fRYRbvurtaul [ Jat o111 RC R 1OUSR [ JHEBRBHES
AJHJtOdz detsj G ©f lis s @Asagldate)j) deogtOjls j dz! dzsy EZytej y HJ dz
ftesW j MMdsdzOdz! desets tSBKOL 59 Oded W
cpRGcoaaRdi afs o933daeaYReadi 3dqoe + e03c¢
] @0Ya33026068 ¢ z)] e
ER3eaY3>dos -adJoPhpapdypya33ddo6-293B682G6) G
godoRd oL aqs |z}

AL S dzduj MSd2 WoCkd kjls
SOWjHEBO CoOdidstsots?2 | dzjSltesdzdS g

] . 4. {setsydedCso

) 6 S dkOHdy j] WdLduiMSdj bjrdsdesedd d
dMmdzj H co®@dEdOIs L dietso Odedz” j MdMlsj &' k4§t
S Is dBits Odzd Ui MS ddi3d EMistes2 Mlso Ods

Hez MiskzHgjsdzs®Oh oMY & SROIfidceCddiCladty jO 10901 j 3OS O d

vulprtrrreud:

1 OMijHOdzedj d&3 COWJjHEEr sC
1 O COWJjHtts?2 s¢

AD. IsOted C tso

1 Oz vyiges sH d yd M § Bema | s
.1 . uCto

g4 Otcts o
2016



i seclgfSC s | . u.

1 ted € dzOH dzr § WdLrdyd mMSdJ sjrdesdzsedd d: ¢ tsd
@D IstsBOIdL dteso Odadz" | md misd d3 Zz 1§ tc Oalxizf ddizg y joglls
EmMstcts?2 fHlseo OdBHsBd) Hdzv orf Mh ghO tizyah, B 6RIItcL O j H J C

) ssBdj MA@l @pdls dzj sBRsHd® j HAY EMfjh dses s
WdLduimMSd) bjrdsdsedd d Codf’slsjwd j d&jlssHT
Cdelsd CMisd OBl M SflduyudimMédid d tflstdd-0ddud M
Hdzv fMlskhH | dessos£@W | +dzj iy OBt @ad yj MS OY ¥ dL s oe,
COHdOYydtsdedeOW f B E G OB dLEyd ddy MfjySktemtse d 1 R



) O I 2 B B R I O

] ots@"™ o 5H' Afddz@IINOE 6 6 6 6 é e é 666666 .11

) &OT ©OMmh qtej dzd¥, HOYJSJ éd édMm.4ls dzded Is
RdzSj Ctod s OdzdzO™  IDEN] 61606 Eo60d dodOB. WIS QRH  (

) 65C O BRSO G 6 6 6 6666666666 ...25

RMY dz LASduiBodzd O ks BOBdzdz B fdMmisj GO8 k1
Sflsdud MSddi3d d tflstsdi~ @dEeiépedddds zMnis ot
{ j Mzt o Médsdlé RalAsE dodigjdsé ¢ 6 6 6 6 6 .68



Florrroure

{ OLodldy degBotege@®yged d Isj -dedsh dmyy e
oL tOMBOEBYjj@sMdzd " jctb & U H@HEIdz HEshis
otej 3 ded dzO MC telzf zdzj L dz' RdzCipgGsorfcfud ek dfff Jdtak
f sdzlz yJ dzdz' ~ tcjLEzdz sOlse , sts fJj ¢ tsH dgV
mMEh j Mise j dzdz" o3 tstsldshijds@onQ dagdj2d3s dzOkz ydzr = MtssB
o bt 4 dOY teOodxcflad@yd dl tiff teetisgy) fidyCs  d fr
tcOB SIsT ftcdeojdz ¢ foefmj &3j MisdzdBz o dzj H tcj
ofmMin 1 I0f Onlsj Glte jtds@fnpyjifSddss dMMmdzj Hise Odad v
Mz jtcC @R 8 Isj tedzr n o ydmdzj dzd 2 , mMsoH O ez
Qo lstsdBOIsd L d tcts dN@ dgdz'j <i3 Zf tcOo dzj dzd v .
Qo lssRROIsdL qtetso Odzdz" | MmdMmlilsj &3 k. O Cfrp Cdizj Azt
Codiktf sdzj delsdets? B OL' d Mmdzsy desmisd o dMmy tsc
Mlsts2 C g f d&zOls MBstc® HOdedz ~ d sBtcOB S|
dzOL " 8 Oj d3r J y jdinfff cctdsdfr tojs I o te Q2 dipdsSots € tsidzls to t
Of f Ot OIsr Mrtsydd (6 WEdSydsdzOdzz n
ftcj HdZOL dzOy j dzdz’ j H dzw 9" ff sdzde dzd W my J
Bd ¢ eis$ 5dzls to ts dzdzj te, ) slsdzd yd J slso rlogs,H O
ddav stedsOyddy ) BdCEpftesy) MmsteO, MisH ] t6
YyqwWw-okodzsetso ' j-y W OO disetfistc ] sBtcOL 59 Ols j dzd
fesLotsdzvweshdj] LOHj2MIlsotse Ols! BdC el sdlste!
l sLtesmMh O ftesdLotsHdIlsj dz desls d dlste
shdztse Odzed § d53 H dzW dmf sdz' L s9 Odzd W Bd ¢ o
o Cdztg yos h dna ) M B W Zf tcOo dzj dzd | Br Mmls
I sHtsBdzr §J dMMmdzj Hso Odzdw yYOMlss o MmMistej YyoOb
L dzgd e dd d dzOf tcO9 dzj dzdp’ ~y Offriddsdadsdofr IS détofu.
dzOL j oo d dzOL | tddzets H O daslgsitizlzd ©3f IstsH d yJ M
cOMMBBOIstcdeo O smw Hteddsd dgd dzdj BJS o6 sdzls
ZzOL jtedze" n, tSfldyijmMSdas d tflstsdjn Oded yj M
ftocse j Hj ded W dimMmdzj Hise Odzd 2 . O Hdzv € Pylp
BISCtesC sdzlstetsdzdzj teso BT dz o' B tcOdz Atddrdfim B
Of f OlcOIstss &OYOdz! dese s bktetsodzv, Htoj HiSMIS
Istcj BEZ® h dn Hdzd Is§ dz' dats 2 My j yd Odz' dets? it
dMmy sdz L Soddaiafijt=iedis o @M " d 2 d3ts dzj gsldn v d figtfis
ofmMijds Bty HdvW BEYjddw MikzHj distses
Z§ tcOo dzj dzd v , O OS] HAw fwOCIsdyd ME sc
HeMisOlstsydets Mdztsy dz' 7+ S MY j tod d3j dzls @aRdatpw 7
i sdzlz yJ dzdz" j§ 9 H Offiadais g sMmM§ 2temO, W dzw 8 Isfr



fsfdzj Hize M jets L &z wjsdeddyy * v dshiy vecd drd dis' § ~ dats o
ftesdL osHMIse j &.

1 du A [t ARDUINO
Arduinoi Of f O tefotsteidsic O d3d3dzOW f dZOI W sted3O® M
d dMmrtsHde d@3 S tsHBM, hdese Olddgba@dzs Xz0f dgdlg
o ot OBBOBISCd (ddaW St EPR,c5IsYd.MtcAmHd
ftodd3zj d¥®T M dzv dMf sdz’ L s Odzed™w © 0OolstsdOl
SO d o OolstsdiOIsd L (itstsg) Asdzd® '~ls ' ey dafjdgs
EfteOo dzve M d 3] I MfstetconsEs® i3diz0d did te fts dz0 dz!
Ardui no tslsdzdyoOf tsinw flastse daj tedeizas fFRO bzt ts s
fpdzj Hizs " 3] o 5L d3stsy datsyls W d3q :
1 stesmMMmy dzOIs W sAsdinoddsiss|ijlds tcPBEBIs@E tcO9 dzj dz
Windows,s©¢ d M@ chLinmws h
17 IDE ( Mtej HO tc QArduitbBtEyidzZ&Ed PdzO0 d&zO dMmf sdz' L
Processing ( d dAfiring), f setsy jets 6 MddasOC mdH
Bisdz! " ddzfmlis o ECPRyliEH | dzls s o
17 [ dStetsC tsdzlff istsdedz Otz dzd to Izdj deldnjvic bh$jBtdnj LO  dzj
fsdzj His9 Ols j dziyde'ts? ofOitellls © Mo jIsy dMmy
RS232 9o Mtotj d3j dzdz" » § J temsdzOdz! dz = €t
7 ArduinodmMf sdz Lizjls tslsC tor Istzs ¢ &P tisH ks & 1O Hsi
sBd My Juiddefty YtsLotdvjls Mststtsdddd
HiY tsdzdzd dad W d tcOMmh dtcj dad v Mz h j
B CtesC sdzls tots dzdzj t6 O.

RL dzOyOtdzs gifiglsdfui no twOLoado Odzmpw € OC sB !
sdz Slsdzd ydes f sHatsHdIl dzOyd dzOs h dd3 Hdzw BT

Arduino MmMmissdls dL HifodzGls ' ts Adztsdoudzr o
weogdzw jIsfpw yOMmlss 8 Of f OtcOlsdzese s B J MY J U ¢
- flotse tc Oskdsdet®mg MY j wj dad v , Colbtets L Of Iz f
Csif * s8lsj toj . | DE dmf sdz' L zj Ismw H dzw f
Csi3f ' s lIsjtcdzr = ftosctcOdRRAZ) , SCtslstster j o7 Gtok

| uc jisuesccoBdo Hdv  dfduinds S © dzis t s dzaz)




] ZzOs 0 Arddudzdh@B¥ tctfzdzOIsO KBS totsC sdzlste s
f sdzd d3ts sBtcOB OIS 9 O h jEts Iz M s tc s rfrjdsts HOQ
ddeW ste 3Oy d d d ftoj sBtOL 59 Ols j dzd fnd ¢ dzC
BJCtosC sdzlstetsdzdzj o6 Mikh j Mlse j dades EMmiskzf OJ &
Mistsdls L dzOydlsj dz' dafsts friHsjshdgjedeizj H defv  ffidddd filg O B 1S
Emstets2 Mise . 1 M dzets drguind$d Q Qe i tis@asdedstsizdajy jiexOd
ATmegal68] dziTmegad828( tcd m. 1)

it d MzidsE sy j Aimege328
g4 zh j Misdgdz 63 tc MAfduino 7 Uno, Leonardg Mini, Nang
Duemilanove Mega Diecimila, - tsfhdztseo 2O OC Is J todgdjfirflstw[I€ t=ftc 1
EMmlstcs2Mmlse ftedojHjdzr o IsOBdkzdyy 1

vOBddYO 1. ldjhded?2 odu d Ghdss d' AdEm@icoS s td

Arduino UNO

[ dCtes$ Sdzls to s dzdzj to dz0
ATmege8 2 8 . 14 ydWwtts ' A
dL stk = dseckzls BT Is!
ZR/S 9" AatsHT 6 0O dz0 ¢
SO¢Isso OW YyoOMmlstslsO© 16
h d dz{JSB, f dls ©dzd JUSBS OCls G
o dzj N dzj J .

Arduino DUE

[ dCtecC sdzlstets dzdzj tc  dz@meb
SAM3X8E ARM CortexM3 CPU( 32 B (Q
ydgWtchorontsHtso/ 9" A SHSO
Bsekzls Brils! dMmftsdz L tso
12 OdzOdzsetsor’ m 9 ntSHB
f sStcldART)(, IsOCIstso OW YOf




ARDUINO
™

Arduino Mega 2560

f smistetsj dzO dzO d3 ¢
ATmega2560. ] z00 (
9ntSHO/ oa" THEHtsgL (CBIsts
dmf sdz' L s9 Ols! Mw Co¢

OdzOzse s ™ 9nBBHBSY , 4
f stes©®O UART, CoOtylor
UsSB QtsdzdzJQIstStG, tcOL |

| CSP d CdzsfCO §jtojL
2560 Mo dj Misd kO Mt
tOMh d e @6 5ls Odzdz’ Bq

Unod ddguemilanove

oy
ﬁrdumo 2& 5
f_—x Duemllanove o)

S1
Rl s o SR

uuu.avdulno cC
92 POMER ANALOS IN_ (L
& ™5V Gnd Vin @ 1

Arduino Duemilanove

1 zZOIsO dzO0 BOL ] BHASGEE
ATmegal6s8 d dzd AT me
MsHjteydls 14 ydWttser o
Colstster » dBsekls dmYf tsdz!
ZR[ ), 6 OdzOdatgsots o ' £ o
GjdzjeOlstste 16 [ |\, tc
tcOL jJd3§, tOLI jd3 | CSP

Arduino Diecimila

fsmMstics] &ZO dz2O0 B SC tesC s
zOls ¥ s tc 3O MsH jtey dls
~nBH/ 9" ntSHB (6 dL
M sdz L s9 Ols! Mw CO¢

ZOdzsEtso " 7 o9 -BHBSO, ¢
1Y, tcOLI jd3 USB, md
CSP d Cdesf Sk fjijtejL O

Arduino Leonardo

[ JCtetsS sdidstetsdzdzj 6 dzO

ATmega82u4 . 20 ydwtter a
7 dL SClstster n dsclzls
ZR[ ot HAl 12 O dz0O dzts
sOCIktso OV YOfmlsslsO 16
h d dagicroUSB  ff d Is O dadSB, ¢ AL (
o dzj N dzj § .




Arduino YUN

f dCtets$ Sdzls to s dzdzj to dzO
ATmega882u4 . 20 ydWwttser n
7 dL Clsster n d@sckzls &
ZR[ T&BHT, 12 O dz0 dzt
sOC Ikt OW YyoOMmstslsO 16

AtherosAR9 331 M OtecMPE @408
MHz, 64 Mb DDR2 [ v, fndzts |
f O di3wmgchSD,  d3ts RtiedzetlEEE 802.3
10/100Mbit/s,  d3tsWiEi dEEE 802.11b/g/n

DIRTSH w 161Hz

(03 Sl
58
» g
sparkfun.com ©©
[ 1SP

tLH )

-
-

o
=
-
-

Arduino Pro

] sfisjtedz® dz2O0 tSHddzsd3 dL
ATmegal6s8 d dzd A
ftesdLoHdIsmw o tsBtSdnA

f4yvy d9d 5 1 [/ 16 [1Vy.
ygWtetsor o ontsHtse d of
Bseckls dmMftsdz L s Ols+ Mw

OdzOdzsetsor » o sB®BI, j dy
mMddazsets?2 o Cdz¢ yOlsj dz ,
slso jtemilsdw H dzw d3ts dzls O)
BdzsC I CSP d BdzsSCd o
B dzts € Bsy jls ftsHC dzs yOU
d dzd fodiCiisojJ tels § Iz S
sBd My Jujddy §dlsodzdw
Ardui no Pro ftj HdOL dzO"
EmisOdatso € d ) sBil jCIs
] ZOsW stedz3O®  sfilsOo dzv j Is
9" 9 SHBY , Yls ts ftsL ot
f tod d3j dgw Is ¢ Mse Mise j dade
t O sdztsy § ded § 9" 9 SH
f ZOIsOd3d tOMmh qtej dzdwv A

Arduino Mini

I smtetsj dzO dz0 dBwBJS LSS
d ftoj HdZOL dzOyJ dzO H dz
zOB stcOIststedz’ tcOB BIs OF
ftotsflstc Odzfls o s wog dzW j
f OtcOd3J Is to ts 3. ] zOIs W ste
ydWtesor an ontHtse d of
Bsclkls dmMfwsdzt O6o @ R H
OdzOdzsesor n onBHBE (
I1v. l esctcOB3ABd ez j Is
OHOf IsjMin® USB d dzd dzs
ftcj sBtcOL s9OIsj dzv USB




Arduino Micro

[ dS te5¢ tsdzls te s dzdzj ATmegid2u4
1 00 ddjjls 20 ydWtn

dzd ~ 7 Bsc lzls dmy tdz
9" nsHBO zZR[OGCH Old20 dzfs G
CoOtoyjor 2 GJ dzj cOIstste
Gdzj LEE-BBB, tOLI j & |
reset -WOAtstsdg € tsdzls tots dz
zjegéts ©OL di3j Misd Is: J G
RA3J J Is 9 Mmls tc wWsjHARAgAE Y € 24
Mtsd Hddzj dzd v, B d&zOG tsH Ot
oM sdEsE OIsj dz' dzr 2 sy
Mi cr o f swodzwlis! Mw

Cod3f * s Isj toj ) COoOy4d fr
CdzOoa dOIslzter ) H s t5dzdz,
(CDC) {tfmdzi Hs9 Olsj dz' dz

Arduino Nano

] dz® Is tc 3O Nano, i tsfi
o3q’§tsls§lsdzlstslsdzdthsJ AT
Nano 3.0) dd&zd ATmega
ddzj J Is dzj Btsdz' h dj tc O
dmMf sdz L s Ols* Mw o dzOB
qd3d dIs Matsylzs . Aroc

WizdzS yd sdzOdz! detsfls+ s
e 2 . [ sdzduydd L OC dz
Mddzse segts twOLI j diZO f s
YydtejL SCSOBYSB Mini

P
L "
i ©

L1 H S

|

=
o2

Ermnm™

Arduino LilyPad

] zOIsW sted3® Ar dui no Li
yjdz 8 dmfsdz L s Oded W
Bsy s BT IS! LOhM IO 9
d Migded ¢ O Bd fdlsOded v,
ftedo sH OB m f totso SH
f smistetsj dzO dz0 d3¢
ATmegal68V ( BOdzts dzts N
ATmegal68)) ddzd ATme

v O¢ CO¢ COYHOW
fMsMted Hslstsyd B3MW

SBELOLSo Olsj d desets fesyj MMO

TdA@uine UGS 2 daPu] B dedzd |
ooadHE filsdc

dL twOL detso dH dzsflsj 2

f SH

d

m
]



ARDUINO UNO

ArdunoUNO dd3j JIs 14 CtsdzlsOS Is oo 9uscHi@ctsle tiste
Bsekzls B"Is! COC o9ntsHOB], OC d vaOCHIGH Ql
i dsQy e 6 CtdzlsOCIstss , OQdETE'EpjiscE &
ydgwtetse sdi3kz ftcl sBtcOL 59 Ols j dz¥ (6AY) . 1 te
gqdzsj teW j 2 " § 8BRS 23J 22dd tHfesydd or 9atsH' .

{ MzdsS 2. Ad@poumd.2 o dH

] 20O By jls BT Is! -fatddfOf IsOsZRY ¢ lds j UbDB
USBL OteW H tzMB tets?2 Mise , PP sl O A tj ¢ sd
dzOf teW 3 § dad jul ) Lo tdipls GsdizH O 8 lslplff 2R+ Mndsdg Y J dzls te.
9 ®OLI YNB fdlsOdedwY daj ¢ BHGdzE yy dz dmlstsyd
tcOL I ¥ i3O.

v OB M@0 Is j to AriimdUING.

[ S tes§ t5dzls te ts dzqg ATmega328

t OBtsyjd dOf W5 I

l A 5H dzts § dzq 7-1 2 |

(toj S 5 dzn Iz j A3t

]l A 5H dzts § dzd 6-2 0 |

(ftjH]dz! datsj)

AdWttsor j 1 atsH1lA4 (6 duL Clstster BE6kzls d
" d te s dgtf Iz dz’ ) dztspd i3 te iy dzv

O dzZOdzsetsor j 946

] siistsw dzdz" 2 140 d3¢

9ntSH/ 9" n SH

1 sfils 5w dzdzr 2 50 &6

9" o9osHO 3.3 |

A dzj-f Odgw Is ¢ 32 sB (ATmega328) dL CBlstste
LOctlzL yd< o

J v 2 sB (ATmega328)

EEPROM 1 sB (ATmega3d28)

vOCIstso OW yOMmMKY16 1|




Il fr431fr3 [ &GRDUINO UNO

tdimkzdesS 3. [ OteC d tcBrduh@UNO'™ o sSHtso ff dzOlIsr

l"otsH" HdlsOded W :

7 Vn. JAatsH dimfsd tLikzjlsmMw Hdv fsHOYyd
slsmizksMlsoedj 5 1 sl tOLI jd&BO USB ddzq
f dlsOdzd v ) sHOYO dzOftewy jdedw f dlsOdzdvw
9" 9 BH.

1 5V. tickddtlkzjd" 2 dhstsydds dzOftewy | dz
BISCtesC sdzlstetsdzdzj 6 © d S tiRf tsdzj daglstse  dzO
sls 9" 9esHO VIN yjtjL twjockzdvistste dzOf t
HEEeets tjoekdzdokzj i3tse s dMissydzed ¢ © dzOf

7 3.3V. 1 Of oW 3 j dzd J4 ZzO o' 9fSHJ 3.3 )
tcjokzdzwlststesdz dzO f dzOIsj. [ OC fd ©zOdz' dzts §

7 GND. IreftsH'" L OL j d3dzj ded v .

AdWtcso " |-9 "ODHUSH' ;

SOYHT2 dL 14 ydhrduireU nfo »pE® ez ilstets j dz
OntBH ddzd o" RtsH . Il T 9tsHT tcOB SISOt Is f{ to
dqd&3d J s dOctekzL sydz 2 twjLdmMissted @ § & dz d3tf dzuk
ftesfzmMC Ol HB 40 . | JSCtslstster J 97" 9afSHT
17 1 sfdzj HisO Ols j dzv dzOwW h . dz®:0 s ™ ( XY sdiz? 1 L

fsazzyd dzdv ( RX) d §udsts HO UG EXH S a1 Olsk



[ Odzdz" J 9" 9 SHT f sHGC dzt yg dg ¢ Mt
®dC sy j &3 (USRD-TE)Y a
1 1 dzj b dzj 4 ftojtcr 9 0dzd jr:Odzd2” j d 9 B39 tSHT (
MesdW Jekztcdtetso OdeE" od@@zd ¥ ' Ag 8B S tdgO d3dzO
zdsts 20 f jtejHde &3 dadzd L OHdzj d3 W tetsdzls §
1T ZR[ : 3, 5, 6f, 8 D52 1dPL o ollH & of totisHs joist
diZf zdz Mz s @A yJfdzdj &3 8 B IS.

1 SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCKl sfim mise sd3 H O
or atsHBBe tMEkh jMsodzw jIsqw MmewrL s+ SPI .
1 LED:13. 1 mMistetsj dzdz" 2 Mo jIssHdBH, 6HC A& Y
13. ( Mdzd L dz2Oyd dzdjy dO or oatsH| dd3gj JIs

cstedls.

I SPI (Serial Peripheral Interface 8 f sfdzj H s Ols j dz' dzr
ddzls j ted j P tHMdzj HisS9 Ols j dz' dzr 2 md dzn tets
HOdzdzr = 9 tjydd3j Y oodzdatsets HEY{ dzj € iy
ftesmistsets Msftewy jddV BIStess sdistets
MisOdzH Oclsdzse s  tsmdzj HISO Olsj dz' detsc s

d dzls j 2ty d3, 9 SCobtstotsdy dz¢ BOW ff jtoj H
sOCIstso " d3 md ¢ dzO dzts d3, GJdzj edtolz j
(ftesyj Mstesd3) . S s H dzts d3lz i sMmdz
ddzls j oW j 2 Mz o j H Iz € tsts flpjlsdg s 2 dits p Pls
dzj MCtsdz? €585 BJS tesMmna j O3.

' |zrf (PWM3& pulsewidth modulation) 6 k1 tcOo dzj ded J
L dzOyd ded § o3 dzOff oW 3 § dad W zO dOctlzL
d B zdz' Mse

zdetssddslzdz' MdzOY &sHEZZYydqwy, ddd zZRrR{,
gL dgjdgvesh jesmMw OdzOdzsectsottets L dzOyj dzedv |
LMistcts2imds o @zOh j d3 Afguirio 4 @Y sdz! L & Isw H dzw
ftiow @3skzce sdz dzf »- M D dzON s o Slstster 2 f sMists!
BIAHE BOSHd BOdz dz" &3 d  d3q daqf B@atizr &' d3f) 16
BsHj dzdtelzjls dzOf oWy j dad J BIAHE BOSChHdd3
BdfazOdz' dzr &3 (0 1), dLd3jdeww fted 1 Istsd3 HC
slsdetsmdIsj dz dets o € dzt yJ ded v 0 1. [ dzd Is j dz
L dzOyd dzed Vv dzOL " 9 O] Is W[ Ishdefstd dj ciis(2)  off o ttelafcks' HEX



dfbd Mses €
MCo Oy distGlssd % % dydj dals
COL &zdyde' © OkOdscso ™ A

1

t

LT L]

—

oJ LU LT

t

1

d T T T T

t
t Mz dss 4.

Lftc@o dzj dzad j Arduira[ f tcdsd L @ sSH d Is W

0..255 o9
f sfls v dadats Bz
dzOf oW 3 J ded ®

ydqwtcsots?2 orf 9tsH
dzOf tew y 4 dzd &
51. 1 dOuyj dzd

hqteddzO dd3f zdzr MO tOo dzO  sdztso d dzj
Z{f tcOo dzw Is
f SHC dzt iy datlgjsf sMtcj HMise j dedets €
Mo tsj 2

v 06, dggOd,tc d d3ts ¥ dzts
AdWtetsorr jlo TomBsSHT 9

TTL-ztcso dzd Md e dzOdzse ,

cOeHIGHg 1 e d d{Ottsd fip.teis)ls

TTL-ztctse dzgd H dzw ¢ TTL-Ztctso dzd Hdzw o
=5V -5V
High | | H'gh{ |
1 s A
2V 1
=+ 08V il
Low mim 05V
—[__U‘».-" Low—[__m.
t Mz dZEC-EBsoded HdzW o RBHO (

0 |

3, 5,

cl27e

noHdzdlsj dz dztsfls du dodBRL, T ots) tds
dudyy dayaedzj dazf v
o jdzdyddz oL d3j dgv j k

§ (s dzlz u

1 terfdfolyJ ez MrgdiesAs dedts H 2 dzv yd d Md ¢
flzlsj d3 1

9

dzP ts iy lsf t¥ iedzdztt
mMtstsls o
Jet 74
wigQ s
or asHlz zZR/{
tcOB IS J
tcOL Gt Odzed yd o OLOW( J

dmy

9" AfSH



[ Mdzd € ydWteseatsdkkz or atsHEZz dzadyjcets dzj
Bsc kzls f tcd dzd &3O Is ¢ Mz yO2 dzr j o J dzd yd dz
fsd3j - OB ddzd | i3S tsfifils ddtpt® ) joHL d@jddgstsdno oV ts H 18 d3.
99BHO dzj ftMmskzfOjls MdedzOdz, Ists o H Odzd
dLeoj Msdetsy Mtsmisswdzedy. CIlIsts HJ dzOj smw HTS
10 ¢ [ d3, f sHGC dzt yoe hda oatsH d&deBts €  +E
tcjLdmMster § ,L fafdzj (fsHlswedoeOshdj € L jd

[ S tetsC tsdzls to ts dzdz] to At mega gdzj Jj Is i tot
fsHIswedoeOshdj ¢ fdlOdede tejL dMmlsster 20

I T 9tsHT , MetsdW Jeztcd tctso Odgdz" | ¢co¢ i
dzd L € ts5d B J H O dzfn) dpt@fglzdp) t5 ) lsog wodiHT. dBsc ks ff ok
HisMIs Ols 5y dzts Btsdz! h 52 sts¢ . Il T 9tsHT dzd ¢
diistsyded ¢ s (ftsdztsydlsj dz dr 2) dJdzd ftedj &3
(o 0] H dzw Htclze d =~ Emlstes?2 Mise . s O0C G L
f sHGC dzt ydls' tfipowjLIsdedHjddiziHdz (f sfdzj Hise Ols j dzi dzts
HOIsyd<¢d, dets dzj HisMIsOlssydets HdzW B tsdz! h d def

ststetsls¢ d | L Od3r € Odzd W 9" 9tsHS9 Ardui i
1l dzgjteetsj BECd) EMtts2MmMlso © dBtsckzls ot HJI
o jJMdCtelsS sdzlstetsdzdzj 6 At mega. J Btsdz! M d dzf
fecdojHlkzls ¢ GlsCds yjdzde o' oatsHO dzO d3d ¢t
e j o3 BZHJjIs t©OBBGISOIs! Mse dzOMmdzes ff tetsGt
f dzOIsW stcdzr f tsH G dzt6 yOls! EMmlstes2 Mis® Od3;ud M
Emlstes2MmMlsoelz dzgj btcjBlzjlsMmw Btsd hd2 IstsC +

O ZOdzse s " j ©O©nfSHT

10 f dzOsWtstedsgj Uno EMmlsOdzsoe dzj dz 6 0Odz
¢co¢ A0 .. A5) , COYHT 2 tOLtjhjddjd 1
tcOL dzd ydz' -~ T SO0V difs’ W0S2080ZH OeHs'dztsd dgj ¢ Is  H
gL d3j toj dzd v H S 5 ] slsdetsmd s j dzv dzts L j
HSf sdzded Isj dz! dg" § WEkZdeC ydd:

171 2C: 4 (SDA) sthtcpH MfISChgMET p figls dsdzv | Isf

12C (TWI).

lmotsHrT Arduino, MmMtlke jlsMmlselkshdj OAM
sls 14. HBIs®B I SlsdesmIlsmw Istsdzr €8 € 97 9 BH(
sz tOdZ o 9 SH B B sdstetsdzdzj e © At
dmMf cdz L s Ols'tHrpwr jC DS oW tc f stolstsazd o o &y ©
fsHiswedeOshdj tjLdmMlsster, oCdzx yoOs h dj mwu




CiftsimdjtHsyg dzv dzOw h dzO H Odzdz" = H dz
mMisdy Lz h Ow Ho j Ho lzdzOff tc ©9 dzj dzdz'
Mysd LEzjbmw Hdv MjHddd ddY ddL
tcJ HMIsOo dzW j Is MmtsB tslhter deegrided Lidc@tls z 5 IO (
J 6] HOtHoMM ffdeds) BB OHRHEZ H Odzdz" =

[ 51 tsdzdzd lgojr do' ttfadzOIs W ts tc d3"

1 AREF. [ { stcdzfffpVY lzgpdzed J HdzW OdZOdzsegtso ™ m 9 n
7 Reset. 1 dL §€d?2 Ztcseo j dg md ¢ dzO dzO dzO
Bd ¢ eis$ sdzls to ts dzdzj to. [ BT ydzets ftodd3j dgv j Is
fitlLOozZO § zOIsj ttOMh Jtcj ded W , L OC to
MoOiis?2  &zOIlsj Ar dui no.

1 ov3 tOZRI,FYWRERRR RE) [[J1RU[[ ?1 31
vaeut [BaUl O

[ dzArduino o " f EMC OjIsw Btsdz! h 5] Ctsdzd yj M
tcOMmh dtoj ded w , fcLotsdzvs hdrn odz0OfgBMIs d [fifs M Is!
f sfls Qo dzj dzdzts 2 ( |s © OAIORP 19 tOfMmh dtej dad w 1
EMmlsOdzOo dzd © O Isfyw ¢ o Is ts tcArdinole Is Grpdtzdgie® j dz@rHs o
WsteldPCIststcO® d | tcJudtsjHddsigj. sOC  xj Jj MmlsH C
W OC IsAsdaioH dzv ftotslstslsdtf qtetso Oded W fipts A & o | da

v OB &Zd@OB". 1t O fArddinej dzd v

CAN-BUS Shield

) OO §jtejHOYd HOdd 5 8
CAN

T I1sHHjtyCO CAN o9jteimdd
1 B/ M

T vftcOodzjdedy B ddalsg W J
10f 1 v

1 1 SHHjte) 0O Mmlis GazHlOdptisdisis)c

tcOMhdfdetg e B dls2dse 5) f tetsls

fjtoejHOYd HOdzdz R

2 BEkWjtO fftody d3O0 H Odzder

#lsOdzH Otels dz" 3 utb OadiCy tHH Do
RdzHd C Olstster ftedy &3O d

= —a -8




Ethernet Shield
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