

3UM 3.22 Wadvidavesdunisvhaiuszuine NFC-Tag wag Android Client

3.1.6.2 mMadeuns QR-Code /U Android Client
iath QR-Code filéivihnis Write Fayaly Tny QR-Code REGILHE
AUls undoudsiu Android Client Lﬁaﬁn%’aa&a’iu Tag wldluniseandidsiouns
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45

cRRBLE S : 0T 3%, 1:46 AM

lﬁl Barcade Scanner

Scan
UM 3.23 uanswiiewwdiadu Barcode Scanner

1) lladvrsnvesdiunisdoaissewing OR Code uaw
Android Client

e Android Client  vinisiUauannaiadu
Barcode Scanner a¥innnsawny Barcode wisthayanivudinlu OR Code snldlunns
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=
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3.1.7 M399nluUI995 Charger Board
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UM 3.28 uanan1seanuuuateaeas Charger Board

3Ufl 3.29 uaAINN5ABI93 Charger Board asuuusy PCB
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3.1.8 19395 Motor Controller Board
Wi AUANMINLUTBILBWNBS VeRBtauazY laaveinems

H-bridge [ufiuuawas wdnmsvensasiuazusznaulusmeaing 4 ¢ duife st §9.
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2N222 22222
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e ———0
(Farward) (Reverse)
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T . s _Y ke,
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GO0

E‘Uﬁ 3.30 UAMY Schematic 1947935 Motor Controller Board
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gﬂﬁ 3.31 WamIN1T98NLuuI187335 Motor Controller Board

U 3.32 uanIn156i93993 Motor Controller Board asuuuiy PCB
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3.1.9 133 Microcontroller
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GPIO/Expansion

e

8 Bits LEDS
{LED8:LED1)

Atmega 88
Microcontroller

LED {Boot Loader Status)

LED (Power Status

B | PR5/SCK
e | PB4/MISO
8 | PB3/MOS

Reset Bution

Mini USB
Conneclor

Buzzer (PB1)

8 Bits LEDs Jumper
Boot Loader Switch Reflex Senser's LEDs Status (Set to turn LEDs f”,
(Push to Download Program} (LED1S.LED1Y) ‘

Reflex Sensors

2

> D

3 @ a ? 'a
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3.2 \Asasdanlilunisnanaea

lunmaonuuulagyiuazldieSoloulusunsy vorlduas Wuanilvy Tneasuis
Wsunsugevdwsildlumseanuuuludrusiaquenl s

3.2.1 duraenwiladusudsdoyauuilofe
goiniililunsesnuuuisad
® CEclipse
® Android Development Tools Plugin for eclipse (ADT)
® Software Development Kit (SDK)

® Java Development Kit (JDK)
3.2.2 duvaadsiies

® Notepad ++

® AppServe Open Project
3.2.3 dUNITVDIUYUA

® Power Supply

® Signal Generator

® Oscilloscope
3.2.4 andlusunsuyusun

® AVR Studiod

® Arduino IDE

® DEV C++
3.2.5 dudue

=

e Iysdnvidlefiaszuuuiifnisuounsossd
® NFC Tag

® QR Code

® Computer

® [SB Connecter
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3.3 NIFIALAUNANITNAADS

3.3.1 NMIvedeuLanNELATY
3.3.1.1 vmadoudedumesiinuuinsdvviiedofier linnaoy
3.3.1.2 HudsWine i ousodumodide
3.3.1.3 Wanewvdndulumsideniyansuulnsdmiiiade
3.3.1.4 iNM3A9AIYRIMITIIN Server
3.3.1.5 viimsidenuuyanms uazdasyiidon Tuussananads Server
3.3.1.6 NMsMadauNIN1ULee QR Code uaz NFC Tag

3.3.2 NINAADUN UG

3.3.2.1 VAEBUNITYIIT Battery BavusudLdY Battery ’ruldtu 220
VAC woailuian Voltage fivdaua Battery uuge LCD

33,22 wmaaumwguﬁuamama%vjuauﬁLﬁ"@ﬁmanm Switch w933
Charger Board

3.3.2.3 MAdaUNITTUAIANILNYREV LA AR N URSBuNTISe

3.3.2.4 vegoumsuiuaruanmsmenas nnsiudunmdu A
i wazdvnnduweiusise Wioliuamesnannymadunasnfuunduinle

3.3.2.5 wmaaumsﬁ:wamjuauﬂﬁtua“qaﬂmmalﬁqn&fa& lngAuANan
Wiuwesdunsise lumssummuduvasdauazdun
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Ui 4
NANITNARDY

Tudruraananisnaassazusenauluiig an1sMaasvaInIsanaaiy
B3vned nan1smaaediuues User Interface lunisnsendoyaadluslasy saniiaassdi
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way QR Code uaNIINAHDUI995 Motor Controller Board Han1snaAaaun1s5uAIAILI LS
PUaYAMUBUTUTDIDUNIUTA LazkanITNAaUNITUSUAIAIIIS TR BLD S
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Cade
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JUA 4.1 wilh User Interface @aunsnsanwesuvasuanndndy
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iimvinsnsendeyaadluildimunlinsunazrinisnala “Order Food”

LL@WWﬁm't?uﬁwnwsﬁuﬁnﬁagaﬁw%’aaLLﬁmxﬁ Dialog 4@ma31 “Save Data Successfully”
yniutermdinduay wWisludmihsensewns Fagui 4.2

PSSR sk 940 PM:

i Orﬁerfood :

SO

d ABC Restaurant

| Save Data Sticcessfully

~ Order Food

Swngndriiniaaasimotnihinsanaalu Input Code

pavRuATIuintsa:

Save Data Successfully

3UA 4.2 navansnatu Order Food iiovhnisdedayadrludigndeyaduis
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4.2 HANTSVNAABYYDINISAARDAULTSHILIDS

nsvaassautivinsmeaounsislayannid@siissidunddnsdwisleds
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»
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mamnuuﬂ Hn1ImauausInIn Web Service L‘W@E’Hﬂ’ﬂﬂ Android Client Tae Web Service 2y
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Android Client

_{

can
2
il
15
"

no ImageDesc
ricesuay

Andoagn

L

AV TINY

4

AniMynsay

sueda

ur

6 duwaindan

7 wyuasidian
audauyila

@ wndunTIN

10 dawinanta
11 thiv
flaauiuEy

13 dvuata

14 didaawisu
18 danaraadiauiug
15 dasnarwasiamin
17 it

18 vauwundaruau
19 s

20 awsivain

21 agawasnsd

22 gwinlwna

23 nduvind

AXKXAKXKAAKXAXALYXKEXYEAXEXR KR K

24 Fmvaoday

=8
©
[

http

nttp 1
http /0
192
http.
http 1
Ittt
http ¢
Mt
hittp.r
1192

htig

http

http:

http

hitp /1Y
Fitte 192

ImagePath

#1892

192

192
192
182
192

182

192

w192

nttp 192

At

hity
Mt 14
httg:
httpe 11

9z

1458.1.76/
15817
138.1.7
158 1.75/
158.1.76
1538 1.76/5

158.1.76/7,

>m
PRV N

a0

~N M s W N o

158175/8.8
138.1.75/4.9
158.1.75/10. 10
168.1.76/11.11
158.1.76/12.12

168 1.75/13.13

21581 76414 14

138.1.76,15.15
381751615

38 1 FRMT AT

21330 TEME 18

1538 17511913

188.1.75/20.20

Pt 192 168

httg 19
it o

2138 1.76/24 24

anazdslii Android Client

price

120

mammamm ﬂ’l‘iLUﬂLLE’JW‘JWBLF’T‘UU% Lmdﬂwmwamwauamnmu‘uaua

nﬂamﬂumﬁa@’uamaawauamﬂ Web Service Luammimmmn Database f1#inna

Server #1539 u,azlmj{]mumiw'mmswmagaaﬂmaz&awQﬂmmmng'}waagau,azgmmaa

Teogluguuuy Listview fegy 4.5



62

[ hdsiudinnmnina..

B! Orderfood

 Menu:
ricesuay
Menu:
trndaadn

o-Menu:

JU# 4.5 Yayafifiunain Database UARINALUY Listview

edlinudaimsdwiimsdwmisitusevndindu Junau uay
Perimualunisnsanwesidsemis Wivihmsnaditu “HOW TO ORDER FOOD” Wiadldauih
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S L A & 10:08 PM

1. a133da050N 1 A U IMNUN A Y

HOW TO ORDER FOOD —> i

Ivinridananauaiviaidaanis
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Aosudlodldvinmsideniauemsudiazil Dialog uanafesiens
awnsAslavihmsidenuarsiuauemnsineans Aagud 4.9
QY MEL 8T glsss 942 PM
18! Orderfood
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romee

Menu:
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4.3 Han1snaanEIuYBINIBLARINAYBIHEATILATIANTTg UL A

”Luﬁ'auﬁ‘léfﬁmﬁﬁﬁangaﬁlﬁ%’ua'mcﬂ‘ﬁwumLLaﬁqwaLi“Juﬁuuawwﬁm%’u%a
waaslivianialdnsuiemnsiideai ﬂmmmﬁmﬁuwm*ﬂauwiaz@’ﬂuﬁéﬂmmsﬁ‘]mﬁﬂm
Tapanaunsayinisausiemsomisiveariasands e wazawnsndnn1s Generate Code
130 Delete Code Alddmiuiduduanamnsld Tasiilevinns Generate Code Joya Code
wgninulifigudeys wasidovinisdmsiagldswadiuanoms swa‘lmmn’tm’mumﬁ LU
Ob mmsa"uiﬂmuuimaamum Immﬂw 4.1 sdunisuanideadngfivonumdannnsds
maaﬂaL‘zn‘LUmgwwayJaLi&miaaLgmLgammaawumuLLawwawnu auugﬂm 4.12 qzuanane
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4.4 NANISVAABNEIUIRINSARADERE1SNU NFC WAz QR Code
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18! readnfc
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HOW TO OROER FOO0

[ foumafiuans Wi

u
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4.5 HANSNAFBUNITYNTAVRIAT Voltage Battery

Tudlafimsosnuuuimsnsnitliuesunmoiluusud nsinesnis
Battery lns1anszuandidnslod 7809 Tusmeiilrvun nanisvnaassansaldnuldisidae
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oonuNfl Load 151axldinTeailinesinmdsrfliaaninfogussanai 9-11 VDC muguil 4.18

JUT 6.17 wamnoun1suie awillvlegi 5.3 v
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4.6 NANISNAEBUN9YS Motor Controller Board

E‘Uﬁl 4.20 am32435 Motor Controller Board
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4.7 HANTNAEBUNNTIUAT ANUTUAVIMALEA vouduwasdunsILsa
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Features

* High performance, low power Atmel® AVR® 8-bit microcontroller
* Advanced RISC architecture
- 131 powerful instructions — most single clock cycle execution
— 32 x 8 general purpose working registers
Fully static operation
— Up to 20 MIPS throughput at 20MHz
— On-chip 2-cycle multiplier
* High endurance non-volatile memory segments
- 4/8/16 Kbytes of in-system self-programmable flash program memory
256/512/512 bytes EEPROM
512/1K/1Kbytes internal SRAM
Write/erase cyles: 10,000 flash/100,000 EEPROM
- Data retention: 20 years at 85°C/100 years at 25°C"
Optional boot code section with independent lock bits
In-system programming by on-chip boot program
True read-while-write operation
— Programming lock for software security
* QTouch® library support
— Capacitive touch buttons, sliders and wheels
— QTouch and QMatrix acquisition
— Up to 64 sense channels
* Peripheral features
- Two 8-bit timer/counters with separate prescaler and compare mode
One 16-bit timer/counter with separate prescaler, compare mode, and capture mode
Real time counter with separate oscillator
Six PWM channels
8-channel 10-bit ADC in TQFP and QFN/MLF package
— 6-channel 10-bit ADC in PDIP Package
— Programmable serial USART
— Master/slave SPI serial interface
~ Byte-oriented 2-wire serial interface (Philips IC compatible)
- Programmable watchdog timer with separate on-chip oscillator
- On-chip analog comparator
Interrupt and wake-up on pin change
* Special microcontroller features
— DebugWIRE on-chip debug system
— Power-on reset and programmable brown-out detection
— Internal calibrated oscillator
— External and internal interrupt sources
- Five sleep modes: Idle, ADC noise reduction, power-save, power-down, and standby
* I/0 and packages
- 23 programmable I/O lines
— 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
* Operating voltage:
- 1.8V - 5.5V for Atmel ATmega48V/88V/168V
— 2.7V - 5.5V for Atmel ATmega48/88/168
¢ Temperature range:
- -40°C to 85°C
¢ Speed grade:
- ATmega48V/88V/168V: 0 - 4MHz @ 1.8V - 5.5V, 0- 10MHz @ 2.7V - 5.5V
— ATmega48/88/168: 0 - 10MHz @ 2.7V - 5.5V, 0 - 20MHz @ 4.5V - 5.5V
* Low power consumption
— Active mode:
250pA at 1MHz, 1.8V
15pA at 32kHz, 1.8V (including oscillator)
- Power-down mode:
0.1pA at 1.8V
Note: 1. See “Data retention” on page 8 for details.

ANNEL

8-bit Atmel
Microcontroller
with 4/8/16K
Bytes In-System
Programmable
Flash

ATmega48/V
ATmega88/V
ATmega168/V

Rev. 2545T-AVR-05/11
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1.

Figure 1-1.

Pin configurations

Pinout Atmel ATmega48/88/168.
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1.1

1.1

T.1.2

1.1.3

1.1.4

115

1.1.6

Pin descriptions

vVCC

GND

Digital supply voltage.

Ground.

Port B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2

Port C (PC5:0)

PC6/RESET

Port D (PD7:0)

2545T-AVR-05/11

Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port B pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Depending on the clock selection fuse settings, PB6 can be used as input to the inverting Oscil-
lator amplifier and input to the internal clock operating circuit.

Depending on the clock selection fuse settings, PB7 can be used as output from the inverting
Oscillator amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PB7..6 is used as TOSC2..1
input for the Asynchronous Timer/Counter2 if the AS2 bit in ASSR is set.

The various special features of Port B are elaborated in “Alternate functions of port B" on page
78 and “System clock and clock options” on page 27. E

Port C is a 7-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
PC5..0 output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port C pins are tri-stated when a reset condition becomes active,

even if the clock is not running.

If the RSTDISBL Fuse is programmed, PC6 is used as an I/O pin. Note that the electrical char-
acteristics of PC6 differ from those of the other pins of Port C.

If the RSTDISBL Fuse is unprogrammed, PC6 is used as a Reset input. A low level on this pin
for longer than the minimum pulse length will generate a Reset, even if the clock is not running.
The minimum pulse length is given in Table 29-3 on page 307. Shorter pulses are not guaran-
teed to generate a Reset.

The various special features of Port C are elaborated in "Alternate functions of port C" on page
81. ‘

Port D is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up
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resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

The various special features of Port D are elaborated in “Alternate functions of port D" on page
84.

AV is the supply voltage pin for the A/D Converter, PC3:0, and ADC7:6. It should be externally
connected to Ve, even if the ADC is not used. If the ADC is used, it should be connected to Ve
through a low-pass filter. Note that PC6..4 use digital supply voltage, Vee.

1.1.8 AREF
AREF is the analog reference pin for the A/D Converter.

1.1.9 ADC7:6 (TQFP and QFN/MLF package only)
In the TQFP and QFN/MLF package, ADC7:6 serve as analog inputs to the A/D converter.
These pins are powered from the analog supply and serve as 10-bit ADC channels.

ATMEL ;
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2. Overview

The Atmel ATmega48/88/168 is a low-power CMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing powerful instructions in a single clock cycle, the
ATmega48/88/168 achieves throughputs approaching 1 MIPS per MHz allowing the system
designer to optimize power consumption versus processing speed.

2.1 Block diagram

2545T-AVR-05/11

Figure 2-1.  Block diagram.
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The AVR core combines a rich instruction set with 32 general purpose working registers. All the
32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing two independent
registers to be accessed in one single instruction executad in one clock cycle. The resulting
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architecture is more code efficient while achieving throughputs up to ten times faster than con-
ventional CISC microcontrollers.

The Atmel ATmega48/88/168 provides the following features: 4K/8K/16K bytes of In-System
Programmable Flash with Read-While-Write capabilities, 256/512/512 bytes EEPROM,
512/1K/1K bytes SRAM, 23 general purpose I/O lines, 32 general purpose working registers,
three flexible Timer/Counters with compare modes, internal and external interrupts, a serial pro-
grammable USART, a byte-oriented 2-wire Serial Interface, an SPI serial port, a 6-channel 10-bit
ADC (8 channels in TQFP and QFN/MLF packages), a programmable Watchdog Timer with
internal Oscillator, and five software selectable power saving modes. The Idle mode stops the
CPU while allowing the SRAM, Timer/Counters, USART, 2-wire Serial Interface, SPI port, and
interrupt system to continue functioning. The Power-down mode saves the register contents but
freezes the Oscillator, disabling all other chip functions until the next interrupt or hardware reset.
In Power-save mode, the asynchronous timer continues to run, allowing the user to maintain a
timer base while the rest of the device is sleeping. The ADC Noise Reduction mode stops the
CPU and all I/0 modules except asynchronous timer and ADC, to minimize switching noise dur-
ing ADC conversions. In Standby mode, the crystal/resonator Oscillator is running while the rest
of the device is sleeping. This allows very fast start-up combined with low power consumption.

Atmel offers the QTouch Library for embedding capacitive touch buttons, sliders and wheels
functionality into AVR microcontrollers. The patented charge-transfer signal acquisition offers
robust sensing and includes fully debounced reporting of touch keys and includes Adjacent Key
Suppression® (AKS®) technology for unambigiuous detection of key events. The easy-to-use
QTouch Suite toolchain allows you to explore, develop and debug your own touch applications.

The device is manufactured using the Atmel high density non-volatile memory technology. The
On-chip ISP Flash allows the program memory to be reprogrammed In-System through an SPI
serial interface, by a conventional non-volatile memory programmer, or by an On-chip Boot pro-
gram running on the AVR core. The Boot program can use any interface to download the
application program in the Application Flash memary. Software in the Boot Flash section will
continue to run while the Application Flash section is updated, providing true Read-While-Write
operation. By combining an 8-bit RISC CPU with In-System Seli-Programmable Flash on a
monolithic chip, the Atmel ATmega48/88/168 is a powerful microcontroller that provides a highly
flexible and cost effective solution to many embedded control applications.

The ATmega48/88/168 AVR is supported with a full suite of program and system development
tools including: C Compilers, Macro Assemblers, Program Debugger/Simulators, In-Circuit Emu-
lators, and Evaluation Kits.

2.2 Comparison between Atmel ATmega48, Atmel ATmega88, and Atmel ATmegal168
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The ATmega48, ATmega88 and ATmega168 differ only in memory sizes, boot loader support,
and interrupt vector sizes. Table 2-1 summarizes the different memory and interrupt vector sizes
for the three devices.

Table 2-1. Memory size summary.
Device Flash EEPROM ‘ RAM Interrupt vector size
ATmega48 4Kbytes 256Bytes 512Bytes 1 instruction word/ﬁctor
ATmega88 8Kbytes 512Bytes k?b-ytes 1 instruction word/vectoL ]
ATmegalt8 16Kbytes 512Bytes | 1Kbytes 2 instructidn words/vector
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ATmega88 and ATmega168 support a real Read-While-Write Self-Programming mechanism.
There is a separate Boot Loader Section, and the SPM instruction can only execute from there.
In ATmega48, there is no Read-While-Write support and no separate Boot Loader Section. The
SPM instruction can execute from the entire Flash.

ATMEL ?
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3. Resources

A comprehensive set of development tools, application notes and datasheets are available for
download on http://www.atmel.com/avr.

4. Data retention

Reliability Qualification results show that the projected data retention failure rate is much less
than 1 PPM over 20 years at 85°C or 100 years at 25°C.

5. About code examples

This documentation contains simple code examples that briefly show how to use various parts of
the device. These code examples assume that the part specific header file is included before
compilation. Be aware that not all C compiler vendors include bit definitions in the header files
and interrupt handling in C is compiler dependent. Please confirm with the C compiler documen-
tation for more details.

For I/0 Registers located in extended I/O map, “IN", “OUT", “SBIS”, “SBIC", “CBI", and “SBI”
instructions must be replaced with instructions that allow access to extended 1/0. Typically
“LDS" and “STS” combined with “SBRS”, “SBRC”, “SBR", and “CBR".

6. Capacitive touch sensing
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The Atmel QTouch Library provides a simple to use solution to realize touch sensitive interfaces
on most Atmel AVR microcontrollers. The QTouch Library includes support for the QTouch and
QMatrix acquisition methods.

Touch sensing can be added to any application by linking the appropriate Atmel QTouch Library
for the AVR Microcontroller. This is done by using a simple set of APls to define the touch chan-
nels and sensors, and then calling the touch sensing API's to retrieve the channel information
and determine the touch sensor states.

The QTouch Library is FREE and downloadable from the Atmel website at the following location:
www.atmel.com/qtouchlibrary. For implementation details and other information, refer to the
Atmel QTouch Library User Guide - also available for download from the Atmel website.
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