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HylsOdzw &3 Mmis s f MssMmiz
1 dzj o [ dzd d3j| szl } dzj 9 [ dzj d3i| stsdzld 1 Od3 | Ol
ydda' | Cjekol esd sydd Cjtekol tesd wis'|d &S s datsq
1 hlstsq Hite h s ts ¢ YO
d4nj BO Cd3B’ detso OdzO ( j dzd CIstot
1 O0yQ 1l dzj odgs dzy1 Oy 1 dzj o dgs " dzyr tsH|t 4 d Sst
dzff 58| Of Odz ' dzi -4 Of Odz ‘ Is ¢ ts| yOfi o d&3d ¢
dzts Y J L -1 wodd3qdztsy j L s wWedd3¢tejd(uv] -dav
Wy MmMisOB ’ Q' Wy Mis OB ' Q" L dm
h s ts ¢ a3 (XN1) | hIsts¢ a3 (XN2) | {f tc° d;
olswg| jdzj CIs| IsO|oalswg|jdzjCIls| IsO |dlIsj S'm
Isd?2| ¢dz' Isdg (X1) sd?2| clz' Isdg (X2) | d3 o i B Is
Cjtelzo ClJtelzo o d i dzOw 9
a3 a3 COod mls"
Y1 IO Y2 @ w HilsO
(3) ) |
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V YOS sotdiz § sdsyjdds §stehd *  hk

olsw g dzizls d . ) sf)dz' pOS@OdP Tds® 00 gé 2 o ¢ yd < d
WEdC y' Sdz0dz dzs ¢ ts CeOW bk bsostej dz0 f ° fdz
(tedfm. 3.8), WC'2 HEBHOSESe® 98 jH,jdd?2

dzj o L dz2Oyj detsmils® E LedwLCE L " fmdzzo Odzdz” d3 |
tesLH' dzj dedr dz' dz' ( "®istelzg D dif izl fUSBB " dz' dz' W &
4 ¢ d&zZOHO' d@3s dzOMiskzf dz' drz@ff) dg' dzl ¢ tseofte:O L Lo Ot
Hdzw CBdBOdzH € j tolz 9 O dzdzw , w g’ Mz tctso sH Y Iz
ftosGtcOddls toiielj €@ dz Ctsd3j dzelsOtcj &3 His dz' G s

l esctcOBRO 1 wiisOB ' dz¥ dg®ts e L K9 Aodachdd dzdz® o Gbazlds@sy |
ftedfMmistes’ &3 Hdzw o O’ Odzask L o dStstedflsOdadzy €t

98 B BODE; (3.2)
| F MN 2 6 wC s ®f ®Rdzz‘ Is' mw
AND XN3
AND Sst
AND Sim)
THEN SET Y1 6 ktH' oSCdsydlsd f v dt
1 A1
RESET YN1 6 oddiSdzelsd Lotsldl ¢ t5d5C
9 8 ; (3.3)
| F X3 6 wehis oadCtsdzz’ Is! Mw Ik dst

THEN SET YN1 H' oCdkdsusilsd Lottkslsdlz ¢ tdod
) A1

RESET Y1 6 od®BS dzklsd §tew Bz ¢ ts5d30 dzH
9#h8 B ; 3.4)
| F XN1 AND X3 ¢ Wz Cldishve dz dsso O ( 4)
THEN SET Y 2 6 IstsH' oCdz ydlsd ¢ v kg
2
RESET YN2 6 oddBCdzzlsd Lotsslsdlz St
w hw; 35)
| F XN3 6 wehts oadCtsdzz’ 5! MW & dst
THEN SET Y N2 6 IsH' oCdtydlsd Lotk

1 L2
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RESET Y2 6 od®Sdklsd ftew Bz ¢ tsBOC

wh o; (3.6)
| F X1 60 wWehis o9dCtsdzz’ Is! M
THEN SET X3 0 ItsH® 9Cdz¢ ydisd ¢ tcC
60 MlsOdzlz | dzj d3j dzls © fOzowIs'™ 3
RESET XNS3 6 tosted o3 SR oy J s tis
mls O dzlz
0 Jjdzj i3] dzlsO© f Odg6wIs' L Olsted &3¢ d
RESET XT1 0 oaddiE dzzlsd e Of st
ul
| F N XT1 AND X2 6 wWChs ftOfste ¢ &
0 OCIsdodzd?2 IO CtsdzsOCIs €
6 addBIdECOYO M2 L OMBS dzj dzd2 (
THEN SET T1 6 IssH' 9Cd ydlsd Isc
WI TH 1s 60 'L LOBLtedds s yoOmk
SET XT1 0 9Cdz¢ ydbsd ftcOf st
ul
RESET X3 0 oaddiBE dzzlsd O st
mls O dzlz
0 Jdzj d3zj dzls © fORgoOwIs"™ 3
wh o ; 3.7)
| F NT1 AND XT1 60 wChis IsO2d3jtc LOC
(v1=0)
60 ' ftoftste fsCtoedlslsw SO d&3j
(XT1=0)
THEN SET MN3 0 IssH' 9oCdz¢ ydisd ¢t

6 MlsOdzz jdzj Bj dzs® § OBOW IS

[ dzv ftotsctcORRdets’ 18B.3 P&( )L Oa ' sO8 tkdz@dzH 4 (
OBMdzt Isdz’ IO MddRotsdzr dz' ' Bgi 2O Y j tOdzH
1O0ed fi.. 11 d&zOo jHJ 2O J dzj' SdstOB | dzO @atgieis] d
OQolstsRROIsSdL o Odzdd3 L O Odels O o Odz' dzd = i tc
o dCsted MisOdzdzr C tsdzlstetsdzj te O
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v OB &zd yw 4. 2 AllocationList

sdf |[¢BMtsdzt Is|u d d3o ts dz S s3] dzls Ote
(Abg) (S* mb

Output 00.0 Y1 stslszh €O Mtdzj ¢
Mstczdisds (Y N
Output 00.1 YN1 sBlskzh €O Mtsdzi
Mstczdgsdz ( Y|
Output 00.2 Y2 stslszh CO Mtdzj ¢
Mstczdisd (YN
Output 00.3 YN2 stslskzh CO MmMtsdzj o
Mstcz s dz ( Y !
Input 10.0 XN1 ztsC ftcde SH I
Input 0.1 X1 Zss¢ fwdotHLE

(2HOt)

Input 10.2 XN2 ZIstsC ftedotsHLE
Input 10.3 X2 Zss¢ fwdotHLE
(LMEze dzdy dz' ts

fisshiz)
Input 0.4 Sst ddedzOdz 9 dzd € O
(Cdesf C O St
d4dJGcedzOdz " &3 SO
Input 10.5 Sim HilsOdz 2 o [y
9 HCtdIsd? ¢
Flag FO0.0 XN3 l1tcOf ste o d di3¢ dzlz
fOdzowis'® 3
Flag FO.1 X3 ] cOf ste o € dz¥ yd
fOdzowiIs'® 3
Flag FO0.2 XT1 ] cOf st ff 5C 1
sSO2 Bj tcO( L OFf
fsolsstcdzsdzlz o

Flag FX1 vl v 02 d3] t
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100 01 10.2 03 104 105 M011 N
- O---
PL CD = = = Input 1{1\ Kz\ 1{3\ K4
J Ol = O - ] Output
000 001 002 003 004 007

“B:IEI:'R” : K3 : K4 [ : ] Y l_i’_'}$&'il_‘,,i?_‘|-$ Y2|__F$Yi%—$

t dm. 3 Ssted ydzO 1 MBI @O dz' dztsG s ¢
OQolstsBOIsSdL soOdzddz L Oo OdzlsOy o Odzr dzd = f to

o ¢ st d BIstOsA s dzj & O

1 iy dzw L O Odals Oy j dzdz® [ 11 rHijBLO dzv a3
dzOlsd MS Odzdz’ S by Dd  friflsctc IstzO S dzjizs Bz € ¢
o d BBS dzj dzts d3lz  j dz)) o3 ciflds' y diEDB AW W dzO M ls iz f dzd
V20 R

odSsdalz’ s Mw f ®DEBP = ¢ clBOdeHe® W € d 2
fdegj o dssyddz' dzgntclz 1 (1 A1) hodHSCts odMmkze O
{5 flsskz dHjizis Odejtd] Lydz s Bz o d dzdfE D &p =M d ¢ dzO
Hiczdtsets CO2dy St fsdztsy j dedg? h Ists€ Iz

o dB3dC O s+ M j doFy D3gatzlsp * f CedzpMsdzlz * s+ fmw
CsR3OdaDOp p. zbtsS fHdzjosyddz dzntclz 1 ff 5

f sdztsy j dadz? *° fd ¢ dz@sz SOOIl tdsdests i digs )ty cdzdz
@D ol p

fsls' &3 odCtsdzz’ s+ fqw OB e dpd * ¢ & ds@RH
fdzj odgsydadz dzHtc® 2 (1 £2) odfmize O Is! MW

] " HBEZOO' Is! M  SHO9 Odadz? dzdy dz' 5° H | lsOdz
C tsdzls t6 ts dzs Hizg s tise o sSCtts@ Ao ddy, =N Istsq B3 € O Is
sO2dkjte (vl) ‘'L LObtddkSss yYOMmk ZzO 1 f
odBIEC O’ Is! mw jozj @) dzb " i ©Odgé YB®* Is! Mw Is
odCtsdzkz‘ Is! fw L o st BIDEDK K SBOdH B S
fdzgj o Bsyd dz' dgHtelz 2 fse jtelsO s Qv M ¢ di
C ts dzls to ts dz¥ fjtohsets CtoODd dolg sp.f Sdztsy j dzda
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CChts Cdesf SO W' CMOYRYIHLY B LdeO J de®ls d f) dalg
5 yqSdz fsolses ' s mw " fBHO' 5! W d&zOf
i i m ktH' &OmkEzfdd?2 yd¢d ‘' djndlepdaes |
sfsodaj dedz® [Ju HjkOdEW&Bd. (cSht fsoktsted
" CMORTIHY , (ssH' MdMisj kO HsfLOysr yd<d

= Sy

Ssdzlstetsdz! dz' f dlsOdedg" HB totsL H' dzlz

1. vydd3 o HisBIOZEEHASTSs 59 Odzd 2 0 dzO d
T B0 Ghisdzstso Odgsets fMddalsjL k2

2 . c¢" sBO " Clsd BOLBotsSE TS Taz@dhject totsB 51
f" HdzW g O Is! tdBLOG" a®¥Isitlizs dalstisd O dz’ OdzOdz" L ° CtcO
KON drzd

3. c¢’ sBO" CIsd BOLB9 sGfs Taziedhject tctsB 51

f"  Hdzw ¢ O Is! totisr. G5 ‘A b\ tzts diflstésch O dz'dzts IPWAO dz'o 16 W L O dz!
BOh dlezfff 2 11 s 7

4 . cS’ sBO' Clsd B OLRawMstErial=objeqfi 1 dfty Bt dsd dz
tetsL G dzvBizd ThEEdz dzstso Odz OdzOdz' L @&HBOh ddz ytse d

5. c¢’ sBO' Clsd B OLRBWMAEral=0bjeAAf) 1 diy EtOE dsd dz
cSLedvEkd (B dkssos Odz OdzOdz' L' sMmdeso B9 O W L

6.c ¢ sBO' CIsd B OL tsditkeabject fiZ OO & fistf tc @ L dpCizw
ftodse 6 -Gt dzlstso Odz Odz&dis tats di3d fdztfo st tf f delsj -
dZdIsC stf od™ clzo OYO

7. ¢S 2 Ld3 MISSERN2Is! ¢ £ EEmgiErog ?
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4.t fatefflorw TrRsf1 ol yw [rmoy wf
fitmouvt J11RM w tJa1JuvJuovrmlL w1 RM dREUT[ [

41. alstczCIskztc® odCtsdzOoydr d3j - Odz' L B o
Jdzj Sstostftcd o sH Iz

[ Oh ddzO@ o " Hte' L da" ' Is! MWdZ®" idz@Rj -~ OWE L fizz O
jdzj CSstesftcdotsH. (cShts 3B rOdz L d3 O i o
clzd nOdz' L3 L " dzHdoé HEOdzrodzdddy r fOtsdoastsizoas
OolssdBOIsdL s Odzdr Isj n dzts dzts § o5 dztpb D fizdg® 5 @ dz =
®Rj - Odz L &

Il dzgj OalstsdBOIsdL s Odedr Isjmndesdzse " Yyded m ¢
ytstemMisCddisd MdMmlsj BOBd € j tclzo Odzdzw L Ofmis s
OfMmd dzn to s dzdzts ¢ ts jdzj ClstotsH 9 d ¢ zdzO L toj HIz!
OfmMddzer tetsdzdztsets  j dzj C IstetsH o dGlutctz®lotor ( Hiplzdy dsiasds
Lyd fdzjdedzgw ) . 1 ' HBsd@3s, hts o OMmd dzs tots dzdzts o
(fOted fYosdzrfm’ o) L &pljdelstdfdslz Witdao stede@ SO Iz
ROCGdz kdzd?2 fmls' ¢ YOMmstilstss

¢ —Y [ wsB/o9],

Hjf= 50 yuPlsslksO X do dzj dzdg” L &5 dzded &5 fls te
PIiC d €' Mis! §OK foddMm o MsOsEO.

Yy Oflsesis Oz e O R Iz 9 O dzdz" 3 CtsaLOdzde o dL dzOyC
Ofmd dar tetsdzdzats ¢ s ) TizgsC Hzts tydths Z sB j tols Odzd
Bsy,ZOWECh s L &3 dz¥ 9 O@B 9uq’Lﬁjdz|®zi34dm&I;[Z§Izh ts ¢
odf OHC if z@aaks e s to jydlndzitsds @ dzdis'B | tots ©ldAdzY B dgjt
HSHOISC ts9 j L OfMissMiz o O dada Isd = dz' ydzd n L O
Htczetsdsz odf OHSE Hdzw Mk " dyoOmlstsets
LOteOlsd Htlkz L d&@jH' dO odctlstse d] dzdgv

oA f4twd s dz yj dadg” fted fEmsd ‘ fted
jdzj SstecsHo dekdzO L CttetslsSC L ORS dzj dad d3 totsk
J Oolss®OISHL 59 Odzd - sj o dsdse’ yded o

BOh dzsB ZHEZD Odzdzy L G dzeyS dd Mmdmlsj 3O
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9d¢tsdzOo y* a3 ~ Ofdss fip Izl Sl sStcs®Hzts o d ¢ sdz0o Y
sBjtolstsg tiz] CstoH 6 d ¢ Iz dzd
[ 1S f tcts G tc ©dzdzts CJteso Odzed m o d¢ -dzOo yd n

fosmiszf so 5° H'Y w gt L OmMlssmMtso ze Is+ Mw o
9 jtoMisOIsOR dO"N ddesBizHEZO Odzdz? © " HdagsmwW s Mmw :

1 fdzj odssyddz' dgnted ° 6" Htetsyddz dzH tc(d ;

1 dz' dg' 2 dg’ Jdzj SIstetsH o® d G kzdzd ;

T odS sdzOo Y B3 » Odz" L d&3d sBjlsso sG s

BB n Odz' L sz IsO * dzgh ' .

Il mMdmisj 30r B ~n Oltesdz’ ¢ d o4 GSF)dz@d B0 U3 i (
OBfts B jtlstso s’ H' 1 OGpe Q4 ks'tefisw o His d T s
f e tcOdlz§ d3ts G =S datizts &6 U7y QG NOIsz OBt S tsd3f 0
Isj ndzsdzse ' ydets®™  d3OM d dzd .

bpolssBBOIsdL Oy*' v Isj - des dztsc ' ydzd - BONM d dz

J dzj € Is tc ts {f @ dlzDEmctsiiive (Motor) fJtJHBOYO tcSL t6fSE
mMdmisj i3d € jtokzo Odzgdzgv Hdzw OoalstsBOIsdL Oy* J !
f it HOBYdzd~ 90Oy " dz' dzd - B ~ Odz" L d3 & .

oditstedmMisOdz 90y " dz/ dz' BB r~Odzg' Ld3d L " dzHdo
SBjtlssoats’ H' dO L OMOHOR SteppeMEe)s cusd o j dzl
i tco s H o $avp ditoto) ( OB s o cEdOERdz di3p Odz" L
Lo Stcflisdgs 2 so t5° H' IStSH ' sO¢C "’ 9 Oy ' dz' d

cf oG @ gstles o @O A2 L BF'udz yOMmdzO dzOL o O IsOC
clzj nOdz' L d&3d L é&" dastgdiaf C'ls sEifndzso s tesB BIstsls j

t SL eyBEtY C(lszo Odzdz’ 1B 3 dets tzts & 5 egedzdzy B3O d ¢
f etsd3d Mdzts o ts Mifists s ¢ 6O fdaAs o O digf B dz' L w3z ts dzw
BOGOIssdzOdz¢ sod?2 o90% ' dzt dgd?2 dBj~Odz' L e y' dz t
ZOdZC so d2 dBBj~0O0dz L d3 L "dzgHd o  HEZOdz! deddz O
Yy! sdsz W lzdS y' W ff sdiaS g dedzVs HelglsH | d@ss' s dr@ ¢ ° dz¢
LO tsHddz B tels Ctsdzso dats G s o Odziz ( sH ddz
ftots@ tc O3z 9 O dzda® Codastotsdzj e ©@ jdzj Clstetsf tod o S+
o' Hdzsfdlk! M w¢ Hts fasMSdn, KOS ' HE {§&
sOC sy HB Btz T ehbcofr ' BOGCOLSCtosS o dn
Isj mndesdzse ' ydzdr BEONddz dzj e S5’ Htotsdzdmdzse sl

(dzj CstectsftcdotsH OolstsdizOIsdL s Odzdr dBBOM ddz o
stc! s5» ME EZOHEBSO A :

11 jdzj ClstetsH 9 d 6 zdzO
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21 L OfmtsB ' o tfjjidgjlsHSA® WS E s tokzrn 2z o ' thdzty adeps clsttc
o Odzz dB3Oh d dzd . K] wjHESCILBKd, kW Isd, i
fjtjHOY" . cShts JjdzjSlstcsHodekzdze dzOf oW o3
B3Ohddzd BjL HBHOISCtSoadms LOMBB ' 98 f jtoj HO
dZzOL afacw ez 2 & to o SHIS | » dats dztdg® ‘ y daRO LdeC@2, d daRO
¢choj2dz0O BZOhdqdzO L &, tetfvtdfgdiz ddPtc JEHEsdEO L
ftcdoBHBEH 5

31 LOMtsB ' 9 Ctd3zWRPHY ¢ J/MmidAMdzyj o , o d di3g
HOL YJEISO f tso stetsilslz aHOodW CLiz, ts to tsisHZiriE y d@'= d
Jdzj CSlstcsHO e dzOdzB O J 22, CsteBlIsCdma L OBE C

s fshdejddr o9dCdzOo ydaw W] ~ipfds dztaiz| @ |
Codzstestizj ted®dgls z f dz' Jdzj CSlstesftcdosHd O9lsts
ftesdzd Mdzs o sMis* :

T ftcdotsH L OMmMddzmtetsdzdzd dz J dzj CIstetsH O d ¢ Iz d
(MS dZzOHO' Is! Mw L OmMd dzr csdzdzsc s J dzj G Is
toslsstesdz ' fjtjlsotster 9 Oyo yomlssisd) ;

T ftcdo&mdz € Is yjtadgdidigfictsH o e zdzOdzd @ g@QIs' 2
fjtcl sostcr 90y ftsMmis' 2desets Mistekz 3lz) ;

1 esCtsod?2 JdzjEGsf sethd@mpsbtsets ¢ jtolzo
Lo Bteslsdzse s LoowL Clz) ;

I Mjtcotsf CROSH HICO2 9 jtc HOIBIgES Odadd™ 'L 9 ts
LoOYLCR

10 OdkOdse"' ‘¥ 0 dCsdz00 YW SMiBLT Bdzsr dsc
Bj - Oltesdzgdzd » MdMmisj d@3 sOCtsy dBOs Is! Isted MmS
1if dzgj o d3syd dz' dzgHte); ( 6 Htetsyd dz' dzH to
21 L Omtse d  §f aj v @ts'tc ts Le S1HG tsoip szt S/ H © dz! dzq
31T LOMsed ¢ Cdizde@jgpdsd ¢ Oy " , N demtsted
fd ¢ dzO dz'OuzB Y ‘o S dls j dzts/ o d &B] S dzj dsts)

ltcdotsHd L Ofmddzer tosdeded 3 j dzg § s dk'H @ @ dzilz
iyj MdMmlsj kO L Hotn Ctdiftsdy dzs’ o oW d3ts’
OfmMddzn tesdzdzts e s j dzj ClstcsHodEkzdzO L S ttesls €
BOEZO 9Ol Mls! LiesBddzd sOCd2 jdzj Clstet
jdzj SlstesHo dezdatsds  dzjj @atiseas@ 15 dyudas & O dzdg® 1 (f Isk;
Cjtolzo Odedzy -W@indztisdstis s ) Baddzj@dzy  ( ted fi).
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v tetsL ' d3C dzj dzts’ mMd milsj d3 CJtelkzo Odadzw B Jj
jdzj ClstcsHodGezdztsdz ( OBts dzOo Odzls Oy j dzdzV d3) '
L5 dzd GHESES L §O0LO0i ke’ Of tdedkO, tc d | B &
fsdsy j dede? teslstste®) toetslsO Mdhisj &g L &' dz
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L' WLEBSd (LOBSdzj d&z0 MdMmisj d30© € j telzo Odzdz" )

ltcdotspde CIstetsH o dc6 kzdzOdzd (s’ Pualjtcozg@  digdsLtc
cCtsdzj CSsstcdzt JodS e soz’ Is» mMw o dBOM d dzOA
fslstc' Bdets LOBjJLY jydlsd tojclzdzs 9 Odadzy h o dHCH
L3 dzO o j dzd yddzd dzOo Odzls Oy j dzdzv dzj L d&zOydzets o i

ltcdots@gtsise ddsd J dzf BfidfcidssiCotsf cdzd ¢ sted Mistso |
9 CHON d dzOr ( dgO s WgCrkdztsb tq telgs to O gzpdd ki O dzdzv d3)
Csdizf 60 Isjtcdedrn f dzsCts 90w L Odz dzgdr di3Oh d dzO R,

BjsOdkstsBtesBddr ojteMksOsOr L Y1l s. s
BjLSBd Chstedzd? 1§ jsdgjsC Buaseasd cfgleasz sz, W € d ;
jdzj Slstedude ' Bfkd d o &jROd ydd?2 kLt

9 ' Hiso' HO¥ fjodescke Sklk f(sosteskkz (GF
jdzj SO e dzO. stBCso' HoHORE]ME IO o 1
Hiz' f REOEislikOe ! odjCizlodzdz dz' He d ¢ iz dzg
vjcosicdo HHOsC OB’ @EdEd Yl 'do fselH o O
LOMOHOR BjLCd Chstedzdn (e lOBER) L PIBIOR ¢
g dzn tesdedzd & Ho d ¢k dz'ug towo ds'H defdsd wzdiiisdaddl dsidz. o Iz
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Fritzing H dzv € J tolz 9 Odzdzv S®Y0tc o to fff € df do tefiHirtiscifscizdisvdely to
Arduino UNOIs @ tsils j dzy’ sd3d Istc O

djtcotsftcdo s®n dzO tcts OINOEG ts O W #f 4 & flafgz
ficdotsHBBAR OolstsBOIsdL so Odzdr dBROh g detcfipls @K s
BOh ddzsB zH z9o Odzdzff tcts & tsiBREERZB IS joldz 1 jtoj Iso E
WkzdzC y' f sdztsy j dedzv Q@gj, - Odglsy g3z .o JF Ozl d ©
Y stemMisC sets BOGOIsCtsCsotse s CkzdzOyt o
&ZzOff ' 9 Oo IstsdzOIs' o . UBH' sO¢Cd2 BOGCOILESC tots
G dzlz y ¢ d o3 ftoesctcOsdets ' j dgj € Is teaskdzdgd @ d3Q izt
djtcosftcdosH ey j WEeiHOd' [ za@&Gsdedtch bdeH € s
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sdzlstetsdzj ¢ d3' Misd s+ CoOtysad?2 toj L tsdal
MCdHOdzdz" RESET WdBsydkO fjtejLOfkMmisdiusd o d¢-
Y J Mo " IsdztsH ' SH dzO dzOG S H Y j dadaW ( Debug), w
Coi3f sdzj dzls* @ f jtojo' ' tedlsd ftOyYyjLHOIAd Mis: ¢

[ dzw LOBJ L Y Jyd dedzw e sted3Oy 't 2 dese s MY
tesB SIsd d3 € tc i dzl€tists dzjotef@ CL' Mdets ™ f jetisg Wssts® o
9 Cbdstotsdzj tOr odCtstedmistsolzs Is! dzOMmis z § dz'
HOdzd ~ .

€ AlIC, O tzdrderintegratedCircuit)d Mis OdzH Otcls ff jtoj HOY'
Z o dctdyfgdz Hiseo des™ OMdd3d sted ydets®™ " dded H dzw
B CtesMnj OB j dajfifjlddetdddaef ~  f teidpfisisitddds’lsots o d A j
tdalsj teW jRINd?2 o dSCtstedMmisseolz® Ho SDA'SEBLIZOY tcOo d
H dzw odzzlsted Mn jJ d3dzts G s L' H dzO dzdzv fjtdW,
B Ctost sdstetsdzj tots d3.

N "BE® B $PI bus (Serial Peripheralinterfac® «j tc ' 21dgded W j to ' 2 dzd 2
wizls j oW j i d@B)S Py Isjy MisOdzH Otcls Odzj H dzw
HOdzd ~ . 1 &0 diftcy izl Hdp@®Usaf@ ' = f tabidse) Vg2 H dz
47 MmdceMEBIda" th . Bk (Masterf j i@ Is yQut Slavet tc d 2 P y
MISO i f * H#2 (MasterIin Slave Out); SCLK (Serial CLocK) T § “ dz 1 3 ;
CST " dz ChipSeléc). CS 0 MdecdzOdz f syoOlsSbkz/ L ©Oo j teh
L' WL QL (odBtstelz 9 JH]Jdes ftdmlstets® H dzv
L Oo J toh j dzdz' ASdROdzz BHzGdEd ~L dzv Isd 2 , hts HESL O
HOdzdr o d2IsdudusOtizflzy BB dMEkz IsO ¢ jtej2Isd H
HOdZlrQ HBY tdRsetss dz@eo jHjdedr ' d2 @ L H' 2Mo
odCtcdmMssolkz Is! Mw B ' BdZ BISj SO SPI .
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leseteOddd ( MSE J Isy’ ) UNDEztzly teasizig JO6® OMatzi®o i 1
YJd tejL "  ded wo &R EEH O Mkt D5 HESf sBEE B H
USB-ASP AVR-f tets5G tc O di@EOs tefifh | e tc @ j daddzy o Oy dzd
smMseBdzde " Mist¥ Ctsdzlstetsdzj te° © Ar dui no Isd4 ,
) stsdzsz yd mdz' ‘ AT mEg 828t dzld € tsdizgztc @+ MW
USBYf stelsBjL HBHOLSCtSoatsets ftesetcOBOISStcO.

[ dzw L Qo Odzls Oy j dzdzv mM¢J byk (ftletsE O
ftosctcOBOISLO odCBsdzlz i o ‘ L O Odzls O
L O Odzls Oy I2° fesctOBz 8 bkd' o] temMOdz' dzts
" dzls § te W YART) z(Universal Asynchronous Receiverfr ans mi t t er
odSsted MgPiadas alzd = § ° dz' 90(RX) JIETX)S. Bt o' C
o' HBRZoO' s Mwo B gl sPdzez =" Hdzdm B O22Isc
B fisslstsC (.

1 O Odzls Oy o Oy yJ WicOGc d3j dzls ff tots @ tc O dzdat
IOtcj L J tco s Odzlz H' dzw dz$ Iz f Odz0 W 18 'd tc t=iF didclisiA
B CtosCdstetsdzj o 9. 1 ' Htc OArRuind L' Grfdk ) SO * HIsCH
LOo Odzls Oy zo Oy ‘ wehts ) ) Yy ofm L O
f tcts G tc Od3lz ol EAfdEY ' odzlsHjUBRT) 2 fiss o " dz L O9 Odzls O>
z o' dz' dzlz H' &zvwdzC 2 fORBOWIS B3 CtotsC sdzls
ZOH AR SHdIs! , IStSH LOfEMC O Is! Mw sfyls O dzdaw
B CtotsC sddsntedsudjic®. 1 © § dzOIs* Arduino UNO
ATmega 328 ° HSH OIS B &6 s dEbtegadipuR ( tc 450,

w e diRdzz y d Is Hdzv MY sdzkzyj ddzv OBt o ¢ 5daC
USBS OB j dzj d3 Ctsdzls OC Is OB UWASHNIdz' 'H tsls Halgle tsd3
ZOLok B CtotsCtsdstesdzj o USB.

lted ' HGdzt yJ dedzB € OB(Go@isd WIBIui ne UNC
A teiL 0" i3 #.badzjdzOL teedtiOy j dzd 2 ) - o0 cleidyvH' * ISt
ON * f suyd dzO° Bfiflad” digodeig(H “ sBig 2 f * H € dzt yg dzd 2
f &zOIsd Ar dui no UNDO.

ltod dzOwW o dztsfls” Codzlstetsdzj O, S@ZOP G &
"  HCdzt yJ edds kg B3 HEs C s 6% IsArtuibo IDE L O
(IDE 7 IntegratedDrive Environmenti * dzls j ctetseo Odzj MJjtcj HiSO
Htsy' dz des ftodMmlskzf Olsd Hts " dzHd o' HEZOdz' dat
Arduino bk dOmnhskzfds f§shd Htse dsmis'

1] o3j etz tczaZpfias OISz o  HECtedlsd * OFC
¢} dzOds ® cArduino UNOe ( #.iefy, ©O fsls' &3 tsBteOIlsd
Yy! sd3dz d3j dz¢ 1 vtk IB, c His W Etsets ' HEC dzt
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f' HC s ydlsd § dzOlskz Arduino UNO. 1 d3j daj HY
C sdalsitdtsdr L €zt yAp dusi mdzsoe sd3 ¢

2] " HCted Isdn ORF B ¢ ROH(dWB.H7]. OCIsde ' LIzoa O
9C ZOHSE (slste' Bdasets MCj I YBS dzsdaPif dedd'S z® <
Stepper ( C totsC tso d 21 steppef @ieBEvolution( § tc ts citc@ B30 dz
sl CtosiBotsets HoadelzdzOe

3. 1" HCted IS j&s wYlHzicH Scdzs ydlsd e’ Bdz s €
OClkdo' Lo Olsg 9C ZOHCE B' Bd tSepperd,  dzO{
( te dHiB).

] Bdz tYgj S@OB s Whkdfy 2 (CtH'se), wC°
y' & sedd mMCjkyjd W & Mlswis! ¢ 5RO
fedMistesY i3 ( B3sH k2 dzv did HHIAJIERARE), to-j LEQLD 20 & d Lz dz
ssh 5) . 1 Of tod € dzOH , o StEppds oHCED ts dzW ‘B dz' digjlss) €
9L 0 BsH ' Wdsf saddkd HodcEbkdzOddServo @ ' B' B d2' T
MitcosHoa e zdzOdRd. whmdzz® BOGCOIts HBHOILS ts9 d-
L dzlsij tedzj sk * fsls' &8 R efmksOdsedlsd

4. 1jtjo' dlsd f§wOyjLHOLM Mis' §&Olsd
LO dzOMmlskzy dzd &5 OzG sted Is dBts d3:

41. [ BtcOls i3] dgb CAO2dzé Y ¢ltedldzOHde Y
( tedifip) MSBlikke € c. dzd BOIsde) :

4.2.cC"65 £ d@o jHjdsdlz M iy’ L dgj dzh dls
Lo ' IsdztsH ' tsH Iz delaggd@)tc d COlzOH ,Hiczcz f OkzL &z l
ftod o ddsdS-Bdztizls dzthy DisH k2, deldg@GoR)d € ZOH,j t©OL
Codsf ' izt 0 Olsd f om0z H Istsm ' § thyg dddzj dz B dzd &
fOkL Osd fted o dMS sdk HGH ¢lé T@Mstcoete ' o dzv -

4.3. c¢h o tdad ips & UfjdcojtLde Odzlz § * mpdzw ¢
Mo ' Hyj dedzw Qo ddz des’ totsBtslsd L Oo OdzlsOy kzo
fs §.4.2 ' &sydO ki olkdhmY HOdE HEY ] Oc

1 dzr b fMls f dzOls Arduino ZOE Is! B 5tcl

ftedCtc' § dzj dgd 2 fHiEzhWodWd@3ILod e s 1 ° fpdzw
ftosctcBligk® co d ¢ sdalz” yqedz sHdOCtso ddisd
odBIECOdegdzy Mo ! IsdzsH " sHEk LED
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Dada Mpaska Cretd | Mdcrpyuachme | Momois

ArtodopmITaposinme
Apxusvposams ceemd

Mauwrop nopma

HicnpaenTe KOAMPOEKY M NEPEII PYINT

MnoTrep NO NOCALAIBATENBHOMY COtARHEHENID Cirb-Shift+L

ClsT

ChrbeShift+M

WiFi101 Firrmware Updater
[ = Nnata “Arduine/Genuing Ung” Meneprep nnar..,
Mopt Mo Arduine AVR
Nomrwme nHgopMaUNK o Arduino Yan
Nporparsarop: “AVRISP mii~ Asduino/Genvino Uno
BarcaTs Jrpyome Arduing Duemnilanove or Diecimila

I'fnr.nmnu: TENBHBIE ROPTE

_ €OM3 (Arduine/Genuine Unoc}

W

t
]

d
tsls

. M dBzzOH
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Ardying Nang
Arduing/Genuing Mega of Mega 2550
Arduino Mega 4ADK
Arduing Lecnardo
Arduino Leonardo ETH
Arduinof/Genuino Micro
&rduino Esploca
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino ET

LityPad Arduing USE
LityPad Arduino
Ardying Pro or Pro Mini
Arduino NG or older
Arduing Robot Control
Arduing Robat Motor
Brduino Gemma
Adafruit Circutt Playground
Arduino ¥in Mini
Arduing Industrial 101
I_ininu OI‘IE

Arduino Uno WiFi
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Examples

" Arduino G Edit Sketch Tools Help
New 3N
Open... $0
Sketchbook

v

Close 02.Digital >

Save €S 03.Analog > Button

Save As... £ 3%S 04.Communication > Debounce

Upload #U 05.Control » DigitalinputPullup

Upload Using Programmer 038U 06.Sensors > StateChangeDetection

o ——————————y 07.Display > toneKeyboard

Page Setup 08P | 0g strings » | toneMelody

pring 09.USB » | toneMultiple
10.StarterKit > tonePitchFollower
ArduinolSP

0]

Eaﬁnll‘lp:nxa Cwerd MHcrpymesT oMo

Horemid
T paTe—.
OTEphiTh HEAABHME

Manka co CeeTYaAM W

Ctrl+h
Ctrl+ O

r INMprsacpm
B Pty

3 Fa

SaKpeiTs
CoxpaHnTe

CoN pAHNTE KA

Borpochnoie Mpuamcpor
01.Basics

2. Digreal

02 Analog

Ctrle=W
Cerle5
Ctrl+-Shift+5

Meyats

Hacrpadxn expalauger CtrlsShift+ P

M. Communication

Ctrl=FP 05.Contral

Hacrpoficn

\ Ctrl=Comma

06 Sensors

OF.Display

Beotoa

\ ca

DB String=

O9.USE
10.StarterKit_BasicKit
11 Arduinal 59

L L L L

Mpumepo gnn AroSod NatTal
Bridge

Esplors

Ethernet

Fiumata

G5MM

LiquidCrystal

Rabat Cantrel

Rabot Motor

S0

L L U UL A

S5ervo
\_ specqaewvan

Y = Sranper

MotorKnob
Temboo I stepper_onefavelution

TFT Heppor_oncSicpAtATime
WiFi 7

EB/ERT >

Mpwaep ana ArduinofGenuine Uno
EEFROCM

SoftwareSerial

5P

Wire

L L U

Mm.7. M4tc LS dzOH

csCsod2 i
d¢kzdzO)

B

' HC dzt Yl widadal & riip& §J & @hreppers ©
stepppic tndRevolution ( sH dz B Stetsls
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®ain [Mpasxa I Cxertu IIr"chrpj,rM eHTel [Momolys

'\

%

lMposepure/Komnwnuposate Ctrl+R
3arpy3ka Ctel+L)
3arpy3wTe uepes nporpammatop Ctel+Shift+ L
JFxcnopt buHapHoro gadna Ctel+-Alt+5
Mokasate manky ckeTya Ctrl+K

W NogrnrounTe BubnnoTexy I

¥npasnare GubnuoTexamMm...

\ Aobasute dain...

HAobaswre ZIP GubnuoTtexy...

Arduino BuinuoTex
Eridge

EEPRCHM

Esplora

Ethernet

Firmata

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

S0

5P

Servo
SoftwareSerial
SpacebrewYun
Temboo

Wire

Recommended BSnbnwotex
Adafruit Circuit Playground

Contributed GubnnoTtex
G5M

Stepper

TFT
WiFi

{ d .8 l4te dlC dzOH
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dlstesC ™ MSJlsy’ o od dedsiz@chiPlsil) (S disddeis2Ezls © tc W d3d
Hottn ododwH*®EB /.
void setup() {
*** voidsetup () y4g wWkdzgCy' w dzO dzOh Islzeo Odzdz" B
(s {ON da@id o(laf stetsy dzgv ) , WwWC O L Of &MmQdar Sl il MwH d
Cdesf CO MC d HABROzAAf ZRIE'SEISO fftod o ¢ dzt yj dedz® yd
pinMode(LED BUILTIN, OUTPUT);
}
[***  pinMode vy j WikdeCy' w (Oezdzj dzlsd o HiEZzY € (
ydgwtctso RS HP I IN3  rdzssE aslz tots f dzOIslz M hEDIs dztsH * s
BUILTIN (g J wusf [rwfr Js1orfloéy1rRB), OWBUY 98 dna" HO

*k%k /

void loop(){
/*** void loop() yjwkedéty' vw ydSdadzz BjL Oteclzdzj dzls®
void (f stesy da"Qf 2 EC @& Bl IyWie BLO o * * * /
digitalWrite(LED BUILTIN, HIGH);
[ * * * WikdeCy' w o fipppc jJTH G dz° dz3CylakzlOsddlz v 1 wu [ [ 1
laruvr [l o1 RrRE, HO® yd ? 5 BzHIGHPWSE d2 t' o j dz
delay(1000); /1 WEzdO P iz Rasdgsm 1901 mj Iz«
digitalWrite(LED_BUILTIN, LOW);
| * * % wlkzdzG y'ow o figos J H dodd d3S dglr[I€ fzlz & ] wu [ [ 1 u
lr1vorJJ1é¢1RrRE, HO8 yd ? 5 i3z LOWMAML***/C d 2 tc' 9 J C
delay(1000); I | WEkdC yOwe lif @ dzld 1000 dfp =
}

4.4.94 f sdzlz yj dadzav € jftddAsoc@cd@dd@izs o d 3 f tod o tSH ts
f zOIsW sted3® Ar dui no

ZzdqetsCj LOMlssmizeo Odzdzy o dBj - Obtesdzedy
HicO2 9 J tod dzO Uldkl20D3 thA93D) l63@I=298N. I tc Q2980 to
odCtsdzOdzd?2 £ odcedzwH' L HO B° dpticdzts OdzfiztrH 1 o 'ts o
Mjtcosf tedBCSHOWBHES SBtetsd IsO HotsdBBO 5 o tsdz
Ho dc kzdzOd3( .

zZ d dznidy j f dzOIsd (RBsHEZAd ) ttsLh dtej dedav ,
Ardui no, wWC BIklsjteBIictSH. ANzdzC y' BdzOdzt dets f
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B'Bdz SIsjC. ' Bd SWjstd §" jfdedf't dzOad dzl S o «
WedCy' wdid hddzH' e ' eotdd &Bsykls! e
Lsodz Ndg 8 ftodMmlsteswdd. 1 ' Bd BljCO
ftodL dzOydJ dzdzv .

[ tc©2 dJiN2003 ( te d19,. O) ftoedL dzOyd ded 2 H dzwW
Csdzlstc Brdyns ONOtsH dzsets CtesC soatsets Hode kzdzO.

[ 6024798\ (ted1,.8) ftodL dzOyy ded?2 Hdzv
MjtcosHodekzdzg 9 OBts tsSHdasGts CtosCtSOfSE HE

[ tO2 oL29%8N (tcd 9, o) ftodL dzOyd dzd 2 H dzw
HodebkdzOsd  sMls' 2 dese s fMistczdz@o O dzls @ YQjBdEde"
20 d@zO Swyjdz Hodcekd, O WChts LOH' wisd
HdzZV BSHBSES HodGEkdzO, Its dsy &0 ' Hdzw s

a PagiaTop
£2 epper motor.driver board g AEGEX SN
25 e B\ = =
2 £ [T — s
- (=]

B ~em g8
8 = n = 2
S 2 I g8 o Kiema OUT4
= s "o Kaema OUT3
2L g =
g g e £
- g_ @D T &) e
z & \ ; .
= \ -9 Kaema OUT S (X 7
B . < 4 Kaema +5V
= E - = Kaema OUT2 0' 'y Y Kaema GND

5-12V s Kaema VCC(+12V)

Oinu :xuB/IeHHA IliHH KOHEKTOpA
+5V... +12V
O]

137



Jpaiisep L298N Stepper Motor

Konrponep Arduino UN

]
t dfm. .140c@dz! dzd?2 odedz"H fhdtcjdedr d3j = Olste
O HtcO2 aJ|iNRB003 H dzW f' HG¢dz® yj dedaw SHdBEts Gt
BITHtcO?2o j tctcOH ' Olsstots dy’ € Tt d@gNggifidadzv] *© H C dzt Y dac
Hotsm MjtcotsHodelkzdz © OB G T8BHdEECG B HREBD § O G 1S
Hdzw " H G dz# yj deda? SeevddicSeniigpgd tco moasdic Ede'tsk s d -
OBts yslsdte! [shé [H$ gk 'dR dets ¢ Y thdf iz @S dzscy j dzdzW
fesCtsotsets HodckdzO L CRISNB fsts dfasa UNOS 02 o j 15O
Lsods hdg sd3z HY jtej dzz Y dodzj dzgdgv 9V

1 tod C dzOH ' H S dzs Y dzézduinoiUNO ff * @' ® s 0 I€dizj
L 0 Bk &t H ZWN2003 WO o6 ot s o s Stesp Moteryf ¢ 2 dzO
ZOo jHjdzed?2 o IsOBd&zdy' 4. 1.

[ s dzd o ° 9 Otc" Odalsd ' HC dz¥ yj datimiuinoy d o dzj da
UNO dzO 9 j H j 024.20d20 ted M.
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ARDUINO
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1

v
o~

+7V...+12V

......

- . E
Mo:zxaazi BapIaHTH KT eHES ‘9’ I +6V...4+12V
mAepe] 30BHINELOr0 ;RABJICHHS é

t dM20f sy dzde® o Otc' Odzalsd ' HCdzt yj dadgw x do
CodzlstcBdijne©ONO 9 " H t o4 SO HBB HtKGO29 jte' 9
9" H L tsods N dzg jrdzdawy jtasifisis ‘y2ddetsy dzOf ez

1 tod € dzOH " HC dz¥ yJ dzduinoHUNO iff * diZ' ® fs®RO I
L 0 Bz & H ZWN2003 O oS ot 5 0 s Step Motor)] ¢ 2 dz
ZzOo jHjded?2 © IsOBdZdyYy' 4. 1.

v OB dz4{h W g sdzlzyj dzgdzv 449 dz'tcaptn s o
[BHEd[ ©GIs( [ BL' * &
28BYJ-48
1 2 3 4 123 |45

vd|{ BY|rtso @O Yy v jteou |t |r |[[|Y
dzd| o3 Isdiytse ( ded ] dzd 2
(o] CL)Cr) { (Y)
Arduino | 11 | 10 9 8 |GND| Vin R A A

UNO
 ©O2 gIN1| IN2 | IN3 | IN4 ¢ce |+5éel1]A|B|C|D|E

ULN2003
Step - - - = - - 1121345

Motor
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1 tod € A s dzz \Cjtalisifviso s 5 H o d 6 zWEN200B, HiO?2 ¢
¢ tsdzls to sAljuisdEsURO s © L ff j tots dzO dz! (zeidO & jtsHozjf deck As j
&ZO0 tdfm. 4. 21

Il ftotsc tc OROAduinzar (sehfh. 4. 22) °  Hiagvin . dkO 213"
CesCotet Liydikz SCthkzkOy' °~  RABYIPIALY tcdzs ¢
WikdeC y' ~ voidj ddbpizlr H dzv o ' H f 59 £ B @RYBPUTE , w g
f " HGCdzt yjdz2@ HB2,3dleBabGdstttfdziad® f sL dzOyj dzdz'
o' adz MdcedzOdz' © € jtolzo Odzdav :

LOW ( dzv 2) dzd L O\e=f0e :te' o j dz
HIGH ( 5 02) q ouSfe 1e

sC o d2 28BS ls' 2 dzsc s Mok sz &O°
MlsOtste’ ' 8 Ml 2dda &Ocds ' o8 O
sdCstedmisso k' Is! 'DIYdf totd s tols® @D\ ourself

-LtesBd )yd MOX

[Mdzseodzg Isjrndz ydze §Otc@ERYB48d CttsCtSo @t
dzes 3’ dzOdz' dzO dzOff tezc © Yy dodzj dedzw : 5 I tsdz' Is
C'dzr € Mlsy WOL: 4

C'dz €' Mls! LEBY' 9 (oMl 2dzdr dBOCGdz Is' o
C'dzr C" s cEMBR" 9 :

C' dzt €' Mlst B Ctos CtotsE g o EpTY403 CtotsCtsofsc
Ciese— 5. 625 GcteOHEM 9

sz’ dzOdz' dz0@ YyOMmlsslsO®: 100 ]y

s ZOdz' dzd?2 5§ ' tc sBdBsksS (ftod 25 | GOr
YOMlstslsO NdsmMstsets NtHE (LO ctHdddsdC e
YOO n Btshls( f eslsd csHddzdzdS s 5’ st

To To To o To To I To To Ix

[tcQ2o0jtc CtosCBotsets HodGEekAdZO HEsL 9o sdzw ° i
IsSOS¢ 12VL HoadG lZzdzO3d . dzO9Q H ke Step 402 ZQo  * dz
CosCtso @ s tej 3 d BBz CsBzlsOy' dz' § 5dzv tc
o d ¢ tsted Mmls @edztzis @giClejde eStepper.h> Arduino,©@ dz04.28¢ .

BJL 9distedMmlsOdzdz? B ' Bdz' 5Isj € (.
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KpOKOBHI ABHIYH
(STEP MOTOR

Konrpo.iep
Arduino UNO

g ."‘"nu “&
ES Salt ee-

‘ -- oving” ~——t .

| KpoxoBaif ABHIYH
N2 (STEP MOTOR
e 28BJY-48
I\ompo:lep - SV DC)
Arduino UNO +3V

{ M. .48 280 MY sdzlz yj dzdzw 28B¥BMBise ScCistc @D of i
ULN2003* € fs dzls tAmsainp ok

vkzls HOdZ' o HloetcO®RBOR dz0O & fi3is p diz'
f L dzOyj dedz? dtsed Arduino C :

sketchifif j sy yd §tshdtej dzO dzOL 90 ftetsctcOd

#incluuide <Stepper.h>71 4y j Hdt] SIsdoa O c¢cLOMIstsMmize
B'Bdz sIsj Sk <Ctsitoad?2 Hodcekzdz> ;

/I sHdets Miste’ Y& so d P CEs@3 QRO tofn 1O sy ¢ tso
[ (@ pdd22C sd3j dzls Ot dz* dz0oe jH ] dz' ) ;

{ ¢éi W' cgktcdz mMesBCd odH"  dzvels! WitOgc
1 dzs¢ CtHEZ LOeyHd o' HCtcd®O®]kEh gV Is }.fipy d3i
[ W' dyiftsdeds® totsL IsOM tsokze s Mw ¢ sd3OdzH
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i CEOYSO L CodsY L Oojseh kBOC Rt &3 deesi t
fesfbkh jdd2, Ctd&f' d&vlstudiddui fas o dsed d
ftesCteOR |

P@@@@ '
sketch_step02

#include <Stepper.h>

const int IN1 = 2;
const int IN2 =3 ;
const int IN3 =4
const int IN4 =5

const int stepsRerRevolution = 32 ;
Stepper myStepper [ RerRevolution, IN1, IN2, IN3, IN4};

void sefap (} {
myStepper.setSpeed (}
}

void loop () {
my Stepper.step [ stepsRerRevolution } ;
delay(100} ;

Serial.println ("couterclockwise"} ;
my 3tepper.step [ — stepsRerRevolution } ;
delay(100} ;

}

tdm. .3k &t2ch_step02 dOoff dz CtesCBSoBEE 6]
CtesCBottsets HoadekzdzO L o dAinduxld fy&apuzdh® 03 B ° B
Arduino (INL=2 , IN2 =3, IN3=4,IN4=5 i desd3j ted f° dz' o
f dzOIsd CBBdzElstesdzj c® Ar dui no, HE MWNouf)r " HC
CosCtsotets HoadGekzdzO)

URIR 1 ¢B1wWf?2Z2 V1 JZRT 1L RM 1 J w1 RM:

int 1 yj L& dedis®e gledifer W dzj  yd mdzts, @S dzO
BO2IS' & (16 B'@GBYd 'L ddeopyd2BéyBic 2 @8 — 3 2
— ooy dzOf tcmtSledfBH= 13 ;( yj Mo " IsdztsH ' tsH

wed2 fod HdOdd2 HE yYditsoses odosHl (4§
byte T yj L& dzdz@ IsPy s dsg OWsessdlkz SOCO |
fed2 B0 LdzOyjdzdz" ©'H O HE 255;
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booleniyj BREkdzjoO (d&tse' ydzO) L &3 dedzO, W
true (' Misd dzlsep @EB@®ESY ' ) L O2 BO* o f Odzo v
true ' Hf 59" HO' dzOfalseydety] ©®zy d detbg”™ ydad 2 dzkz
ftedf EmMC O Is:, O MIsOdz wWCd2 o' Hitc' L dgv' Is+ fi

char Ty Mdd@eotsdz dzgO L 3" dzdz®@. [ Hddz Mmd d3o ¢t
ZOfCOn (OfsmsesYOR), Wohfsmps2dzdE O d
O tcd Cdz@m: Mei ne NBme( i dib tsldAc d d3iz ° dzts d3 t
zOB tstcz M dBo sdz' 9 MisOdzHidAHa Il tA tH Gz IB A2 Iy

float Tyd L dzdzO L f &zO9 O ytss Chiss
(32 B'l8O LdzOYj dzdzv ydmazO L' L dzOS BR) .

1 shdqtejdg WEkdeSy® ', Cdi3OdzH J, Hdtej CIs

void setup () Tyd wWkedz¢ y'wW CBHE BHMBGBStOL E
MOy o9 jHjdeda" Betdzsh jdzedrn odh j o MG |
Is*° dzs@df dz; e OL

void loop () TypedzSy'" v thdtseo dzsec s S HIiIz,
tcsetslsd MEjbyk, OJtdctz@&H O GOSEBO G

myStepper.step (stepsRepRevolution) Tyd GBH € tsd30OdzH
9 G dz¢ yJ dzdzv 32 Ctes¢' 9 twBtslsd CtotsC o tsc
(tedm. 4. 20)

myStepper.step ( I stepsRepRevolution) [V CtsH § BdBC
H dzW o9 ¢ dz¢ yJ dzdzv 32 dtodsE ' o o dedsBde@® d f € ticl

GSHddzdzd € O OBts CBBROAZHO tj o JjtemMiz Ho G Izda
delay (100) i yj SCtH Cd@3OdzHd § j toj tod o O dzdagw
(0,1 MmjShkdHd)

#define (o dL dz@Gydsd) SIsdo O Htej ftotsyj Miste O,
QolstsdiOIsdydes §jtejH Cdf' dwy' ‘s dzO fiy Is
BOdzj dz' Cd2 St dWisste, wWCd?2 #definern O dzj ¢
¢ sdzfmls Odzls d .

# Yy L HgAC 1 jtojJH Ctsd3OdzH 58 9" dz o d¢
BOdzj dzC B s 2w sste, W Cd2 L OL H Qdzjilz@ Y 16 S tiz
define( o d L dzOay dSsts{dzinIs O dzls ( .

++ yjishdejdd?2 GfjtcOltte HdY O MoOdg
LB dzt N dedgVie L i3 didletsSH fdzd Yyt | 2B @Y @O s/
L B dz' h j dadzw CtetsC ' az0 € WaOC tslo ts ¢f 68 Jd3H & dias i) izt
BsHEzdZY Yy " (zwf]) HAdY tojcdbkzdz® 9 Odedz? h o d H S
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t dMm. . 4edX3IzOH

Tana A Gana B Oana C Paza D
Kpox |(inl BEXI) [(in2, BEXTT) | (i3, BHXIT) [(ind, BEXI )
ITim Ne2 Ilim Ne3 ITis Ned | Ihim Nes
| 0 1 1 0 0
| 1 0 1 0 0
| 2 0 1 1 0
3 0 ) 1 0 |
a 0 0 1 1 |}
5 4] 0 0 1 |
6 1 0 0 1}
7 1 o 0 o F

sketch_stepi1

intinl =2;
intinl =3;
intinl = 4;
intin1=15;
constintdl =5;

. void setup{) {

pinMode{in1, OUTPUT}) ;
pinMode{in1, QUTPUT} ;
pinMede{in1, QUTPUT) ;
pinMede{in1, QUTPUT) ;

}

void loop{) {

digitalWrite{ in1, HIGH} ;
digitalWrite{ in2, HIGH} ;
digitalWrite{ in3, LOW} ;
digitalWrite{ ind, LOW} ;

digitalWrite{ in1, LOW) ;
digitalWrite{ in2, HIGH} ;
digitalWrite{ in2, LOW) ;
digitalWrite( ind, LOW) ;
delay {d1} ;

digitalWrite{ in1, LOW) ;
digitalWrite( in2, HIGH) ;
digitalWrite{ in3, HIGH) ;
digitalWrite{ in4, LOW) ;
delay {d1) ;

e

S~

digitalWrite( in1, LOW) ;
digitalWrite{ in2, LOW) ;
digitalWrite{ in3, HIGH} ;
digitalWrite{ ind, LOW) ;
delay {d1);

digitalWrite{ in1, LOW) ;
digitalWrite( in2, LOW) ;
digitalWrite( in3, HIGH) ;
digitalWrite{ in4, HIGH} ;
delay {d1) ;

digitalWrite{ in1, LOW) ;
digitalWrite( in2, LOW) ;
digitalWrite[ in3, LOW) ;
digitalWrite{ in4, HIGH} ;
delay {d1) ;

digitalWrite{ in1, HIGH} ;
digitalWrite{ in2, LOW) ;
digitalWrite( in3, LOW) ;
digitalWrite( ind, HIGH) ;
delay {d1) ;

digitalWrite( in1, HIGH) ;
digitalWrite{ in2, LOW) ;
digitalWrite{ in3, LOW) ;
digitalWrite{ ind, LOW) ;
delay {d1);

sOB d&zd y*

CesStotets tjyddkk Ssdkzlksoy'

BJL

o dC stcd fls O dzdzw
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- yYyjfshdtej ded?2 i jtcOlsste WdzMOdyy j &g dde
L 3" dztlets® dzO tsH d dzd y*-i § ©20dz®@J © ‘ddOH v L d3j dzh
(esCBoBEs HodGelzdz@cj dzDdzéle Oflztlzd 2 wmffH C S5
Ho Gk dzO.

== s {f jlstdsQets ‘HeasdzY dzdzV IS(* Kt W@ZO 8 dReS BzQ;H

I= st J tc@ds ok tb dzW dadz™  (lootzd,in WO ' tebdleRBIZQ.H :

1 soded?2 fitejdz € ' ftedL dzOyj dedew L o3 dzadh
ZdzC y' 2, Ctdk30dzH ftesyjHEZt sy dzO L dzO
HJWwe' L dzgdm BRHEI! HOdZ f(twihdzs 9 Olsd mw

I v MdBosdz' €O CB3OdzH, G| tcOistBjcH bt
BOLE' Ist fmw dzO Is QAS@HJ y (Americ&nBtantasdCode
for Informationlnterchange ¢d3j tc d ¢ O dzfg O tizg D g s dzd P Iy’ dzlz
wz¥ stedzOy " ' v ) .

rdzv L OCte" § dzj dzdzgv B3OIsj tc' Oz dzOo j H j dac
ZOoff " dz € jtolzo Odzdzy 28B¥EABIs o § A3 H dzlf @ & ztgd3, L
dzts d&3j tc © di3d hisdqteSCsoadnr CtdlsOCIs' 9 (§' dg ¢
sB BSIsC

2=

[ * * % [ G dzs | dZdewgerL d3' dzdaigotorisld f Hzdzw * dzlz
12 Codzlstesdzj t® Ar dui no UNO L d&zOyo°
Hictslstsds fMd dz' PiesS t6 sl astiedrts K o d ¢ k2 dzO X ok ok

int motorPinl = 12;

[ *** [ Gtdztsh j dzdamtegar d3° dzdzsihotoligf2f zH dzvf * dzlz
11 Csdzlstetsdzj tc O Arduino UNO LO6' H®&OId2 L
CosC s se **H o d ¢ zdzO

int motorPin2 = 11

[ *** [ GBdztsh j dzdategerLd3’ dzdzizitorRig3] fHzdzf * dflz
Ctsdzlstetsdzj tc © Arduino UNO LO6°HMGCAX 2 L
CetsC tso SE5*4H o d ¢ Iz dzO

int motorPin3 = 10
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[ *** [ ctsdztsh | dzdattegarid3’ dZdzigotarFgd §f & dzvf * &kz
Codzlstetsdzj tc O Arduino UNO LO6' HAdOd?2 L H
(Pind) CtesC tso 56 8**/H o d 6 Iz dzO

int motorPin4 = 9;

[ *x ** [ e Bdztsh j dziategen, d3' dzdias * dg@doeSpeedid W dzv

L Olstcd(dgfay) yOfgEsl &' ¥ SCBRBEISOY' wWdid SCtslsbkzh €
hodHC"' Mis! Ho dc kzdzO. 1 tod Y Ctiodslt saetsts
Ho G k@®OH O 2 disds GND VCGyipV) ¢ sdzbstsdz] tc ©
Arduino UNQ ***/

int motorSpeed = 5;

void setup ()

{
[ * x* spi@ezH-d to | Y d SRz dzts to O Lstwostaiasty g datasH o
(" d&2' 9) CtotsCtso sEdhr BOUJBUEHZO o WwWCtsMmis'
pinMode (motorPinl, OUTPUT);
pinMode (motorPin2, OUTPUT);
pinMode (motorPin3, OUTPUT);
pinMode (motorPin4, OUTPUT);
Serial.begin (9600);
}
** dizOH Oz MilskH jdzlsOdz dzOH O s+ MW By dzde " Mis!
Cd3d dzgls Rge s CH'dey 1€ 8 ff tod 5B J t6ISLOQzddY Is t& ' tedmSS 449
GtsHJ dzdz € O
void loop ()
{
/'l CttsG0-00) (CH 1
digitalWrite (motorPin4, HIGH);
digitalWrite (motorPin3, LOW);
digitalWrite (motorPin2, LOW);
digitalWrite (motorPinl, LOW);
delay(motorSpeed);
/] Ctets&l-00) (S H 1
digitalWrite (motorPin4, HIGH);
digitalWrite (motorPin3, HIGH);
digitalWrite (motorPin2, LOW);
digitalWrite (motorPin1, LOW);
delay(motorSpeed);
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[l Ctets&l0D) (SsH O
digitalWrite (motorPin4, LOW);
digitalWrite (motorPin3, HIGH);
digitalWrite (motorPin2, LOW);
digitalWrite (motorPin1, LOW);

delay(motorSpeed);

[l Ctts®l-140) (S sH O
digitalWrite (motorPin4, LOW);
digitalWrite (motorPin3, HIGH);
digitalWrite (motorPin2, HIGH);
digitalWrite (motorPin1, LOW);

delay(motorSpeed);

[l Ctts¢0-18) (S sH O
digitalWrite (motorPin4, LOW);
digitalWrite (motorPin3, LOW);
digitalWrite (motorPin2, HIGH);
digitalWrite (motorPin1, LOW);

delay(motorSpeed);

/1 Ctets@0-16l) ( € sH
digitalWrite (motorPin4, LOW);
digitalWrite (motorPin3, LOW);
digitalWrite (motorPin2, HIGH);
digitalWrite (motorPin1, HIGH);

delay (motorSpeed);

/'l CttsG0-07l) (SsH O
digitalWrite (motorPin4, LOW);
digitalWrite (motorPin3, LOW )i
digitalWrite (motorPin2, LOW);
digitalWrite (motorPin1, HIGH);

delay (motorSpeed);

/]l Ctts&0-08) ( CsH 1
digitalWrite (motorPin4, HIGH);
digitalWrite (motorPin3, LOW);
digitalWrite (motorPin2, LOW);,
digitalWrite (motorPin1, HIGH);

delay(motorSpeed);
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454 5dzlz Y dede® 'S jiadtncOai@ipydzif j tto 5 tod o S H Odd
fsfmis' 2desets Mok L odCttedmlsOdadey &5 z wf

J HjwCdifflstc@&®y' wn 3 nOlstetsdz S MIsj dstets B
ftslste" Bdzts ftso jtolsOlsd f joojdadjaizz L QfCaiEcAs O dg®o O
fscoietlsz. [ dzw y' ot &34 Isd IsOC sy 9d¢ tste
MjtcostftcdosH O - B zd Mudsls dets 3R tz@w y' ¥ &5’
dz0o j Hj dzd 2 .dzO taaf iy ' dsd@A h dtod dz@ ' & Zdzr Mk
His 2 o yjtejL § okl 52 Of tedffn tE( 300 HAEM . = c C
uomtse O " dtddo ¢ &Y ¢ e f-Okd'dd ¢ 5 v O
LOoHd LBt GO 5! «zOMIs{ 0 "zWseo O:

trr =10 Cepeonpueon
—.l---li—mn - ME

| t
IIaysH
Kyt moeopoty=0°

tir=1-5mc
=

t
—

Kyt mmoeopoty=90°

tj'Mn =20 mc

e (5

E3yT mosopoty =1 8(°

T=20 sc=const
=t 2

tdi. . Mc@BO MEadkrR/MY € j teko Odzsdz fj tco S5 to
L o tstotssalAijvilg Ctsd3 dzO f d&zOlsW stcds3® Ar dui no UNO

] sdztsy § dzdzv tcslststc O mMitcosftcdosH Iz 9 d
felsjdy’ sd3j stetsdz ftod Mlstess fso jtolsO' Is+ Mw
Ardui no, wed?2 tfwsctcORdets CBtedelz’ i tsdzts y

Slstcd BOdzts ¢ 5 GLdzR@AlR dzdzv M d
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CS Blkdazs ' HCt] Mdz] dets dzO i tyy O I4f Qelaf o tista L
CJtlzo Odadz" d3 yd ted L dzj ¢ Olsd o dzd 2 L o stetsls dz
CjtkzoOlsd OO stcOBd tkzr z. g jtcotstftodo
(Hteslsd) : Y dodzj dedzv ( yJ tco BidsEt5d dzjon tsdotlz
Ystedkzse s Sd BStekziftolHy ditzdd Gfs SBOHy j ot

sjtoczoOdgdzy MmMjtcotsftcdotsHOBR] L H' 2 fMmdes
Hef sdi3se s ftow BsSCElsdzedrn " B Edzr M" o Isted o
mMijtcosftcdotsHOR HHd0Q@& MY zd Rip ftcdL o ts

MitcosftcdotsHlk o sy ddz?y O, B 2 dz
MdwcotsftcdotsH o f tsdztsy g Ozdzy tc @51, 8L GegfP HL . 5l
ssets wW¢ " d@Bfkd i §tHOd?, o0dz MJjteo sy

fsLdyOdzdh O Is! Mw Is Od3 frHstSz fddEsH = S HSI03 CdderYd . dzC
UjMtso O ftosctcOBRBO € jtokzo Odedzg? N o dH G '
Mjtco SH o defdFF dpO* dzOMislzy dedf 2 o d G dz¥ H :

#include<Servo.h> /| 1 Hdtej SIsdo O L OMlstsmizo Odzdz B

Servo myServol, /| | v &dtc smySenHIsH dzw Moy to(d ¢
Servo myServoz, Il dwlso tstcd mybenowd H 129 Is mhj tco Y tc

int potpinl = O; | | ¢dzOdzsesod?2 " dz - 0 Hdzw
int potpin2 = 1; | | ¢dzOdzsesod?2 " dz ~ 1 Hdzw
int vall; [ 17 &3 dzadzO@ 1 Hdzw ydls® dzdzw
int val2; [ 17 &3 dzadzO@ 2 Hdzwv ydls2 dzdgw
void setup() {

myServol.attach(9); N HCdz¢ yj dzgdz? Servol dzO vy

myServo2.attach(10); N HCdz¢ yJj dzgdz? Servo2 dz0 vy
}
void loop() {
vall = analogRead(potpinl);
/' 1y ydlskze Odzdzy L dzOyjdz# o' H O
vall = map(vall, 0, 1023, 0, 179);
I 1| OMmh IsOB k9 Odzdzw f slsd dzy’' tsd3d
[ | o d SEotdzdofilds d L dzOyJ dzdBerval” H O
myServol.write(vall);
/| | 1] MlsOdzetse dzg dagidf s S'em dgd 1HS L dzO Y
delay(15); /| [ 1 Osted &3¢ © 15 d3fm
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val2 = analogRead(potpin2);

'y ydlskze Odzdz" L dzOyj dz#@ ©®° " H 0 HET
val2 = map(val2, 0, 1023, 0, 179);

/1 [ Omh IsOB z9o OdzdzV fslsd dzy' tsd3d Is

/|l adStstedmistsolzo Olsd L dzOyj dadz? o
myServo2.write(val2);

I 1 1 MisOdztse dzj dzdz2? Ser vo DMd ls@BtRO * H

delay(15); /| 11 0Olsted &3¢ © 15 o3

}

1 udlsze Odadzw L0dz0B1P2%'] Slsj dey” sd3d Istc’ o i tot
" HE dzt yO' oi3d - HIS OdzOdzsesoadrmr ' dz2° 8 9B
(ADC - AnalogDigitalConverter) 9"  HBERZoO' st mMw dzOMisk
YyghWw testh g j sostce s O HAAd P 8w Issdge 2tsets ¢
L3 ®%d ftod tfttdts’ dOftwkze' 5V Hite oadzs ‘' Is
ZOf tolzL dzO 9dnBH' Csdzlstetsdzj tc © Ar du
5Vv/1024=0.00488v=4.88 mV 1 tcd L ydIlskzoe Odzdz' L dzOyJ dz 1
f sy i 9B 8e9dDTmizc O d20 B BBISC O~ M tco BH
" WV Hts 4.88mV*179 = 873 .6 2H fmd/ '=H @'. 87] o
f so Stesls Bernmwmts SdevioAO

A Iz dz€ phalogRead(potpinl) * analogRead(potpin2)
Lydlilskze Is+ L dzOy jod2davf tsedz@irys cstxipipdstc tcd h j dzdzy d3 1
"o oMmMsOdzso dlue wwdd deizz 179 = 0. 87 eotdz Is.

ZO o  HBiZ dzgz o' H ydWttseads 0€18, o HzfpH  stz®
fcsyOlsSkz ftotsectcOdd .

s j tolzo Odadaw mMijtcotsftcde sH Odzd  LLHE Adbglafsn’ Is
tcjLdMmMsste’ o . t " L¢" Mis! f s stetsils iz, weoo Is t
sz’ dz2Odz' 9 fslsjdzy’ sd3j stc’ o . [ sdzlsdaty g0 Mmn §
f dzOIsts¥ dzO9 jHJ d2O dzO tdfm. 4. 25

r 4 s0dz' , dzj 5B~ " HdZ Hdzv L B  HciOrdgbn” : i dzO
Nang OBdsr daMegg OB 5 ;'HEB'OO M j tc o MifracSpedsIGIO0
Ho O ftslsjdzy sdi3d stcO (L d3' dzdz' Bretwd Bodrf)lsstcd ) ;
Yy sdkzydd | 8 jcitdOlsgd s

[ dzv  EZMmisHCedisse Cigff B a & QazD {f HzOds f dsdzwizd"
2D-C totsdzh Is j 2 dzlz 2-Atisd BPXY H dzW ftesctc ORts adfdlatets G 5 ¢
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fsdztsy j dzgdzv i3 HOlydS' @ OBt CORjted, ¢ tsd
Hsf sdsse s Ar dui 6 ¢ dzd i Gdi®. o dzh d A

[ sdzls O dzOdenR g REBsE s5 C j tolz o @ ozdaEOd ¢ ZHAEORI
D1'D2f sRldzs ¢ s @0 & 63y dzG.26120 v € @ MmtoxizGnidsiaf ISAr d u
UNOHtcO29 jtc dzOL28NS totsfn j o'

] fnj dZOtcd M4.26 dzOo j H j dz' dzOfmls z ff dz' fts
VCC i ' HCdzt yj dzdzgv L tseodz h dz ts& 61 ylaPdf dejzdzdav
Y d o dzj @GN L j d3@POUND); IN1, IN2, IN3, IN4 i 9 7 s HNput)(
Cjtolzo Odzdzw OUTA, OO dgd{;m OUTp (1t ) f jth sE 5 |
D1;0UT3,0UT47i s dn' H HOWEBEGUSE)s Ho G zdzO0 D2 ;

CHTHATH KepyBAHHA

Kontpomep
Arduino UNO

+ |

L
lllllll
-------
tttttt

------
111111

st MaxerHa mmmaTa &

CepBoMoTOp

I'Inara eJIeKrpomKH

tdfim. . 4 =28 0y dzO fn:;d3o ( Q) L BOC j Is dat
Ml oo 1 to JSGBOH @dgd L oBEZHB Odedsdg J ey H B &R IS
L o sStotsls dafs ' is SfiAcIw a3 ts @ 1S oz ydzts G s Cjtolzo Odzdz
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fslsjday’ sd3j steptcolsy tod tsHdgj Isted § tf 5] da® U dz
dzOo j H j dzts’ )

N

ouT2

Haopam 2 I Hanpam
oGepranun D1- = —oGeprannsa D2
(N1) £ 7 (IN4)
o & ~LIIM aaa D2
M aas D1~ E

" AT S 2 (IN3)
7 ~p +5v Ilepemnuray

yoe: 6D ‘A‘lll'aﬂellllﬂ IN1 IN2 IN3 IN4
Jorikn ANA

(IN2)

T.
-
RX st O
-

ARDUINO

r o
e, O

- - ot -t >

!j Konrponep
Arduino UNO

DparMeHT ILIATH KOHTpOoIepa
3 NO3HAYEHHIM TiHiB IHGPOBHX

“pxomip.rHX0AIR" (11 I M-niHl MArOTE
OOAATKOBY TOZHAIKY » ~uv )

{ df. .14 PBdE@Hzls Oy dzs 'f ' W T jesa £ dedizis to Bzjnt O

UNO H©029 O LEMBN dE £icsdgEd s § | @b af @ dzdizO e o
Dl ' D2 sRs ¢ 5 :ME@BLdEE HC d¥ o j detsd &0 >pd a dzj dzdz” ;
' HG dzs whdpdefdizs 3 X o dzj dzdzw © Wt Oc Bj dalstsdz o oz
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Zdoislsdy &z dz2 fdzO B wp dzv yH &L o t(dzw ]
L d3" dzt 9 Ols(d hodH?"  fHo'dc B HzP tc Is G deay Z wf G
9 HYBo HAdd?2 o9r- " H {§lte' Bdzts § sH OIsd izt
OBt | N2 § sHOdz] mMde dzOdz z-ue[ ,L dfyts dzy
vJY MOy MftcOo jHEZJo B HdzWw 9 -tBH" © | N

SWif jtej &3S Oy XY dodzj degdgw tkfgE ] tgets H tc QD b
CcChts SW o Cidq dg daff dzdzv dzse ' ydats’ Yyofls d d
o dzzlstc’ h dz! sE 5 HY J t6j dzO kO tczc d . 1 tod
' HBEZoO'Is' MW o' H LBodg hdg'g se@ts HYJ toj dzC

[ dzw Y doe dzj dzdzw zts ¢ ' yYdaets'  dasO Mdz@ ldzd fry déip
Cdetsf C2( M), @) 2B o MlsOoadlsd §jtoj &isdys !
BsHEZEY) . c¢hts ¥ dz2O0 BsSHEd di §jtj HBC
RO teze’ HAEY tlsted 3Odzdz? +5f, IS8 HBHOIS
9 H ff d&OIlsd Arduino HB oatsHEZ +5V Ht©O29

[ " Ctesna j &3O L 2HOBENs WwWioHm'sS ' ddd 2 BsMls s

HodGekzdz o ftodL dzOyj dzgO@ Hdzv Ef tcOo dz' dzdz
S H dzd d3 CtesC 59 d d3 Ho dckzdzts 3. A w 3" € tot
LOMlstsmiz o Odzdaw ) tcsBBIstslsj mdza Yy . J Hd&zO

BOSC M BOdz! dzgg dzOo OdzlsOY J dedp s Zezls O W WO
f OtcOdzj dz' dzj o € dzt yJ dzdzw H dzw SH dzs G 5 H
BOSC M BOdz! dzgd?2 Mlstezds HE 4 ¢ .

Zzduotslbd zdz MdzO BwBsHEZdEZY Yy W (zwf ) HTBL
hodHGC' Misy BBJjlsOddYy HodebkzdzO. | dzv 2z wf
f slstc’ Bdzts ¢ teH Qlslde . dztqe@ ydf d2 MOdZy o~ ' H
mMdedzOdz z wf , OB 8 dzOtf tow dgd ys B j dzJs O dig’ .
MftcOo jHAZJOo B HdzWw 9 -BBH" 9 | N3, | N4 .

c¢ odfdzde O L ML B3dH tcd@@ b293Yl tyagzw 4 . 2
' HCdzt yj dzelew d cibedg'meo D21 " dzd NAUNH tc O2 o j
odSCtstedmMlsso zs Is! Mw H dzw ftctse tc Odzlz o O dzdzw
CoHddzdzd C O OBt f toslbydzyv OLWjftcdzdd OdzdzZN 2 h 9 d
mMjtcotsHeadelzdz o .

vl Mstso O fosectORO ¢ tedz® totdadalits i3 oty S5 1§
Ho delttzmbB " 2 dzetsc s BPAsdedr d3lzdz@ Md(lArf. A 2 o d ¢ dzv H
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#define D1 2 Il adL d2Oydlsd d&Of ttWw Bs¢ B J tol
#define M1 3 I 1 9dL dzOyl stz ¢ Qudzdz" H o d G Iz dats d
#define D2 4 Il adL dzOydlsd d&Of W Bs¢ B J tol
#define M2 5 I 1 9dL dzOyl stz ¢ Qudzdz? H o d G Iz dats d
I/l #define yJ 9" HY tog CHsdf'a PMgsMize Olsd HE= € dzt yd
If ted L dzOyj dedaw ZOof v BC 2 Chpm@adztzy " BOQHCZ
llo' Hftse Hdzgdr Hodclkzdz o

bool direction = 0; [ [ f slstsydzd?2 dz2Of teWw B3s¢ B J t6
int value; [ | f slstsydzj L dzOyg dedzv Zz wf
void setup() I odLsdEH Jdz cOL ftod L OY Ef
{

pinMode(D1,OQUTPUT); /| Stsda¥ ' cktcOY' W {§tstelskz Hdzw
pinMode(D2,0UTPUT); [ | SsdeV " czteOyYy' W f stelskz H dzw
}

void loop() /'l adStsdzOIsd yd&dzd Hd&zw to] Y
{

for(value = 0; value = 255; value+=1)

digitalWrite(D1, direction);
digitalWrite(D2, direction);
analogWrite(M1, value);
analogWrite(M2, value);

delay(20);

/| 11 0ftevd3 5B J tols O dzda®
/| 11 0ftevd3 5B J tols O dzda®
'l zodHGC ' MIs! B J tolsC
| lezdH C "' Mis! tsBj tols Odz

/11 10eddBSO 20 df

direction=direction”1; [ | wdze J telslz® i3tz

/1 yq¢ d

L dzOy g dgdzv , H
5B jtelsOldmw o ' dg

HjtcosfttFEsBHSO Odzgd?2 dz2O0O L OMOHOR GG tsSot
¢ dzsjctosoOdzd2 embgysfibdotmjtcotsftcdosH Ctots
MstczClskzted IsOCtsets MjtcowdIitcdosHEz dzOe j Hj dzO

wdzls j ctetso Odzd?2 MjwcotsftcdosH f sBEZHBO Oded 2
HodelBdz@ Sz odSEtstedmlstsolz’ Ist Mw BJjL Ctotsl
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shdase’ OHOfltso Odesets MY jy' Odz des H dzv
fOLOdBjlste' 8 ' tsBskO ulz das HeBjQfl§! un
cl ssMOflsj e

|.r;? ] + 3 " :
1‘,_ 1 L

+ =
Kpoxkosuii JaTIME  Tlepersopropa I1POTPaMyehitii
IBHIVH II03HINL HaCTOTH KOHTROIED
Cepsonpusoz CIIII Po3'en A0IBIEHHA

/ Pos'em miniUSB
.. /

- Pos'em inrepdedicy CAN i Buxiq
B9~ ONTHYHOID HATIKY NONOHEHH
poTopa

|

Pod'eM aHANOTOBOrO BIXOTY

\Pos'm WHDPOBIX BXOMIE/BHXOLIE

tdm. . u&L.d20H s8] dzizls o SMisjodzE s M gipts & HAlStc o SH 2

46  LEOd doj fcEEROGEo Otdzy § zOLY st d3q

r dzv fMmjtee ' Mdeséts wBMdzEEtso zo Odadzy Mz y
o tMmMisOls™ & L ydWwtesed®d Mmdmilsj BOdBJ $d
mMjtwcotsftedotsH Od3d R BArds df QR ° fdis|lg telz] BiejOk
9n'" H 9 I[sO¢" BBj = Ols tc ts dzdz’ frpdCiplisdgs dzd 0 5y 1z
f syd dzOlIls d L o doe yd dzdzv mMdMmlsjdz o' L EzOdz
fshdted dzdr BOSdn Mdhist teds B @@l @c BB 0 @ Wzdz"
C tsdzls te ts dffjdsO oW sz Ar dui no.

10 tdfiiR '4.t12PH. dz0o2 8 j d&z LOMEBMED O
cetsM.ON dlsO ls HtjBjLGOE ()t 6 dzs wpd s
fsHiswedoOshd2 tojLdmlststee (1 Cdz¥ ydisd
wedna dzOMmiskzy dzd 2 .

1 Bj st "  Hodh j dzdaw dzOH ' 2 dzts s’ to tt
B Ctosl sdlstetsdzjdgjon Ods e iz j BPr L S Sdalstesdzj te
f' ' Hiswaegks yd?2 twjLdmisste 1f sW[ndzs ‘ tste dyw dz@ng Jj
tedfm. 4.29. , @0 w@djH4d@IMNAjBO " HswEk
onatsHk 1 & CtetsMmnajddd ddzseg’' ydetséets ¢0e, O
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Cdesf € d S1 (ftsh dtecj dz@ull Oaimeedzts i3t aztiz® d dz®@ dzgf O ) ,
tedfm., Bl cd 2 dMmisste R2 "  HIswGek® &ZzO or' H 1
dzj dzOIsd mMdzzlsts™ Cdatsfi €d S1( fmll dpej Haddzolsiaf dzts d3f
ocettokz) . 10 MoJGRO tAfd 9 C B 2090 S 1 EZditso dets v
fso" Ists MdedzOdz dzO o9~ BBH' 1 3" Ctesmna j dzd
dzOf tcd & d&zOH , ftcd fswe' odf OHC s d n L 59
' 9 tjLiEkzd sOIs’ Bsy J o' HBREkIsdMw S dBdsj
MdedzOdz' sc ey wqedz] dzOIsdmdzzlsts”™ Cdzesf & d S1.

1 © te42§.dz09 j H § dz Wis® dsdijsazlsd ff ts dzw f tots
ftesGtcOdBkzo Odzdz? € tetsC 59 SREMOQ HiZDd CHEBRI d&  § to ts G
ZOMiszf des™ Cts@f " dzZv@yr duif e OB dZO dBso

) esC FORRY LOYs *© d20 Ckf' slsjte’ §'H St
fdfmlsjd Wi nd3d@@sts Lsidnux) tod Mise stoj dedz’ dzs o
My syOlsSk IstejBO odBicOIFED Ay, § h@c O &R G
BHjlsj] Mottty s0ld fwsjCl, ' Ctdsttdjt
tcj Odz' L s9 Odzd 2 .

rcjBjLe SCtdsOCIls' 9 oddzdC O YJtejL st
I ffvd?2 oL ftod =~  dzOlsd mM¢ Odzdz ‘ o' Hf zfM¢C O
odMmMtsCd?2 t'ojdz dzj o  HEBOLEZ, O fohmskzftets
stsBlsts HtejBjLG SCtdzlsOCIskz. sBtdstetsdzj e §ftcOyY
Mfted2 k3O’ Is! w we C' dz €O tsMmdz Hseadedm " 0"
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= KoMmismris
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;Eg Bxoa nnater
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Tun: | Linhposait

KoMMEHTSPHA
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| KH1

Homep KoHTakTa: 3

S

HoMepa oTMEYEHHEIE KPaCtHEIM MOr YT MOONE30EETECA KaK Beixoasl <LUKM =1

©

#ii] Aarefipa

E2F) CpaeHeHHEe
UART
HeperxmaiTeIn
MoTopm

E ZE- Jace pedIsHOro EpeMeHE
) Jdacien

| CTpoxn

s {EN HI YOpaE.IeHae
i E AaccEEBD

) JaTIEKE

L Bubnuomexa thyHKUuuoHansHsix noxosdihd

3arpy3xa zaBepLieHa

Crery HCHOIb3IyeT 1264 Gafr (3%) DaMATH YVCTDOACTBA.

Boert gocTyIEC 32256 Gair.

TnobarnHEE NeEpEMEHHEE Mononbk3ypr 21 Gatir (1%) uHaMMuecEoid IamMATH,

coraBaaa 2027 GaMT O TOKAThHEY IIEDEMEHERN -

tdfm. . A8 dj dzls d
fkMme L ' dgojtef’
Bi ffjtojlsW clzo Odadgv
BzsS d( §f zOlsd)

9 HOM’
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1 sd OCkdo' L OWMdl®Y ysl9e retal jCBdgsL s -
fsHIsW ¢ d osLhgiPls 6 @APP). § ' HIsW CLbf iUsR €] Hisj B
CsdzgsOCk' & bkMkoOsls! M foscteOdds dO %' L d1

bk +5TT
R1| |
1k S1\
. 8 1 &
2 7 p 7
S1 3| Il [ ”];z;l—3 IC1 |5
) R B
+5V
1
S1
1 8 1 | 8
4] 7 2 7
3| U Ty E R I
4 (5 4 =3
Gnd B r

tdfm. . 4. 28] Cstedfuda Is inelzj*d3gdd d3 tefp @ fipldiste s d3 R
down'teddgpullup) ° BJL ' HIsW ctddidnddfais toj L d Mlis tsto

1 otsj FlProgw o dzv ©° MtsBtss dzOB ' 6 ff dzOIls ( * € tsd
L " BteOdzd?2 L OC" dgyjdzgd?2 dBSHEd L OcOd des’™ M
f dzZOIs©O d3O0' dzO2 i3j dzz o Odzdzv = Ctsd3d dzlsOte’ . A fe
FLProg tfttd ttsBBls' 9 toJ ) d d3'4.30d8s offdtc FSBARO HAzO
ftoesctcORd ¢r dz@ i dfs ofthdzv € s 3 ° dPLRyog dzOff telfis® 6 O d3
FBD dzOo j H j dzd 2.31dz0 tod .
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nwmlm
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Werasefinetop: (1 [v]

O:lmzl

Q Edueme () Warm

[ yorscente oopocre O Bron @Kﬂﬂ&ﬂalm |

Hanpasnerose Boitroil [¥] Becon Konew spaseroin®
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0 3 zagaeeipares

tdm. . 4. 30OcEysdEsysc s § 5 dzv ftesjClsk
(s tso et Ho dc Fifog 620 f GEBD GOy dzOfMiskz{
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€9 prl | Arduino 1.8.1

Pain lNpaeka Cwkety WMHorpymedTer [Momowes

$¢include <Stepper.h» S
Stepper _S5tMl1(64,1,3,2,4):
int atM stepal = 0O;

kool stM O3tl = Of

wvolid setup()

{
_S5tMl.setSpe=d{400);

1
vold loop()

{

JfllnaTazl

_S5tMl.s=t3peed( abs(300});

if {0y { if( !atM Cstl) {3tM step3l = abs3(300); stM Ostl = 1711
elae [stM Ostl =0 ;1]

if (atM stepsl > 0 ) { _S5tMl.step(l):; stM stepsl-- ;}
_StMl.s=tSpe=d (400) ;

tdfm. . 4 BELOBO ¢ rdegdu i dss Mdzw S sdf ' vy
FLProg dz® EBD

[ dzv wlstcd 3OdzadzY L OftesctcOdBtso Oded n  Istsydzd n
hodHCBMIs] 2 tctsB syd n Cdziistclz d3j dzls ' o z Q9
BON d dz20- -9 i N@DISC O OBts LiEzfddzj dedz?" o j H ] &
Cjtetso Odzd m B - Odz' L ZOL s oIS tsid3j § dixip g fizdiZY - ‘
ydWtesoddsd Mmdmlsj &zOdzd ¢ J tolz o O dzadaw ftced B
hdtesC s odCtstedmistsolze Is! Mw MjtecosftcdotH L
[ficro ServgoOSGBDEdr MjoftcdotsHO sy kzls
HicO2 2P3DO tcd M), &) 1&O f &zOlIs* Arduino UNDO.

djtosftedotsH Yy Setgjveol)dz¥ * d&zd 2 ftcdosH 0
BJLOBdZ] Ckttcdzse s HoadelkzdzO ftsMis® 2 detse s OB S
9 Odzk WSS tctslsdZzscBlzIs® 0fsdktcsIskz ( S klstso ts
Bz dzlsz dzO 9 Oz © L Odzj ) desfls’ d@ZOGN didzed )z, d

RO tod § ZOH, | dif & BI§@& GkO" o BChisideo Ozt
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Qo lstsdBOIsd ydetsets ff * HIsted B3O dzdzw L Of tots G tc O d3t
tctslststc O.

[icro Servo SG90 -tcdg@'lz C deuslich saH®dd » dc
GND) Hdzv  y dodzj dedzgv dz@1fi3iz Iz G 6 #isdzlf tuidg [©'0 1 @2
LdzOyj dedzr L dy’ ~ (Skld@ ehtsdedplsE)l. L Of
Hef e  Bfkd M' e, wWC' &Otlk! Istde O
i3 .  sMvwedzkzlsy ftsdztsy j dedzv teslsstcO® Mj too
fslsj day' tsdyjslictists d3 * f tfdsfip j cls O yJj L dzOyJ dadav
f dzOls Iz Z§ tcOo dz' dzdz" . 1 otstetsisdz 2 L' WL ¢
LOdzj ydetsls® o' H Glsted 3ZOdese s L dzOyJ dadz? Mc

4. 7. zduhyledss fldz0 GEwktk gl & o Odzdzr YO
sBjolsOddz" tslsstc® Hpdekds o &) SOtesdy S

I jRds ydes® 2 sjtOlkt' z ufshzddidstsis@izonm ¢
Wk & dz' fea0k dz2v(@ &z BVM i fulse Width Modul ati on) ,
fescteOBds jOd Lk k! v Csdstod) csd Ar
Slsted BOddz" toj cdz so Odzs’  j dzj S Ishteodcfurdiists fi) lsdz
tsBtslsd ISjRdsdztse’ ydzda O ddz L fMjtee s e

1Oy dzdodds f OtcOdgjjlstzeaso @dacg® Mo dHS sk
fedosHk ' MmjcosftedosHlk &O L OMOHOR
zwindedzOdz' © Cjteko Odzdz?, wECO LOHO' 5! fw

CC dz'B' 5! Mw WstedsO MdcdOdz o S j ko Odzc
ftod to' L dets’ h { OpeflodSDistss figls 'C j tedzfO dzd®2  dzOo

Zzl Otclz 9 Olge fifrjs ' € o O ndftsigsBBE y J 9 ' Hdstsh j
fltc' sHETHc BdzE Klicd 9 Odzs s

p 1
|

10 oditH' Ghteddz' s v jdjSlted ydz® ¢
f'H Bikd Mesd. v tjckds o Odd Mod
fslstc' fotaisss GO dRdzts L d3' dz 0 Olsd L dzOyj dedz® z
hf Okzo Olstsfls') tod d3f skt ods' dzs * Is' fqw Oj C o
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ZOftec®© Hdw "  HCdzr yidzdes HEtS odaftsH' &8 2z
By ~nOdz' LB o B sz @®pts’ L sfstcsls dzts

IMepioa T=2mc(t1=0.5Mc=25%)
INInapyeaticTh S=T/t1=2 Mmc/0.5Mc=4
IIIM=256/4=64 ; UpHX=5V/4=1.25V

- st Y- — —

. > i

E AT E 4r

B af g 3t

L]

M 2k 094 qacy manpyru 5V | 2t

T IIM=0 ; Upix=0V T

0 ok

LN R W B T e

Hac, mc Tac, arc
a 0
[Teproa T=2umc (t1=1Mc=50%) ITepiog T=2mc (t1=1.5 Mc=75%)

IInapysaticte S=T/t1=2Mc/1Mc=2 IInapyeaticTe S=T/t1=2Mc/1.5Mc=1.33
IIIM=256/2=128 ; Upmx=5V/2=2.5v IIIM=256/1.33=192 ; Upmx=5V/1.33=3.76V

-5 - 5
5 4 £ 4F
Bt B3t
=Ry | 2}
1 1
oF 1] — = - T
-1 1 1 '] L 1 '} L L _1r 1 1 L L A 1 1 L
ﬂt 2 3 4 5 6 T 8 0 1 2 3 4 5K & T &8
‘_,t l Hac, mc Hac, Mmc
T B r
100% 9acy HanIpyra 5V

> “r LIIM=256 ; Usix=5V
LS

E,
m~
==}

.1 1 L L '] 'l 'l L 'l

0 1 2 3 4 S 8 T 8
Hac, mc

t dfm. .Ads.tcXPO My AfifPWi)e ftod to' Ldes’ " f Otekze Olst
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CcS odfdzde @32fucd tod iz w/f Yyofmlssls® Mmdaoc
LOdzdh O Is! MW tsH ZOC s B8 O L a3 dgs " st Mmw
d ¢ dzO dzlz odMslsEEY) ' o g® (Md e dzO dzlz dzd L
(t2=T-t1:= U=0V).

t SL G dzv dzj dts ‘ fosOdzOdz L £* B i tots
tcj Glzdzw a0 dadin ¢ tc O o BMIs’ Mo ' Is' dzda¥ SHdats G 5
Arduino UNO. 9o IsdzsH' sH 9o f s"LED: (Odsctghith f tsL
EmissionsDiode) &Qt " o fftctseo " Hdzgd S s d2 ¢ Sd3f sdzj dzls
odittsdy’ dzvs 9 Odedzy fJted (el kzms Odadz M te' |
ftow gz dzOf tew 3C 2. 1 " HC dz¥ yJ dgdg? Mo " Isdzts|
f sdzw tcdzeVB Uz f ez CIstcesH B dzr hs° His9 ) d dad
¢ 3" dazi@IstsH) L o d¢ stod M 4@ dgglpy dzlzOd jiazdefipls tsHec
H' OdRd stesdz dz' det d 5 B3 MisBdad R MG E O
(0.02¢) . l 900" diBts, hts odMmMsCd?2 ' o j d@
UNO MmlsOdesadls: 5V. 2zB8B L OHOId dzgjtsBm~"H
94 dzdyddzR s steklz
Y o cw

O Mmoo

puLJT

1 dz0ydls’ |, tcjLdMlsste § tso ddzPdets B BE dz! T ®
s ds' dzOdz! detsé s S stekz. [ v MS ZOH Odzdz”  ds
Arduino UNO L €C€0OBjdzjd3 USB, &OC jlsdzO { c
1506220 [ o, 2§ l3mRd W d7 J (tedg@dgBLdad ¢df3
N do dzj dzdzw L so dz' h dz HY Yt Pazts B Pds @ joda@'C
ZzO0 9V) .

g4 Cjlsy (1 tateaytc Ozh0)) tcJ Gzdzt 9 Odzgdz” d3 W M€
Mo ' IsdzsH' sSHEZ &GO dzOfmlskzf dzed?2 o dc dz¥v H:

const int LED=6;
void setup ()

{
pinMode(LED, OUTPUT);

}
void loop()

{
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for (int i<256; [* 1 jteh d?2 ydifLde © dz' h j dzdaw

WiNCtOo sMis® intH ZED L Gstddeaes” , wGed2 §° HG dz# yd d
ZwWH " dzgz 6 f dzOlIsd Ar dui no WKRE® *ftcd o d ¢ tsdzO
{
analogWrite(LED, i);
delay(10);
}
for (int i=255; i>=0; i=i 1) M rwekzed?2 zwwd-€ dz
L d3j dzgh j dzdzv Wiy C ta QdghtdidisE D HYit286; i=i -1, wed?2

"  HGCdzt Yy ded¥ ' ezels & wfif d&zOlIsd Arduino UNO ({ te
i>=0 ***/

{

analogWrite(LED, i);

delay(10);

}

}

I 56 6Oy BdE" § ukj i3 ¢ Odzdz" 5 LED yOf

¢ &zOH O deldy@0), BMh & &jddfikz OHOFflOY' = Byj 2
o dBC dzj descts MlsOdzk Mo ' SdkzsH' SHE *° I©sdkkz L d&
Mfted2 GO* Is! MW s Hddes® W& BjLjtej oo daj
WS wOosMmls' . AdSdmse' L& ded dzOf eSteEty ' dzO
e dZOH O o PEBEIOQA7EMZT7.8NV./

s ts d30 dgaligWrite(LED, i) BO' f 5w dsj dzdzv, WECj
tcdf. 24. 1 td LB dz hj dedz' WA tdDoytFdstz Mo
hf Otclzo Ols' fls! " Bfkd ' e S=0 ' LOWM.C Ok &

stseUsasd § {02 Ofjo " IsdztsH ' sH o d d5C daj dzd 2 .

) 6d zLudgO y j=GAdz'M | Otslzo Ols' fls B kzd @)oo
L ZOSBHdls! MW &0 odMBsCsdk ' odd dOfwkcd
fsodssets §jt' SHE o, IstseldB82 o dn =5\6/Wao=div.*
MzOB SO wMCwOs ' fMls! Mo  IsdksH' sHk LED.

) od zZLudgO Y j=i2fz' " f Otczo Ols' fls - "B kd Moo
L ZOnsHdl! MY d20 odMsSthE ' odd d&ZOfkad
fsodssets fjt6' SHE o, IstsBB8 alo 7 = I\ySAs=Om.'

Mo ' sdztsH' sHk LED LB ' dz h2' Is! fyw.
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] tod zZLWEO YjFMREZ " {1z o Ols' fMls ¢ C R zdz "o
Ld&zORBHdIs! M dz20 o dMtsS iRz ' oadz dzOf tekza
fsodsets fjte' SHEZ v, Itels®32Ud) n =5 W/ME .63
fMolsdzsH' sHE LED hj LB ' d@ hk'Isi mw.

l tod ZapPy j=a5d' " f Otclzo Ols' fMldy' o b W iy bzk
MdedzOdz B0 o dmMsSHGN)E" slsjcds ls sdz@NstdRRaEdp V(© (
WG tdOo ‘fifp ' sdzsH' SHEZ LED ®ROSMd BOdz dzO.

l tod L o3j dzh j dzdz’ Vv MCtOotsMmils' o' IsdzsH
dolz dzv -z dePyj dedz” L Bj dz" 2 BERB 5§ et (odfUndz
432Istcj B O totsiL @ dztcis®lslafs diiz  dzO ff tg WHOE CHiz”. 38 GMn . to f

zwlmMde dzOdzd Bsy dz0 Blted B3OIsd * BjL §
o d¢ sted fls Odzdz' f sh d SNESFES (cd iiz)4 cBHE Y B
Gjdzj tOIststcO dzZOESBS0 tc fBds 02 d3j tc O

10 B3 ftoj HmlsOs dzj dzts jdzj Slsted ydziz 1
Z Wef dzj cOlst\WOf mfgly'ckdrde s fls to NEESS5 dz@ dizOC
ted 341 dz0 BOL' dBHEZdY ¢ j ZNEBEGSIcO dzO B OL

az
DAl 1 xOu
L1 avp vee |8
. 4 TN
2 7 _
pu— 4 | — 1 ThiG wetot :
1000 wwids ¥B i I P 6 ZISWI SZ"'M
4 ™ F 5
c2 MES55 _l_[;g R3 100 x0K
” 10 nd
100 wth VD3
! i j YTl
R1 100 0Ou BS170 M1

{df. . AzBBted Ydz0 -HEEHOstOUfsB SIS’ 8  H o
B StesMn j dNESSE 02 &gj 6 O
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