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servol.write(angle);

f/advance stepperl by 18 steps
if(digitalRead({pushPin)})
stepperl.step(18);//step FORWARD
else
stepperl.step(-1@);//step in REVERSE

f/check anlacg lewvel on A2
analog_level = analogRead(42);

//advance loop count
count=count+1;

f/check wheel encoder ticg
if(tics »= 4*TICSPERREV)
1 JFffour full wheel rewvo
tics = 8;//reset counte
digital level = digitalRead({dirPin);

digitalWrite(dirPin, 1-digital lewel);//toggles pi

k;
delay(233);//some loop delay() as normal

¥

vold wheelTic()

backval= -1
count= 21 =
tics= 56 =
digital_level=
analog_levels=
numchars= 4
angle= 1448

Nogckaska

L= kv l= €m 1

TR len W

PUSH .

latch

DO'L

PUSH m

E‘tl
o 1
»

R=1K m

-

R=1K .

Maomo Lk

: Halmu

| RAM ceoBogmo:( 1782 {vo g x:

L DATA Recv
55* Mode SCK|\mO

PULSER m mSPISL‘U‘m SERVO
Pulse 500005 LY T BLEL] 15
usecio W msec @123

el1f1lel1lel1lelefel1lelef1]

ONIOrONOfON O T I OO IO T

-oo

o MOSI MISO
oeee
period JEIIUY

ATMEGA32B

INIRTETIINT

m MOTOR m

Enc

STEPR FUNCGEN m
P1 IV
[+] ]
2 O]

{usecs)
Perind

BunonHWTe BpemeHHw Todyka OCTaHOBA




MaHenb ¢ Kogom:

default pro
ad Prog to load a different program

War unu BeINOnHUTL C
MOMOLLIO Ué , E)E , IE ,
unm 6= , K
MpuocTtaHoBUTL B
cneundmnyeckasa NUHUA
nporpamma nepsbliii ¢ Jluk
K OCHOBHOW MOMEHT 3TO/1 | IAiata
NVHMK, a 3aTeM HaXXMUTE |EEIEENissE
= delay(188);
Boinonuuts Oo b | « )
MpuoctaHoBUTL KOorpa
KOHKPETHbIN
nepemMeHHas 3anucaH,
CHavana HaxmuTe Ha Hero, i
4YTOObl OCHOBHOW MOMEHT
370, a 3aTeM HaxXmuTe

BbinonHutb MNMoka (B ,

int count;

void setup()

I
L
count=@;

1
g

func
HaBuraums no cTek BbI3OBOB C MOMOLLbIO b a Taioke , N NpbIraTb
Mexay PyHKLMOHaNbHbIe MOOYNU KINUKHYB rae YyroaHo, 3atemM
ucnonb3ynte BHU3 Ha cTpaHuuy a Takke PgUp.

YcTaHOBUTB TEKCT AJA MOUCKa C M , a NOTOM nepeﬁm K 9TOMY TEKCTYy C
i et
NMOMOLLbIO =t g TAKXKE ' T

NBuraTtbca mexay JUIL  caiinsl ¢ ucnons3osarvem ¥ =%

HacTtpomku:

UHD HacTpoiiku ’

SETOMaTI MaT OTCTYNa

KoHdurypupoBaTs |
Prereferences
YCTaHOBUTb, COXPaHUTb U
3arpysuTb BbIOOp
nonb3oBaTtensi.

2 Unovi

Habop anbTepHaTMBHbIX
A3bIKOB

A3bIKOM Monb3oBaTens u rno
08yxbykeeHHbIlU KOO 8
camol rnepeol cmpoke n3
myArduPrefs.txt

HacTtporiku cpann

N3meHuTb/lMpocmoTpeTh:

YUTtoObl OTKPLITb HA onpeaeneHHon NUHUK, JeoliHoU KUK Ha 3TOW NIMHUK N
MaHenb ¢ kogom unu ncrons3osatb Paun | UsameHuTb/lNpocmoTpeTb(M
OH OTKpbIBaeTCA B NOCNeAHEN BbiAENEHHOW CTPOKE)

OtcTynbl Tabynsumm 6yayT aBTOMaTUYECKN caenaHbl, eCnvM 310
npegnoyTeHne BbibpaHo 13 KoHdurypupoBaTth | Prereferences - Bbl Takke
MOXETe YBESNTMYNTb UM YMEHBLLNTD LUMPUHY BKNAAKW.

UHD MsmennTe/TipocMoTpets

initialize interrupt t

long
float

ualifiers

® 2 [ asto Touxa c sanarait

[Job6aBuTb MNK yaanuTb BKNAaAKWU B rpynny AMHUIA, UCMONb3ys npaBas
cTpenka unu TAB, u ctpenka BneBo (nocne nepsoro Belbopa rpynnbl 3 2
unn 6onee nocnefoBaTenbHbIX CTPOK) ,

[Ho6aBuTtb npeameT (nocne kapetku) f U3 npaBoro cnucka
BcTpoeHHbIX Moaynen, ABaX bl LWENKHATE N0 HEeMY.

Hawntu (ncnoneayite Ctrl-F) , Hantn / 3ameHntb (ncnonbayite Ctrl-H),
OTtmeHuTb (Ctrl-Z) , BepHyTtb (Ctrl-Y),

Ucnonb3ynte ALT-cTpernka BnpaBo 3anpocuTb BapnaHTbl
aBTO3aMoSfIHEHUS ANSA BCTPOEHHbIN rnobanbHbIA NepeMeHHble, U And
4j1eH nepemMeHHble U PYHKLMOHaNnbHbIe MoAaynM.

KomnunuposBatb 1 octaBuTb oTKpbITbIM (Ctrl-R) nnu NMpumennTts (Ctrl-U)
unn CoxpanuTtb (Ctrl-S) sakpbiBaTb.

Hantn a cooTBeTCTBYHOLMIA U3OTHYTasi CKOGKa- napa napTHepa, ABaxabl
LLeMKHYB Mo 3TO - 06a U30rHyThle CKOBKU, MIC BECH TEKCT MEXOY HUMU,
CTaHOBATCS NOACBEYEHHBIMW (KaK Ha M306paxeHnn BbILLe).

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



MaHenb ¢ nepeMeHHbIMU:

RingTones[8](-)
RingTon

Haxmute Ha (+) 40 pacwmpaTb Mnn (-) COKpallaTbCs MaccuBbl U
0OBbEKTOB.

Mcnonb3oBaTtb nepeMOGHOBMTb MEHI0 AnA ynpaBrieHnA yacToTomn
0OHOBNEHNs npwv BbINOJTHEHUNN.

[eoliHol Knuk Ha Ntobom nepemeHHasi, YToObl OTCNEXMBATb €ro 3Ha4YeHne
BO BpeM4 BbINOJIHEHME UK USMEHUTbL ero Ha HoBo€e 3Ha4vyeHne B cepeanHe
(ocTaHoBMEHO) NporpamMmma BbIMOSTHEHUE:

Unu oOHo20 wienn4ka kK OCHOBHOW MOMEHT Ntobo nepeMeHHas (Mnm
3N1EMEHT 06BEKT, UK 3NIEMEHT MacCcUB), 3aTeM UCMONb3ylTe BbINONHUTL
Moka npoaBWHYTL BbINOMHEHME [0 CrieayoLwero 3anucu docmyna K 3ToMmy
nepemMeHHasi Unn MecToMNoOIOXEHNIO.

NabopatopHas naHenb 1 'Uno’ unu 'Mega':

11 ?
Ef EONNDN DOAEONED OENEEO

ATMEGA2560

I I IO T T IO T TITTIT
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2 F0 222 222122272

Lenyok neeoli KHonkoU Mbiwu Ha NOGOM NUH co3aath (Mnn AobaBuTb)
Pin Uudposbie OcumnnorpaMmei:

LUwndpossie Ocypnnnorpammel
=

delta=+599% usecs

msecs
ol

¥YaaniTte
|
LjenkHume npaeoli KHONKoU MbIWU Ha NMOOOM NUH Ana co3gaHusa Pin

ol BN |
AHarnorosbIi OCUMANOrPamMmo OKHO:

k MIPUBINTU3UTDb a Takke YMEHbBLUUTb ncnons3oBaTb KONeco MbilUn Unn
sapnblikn CTRL-cmpernka eeepx a Takke CTRL-cmpesika eHu3

Tun 'Ctrl-S' yTo6bl coxpaHnTb ocumnnorpamma (X, Y) ykasbiBaeT Ha TEKCT
dann ('X' aTo MMKpoCceKyHabl cneea, "Y' 3To BOSbT)

ddddddddddddddTd



Na6opatopHas naHenb 'l/O' YcTponcrtBa

YCTaHOBUTb HOMEpa U TUMbl Kaxaoro ¢ nomolbio KoHdurypuposats | 'l/O'
YcTponcTsa.

YcTaHoBUTE NnHaxX, Mcnonb3ys 3HaveHue 2-undpa ot 00 go 19 (unmn A0-A5).
Heckonbko 13 aTux YcTponcTea nogaepkka MaclutabupoBaHns nx
BBEAEHHbIX 3HAYEHWI C NOMOLLbIO NOS3YHKa Ha rMaBHOWM NaHenu
WHCTPYMEHTOB OKHO (cm. 'I/O S' nog KaxgbIM LWaHroM YCTponcTea
HWXe):

:IZDI-" P cDI< v Il -

MonuTop 'Serial' ("SERIAL')

Iﬁ SERIAL Iﬁ

BBeanTe 04MH MK HECKOMNBbKO CUMBOJIOB B BEPXHEM
('TX chars') none BBoga n Haxxmume Return |

[BOVHONM KNUK (uriu wesikHUme rpagou KHOMKou
MbiWU) OTKPbITb 60/1IbWe OKHO Onst cumeosioe TX u
RX.

Ecnu Bbl 4ONONHUTENBHO
yKaxeTe NpucoeanHeHHbIN
nopt 'COM' B TekCTOBOM chaiine yCTponcTs
BBOJA-BbIBOAA, Bbl MOXETE BMECTO 3TOMO
HacTpouTb HacTosilwmi 'COM'-nopT 4nsi CBA3K C
Bawen nporpammont UnoArduSim yepes 'Serial'
(cm dann nonHowm cnpaekn).

COMd :|COM3 F

AnbTepHaTuBHbIA cepunHbin Homep ("ALTSER’)

BeeauTte ognH nnu HECKOMNbKO CUMBOJIOB B BEPXHEM
('TX chars') none BBoga n Haxxmume Return ,

Jeax0bI wienikHume (Uunu weskHUme rpagol KHOMKou
MbIlWU) OMKPbIMb 60JIbUWE OKHO OJisl NepcoHaxel
TX u RX,

Oaun-Curnan ("1SHOT')

Trg Out

|§I (o |

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

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

F—
i i
—

F‘ulse@l

(usecs)

Dela_'y'

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

Peructp Casura Begombin ("SRSLV'

[ SRSLV
Din ut| [lPOCTON COBUTOBLIN PETUCTP YCTPOWCTBO.

KpaeBble nepexoabl Ha CLK 6yaoyT nepekntoyeHne
KypKa.

04 [l 00 G20

® | | SS *Huskuit, Tonkaet Ha MSB Ha Dout.
C5* (LK

SPI Begombin ('SPISLV"

[11 SPISLV [12

MOST MIS0
DATE Recv

0x|1: [Ox|18
0123

10 [AFAa 13

53* Mede SCK

KoHdpurypupyemsbiii pexxum SPI Slave ycTpoicTBo
('MODEQ', 'MODE1', 'MODE2' nnn 'MODEZ3')

[BOMHON KNWK (Unu wenkHUme npagou KHOMKoU Mbiuu)
OMKpPbIMb 60sIbWeE OKHO YCTaHOBUTL / MPOCMOTPETL
rekc 'DATA' a Takke 'Recv' 6aritos,

SS * Hu3kui, Tonkaet Ha MSB Ha MISO.

OeyxnpoBoaHasa 12C Benombin ("12CSLV")

sedombil pexxum morsibKo 12C yCcTponcTBO.

[BOViHOM KNUK (UTu wiesikHUme rpasouli KHOMKouU
MbiWwU) OmKpbimMb 60/IbWeE OKHO ycmaHoeums /
npocmompems 2ekc 'Send' a Takke 'Recv' bantos




TexkctoBbin LCD 12C ('LCDI2C) Mopt Pacuupenusa SP1 ("EXPSPI')
1,2 unu 4 cmpoku CumsonbHbIn XKK-avcnnei, B " 12 8-6umHbIli pacwupumerib MopmMa Ha OCHOBe
lE LCDI2C IE OZIHOM 13 TPeX PEXUMOB (2 prok3aka, Nnoc OCHOBHOM Q I: MCP23008, c nogaepxkon 'MCP23008.h' kog
Il

XPS
[o2]

SDA sCL pexum), C NOAAEPKKON BbnnoTevHoro koaa Ans
KaXkgoro pexvma yCTpoucTBO NpeayCMOTpPeHO
BHyTpY include_3rdParty nanka.

npegycmoTtpeHo BHyTpu include_3rdParty nanka. Bbl

MoxeTe 3anucaTtb B pernctpbl MCP23008 u npounTath

obpaTtHo GPIO nuH ypoBHW. [NpepbiBaHNSA MOTYT ObITb

BKITHOYEHbI Npu Kaxkaom nameHeHnn GPIO nuH -

cpaboTaBLuee npepbiBaHne Oyaet TonkHyn 'INT' nuH.
s Port Expander SP1 #0

[BONHOW KNWK (Unu wenkHume rnpasou KHOMKoU
MbilWU) OmMKpbimb 60sIblWe okHO yeudemb XK-
3KpaH (1 ycTaHaBNMBaeT ero pasmMep)

[IBONHOWM KNWK (Unu wenkHume IoDIR

TexcrtoBbin LCD SPI ('LCDSPIY) npagol KHOMKOU MbIlU) OMKPbIMb oL
6osibwe okHO yeudemb 8 NUHUIA GPINTEN pro7 - Or+
1,2 unu 4 cmpoku CumBonbHbIA XKK-gucnnein, B noptoB GPIO 1 nogknioyeHHbIe = pros - DR+
m l_ OZIHOM U3 [ABYX PEXUMOB (CTUIMb proK3aka, Mmc noATsArMBatoLLye pesncTopsl. Bel T Flos @ IR+
. . COOCTBEHHbIN pe)|(|/||v|), c I'IOD,ﬂ,ep)KKOIZ Koda MOXeTe UBMEHUTb NoaATArMBaHUA rro4 e+
| GLGIIMOTEKWN NS KaXO0TO PEeXnMa YyCTPOWNCTBO BPYy4HYto, HaXaB 1nu npukpenus N pros - DOr+
EIl:lackpack £ix npegycmoTtpeHo BHyTpu include_3rdParty nanka. CYETYMK, KOTOPbI ByaeT o PIO2 R+

nepuoanyeckn U3MEeHsITb 1X B N Flo1 @ Fr
m %éé}% lﬁ [BOMHON KNVIK (LU WeKHUme npagoul KHOMKOL nopsiike yBernm4eHus. pro0 ® & R+
Node dl Mblwu) omkpeimb 6onbwe okHO yeudems XKK-

3KpaH (1 ycTaHaBM1BaeT ero pasmep)

Tekct LCD D4 ('LCD D4'
MopTt Pacuumpenus 12C ("EXPI2C’)

JluHus 1,2, 04r4 CumsonbHbIn XKK-ancnnen, B o4HOM M3 OBYX PEXMMOB
(cTnnb ptok3aka, Nc COBCTBEHHDIV PEXMM), C NOAAEPKKON Koaa 8-6umHbIli pacwupumerib MopmMa Ha OCHOBe

@ E BUbnnoTeKn ANA KaXKA0ro pexuma ycTponcTBO @ EXPI2C] @ MCP23008, ¢ noaaepKoil 'MCP23008.h' Kog

npeaycmoTpeHo BHYTpU include_3rdParty nanka. SDA L4l npenocTasnseTcs BHyTpu include_3rdParty ' folder.
DB4-DB7 RS I_ 34! Capabilities
flecy [1BOVHON KNVK (LU WesKHUMe Mpagoii KHOMKOU B ox ¢ | ANCIIIN  vortbpanderizcatozn —
Eﬂ( MbiWwu) omKpbimb 6onbuie okHo yeudemsb XKK- INT 'EXPSPI
E - JKpaH (VI Add IODIR.
l_ d N0 Char LCD_D4 #0 E
03 -
— 'YCTPOWCTBO. FTTE pio7 ® Mr+ [ au
ycTaHaBnu1BaeT ero pasmep) @e @a @a 1b 82 Be 1c 09 ] s Ors+  [Delay—
DEFVAL |fF - i
RX Limpar PIOS @ R+ 01
INTCON N
rio4 - Or+ L2
D ;3{,-?-_1 D ;3{,-.',-_1 D lﬁ_t,-?-_]_ @ lﬁ_t,-?._l I0CON PIO3 D R+ O 4
O 1by4 O 20by1 O 20by2 O 20by4 ABOVIHOW KNMK (MU LenKHATe ey P02 ® MR ©s
npaBo KHOMKON MbILLIN) OTKPbITb N |e@ \ Q1
1 ' ' {3 717
OonbLwKnii okHO Kak Ha 'EXPSPI INTCAP o100 @ & Rs O 32

YCTPOWCTBO.

GPIO
ﬁ_HE‘lll:l OLAT

Lhere




Mux LED SPI ("MUXSPI')

@ UXSPI
[

A mynbmunnekcHbil koHmposnep LED Ha ocHoBe
MAX6219 , c nogaepxkon 'MAX7219.h' Ko
npepoctasngaetcs BHyTpu include_3rdParty 'nanka k
TONKHYN A0 BOCbMM 7-CErMEHTHbIX Ludp.

[1BOVIHOWM KNUK (UNK LENKHUTE NPaBO KHOMKOW
MbILW) OTKPbITb OOMbLUMIA OKHO CMOTPETb LBETHOM
7-CermMeHTHbIN gucnnen ungpa.

Rec

ﬁx

10 13
4

B Mux LED SPI #0

Mux LED 12C (‘MUXI2C’)

@ @ HT16K33 , c nogaepxkomn

SDA =\ Adafruit LEDBackpack.h koA npefocTaBnsieTcs
H=4!l BHyTpu include_3rdParty nanka.
ax

MYynbMurieKkcHbIl KoHmporsnep LED ocHoBaHHbIN Ha

[BONHOM KNWK (MK LLENKHUTE NPaBoOW KHOMKOW MbILLIN)
OTKPbITb 6OMbLLNI OKHO BbIBMpPaTL 1 NpocMaTpuBaTh
OOVH U3 HECKOMbKMX LBeTHbIX LED, koTOpbI OH
oTobpaxaer.

18 24 24 42 42

Q 24ar

c Ov OB

'1-Wire' Begombin ("OWISLV')

g8edombIl pexxum mosbko 12C ycTponcTBo.

[BOVIHOWM KNUK (Usu wesikHume rpagoli KHOMKouU
MbILWU) OMKPbIMb 60MbUWe OKHO ycmaHoeums /
npocmMompems BHYTPEHHUE PerncTpbl U
napannenbHbIn BBOA-BbIBOA NMHaX. Bbl moxeTe

URD W 1D One

N3MEHUTb Harpy3o4yHble
pe3ncTopbl BBOAA-BbIBOAA
BPYYHYIO, LLENKHYB Unn
MPUKPENUB CHETYUK, KOTOPbIN
OyaeTt nepuognyeckm N3MeHsaTb
NX B NOpsiAKe YBENUYEHUS.

TFT Oucnnen ('TFT)

AnadpyT™ TOHKOMNNEHOYHbIN TpaH3UcTOopHLINA XKK-aucnnen 128 x 160
nMKcenew ToNKHyn ¢ WuHbl 'SPI'.

'DS*' nuH saBnsieTca BbIGOP AaHHbIX / kOMaHabl u 'CS™
NH AKTUBHO-HU3KMI BbIOOP Ynna Het

C6poc nuH npegocTtaenseTcs, Ho cuctema Cobpoc
cbpacbiBaeT €ro ..

[BoViHOW KNUK (Unu weskHUme rpasgou KHOrMKkou
MbIWU) OTKPbITL 60/1bWe OKHO 4Ymob6bI yeudemb
akpaH ducnnesi TFT

Kapra namaru SD (‘SD DRV’)

Heb6onblwown 8-merabantHein SD-anck TonkHyn ot SPl curHansl, un
oTpaxaeTcs B 'SD' nodkamasioza B katanore
3arpyxeH nporpamma ( 'SD' nogkatanor 6yget
co3AaH, ecnu oTCyTCTBYET).

[BOMHOW KNWK (Unu wesikHUme rnpasoul KHOMKou
MbIlWU) OMKPbIMb 60sIbWe OKHO yeudemb
CnpaeoyHuku, ®alinbl, a Takke codepxaHue.

CS * HM3KMI, YTOOLI aKTMBUPOBATb



Waroebin asurarens ("STEPR)’
W STEPR |E
B3

MpuvHMMaeT curHanbl ynpaBneHus KaTyLwKon Ha 2
unu 4 nurnax. 'Steps' dosmkeH 6bimb KpamHbIm 4.

Fl ucnonb3oBaHue '#include <Stepper.h>' ,
{ (=
2 4

YT06bI MMUTMPOBATL YMeHbLLEHWE Nepegayn Ha N B
P2 steps P4| Bawem nporpamMma, UCMOMNb3ynTe CHETUMK MO MOZYIHO
Iﬁ m Iﬁ N, 4TOObI ONpenenuTb, korga Ha camom aerne
Bbl3blBaTb 'Stepper.step ()’

[o6aBneHHbI MOMEHT Harpy3km U MHEPUMSt Harpy3kn MoryT BbITb yka3aHbl B
davine /0" YcrponcTaa *.ixt '(cm. MonHyro cnpaBky).

UmnynbcHbin lllaroesin asurarens ("PSTEPR)'

10 EER] o7 |

EN* DIR

Kaxgbin HapacTatowun LWAT ' causes one (micro)step
in the direction controlled by ' DIR ' when enabled by a
low on ' EN", 'Steps' do/mkHO 6bImb KpamHbIM 4, a
Takke "MMUKPO ' OOMKHO ObITh 1,2,4,8 unu 16 Mukpo-

Liaru 3a noJiHbIlU waea.

STEP steps micro
[loGaBneHHbIN MOMEHT Harpy3ku U MHEPLNS Harpysku
MOryT ObITb YkasaHbl B dpavne 'l/O' YcrponicTea *.ixt

'(cm. MonHyto cnpaBky).

Oeurarenb nocroaHHoro Hanpsxexuua (‘MOTOR')

MpuHumaeT curHans! WM Ha wupoTHO-
Iﬁ MOTOR Iﬁ MMNyNbCHaA MOAYNALMSA NH, YPOBEHb CUTHaNa Ha
P Enc| Dirv BeiBOAMT 8 MakcMMyMoB 1 8 MUHUMYMOB Ha
Koneco pesonoums Ha Enc .
_ [ob6aBneHHbIi MOMEHT Harpy3ku 1 MHepLUMsi Harpysku
Dir MoryT BbITb yka3aHbl B channe 'l/O' YcTporicTea *.txt
IE '(cm. MonHyo cnpaBky).

MonHas ckopocTb cocTaBnsieT novtn 3 obopoTta B cekyHay 6e3
OOMNOSHUTENBHOW Harpy3ku.

Cepeoasurarens ("SERVO'

SERVO
MpuHMMaEeT UMNYNbCHbIE CUrHarbl YNpaBrieHnst Ha
yKa3aHHOM MUH.
MoxeT BbITb M3MEHEHO, YTOObI CTaTb HENPEPbLIBHBIM
BpaLleHneM, OTMETUB HUXKHMI NeBbIA onaXok

Lo

" osou NleHepaTtop Umnynscoses ( 'PULSER'’

leHepupyeT curHanbl LMpoBOI ocumnnorpaMmma Ha

BLED 12 Ka3aHHOM MWH
& _M.Mn y '
o UL BbibepuTe 6a3y BpemeHn B Munnuncekyngax (‘'msec')

i 1000

unm mukpocekyHaax (‘usec')

usecio Wmsec M . 50
Ii MHUManbHbIA Nnepuod coctaenseT 50 MUKpOCeKyHA,

Period MEALIL MUHUMarbHas ,EI,J'II/IpTeJ'IbHOCTb nMnynbca 10p ’
MukpocekyH. Oba 3HaveHus (ecnu ¢ cydnkcom

'S"). bByoeT macwTabupoBaTbCsa C NaHEeNn MHCTPYMEHTOB MOM3yHKa

/0 S'

Bbibepute nonoxurensHole umnynscel (0T 0 go 5 B) unu otpuuatenbHble

nmnyneckl (0T 5 B go 0 B).

AHanoroebin NeHepatop PyHkuuu ("FUNCGEN’)

eHepupyeT aHanoroBbin CurHansl ocuunnorpaMmma

FUNCGEHN E
Ha yKasaHHOM MUH.

O ANV

ARV A MuHuManbHbIi 'Period’ coctaBnsiet 100 MUKPOCEKyHA,

AR ey MacLUTabupyeTcst ¢ NaHenn UHCTPYMEHTOB MOJI3YHKOM
(usecs) 10 S' (ecnu cydpdukc 'S").

CMHyCOI/ID,aJ'IbeIe, TpeyroJibHble U1 I'II/IJ'IOO6p83HbIe
BOJIHbI.

Period 10000

Mporpammupyembin 'I/O' YcTponcteo ('PROGIO")
E0][PROGIOIERY

I01 I02

UNO

lonbin 'Uno' nnaTa, KoTopbIv Bbl MOXETE nporpamma (c
oTAenbHbIM Nporpamma), 4Tobbl nogpaxats 'I/O'
YCTPOWCTBO Yb€e NOBEAEHME Bbl MOSTHOCTbIO
onpegenseTe.

9710T pab 'Uno' moxeT He nmeTb 'I/O' YcTpolicTea
COBCTBEHHOIO - OH MOXET COBMECTHO UCMOoNb30BaTb
Tonbko tpo4 nuHax (101, 102, |03 n 104) coBmecTHO ¢
Beaywmm 'Uno' unu 'Mega', KoTopblin HaxoanTcs B
OCHOBHOM OKHO JlaGopaTopHas naHenb ,

0

104

lenkHume npaeoli kHonkol Mbiwu ( VN [eoUHOU KJIUK ) Ha HEM, YTOObI
OTKPbITb BONbLUNIA OKHO, NOKa3biBasi ero MaHenb ¢ kogom a Takke NaHenb
C nepeMeHHbIMMU , 1crnonb3oBaHve ®dann | 3arpy3nTb 3arpy3nTb HOBbIN
nporpaMmma B 3TO Be4oMOoe YCTPOMCTBO 'Uno' - ero BbiNONHeHWE Bcerga
0OCTaeTCs CMHXPOHM3NPOBaHHLIM ¢ Beaywmm 'Uno' nnn 'Mega’.

locne Haxamusi éHympu e2o [aHenb ¢ KOAOM , y Thl MOXELLb Aaxe
ncnonb3osatb ®ann | BeinonHutsb B LWar nnv BeinonHutb [o nnu
BbinonHutk Moka BHyTpW NOAYNHEHHOrO YCTPOMCTBA NporpaMmma (seayLun
'Uno' unu 'Mega' 6ygeT 4OCTaToMHO BbINOMHUTE AN CUHXPOHU3aLMn).




Mbe3zoanekTtpuueckum AuvHnamuk (‘PIEZO’

|ﬁ PIEZO
0 "Cnywatb" curHansl Ha ntobon BeiGpaHHbI 'Uno’ unu 'Mega
MUH.

KHonka TaxkroBasa ("PUSH)’

PUSH Iﬁ HopmanbHO OTKpbITbI MOMeHTanbHbIN KHOMKa Ans + 5B
S UInun 3a3emIieHus
¢
ol
PUSH |ﬁ . .
HopmanbHO OTKPbITLI GFTOKMPOBOYHBLIM KHOMKa Ans + 5B

|L=:ch

W 3a3eMneHuns
L (HaXXmMUTe KHOMKY "3aLlenka”, YToObl NepenTn B 3TOT PEXUM).
chl
Bbl MOXeTe 3aKpbITb KHOMKY, HA)KaB Ha Hee. Unn Haxas Nodyto knasuLly Ha
KnaBuaTtype - OTCKOK KOHTaKTOB OyaeT Npon3BoaAnTLCS TOMbKO Npu
MCMonb30BaHUN KNaBuLla ANs MHTepBanoB KIou.

Cnanpg pe3sucrtop (‘R=1K")

R=1K [og

ij 3emMrie, Nnpn3emMnAaTbCA.

MNoBbiweHne Ha 1 KOMm go + 5 B UJTN noHmxkenne Ha 1 kKOm K

LisetHou LED ('LED’)

R, Y, Gunn B LED nogkntoyeH mexay nobon BblOpaHHbIN
'Uno' unu 'Mega' nuH n nMbo HasemHbIn, Nnbo + 5V.

4-LED psn ('LED4’
LED4 R,Y, Gunn B psauvs 4 ceeTtoanonoBs, NOOKIHOYEHHbIX
lof4 Mexay Yemabipe nodpsd 'Uno' nnn 'Mega' nuHax 1 nuéo
e0e Ha3eMHbI, Tnbo + 5V. MNoctaenaembii1of4 nuH Homep
i . COOTBETCTBYET cambin fieBbin LED.

7-cermeHTHbiX LED Lin a ("7SEG’

CermeHT 7-LED_ uBeTHom undpa. MNoctaBnsiembii1of4 nuH
HoMep npeacTaBnseT coboi NepBbii U3 Yembipe Nodpsd
'Uno' nnu 'Mega' nuHax. YpoBHu active-HIGH Ha aTtux 4
nMHax onpeaensioT Ko WwecTHaguaTepuyHbIi 4ns
Tpebyemoro ancnnesa undpa (ot '0' go 'F'), rae mnagwmn
HOMep NH COOTBETCTBYET MraglemMy 3HavalleMy 6uTy koga
LwecTHaaUaTepuUYHbIN.

Pin Nepembiuka ('JUMP')

lNosBonsaeT coeanHnTb Asa 'Uno' nnu '‘Mega' nmHax BmecTe,
€crnn 3TO He co3aaeT SNEKTPUYECKUA KOH(PINKT.

Cwm. MonHein MomoLb dann Ans BO3MOXHbLIX NPUMEHEHUI
3TOro YCTPOUCTBO (BONBLUMHCTBO M3 HUX BKIOYAOT
npepbiBaHns)

AHnanoroBbin Cnange

|

o - +5\
Cnanpgep-koHTponupyembin noteHuuomeTp. 0-5 B oo
TONKHYN no6or BbibpaHHbIN 'Uno' nnn 'Mega' nuH.
||
ov



mMeHa HYK
dann:

3arpyaurtb INO unu
PDE Prog @

MosBonsieT nonb3oBaTento BbiIbpaTb Nporpamma
avin ¢ BbIBpaHHbIM pacluMpeHeM. nporpamma
cpasy xe pa3obpaHHbIN

U3ameHnuTb/MpocmoTp

€eTb

OTKpbIBaeT 3arpyXeHHbIVi nporpamma ans
npocmoTpa / pefaKkTMpoBaHus.

CoxpaHutb
H

CoxpaHutb oTpegakTMpoBaHHOE cogepXaHue
nporpaMmma BO3BpaLlaeTcsi K OpUrmHanbHOMY
nporpamma cpann.

CoxpaHuTb Kak

CoxpaHuTb OTpedaKkTUpoOBaHHOE COAepPXMMoe
nporpamma nog Apyrmm nmeHem canin.

Cnenyowmumn
(‘#include"') -

Mpoasuraet NaHenb ¢ KOAOM, YTOObI
0TOGpas3nTb cnegywwmi '#include’' dann

npeabl um BosspawaeTt aucnnen NaHenb ¢ KOAOM K
- npeablgyLemy gann

Buixon Bbixoa n3 UnoArduSim.

KoHdurypupoBartsb:

'I/O" YcTpoucrtBa

BbibepuTe xxenaemoe KONMYeCTBO KaXgoro
TMNa ycTpomncTBo (paspeLueHo 8 6onblumx n 16
ManeHbkux, 'l/O' YcTponcTtea)

HacTtpounkm

Bbibepute aBTOMaTUYECKMI OTCTYN, LUPUAT
rapHuTypa, HeobsizaTenbHbIn 60MbLWMI pasmep
WwpundTa, 9KCNEPTHBIN CUHTaKCUC, Normyeckue
onepaTopbl KIMYEBbLIX CNOB, NPUMEHEHWEe
rpaHuL, MaccuB, Nokas Bepcum 3arpyska, 'uno’
unu 'Mega' nnaTa v gnvHy 6ycgepa TWI

Hawntu:

Ascend Call Stack

func

MepenTtun Kk Npegbigywemy aboHeHTy
hyHKLUMOHAmNbHbIN MOAYIb B CTEK
BbI30BOB - [laHenb ¢ nepeMeHHbIMU
oTperynupyert, 4Tobbl Nnokasatb, Y4TO
MeCTHble XUTenu PyHKUMOHanbHbIe
Moaynm

Crek Bbi3oBOB Descend

func

MepenTu Kk cnegyowemMy Ha3BaHMo
PYHKLMOHAaMNbHbIA MOAYMb B CTEK
BbI30BOB - [laHenb ¢ nepeMeHHbIMU
OTperynupyeT, 4Tobbl NoKasaTb, YTO
MECTHbIE XUTenun oyHKUNOHanbHbIe
Moaynm

YCcTaHOBMUTb TEKCT
Uckartb (Ctri-F) ¢

AKTMBUPYNTE NaHeNb peaaKkTMpoBaHust
Haitu, utobbl onpeaennTb TEKCT ANns
noucka.

Hautn Cneayowmm TeKcr
i

text

MepenTtu K cnegyowemMy BXOXOEHMIO
Tekcta B [NaHenb ¢ KOAOM (ecnu OHO
NUMeeT aKTMBHbIN POKYC) UIu K
crnepyoLemy BXOXOEHUIO TEKCTa B
lMaHenb ¢ nepeMeHHbIMK (ECn BMECTO
3TOr0 OH UMEET aKTUBHbIA GPOKYC).

Hawntu Mpepbiaywun

TeKcT T

MepenTun K NpedblayLeMy BXOXAEHUIO
TekcTa B [NaHenb ¢ kKogoMm (ecnu oH
NMeeT aKTMBHbIN POKYC) UIn K
npeablayliemMy BXOXOEHMWIO TEKCTa B
lMaHenb ¢ nepemMeHHbIMU (ECNN BMECTO
3TOro OH UMEET aKTMBHbIN (POKYC).




BbinonHUTL:

War c saxonom (F4) B

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

War c o6xonom (F5)

E’E

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

War c Bbixoaom (F6)

ABaHcbI BbINnonHeHune no JJocmamoyHo,
Umobbi ocmasumb meKyuuli
yHKUUOHarbHbIU MOOYIb,

Onuun:

LWar c o6xopgom CTpykKTypbIl /
OnepaTtopbl

MponeTtuTe CkBO3b
KOHCTPYKTOPbI, 4ECTPYKTOPbI 1
neperpysky onepaTopa
PYHKLMOHAMNbHBIN MOOYIb BO
BpeMmsi ntoboro wara (T.e. OH He
OCTaHOBUTCH BHYTPU 3TUX
dyHKUMOHaNbHbIE MOAYNN).

MopenvpoBaHue perucrpaumm-

pacnpegeneHus

HasHaubTe nokanbHble
PYHKUMOHANbHbLIA MOAYIb B
pernctpbl ATmega cBob6ogHO
BMECTO CTeka.

BoinonHuurtb Ao (F7)

Pa6oTtaeT Ha nporpaMma, ocmaHoeKa
Ha HyXHOU NUHUU npogpamma - Npexne
YyeM ucnonb3osaTb BeinonHuts [o, Bbl
[IOMMKHbI CHaYana LenkHyTb OCHOBHOM
MOMEHT Ha HY)XHYI0 CTPOKY nporpaMma.

bo6aBneHa 3apepxka loop ()

HobasbTe 1 MunmcekyHay. (no
YMOJHYaHMIO) Ha KaXabli 3BOHOK
nernst () (ecrnv nonb3oBaTenb
HUrge He 406aBUN HUKAKMX
3agepxek)

-

BoinonHuutb MNMoka F'w

PaboTaeT Ha nporpamma, ocmaHoseka,
Koza0a ebI0esieHHOe MECMOIOOXeHUe
lNaHerib ¢ nepemeHHbIMU nepeMeHHas
bydem 3anucaHo & criedyrouem
(HaXXMNTE HA OCHOBHOW MOMEHT
Xernaembl NyHKT nepeg
ucnonb3osaHvem Run-Till).

BbinonHuurts (F9)

Iz

PaboTaeTt nporpamma.

MpuocTaHOBUTL @
(F10)

OcTaHoBKM Nporpamma BbiNonHeHue (U
3amopakusaem epemsl).

C6poc C6pacbiBaeT nporpamma (Bce 3Ha4YeHus
3 nepemeHHble cbpacbiBaloTcs B
- 3Ha4veHue 0, a BCce ykasaTenu
nepemeHHble copacbiBatoTcs B 0x0000).
AHMMaHMﬂ ABTOMAaTUYECKM NOLLAroBbIE

nocnegoBaTtesibHble CTPOKM NporpamMmma
¢ 0obasneHHoU UCKyccmeeHHoU
3adepxKol 1 BbiAeneHne TekyLLen
CTPOKM Koaa.

3ameanneHHoe ABMXXeHue

3ameansiet Bpems B 10 pas.

Owunbka npm
HEeMHUUUaANIUM3upoBaHHOM

MoMeTUTb Kak OLLIMOKY
AHanuanpoBaTb Be3fe, rae Ball
nporpamma neltaeTtcs
MCnonb3oBaTh NepemMeHHas 6e3
npeaBapuUTenbHON
VHULManM3aumm ero sHayeHusl.

Moxkasarb Mporpamma
3arpyska

Mokaxunte nporpamma 3arpyska
Ha 'Uno’ unun 'Mega' nnara (c
3ajepXXKon oneparopa).

PaspelumTb BNOXEeHHbIe
npepbiBaHUA

PaspelwnTb noBTOPHOE
BKITOYEHWE C NMOMOLLIbIO
'interrupts. () ' U3HYTPU
nognporpammbl 06cnyxmBaHms
npepbiBaHWi Nonb3oBaTeNs.




NepemMO6GHOBUTDL:

PaspewuTtb aBTO (-)
Cokpawarbsca

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

OkKHa:

MonuTtop "Serial’

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

MUHMMarnbHan

OO6HoBnsanTe gucnnen MNaHenb ¢
nepemMeHHbIMU TONbKO 4 pa3a B CEeKyHAy.

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 MNMomolub:

Pexum "Yt0o 310 TaKOoE"

(Ctrl >)

OTBoranTe B pexunm cnpasku «4To 31O
Takoe» - 3aTeM, LLUEMKHYB 3NIEMEHT MEHIO,
naHenn NHCTPYMEHTOB UMW TEKCT CTPOKK
COCTOSIHMS, 0OTOBpasnTCs BCnbiBaoLLee
OKHO, cogepallee 06bsICHEHNE Ha
aHIMACKOM A3bIKE, KOTOPOE MOXKHO
ckonupoBaTb / BCTaBuUTb B ntoboe
npunoxeHve Ansa nepesoja.

Pin AHanorosbif
OcuunnorpaMmmo

BbicTpbin Momowb ®ann

OtkpbiBaeT UnoArduSim_QuickHelp PDF
ann.

MonHbin Momowb ®ann

OtkpbiBaeT UnoArduSim_FullHelp PDF
dann.

UcnpasneHma Owumnbka

npOCMOTpeTb BaXXHbl€ UcnpaBieHnsa
owmnbka c MOMeHTa npeabigyuiero
BblMNyCKa.

U3meHeHusn /| YnyvwieHusa

[MpocMOTp 3HAUUTENbHBIX U3MEHEHU U
YIyYLlEeHUn No CpaBHEHMIO C
npeabiayLMM BbIMyCKOM.

Oxkono

OToGpaxaeT Bepcuio, aBTOPCKOe NpaBo

BoccTaHoBUTbL CBEPHYTLIN Pin AHanorosbIn
OcuunnorpammMo OKHO.
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