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Arduino Nano

[Tnmatdopma Nano, nocTpoeHHas Ha MUKPOKOHTposiepe ATmega328 (Arduino Nano 3.0), umeer
HeOoJbIlINe pa3Mephl U MOKET MCII0Ih30BaThCA B TabopaTopHEIX paboTax. OHa KMeeT CX0XKYIO C
Arduino Duemilanove ¢yHKIMOHANIBHOCTL, OMHAKO OT/IMYaeTCs cOopKoi. OTInyue 3aK/II049aeTcs B
OTCYTCTBHUY CHUJIOBOT'O pa3beMa ITOCTOSTHHOTO TOKa 1 paboTe uepe3 Kabenb Mini-B USB.

KpaTKne XaPaKTepHUHCTHKH

MUKPOKOHTPOIIIED

Pabouee HampsxKeHMe (JIOTUYECKUM YPOBEHB)
BxopHOe HanpsikeHue (peKOMeHOyeMoe)
BxogHoe HanpsxeHue (IpegenbHOe)
Hudposrie Bxomgwl/Bexomb

AHanIoroBble BXOOEI
[ToCTOSTHHBIN TOK Yepe3 BXOMI/BBIXOM
Oen-naMaTh

03y

EEPROM
TakToBas 4acToTa
Pasmepn

ITutranue:

Atmel ATmega328

5B

7-12 B

6-20 B

14 (6 13 KOTOPBIX MOTYT KUCIOJIb30BaThCSA KakK
BeIXOOH [ITKUM)

8

40 MA

32 K6 (ATmega328) npu atom 2 K6
HCIIOJIb3YIOTCS [JId 3arpy34uKa

2 K6 (ATmega328)

1 K6 (ATmega328)

16 MI'

1.85cmx 4.2 cMm

Arduino Nano MoXeT moy4aTh IUTaHue dyepe3 mopkmodenne Mini-B USB, unu oT HeperynupyeMmoro
6-20 B (Be1BOA 30), unu perynupyemoro 5 B (BeIBOf 27), BHEILIHET0 MCTOYHKKA MUTaHHUS.
ABTOMaTHYECKM BHIOMPAETCS UCTOUHUK C CAMBIM BHICOKMM HAIPSXKEHUEM.



Mukpocxema FTDI FT232RL nony4aeT nuTaHue, TOJIbKO eCIu caMa IjatgopMa 3anutaHa oT USB.
Takum o6pa3om mpu paboTe OT BHeIIHero uctoyHuka (He USB), 6ymeT oTCyTCTBOBaTh HaPsIXKEHUE
3.3 B, rerepupyemoe mukpocxeMmou FTDI, npu atom cBeTopuonsl RX 1 TX MUTalOT TOIBKO IPHU
Ha/nu4ye CUTHaa BBICOKOT0 YPOBHS Ha BeiBomax 0 u 1.

INamsare

MuxkpokorTpoiep ATmega328 umeet 32 Kb ¢rem-naMsaTu a1 xpaHeHUs Kofia IporpaMMel, 2 Kb
UCIIONIb3yeTCs O XpaHeHUs 3arpy3uuka. ATmega328 umeet 2 Kb O3Y u 1 K6 EEPROM.
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Kaxpgeiit u3 14 mudpoBbix BeIBOA0B Nano, ucnonb3ys Gyukiuu pinMode(), digitalWrite(),

u digitalRead(), MOxKeT HacTpauBaTLCS KaK BXOJ MJIU BRIXOM. BHIBOOE pab0TalOT IPU HANPSIXKEHUU D
B. Kaxpwiii BEIBOA MMeeT Harpy304YHBIM pe3uCcTop (cTaHmapTHO OTKI049eH) 20-50 KOM 1 MOXeT
mpomnyckath 70 40 MA. HekoTopkie BEIBOAB UMEIOT 0COOBIe (PYHKIUU:

e [TocnenoBarenbHast muHA: 0 (RX) u 1 (TX). BeiBonb! ucnonb3ytoTes ois nonyderus (RX) u
nepegayu (TX) gauneix TTL. [laHHBIe BBHIBOIB MOOKII0YEHE! K COOTBETCTBYIOIIMM BHIBOaM
MUKPOCXeMHI mociienoBaTenbHou muHel FTDI USB-to-TTL.

e BHemrHee npepbiBaHue: 2 B 3. [laHHBIE BHIBOOE MOTYT OBITh CKOH(OUTYPUPOBAHEI HA BHI30B
IpepeiBaHKs MO0 Ha MIAAIIeM 3HaUYeHuH, TH00 Ha IepeqHeM WU 3afgHeM GPOoHTe, Uk IIPH
“3MeHeHUM 3HaueHus. [logpobHas nHGOPMaIlMsg HAXOOUTCS B OMMUCAHUU QYHKIUU
attachInterrupt().

o [IINUM: 3, 5, 6, 9, 10, u 11. JIr060# u3 BEIBOmOB oOecneuynBaeT IIIMM c pa3pemesueM 8 Out
npu nomoury pyHKIuKu analogWrite().

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). ITocpencTBoM maHHBIX BEIBOIOB
oCylLIeCcTBIsgeTCs CBI3b SPI, KoTOpas, X0Td U IIOANEePXKUBAETCA alllapaTHOU 4acTho, He


http://arduino.ru/Reference/PinMode
http://arduino.ru/Reference/DigitalWrite
http://arduino.ru/Reference/DigitalRead

BKJ/IIOUeHa B I3LIK Arduino.
e LED: 13. BcTpoeHHBIN CBETOAMOM, TOOK/TIOYEHHEIN K ¢ poBoMy BhiBoay 13. Ecnu 3HaYeHue
Ha BBIBOJ€ UMEET BHICOKMH ITOTEHITNAJI, TO CBETOOUOI TOPUT.

Ha nmatdopme Nano ycTaHOBIIEHH 8 aHAIOTOBHIX BXOMIOB, KaXK/blil pa3pemieHueM 10 OuT (T.e. MOXKeT
npuHuMaTh 1024 pa3nuuHbX 3HadyeHUs1). CTaHAAPTHO BHIBOAK MMEIOT Auana30H u3MepeHus 00 5 B
OTHOCUTEJIbHO 3€MJIU, TEM He MeHee UMeeTCs BO3MOKHOCTh U3MEHUTh BEPXHUY IIpefesl IOCPEeLCTBOM
¢byukuuu analogReference(). HeKoTopeie BEIBOIE UMEIOT NONIOTHUTENbHEIE (QYHKINN:

e I12C: 4 (SDA) u 5 (SCL). [TocpenacTBOM BEIBOOOB OCYyIecTBIsAeTCS CBA3b [2C (TWI). g
co3paHus ucmnosb3yercs 6ubmuoreka Wire (nadopmanus Ha carite Wiring).

IonoHUTEIbHAS ITapa BEIBOAOB MIaT(GOPMHI:

e AREF. OnopHoe HanpsXeHUe A1 aHaJI0TOBLIX BXOAOB. Mcnonb3yeTcs ¢ pyHKIuEen
analogReference().

e Reset. Hu3kuil ypoBeHb CUTHaJIA Ha BLIBOZIE Ilepe3arpyxkaeT MUKPOKOHTposiep. OOBYHO
IpUMeEHsSeTCs AJ1s MOOKIYeHNs KHOIIKY Ilepe3arpy3Ky Ha IjlaTe pacClIupeHus, 3aKphlBallen
IOCTYT K KHOTIKe Ha caMoi miaTe Arduino.

CBa3b

Ha nnaTtdopme Arduino Nano ycTaHOB/IEHO HECKOJIBKO YCTPOUCTB [JIs1 OCYIIECTBIEHUS CBI3HU C
KOMITBIOTEPOM, OIPYTUMU yCTporcTBaMu Arduino unu MUKpPOKOHTposlepamMu. ATmegal68 u
ATmega328 nmoapmepxuBaioT nocnegoBatenbHbl HTEPDeric UART TTL (5 B), ocyiiecTBisgseMbIi
BeiBogamu 0 (RX) u 1 (TX). YcranoBnenHas Ha mnate mukpocxeMma FTDI FT232RL HampaBnsier
naHHBIY nHTEepderc yepeld USB, a gpauBeps! FTDI (Bki1toueHE! B mporpammy Arduino)
IIPEJOCTaBMSIOT BUpPTyanbHE COM mopT nporpaMMe Ha KOMITbIOTEPE. MOHUTOPUHT
nocjieoBaTeIbHOM MUHH (Serial Monitor) nmporpaMMsl Arduino mo3BoIsieT IOCHUIATh U MOIy4YaTh
TEKCTOBbIE TaHHbIE IIPU NTOAKII0UeHuN K nnatdopme. Ceetonuons RX u TX Ha mnatdopme OynyT
MUTaTh [IpU Nepefade HaHHBIX yepe3 MukpocxeMmy FTDI unu USB nogkniodenue (HO He IpU
MCIIOJIb30BaHUY MOCIIe0BaTEIbHOM Ilepefayun 4yepe3 BHBOAL O 1 1).

BubnuoTekoit SoftwareSerial Bo3M0KHO CO3[aTh IIOC/IENOBATEIbHYIO ITIepefaydy JaHHBEIX yepe3 ai060i
13 MU(MPOBHIX BEIBOIOB Nano.

ATmegal68 u ATmega328 nogmepxuBaT uaTepdeice [2C (TWI) u SPI. B Arduino BKIoYeHa
6ubnuoteka Wire st ynobcTBa ucnonb3oBanus munb [2C. Bonee nmoppobHas nHGopMaIus
HAXOMNUTCS B IOKyMeHTauuu. [ ucrnonb3oBanus uHTEPderica SPI 06paTuTeCh K TEXHUYECKUM
OAaHHBIM MUKPOKOHTpO/U1EpoB ATmegal68 u ATmega328.

IIporpamMupoBaHHue

[Tnatdopma nmporpammupyetcs nocpenctsoM I10 Arduino. i3 menio Tools > Board BeiOupaeTtcs
«Arduino Duemilanove unu Nano w/ ATmega328» (coriaCHO yCTaHOBIEHHOMY MUKPOKOHTPOJITIEDPY).
[Togpo6Hast nHGOpPMaIKs HaXOAUTCS B CIIPABOUYHUKE M MHCTPYKIIUSX.

MukpokorTposnepsl ATmegal 68 u ATmega328 nocTaBiag0TCA C 3alMCaHHBIM 3arpy34uKoM,
001eryaoumM 3aluch HOBBIX TporpamMM 6e3 MCI0JIb30BaHUS BHEIIHUX IIPOrpaMMaTopoB. CBSI3b
OCYIIECTBIIAETCS OPUTUHANIBHEIM TPOTOKO0JIoM STK500.

ViMeeTcs BO3MOXKHOCTb He MCII0JIb30BaTh 3arPy34YUK U 3allpOrpaMMUPOBAaTh MUKPOKOHTPOJITIEP Yepe3
BeIBOZHI 6710Ka ICSP (BHyTpHCXeMHOe TporpaMmupoBanue). [TogpoOHas nHGopManus HaXOOUTCS B



NaHHOW MHCTPYKIIUHU.



