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Aduino Nano sa CH340G c USB ka0Oenem (Kuramn)
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[Tnmatdopma Nano, mocTpoeHHas Ha MUKPOKOHTposnepe ATmega328 u CH340G B kauectBe USB -
RS232. meeT HeOombIIve pa3Mephl M MOXKET HUCIIOIb30BaThCS B 1abopaTopHbIX pabotax. OHa UMeeT
cx0xy10 ¢ Arduino Duemilanove ¢pyHKIMOHaNIBHOCTD, OHAKO OT/IMYAETCS COOPKOM. OTIuyne
3aKJII049aeTcs B OTCYTCTBUU CUJIOBOTO pa3beMa ITOCTOSTHHOTO TOKa ¥ paboTe yepes Kabesnb Mini-B
USB.

KpaTkue xapakKTepuCTHKH

Ludposrie Bxogwl/Bexoms 14 (6 13 KOTOPBIX MOTYT KUCIOJIb30BaThCSA KakK
BeIXOOH [ITUM)

AHasorossle BXOIH 8

[ToCTOSTHHBIN TOK Yepe3 BXOM/BBIXOM 40 MA

dremn-naMsaTh 32 K6 (ATmega328) npu atom 2 K6
UCIIOJIb3YIOTCA [JId 3arpy34uKa

03y 2 K6 (ATmega328)

EEPROM 1 K6 (ATmega328)

IIuranue:

Nano mMoxeT nojgy4ats nuTaHue 4epe3 nopkiwodeHre Mini-B USB, unu ot Heperynupyemoro 6-20 B
(BeBOp 30), unu perynupyemoro 5 B (BeIBof 27), BHEIIHETO UCTOYHUKA MUTAaHUS. ABTOMAaTU4YECKH
BEIOMPAETCS UCTOYHUK C CaMBIM BEHICOKUM HaIPSKEHUEM.

Muxkpocxema CH340G nony4aeT nuTaHue, TOIBKO eClId caMa IjaTdopMa 3anuTtana oT USB. Takum
obpa3oM mpu paboTe oT BHelrHero uctounuka (He USB), 6ymeT oTcyTcTBOBaTh HanpsixkeHnue 3.3 B,
reHepupyemoe Mukpocxemor CH340G, npu atoMm cBetoauonsl RX u TX Murai TOJbKO IPU Halu4due
CHTHaJIa BEICOKOTO YPOBHS Ha BhBomax 0 u 1.



INaMmarse

MukpoxkorTposnnep ATmega328 umeet 32 kb dnem-namMaTu g XxpaHeHUs Kofa IporpaMmel, 2 Kb
UCIIONIb3YyeTCs 1Sl XpaHeHUs 3arpy3uuka. ATmega328 umeet 2 Kb O3Y u 1 K6 EEPROM.

Bxonas! 1 Beixoas! (BHeIIHHHM BHI TOBapa MOXKeT OTIMYAThCS OT JaHHOro (h)oTo)
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Kaxmeiit u3 14 1mudpoBbix BeIBOI0B Nano, ucnonb3ys Gyukiuu pinMode(), digitalWrite(),

u digitalRead(), MoxkeT HacTpPauBaTLCS KaK BXOJ MUJIU BEIXOM. BHIBOOE! pab0TAIOT IPU HANPSIXKEHUU 5
B. Kaxpriii BEIBOA MMeeT Harpy304YHBIM pe3ucTop (cTaHmapTHO OTKmI04eH) 20-50 KOM u MOXKET
mpomyckath 10 40 MA. HekoTopklie BEIBOIBE UMEIOT 0COOBIe PYHKIUU:

e [TocnenoBarenbHast mimHa: 0 (RX) u 1 (TX). BeiBons! ucnons3ytorced s nonyderus (RX) u
nepenauu (TX) manaeix TTL. [laHHBIE BEIBOObI IIOAK/IIOYEHBl K COOTBETCTBYIOIIIMM BEIBOJIAM
MUKpOCXeMsl nocnenoatenbHon muHsl CH340G USB-to-TTL.

e Buenrnee npepbiBaHue: 2 U 3. [laHHBIE BHIBOOE MOTYT OBITH CKOHOUTYPUPOBaHE Ha BHI30B
TpephiBaHus MO0 Ha MIAOIIEM 3HaUYeHUH, MO0 Ha IepeqHeM WU 3afHeM QPOHTE, UK TTPU
“3MeHeHuM 3HaueHus. IlogpoOHas nHGOPMAIMsI HAXOOUTCS B OMMCAHUM QYHKITUU
attachlnterrupt().

e IINM: 3, 5, 6,9, 10, u 11. JIto60# u3 BEBOIOB 00ecneunBaeT [IIMM c pa3penierueM 8 6UT
npu nomouy ¢pyukuuu analogWrite().

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). ITocpencTBoM JaHHBIX BHIBOJIOB
ocylIecTBIgeTCs CBI3b SPI, KoTopas, X0Td U [OAJEePXXKUBAETCS allllapaTHOU 4acCThI0, He
BKJII0YeHa B I3hIK Arduino.

e LED: 13. BcTpoeHHBIN CBETOAMOM, TOOK/IIOYEHHEIN K U poBoMy BhiBoay 13. Ecnu 3HauYeHue
Ha BBIBOJE€ MMEET BHICOKHU IOTEHIIAAJI, TO CBETOOUOM TOPHUT.

Ha nmatdopme Nano ycTaHOBNIEHH 8 aHAIOTOBHIX BXOMIOB, KaXK/blil pa3pemieHueM 10 OuUT (T.e. MOXKeT


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

npuHuMaTh 1024 pa3nuuHbX 3HadyeHUs1). CTaHAAPTHO BHIBOOE UMEIOT AUana30H u3MepeHus 0o 5 B
OTHOCUTEJIPHO 3eMJIU, TEM He MeHee UMeeTCsd BO3MOXKHOCTh U3MEHUTh BEePXHUY IIpefesl T0CPeICTBOM
¢bynkmuu analogReference(). HekoTopble BEIBOAE UMEIOT OOTIOTHUTENbHEIE (QYHKITUN:

e I12C: 4 (SDA) u 5 (SCL). ITocpencTBOM BEIBOOOB OCyIecTBiIsAeTCs CBA3b [2C (TWI). g
co37aHus ucnosb3yercs 6ubmuoreka Wire (nHbopmalusa Ha cauite Wiring).

IononHUTEbHAS ITapa BEIBOAOB MJIaTGOPMHI:

¢ AREF. OnopHoe Hanps:KeHUe OIS aHaJIOTOBLIX BXOMOB. Mcnonb3yeTcs ¢ QyHKIIHen
analogReference().

e Reset. Hu3kuii ypoBeHb CUTHaJIA Ha BLIBOZIE Ilepe3arpyxaeT MUKPOKOHTpoIiep. OOBIYHO
IpUMEHseTCs AJ1s MOOK/IYeHNs KHOIIKY Ilepe3arpy3Ky Ha IjlaTe pacCllIupeHus, 3aKphlBallen
IOOCTYII K KHOIIKE Ha caMoM InaTe Xduino.

CBa3b

Ha nnatdgopme Nano ycTaHOBIEHO HECKOIBKO YCTPOMCTB [JII OCYILIECTBIIEHUS CBSI3HU C
KOMIIBIOTEPOM, APYTUMHU YCTporCcTBaMu Arduino uiam MUKPOKOHTposiepamMu. ATmega328
noppepxkuBaet nociaepoBaTenbHed nHTEPPeric UART TTL (5 B), ocymectBnsemeiii BeiBogamu 0 (RX)
u 1 (TX). YcranoBnennas Ha nnaTte Mukpocxema CH340G HampaBnsieT JaHHBIM UHTEPPENC Yepe3
USB, a mpaiisepsl CH340G (Bbl MOXkeTe CKa4aTh IpadBep B pa3aeie 3arpy3KH, B HUXKHEH
YaCTH CTPAHMIIbI) TPENOCTaBISAI0T BUPTyanbHEM COM mopT nmporpaMMe Ha

KOMIIbIoTepe. MOHUTODUHT NOCIefoBaTelbHOU MUHE (Serial Monitor) nporpamMmer Arduino
IIO3BOJISIET MIOCHIIATh U MOJIy4aTh TEKCTOBBIE JaHHbIE NTPU MOAKIIOYEeHUH K mnaTdopMe. CBEeTOTUOABI
RX u TX Ha nmaTdopme OymyT MUraTh IpHu Iepefade JaHHBIX yepe3 Mukpocxemy FTDI unu USB
MIOOK/II0YeHNe (HO He MPHU MCII0Ib30BaHUM ITOCIIEN0BaTEeNIbHOM Mepenadyu yepe3 BeiBoOel 0 u 1).

BubnuoTekoit SoftwareSerial Bo3M0KHO CO3[aTh II0C/IENOBATEIbHYIO ITIepefaydy JaHHBEIX yepe3 a060i
13 MU(MPOBHIX BEIBOIOB Nano.

ATmega328 nognepxkuBatoT uHTepdeiice 12C (TWI) u SPI. B Arduino BkmtoueHa 6ubnuoreka Wire
miist yno6cTBa ucmonb3oBaHus muHE [2C. Bonee mogpoOHas nHGopManus HaXOOUTCS B
INOKyMeHTauuu. [I7s ucmonb30Banus uHTepdeca SPI 06paTUTECh K TEXHUYECKUM TaHHBIM
MUKPOKOHTPOJITIepoB ATmega328.

IIporpamMupoBaHue

[Tnatdopma nmporpammupyetcs nocpenctsoM I10 Arduino. i3 menio Tools > Board BeiOupaeTcst
Nano w/ ATmega328» (cornacHo yCTaHOBIIEHHOMY MUKPOKOHTPOJIIEPY). [TogpobHast nHpopManus
HaXOJUTCSA B CIIPABOYHUKE M UHCTPYKLHUSIX.

MukpoxoHTposmepbl ATmega328 mocTaBIsOTCS € 3aMCAHHBIM 3arpy3UnKoM, 00/1er4aouuM 3amich
HOBBIX ITporpaMM 6e3 MCII0/Ib30BaHMsI BHEIITHUX IIPOrpamMMaTopoB. CBsI3b OCYIIIECTBIISETCS
OpurrdHaNbHLIM ITPpoToKoIoM STK500.

HiMeeTcst BO3MOXKHOCTD He HCIIOJIb30BaTh 3arPy34MK U 3allpOrpaMMUAPOBaTh MUKPOKOHTPOJITIEP Yepe3
BEIBOZHI 6710Ka ICSP (BHyTpHCXxeMHOe TporpaMmupoBanue). [TogpoOHas nHpopManus HaXOgUTCS B
OAHHOM WHCTPYKLUMU.



