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ABSTRACT

This Smart Grid-LED project focuses on study, design as well as hardware
assembly the rotational LED- display. The - project employs Arduino Due
microcontroller, forty eight Leds, Xbee wireless board and a Graphical User Interface
(GUI) program. The-GUI is written in visual basic 2010 to receive commands, texts,
images from computer and transmitted to Arduino Due to control the LED display. The
Smart Grid LED receives data via wireless network from computer and display them on
a rotating Leds: The experiment results could show visible texts, signs.and images on

the LED output.
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2.1.5 299smdladyrniunniing Juiludiulsznouiidrdguindndumniia iewin
msvihnuiintuludilulasreulnsaiaes astuegiunisimuedmy mndygrauunidnii
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mwiigs Smsnmmhanufazansavhlditudwmalililasneulnsaneiaiu iy
nsUszananagenuluag

2.2 lulaslusiwdiwes

lulpsiusiwawesiduasiillasiaiimssne adnefumiisUsyanananalvewinea
ﬂauﬁama% Falpseadwasiuazusenaumeladuuu LSI (Large-Scale Integrated Circuit)
mwmmmmwaua vinrsAruannieldnisarvauvedlusunsy 1518191380
LilasTusiwawessnodrmieindunisusy wranaveya MsUsy mamamaumﬂwmmwan
vaslulasTusiwaives Fausenauseodaya mwsunﬁmmmvlmaa‘am.am.mmam ALU
(Arithmetic & Logical Unit) Tﬂa’msummmmmsmﬂ au AND OR wWisuifisuiiise an
mwaua’iumﬁﬂiuu'sawa lilaslUsiwalgasasnosiinuionug Woivenlyulannuvaneg
fda LLaMgummumawmiﬂmnm Tnedumauisnnthomuauezaiumdninlusunsy
WEAINT SNFENTURBLLN Wng — WBnTAmluAa

LilasTuswagedmnoi@uildidumhalsanananaweuniadhilasreufianes
rannsondibilasiwswawesmuantnonssuliiu 2 vis fa

2.2.1 Reduced Instruction Set Computer
RISC (Reduced Instruction Set Computer) fia lulasnsivaweaindidndaios uwa

mdsinilisa
2.2.2 Complex Instruction Set Computer
CISC. (Complex- Instruction Set ‘Computer) Wuanndaenssuveslulas

Insigalgas Nl AtdsnAkar sutounIn

2.3 Arduino Due

- 00020200 000 dERER R EEL s ..

»® | .
@® ST &
oe g e v J
ed 5 : .o
- 1] 7 s ®»
e DD 5 T
e -1 N

&E 0 R e
ez P ehain
& oc & Cia )
2e ooy .- ]
.:: 8ol ) e |
a2 . L

5080038 800 e’

] «
JUN 2.1 uamnmanidnenssuneuaia

2.3.1 Overview

Arduino Due \Juveialulasaeulnsaiaaijuusngavesnsauaia Arduino 19
lulasmoulnsaiaas 320m ARM Cortex M3 (uuesa Arduino Awaeudy MCU (Multipoint



Control Unit) lual faarnidudunszga AVR wWasuuiues AT91SAM3XSE (aszna ARM
Cortex-M3) unu m'hm'rsU's ARy wiidapaguunuulAnlUTUASUY8Y Arduino i
ad damasseia loe91n Mcu WWuauasive$iu Arduine  Uno  R3 819vinlv
Va4 Shield U193 Library 1952ufufuveda Arduino  Leonardo lailsl gl4au
Sududensivasunauldiu

Arduino Due finasndunaiadimaluldauninis 54 1 Iﬂasammmmmmm
yaaluga PWM 17 12 489, Bunwmounden 12 de3, 4 UART, DAC 2 1, ’C 2 ¥m, Iuma
CAN LLEi”SEN'SUﬂ'I'iVI’N’]UﬂUE]‘Uﬂim USB Tuwuu USB-OTG Favuilluuaia Arduino il
ANANNING! meldsimgeuend Arduino Due faslgfiugansiuas Arduino IDE version
1.5 July

2.3.2 auantintaviatinfiddty
lulnsdedlnsaiaes ~ATILSAMBXEE 911 Atmel mbzsawdaunas 512 Alalud
usu 96 Alalydt framdamasg USBOTG yinuthilidugunsal-use Taas Litoseriuind
Aduesa uazanialuula
« AIIDA YR IIRN Y, 84 MHZ
- Iidsainnu: 33V
» SrilwidpeBumm: 7 8 12 v
« vigfndunmane: 54 183 (310 76MA PWM 12 983)
« Bunmourden: 12 ¥ee muavidun 12 In Suussiu 0 fa+3.3 V
« lowivimeudon (DAC): 2 $a4 maxnden 12 Un Wiuseiu 0 fis
+3.3V
 Viadeanstoya: 1°C 2 49, SPI, JTAG, CAN, UART 4 %0
- insarauRawos: woin USB lagldeans micro-USB

2.4 lalanasuas (light-emitting diode)

< '
JUR 2.2 uansnmlaloniaauas

Benge 9 91 LED Ae feanunsawawuateaninld uasiitudsesnunlsenaumeniy

a o ., W e w =
ANUDREILaYINARDLUDINY ‘ING?’NﬂULLﬂQﬁ'ﬁ'iiJﬂ']ﬂW’lﬂunﬂﬂLﬁ‘u ngvasn LED a@u1sn



wWasadldislodensrualiind e adntosmindy uarusyansamlunisiuasainefids
fnivaealnvuiadniig U

elenwilail (LED wiloulaloavh q luiivsvneudneanshsdathedn P was N Usznu
fufitntmiladoudusiusdrensean delalennnluneansiasyilididnaseuiiansfadanii
wila N fndaugatusuannnistusessslusmiulealu P eliiiandlugves
Uszqlnnau deardanatannun msusegnd LED TWldauedraniravmsdrunnlély
meuanasa (LED display) LED Taevialuil 2 willva q fie LED wilafinauiiuld duvied
mauspiliiudeslimsndamesundusiunasumumau

Jagtuananuiavthegnsai e neluladieiinoudniees villiinalulagvas
LED famthegsinamialuie 18insth LED wn Tsvlemiunsvanaunniudony wu
Tuip3esdniae Ay inesias Iwesosud Jredyaunieg ae Inlidyyianes
Usznans sanmsusiunaivg Ssluniniu winae LcD veaslnsdnvidleReiisalaiuialy
Aeumuaasiuasadneiie LED

LED uilugunsaiisiinousniapfuuunisiisaslvinsvualviivaiuuazesUdesuas
ateenin Anustaias LED leilg@aslwiusotasla lasindnenmansiadainautaudd
2450 3usiinoudnmeivzivatudeeanundensyualnitlvadiu edalsiauuaiiuas
sonuiiUSinanioonin Juiilinaluladildlesuauauls

loawasuar ifugunialdidnnseiind iinamlagnsiduasean dulngjudane
gmirldlden dwmstuansuaaniug nisiauressvuusn g Wnaesdidnnseling iy uang
anurdauaudanie 1§ulnsiel Inidnifiede niosnoufinnes Wusu lassasaves

loloawdsuaauansdisgy 2.3

wudvneyuTay / FYLED daufl dudnuas

weidon
guvunTon (Kahode)

fwveugiufignda
Wideuoumna
Tydnvalviunlon

= |
JUN 2.3 uanannadulsznauvedialen



Talanwdauas szgnldanudmiunisuaninaaniuz ANSVNIUYDIAIUAN 9] YDINAS

Sidnnsefindluguvasvasnlvidudsing  lalessyrhanldidedisuusedulniuuuluses

w
=

A5 Faudanideafiansuinisinlalanuaaunaanlgiuiiag

A dl o i
gﬂ‘n 2.4 LLBﬂQﬂ'lW'N‘\]'iﬂﬂﬂmﬂi’e]ﬂLUaQLLﬂ\l

1. mesonstalenaaiiiannsavialiith wdssawuuluieanse

2. uswunaznseudlviilgeruvedlalen Tunsilalaasaseldanuniy 1519esies
VS51UAT wsasuLasnsekalWifilalesanunsavinaulalaslsiifaaidsme lasuniiug
olonwdiatasiisissutanseualniigid

2.1 usaduilyidialdiann 2 - 5 Tad iSuuswunilalosaauaainnmld

2.2 nseualiildaau 5 - 20 fadueut

s FeessamsumusynsuiulaleaUdudalas UMM IAIAY AN Y
iesrianszualniliegludae 5 - 20 faduend ussiunnasenlaloaiuauadszunm
1.2 - 5 Taaw (V)

= ] L3 W
JUN 2.5 WanInImAIIMIAIATINAUVITUYBIMAUNIY

dmdunsmaanuiunuesiiuu svldnguesleulunisdnuin



08 E = Vg = ussuanasexlaloaauas (v), | = nszualniildaunedlalen
(mA)

2.4.1 Color (wavelength)
e~ -t - a o ' )

Wusuend favunefaruinuesninuenaud LED wWaslasweenu 1wy
- -l A

dvh zfimnuenadu Ussuin 468 nm

v wdieue1Iedu Useunm 462 nm

Awndoe axiiAnuyIAay Uszauim 468 nm

A7 evilAnuenIpau Useean 565 nm

Auns  edlAaaieniedu Ussum 630 nm

2.4.2 Yofvasuaadn

. UsrAnsawlunshiuasadisfinimasslnsssuniagly

. fviaen LED wallovhliihauaiussiunsyuatioennnusyanad 1-20 mA

- florgniskinuitenauny Yszana 50,000 - 100,000 #1141 Fuagi
AMAMNUBINDRER NTTUNTEUE dn TP ATMITY uAzgaUMgil il
oremsliviuiisnuunimaesiliasaineieduquin

- Lifisddurissn Siddannliloan Tadudunsesefiomis

« NUNIURDANTIZONA

- nunusenIsduasiou

- Ivarnwanedlvidenld

2.5 uamasiuvnszuanss (DC MOTOR)

uaimasliih (MOTOR) winefs (ussaanalwiwionidsiasuudaméd v
s fundanuna teimeslwirdlindruliuasuBundsaaunaivondeaulniy
nszuaadukarnasnulwhnsuanss



wimdno11s we=maftuvaniddnimén

= o\l |l A ¢
31}“ 2.6 LLaﬂQﬂ'}WIﬁ'ﬁ\ﬂaiqQLU@QmUﬂaquaLmaﬁﬂﬁxLLﬁmiQ

. - W s P 1 oo i =
1.|E}Lﬂa'ﬁﬂ'33LLaﬂ'NQUN“aﬂﬂ']i“ﬂ'N'lUIﬂﬁnﬁﬂ'ﬁNWUﬂiu‘ﬁlhaIMﬂUﬂﬂa']mTUﬁuquLLﬂJL'Wﬁﬂ U

o Vo ! ! AJ - 1 e o L)
sgviliiausawimin Tnsdauvewseilvzduet funsyuauaridivatauniivan

= ; a ¢
“J:U‘H 2.7 UaMINWNANITVUTDIUBLADS

2.5.1 vannsvaswawmainseudlniinge (Motor Action)

wdnnisvasewaiiniiinsruansa (Motor Action) diaiuuseunszualniies
Wilvlunaimed druniaainuusediurrupaufinmeeiitrlvlussalnonfiuneiadng
anuwimdntu uasnszualwihdndrunieernadnlulursainaunuusivén (Field coil)
afratanile 1ty sninaumwingn 2 aumn luvasifortiu auquanifivenduuss
wiindn arlidaduianiensathuasind ety wasiiemafessiaduusaiu iliaausedn
luserfunved Townumauazunumand amegiunduanluveweinesd viiliens
wnedivapdld vasidhorsuaedviiuiihivyulddisonda Tswwes (Rotor) Favuneari
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) 4 o v ' & aaa | e 8w ¢
favaiu Msfisunduusawimdnisaesiiujite ey vinliunainesiuees wiolsines
mpulutuduluaungdreveavianiia (Fleming” left hand rule)

2.6 SolidWorks

SolidWorks Wauntulutl 1995 Tasusem Dassault System ludfamaifugensiuas
itsliineanuuuld Wuedesielunisesnuuumeimnssy Weadsetndndusisans
lu Computer Aeufiaraindnfusisuuuuais lnefgevdniasineglunsega CAD
(Computer Aided Design) "34mu*rma%‘m%uamﬁﬂaaﬂugﬂLw'u 3D Solid Models (Juwuy
uLEndy (Par)  wazuuuauUsEnay (Assembly) ietnluaiiailu 20 Standard
Engineering (CADD = Computer Aided Design and Drafting)

TUsunsu Solidwork L\JuT.tJ'iu.n'mvmmmawauiumsmmummn ah] mm'invm.,
MULINLNEaIe UL "Lm'm.,mu'uunuwmawmﬂu solid- #38 surface Aflia3aadl
saqsmﬂuamm maaswwuumasaLsamaamm‘mw%vﬂs..ﬂawwulﬁ'tu Mode 83
ﬁﬂﬂ'}ad Assembly 'i’JJ.WNr«dGlENﬂ"ﬁ Drawing Joduay fitssandusunanlulusnuuds
yum szupuiuldTglEny annsafezdssudanatiumainu

2.6.1 Uszandanwnnsnnanu
Uszandnm 19 SolidWorks LﬂUﬂﬂitﬂﬂ“gﬂTﬁﬁ'ﬂaaﬂLLUU?H!Jﬂ‘iﬂ?l%’]ﬁ%ﬁd']u
F1a9an19A1U Mechanical Engineering Design lmamaaugsmwu uanmnummmin
MUl lun sAun HNssE LagNIATIVARURAITURANA 1T 3D Solid Models e
andiuulumisnan lavansseziamainiulunisesnuuy olfiaysansnmnisvinau
TuuSevuazarng

2.6.2 ANWALNIINNY

SolidWorks MUIMNIANITNIIUMEaNB BN TY 3 VUIAAD Part, Assembly uag
Drawing Tmasﬂuwmsmwum 3 mnadanwansldnuded

Part Mode Lﬂuwmﬂﬂ'ﬁmmuﬁumuﬂaum.,m’;@nﬁmmu’(uwmm Assembly
uae Drawing lutuilvziinswiintsvinsiusaniiu-2-d3u A n1sly 2D Sketch Lwaml'dq
msadradu 30 Feature wasiliiouluiu Feature-Based Modeling uay Parametric lagil
N58198493970 Solid Mode

1. Feature-Based Modeling fia m3aanuuugawdlsannsansuianuands
1991849 Solid Model Hatretuan Lﬁaiﬁsﬁ%awuaﬂu1smﬁ§auwaauasu.r’ﬂ*u Model Tu
adumsyhauusariulditowarsinga

2. Parametric Model fg msaaﬂLLUU%MLL’J':’@&WL’%MWNnrﬁmmam'i'l.um'i
uf'ﬂwmﬂ'm'm NLIVIALATDI Model waswwum

3. Solid Model fi LLUU’il'IaENUUﬂBJJW’JI.ﬂE]‘i‘/\i'i"lll’]‘iﬂLLﬂmﬂ’m’N‘] Ly Density,
Material, Mass, Weight 1Jugiu wavgiannsauaaiu 3D Model lovnyuuas
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Assembly Mode Wumnanisyiauite Part Model Whluyszneudu
\ndasdnsnavienalnineg wavilideuludu Feature Base uay Parametric 1uliigniy Part
Model Tag Part Model war Assembly aeilauduiusdaiunariu devhmsudluluming
10 8n wiaiimsusenaviidauniavufumnaaviinswisuuaimunisudlelude nns
vialu Assembly anansagrsliiinesnuuunisimnsainisonsiaeuAuRANAIAlUNTS
a$na Part Iolaennsld@ndasinag Wy fds Interference Detection tilensavasunisiniu
ilefinnsindeud TagldMda Move Component Litensavasunisindouiivesnaln A1ds
Simulation (fiadnassdumdilumshnuasiweaeissins viemntunusiassiioonuuud
Fofiawann fanunsaudly Part Tu Assembly léiae vinlniseenuuuuiosine

nsvirnulu Assembly Mode fidnwasnasyinau 2 nsdilaun

1. Bottom-Up Assembly #a n1511 30 Models ghaqfiadraiadaudalu Part
Mode Tunsluntigiaa Assembly iteriinsussney Tasnasléds Mate 3o Smart Mate
«‘b‘ﬁ%‘ﬁazmmsaﬁw%’ucﬂﬂuszﬁm‘éuﬁw%'ﬁu Basic

2. Top-Down Assembly fBan15aina 2D Sketch Whilasesnasswiretudausing
sewia Part w3amsaing Part T Assembly ladliifiuunauas gusnafifinisdn ety Part du
q vialuddu Sketch Loy, Featdre ‘i%'ﬁmmzﬁ’uaﬂ‘iﬂuszﬁu Advance

Drawing Mode {umaiannisyiaiuiitedds 20 Standard Engineering Tngly
ummﬁnﬂumsa%’wquumuazﬁwumswamﬁammuizwmmsgmma 9 Iagasuuanag
vaueanidu 2 dufe

1.-Generative Drafting Fauflunasadie 20 Sketch Way Interaction Drafting i
Wunsuh 3D Model 970 Part uag Assembly 8712791u Drawing \easafu 20 Drafting
seildnwaizidu Parametric  uae Relation iuiu usagliainsaldridsly Drawing
Commands & tws1vA1dasing 4 azfiessnsdafiu 3D Model

2. Interaction Drafting’ A8n1311 3D Model 971 Part u@e Assembly 11274
Drawing 1itaa§aidlu 20 ‘Drafting msvinenilumiantiarunsaliisdaann Annotation
Command way Drawing Command \ifeadupmesiazivunsitazdenldlagsnlulh

2.7 Altium
2.7.1 M54 Altium Designer

AuAsavangasauaguitrdumsse UM uBdnnTeiing 6 dudsil

« Board level design - N15@@nluy Printed circuit board (PCB)

- Programmable device - nsdan1saunsallusunsuld fs embedded uax
Field Programmable Gate Array (FPGA)

= FPGA/PCB integration - MMsUsEAIUTENINeNISI99U Field Programmable
Gate
Array (FPGA) wagn1saanluu Printed circuit board (PCB)

» Design to manufacture - msaanuuuliannsaiillidrgnzuaunsuanla

« Library management - nM33an15lausi3
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« Document management — N13AANISLBNATNINUAYDITUITY

2.8 Zigbee : XBee-PRO lugadeasdoyaliaw 2.4 GHz
2.8.1 luga XBee-PRO
2.8.1.1 pruanUinamaila
2.8.1.1.1 AuauTRTasvialy

- anudlunisvine: 2.4GHz

« @1geNe: SatgeneLuy Whip

« szppyiinslusy: geam 300 Wavieuseann 100 luns

« sypvimINa1LET (wuu line-of-sight): gagntia 1 ludvsa
szl 1,500 Luns

« fadad: 60mW (18dBm)

« aulalunisiudyaa: -100.dBm (1% packet error rate)
AISYNNUTRINWE SR @NSnMUAKIUMNEE AW X-CTU
eV
- fummeaundondmivasasuasdrweurdoniduy

fameanuasidsn 10 U0
- BunaannRInen

+ P 0.96 % 1.297 Ty 30 2438 x 3.294 (eudiuns
IWidos: 2.8 §93.4V

« nyzuali: Wedsesa 215mA, Tudeya 55mA, teen
10A Wulnunaandaen Alvdes +3.3 v

« gauniilHau: 40 114 85 ¢

2.8.1.1.2 auantaghunisaeaisdoya

- amnsevnnuiugunsalinanes way aianla

+ Ssachevandeyariurduing: 250,000 Tndeiuni

- OnsInasiievoadayaeunsy (Ueaisn): 1,200 fs 115,200
Tnnaiuni

- gﬂaLuuiﬂswhaiaa&aﬁiaﬁu: 39783A (Point-to-point), Ak
waeya (Point-to-multipoint) wazidriulatugunsad g
WINTHIUINA 802.15.4

« Madanuamnsa: PAN ID, 84 (Channel) uasuaniasd
(Addresses) @miunannsaannsafimuasiaieniasalaun
014 65,000 5%

« walulad lunisnseaneadu: DSSS (Direct Sequence
Spread Spectrum)

« 5993UNMSTIMUUU APl Uaz AT command a13750
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- enanstiduwenansnanulidmsumsldnuienisfinviminuu leygelmilulduselesisunisd

Lignsallagrsdu Snvamulividaudasion wazhesensdadiveendisnnassninisuiluly
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ASNISANUUIIU

dmuUsygrinudatudannsousdunmsienls 2 dwude madusiawasuay
MR TULONAUIT
- masusiauas Usznaulume
1. §w
2. UB\MD3
3. Wity
4. §1URYAIANTEYNRYLED Display
5. 729395 LED Display
6. Zigchee
- s urendlas Ysenaulume
1. Wsunsu Visual Basic 2010
2. TUsunsu Arduino 1.5:5
3. TUsunsu X-CTu

&
3.1 315023
dwsuluduiiszuiatu 2 aulvg fe durewneniing Lazd1uveNTs

3.1.1  dauvaduuaniiing
Usenavluaae 6 drunan Ae

= . v v
U 3.1 wamanmgunsaluazuuuildaiaguredassny
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o

shgugneenwuuliiianuiuaadause finvauna wasiidnwaslansiu dduanla

@3 v

& et ¢ ar e VI ) o ¢ w o
IﬂULUUV}HﬂﬂJaLmai 'ia\ﬁUu']VH.JﬂVNWHﬂLLazLL‘NLM?UQQWHﬂWi“I{UﬂaQuaLmai GNEIJW 34

2. UBLB3

UA 3.5 uanenwidueinos

¢ : =f e L » »
yowesnldlulasinuil Wuiduawmes 24VDC 100W 3,500rpm 4.16A wiini1e 6.5
WURLNT TUIAWNY 8 mm. ATueMlNsIwnY 10 9. Tieald wed 25/ 11 Hu fAensau
UDLADS ﬁagﬂ'ﬁ‘ 3.5

3, W1esTHNane
westnnarenlslulassuissuemin 2 6@e Wnefnna gvum 24 VDC
v a9 v w v e v ) I ¢ W -l
Tdmivdunowss uay 5VDC ledmsuleulwliiuuainlulasaoulnsatans dagun 3.6

- < as
JU¥ 3.6 uananmwnneITuNane
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4. §UBYATANTE9S LED Display
am ¢ v . [ an P
sIuerA3AnsoueiAuAz99s LED  Display Jadenlitanluereianla esin

aa U a8 v o« - TR ) « H @ % v o 1
arAsantuiivminfundliesiuiuiindnuesauazuivmindees LED Display uarazvinlnly

- A v - a i
inwsaesuazninauiuly dagui 3.7

= ; vgs < :
JUN 3.7 U@ NG IUTBIUDIALAL495 LED Display

5. 2935 LED Display
2495 LED Display {Juasasildlumsuannavaslasesiuil

)17, <o 700 14D FAY SANEGY W iy 4§ O

gﬂﬁ 3.8 WAMININ 2995 LED Display

6. Zigbee
Zigbee Minnltilu XBee Pro Series 1 #ulu Bluetooth tanldunuais USB e

fnsanuuasn
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31]17'1 3.9 uaninm Zigbee

diathdudssnougriawasyndnanusenauiu uazvihnmdvanaln avladegy
#13.10

- - i
JUT 3.10_ uamnmduniiiioUsznauiaia

3.1.2 #9uv9972935 LED DISPLAY

dulsgnaunan

1. 1o ULN2803A 6 1

2. viaam LED 3 mm. a8 “aan
3. Connector Box 10 pin 6 i

4. R pack 1 K 6 #7

5. awln
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19824995 LED DISPLAY fiutnfluansnimlassudidanin vesa Arduino Due

(i)} TEDT
%
92/ LED1
“
1 Ui 3" id Lip) 3
Conpcion i e 18
N oUn frs—] 5
b ma oum D:‘(" LEDY 3
i3 N OUT “ 3
L I L N4 OUT4 I 5 i
At NS OLTS e lis
—s w0 ol N6 OUTS [+ 1 D3 K LEDI | R e
- INT OUTT |rs H
commector ] 3 T .
st | Dh:‘“ LED I ’
9 | axp comp 2 P RIS PACK 1
Uty D7 * LEDI
P
Da‘, LEDI

gﬂﬁ 3.11 ansnan Schematic ¥942995 LED

MANNIIVNUYEI9S LED DISPLAY
dlorh Connector daffu uasa Arduino Tne ¥1# 1 fawnil 8 sy Port vae vasn
Arduino Due laveda Arduino Due dufubilpsaoulnsaians dwdieyaidnadi Connector
wdoufudunaves IC ULN2803 uazila IC ULN2803 lafudumpidiu-Logic 1 flazvimii
Fousovneadnatunsmad vililw VEC Tnari R Pack Wdmaadlvl LED wiawinsnig
waziloasuasessviuds waaslW LED faziia Tumianduiu i1 IC ULN2803 I9sudunmiu
Logic 0 Avzvinlilnlualinsuans warvasaln LED arligmuisedala waaalndwu 15134

1% vofn Arduino Due Whibilasraulnsaesiunisauainisinduramaaalnla

U 3.12 uansnn PCB

19872995 LED DISPLAY vinmseanuuunasiaslglusunsy Altium Designer 6

3.2 YaNAwIs
gavawslulasauatuiivsenausig 3 du fe TUsunsy Visual Basic 2010,
TUsunsy Arduino 1.5.5 way luswnsy X CTU
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-~ @

<l )
glhﬂ 313 LLE‘W}Gﬂ']Wﬂ’l'i%'lxﬂ’]U“UaGIU‘iLm'ﬁJ

y -
&

Sumounsvauzedlusunsy

1. ﬁwgﬂmwﬁﬁmmi wazuUasgunmintue 0, 1

2. 1e1 0, 1 uvinsUsvanasasie Tusunsy Arduino 1.5.5 9nturianisdan 970
Zisbee (Sender) Wi ZigbeelReceiver) ununstiasUss ludililasaoulniaaes
uas@ Arduino Due

3. lailnsreulvsaiaes Vate Arduino Due 9EviansaeamifunguneI99s LED Display

3.2.1 daulUsunsu Visual Basic 2010
~wyuusn WunisdseyauuuiiasadaWinlaunsneiias Ju SaudiuwuuPattern
A - - w a. W i . ar P
1. lneweUalusunsuiu niveEusy noulSuvitnu eegui 3.14

= v - W& = 2 ' -
31JV| 3.14 LaAININMUITDISuAUlYSINTY Visual Basic 2010 NDUTUNNIY

o - - ' - . '
2. vinnsiden Comport ipsnnlunsuusiasiaias Serial Comport az il
wiloufiu Tassnusdvinjuiiannsaden Serial Comport 1a 31inns
e v a d - 4 L] a
\den Serial Comport Tinssiuipsasrauiimas laenadu ‘Select Com’ A
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1Usunsy Arduino 1.5.5

- TusunsuitsudrannatuluTusunsy Visual Basic 2010 sanidugunm

int led[] = {22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37}, // LED 16 viaen

int led_ NUM = 16;

char koh;

int a,b,c,d,e,i=0,j=0,;

float x = 3;

void setup() {

Serial1.begin(9600);

for(l=0;l<led NUM;l++)
{
pinMade(ted[t],OUTPUT);
digitalWrite(led(l], LOW);
}

void loap() {

if (Seriall.available() > 0)4
koh = Seriall.read();

}

// PIUIUNEDA

// Delay

// Serial baud rate

/7Junisfamunuiie1dive
// Turn off LED

o dﬁl ] 1
/7 NuA port N3U-a3 A1

iftkoh. == 19 (StelaFuAt 1’ annnisaesi 1 Tulusunsu Visual Basic

{

Boal P 7][7 M=t 0rted, L B 2010441 ,1,1,480, 1, 1414,1,1,1,1,1,1,1,1},
(O 1 B1,1,1,1,51,1, S GiaA,1,T1,1,1, 1,1 58,114,113,
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1},



{111:151:1:1r11111:1:1’1:lslrlsls1:1:1r1r1$1:11111113111!1;1:1:1}:
{L1.1.1.1,1.51.1.10.1.1,1 100 0 L e e L L L L R L L

{
for(i=0:i<32;i++) // wlsmnuazidum w3e Segment (Uu 32 Segment
{
for(j=0;j<16;j++) //Anunumasedily
{
digitalWrite(led[j],pic[Ii); /ADunsuananaiaising led(j] = picljli]
lnunisugy
}
delay(x); //Aumsmiana x ms
}
}
1

else iftkoh == "2) /Afoldurn ‘22 9nmsnathl 2" Wilusunsu Visual Basic

{

bool pict77I[77]= 1{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0};
{0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,3,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1:1,1,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,1,1;1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0},
{0,0,0,0,00,1,3,1,1,1,1,1,1,1,1,1,1,1,1,1,1/1,1,1,1,0,0,0,0,0,0},
{0,0,0,5Q 1 1,154, 5L, 6 £,1,64,131,1, L1e% 14271 ,0,0,0,0,03,
{0,0,0,0,1,1,1, Bl LE B H T L L019T,1,1,1,1,1,1,0,0,0,0},
08 L LERLLL L L L L ELL L LR L L G 80k
(10 U 0 o S R O B W 1 i T T W B B R
o e T I o e U e 5 0 0 9 0 B 5 e B T T B W s

{
for(i=0;i<32;i++) // wlsmuaziden 3o Segment Wy 32 Segment
{
for(j=05<16:j++) //3nnuvasainld
{

digitalWrite(led[j],pic[Ilil); /ATun1suaniwaiaisne led(j] = pic[li]



}
}

else iftkoh == '3) //dlaléFudn ‘3’ annmsnenju ‘3’ Tulusunsu Visual Basic

{

bool pic[77](77]= {{0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1},

}
}

else iftkoh == '¢) /AfieldFun ‘a’ :mnmsnenlu ‘4’ Tulusunsu Visual Basic

{

Tasmsugy

delay(x); //Junsvdianan x ms

{0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1},
{0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1},
{0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1},
{0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1},
{0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1},
{0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1;1,1,0,0,6,0,1,1,1,1},
{0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1},
{0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1},
{0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1;1,1,1},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1};
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1},
{00151 01 LT T 0 A st LR, 1
{1,1,1, BAH T, 61, 1,40 11 Bl 1201 1 0 Tisinl1,1,1,1°19,
151,11 551 S0 @ 101,105 XA P istad 1.1, 10h 118

for{i=0;i<32;14+) 7/ WA MIAZIBEA 30 Seement LUU 32 Segment

{

for(j=0;j<16;j++) //3wuvasaily

{

digitalWrite(led[j],pic[jl0il); //Li‘lumsl.l,amwmmﬁﬂm led(j] = picfli]

Tnensaugy
}

delay(x); //ATUN1ISMINNIET x MS

}
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bool pic[77][77]= {{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

}
}

else iftkoh == '5) /AxigliFuAn 5> 9rnnasanty ‘5* Tulusunsu Visual Basic

{

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,03};

forli=0:i<32:i++) //wiimuaziden vse Seement (DU 32 Segment

{

for(j=0;j<16;j++) /R AUReaTLY

{

digitalWrite(led[j],picljl(il); /ADunsuananatowing ledfj] = picjli]

lasn1sugy
}

delay(x); //AUUASUUINIAT x mS

}

68

Boolpic[177][177]={{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0’0,0,0]0,0,0,010 ’0,0,010,O,-O,O’O,O,0,0,0,0,0,0,0‘O,O,O,O,O,O,O,O,O,O,O,O,O,O,O,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0, 1,0’O’OJOP1, 1 » 1JOPOFO)OIOPO’O,OJOJO?O!OJOPOYO!O!O}OJO!OJOPOP

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



}
}
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{0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{OlO’ODO’O’O’O!OIOIOQO!O) 1 IO’OQO’O]O!O) 1 IO!OIOJOloloioloFODO!O)OSO’O’OJOPO’O}OFOIOIOI

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{OI‘OIO}OIODOlO’OPO’O!OIOI 1’0’0’0101 1l0)0’0!0)0’O!ODO!O}O!0!010,0’0’0’0PO’O’O’O’O!O’OJ

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{OIO,OPO!OIO!OJOPOIO!]') 1 ! 1 ? 1 ’1’01 1 )IJ 1 )1'1,0’030!0’0’01O,OPOIOfo,O’O’OPO’O’O!O!O!OIOI

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}};

forli=0;i<64;i++) J/ AU asidun 3o Segment W 64 Segment
{

for(j=0;j<16;j++) //Amnunaendily

{

digitalWrite(led[jl,pic(jllil);  /Alumsuanawatesing led(j] = picljli
lnamsugu

}

delay(x); //A0unN1syiaan x msS

}

else iftkoh == '6) /Aflel#Fuen ‘6’ 9nnsnau ‘6’ Tulusunsy Visual Basic

{



bool pic[77](77]= {{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

}
}

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01},
{0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}}

for(i=0;i<32:i4+) //ulapnuagidun wie Segment LU 32 Segment
{

for(j=0;j<16;j++) 3 nnumaeaiily

{

digitalWrite(led[j],pic[IliD; //unsuaninatedine ledfj] = picllli]
lnsmsiugy

}

delay(x); /ATun TaaaT x mS

}

else iftkoh == ‘7)) /Adial@§ur 7> 9anasnadu ‘7’ lulusunsu Visual Basic

{

bool picl77l[77]l= §{0,1,1,1,1,1,1,1,1,1.1,1.1.1.1.1.11.11.1.1.1.1,1,1,1.1,1,1,10}

10,0.1,1,1.1,1.1,1.1.4,1.1.1,1.1.1,1,1.1,1.1,1.1.1,1 1.1 1,1.0.0},
{0,0,0,1,1,1,1,1 11,11 4.1.1.1.1,1.1,1,4.1 3,11 1.5,1.1.0.60.0},
{0,0,00,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0},
{010,0,0.6,1,1,1,1,1,0,1,1,1,1.1. 151,11 151 1. 1. 1.1, 1:0.0.0, 0.0,
{0,0,0,00,0,1,1,1,1,1.1,1,1,1,1,3,1.1,1,1,3.1,1,1, £,0,0.0.0.0,0%,
{0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0},

70



{0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}};

{
for(i=0;i<32;i4++) //wlamuasden %3 Segment 1y 32 Segment
{
for(j=0;j<16;j++) H3wumaeniily
{
digitalWrite(led[j],pic[l[i); /ATunsuanswatemwing led[) = pic[lli]

Taenisaugy

}
delay(x); JATUASMIIET X MS
}

}

1

else'iftkoh ==8) //ilold$udn 8" aanmsnmd 8" lulusunsy Visual Basic

{

boolpic[77177]= {1,131, 41,1, 511010 551,11 11,1.40101,1,1,1,1,1.1),
(8L, AL EE 111, LI A UT, 1,1 6110008
M, 801,11 Mt DAL YO D1, 1,1, 1,0001,00,8,01,
MNMBLLIER11,1,1,1,1,1,1,11,1,1, T DYaL804,0,0,01,
{1,1,1, 81,1, ¥ 54 511,651,111, LIs0#0,0,0,0,0,01,
{1,1,1,1,1,1,1, Tl LTI L L 13¢7T,0,0,0,0,0,0,0,0,0,01,
{1,1,1,1,1.1.1,1,1,4,1,1.1,1.1,1,1,1,1,1,0,00,0,0,0,0,0,0,0,0.01.
{1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
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{1’ 11 1’ 1 ’O’O!OIO’0’O’O’O’O’0’0,O!OIOPO,O!OIOJO’O!OIO!OPOlo,O!OJO}’
{1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}};

{
for(i=0;i<32;i++) //wlsmnuaziden e Segment 1y 32 Segment
{
for(j=0;j<16;j++) //inunaendily
{
digitalWrite(led(j], pic[li]); /ATunisuanswaiatsing led(j] = pic[lli]

Tngnsaugy

1
delay(); /ABUMIMIIIAT x mS
}

}

}

else iftkoh == '9) z/dloldsua ‘97 Tanmisnady 9" Tulusunsu Visual Basic

{

bool pic{77](77]= {{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,1,1,1,1,1,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,0,1,1,1,1,1,0,0,0,0,01,
{0,0,0,0,0,0,0,1,1,1,0,1,1,0,1,1,1,0,1,1,0,0,1,1,0,1,1,0,0,0,0,0},
§0,0,0,0:6;071, 55,0,0a\ B0 431 ,1,0/4510004: 141 ©77,1,1,0,.0)0,03
{0,0,0,0,0,1,1,1,0,0,0,1,1,0,1,1,1,0,1,1,0,1;1,1,1,1,1,1,0,0,0,0},
{0,0,0,0,1,1,1,0,0,6,0,1,1,0,1,1,1,0,1,1,0,1,1,1,0,0,0,0,0,0,0,0},
{0,0,0,0,1,1,0,0,0,0,0,1,1,0,1,1,1,0,1,1,0,0,1,1,0,0,0,0,0,0,0,01,
{0,0,0,00, sl 1,105 16100511 £, 150,110,001 1871,1,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}};

for(i=0;i<32;i++) //uUIAMuaziden w38 Segment L 32 Segment

{
for(j=0;j<16;j++) /3 nuvaeniild

{
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digitalwrite(led[j],picfll]); /AUumsuansuaiarding led(j] = pic[llil
Tnsnsaugy
}
delay(x); /Adunmsviaanan x ms
}
}
}
else iflkoh == 'a") /Adlal#§udn ‘@’ 9nmsnenda “a’ Tulusunsu Visual Basic
{
bool pic[77][77]= {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,1,1,1,1,1,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,03,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01};{
for(i=0;i<16;i++) 7/wlamniiasiBum e Segment (U 16 Segment
{
for(j=0;j<16;j++) //3numasaild
{
digitalWrite(led[j],pic[jI[i); //ijummamwal.mﬁwm led[j] = picljl(i]
lngmsugy

delay(x); /ATunsmiaanan x ms
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o 3 i - - v
- WsunsudiuArainyuna Open file iianiWdndainisazuanswaanlusunsy Visual

Basic 2010 LUy 4 waaa

char inChar;
int led[4] = {22,23,24,25};

int data(4](4],

int count = 0;

int countl = 0;

int i=0,j=0,x=0,y=0;
void setup() {

Serial 1.begin(9600);

Serial2.begin(9600);

pinMode(led[0] ,OUTPUT);

pinMode(led[1] ,OUTPUT),
pinMode(led[2] ;OUTPUT);
pinMode(led[3] ,QUTPUT);
digitalWrite(led[0] ,LOW);

digitalWrite(led[1] ,LOW);
digitalWrite(led[2] ,LOW);
digitalWrite(led([3] ,LOW);
}
void loop() {

if (Seriall.available() > 0) {

// MruARILUS

// fvusswUsveavasaln LED $9uu 4
naon

// fmusiuusenssiaifiua

// fvueeuUs

// fAvuesiauys

// fuaiIuys

71 eduiirgniFonldruitssefudensde
Tusunsugnidalany T¥dwiunsimuasn
¥91U1UB AVR viiamAnnsinsenuy
seriat Tsunsuiifudusnduiiasdoadl
fauwiuerlifiFdanaludaiufionu

// Fndaiiae@a serial port LAYHIAN
AnudluMsivdy Undinnsieseiu
\I0sR@assalAT aamnsr 9600 wiidiy
annsosudsldiemEnnniiaeny

/7 fuanhvwesilasreulnsaaosl
W v Sudeyeyind INPUT viSevdadeygyind
OQUTPUT

//-@3@aedn HIGH vise LOW (\Ua #e Us)
TUdawn digital it

// Wariuilasvihausienin void setup)
wazazvhauiurugy elilysunsy
VNURIUANTULHNE

// Mimsnaouindwieisutoyal innn
Audvselil



inChar = (char)Serial1.read();

Serial2.write(inChar);

if (inChar == 'b'){

Serial1.flush();

count = 0;
countl = 0;

}
else if (inChar=='0' || inChar == '1'){

data[countlfcountl] = inChar-48;

countl++;
if (countl == 4)

count++;
countl=0;
if (count == 4). i = inChar-48;

}
}
}
else {
for (x=0; x<4; x++)X

for (y=0; y<4; y++)X
digitalWrite(led[y], data[x]lyl);

delay (i);
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// Susndulsiiaz char Manesnaynsu

1 wdniulilu inChar

// dagnduds inChar eanvmanesmeynsy

2

// Wasavaeurdiawds inChar 3winiu b
< 1

winly

// wavsininesvemeinaynsu(Serial) T

9

// T¥asaaaeunsiails inChar 71

Wiy 0 3ol

// Aidndauys inChar waufiu 48 Wielils
faatin 1 vwie 0 udnhuarlueusd data

/ 1sasaasuafanys countl A
wihdu 4 w3aly

// Wasiadausiuwds count 91

Wiatu 4 viseli-thesuds inChar wau
fu a8 iielildanaiady 1 vde 0 wduiu
Alusauys i

77 1lumsauguiiudiluesd data udn
wanwalun led

o W a o v aa 1
// Adainuualy PIN Tuwuudidneailan
Wueniigniivluluesd data

| e o o [ a 5
// APAgNANNSOANUALALBIINAILYS |



7

Ao ) - =
- WsunsuiFuaaantuna open file ianivandiasn1szuanmaniusunsy Visual

Basic 2010 wuuU 8 viaam

char inChar;

int led(8] = {22,23,24,25,26,27,28,29};

bool data[8][8];

int count = 0;

int countl = 0;

int i=0,j=0,x=0,y=0;

void setup() {

Serial1.begin(9600);

Serial2.begin(9600);
for (i=0; i<8; i++)
pinMede(led]il, OUTPUT);

digitalWrite(led[i] ;,LOW);

}

}
void loop() {

if (Seriall.available() > 0) {

// AuasaIuUs
// fvussuusvesaanty LED
97U3U 8 vaen

o ) ¢ d o '
// AvuadwUsaNsEaLAuAT
// AruasILUs
// AMURRILUS
// AuRfILUS

// Wetuilasgnidonliiuiisniudendle
Tusunsugnidaldianu Mdwiumsimuae
493111997 AVR WiamAInsinseuu
serial Witnsuidudausifufiavdosd
fausifusliidanwlussiufianu

. fdstisad serial port wavaae
auidalunsSuds Undinisiananiy
\WineiiEaysa 3T A 9600 wdidniiu
ansosudildimidnninidia

/7 S sauguiauiuvaen led fuamaa
/1 fmmwiriivvedlalaseeulnsaaasiv
W 91 Sudunad INPUT viseundedeyeyin
OUTPUT

//-d@m@ein HIGH v3a LOW (U v30 Un)
W digital Aifvun

// Wanduliazyiraumeann void setup()

o A o
wazavyihuluiugy welilusunsuyiheu
AMANIULANN)

// Masnasuiriwieifuteyaliinnni
Auenselii



inChar = (char)Serial1.read();

Serial2.write(inChar);

if (inChar == 'b')Y

Serial1.flush();

colunt = 0;

countl = 0;

}

else if (inChar=='0' || inChar == 'U'){

data[countlicountl] = inChar-48;

countl++;
if (countl == 8)

count++;
count1=0;
if (count == 8). i = inChar-48;

}
}
}
else {
for (x=0; x<8; x++){

for (y=0; y<8; y++)}
digitalWrite(led[y], data[x][y]);

delay (i);

78

// SuAdauUsiiag char nawesnounsy

1 udniulily inChar

// dsenguys inChar aanymeneainaynsy
2

// 1¥ns29a0upIdas inChar 3winfu b
wia ki

// \wdgitninaiveswainaynsu(Serial) T
N

// lmsandnuAIsiauys inChar 91

Wiy 0 %391

// ddauds inChar snauru 48 welule
Anasau-1-w3e 0 uaaiuAluensd data
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Imports System.Threading
Imports System.lO.Ports
Imports System.Windows.Forms.ComboBox

Public Class Form1
Shared data(100) As String
Private Sub Form1_Load(sender As System.Object, e As System.EventArgs) Handles

MyBase.Load

SerialPort1.Close()

SerialPort1.BaudRate = 9600 ‘Serial Baud Rate
SerialPort1.DataBits = 16 “PUIUNADA

SerialPort1.Parity = Parity.None

SerialPort1.S5topBits = StopBits.One

SerialPort1.Handshake = Handshake.None

SerialPort1.Encoding = System.Text.Encoding.ASCI ‘very important!
End Sub

Private Sub Connect_Click(sender As System.Object, e As-System.EventArgs) Handles
Connect.Click

Dim port As String

port = ComboBox1.Text

SerialPort1.PortName = port

SerialPort1.0pen()

Disconnect.Enabled = True

Connect.Enabled = False

End Sub

Private Sub Disconnect Click(sender As System.Object, e As System.EventArgs) Handles
Disconnect.Click

SerialPort1.Close()

Disconnect.Enabled = False

Connect.Enabled = True

End Sub
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Private Sub Button1_Click(sender As System.Object, e As System.EventArgs) Handles

Button1.Click
SerialPort1.Write("1")
End Sub

‘davinuar’ 1 lUduesnArduino

Private Sub Button2 Click(sender As System.Object, e As System.EventArgs) Handles

Button2.Click
SerialPort1.Write("2")
End Sub

‘danuae’ 2 U uesnArduino

Private Sub Button3_Click(sender As System.Object, e'As System.EventArgs) Handles

Button3.Click
SerialPort1,Write("3")
End Sub

‘davanean’ 31U uesaArduino

Private Sub Buttond Click(sender As System.Object, e As System.EventArgs) Handles

Buttond.Click
SerialPort1.Write("4")
End Sub

‘dwitoan e’ lUdiuesaArduino

Private Sub Button5 Click(sender As System.Object, e As System.EventArgs) Handles

Button5.Click
SerialPort1.Write("5")
End Sub

‘davaneia’ 5 U wesnArduino

Private Sub Buttoné Click(sender As System.Object, e As System.EventArgs) Handles

Button6.Click
SerialPort1.Write("6")
End Sub

‘Aavaneian’ 6’ WU waseArduino

Private Sub Button7_Click(sender As System.Object, e As System.EventArgs) Handles

Button7.Click
SerialPort1.Write("7")
End Sub

‘d@eunean’ 7 lUdsueinArduino

Private Sub Button8 Click(sender As System.Object, e As System.EventArgs) Handles

Button8.Click
SerialPort1.Write("8")

‘Aevanewan’s ludsueseArduino
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End Sub

Private Sub Button9_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button9.Click

SerialPort1.Write("9") ‘danaiay’9’ ludwesnArduino
End Sub

Private Sub Button10 Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button10.Click

SerialPort1.Write("a") ‘damuneian’a’ludwainArduino
End Sub

End Class
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- Wsunsudedayalasldis open file ldilulasnaalnsaiaas iauan swaiunsly
24935 LED

Imports System.|O

Imports System.lO.Filelnfo

Imports System.Threading

Imports System.lO.Ports

Imports System.Windows.Forms.ComboBox

Public Class Form1
Private Sub Form1_Load(ByVal sender As System.Object; ByVal e As System.EventArgs)
Handles MyBase.Load
SerialPort1.Close()
‘il 4la serial port
SerialPort1.BaudRate = 9600
‘ﬂmm%"ﬂunﬁaia'ﬁmgmm Serial port
SerialPort1.DataBits = 8
SerialPort1.Parity = Parity.None
‘m‘mﬂaaauqunﬁawaqﬁagaﬁd&mu Serial port agléAtulia Parity bit
SerialPort1.5topBits = StopBits.One
‘Winsfwugdwnusildlumsteiedeya Mviansddussiazlus neufiesyiinisds
doydluluddaly
SerialPort1.Handshake = Handshake.None
SerialPort1.Encoding = System.Text.Encoding.Default 'very important!

SerialPort2.Close()

SerialPort2.BaudRate = 9600

SerialPort2.DataBits =8

SerialPort2.Parity = Parity.None

SerialPort2.StopBits = StopBits.One

SerialPort2.Handshake = Handshake.None

SerialPort2.Encoding = System.Text.Encoding.Default 'very important!
End Sub

Private Sub Open_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Open.Click
Dim comportl As String
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“Usgmadiuls comport1 Wy String
comportl = ComboBox1.Text

“Wudemnuiignidenyfedsli ComboBox udufiuarii comportl
SerialPort1.PortName() = comport1

4Hun1sidon serial port name AldRndassninalusunsufiv zighee
SerialPort1.0pen()

‘AdaiildUn serial port

End Sub

Private Sub Close Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Close.Click
SerialPort1.Close()
‘Adatiidln serial port
End Sub

Private Sub Send_Click(ByVal sender As Systern.Object, ByVal e As System.EventArgs)
Handles Send.Click
SerialPort1.Write(openfile. Text)
‘Jeutayaludmeirounsuuanmaivines aanp1sialued
SerialPort1.Write("b")
‘Wouteyaludimesnaynsuuaninatnines Wud b
End Sub

Private Sub openfileBtn_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles openfileBtn.Click
OpenFileDiatogl.Filter = "jpegs|*.jpglgifs|* gif|Bitmaps|*omp]| txt|*.txt|[*.*"
‘1ﬁ¥uu‘§aﬁv’aﬁwﬁm‘%qﬁszqswastﬁaﬂuaz UseLan Indflegianslu openfiledialog ¢
Dim result As DialogResult = OpenFileDialogl.ShowDialog()
‘Uszn1Adauys result 1y DialogResult Tneiily OpenFileDialogl.ShowDialog() v
result

If result = Windows.Forms.DialogResult.OK Then
Dim path As String = OpenFileDialogl.FileName
Dim fileSize As New Filelnfo(path)
Dim length As Long = fileSize.Length
“Ussmagauds length uslindeya long itaifurvuavasliid
Length TextBox.Text = length



‘f1 length gnuanawalufl textbox iteliirureveslvid
Try
Dim text As String = File.ReadAllText(path)
openfile.Text = text
Catch ex As Exception
Me.Text = "Error"
End Try
OpenFileDialog1.Reset()
End If
End Sub





