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ABSTRACT

The purpose of this project is focus on using Microcontroller device with
Wireless LAN technology for working out in the fields of communication and public
relations board to make it easier to communicate with many people and can be
understand for working as well. And the method has originally in usage but has not been
easy to work as it should.The proposed design of the project was created a framework
for such applications to use wireless data transmission combined with the capabilities of
a microcontroller and then connected with the public relation. This method that using
by the user can input the message into the public relation board on the real times and
convenient for connecting between the board and client computer by using wireless

technology that has less problem about the cable signal lose.
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Nasa LED fidnuagweanlufinmaien LLm"iuﬂ‘iamm\m luaar mmuaafﬂmmm 750
Sy fAaeldgunsainsauvase LED Tudnwawvonaud (Packase) WKifiotedudinmmes
MINTEBUEN waen LED awnsollatalavud lidedlds ammLw’nmmmmwawaaﬁlm
At ldnass wiovasafansafidesuiuuseduingnidly vase LEO annsaudumudsmes
waslgiaogunsaivlal (Dimmer) Tmﬁ?uagg‘ﬁ"uﬁi'uaxqﬁrrﬁaiﬂ’magﬁi‘zwéfa@m’;'«aaau’l,ﬁl,l,u"ia
nawdenly

2.1.3 Yofivovasn LED

mUsuﬁwa‘mwmﬂmmamm WarAMm19uEEdevee LED  avdealumwizaiunii
Wiy mmammﬁammawaauﬁamw

- Tindautioy

. m'a@l,;a%’ﬂmﬁ"n



- i sunmdn

- 91gmsldaue Tyl 100,000 Falus

- annsodedalivesnds uasilenesliumaindlngig

- mureMsuEIouLaruINTIINN TamnzandmiuRndiluniesdutosanus

- Uaneanusousenintesin shildannsaapdondsauliinludueiesssuaine

- aunsamuauAun B mEivdassoninlFansah Ul uasaddluutsanud
5]

u - nshiuasainstunmdou Wewnanmsanivauuasainean Lo Talwd
duravewasiiduduniedan oy Wy uasdurige wazuasganiililaian

2.1.4 eanunsng

evuaing (Dot Matrix) ugunsaluanana wwuidendu LED adu Aoinfuluudie
N15174071 LED vianedmsiaSeaiu undn Wuum Jasmediunisidaunenussndlunisy
thalwis Taewsastdnaneniuming warggRnfeiy udndeullunsueululasreulnaass
Y38 ABNTIADSHILNITTURDNLASNTD

JUN 2.3 uansdnunizieiu LED navusing



PACKAGE DIMENSION

-

T SERT SRET =

&

Rt ST ST S T S
- .. ¥ 9 b & & - " o .
S AR SRR SRR SRET SEp S
L RRE RS B SRR R T S
Lo ST S SR TR T S

LS SRR SRR SRS SRR

‘S‘U‘VI 2.4 yansanuaiziagnisaanislus 183U LED aaviussng

wanURrawmonuesndlaunis
Adving / 9 75W
- nssualdern 20mA sia qa
- usasulgery sv

r = =Y LN (=1
2.2 N15UU LED AR83 SR UUaLARNLaZLUUSafwa nal

2.2.1 wuudausfn (Static Drive)

& add A @ ' = a | o W @ & W

Jwisihelaenstu LED wiazareazusndaszansu Tnensaessuniusntas
AUWVENTBUTIRY wiauvasaenseuandl wvhnstloulunednss Wifu LED &9 LED Sqin
allamudesnisisntenit  aundia (Static) ins1gdnfinszualvaniy LED  sgesaiiie
AaRALIaT WLEdmiun1Itu LED A LED Mlufimivainsuniinesnisnseualssaic 2
mA Zuednsvedlulasreulnsasesalngszansotunseualiiu LED 18lnunss

2.2.2 uwuudiafiw@nd (Multiplex Drive) Wianisdunuuwad (Pulse Drive)

Humsananugeeinvenas Tnsmsteunszualwilusealiiu LED Tuusasmniung
Wleangumila( Lﬁ@iﬁuamwaaumaﬁlwmaﬁ?uG] Tuwsazdenaduiereadeullusedlsiy
LED wnuudlungusialy amalsﬂmmm'ﬂuLLaaLL‘Uﬁﬂ,wm@”LW@]ﬂmwﬂuimevL'smauﬂ AosfiAly
Tunsneaingg (Repeatition Rate) Anasifismeruaenuysiueiumioutasainiuie
maeAa Usluatl Sndevesandu LED wuu Mumplex ﬂamiUiUUNL‘saﬂmwmmm Tums
uananavesssuandnalurn iR mdnulnends dnidediauriiy



2.3 nNTaLnY

MsaunEIIERs Siusudumsawnuieniionin wazsuufidseanluieiund d1sids
fennureininnnewhlsmsnsensuresmiiazanasini wihivesmsauny ARNIILEDN
LED Fadnlildnmmudnauiidasnns

amisufundedsnysaneluthelawanty 1y UsznsauluMmuegaidngsnnunilsiivi
’Lmﬂmm‘lmaLauLLu'suauLLauuu’;m MALI 19z e LED Wunasaidaslduzdeatlon
nzua wddfaudunnii 30 Hz memmaamﬂmwmﬁumwmamm WIeshsnusieiily
aunsadaunaiiunisnseniuliias 5imsteundd Alnuaussuin 50-60 Hz Seagluifunm
AANITNAD

2.3.1 MIALAUIIULING (Column Scan)

miau,ﬂumamemmmmmsawamaaanlﬂmaLmu,muau Tngdadayasiinis
anluudliuouunminiaana mnuuﬂﬂmmaawauamwaaqaaﬂlﬂ w1 Runauuadsi
aaauamwa mLﬁzmulﬁmuﬂsxmﬁuauamaaaanlﬁmwmwﬂumumm ﬂﬂ]“’LﬂUﬂ"l'iﬁLLﬂUﬂ'iU
vilasoudsiudrdnudniinruanmasenuiduisnes Fsuumeaendn S5ilmnani
wldon wsizdndiel LED Tuumuwdsiinilsinnnd LeD fumuudsgavineazindedld
AU

2.3.2 MIawNUNIwUIUaU (Row Scan)

ﬂ’liﬁLLﬂU‘W’NLLﬂ’JLL"LJ’JUEJ“LJR]“’“W]ﬂ’1iﬂﬁ‘ﬂﬂmaaaﬂlﬂﬂ'ﬁU‘Wﬂ‘lﬁaﬂﬂauLLﬁﬂiﬂLLmLL‘U’M@JU‘WWLN
u,amwamnuunmﬂﬁawamawmamlﬂaaﬂlmumwmwm'ran u,a’ﬂmLLmLLmuaumamamma
mmumumvwwauamaaaaﬂlﬁwmwmwﬂmemuau fasdunisaunuasunilssou 354
Iiveffe awisouanmaduisnusndeniuldnatendnuazdrdnnailiimunzauudy rnavi
nadunuaghiinonsdevesnn wifdidedsfensiloulusunsumunulismsnusdewili
BINNIMUULTA

2.4 N5UTeLnS

JUN 2.5 uamansiudame Suuusng



JUN 2.6 wanswuudiassvemudanaifvhauldndusn

2.4.1 nudanes fAsosls
NIUTAN0F ( Transistor) LUuaUﬂmmimmm‘mmminmmmmﬁlwa‘umamﬂmau
16 Tvimidt venedsyaalad, U/ Andryandi, muauussiladlvineg, wionad
vyl (Modulate) 1y mW’mwaqmm%Lmaimﬁa‘u"l,mﬂmnmmmwwmuma
al, mlvﬁ?hwzmvm WeuSurunnse LLalw%ﬂnmaaﬂmwmmmmawwlwmwwamai
Usgnaumelaneineusnimesiifladatseauinlniiiodonsefuiens NYUDN LIIRUNT
nszudluihideulifuimsudaneiuisg sviivalfinnswdsuadunssailnarinludy
mﬂu%mma%ﬁﬂﬁwﬁq Lﬁawmwé’wuﬁmmmm (loAnm) %vaqmﬂwaamuﬁ‘lﬂumimmw
(Bunn) nsuBamesisamnsavensdyyiald Uaqdiu mam'msaaLmaiaﬂﬂivﬂawummqmﬂ
Lmawaﬂmnmwuﬂaaalu LE9799 7571 mwwaLma3L‘1Jumiamwaaﬂwumu“naaaﬂﬂm
Sidnnsedndiviuary wazidufiunsuarslussuudidnnsedndaselv. ‘wmmﬂmwmmmu
TugnadunaIssudt 1950, wmwama%lﬂﬂgammmmaﬂmauﬂmm Ymedmiving \A3D9AN
1@ wazpauines Trtlvuindnaiay £91179NNI7

"-lle

2.4.2 NMIVINUVBY NI1UFanad

iniawwmﬂm‘aawﬁwaLmaimmnmmmm'ialumﬂmammﬂmmmaﬂm{]aﬂw
iumwmlwﬁ’mwm Lwamvﬂuammmwmmﬂiwmmwmﬂwaﬂmwuwawﬂwﬁﬁ AfELTRLUY
ummsﬂmmmwmwma (Gain) (mmmmumlmmnmammmamwm MMy dune 61la
HAGWENINATIN 1 me'mwsuuLUmwwmﬂ) °n3'1wammmmmmmmmmmmewsﬂvi
Dudadiuivdygiuduwa Tufeduaunsovimimduiniowss  utednuuunis
wﬁm%ama5a"|mm°l€if’1unﬁtﬂﬂw'ﬁaﬂﬂﬂiwua’tm@ﬁ (@indaruauszuulndi g Uuna ves
nszualrinazgniunlneesdussneuisasiu o
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mm%masmaaqﬂmm Failanuusnastudntesludsngd W'Jﬂuumnﬂiﬂﬁmﬂm
wuuwsnilu nsudamesaesdaiiiivr wa, readnned uasdimmed nsuavundn 7 vivd
(Flnasewing wa fu Binwmes) MIAVAY vi3e @it nszuaiifvuialuguindluasening
eawdnimes fu Blmmes. dwiunsnBawes Nas-tlewiing vieelithomfudu v, vod way
LAY LL'ﬁaﬁulw%ﬁmmmmmmuamﬂ'ma,a FEINYOH LUy LAY

2.4.2.1 nudawesiluaing

BIT Mhiuainddidnnsedndlusuuuudinmes anTuAMTIdamesgnldiy
vl Juainddidnnsetnd, Hedmiumsldoy WAIUED LYY Switched-
Mode Power Supplies way dmsumsldaundssiust wu aedninalulens
IUB@RasLULBTames  aensad Wuasadadlwuasaineiluaniusuniiny OFF
vaonlnfasla Weussiulwidiua geiy, nszuadinmed uas neawdnwes («) Myt
wuudalmiuwdoasuduim (Saturate) ussdufiroaidnines svanaedlndstmans
(3elndaud) nszua '« wlvarulnandiud slursasinonassln vildvasslu " @a
\RsSenanuzvesadntluunziiing ON mslinszuadiua () ognafianadudymi
ﬁﬂﬁ’miumﬂﬁt’fwiwu%mmaﬂﬁﬁwmlﬂuaﬁm‘f nudameiliinu Wunseua 39ldnszug
ﬂaumamnmaamﬂmai mmmaau IﬂammmwmmmLaﬂ'lumaamnmwumﬂmm
wianiwenaeiuly ‘IJ‘uEJEJﬂ‘U"U‘LLGI Yomudanesuaruiinsz s udawmesuszinm
Wentunuansiaiy muagnumwua’tuﬂamammm agdlfsumuiidendenlitiunad
Tinseuadiua Siiteane Lﬁ@lﬁuﬂaﬁmim%mma%a}%mué"yﬁ"ﬂmq%ia%‘ﬂm6] ANUB9
wsadulii Bunm ssgnaneglifivuiaiiaestlvle LG LUu OFF w38 ON lagauysal
mwwamamw mwmmﬂummwma msvieunuull Judessssuaily 2999
mmaammaamimm "OFF" @iz "ON" mmu

2.4.2.2 niudamefidusivenedyaiu

\ASBduENBULUUETMMesII (Common-Emitter) TPfumsesnwuuiiiefiiinig
wWaguudasdng Tu usadulad (vin) lHARnswaeu. wWaaang Tunszuaiuaves
NIuTaLADS; mmmamvLLamawmwaLmaﬁiauﬂuﬂmammmamwwﬂwmi
LanLLanmmaﬂmaﬂ in m’[:wmmm'ﬁuJaamLanum’meaa out WITVYILAIY
NINBamesFusfisuuuunatsegs SRsuuuveensua Wiewuuvete usasulnii
%%aﬁgﬂaadLL‘UU(%@L&ﬁi%iﬁWﬁﬁ@ﬁﬂlﬂgﬂiﬂiﬁﬂﬁ AR eI ILIULIN I AT e 9E e
EEN ma@a@’maLLavmaaﬂ‘avmaammm Lﬂ'ﬁmsuawammmtﬁmmammwmai
Lﬂ':taaLLiﬂ“memlmiawaa’mm LARRILAY mmmmmwauﬁamam Aty e
mm%amaiwwmmﬂwamu LLauﬂﬂ’lﬂjG}aﬂiimﬂiE}ﬂ‘UmEJlﬂ'iUﬂ’]‘iWGllH’]“UMLﬂ‘i@WEﬂEJ

LﬂEJ\‘]‘Wi']M%ﬁLG]E]?WWUE?MEJV]EJﬂ']a\‘ILﬂuTE]EJ’QﬂWUH‘LU LTJUL‘:':’ENﬁTﬁJW’WLLaS'E']ﬂ’]ﬂVLNLLWQUH
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2.4.3 uadinea

Gar
. oxide, "7 A
Source Drain

L,h+.. }—mlx L .n+ _J
o

Body

FUN 2.7 uwansdnvazuoamn 5UM 2.8 uandlassassvesuedima

uEnn (Metal-Oxide-Semiconductor  Field-Effect Transistor : MOSFET) u
NS UTdLn3 ﬁi‘if@m%waau’m’LWﬂﬂumimUﬂwﬁ@@?mlwﬁﬂ Tngldoanlunvaslanglunisei
du GATE teultlurasidnea Tnethluaiuaeinnanmies msediauiadn
lassaswesueammUsENaufe 3 duia
- SOURCE tHuduvninvesdmyain
- DRAIN uduieenvasdoyaod
- GATE Wuduiinaneanlusveslans Tnsaddliananusadnganasonszuing
WHUABILELLTE a%'wamm”tvdﬂﬂLﬁammumwﬁ'waan‘uaaﬁ'&ymmlﬂﬁn
weawawulu 2 Useinn Teua
- NMOS (Negative MOSFET) Wluns1udaimasuszinn NPN Wefiauiafngiduuan
(@uulnuse) dyanalnidasivaninves T wsu 16
- PMOS (Positive MOSFET) 1unsudiamasussnn PNP iesinnusadngdivse
Wuau @uwliihsew) duapaliiidasivean sea U wsu 1g

2.4.3.1 deyanwaluny MOSFET

MOSFET lumsRdneagnuosinduaing lng NMOS anlluaingiiflodnyny ot
Wu "1 eindiasie m"lm'msuﬂw,ﬂmaa (Normal Opened Switch) @ PMOS gty
mmwmaammmmnﬂu "1" @ingnazide aﬂua’;mﬂavﬂmaa (Normal Closed Switch)
way ﬂmaﬂwmmwavuamm N1y inndudnaesufesed waziasu Tngldly NMOS
L‘TjuwaﬂmaaaamuaﬂwmmEnﬂwa'me?jamaimlﬂﬂa TWonva lva 1eeadneesazaeiy
dlnmes



1 1
Sy iy I

uMOS pMOS

e

normally openeid nermnally dlosed

switch switeh

JUR 2.9 uansdydnvalununeaina

2.4.3.2 N1TN19IUVDIUDALNH

Gate .
Sorce i it Drain

UM 2.10 wamsdydnunlunuseaa

NMOS Luaﬂaaammmmﬂaaa awiinauulwilufirasedrouss Tealu ptype YN
HANAIUIBEATUAT (mmwm NauUTIUL) Usy ﬂaUﬂwaLaﬂmauaaivmamuﬂnmm‘aum
ATUUY aawa‘lwumzummuuwaLaﬂmauaasvmmumu ntype  lA38en31 channel
dyanadviiAarivariugie channel $30u ntype wiloufuiasy wavvea 18Tagld
dlanesoudaseiunne

PMOS agvinmunduiiu NMOS Taaudletdesmumsdnds Aaeuninasinay) azifn
sl lufietuagnause Bidnmseudasely n- -type awgnuanasnegauan Ussnauiuills
amamummwuiﬂmuuu mwa’leimeuquaammuLﬂu p-type 1A138n31 Channel
dFyanadlndAvelvarugng Channel Sy p-type WillouAU sy waz wea lalagldleady
WY
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2.5 31935574

JUA 2.11 uansdnuaz29as s

29559 M30 19 0na5a (ntegrated  Circuit:  1Q) wwnede 19959 natlolen
, NUTAABI A UMY, AUAUUTEY UaYeIRUIENEUNITANN 9 WIUTENBUTINAUULLALIDS

L
o

vwndn Tullagduuiuasasiasidsuiuddaey visiioraden oy (Chip)  wazadis
9AUTENOUIRTAN q Heeguunkundni danlvgHusinfiFondt Tludsa (Monolithic) ns
advesiUsznevatasuuinndnt arldnniimedumsaenmeguasden maufuruiuns
maniivilianersiimivaziBongaun annsoussgesduszneviasidsounn neluled
wlduvasasinuinne Tuussaneesdaadaiidudougs iy lulasTusiwawed Aldey
AIvAN Aeufames auddinsdwiflode ulnseamaululasiavuuuiive dmiuiy
mhmwd RAM)  Hunussammilwenasidaaia ffawdisyunlugatiagiuled
Audntulay Geoffrey WA Dummer unInemandisaiinndinge seanlddely
imshunfisefianizonini lnsaunsaadrdledanwsiindsusnldlud aa. 1956 wdslsl
Ussaumadniatn deunlul ae. 1957 newimwaniseisniilneudn Aad levinisduaiy
voaowia Tuiufl 6 quawius A 1959 Aad Ikendvsunsleddivhanmesiniey wasly
Wuuinsgnvievedled Taddn ueadlinanivaslediviandaeou luiud 25 wweu aa.

1961

2.5.1 Usznnveslad
Uszlnnuee o ulUamus I uINILIAY89LAN PuuvannnRalaFariinualseLanue
8% (10) 1 1w wihduBududidnnseing 1 Fu

E 24
'

- YUIA SSI (Small Scale Integration) azifAsus 1§19 10 1n

- 9U1A MSI (Medium Scale Integration) agdinaud 10 §9 100 1w

- 9U1m LSI (Large Scale Integration) awfidaust 100 Fs 10,000 1An

£

- YWIA VLSI (Very Large Scale Integration ) agdisaus 100,000 &9 10,000,000 1A%
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- YW ULSI (Ultra-Large Scale Integration) aiisiaus 1,000,000 vl

JUA 2.12 uansdnumzvedled (1) U 2.13 uansdnuuzaeled (2)

2.6 luga NRF24L01

gﬂ‘fr’; 2.15 uansanwayvadlugNRF24L01 (2)

NRF24L01 T NF afialfaefildvismnuenadud 2.4 GHz Faduguamuiiety
WiFi, GPS vi3aivgadinsiay fapsgduuudewvuilafiaoiniauuy Zig-Zag (#18ila) uazuuud
Siveedyann (unile) Fedlsimunndreiy winmsldunagimusnioues Pin wilouiy
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wLLmﬂmmammms“avmwsaiw msdeteya sewinluga muenasnguamideriming
wwdisiiaviiuansnaiudnden uefegfiuseuta 100 waslufilas (’luwuﬁfmﬂmmaav
speeNAwanas) dnSUE18IMALUY Zig-Zag wuuiilifveneduan fesldssosudnying

2.6.1 Network Topology

Network Topology foguuuumsidenlaeszningunsaivie Node e q Tughea
doans 'siJLmumflulmm Point to Point LﬂmULmumwwam Wunsdeanssendng Node 2
Node
, Bus, Star, Ring, Tree waz Mesh (anasunsativenafimsuaufusevitguuuumandlfidun
BnanagULuL)

Line

UM 2.17 uansdinunirvaaniatewuuaigg
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i?i'ﬂa"nﬁsﬁaamﬂu«zmm%aﬁm {Riiiearvenlimsuiniefvesnsiossiag NRE24LOT Tl

wasoaielassinsdeassening Raspberry Pl AU Arduino lmaﬂaimmtmnw

(eAcTugUuuy Fully Mesh dedasld Zighee) LJL(?]\]"ﬂ(ﬂ&]&ﬂUe)i;ﬂ"éikls‘%’\!ﬂ\:s’itii Fusetnsdaaty
Usrlewdanguuuumseasldunniumluge

JUN 2.19 wansiedemsidenselrsatnanuy Tree
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2.6.2 SPI

Serial Peripheral Interface (SPI) Aelusinaeansdoans (Communication Protocol) #
ldArduino uaz Raspberry Pl 148aansiu NRF24L01 n1sdeeanstiny SPl funsniasiunlfay
dosunie Master lagagiu Arduino 138 Raspberry Pl uas Slave 3sfiRasn NRF24L01 wa
AesodedumaRuvesdyanamdnegeton 3 Wumaie

1. MOSI (Master Out Slave In) ﬂ?‘f}'agﬂlamﬂ Master lﬂgj Slave

2. MISO (Master In Slave Out) 1hteyaan Slave lUg Master

3. SCLK (Serial Clock) {ludfeyayrann@imit Master 1uffadadielimiunanlunis

deans
&‘fm%"’u S (Slave Select) LaildiRgrdassunisaeasusifushiilddmiunis AIUANLEUNY

&

13 Arduino e Raspberry Pl inafid] PIN dmdulfaorudy Pl smdaunds

SCLK ~® SCLK
Master  MOSI > MOS Slave
S MISO |t MISO

55 » S5

JU% 2.20 wamegunuunsaeansiluminfidudn (Masten) waz fses (Slave)

2.6.3 M3siganedyyI

sUil 2.21 wansguuuuNMsAavIiuveduga NRF24L01
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tﬂ‘ = 1 df 1 ] U
ATV 2.1 LRI INUAIN AT IUAY

Fewinaluga NRF24L01Plus uae Arduino Mega 2560

NRF24L01 Plus Arduino Mega 2560
CL 33
GRD GRD
Ce g
SN 10
SCK &2
108! 5
SO 56
RQ No use

NRF24L01 9xdl 2 91 fAlvlunsauaunisieansie €S Au CSN Tag €S 9dl Mode
u Buwnewe winldandu HIGH  NRF24L01 winisasiadeveImaieiutaya minly
& N & o o v W o o w v L&
Low fazagluanmieiudds waswionsrdefoyacenly dwu CSN amferdastunissu-ds
doyasiu SPI Bus Tun1sviiiuaiedu Library axfundiiidnnisimundnldiu vuariny

AVTRUEEULD

2.7 Arduino
2.7.1 Arduino Anagls

3UM 2.22 uansuesalulasreulnsiass Arduino
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Arduino 81u31 (81-9-8-14 Wi emeli) Lﬂuuasmlmiﬂﬁﬂau‘[wmaimma AVR fiflns
WAIUIWUU Open  Source ﬂE]lIﬂ’]iL“LJﬂLNEJ"ZJE]JJE)%W’IUE(ﬁﬂLLTﬁ wazgenAwls i
U85M Arduino ﬂﬂaamwum’lw‘lﬁumﬂmw FouSamung dmiufBusudn mua’ﬂﬁwum
aunsadanUas Wiy Weudesenasiuade wsaiﬂsummalﬂaﬂma

AU918TBIVBSA Arduino °lumsmaaﬂmmt.aim’m AadlduaTnnedsns
Sdnnsefiadnnniguenuddieudeiduniie 10 vesuedn Wieifemuarainasadense
fuvasalasy (Arduino Shield) UTslann1eg 1w Arduino  XBee  Shield, Arduino  Music
Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield Wusiu 1midet
fuuesauLUesA Arduino windeulusunsuiamuseldias

5UN 2.23 wansuesa Arduino siafu Tnlnuads JU fi 2.24 uansueiaArduino sefu X-Bee

'
=

2.7.2 Youguiinlduada Arduino ufluﬁ'u&m
- SERBNTHRIL mﬂuvumaawumu "mezxaumwvmwsmamu
- il Arduino Community ﬂam'ﬂumwﬂuwwmmwum
- Open Hardware vilvglanunsaivesaludesasldaul dvaradu
- 51A1 [l
- Cross Platform anansawannlusunsuuy 0S Tl

2.7.3 gunuuma@isulusunsuuy Arduino

Usg

FUN 2.25 waninisee Arduino flumauimes
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1 Weulusunsuuureuiiomes i1umnslusunsy ArduinolDE eeninsaniiilvasls
9710 Arduino.cc/en/main/software

2 wﬁ'qmﬂﬁl,%auiﬁﬂ‘[ﬂil,mmL‘éw%'aeLLé’a%ﬂﬁiﬂ%’muaﬁaﬂjwﬁﬂ Arduino lduas
nUEEaY Com port

§  Aeduing U
¥ B dains Duermilincve af AT megalls 3

Ky

& dugimn

Aedume Yoo w ATmensld
Beduine Kogs 2940 21 Maga A0k

Sedume Meya GA Tragal 260

3UM 2.26 wananshnmslusunsuild@nse Arduino (1)

Auto Format Chrle T
Archive Sketch
Fix Enceding & Reload

Senial Monitor Ctrl+Shift+M

o sketch_octi7a

Board >

Senal Port ¥ ¥ COM33

Pregrammer » |

Burn Bootloader

1J17f 2.27 Ltammsmﬂm‘lﬂil,t,ﬂmﬁlwma Arduino (2)

3. nau Verify Lilanviaseuaugnasauas Compile TAnlUsuATY 2ntiung
Un Upload TAn Tusunsulugeuesn Arduinorumsans USB ifledulnandauiesudn axuans

fonuuautia1s “Done uploading” uasusimasEuvhaumuiideulusunsulilgmud



LR DT TR T i I e e —

u
s

gﬂﬁ 2.28 wanan1sinaslusunsuildiase Arduino (3)

2.7.4 Layout & Pin out Arduino Board

-t O
. Q. —r
3wodn 1CSP  dwdu USB intarface g2 B
LT W
22 g
. -t ,-
L B ] o K

I imofn USE | -P
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1O.MCU : Atmegalbu2

9509 Povear Jack 7-12V §.04CU ; Atrega3zs

g.wafe Powar O

3% 2.29 uansehudsznaumiey vesuada Arduino

1. USBPort : lddususariu Computer titeduluanlusunsidn MCU uagsnlaflsiy
UDIA
2. Reset Button: Uutlu Reset Iénallodasnisld Mcu Bumsvhel
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3. ICSP Port w89 Atmega16U2 uwasadildlusunsy Visual Com
port Ui Atmegal6U2
4. 1/0Port : Digital /O dawsinn DO fe D13 wenwind 11a Pin axvimidiidug ik
A8 LUy Pin0,1 T Tx, Rx Serial, Pin 3, 5, 6, 9, 10 wag 11 Juw1 PWM
5. ICSP Port: Atmega328 Wunasniildlusunsu Bootloader
6. MCU: Atmega328 1Ju MCU #lduuuasn Arduino
7. 1/0Port: uenanasdu Digital /O ud Sadeudu dossudya ueuden
fausan AO-A5
8. Power Port: Inidssvasuednidiefoimsinglnlituisasnenen dssnauden
e +3.3
V, +5V, GND, Vin
9. Power Jack: §ulwain Adapter Tnofiusadiuagsewing 7-12 v
10. MCU ¥89 Atmegal6U2 flu MCU Aty USB to Serial 198 Atmega328 9
ARD
flu Computer H1UAtmMegal6U2
#5d Arduino fia Ms181 Atmel chip fed Atmega 168/328 110559 Bootloader 34
Ml¥n3 Burn 3o Flash Wieavimstlen amwna3es (Hex File ) ety Bsluniniu aid
sruneanuazain Tudes Library Tldannane

BootLoader

EU 7 2. 30 weinagunImuas Bootloader

2.8 mwilddmsunmaifeulusunsuuy Arduino

TUsunsumwves Arduino el w1 Crr 52NL‘IJ‘LJTULLUU?JEJ&IUiLLﬂiﬂme”IS{M‘i”Elﬂﬂ
wuunils fiflassairsvesinvilaesilndifeeiufy ATFUINFIU (ANSI-C) § EJ‘L!G] WA la
SImsuFuupsguuuulumsideulusunssunsduiifinieuluan ANSI-C dntes edisanain
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deenntunslsulusunsuuaglifidoulusunsuannsadenlusunsuldenarasamnuindunis
MATIUNTAUUUULINTFIUVES ANSI-C Taense

2.8.1 Tassa¥ramafeulusunssy n1w1d vas Arduino

nw1des Arduino  azdaudsguuuulassairwemadeulusunsusenilugugony
vangdn IneiSenusazdiuin Haidu uag Wothileddu ssimdnghedy fasdenilusunsy
lnglassaienadoulusunsuves Arduino Hu ynalusunsuardesUsznauludretsrdusiuam
wilaAla Lgﬁaﬂﬁaﬁaaﬁqmﬁaﬂﬁﬁqﬁ% $107u 2 Hafdu fe setup() uay loop() A9AIBE

#include <Servo.h> // duanlvld Fa Servo.hidanldlalusunsa
int Servol = 9; // Avuali Servol Wy Pin Digit = 9

Servo myservo; // @379 object T myservoL‘ﬁaﬂ’mﬂﬂJ Servo
void setup()

myservo.attach(Servo1); // fwualilgvn Digital-9 574 ”mumﬂmmuau Servo

void loop()

myservo.write(180); // MuuaAITWUSlANU Servo = 180 891

2.9 walulagnnsaeansuuuldane
pefUsEnaundnveIN ey Sifseluil
- doya (Data) 136199 @wsagndanuulianeg Immﬂaaumnammmmuav
mimmmﬂulﬁamawmw wzaLﬂwauamuﬂammmawnaﬁmqq ﬁ]uﬂﬂﬂﬂﬂaﬁlﬂﬂﬂ‘ﬂﬂU
mﬁmm WﬂauwEJuJuLLﬂmwuﬂuamﬂmmauuumaﬂlwﬁﬂumamLism'm mmm‘m (Radio
frequency) mauamﬂﬂuumanmsﬂmaﬂﬂﬂmﬂszjmmmm mmmwammﬂmalﬂ?jmmﬂau’ma
L@L@&JmaLaWLammwmmuu Lugadu (Modulation) maua%aﬂaqmamlﬂﬂaummmmima
ﬂﬁvmumﬁamw lugiady Lualmmauammnummumaﬁmumi Alugiadu (Demodulation)
LWE]LLEJﬂLE]’FUEJaJEI@E]mJ’l d01ig1u (Base Station) meluwsiayiwadasiianiiyudzduariu
dynadeasnifunas aﬂﬂmlmﬂwmaaa (iolnsimiiwagans) meluzadiug wad
(Cells) Tnséwvimagans Vl'ié]Tﬁl‘iﬂ'W‘V]LLUUWHW?M?@IVT??TWWNBQ@WL'i’l'if\]ﬂ TUWIAMNARLIRIN
\aaie enaLUumﬁLmawwaaﬂLﬂumuaaaﬁ] L;J@Iwaﬂwmsﬁaaamﬁw -dadyraziinig
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mmaaamimﬂiuLmaauuﬂLa\ammu 1@361997 xgnasneluradiuluidhmnenisly
iy
- gunsaldedyaunazgUnsalsudyno ﬂaummmwamamma%’amamamm £Qnas

U
s 2

Tnsgunsaldedeya (Transmitters) u,avwlmaqﬂﬂimwwaqummwaﬁgagm (Receivers)

2.9.1 33UUANY 2.4 GHz Spread Spectrum(FHSS,DSSS)
i’]mﬁumﬂiuiaﬁm‘a%"amumul%mUlﬁ'ﬁﬂmmé’aﬂﬂﬁ’[%’&mﬁmﬁ’j}mlﬁim’mﬁ
(Frequency Spectrum)wmmm‘[mmlmﬂ&laﬂwaaamnmﬂﬁ lmmmmLLWIuNﬂWME;U@ﬂW@ﬂ
’[mamm(RF “L‘um'smmmaﬁaaﬁmummﬂumaﬁaaﬁlimEjmlﬁwju ey, Ingvimd l'al,amtaum
Jusu
ﬁaiijwﬂG]U'ﬁwmﬁﬂﬁaaﬁm3%’@aﬁmmﬁ"lum'ﬂ%’mmm zd1190an1519Y e
Jaaiumssumufiuvesdyam fogdrau, messuu Fm ldndunnadeyi 87.5 - 108.0 MHz
sy
a’mWﬂaummmw’[mmaﬂﬂsmﬂivmmwamﬂuﬂLsmﬂmwummmamuﬂuﬁmmw
umaﬂuaaﬂmau 2TMHz 49MHz 50MHz 72MHz 75MHz mﬁwummme@umamsmwa
ammmﬂammmwu FM(Frequency - Modulationwiwauilunisiauingdaduluudas Huid

[}

= De

€

-7

EzaxmammmlﬂmwmmLammﬂfu'mqmﬂuw:uﬂaummasmﬂummumammamwuaﬁuaﬂ

oo
&
=1

szuingil whigdimsuiymilsemsudmnuiligesadludnidieldiinslfounousulduin
Tt 72 MHz Auvdldsnds Yoednyan

72.010 MHz - Ch 11

72.030 MHz - Ch 12

.......... MHz - Ch xx

72.970 MHz - Ch 59

72.990 MHz - Ch 60

mLmemaqmmﬁiﬁ‘L‘ummum 50 A Lmiamamvvl,uLaumawwaumuamaw
LauﬂuawummammﬂumﬂmmLeavaamLLawmﬂmaﬂauLauﬂmaﬁm3wumﬂmﬁﬂaummmm
aumuw]Lwaﬁa@ﬂummmaummameﬂumawqﬂu’lﬂamumﬂﬂavmumﬂﬂwumﬁamﬁ
mauawaicﬂhma’l,mLaumuau’mmLauwaﬁlmfmmﬂumauumaulwumwmm Lauag
mamqﬂmammﬂmmmﬂmﬂmwLawa&mﬂmuumuaﬂmmaUmamsmaﬂummmﬂummn
AlsifruduldfemsBsuusand
LLaVLLmLmalumumurmmrnﬂ;uiaa’lmjL%’Wm&zhaiﬁaqm‘ﬁmaﬁqﬁulé’r’ﬁﬁmﬁummmmﬂ
mmu semalulad Spread Spectrum UVUARLAIILA 2.4GHz bigiauingtedulisesiaa
Liasﬂau'maﬁ]wmmmt.ayuaﬂmuamﬂuuﬁaﬁwmaﬂamﬂifai'mﬂulmﬂmmﬁimawwLﬂmnulﬂaﬂ
A8
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2.10 Visual basic 2010

Microsoft*

Visual Basic 2010
EXpress

g‘uﬁ 2.31 wansdaydnuailusunsy Visual Basic 2010

2.10.1 wumamseulusunsunien Visual Basic
Uagtumsimmendwiliinuuussuudfians Windows uuszuudumesiin

wseuulnsdwiiledie annsalduwiAnvenisi@eulusunsunuu Visual Programming 1818y
88197 uuINNNIslsulusunsudinafinuuaneanuuImansideulusunsuwuusa sy
UM sWeuluiunsuaIw C vie Java WWuetreuin %aﬁﬁmmﬁﬁmﬁqmﬁw%’umiL%au
lUsUASUMUL Visual  Programming  fie in3esilotiemauinennaindy Tutaqudlnldau
wnuewaedl wdagindavasalumsatuayunseviumsiaurendniluduney
feq GBumnmseeniuukeniiady mseulusunsy fudaniu wieslennaey \3pailef
Rnsiagrudeya 1Wusu naifeulsunsuuuy Visual Programming §f 2 wuameidufiten A

N5WeUlUSWASIKUL Object Oriented wag Msiisulusunsuwuy Event Driven

2.10.2 Bun9n15t3gulUsunULUY Object Oriented

WM SREUlUSUNSIMUY Object Oriented  anunsadunl@andeniein msdou
Waunsudeing msashanudilafusmensidoulysunsndelagdu fesianudlaty
A1 88ULINA (Object) ARz (Property) wazanuansaidenldamld (Method)
\denau

0oudng (Object) FedefiasnAuanunuingesrslasdrmils wu seuring

snoud seuldndlnsdnsiiiefie soudnddtiu 1ufu Jseeuiindesdadidnumriivaven
AnseLRlRNIz (Property) wazmnuaninsafidonldauld (Method)
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Method BN ehle VAT v9aan Fuany detosmm

; s ) . VIR o ey
Property Ve T @l S AN o
N g FEOEYON Y

g‘i.l‘i?i 2.32 wansnsilisuiieudsvaaniiy Object

2.10.3 N5 Wsulusunsudiae Visual Basic

1. mm'ﬁaaﬂufuwmmwwadiﬂiLLﬂimmmaaﬂﬂimmcﬂanuiﬂm Iﬂﬂm'ﬁm Control Object
#a q fleglu Toolbox wmdlunedy fiA8nsmuA Object Mg Aeisil

- Msidenuazeeaulia adnundfisaudafidasnisly Toolbox  WAIUTLELE:
Mumjsiiioenimsesudaduuuedy adnunddodsliwaranundonlduundidesnis

. General

L
A fab] :
(1]
o

UM 2.33 waneniseenuuuniimvadusinsy

- MIdnsuniskazUSurnineauldn mildlaewdsuniesdiadenleiiiy Pointer U
anes LLa’JﬁNu”lLiJ’]?ﬂUﬂﬁﬂLLava’lﬂ‘W’eJEJULQﬂ‘VI%LﬁEJﬂL‘WEJ%WI‘W@EJI‘WI']Lmu\‘m(ﬂaﬂﬂﬁ A1sunIg
USuruingminendnideniiooudn mﬂuuuumélﬂmawasaauLﬁm VEAWITOARNLAZAN
Waasuunl@veasu
VDIDBULIA
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JUN 2.34 wanansinduvdiazuurnneauda

= G4 a o« & o | =
- M3aUBBULIA BaNINWasy Mlngadnidonsauiinfivieanisau naty Delete 3o

ATNTINGBNLY Delete

Wiew Code
21} Align to Grid

Properties

JUN 2.35 uanianisausauldn

2. MUAAN Properties  18990ULAARTY 9 ANUANABINTISHALAILMIIzEY Tagld
ulmd Properties FaSenlasna F4 w3oaniuy View > Properties Windows

g ) TR NREELIY E
{ fabn
| Flaraivaadaton T
| wtadt F. -t!:
1 ;r;zb‘hzu;a v
| mt e N}
e g e}
T Eragidaos 0 - Marws
| $oadied Trig
I Y5 S St
4 Bl i L. T
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3. Weulusunsalvifiumaniselveseaudaciig 4 mudidesns nefiaves Code Editor

[ ] | P @ [ [ o Y = a = @ o
willudmvenilanfiuansegiuduveseeuiauazingnisalla Tnensiudandniiguaidsd
Aesmstitiansvieu wu dudandniivy Command? Wawdaumdesil

fL

~ [Command1
i

Option Explicit

Frivate Sub Command1_Click()

o # a

MsgBox "AiiAs Sudfou fusmadsw Tl suns ver
End &ub

|

=

of ]

JUT 2.37 wanailisulusunsulifiummnisalveseeurdasag

5. vnaauuarulusunsudmengnaswnuiidiesnisuioll Tasadniivy Run

Dudidianiy

JUT 2.38 uansnimedauas Sulusunsy



undi 3
NS0 NBUULALNISININTUYDISZUY

3.1 AMNIIUVBITEUU

HeSuteya

R S

ATUANABANY

—a.

AN ENRREREY]

SRR NN NS
IEREENERENSNAS

IREERRERAEERS
R K 21 FY

JUR 3.1 ammaumeiieuessyuy

3.1.1 NMSYINIUYBITIUY

dlo USER  winisnsendamnusinulusensy ’Luﬂauﬁumaﬁaﬂﬂ WaINAETaAIY
Arduino Eim»mauawLaavaanuaammLmaiavmmiﬁwama Text m;m User YJauluds Arduino
Eia'swaa”lumﬁwﬂssmamwusmﬂuu Arduino Elaim::‘uwaua Text i USER Uauluiiutoya
131y Eeprom Memory ud1399z181 Text @4l Arduino Bndaiivimiutas Text WWusmumsd
uansmauulie neien Text Alduiudasuasdmsnusnnldnideuluas wanmasnysous
User Jouludidasnisliuaniuude
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Arduino
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3.2 N59DNUUVINRT
3.2.1 man1sdedoya
Arduino mega 2560 #eadfursuiamasuazsnRF24L01P (Heds) vimtifisy
Uoya
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3.2.2 mamsTudaya

Arduino UNO #iapgfifusfa nRF24L01P (He3u) uaz Arduino DUE (Useanana) Tngassin
n153UdaYa9n Arduino Mega 256 wiAulilu EEPROM Faalavesaussanduiududrassh
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3.2.3 madssuiana
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1An ArduinoEeprom Hadu

/]

ftinclude <SPl.h>

#include <EEPROM.h>
#include <nRF24L01P.h>
/7

nRF24L01p RF(7,8),//CSN,CE
//

String textFont;

i

int LED = 6;

//
e

void readData()
for(int i = 0; i < 900; i ++)
{

char d = EEPROM.read(i);

ifld == ) return;
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else textFont += d;

}

i

void saveData()

int len = textFont.length();

for(int i = 0;i < len;i ++)
{
EEPROM.wirite(i,(chantextFont[il);
}
EEPROM.write(len,0x0d);
}

s

void sendDataText(boolean s)

digitalWrite(LED,HIGH);
ifltextFont == ") return;
Serial.print(textFont);

delay(100);
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Serial.print("\r");

if(s == true) saveData();

textFont ="

delay(200);

digitalWrite(LED,LOW);
}
i
boolean getDataText()
{

if(RF.available()

String BUFRF ="
RF.read();

RF.rxPL(BUFRF)

if(BUFRF == "\r") return true;

else textFont += BUFRF;

return false;

}

i
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void setup()

delay(2000);
Serial.begin(115200);
SPl.begin();
SPLsetBitOrder(MSBFIRST);
RF.channel(90);
//RF.TXaddress("KCC");
RF.RXaddress("KCC");
RF.dataRate(250);

RF.init();

pinMode(LED,QUTPUT);

textFont = ™

readDatal);

sendDataText(false);

}

T LTI E T LT 1T 1711171777711 127117117117

void loop()
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boolean sOk = getDataText();

if(sOk == true) sendDataText(true);
}
T8 Arduino Reds
/"
finclude <SPLh>
#include <nRF24L01P.h>
/
nRF24L01p RF(7,8);//CSN,CE
//
String textFont;
//
i
void sendRf()
{

String BUFRF;

int len = textFont.length();
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int lenS = len;

int countLen = 0;

while(true)

if(lenS > 20)

BUFRF = textFont.substring(countLen,countLen + 20);
RF.txPL(BUFRF);
RF.send(FAST);

countlLen = countLen + 20;

lensS = lenS - 20;

else

BUFRF = textFont.substring(countLen,len);
RF.txPL(BUFRF);

RF.send(FAST);

delay(100);

REAXPL{"\");



RF.send(FAST);
textFont = "";

return;

}

i
boolean getDataText()

{

if (Serial.available())

char d = Serial.read();

ifld == "\r')
{
Serial.printtn("OK");
return true;
¥
else ifld >= 0x20 && d <= Ox7f)

{

textFont += d;
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}
return false;
}
s
void setup()
{
Serial.begin(115200);
SPI.begin();
SPI.setBitOrder(MSBFIRST);
RF.channel(90);
RF.TXaddress("KCC");
//RF.RXaddress("KCC");
RF.dataRate(250);

RF.init();

textFont = ™
}
LTI 1L LT T LT T LTI E 1T LT DT T 1111017141177
void loop()

{



boolean sOk = getDataText();

if(sOk == true) sendRf();
}
Téa Arduino #eds
//
#include <SPL.h>
#include <nRF24L01P.h>
/
nRF24L01p RF(7,8);//CSN,CE
/"
String textFont;
i
i

void sendRf()

String BUFRF,

int len = textFont.length();

int lenS = len;
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int countLen = 0;

while(true)

if(lenS > 20)

BUFRF = textFont.substring(countLen,countLen + 20);
RF.txPL(BUFRF);
RF.send(FAST);

countlLen = countLen + 20;

lenS = lenS - 20;

else

BUFRF = textFont.substring(countLen,len);
RF.txPL(BUFRF);

RF.send(FAST);

delay(100)

RF.txPL("\™);

RF.send(FAST);
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textFont ="

return;

}

T T LT 1T 17717111 111111211177
boolean getDataText()

{

if (Serial.available())

{

char d = Serial.read();

e == "¢

Serial.printin("OK");
return true;

}

else ifld >= 0x20 && d <= 0x7f)

{

textFont += d;
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}
return false;
}
i
void setup()
{
Serial.begin(115200);
SPl.begin();
SP1.setBitOrder(MSBFIRST);
RF.channel(90);
RF.TXaddress("KCC";
//RF.RXaddress("KCC");
RF.dataRate(250);

RF.init();

textFont = "
}
i
void loop()
{

boolean sOk = getDataText();



if(sOk == true) sendRf();
}
1An Arduino Uszunana
#include <Arduino.h>
#include <avr/pgmspace.h>
//

fidefine MAXDIGIT 5 //32 x 5 = 160 bit

1

int DI = 22
int D2 = 23
int SO = 24
int S1 = 25
int 32 = 26
int  INAC = 27,
int  INBD = 28;
int STR = 29;
int  CLK = 30;

/!
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PROGMEM prog uint32 t FONT _000[33] = {8
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000
000,0x00000000,0x00000000,0x00000000};//

PROGMEM prog_uint32 t FONT 001[33] =
{22,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x0000000
7,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,
0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x
00000007,0x00000007,0x00000007,0x00000000,0x00000000,0x00000000,0x00000000,0x00
000000,0x00000007,0x00000007,0x00000007};//!

PROGMEM prog_uint32_t FONT _002[33] = {9
,0x000000E7,0x000000E7,0x000000E7,0x000000E7,0x00000000,0x00000000,0x00000000, 0x
00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00
000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000
0000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000000
00,0x00000000,0x00000000,0x00000000};//"

PROGMEM prog_uint32 t FONT_003[33] =
{22,0x0018C000,0x0018C000,0x0018C000,0x0018C000,0x000C6000,0x000C6000,0x0006300
0,0x00063000,0x00031800,0x00031800,0x00018C00,0x001FFFF8,0x001FFFF8,0x0000C600,
0x00006300,0x00006300,0x00003180,0x001 FFFF8,0x001 FFFF8,0x000018C0,0x00000C60,0x
00000C60,0x00000630,0x00000630,0x00000318,0x00000318,0x0000018C,0x0000018C,0x0
00000C6,0x000000E7,0x00000063,0x00000063};//4#

PROGMEM prog_uint32_t FONT 004[33] =

{22,0x00001F80,0x00003FC0,0x000076E0,0x0000E670,0x0001C638,0x000386 1C,0x0007060
E,0x000E0607,0x001C0607,0x00000607,0x00000607,0x0000060E,0x000006 1C,0x00000638,
0x00000670,0x00007FEO,0x0000FFC0,0x0001C600,0x00038600,0x00070600,0x000E0600,0x
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001C0603,0x001C0603,0x001C0603,0x001C0603,0x000E0607,0x0007060E,0x0003861C,0x0
001C638,0x0000E670,0x00007FED,0x00003FCOL//S

PROGMEM prog_uint32_t FONT 005[33] =
{17,0x0000C000,0x0000C000,0x0000C030,0x0000C078,0x000060FC,0x000060CC,0x000030
CC,0x000030CC,0x000018FC,0x00001878,0x00000C30,0x00000C00,0x00000600,0x0000060
0,0x00000300,0x00000300,0x00000180,0x00000180,0x000030C0,0x000078C0,0x0000FC60,
0x0000CC60,0x0000CC30,0x0000CC30,0x0000FC18,0x00007818,0x0000300C,0x0000000C,0
x00000006,0x00000007,0x00000003,0x00000003};//%

PROGMEM prog_uint32 t FONT 006[33] =
{22,0x00000F80,0x00001FC0,0x000038E0,0x00007070,0x0000E038,0x0001C01C,0x0003800
E,0x00070007,0x00070003,0x00070003,0x00038003,0x0001C003,0x0000E003,0x00007007,
0x0000380E,0x00001C1C,0x00000E38,0x00000770,0x000003E0,0x000003E0,0x000003F0,0x
00000738,0x00000E1C,0x00181COE,0x001C3807,0x000E7003,0x0007EQ03,0x0003C007,0x0
003EQ0E,0x0007701C,0x000E3FFC,0x001C1FF8}//&

PROGMEM prog_uint32_t FONT _007[33] = {4
,0x00000007,0x00000007,0x00000007,0x00000007,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000
000,0x00000000,0x00000000,0x00000000};//

PROGMEM prog_uint32_t FONT 008[33] = {7
,0x00000030,0x00000018,0x0000000C,0x00000006,0x00000003,0x00000003,0x00000003,0
x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x0
0000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x000
00003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000
006,0x0000000C,0x00000018,0x00000030};//(

PROGMEM prog_uint32_t FONT 009[33] = {7
,0x00000003,0x00000006,0x0000000C,0x00000018,0x00000030,0x00000030,0x00000030,0
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x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x0
0000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x000
00030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000
018,0x0000000C,0x00000006,0x00000003},//)

PROGMEM prog_uint32 t FONT 010[33] =
{22,0x00000000,0x00000000,0x00000000,0x00000E00,0x00000E00,0x00000E00,0x00180E0
3,0x001COEO7,0x000EOEOE,0x00070E 1C,0x00038E38,0x0001CE70,0x0000EEEQ,0x00007 FCO,
0x00003F80,0x001FFFFF,0x001FFFFF,0x001 FFFFF,0x00003F80,0x00007 FCO,0x0000EEEQ,0x
0001CE70,0x00038E38,0x00070E 1C,0x000EQEQE,0x001COE07,0x00180E03,0x00000E00,0%00
000E00,0x00000000,0x00000000,0x00000000};//*

PROGMEM prog_uint32 t FONT 011[33] =
{22,0x00000000,0x00000000,0x00000000,0x00000E00,0x00000E00,0x00000EQ0,0x00000EQ
0,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0
x00000E00,0x001 FFFFF,0x001FFFFF,0x00 1 FFFFF,0x00000E00,0x00000E00,0x00000E00,0x00
000E00,0x00000E00,0x00000E00,0x00000E00,0x00000EQ0,0x00000E00,0x00000E00,0x0000
0E00,0x00000000,0x00000000,0x00000000};//+

PROGMEM prog_uint32 t FONT 012[33] = {7
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000
038,0x0000001C,0x0000000E,0x00000007}//,

PROGMEM prog_uint32_t FONT 013[33] =
{22,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,
0x00000000,0x001 FFFFF,0x001FFFFF,0x00 1 FFFFF,0x00000000,0x00000000,0x00000000,0x
00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0%00
000000,0x00000000,0x00000000,0x00000000};//-
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PROGMEM prog_uint32_t FONT 014[33] = {4
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000
007,0x00000007,0x00000007,0x00000007;//.

PROGMEM prog uint32 t FONT 015[33] =
{17,0x0000C000,0x0000C000,0x0000C000,0x0000C000,0x00006000,0x00006000,0x0000300
0,0x00003000,0x00001800,0x00001800,0x00000C00,0x00000C00,0x00000600,0x00000600,
0x00000300,0x00000300,0x00000180,0x00000180,0x000000C0,0x000000C0,0x00000060,0x
00000060,0x00000030,0x00000030,0x00000018,0x00000018,0x0000000C,0x0000000C,0x00
000006,0x00000007,0x00000003,0x00000003};///

PROGMEM prog_uint32 t FONT 016[33] =
{22,0x00003F80,0x00007FC0,0x0000EQE0,0x0001C070,0x00038038,0x0007001C,0x000E000
E,0x001E0007,0x001F0007,0x001F8007,0x001DC007,0x001CE007,0x001C7007,0x001C3807,
0x001C1C07,0x001COE07,0x001CO707,0x001C0O387,0x001C01C7,0x001CO0E7,0x001C0077,0
x001C003F,0x001C001F,0x001C000F,0x001C0007,0x000EOQ0E,0x0007001C,0x00038038,0x
0001C070,0x0000E0EQ,0x00007FC0,0x00003F80};//0

PROGMEM prog_uint32_t FONT 017[33] =
{17,0x000003E0,0x000003F0,0x000003B8,0x0000039C,0x0000038E,0x00000387,0x0000038
0,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,
0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x
00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00000380,0x00
000380,0x00000380,0x00003FF8,0x00007FFC};//1

PROGMEM prog_uint32 t FONT 018[33] =

{18,0x0001FFFF,0x0001 FFFF,0x0001FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C00
0,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C0O00,
0x0001FFFF,0x0001FFFF,0x0001FFFF,0x00000007,0x00000007,0x00000007,0x00000007,0x
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00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00
000007,0x0001FFFF,0x0001FFFF,0x0001FFFF},//2

PROGMEM prog uint32_t FONT 019[33] =
{18,0x0001 FFFF,0x0001 FFFF,0x0001FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C00
0,0x0001€000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,
0x0001FFFF,0x0001 FFFF,0x0001FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001 C000,0%
0001€000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0%0
001C000,0x0001FFFF,0x0001 FFFF 0x0001FFFF}//3

PROGMEM prog uint32 t FONT 020[33] =
{22,0x0001E000,0x0001F000,0x0001F800,0x0001 DC0O0,0x0001CE00,0x0001C700,0x0001C38
0,0x0001C1C0,0x0001COED,0x0001C070,0x0001C038,0x0001C01C,0x0001CO0E,0x0001C00T
,0x001FFFFF,0x001FFFFF,0x001FFFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0
x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x
0001C000,0x0001C000,0x0001C000,0x0001C000}//4

PROGMEM prog_uint32_t FONT 021[33] =
{18,0x0001FFFF,0x0001FFFF,0x0001FFFF,0x00000007,0x00000007,0x00000007,0x00000007
,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0
x0001FFFF,0x0001FFFF,0x0001 FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0%0
001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0%00
01C000,0x0001FFFF,0x0001FFFF,0x0001 FFFEL//5

PROGMEM prog_uint32_t FONT 022[33] =
{18,0x0001FFFF,0x0001 FFFF,0x0001FFFF,0x00000007,0x00000007,0x00000007,0x00000007
,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0
x0001FFFF,0x0001 FFFF,0x0001FFFF,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0%0
001C€007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0%00
01C007,0x0001FFFF,0x0001FFFF,0x0001 FFFFL//6

PROGMEM prog_uint32 t FONT 023[33] =
{18,0x0001FFFF,0x0001 FFFF,0x0001FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C00
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0,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,
0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C0O00,0x0001C000,0x0001C000,0
x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C0O00,0x0001C000,0x
0001C000,0x0001C000,0x0001C000,0x0001C0O00Y,//7

PROGMEM prog_uint32_t FONT 024[33] =

{18,0x0001FFFF,0x0001FFFF,0x0001 FFFF,0x0001C007,0x0001C007,0x0001C007,0x0001C00
7,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,
0x0001FFFF,0x0001 FFFF,0x0001FFFF,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x
0001€007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C0O07,0x0001C007,0x0
001C007,0x0001 FFFF,0x0001 FFFF,0x0001FFFF};,//8

PROGMEM prog uint32_t FONT 025[33] =
{18,0x0001FFFF,0x0001FFFF,0x0001FFFF,0x0001C007,0x0001C007,0x0001C007,0x0001C00
7,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C007,0x0001C0O07,0x0001C007,
0x0001 FFFF,0x0001 FFFF,0x0001FFFF,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x
0001€000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0001C000,0x0
001C000,0x0001FFFF,0x0001 FFFF,0x0001FFFF};//9

PROGMEM prog_uint32 t FONT 026[33] = {4
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000007,0x00000007,0
x00000007,0x00000007,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000007,0x00000007,0x00000007,0x0000C007,0x00000000,0x00000
000,0x00000000,0x00000000,0x00000000};//:

PROGMEM prog uint32_t FONT _027[33] = {7
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000038,0x00000038,0
x00000038,0x00000038,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000038,0x0000001C,0x0000000E,0x00000007,0x00000000,0x00000
000,0x00000000,0x00000000,0x00000000},//;
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PROGMEM prog uint32_t FONT _028[33] =
{19,0x00038000,0x0001C000,0x0000E000,0x00007000,0x00003800,0x00001C00,0x00000E0
0,0x00000700,0x00000380,0x000001C0,0x000000E0,0x00000070,0x00000038,0x0000001C,
0x0000000E,0x00000007,0x00000007,0x0000000E,0x0000001 C,0x00000038,0x00000070,0x
000000E0,0x000001C0,0x00000380,0x00000700,0x00000E00,0x00001C00,0x00003800,0x00
007000,0x0000E000,0x0001C000,0x00038000};//<

PROGMEM prog_uint32 t FONT 029[33] =
{22,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x001FFFFF,0
x001FFFFF,0x001FFFFF,0x00000000,0x00000000,0x001 FFFFF,0x00 1 FFFFF,0x001 FFFFF,0x00
000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000
0000,0x00000000,0x00000000,0x00000000},//=

PROGMEM prog_uint32_t FONT _030[33] =
{19,0x00000007,0x0000000E,0x0000001C,0x00000038,0x00000070,0x000000E0,0x000001C
0,0x00000380,0x00000700,0x00000E00,0x00001C00,0x00003800,0x00007000,0x0000EQ0O,
0x0001C000,0x00038000,0x00038000,0x0001C000,0x0000E000,0x00007000,0x00003800,0x
00001C00,0x00000EC0,0x00000700,0x00000380,0x000001C0O,0x000000E0,0x00000070,0x00
000038,0x0000001C,0x0000000E,0x00000007},//>

PROGMEM prog_uint32 t FONT 031[33] =
{17,0x0000FFFF,0x0000FFFF,0x0000FFFF,0x0000FFFF,0x0000E007,0x0000E007,0x0000EQQT
,0x0000£007,0x0000E007,0x0000E007,0x0000E007,0x0000E007,0x0000E007,0x0000E000,0x
0000E000,0x0000FFF8,0x0000FFF8,0x0000FFF8,0x00000038,0x00000038,0x00000038,0x00
000038,0x00000038,0x00000038,0x00000000,0x00000000,0x00000038,0x00000038,0x0000
0038,0x00000038,0x00000038,0x00000000},//?

PROGMEM prog_uint32 t FONT 032[33] =

{22,0x0000FF00,0x0001FF80,0x0003FFC0,0x000700E0,0x000E0070,0x001C0038,0x001C001
C,0x001D000E,0x001 DFE7,0x001DFF07,0x001DC787,0x001DC1C7,0x001DCOE7,0x001DCOE
7,0x001DCOE7,0x001DCOET,0x001 DCOE7,0x001 DCOE7,0x001CE1C7,0x001C7387,0x000E3F0
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7,0x00077E07,0x0003FCO7,0x0001 COOE,0x0000001 C,0x00000038,0x00000070,0x000EQQEQ,
0x000701C0,0x00038380,0x0001FF00,0x0000FFO0Y,//@

PROGMEM prog uint32 t FONT 033[33] =
{22,0x00000400,0x00000E00,0x00001F00,0x00003B80,0x00007 1C0,0x0000EQE0,0x0001CO7
0,0x00038038,0x0007001C,0x000E0Q0E,0x000EQOQE,0x000E000E,0x000E000E,0x000E00OE,0
x000EOOOE,0x000FFFFE,0x000FFFFE,0x000FFFFE,0x000E000E,0x000E000E, 0x000EQQ0E,0x00
OEOOOE,0x000E0O00E,0x000EO00E,0x000EOQQ0E,0x000EQ00E,0x000EQ00E,0x000E000E,0x000E
000E,0x000EOOOE,0x000EQ00E,0x001FOO1F}E//A

PROGMEM prog_uint32 t FONT 034[33] =
{22,0x0000FFFF,0x0001FFFE, 040003801 C,0x0007001C,0x000E001C,0x001C001C,0x001C001
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x000E001C,0x0007001C,0x0003801
C,0x0001FFFC,0x0001FFFC,0x0001FFFC,0x0003801C,0x0007001C,0x000E001C,0x001C001C,
0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x000E001C,
0x0007001C,0x0003801C,0x0003FFFE,0x0001FFFF},//B

PROGMEM prog_uint32 t FONT 035[33] =
{22,0x0017FFF8,0x001FFFFC,0x001FFFFE,0x001C001F,0x0018000F,0x00100007,0x0000000
7,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,
0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x
00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x0010000F,0x00
18001F,0x001FFFFE,0x000FFFFC,0x0007FFF8},//C

PROGMEM prog uint32 t FONT 036[33] =
{22,0x0000FFFF,0x0001FFFE,0x0003801C,0x0007001C,0x000E001C,0x001C001C,0x001C001
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C0O01
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x000E001
C,0x0007001C,0x0003801C,0x0003FFFE,0x0001FFFF};//D

PROGMEM prog_uint32 t FONT 037[33] =
{22,0x001FFFFF,0x001FFFFE,0x0018001C,0x0010001C,0x0000001C,0x0000001C,0x0000001
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C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0010001C,0x0018001C
,0x001FFFFC,0x001 FFFFC,0x001 FFFFC,0x0018001C,0x0010001C,0x0000001C,0x0000001C,0
x0000001C,0x0000001C,0x0000001C,0x0000001 C,0x0000001C,0x0000001C,0x0000001C,0x
0010001C,0x0018001C,0x001FFFFE,0x001 FFFFFY;//E

PROGMEM prog_uint32 t FONT 038[33] =
{22,0x001FFFFF,0x001FFFFE,0x0018001C,0x0010001C,0x0000001C,0x0000001C,0x0000001
C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0010001C,0x0018001C
,0x001FFFFC,0x001FFFFC,0x001FFFFC,0x0018001C,0x0010001C,0x0000001C,0x0000001C,0
x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x
0000001C,0x0000001C,0x0000003E,0x0000007F};//F

PROGMEM prog_uint32 t FONT 039[33] =
{22,0x0000FFF8,0x0005FFFC,0x0007FFFE,0x0007001F,0x0006000F,0x00040007,0x0000000
7,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,
0x00000007,0x00000007,0x001FC007,0x000F8007,0x00070007,0x00070007,0x00070007,0x
00070007,0x00070007,0x00070007,0x00070007,0x00070007,0x00070007,0x0007000F,0x00
07801F,0x0003FFFE,0x0001FFFC,0x0000FFF8}//G

PROGMEM prog_uint32_ t FONT 040[33] =
{22,0x001FCO7F,0x000F803E,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001
C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C
L0x0007001C,0x0007FFFC,0x0007FFFC,0x0007FFFC,0x0007001C,0x0007001C,0x0007001C,0
x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x0007001C,0x
0007001C,0x0007001C,0x000F803E,0x001FCO7F};//H

PROGMEM prog_uint32_t FONT _041[33] = {8
,0x0000007F,0x0000003E,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0
x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x
0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0
000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x00
00001C,0x0000001C,0x0000003E,0x0000007F};//1
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PROGMEM prog_uint32_ t FONT 042[33] =
{22,0x001FC000,0x000F8000,0x00070000,0x00070000,0x00070000,0x00070000,0x0007000
0,0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,
0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,0x00070000,0x
00070004,0x00070006,0x00070007,0x00070007,0x00070007,0x00070007,0x00070007,0x00
038007,0x0001C00E,0x0000FFFC,0x00007FF8};//]

PROGMEM prog_uint32 t FONT 043[33] =
{22,0x001FCO7F,0x000F803E,0x0007001C,0x0007001C,0x0003801C,0x0001C01C,0x0000E01
C,0x0000701C,0x0000381C,0x00001C1C,0x00000E 1C,0x000007 1C,0x0000039C,0x000001DC
,0x000000FC,0x0000007C,0x0000003C,0x0000007C,0x000000FC,0x000001 DC,0x0000039C,
0x000007 1C,0x00000E1C,0x00001C1C,0x0000381C,0x0000701C,0x0000E01C,0x0001C01C,0
x0003801C,0x0007001C,0x000F803E,0x001FCO7F};//K

PROGMEM prog_uint32 t FONT 044(33] =
{22,0x0000007F,0x0000003E,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001
C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C
,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0
x0C00001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0010001C,0x0018001C,0x
001C001C,0x000E001C,0x0007FFFE,0x0003FFFF};//L

PROGMEM prog_uint32_t FONT 045[33] =
{22,0x001F001F,0x000F001E,0x0007803C,0x0007C07C,0x0007EOFC,0x0007F 1FC,0x000TF1F
C,0x000771DC,0x000771DC,0x006771DC,0x000771DC,0x00077 1 DC,0x00073B9C, 00007389
C,0x00073B9C,0x00073B9C,0x00073B9C,0x0007 1F1C,0x00071F 1C,0x00071F1C,0x0007 1F1C
,0x0007 1F1C,0x00070E1C,0x00070E 1C,0x00070E 1C,0x00070E1C,0x00070E 1C,0x0007041C,0
x0007041C,0x0007041C,0x000F843E,0x001FCATF}//M

PROGMEM prog_uint32 t FONT 046[33] =
{22,0x001FCO1F,0x000F803E,0x0007003C,0x0007003C,0x0007007C,0x0007007C,0x0007007
C,0x000700FC,0x000700DC,0x000700D0C,0x000701 DC,0x0007019C,0x0007019C,0x0007039
C,0x0007031C,0x0007031C,0x0007071C,0x0007061C,0x0007061C,0x00070E1C,0x00070C1C
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,0x00070C1C,0x00071C1C,0x0007181C,0x0007181C,0x0007381C,0x0007301C,0x0007301C,
0x0007701C,0x0007FO1C,0x0007EQ3E,0x0007EQ07F};//N

PROGMEM prog_uint32_t FONT 047[33] =
{22,0x0003FFF8,0x0007FFFC,0x000FFFFE,0x001E001F,0x001CO00F, 0x001C0007,0x001C000
7,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,
0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0
x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001CO00F, Ox
001E001F,0x000FFFFE,0x0007FFFC,0x0003FFF8},//O

PROGMEM prog uint32 t FONT 048[33] =
{22,0x0000FFFF,0x0001FFFE,0x0003801C,0x0007001C,0x000E001C,0x001C001C,0x001C001
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x000EQ001C,0x0007001C,0x0003801
C,0x0001FFFC,0x0000FFFC,0x0000001C,0x0000001C,0x0000001 C,0x0000001C,0x0000001C,
0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0x0000001C,0
x0000001C,0x0000001C,0x0000003E,0x0000007F};//P

PROGMEM prog_uint32_t FONT_049([33] =
{22,0x0003FFF8,0x0007FFFC,0x000FFFFE,0x001E001F,0x001CO00F,0x001C0007,0x001C000
7,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,
0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001C0007,0x001E000F,0x000F001F,0
x0007803E,0x0003C07C,0x0001EO0F0,0x0000F 1E0,0x00007BC0,0x00003F80,0x00001 F00,0x0
0003E00,0x00007C00,0x0000F000,0x0003E000}//Q

PROGMEM prog_uint32_t FONT 050[33] =

{22,0x0000FFFF,0x0001 FFFE,0x0003801C,0x0007001C,0x000E001C,0x001C001C,0x001C001
C,0x001C001C,0x001C001C,0x001C001C,0x001C001C,0x000E001C,0x0007001C,0x0003801
C,0x0001FFFC,0x0000FFFC,0x00007 FFC,0x00001C1C,0x00001C1C,0x0000381C,0x0000381C
,0x0000701C,0x0000701C,0x0000E01C,0x0000E01C,0x0001C01C,0x0001C01C,0x0003801C,
0x0003801C,0x0007001C,0x000F003E,0x001E007F},//R

PROGMEM prog_uint32 t FONT 051[33] =
{22,0x0017FFF8,0x001FFFFC,0x00 1 FFFFE,0x001 CO01F,0x0018000F,0x00100007,0%0000000
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7,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x0000000F,
0x0000001E,0x0003FFFC,0x0007FFF0,0x000FFFEO,0x001E0000,0x001C0000,0x001C0000,0%
001C0000,0x001C0000,0x001C0001,0x001C0001,0x001C0003,0x001C0007,0x001EO00OF,0x0
01F001D,0x001FFFFC,0x000FFFF8,0x0007FFF8Y,//S

PROGMEM prog_uint32_ t FONT 052[33] =
{22,0x001FFFFF,0x001FFFFF,0x00180E03,0x00100EQ1,0x00000E00,0x00000E00,0x00000E 00
0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000EQ0,0x
00000E00,0x00000E00,0x00000E00,0x00000E 00,0x00000EQ0,0x00000E 00,0x00000E00,0x00
000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x0000
0E00,0x00000E00,0x00001F00,0x00003F80},//T

PROGMEM prog_uint32_t FONT 053[33] =
{22,0x001F003F,0x000E001E,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C00
1C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C0O01C,0x000C001C,0x000C0O0
1C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C00
1C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C001C,0x000C00
18,0x000E0018,0x00070070,0x0003FFEQ,0x0001 FFCO},//U

PROGMEM prog_uint32_t FONT _054[33] =
{22,0x001FCO7F,0x000F803F,0x000F001E,0x0007001C,0x0007001C,0x0007001C,0x0007001
C,0x00038038,0x00038038,0x00038038,0x00038038,0x0001C070,0x0001C070,0x0001C0O70,
0x0001C070,0x0000EO0EQ,0x0000EOEQ,0x0000EOED,0x0000EOED,0x000071C0,0x000071C0O,0x
000071C0,0x000071C0,0x00C03B80,0x00003B80,0x00003880,0x00003B80,0x00001F00,0x0
0001F00,0x00001F00,0x00000E00,0x00000E0Q};//V

PROGMEM prog_uint32 t FONT 055[33] =
{22,0x001FCOTF,0x000F803E,0x0007001C,0x0007001C,0x000706 1C,0x0007061C,0x0007061
C,0x0007061C,0x00038638,0x00038638,0x00039F38,0x00039F 38,0x00039F38,0x00039F 38,
0x0001 DF70,0x0001D870,0x0001D870,0x0001DB70,0x0001DB70,0x0001DB70,0x0000F 1E0,0
x0000F 1E0,0x0000F 1E0,0x0000F1E0,0x0000F 1£0,0x0000F1E£0,0%0000F 1 E0,0x000071C0,0%0
00071C0,0x00007 1C0,0x000071C0,0x00007 1COY//W
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PROGMEM prog_uint32 t FONT 056[33] =
{22,0x0007C01F,0x0003800E,0x0001800F,0x0000C01C,0x0000401C,0x00006038,0x0000203
8,0x00003070,0x00001070,0x000018E0,0x000008E0,0x00000DC0,0x00000FC0,0x00000F80,
0x00000780,0x00000700,0x00000700,0x00000F80,0x00000F80,0x00001CC0,0x00001C40,0x
00003860,0x00003820,0x00007030,0x00007010,0x0000£018,0x0000E008,0x0001C0O0C,0%00
03C00C,0x0007CO0E,0x000FE01E,0x00 1 FFO3F}//X

PROGMEM prog_uint32_t FONT 057[33] =
{22,0x001F001F,0x000EQ00E,0x000E000E,0x0007001C,0x0007001C,0x0007001C,0x0003803
8,0x00038038,0x00038038,0x0001C070,0x0001C070,0x0001C070,0x0000EOED,0x0000EQEQ,
0x0000EOE0,0x00007FC0,0x00007FC0,0x00001F00,0x00000E00,0x00000E00,0x00000EQ0,0x
00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00000E00,0x00
000E00,0x00000E00,0x00001F00,0x00003F80%;,//Y

PROGMEM prog_uint32_t FONT 058[33] =

{22,0x001FFFFF,0x00 1 FFFFF,0x001C0003,0x001C0001,0x001C0000,0x001C0000,0x001C000
0,0x001C0000,0x001C0000,0x001E0000,0x000F0000,0x00078000,0x0003C000,0x0001E000,
0x0000F000,0x00007800,0x00003C00,0x00001E00,0x00000F00,0x00000780,0x000003C0,0x
000001 E0,0x000000F0,0x00000078,0x0000003C,0x0000001 E,0x0000000F, 0x0000000F, 0x00
100007,0x00180007,0x001FFFFF,0x001FFFFF}//Z

PROGMEM prog_uint32_t FONT 059[33] = {9

L0x000000FF,0x0000003F,0x000000 1 F,0x0000000F,0x00000007,0x00000007,0x00000007,0x
00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00
000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x0000
0007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x000000
0F,0x0000001F,0x0000003F,0x000000FF};//1

PROGMEM prog_uint32 t FONT 060[33] = {9

,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000006,0x00000006,0
x00000006,0x00000006,0x00000006,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x
0000000C,0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00000030,0x00
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000030,0x00000030,0x00000030,0x00000030,0x00000060,0x00000060,0x00000060,0x0000
0060,0x00000060,0x000000C0,0x000000CO}//\

PROGMEM prog uint32_t FONT 061[33] = {9
,0x000000FF,0x000000FC,0x000000F8,0x000000F0,0x000000E0,0x000000E0,0x000000E0,0x
000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x00
0000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x0000
00EQ,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000
F0,0x000000F8,0x000000FC,0x000000FF};,//1

PROGMEM prog_uint32_t FONT 062[33] =
{22,0x000000FF,0x000000FC,0x000000F8,0x000000F0,0x000000E0,0x000000E0,0x000000E
0,0x000000E0,0x000000E0,0x000000E0,0x000000£0,0x000000E0,0x000000E0,0x000000E0,0
x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000EQ,0x000000E0,0x0
00000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000000E0,0x000
000F0,0x000000F8,0x000000FC,0x000000FF};//A

PROGMEM prog_uint32 t FONT 063[33] =
{30,0x00000000,0x00000000,0x00000000,0x0000G000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,
0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x
00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00
000000,0x1FFFFFFF,0x 1FFFFFFF,0x00000000}//

PROGMEM prog uint32 t FONT _064[33] = {8
,0x00000007,0x0000000E,0x0000001C,0x00000038,0x00000070,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0
0000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x000
00000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000
000,0x00000000,0x00000000,0x00000000};//"

PROGMEM prog_uint32_t FONT _065[33] =
{16,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
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0,0x00000000,0x00000000,0x00000000,0x000003E0,0x000007F0,0x00000E38,0x00001C1C,

0x0000380E,0x00007007,0x00007003,0x00007000,0x00007000,0x00007000,0x00007000,0x
00007F80,0x00007FC0,0x000070£0,0x00007070,0x00007038,0x0000781C,0x00007COE,0x00
007E07,0x00007703,0x000073FF,0x000071FE};//a

PROGMEM prog_uint32 t FONT 066[33] =
{16,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x00000007,0x0000000
7,0x00000007,0x00000007,0x00000007,0x00000787,0x00000FC7,0x00001 CE7,0x00003877,
0x0000703F,0x0000701F,0x0000700F,0x00007007,0x00007007,0x00007007,0x00007007,0x
00007007,0x00007007,0x00007007,0x00007007,0x00007007,0x00007007,0x00007807,0x00
003C07,0x00001£07,0x00000FFF,0x000007FF},/ /b

PROGMEM prog_uint32 t FONT 067[33] =
{15,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000003E0,0x000007F0,0x00000E38,0x00001C1C,
0x0000380E,0x00003007,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x
00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00003003,0x00003803,0x00
001C07,0x00000E0QE,0x000007FC,0x000003F8};//c

PROGMEM prog uint32 t FONT 068[33] =
{16,0x00007000,0x00007000,0x00007000,0x00007000,0x00007000,0x00007000,0x0000700
0,0x00007000,0x00007000,0x00007000,0x000070F0,0x00007 1F8,0x0000739C,0x0000770E,
0x00007E07,0x00007C0O7,0x00007807,0x00007007,0x00007007,0x00007007,0x00007007,0x
00007007,0x00007007,0x00007007,0x00007007,0x00007007,0x00007007,0x0000700F,0%00
00701E,0x0000703C,0x00007FF8,0x00007FFO},//d

PROGMEM prog_uint32_t FONT 069[33] =
{17,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000007E0,0x00000FF0,0x00001C3C,0x0000380E,
0x00007007,0x0000E003,0x0000C003,0x0000FFFF,0x0000FFFF,0x00000003,0x00000003,0x
00000003,0x00000003,0x00000003,0x00000003,0x0000C003,0x0000E007,0x0000700E,0x00
00381C,0x00001C38,0x00000FF0,0x000007E0}//e
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PROGMEM prog_uint32_t FONT 070[33] =
{17,0x00001F80,0x00003FC0,0x000070E0,0x0000E070,0x0000C038,0x00000018,0x0000001
8,0x00000018,0x00000018,0x00000018,0x00000018,0x000000FF,0x000000FF,0x00000018,
0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x
00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00000018,0x00
000018,0x00000018,0x00000018,0x00000018}//f

PROGMEM prog_uint32 t FONT 071[33] =
{15,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000001 F0,0x000003F8,0x000007 1 C,0x00000EQE,
0x00001C07,0x00003803,0x00003003,0x00003003,0x00003003,0x00003003,0x00003803,0x
00003C07,0x00003E0E,0x000037FC,0x000033F8,0x00003000,0x00003003,0x00003807,0x00
001COE,0x00000E 1C,0x000007F8,0x000001FO0};//g

PROGMEM prog_uint32_t FONT 072[33] =
{12,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x0000000
3,0x00000003,0x00000003,0x00000003,0x000000F 3,0x000001FB,0x0000039F,0x0000070F,
0x00000607,0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x
00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00
000603,0x00000603,0x00000603,0x00000603}//h

PROGMEM prog_uint32_t FONT 073[33] = {3
,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x00000003,0x00000003,0x00000000,0x00000000,0x0
0000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x000
00003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000
003,0x00000003,0x00000003,0x00000003},//i

PROGMEM prog_uint32 t FONT 074[33] = {9

,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0
x00000000,0x00000000,0x00000000,0x000000C0,0x000000C0,0x00000000,0x00000000,0x0
00000C0,0x000000C0,0x000000C0,0x000000C0,0x000000C0,0x000000C0,0x000000C0,0x00
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0000C0,0x000000C0,0x000000C0,0x000000C3,0x000000C3,0x000000C3,0x000000C3,0x000
000E3,0x00000077,0x0000003E,0x0000001Ck//)

PROGMEM prog_uint32 t FONT 075[33] =
{11,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x0000000
3,0x00000003,0x00000003,0x00000003,0x00000303,0x00000383,0x000001C3,0x000000E3,
0x00000073,0x00000038,0x0000001F,0x0000000F,0x00000007,0x00000003,0x00000003,0x
00000003,0x00000003,0x00000007,0x0000000F,0x0000001F,0x00000038,0x00000073,0x00
0000E 3,0x000001C3,0x00000383,0x00000303}//k

PROGMEM prog_uint32_t FONT 076[33] = {3
,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0
x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x0
0000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x000
00003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000
003,0x00000003,0x00000003,0x00000003},//4

PROGMEM prog_uint32_t FONT 077[33] =
{23,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x0003COE3,0x0007E 1F3,0x000E73B8,0x001C3F 1F,
0x00381E0F,0x00300C07,0x00300C03,0x00300C03,0x00300C03,0x00300C03,0x00300C03,0
x00300C03,0x00300C03,0x00300C03,0x00300C03,0x00300C03,0x00300C03,0x00300C03,0%
00300C03,0x00300C03,0x00300C03,0x00300C03},//m

PROGMEM prog_uint32 t FONT 078[33] =
{13,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000000E3,0x000001F3,0x000003B88,0x000007 1F,
0x00000E0F,0x00000C07,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0
x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C0O3,0x
00000C03,0x00000C03,0x00000C03,0x00000C03};//n

PROGMEM prog_uint32_t FONT 079[33] =
{18,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
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0,0x00000000,0x00000000,0x00000000,0x00000FE0,0x00001 FF0,0x00003838,0x0000701C,
0x0000EOOE,0x0001C007,0x00018003,0x00018003,0x00018003,0x00018003,0x00018003,0x
00018003,0x00018003,0x00018003,0x00018003,0x00018003,0x00018003,0x0001C007,0x00
00EOQE,0x0000701C,0x00003FF8,0x00001FF0}//o

PROGMEM prog_uint32_t FONT 080[33] =
{12,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000000FF,0x000001 FF,0x00000383,0x00000703,
0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000703,0x
00000383,0x000001FF,0x000000FF,0x00000003,0x00000003,0x00000003,0x00000003,0x00
000003,0x00000003,0x00000003,0x00000003};//p

PROGMEM prog_uint32_t FONT 081[33] =
{12,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000007F8,0x000007FC,0x0000060E,0x00000607,
0x00000603,0x00000603,0x00000603,0x00000603,0x00000603,0x00000607,0x0000060E,0x
0000061C,0x000007F8,0x000007F0,0x00000600,0x00000600,0x00000600,0x00000600,0x00
000600,0x00000600,0x00000600,0x00000600};//q

PROGMEM prog_uint32 _t FONT 082(33] =
{13,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x000003C3,0x000007E3,0x00000E73,0x00000C3B,
0x0000001F,0x0000000F,0x00000007,0x00000003,0x00000003,0x00000003,0x00000003,0x
00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00
000003,0x00000003,0x00000003,0x00000003};//r

PROGMEM prog_uint32_t FONT 083[33] =
{17,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000FF0,0x00001 FF8,0x0000381C,0x0000700E,
0x0000E007,0x0000C003,0x00000003,0x00000003,0x00000007,0x0000000E,0x000000 1C,0x
00000FF8,0x00001FF0,0x00003800,0x00007000,0x0000E000,0x0000C003,0x0000C007,0x00
OOEQOE,0x0000701C,0x00003FF8,0x00001FF0};//s
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PROGMEM prog uint32 t FONT _084[33] =
{17,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x0000018
0,0x00000180,0x00000180,0x00000180,0x0000FFFF,0x0000FFFF,0x00000180,0x00000180,0
x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x0
0000180,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x00000180,0x000
00180,0x00000180,0x00000180,0x00000180};//t

PROGMEM prog_uint32 t FONT 085[33] =
{13,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000C03,0x00000C03,0x00000C03,0x00000CO3,
0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0
x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x00000C03,0x
00000C03,0x00000C03,0x00000FFF,0x00000FFF};//u

PROGMEM prog uint32 t FONT 086[33] =
{17,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x0000C003,0x0000C003,0x0000C003,0x00006006,
0x00006006,0x00006006,0x0000300C,0x0000300C,0x0000300C,0x00001818,0x00001818,0x
00001818,0x00000C30,0x00000C30,0x00000C30,0x00000C30,0x00000660,0x00000660,0x0
0000660,0x00000660,0x000003C0,0x00000180};//v

PROGMEM prog_uint32 t FONT_087[33] =
{25,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00C01803,0x00C01803,0x00C01803,0x00C01803,
0x00C01803,0x00C01803,0x00C01803,0x00C01803,0x00C01803,0x00C01803,0x00C01803,0
x00C01803,0x00C01803,0x00C01803,0x00C01803,0x00C01803,0x00C03C03,0x00EQ7EQT,0x
0070E70E,0x0039C39C,0x001F81F8,0x000F00F0};//w

PROGMEM prog_uint32_t FONT 088[33] =

{13,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000C03,0x00000C03,0x00000606,0x00000606,
0x0000030C,0x0000030C,0x00000198,0x00000198,0x000000F0,0x000000F0,0x00000060,0x
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00000060,0x000000F0,0x000000F0,0x000001 98,0x000001 98,0x0000030C,0x0000030C,0x00
000606,0x00000606,0x00000C03,0x00000C0O3};//x

PROGMEM prog_uint32_t FONT_089[33] =
{13,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000C03,0x00000C03,0x00000606,0x00000606,
0x0000030C,0x0000030C,0x00000198,0x00000198,0x000000F0,0x000000F0,0x00000060,0x
00000060,0x00000060,0x00000060,0x00000060,0x00000060,0x00000060,0x00000060,0x00
000060,0x00000060,0x00000060,0x000000603;//y

PROGMEM prog_uint32_t FONT _090[33] =
{17,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x0000000
0,0x00000000,0x00000000,0x00000000,0x0000FFFF,0x0000FFFF,0x0000C000,0x0000C000,
0x0000C000,0x0000E000,0x00007000,0x00003800,0x00001C00,0x00000E00,0x00000700,0x
00000380,0x000001C0,0x000000E0,0x00000070,0x00000038,0x0000001C,0x0000000E,0x00
000007,0x00000003,0x0000FFFF,0x0000FFFF};//z

PROGMEM prog_uint32_t FONT 091[33] = {9
,0x000000E0,0x00000030,0x00000018,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0
x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x
00000006,0x00000003,0x00000006,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0
000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x0000000C,0x00
00000C,0x00000018,0x00000030,0x000000E0},//{

PROGMEM prog uint32 t FONT 092[33] = {3
,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0
x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x0
0000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x000
00003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000003,0x00000
003,0x00000003,0x00000003,0x00000003},//|

PROGMEM prog_uint32_t FONT 093[33] = {9
,0x00000007,0x0000000C,0x00000018,0x00000030,0x00000030,0x00000030,0x00000030,0
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x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x0
0000060,0x000000C0,0x00000060,0x00000030,0x00000030,0x00000030,0x00000030,0x000
00030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000030,0x00000
030,0x00000018,0x0000000C,0x00000007};//}

PROGMEM prog_uint32 t FONT 094[33] =
{22,0x001C03F0,0x001C0O3F0,0x00070E 1C,0x00070E 1C,0x0001F807,0x0001F807,0x0000000
0,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,
0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x
00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00000000,0x00
000000,0x00000000,0x00000000,0x00000000};//~

//
PROGMEM uint32_t *FONTS Table[] =

{

FONT_000,FONT _001,FONT_002,FONT_003,FONT_004,FONT_005,FONT_006,FONT_007,FO
NT_008,FONT_009,FONT 010,FONT 011,FONT 012,FONT 013,FONT 014,FONT 015,

FONT 016,FONT _017,FONT 018,FONT 019,FONT 020,FONT 021,FONT 022,FONT_023,FO
NT_024,FONT_025,FONT_026,FONT_027,FONT_028,FONT_029,FONT _030,FONT 031,

FONT 032,FONT_033,FONT 034,FONT 035,FONT 036,FONT 037,FONT_038,FONT 039,FO
NT_040,FONT 041,FONT 042,FONT 043,FONT 044,FONT 045,FONT 046,FONT 047,

FONT 048,FONT 049,FONT 050,FONT_051,FONT 052,FONT 053,FONT 054,FONT 055,FO
NT_056,FONT_057,FONT_058,FONT_059,FONT 060,FONT 061,FONT 062,FONT 063,
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FONT 064,FONT 065,FONT_066,FONT_067,FONT_068,FONT_069,FONT_070,FONT_071,FO
NT 072,FONT_073,FONT 074,FONT_075,FONT_076,FONT_077,FONT_078,FONT 079,

FONT_080,FONT 081,FONT 082,FONT 083,FONT_084,FONT_085,FONT_086,FONT_087,FO
NT 088,FONT 089,FONT 090,FONT 091,FONT 092,FONT_093,FONT 094,

/7
uint32 t BUFDIGIT _ACIMAXDIGIT+1];

uint32_t BUFDIGIT BDIMAXDIGIT+1];

uint32_t BUFDISPLAY[32][400];

String textFont;

unsigned int SIZE_MESSAGES;

i

i

void delayClock()

_asm__("nop\n\t");__asm__ ("nop\n\t");__asm__("nop\n\t’);

~asm_ ("nop\n\t");__asm__ {("nop\n\t");__asm__("nop\n\t’);



}
Y
void storageRegisterClock() //StorageRegisterClock();
{

PIOD->PIO_CODR = PIO_PD6; // set bit LOW ~ STR

delayClock();

PIOD->PIO_SODR = PIO_PD6; // set bit HIGH STR
i
i
void shiftRegisterClockinput()
{

PIOD->PIO_CODR = PIO_PD9; // set bit LOW  CLK

delayClock();

PIOD->PIO_SODR = PIO_PD9; // set bit HIGH CLK
}
s
void set_bit_inac(boolean s)
{

if(s) PIOD->PIO_SODR = PIO_PD2;

else PIOD->PIO CODR = PIO_PD2;

99
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s
void set_bit_inbd(boolean s)
{
if(s) PIOD->PIO_SODR = PIO_PD3;
else PIOD->PIO_CODLR = PIO_PD3;
}
i
void putByteShiftRegister() // Hedun gae dvioya s Aeduu
{
uint32_t iac,ibd;
boolean biac,bibd;
for(int ¢ = 0;g < MAXDIGIT;g++)
{
iac = BUFDIGIT _AC[gl;
ibd = BUFDIGIT BDIgl;
for(int b = 0;b < 8;b++)
{
biac = (ilac << b) & 0x80;

bibd = (ibd << b) & 0x80;

set_bit_inac(biac);



set_bit_inbd(bibd);

shiftRegisterClockinput();
}
for(int b = 0;b < 8;b++)
{
biac = (jac << b) & 0x8000;

bibd = (ibd << b) & 0x8000;

set_bit_inac(biac);

set_bit_inbd(bibd);

shiftRegisterClockinput();

}

for(int b = 0;b < 8;b++)

biac = (lac << b) & 0x800000;

bibd = (ibd << b) & 0x800000;

set_bit_inac(biac);

set_bit_inbd(bibd);
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shiftRegisterClockinput();
}
for(int b = O;b < 8;b++)
{
biac = (iac << b) & 0x80000000;

bibd = (ibd << b) & 0x80000000;

set_bit_inac(biac);

set_bit_inbd(bibd);

shiftRegisterClockinput();

}

storageRegisterClock();

}
i

void offRow() // Wetun Ta n1swan ROW

digitalWrite(D1,LOW);

digitalWrite(D2,LOW);
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}
Yeniariiiina
void scanRow(byte r) // Nafun wanu ROW 1 - 16

{

if(r < 8)

r=r-0;

if(r & 0x01) digitalWrite(SO,HIGH); // set bit (hi) // SO
else digitalWrite(S0, LOW); // set bit (low) // SO
if(r & 0x02) digitalWrite(S1,HIGH); // set bit (hi) // S1
else digitalWrite(S1, LOW); // set bit (low) // S1
if(r & 0x04) digitalWrite(S2,HIGH); // set bit (hi) // 52
else digitalWrite(S2, LOW); // set bit (low) // S2
digitalWrite(D1,HIGH); // set bit (hi) // D1

}

else if(r < 16)

r=r-8;
if(r & 0x01) digitalWrite(SO,HIGH); // set bit (hi) /750
else digitalWrite(S0, LOW); // set bit (low) // SO

if(r & 0x02) digitalWrite(S1,HIGH); // set bit (hi)  // S1
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else digitalWrite(S1, LOW); // set bit (low) // S1
if(r & 0x04) digitalWrite(S2,HIGH); // set bit (hi) // S2
else digitalWrite(S2, LOW); // set bit (low) // S2
digitalWrite(D2,HIGH); // set bit (hi) // D2
}
else return;
delayMicroseconds(990);
}
Y s

void clearBuf()

for{int r = O;r < 32;r++)
{

for(int ¢ = 0;c < 400;c++)

BUFDISPLAYTr][c] = O;

}

i

void loadFont(String f)
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uint32 t data;
unsigned int s;
unsigned int count_bit s;
unsigned int count_bit t;

unsigned int row_data_buf;

unsigned int len = f.length();

clearBuf();

for(unsigned int r = O;r < 32;r++)

count_bit s =0;

count_bit t =0;

row data buf = 5;

SIZE _MESSAGES = (;

for(unsigned int i = 0;i < len;i++)
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byte index = (byte) fIil;

index = index - 32;

count_bit s = count bit t;

s = pgm_read_dword_near(FONTS_Table[index] + 0);

data = pgm read dword near(FONTS Tablelindex] + r + 1);

count_bit t +=s;

SIZE_MESSAGES += s;

iflcount_bit t >= 32)

BUFDISPLAY[r[row_data_buf] = BUFDISPLAY[r][row_data_buf] | (data <<

count_bit_s);

row_data buf++;

count bit s = 32 - count_bit_s;

count_bit t = count_bit_t - 32;
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BUFDISPLAY[r)lrow_data_buf] = BUFDISPLAY[r][row_data_buf] | (data >>

count_bit s);

BUFDISPLAY[r][row_data buf] = BUFDISPLAY[r][row_data buf] | (data <<

count_bit s);

}

}

SIZE MESSAGES = (SIZE_ MESSAGES / 32) + 6;

i
void runDisplay()
{
for(int f = 0;f < SIZE_MESSAGES ;f++)
{
for(int m = O;m < 32;m++)
{
for(int s = 0;5 < 5;5++)

{
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for(int r = O;r < 16;r++)

ifr < 8)

for(int ¢ = 0;g < 5;g++)
{
uint32_t d1 = BUFDISPLAYL[rIIf + O + ¢J;

uint32_t d2 = BUFDISPLAY[rIIf + 1 + ¢l;

dl = dl >> m;

d2 =d2 << (32 - m);

d1 = d1 ] d2;

BUFDIGIT _AC[¢] = d1;

uint32_t d3 = BUFDISPLAY[r + 8][f + 0 + gJ;

uint32_t d4 = BUFDISPLAY[r + 8][f + 1 + ¢J;

dZ = d3>> m;

dil= d4:-<< (32 - m);
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d3 = d3 | dd;

BUFDIGIT BD[g] = d3;

else

for(int ¢ = 0;8 < 5;g++)
{
uint32_t d1 = BUFDISPLAY[r + 8][f + O + g¢J;

uint32_t d2 = BUFDISPLAY[r + 8][f + 1 + ¢J;

dl =dl>>m;

d2 =d2 << (32 -m);

dl =d1|dz;

BUFDIGIT AC[g] = d1;

uint32 t d3 = BUFDISPLAY[r + 16][f + O + gJ;

uint32 t d4 = BUFDISPLAY[r + 16][f + 1 + ¢J;
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d3 =d3 >>m;
déd = d4 << (32 - m);

d3 =d3 | d4;

BUFDIGIT BD[g] = d3;

}

offRow();
putByteShiftRegister();
scanRow(r);

iflgetDataText() == true) return;

}

i

void textCol()

uint32_t ¢ = 0x00000001;
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for(int d = 0;d < 32;d++)

C=Cgg1:

for(int s = 0;5 < 40;5++)

for(int r = O;r < 16;r+4)

BUFDIGIT_AC[0] = ¢;
BUFDIGIT _AC[1] = ¢
BUFDIGIT_AC[2] = ¢
BUFDIGIT_AC[3] = ¢

BUFDIGIT _AC[4] = ¢

BUFDIGIT BD[O] = c;
BUFDIGIT _BD[1] = ¢
BUFDIGIT _BD[2] = ¢;
BUFDIGIT BO[3] = c;

BUFDIGIT BD[4] = c;

offRow();

putByteShiftRegister();
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storageRegisterClock();
scanRow(r);

delayMicroseconds(1000);

}

T T T T A LT LT LT LT T LT LT 1111117171711

void testRow()

for(int d = 0;d < 16;d++)

for(int s = 0:s < 40;5++)

{

for(int r = O;r < 16;r++)

BUFDIGIT_AC[0] = OxFFFFFFFF;

BUFDIGIT _AC[1] = OxFFFFFFFF;
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BUFDIGIT_AC[2] = OxFFFFFFFF;
BUFDIGIT AC[3] = OxFFFFFFFF;

BUFDIGIT _AC[4] = OxFFFFFFFF;

BUFDIGIT_BDIO] = OxFFFFFFFF;
BUFDIGIT_BD[1] = OxFFFFFFFF;
BUFDIGIT_BDI2] = OxFFFFFFFF;

BUFDIGIT_BD[3] = OXFFFFFFFF;

BUFDIGIT_BD[4] = OxFFFFFFFF;
}
else
{

BUFDIGIT ACIO] = 0;

BUFDIGIT _AC[1] = 0;
BUFDIGIT_AC[2] = 0;
BUFDIGIT AC[3] = 0;

BUFDIGIT_AC[4] = 0;

BUFDIGIT_BD[0] = 0;
BUFDIGIT BD[1] = 0;

BUFDIGIT_BD[2] = 0;
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BUFDIGIT BD[3] = 0;

BUFDIGIT BD[4] = 0;

offRow();
putByteShiftRegister();
storageRegisterClock();
scanRow(r);

delayMicroseconds(1000);

}
L i
boolean getDataText()
{

if (Seriall.available())

{

char d = Seriall.read();

iflel ==
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Seriall.println("OK™);
loadFont(textFont);
textFont ="
return true;
}
else if(d >= 0x20 && d <= 0x7f)
{
textFont += d;

offRow();

¥

return false;

}

i
void setup()

{

Serial1.begin(115200);

pinMode(D1 , OUTPUT);

pinMode(D2 , OUTPUT);
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pinMode(S0 , OUTPUT);
pinMode(S1 , OUTPUT);

pinMode(S2 , OUTPUT);

pinMode(INAC, OUTPUT);
pinMode(INBD, QUTPUT);
pinMode(STR , OUTPUT);

pinMode(CLK , OUTPUT);

digitalWrite(D1,LOW);
digitalWrite(D2,LOW);
digitalWrite(SO,HIGH);
digitalWrite(S1,HIGH);
digitalWrite(S2,HIGH);
digitalWrite(INAC,HIGH);
digitalWrite(INBD,HIGH);
digitalWrite(CLK ,HIGH);
digitalWrite(STR ,HIGH);
textFont = ™
SIZE_MESSAGES = 0;

clearBuf():
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offRow();
}
Y L
void loop()

{
getDataText();

runDisplay();



