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{ tone(spkrPin, 888, 58);//Beep e [ 11 I MOSI MISO

angle = @; L ] DATA Recwv
) ¥ —— Pulse vy (ox g ox[H _
s m usecisd @msec 8123 13
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{ tone(spkrPin, 888, 58);//Beep e1/1e1el 11 6/1e6 61

angle = 18@; O THOFOROIOR ORI TROFORTIONT
}

3 . I

servol.write(anglel;

[fadvance stepperl by 18 steps [ ]
if(digitalRead{pushPin))
stepperl.step(18);//step FORL

else .
||

stepperl.step(-18);//step in REVERSE

ffcheck anlaocg lewel on A2
analog_level = analogRead(A2);

ffadvance loop count
count=count+1;
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Kop NaHenb:

default program--
ad Prog to load a different program

count=a;

3
¥

vold loop()
r

L
count=count+1;
delay(l :

IMPLICIT in Arduino
TLY by UncArduSim

Lar vnu BbINONHUTBL C NOMOLLLIO E , [ , BE | unu xe [5= , kCromB
cneundmryeckas NMHUA NporpamMma rnepsbii C NM3aTb OCHOBHOW MOMEHT

3TOW NNUHMK, a 3aTeM HaxmuTe BbinonHutb [o L= , k CTon korga
KOHKpPEeTHbIN NepeMeHHasi 3anmcaH, cHadana HakmMmuTe Ha Hero, 4Tobbl

OCHOBHOW MOMEHT 3T0O, a 3areM Haxmute BbinonHuTb MNMoka (B ,

func
nepeMeUJ,eHVle BbIi30OBa CTeEK C NOMOLLbKO Fl*r nom | mnnun npbiratb mMexay
q)yHKLIMOHaanbIe mMoAynu KInnkHyB B nobom MecCTe, a 3aTeM
MCnofib30BaTb BHU3 Ha CTpPpaHUUY U PgUp

YcTaHOBUTb TEKCT AJ1sl NOUCKA C , @ NOTOM nepeﬁTM K 3TOMY TEKCTy

(@)

i tewt
NMOMOLLbIO =t g TAKXKe ' T

OBuratbca mexay JI1  cnonb3ysa cdannol = =,

MpeanoyTeHus:

KoHdurypupoBars |
Prereferences
YCTaHOBUTb, COXPaHUTb U
3arpy3uTb BblIbop
nonb3oBarernsi.

UHO [Mpepnourenna x

Habop anbTepHaTUBHbIX
A3bIKOB

S13bIKOM MOMb30BaTensi U om a
08yx6yKe8eHHbIlU KOO 8 camoli

rnepeol cmpoke nu3
myArduPrefs.txt

MpegnoyteHna camn

OTrena

N3meHnTb/N3yunTh:

YTo6b! OTKPLITb HA ONpeaeneHHON NMHUKN, 08O0UHOU WEeTYOK Ha 3TON NUHNN
n the Kog MaHenb unu ucnonb3oeate ®ann | UameHUTL/U3yuntb (U OH
OTKpbIBAETCH B MOCNEHEN BblAENEHHOW CTPOKE)

OtcTtynbl Tabynaumm 6yaoyT aBTOMaTUYECKM cAenaHbl, ecnu 3To
npegnoyTeHne BbibpaHo 13 KoHdurypupoBaTth | Prereferences - Bbl Takke
MOXETe YBENMUYNTb UMW YMEHBLUNTD LUMPUHY BKIAOKU.

U Vismennts/Wsyuns

float

ualifiers

[Job6aBuTb N1 yganuTb BKNaAKWU B rpynny AMHUIA, UCNONb3ys npaBas
cTpenka unu TAB, u ctpenka BneBo (nocne nepsoro Belbopa rpynnbl 3 2
unn 6onee nocnefoBaTenbHbIX CTPOK) ,

[Do6aBuTtb npeameT (nocne kapetku) f U3 npaBoro cnucka BcTpoeHHbIX
Moaynen, ABaxabl LWENKHUTE N0 HeMY.

Hawntu (ncnoneayite Ctrl-F) , Hantn / 3ameHntb (ncnonbayite Ctrl-H),
3abpartb (Ctrl-Z) , MepepenbiBatb (Ctrl-Y), Ucnonb3oBaHue ALT-
cTpersika BnpaBo Ans 3anpoca Bbibopa ABTO3amnofIHEHNE BCTPOEHHbIN
rno6anbHbIN NepeMeHHble, U AN YJ1eH NepeMeHHble 1
byHKLMOHanbHbIE MOAYNMN.

Komnunuposatb 1 octaBuTb oTKpbITbIM (Ctrl-R) nnu NMpuHumats (Ctrl-U)
unn CoxpanuTtb (Ctrl-S) sakpbiBaTb.

Hantn a cooTBeTCTBYHOLMIA U3OTHYTasi CKOGKa- napa napTHepa, ABaxabl
LLEerKHYB Mo 3TO - 06a U30rHyTble CKOBKM, MMAC BECb TEKCT MEXAY,
CTaHOBATCS NOACBEYEHHbIMU (Kak Ha M306paXeHnm BbiLLe)

ucnons3osaHune Ctrl-PgDn a Ttarke Ctrl-PgUp npbirate k cnegyoLwwmi (unu
npeablayLwmn) paspbiB NyCTON CTPOKM ,



MepemeHHble MNMaHenb:
NabopartopHana Ckamba NMaHenb n ‘Uno':

dur= @.:

beats

RingTones[8](-)
RingTon

Haxmute Ha (+) 40 pacwmpaTb Mnu (-) OO0 CoKpallaTbCa MacCcuBbl U
0OBbEKTOB.

Ljenyok s1eeol KHOMKOU MbIWwuU Ha NOBOM pin Anga co3gaHus (Mnu
pobasnenus) Pin Ludposblie Ocunnnorpammbi:

WMcnonb3oBaTtb nep9M06HOBVITb MEHI0 AnA ynpaBrieHuA YacToTomn

O6HOBMEHUS NPU BbINMOMHEHNN. Undpostie Ocymnnorpammb)

JeoliHol wen4ok Ha NloboM NnepeMeHHas, YToObl OTCNEXUBATL €ro 3Ha4YeHne
BO BpeM4 BbINOJIHEHME U USMEHUTb ero Ha HoBoe 3Ha4vyeHune B cepeanHe
(ocTaHOBEHO) NporpaMma BbIMOSIHEHME:

U Wsmenmts / Monwmop Mepemennan X

TipiHHHATS enkHume npaeoli KHONKoU Mblwu Ha ntodom pin ansa cosgaHua Pin
AHanorosbIn OcuMINOrpaMmo OKHO:

Wnu e 0OHO20 wjesr4yKka kK OCHOBHO MOMEHT NoGoli nepemeHHas (Mnu
3M1eMeHT 0OBEKT, MW 3NIeMEHT MaccuBa), 3aTeM UCNONb3yiTe BbINONHUTL
Moka NpoaBMHYTL BLINOSHEHWE A0 CeayloLwero 3anucu docmyna K 3Tomy
nepemMeHHasi N MeCTOMOSIOXKEHWHO.

k MIPUBNTU3NUTD a Tarke YMEHBLLUUTb ncnonb3oBaTb KONECo Mblwn UIn
apnblikn CTRL-cmperska esepx a Takke CTRL-cmpenka eHu3 ,'

Tun 'Ctrl-S’ 4ToObl coxpaHuTb ocuunnorpamma (X, Y) ykasbiBaeT Ha TEKCT
davin ( 'X' 3To MMKpocekyHAbl cneBa, "Y' 370 BOMbT)



Na6opatopHas Ckamba MNaHenb 'I/O' YcTponcTBa

YCcTaHOBUTL HOMEpPa U TUMbl KaXaoro ¢ nomoLubio KoHdurypuposats | 'l/O'
YcTponctea. YcTaHoBuTe pins, Ucnonb3ys 3HadeHune 2-uudpa ot 00 go 19

(unn A0-A5). HekoTopble 13 aTUX YCTponcTBa NogaepxusaroT
MacLTabuposaHue BBeOEHHbIX 3HaYEHUIN C MOMOLLbIO MON3YHKa Ha rMaBHOM

naHenu MHCTPYMEHTOB OKHo (cM. 'l/O S' noa kaxapiM LWNaHrom
YcTpowcTea Hmxe):

MoHuTop 'Serial' ("SERIAL')

Iﬁ SERIAL Iﬁ

BBeanTe 04MH MK HECKONBbKO CMMBOJIOB B BEPXHEM
('TX chars') none BBoga v Haxkmume Return |

[IBOVHON WEeNYOoK (unu wesnkHume rnpasoul KHOMKou
MbIWU) OTKPbITb 60/1bWUl OKHO OJist cumeosioe TX
u RX.

MporpammHoe Serial ('SFTSER')

BBeante 0avH UM HECKONbKO CMMBOJSIOB B BEPXHEM
('TX chars') none BBoga n Haxxmume Return ,

| |SFTSER||
fr cnars B

[eaxdbl wenkHume (unu weskHume rnpagou KHornkou
MbIWU) OmMKpbiMb 60sIbWe OKHO Os1s1 NepcoHa)el
TX u RX,

Feneparop c OauH-Beictpen ("1SHOT')

Trg Out

|EJ_ (o |

umcbpoBor oaunH BeicTpen. Cosgaet nMnynsc
BblIOpaHHOM nonspHocTu Ha "Out’ nocrne ykasaHHON
3agepXkn Nnbo BoCXoasAWMIA W NadatoLLni
CMycKoOBOW Kpaw Ha ero '"Trg' Bxog.

Mocne 3anycka oH OyaeT urHopupoBsaTtb
nocriegyowme poHThLl TpUrrepa 4o nynbc Ha 'Out’
ObIT NONTHOCTBIO 3aBEPLLEH.

— F—
i i
—

(usecs)

Dela_';r

'Pulse’ a Takxe 'Delay' 3HaueHus (ecnm ¢
cythcpukcom 'S'). ByaeT macwtabmpoBaTbCs C NaHenu
WHCTPYMeHTOB nonsyHka 'l/O S'

Peructp Casura Begombin ("SRSLV'

.snsw.
D1n§§
mo!

Cs* [LK

lMpocToi cABUroBbIA PErncTp yCTPOMCTBO.

KpaeBble nepexoabl Ha CLK 6ygyT nepekntoyeHne
KypkKa.

SS * Hu3kui, Tonkaet Ha MSB Ha Dout.

SPI Begombin ('SPISLV"

[11 SPISLV [12

ursy KoHdurypupyewmbiii pexxum SPI Slave yctpoiicTso

MOST
TATL  Recy ('MODEQ(', 'MODE1', 'MODEZ2' unu1 'MODEZJ')
R [Ed [1BONHOW LLENYOK (Unu wenkHuUme rnpasodll KHOMKod
l,':l fl“ f% f?i MbIWU) OMKPbIMb 60JIbWULU OKHO YCTaHOBUTbL /

25+  Mpde scg PocMoTpeTh rekc 'DATA' a Takke 'Recv' 6aitos,

SS * Hu3kui, Tonkaet Ha MSB Ha MISO.

OeyxnpoBoaHasa 12C Benombin ("12CSLV")

A sedombili pexxum mosibko |12C ycTporcTBo.

[1BOViHOM WEeNYoK (unu wesnkHume rpaesol KHorkou
MbIWU) OMKpbIMb 601bWUL OKHO ycmaHoeumsb /
npocmompems 2ekc 'Send' a Takke 'Recv' bantos




TekcrtoBbi LCD 12C ('LCDI2C")

) RS [

SDA SCL
vl Rec

1,2, O4 4-cmpoyHbIl cumonbHbIn LCD, B 0gHOM 13
Tpex pexumoB (2 prok3aka syles, nnc poaHbIM
pexuMm), C NOAAEPXKKOM BUbNMoTekn koAbl ons
Backpack X KaXkgoro pexvma yCTpoMCcTBO Mpu YCNoBuK, BHYTPH
81 nanku 'include_3rdParty'.
|E)|D

[BonHOW KNWK (Mnu npasasi KHoMKa Mbiwiu)
OMKpbIMb 60/bLWast OKHO YMobbi yeudems XK-
3KkpaH (M ycTaHaBnmBaeT ero pasmep)

TexkcTtoBbin LCD SP1 ('LCDSPIY)

1,2, O4 4-cmpoyHbIl cumBonbHbI LCD, B 0gHOM 13

m l_ OBYX PEXUMOB (pHOK3aK HadepTaHus, a Takke pogHom
0 : PeXMM), C NOAAEPXKKON BMbnunoTekn koabl ons

TNl KaXOOro pexxmMma yCTPOMCTBO MPW YCIOBUK, BHYTPU

Eackpack E,x nanku 'include_3rdParty".

Mode ‘|

TekctoBbin LCD D4 ('LCD_D4'
1,2, O4 4-cmpoyHbIl cuMmBOnbHLIV LCD, B 0AHOM 13 ABYX PEXUMOB (proK3ak
HayepTaHusl, a TaKke POAHON PexnM), C Noaaep ko GubnmoTekn Koabl Ans

KaXxOoro pekmma yCTpOMCTBO MNpU YCNOBUU, BHYTPU
@E p ycTp pny yTp

nanku 'include_3rdParty'.
DB4-DBEY RS

[BoviHoW KNuK (Unu npasasi KHOMKa Mbilu)
OMKpbIMb 60MbLWast OKHO 4Ymobbi yeudems XK-
3KpaH (M ycTtaHaBnmBaeT ero pasmep)

[BonHoM KNWK (Mnnu npasas KHoMKa Mbiwiu)
OMKPbIMb 60/bLWast OKHO 4Ymobbi yeudems XK-
3KpaH (M ycTaHaBnmBaeT ero pasmep)

UHD Char LCD_D4 #0

Recw
ax

E R/

[0

e @a @a 1b 82 @e 1c o0
RX Limpar

J 8by-1 Q8by2 O 16by-1 @ 16by-2
8] 16by-4 ] 20-by-1 ] 20-by-2 ] 20-by-4

YTOObI OTKPbITb YBENMYEHHYHO OKHO
a ctoga B 'EXPSI' ycTtponcTso. rros  Cr+

MNoptr Pacuuupenus SPI (‘EXPSPI')
mECm

[} ™ _.:_I'
[:z] Rec

8-paspsadHbIli nopm pacuwupumerib Ha OCHOBE
MCP23008, c nogaepxkon 'MCP23008.h' kog npu
ycnosun, BHYTpU 'include_3rdParty' nanku. Bbl
MoxeTe Hanucatb MCP23008 perncTpsbl, 1 4ntatb
obpaTtHo GPIO pin ypoBHu. lNMpepbiBaHMs MOryT GbITh
BKITHOYEHbI NMpu Kaxkaom nameHeHnn GPIO pin -
cpaboTaBLuen npepbiBaHne Oyaet TonkHyn B 'INT'
pin.

m Port Expander SP| #0

[BonHon knuk (Mnu npasasi KHorka

MbIWU) OMKPbIMb 60bWas OKHO I0DR
umo6si yeudems 8 GPIO nopra oL

NNHWUA, U NPUNOXEHHbIE GPINTEN pro7 - Or+ Auto
noaTarnsaoLLme pes3ncTopsl. Bbi N pios IR+
MOXETe U3MEHUTb NoATArMBaHUA - P05 @ B R+
BPYYHYIO, HaXKaB KHOMKY, Unu e prosa  Clre+
NMPUKPENUTb CYETYMK, KOTOPLIN ByneT
nepruoanyeckn U3MeHsITb UX B 40
noacyeTta cnocobom.

pio3  Or+
pioz @ MR+

INTCAP PIOD @ R+
GPIO

OLAT

MopTt Pacuumpenus 12C ("EXPI2C’)

8-pa3psidHbIt nopm pacwupumersib Ha OCHOBE
MCP23008, c nogaepxkon 'MCP23008.h' Kkog,
npeaycmoTpeHHbIn BHYyTpy 'include_3rdParty' nanku.
BoamoxHocTu cootBeTcTBOBaTh 'EXPSPI' ycTponcTso.

o X |

%< Port Expander [2C at (620 =

[1BoMHON KNKK
(nun npaBas
KHOMKa
MbILLN) hel

IODIR

GPINTEN pro7 @ R+

DEFVAL

PIOs ® IR+
INTCON [

I0CON
GPPU

pios  Or+
rroz  Or+
PI02 ® IR+

R+

PIOD @ R+




MynbsTunnekcop LED SPI ("MUXSPI')

@ UXSPI
[

Rec
ﬁx

10 13

A KoHmposnnep mynbmurnnekcupogaHHo20 LED Ha
ocHoBe MAX6219 , c nogaepxko 'MAX7219.h'
npeaycMoTpeHHbIn BHYTpK 'include_3rdParty' nanka ans
TONKHYN A0 BOCbMM 7-CErMEHTHbIX Ludp.

[BoniHon knNuk (Mnu npaeas KHOMKa Mbiwn) 4TO6bI
OTKPbITb YBEMMYEHHYIO OKHO CMOTpeTb 4YTOObl LBETHAs
7-cerMeHTHbIN aucnnen-uudpa.

B Mux LED SPI #0

MynsTunnexkcop LED 12C ("MUXI2C")

SDA 5CL

Rec
X

% Mux LED_I2C at 0570

HexRX: 18 24 24 42 42

RX Clear

l:) 8x8

3 Quad7seal

®r OG

Oy Os

O Quaf7se

A KoHmponnep mynsmurinnekcupogaHHo2o LED Ha
ocHoBe HT16K33 , ¢c nogaepxkomn
Adafruit_LEDBackpack.h Koj, NpeayCcMOTPeHHbIN
BHyTpM 'include_3rdParty' nanku.

OsonHon knuk (Unu npaBas KHOMKa MbIWn) YTOOLI
OTKpbITb YBEMNYEHHYIO OKHO BbIGUpaThb n
npocMaTpuBaTb OAWMH U3 HECKOSbKMX LBETHbIX LED
auecnnen.

B Mux LED_I2C 3t 0701 % Mux LED_J2C at 0570

RX Clear

O Quad7segl O Qu O axa O 15x3

Q Quad75egl O Quad7Seg? @ Quadi4Seg

(O 8x8_fI Q 24ar

OR O @y ¢

Koq,

LWaroesin Motop ('STEPR)'

07 STEPR [03
Fl B3

{
2

i
4

[oa | [ 50 | [o4

'Stepper.step ()’

NpUHMMaET KOHTPOsbHbIE CUTHaNbl Ha 2 unu 4 pins.
'Steps' dosmkeH 6bImb KpamHbIM 4.

ncnonb3oBaHue '#include <Stepper.h>' ,
Y1obbl MMUTUPOBATb YMEHbLUEHME Nnepenadn Ha N B

BaLleM nporpamMmma, I/ICI'IOJ'Ib3yl7ITe CYETYMK NO MoayIito N,
4yTObbI onpepenntb, Korga Ha caMmoMm ferie Bbl3biBaTb

MUmnynscHoe Waroesin Motop ('"PSTEPR')

10 UG o7
DIR

Kaxabih HapacTatowmii poHT Ha 'STEP' Bbi3biBaeT
OfOHY (MVKPO) Liara B HanpaerieHNM KOHTPONMPYEMOro
'DIR' npu BktoveHUn H13koro Ha 'EN', 'Steps' dosmkHO
6bImb KpamHo 4, v 'micro’ gorxHo 6biTb 1,2,4,8 unu
16 MVKpO-LLary Ha MNOJIHbIU wae.

DC MoTtop ((MOTOR')

l_ MOTOR l_

Dir

3

MpuHumaeT curHans LWAM Ha WwmnpoTHO-MMNynbcHas
MoAaynAuma pin, ypoBeHb curHana Ha Dirv BeiBoguT 8
MaKCMMyMOB 1 8 MMHMMYMOB Ha KOfNeco peBOnouus Ha
Enc,

lNonHas ckopocTb NpUMEPHO 2 oBopoTa B
CeKyHny .

CepeomoTop ('SERVO’)

SERVO

MpvHUMaeT MMNyNbCHbIE CUrHaMbI yNpaBneHns Ha
yKasaHHOM pin.

MoxeT BbITb M3MEHeHO, YTOObI CTaTb HENPEPbLIBHBIM
BpaLleHneM, yCTaHOBMB OraxokK B IEBOM HUXHEM Yriy



ndposon l'eHeparop Umnynscoes ("PULSER’ '1-Wire' Beaombin ("OWISLV")
PULSER 02 dopmupyeT curHan! uMdpoBoKr ocuunnorpamma Ha
yKasaHHOM pin.

& L TLTL Bbibepute BpeMeHHyto 6a3y B MunnmucekyHaax (‘msec’)
w1 UL unu MmukpocekyHgax (‘usec')

P‘“15 [BOVIHO LLEeNYOK (LU WesTKHUMme rpasou KHOMKOU

usecio @msec  MVHMManbHbIM nepuop coctasnset 50 MUKPOCEKYHA, MbIWU) OMKPbIMb 60/IbWUL OKHO ycmaHoeumsb /
Ii MUHMManbHas wupunHa umnynsca 10 mkc. Oba Recv D1 D@ npocMompems BHYTPEHHWE PErucTpbl U

Period ML 3HaueHus (ecnu cydduke ¢ 'S'). bypet ﬁ]( napannernbHbI BBOA-BbIBOA PiNns.
MacLTabupoBaTbCs C MOMOLLLIO MON3YHKa Ha naHenu
UHCTpymeHTOB 'l/O S'
BbibepuTe nonoxurtenbHble TekyLimne umnynscbl (01 0 Ao 5 B) nnm
OTtpuuatensHo naywme umnynscel (5V go 0B). .

A sedombili pexxum morsibko 12C yCcTponcTBO.

SD-Ouck ("SD DRV’)

AHanoroBbi4 FeHepaTop ®yHkuun ("FUNCGEN’)

He6onbLon 8-merabanTHbin SD-gNCK TOMKHYM OT

FUNCGEN IE eHepupyeT aHanorosbin CurHanel ocumnnorpamma Ha SPI curHanel, n oTpaxaetca B 'SD' modkamasoz B

. yKasaHHOM pin. o LIE  aTanore 3arpyxeH nporpamma ( 'SD' nogkartanor

PR GyOeT cosfdaH, ecrnv oTCyTCTBYET).

R Wl MuHUManbHbI 'Period’ coctaBnsieT 100 MUKPOCEKyHA, |r'“4r'

A P P MacLTabupyeTcsi ¢ NaHenm UHCTPYMEHTOB NOMN3YHKOM [BOMHON WeNYOK (Unu weskHUme npasou KHoMnkou
{usecs) 'I/0O S' (ecnu cydpmke 'S'). i@ MbIlWU) OMKPbIMb 60bWUL OKHO eudemb

CnpaeoyHuku, ®alinbl, a Takke codepxaHue.
CuHycomnpanbHble, TpeyronbHble Unu NunoobpasHble  CS * HU3KWUIA, YTOBbLI aKTMBUPOBATb.

Period 10000

BOJIHbI.

Mporpammupyemsbi 'I/0' YcTpomcteo (‘PROGIO’)

PROGIO E lonbi 'Uno' Bepcus anst Uno, KOTOPbIN Bbl MOXeTe

iG] PorpamMma (c oTAENLHBIM Nporpamma), YToBbl NOAPAXATE Adafryit™ ToHKONNEHOUHBIX TpaHanucTopax MK-aucnnen 128 no-160 nukcene
I/O' ycTponcTBO 4Ybe NOBeAeHUe Bbl MONTHOCTLIO TORKHYA OT 'SPI' WiHbI.

UNO onpependerte.

TFT aucnnen ("TFT')

'DS* pin aBNsieTca AaHHble / komaHaa Bblbopa n 'CS*
pin He ABNAETCHA aKTMBHBLIM HU3KMM MUKpPOCXeMa-BbIOOp
Tam HUKAKOIO

C6poc pin npu ycrioeun, Ho cuctema Copoc
cbpacbiBaeT €ro ..

lﬁ 37107 pab 'Uno’ moxeT He umeTb 'I/0" YcTpolictBa

I0a CoBCTBEHHOIO - OH MOXET COBMECTHO UCNONb30BaTb
Tonkbko tpo4 pins (101, 102, 103 1 104) coBmecTHO C
BeayLwmm 'Uno’, KOTOpbI HAXOAUTCH B OCHOBHOM OKHO
Na6opartopHasa Ckambs MNaHenb

[BonHon knuk (Mnu npasas KHOMKa Mbilu) OTKPbITb
6osibwas oKHO Ymobbl yeudemsb ¢hakmuyeckul

LjenkHume npaeoli KHONKoU Mbiwu ( UN xe 080UHOU WesT4YO0K ) Ha HEM,
4yTO6bI OTKPbLITL GONbLUMIA OKHO, Noka3biBas ero Kop MaHenb a Takke
MepemeHHble MaHenb , ncnonb3osaHne ®amn | Harpyska 3arpy3vTb HOBbIN
nporpaMmma B 370 BeOMOe YyCTponcTBO 'Uno' - ero BeINONHEHME Bcerga
OCTaeTCsl CUHXPOHM3NPOBaHHLIM ¢ BeayLwmm 'Uno'.

akpaH TFT ducnneli

[locne Haxxamusi sHympu e20 Kop lNaHenb , y Tbl MOXeLLb Aaxe
ucnone3osatb ®ann | BeinonHutb B LLar nnv xxe BeinonHuts o unu xe

BbinonHutb Moka BHyTpM NOAYMHEHHOIO YCTPOWCTBA Nporpamma (Macrtep
'Uno’ 6ygeT goctatoyHo BeINonHWTL Anst CUHXPOHM3aUmn).



Mbe3zoanekTtpuueckum AuvHnamuk (‘PIEZO’

Iﬁ PIEZO

Tonkarb-KHonka ("PUSH)’

"Cnywatb" curHansl Ha nobor BeibpaHHbIn 'Uno’ pin.

PUSH Iﬁ HopmanbHO OTKPLITbIN MOMEHTanbHbIN KHOMKa aAns + 5B
S U 3a3emrieHuns
1l
ol
PUSH |ﬁ . .
- HopmanbHO OTKpbITbI GBNOKMPOBOYHbLIM KHOMKa Anst + 5B

Wnn 3a3emneHns
L (HaXXmMuTe KHOMKY "3aLlenka”, YToObl NEPENTH B STOT PEXNM).
ol
Bbl MOXeTe 3aKpbITb KHOMKY, HaXKaB Ha Hee. NN Haxas Modyo KnaBuLly Ha
KnaemuaTtype - OTCKOK KOHTaKTOB ByaeT Npon3BoanTLCS TOMbKO NpK
MCNONb30BaHMM KNaBuwa Anst UHTepPBasrioB KIou.

Cnaunpg pesucrtop (‘R=1K")

R=1K lﬁ

i_‘J? 3emre, Npu3eMnaTbLCS.

MoebiweHne Ha 1 kOm go + 5B I noHmxkeHue Ha 1 kOm K

LiBeTtHou LED (‘LED")

R,Y, Gunn B LED nogknioueH mexay ntobon BelOpaHHbIN
'Uno' pin n nn6o HaszeMHbIn, nubo + 5V.

4-LED psan ('LED4’)

LEDA4 R,Y, Gunn B psavs 4 ceeTtoanodos, NOAKITHOYEHHbIX

lof4 mMexay Yyemsipe nodpsad 'Uno' pins 1 nM6o MonoTbIi, NMGo
00 + 5V. lNocTaBnsemsbii 10f4 pin Homep cCOOTBETCTBYET
oe cambli nesbit LED.

c

7-cermeHTHbi LED Lin a ("7SEG’

7-LED_cermeHT LuBeTHOM undpa. MNMocraensiembin 10f4 pin
HOMep npeacTaBnsieT cobol nepBbi U3 Yembipe Nodpsid
'Uno’ pins. YpoBHu active-HIGH Ha aTux 4 pins onpegenstoT
KOA WwecTHaguaTepuyHbIi ans Tpedyemoro ancnnes uyndpa
(ot'0' mo 'F'"), roe mnagLwmi HoMep pin COOTBETCTBYET
Mragwemy 3Havallemy 6uTy koda WwecTHagLaTepUYHbIn.

Pin Nepemsbiuka ("JUMP'
Mo3BongeTt coeanHnTb ABa 'Uno' pins BMecTe, eCcnun 3710 He
CO37aeT 3MNEeKTPUIECKUIA KOHPINKT.

Cwm. MonHein Momornte dann gnst BO3MOXHbIX MPUMEHEHWN
3TOro YCTponCTBO (6ONBLUMHCTBO M3 HUX BKIOYAKOT

npepbiBaHns)

AHanoroBbi Cnangep

Crnangep-koHTponupyembiin noteHunomeTp. 0-5 B o TonkHyn
nobon BblIbpaHHbIn 'Uno' pin.

|
+5Y

ov



MeH10

dann:

Harpyska INO unu

lMo3BonsieT nonb3oBaTento BbIOpaTh Nporpamma
ann ¢ BbIbpaHHbIM pacLUMpEHNEM. MporpammMa

PDE Prog
£ cpasy xe pasoBpaHHblil
UameHuTb/Mayumute | OTKPLIBAET 3arpyXeHHbIil nporpaMmma s

npocMoTpa / peaakTMpoBaHus.

CoxpaHuTtb
H

CoxpaHuTb 0TpegakTMpoBaHHOE coaepXaHue
nporpamMmma BO3BpaLLaeTCcs K OpUrmHarbHOMY
nporpamma cann.

CoxpaHuTb Kak

CoxpaHunTb 0TpeaakTMpoBaHHOe COAePKUMOoe
nporpaMma nog ApyrMMm MmeHem cpaiin.

Cnenyrowmn
(‘#include"') L3

Mpoasuraet Kog MNMaHenb, 4tobbl 0TOOpasuTb
cnegyowmnn '#include' cann

Mpenbiaywmnn

BosspauwlaeT gucnnen Kog NMaHens K

- npeablaywemy dgann
Bbixon Bbixog 13 UnoArduSim.
KoHdurypupoBatsb:

'1/0' YcTpoucrea

BbiGepuTte xxenaemoe KONMYECTBO KaXXaoro
TMna yCTpOMCTBO (gonyckaeTtca 8 6onbwmx n 16
ManeHbkux, 'l/O' YcTporncTtea)

MpepnoureHus

BbibepunTe aBTOMaTMYECKUA OTCTYM, LUPUET
rapHuTypa, Heobs3aTenbHbI 6onbLNn pasmep
WwpuTa, aKCnepTHbIN CUHTAKCUC, Nornveckne
onepaTopbl KMOYEBbIX CIOB, MPUMEHEHNE
rpaHuL, maccmea, oTobpaxeHue 3arpyska,
Bepcun 'Uno' Bepcuns gns Uno n anuHbl
Oydepa TWI

Hawntu:

BocxoauTtb CTEK Bbi3OBOB

func

MepenTtun K npegblayLwen yHKUMKN
BbI3blBatoLLero aboHeHTa B CTeke
BbI30BOB - [NaHenb NepeMeHHbIX
OyneT aganTupoBaHa K 3TOM oyHKUUM

CnycTturechb CTeK Bbi3OBOB

func

MepenTu K crnegyoLlen Bbl3biBaeMom
OYHKUMN B CTEKe BbI30BOB - MaHenb
MepemeHHbIX OyaeT aganTupoBaHa K
3TON PYHKLUMN

YcTaHOBUTb TEKCT

AKTUBUPYINTE OKHO pedaKTUpoBaHUs

YCTAHOBUTL TEKCT #% | nanenm WHCTPYMeHTOB Haiitu, 4Tobbl
P onpeaenuTb TEKCT AN noucka.
(Ctrl-F) peA A
Hantu Cnepyrowmn texct | [1epentu K cneayolemy BXOXKAEHWIO
i Tekcta B Kog MNaHenb (ecnu oHo umeet
tewt “
aKTMBHbIN (OKYC) UK K cneayoLemy
BXOXAeHuto Tekcta B lNaHenb
lMepeMeHHbIX (eCrin BMECTO 3TOro OH
NMeeT aKTUBHbIN POKYC).
Haittn Mpepabiaywmin MepeiTvt K NpeablayLieMy BXOXKAEHNIO
TeKCT "q’.’ TekcTa B Kog NaHenb (ecnu oH nveet

aKTMBHbIN (OOKYC) UNU K NnpeablgyLlemy
BXOXAeHWo TekcTa B lNaHenb
lMepeMeHHbIX (ecrim BMECTO 3TOro OH
UMeeT aKTUBHbIA GOOKYC).




BbinonHUTL:

Onuun:

War Buytpu (F4)

LWarvn BeinonHeHne Bnepea Ha OaHy
WHCTPYKUNIO, NN 8 maK Ha3bleaeMbil
pyHKUUOHarbHbIU MOOYIb |

War Bokpyr (F5)

E’E

LLlaru BbInonHeHue Briepen Ha ogHy
WHCTPYKLUWIO, NN OOHUM OSTHbIM
380HKOM QQYHKUUOHaIbHbIU MOOYrb,

War Bokpyr CTpykTypb! /
OnepaTopbl

lMponeTtuTe ckBO3b
KOHCTPYKTOPbI, 4ECTPYKTOPbI 1
neperpysky oneparopa
YHKUNOHANbHbIN MOAYIb BO
Bpems noboro wara (T.e. OH He
OCTaHOBUTCH BHYTPU 3TUX
PYHKLMOHAmMbHbIE MOOYNN).

War BHe (F6)

ABaHcbI BbINnonHeHune no JJocmamoyHo,
Umobbi ocmasumb meKyuuli
yHKUUOHarbHbIU MOOYIb,

BoinonHuurtb Ao (F7)

Pa6oTtaeT nporpamma, ocmaHoska Ha
HY)XHOU NUHUU fipo2pamMma - Npexae
YyeM ucnonb3osaTb BeinonHuts [o, Bbl
[IOMMKHbI CHaYana LenkHyTb OCHOBHOM
MOMEHT Ha HY)XHYI0 CTPOKY nporpaMma.

-

BoinonHuutb MNMoka F'w

PaboTaeT nporpamma, ocrmaHoeka,
Koza0a ebldesieHHOe Mecmo
lNepemeHHbie NaHenb nepemMeHHasi
3arnucbleaemcs e criedyrouem mecme
(HaXXMNTE HA OCHOBHOW MOMEHT
Xernaembl NyHKT nepeg
ucnonb3osaHvem Run-Till).

BbinonHuurts (F9)

f—]
1

PaboTaeTt nporpamma.

MopenuposaHue
pacnpepeneHUs perucTpos

HasHaubTe nokanbHble
dYHKUNOHANbHbLIN MOAYMb B
permctpbl ATmega cBob6ogHO
BMECTO cTeka.

HDo6aBneHa 3aaepxka loop ()

[obaBbTe 1 MunucekyHagy. (no
YMOIYaHUIO) Ha KaXkabli 3BOHOK
nernst () (ecrnv nonb3oBaTenb
HUrge He 4oGaBW HUKaKNX
3agepxek)

Owunbka npu
HEeUMHULMANTU3UPOBAHHOM

lMomeTnTb Kak owmnbky
AHanuanpoBartb Besfe, rge Ball
nporpamma neitaeTcs
Ncnonb3oBaTb NepemMeHHasi 6e3
npeaBapuTenbHON
MHULUManusaumnm ero 3HavyeHust.

Moxkasarb Mporpamma
3arpyska

MokaxuTe nporpamma 3arpyska
Ha 'Uno' Bepcus gnst Uno (c

Cron (F10) OcTaHOBKM Nporpamma BbINosiHeHne (U 3agepKkon oneparopa).
& 3amopakusaem epemsl).
PaspewuTtb BNOXXEeHHbIe Paspelumntb NoBTOpHOE
C6poc CGpacbiBaeT nporpamma (BCe 3Ha4eHus npepbIBaAHUA BKITHOYEHWNE C MOMOLLIbIO
3 nepemeHHble copacbiBatoTCs B 'interrupts. () ' U3HYTPU
- 3HayeHue 0, a Bce ykasaTtenu nognporpammbl 06CnyXBaHWs
nepemeHHble copacbiBatoTcs B 0x0000). npepbiBaHWi NoNb3oBaTens.
AHuMaums ABTOMAaTUYECKM LIArU

nocnegoBaTtesbHbIX CTPOK NporpaMmMa ¢
dobaesrieHHOU UCKYCCMBEHHOU
3adepxKol 1 BbiAeneHne TekyLLen
CTPOKM Koaa.

3ameaneHHas cbeMKa

3ameansiet Bpems B 10 pas.




NepemMO6GHOBUTDL:

OkKHa:

PaspewuTtb aBTO (-)
Cokpawarbsca

Paspewnts UnoArduSIim gns
cokpawaTbcs oTobpaxaeTcs
pacLumMpeHHbIn maccuBsbl / structs /
0OGbEKTOB NpK OTCTaBaHWUM B peXUMe
peanbHOro BpeMeHMU.

MonuTtop "Serial’

[obGaBbTe nocnegoBaTeNnbHbIN BBOA-
BbIBOA YCTPONCTBO (€Cnn €ro HeT) 1
OTKpoWTe yBenuueHHbIn Tekct TX / RX
MOHUTOpa 'Serial' OkHO.

MUHMMarnbHan

O6HoBnanTe gucnnen NepeMeHHble
MaHenb ToNbKo 4 pasa B cekyHay.

BoccTaHOBUTbL BCe

BoccTaHoBWTE BCe CBEpHYThIe AodepHue
3MEeMEHTbI OKHa.

HighLight O6HoBNnEeHuUA

OcCHOBHOW MOMEHT nocneaHee
N3MeHEHHOEe 3HaYeHWe nepeMeHHas
(MOXeT BbI3BaTb 3amMeasieHme).

Pin Lin OBbI€
OcuunnorpamMmmbi

BoccTtaHoBuUTb cBepHyThIN Pin Lindposble
Ocuunnorpammbl OKHO.

KomaHab! meHio MNomoruTe:

Pin AHanorosbif
OcuunnorpaMmmo

BbicTpbin Momorure ®ann

OtkpbiBaeT UnoArduSim_QuickHelp PDF
dann.

MonHbin NMomorure ®aunn

OtkpbiBaeT UnoArduSim_FullHelp PDF
Gawnn.

UcnpasneHnua Owuunbka

MpocMOoTPeTh BaXHble UCNpaBrneHns
olLUMbKa C MOMEHTa NpeabiayLLero
BbIMycKa.

U3meHeHusn /| YnyvywueHusa

MpPOCMOTP 3HAUUTESIbHBIX U3MEHEHUI 1
YIyYLIEHWI MO CPaBHEHUIO C
npeablayLLUMM BbIMyCKOM.

Oxkono

OTtobpaxaeT Bepcuto, aBTOPCKOE NpaBo

BoccTaHoBUTbL CBEPHYTLIN Pin AHanorosbIn
OcuunnorpammMo OKHO.
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