Dr Bob Davidov

Hoakawyenue ynaisenaoro COM kounrpoJuiepa k USB nopry
KOMIILIOTEPA

Ienv pabomor: VI3yuauth BONpOC MOAKIIOUYEHUS yaaleHHoro ycrporcrBa k USB-COM moptry
KOMITbIOTEpA

3aoaua pabomwr: Tlocrpoenue kanana cessu COM controller — USB kommbroTep.

IIpuéopor u npunaonescnocmu: Tlepconansusiii kKomnporep, USAB/COM npeobpasosarens, RS-
232/UART mnpeobpazosatens, COM konrposutep, yrunmura COM mopra.

BeedeHue

Jlo cux TOp CyHIECTBYET MHOXKECTBO YCTPOMCTB, KOTOpBIC MOAKIIIOYAIOTCA K KOMITBIOTEPY depe3
COM 1opT, HO, MOCKOJIbKY B COCTaB COBPEMEHHBIX KOMIIBIOTEPOB Bce pexe BxoasT COM nopTsl,
T0 cBsi3b ¢ COM ycrpoiictBamu BeimonHseTcs yepe3 USB mopTel JONOTHEHHBIMU CTIEIUAITBHBIMA
npeoOpa3oBaTesIIMU CUTHAJIOB. 3HAYMTEIbHOE IMOBBILIEHHE YAacTOThl cUrHanoB B USB nunuu (B
cpaBHeHnu ¢ curaagamu COM mopra) HakJIaAbIBaeT OrpaHNYEHIE HA [UIMHY JIMHUH, MOBBIIIAET UX
CTOMMOCTh M TpeOyeT pelIeHHs BOINPOCOB COIVIACOBaHMs JWHHHA. B 31Ol pabore Ha mpumepe
kontposwiepa Arduino UNO paccmarpuBaercs nonkiroueHne COM ycTpoiicTBa K KOMIIBIOTEPY
4yepe3 MPOTSHKCHHBIC HECOTTIaCOBAHHBIC JIMHUU.

OBIIUE CBEIEHUSA

Crpykrypa kanajaa USB — naara Arduino UNO

TumnoBas cxema moakioueHuss Koutpoiuiepa Arduino UNO k kommberorepy uepe3 USB mopr
nokaszaHa Ha PucyHok 1. Co cTOpoHBI KOMIBbIOTEpAa KaHal CBSA3M BUJIEH Kak cTaHaapTHeii COM
nopt. Ho, Ha camom gene, 310 BupTyainbHblii COM mOpPT ¢ KOTOPHIM KOMIbIOTEp OOMEHHBAETCS
MakeTaMu JIaHHBIX Ha yactore 12 MI'L, a cnennaan3upoBaHHbIN KOHTPOJLIEp, pAaCHOI0KEHHBIH Ha
wiare Arduino UNO, npeoOpasyer makerst USB faHHBIX B MOCIIEIOBATEIBHOCTh OUT B (popmare
acuaxponnoro wuutepdeiica UART ¢ yposusmu 0/5B, KOTOpble W HCHOIB3YIOTCS OCHOBHBIM
koHTposuiepom Arduino UNO (mukpocxema ATmega328P) mist 3arpy3ku mporpaMMm U oOMeHa
JTAHHBIMH C KOMITBIOTEPOM B ITPOIECCE BHIMOIHEHHSI TPOTPAMM.
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Pucynok 1. TunoBoe moakimouenue koaTposuiepa Arduino UNO k kommbrotepy uepe3 USB mopr.

Bpemennas nuarpamMma nocieaoBarenbHON nepenaun gaHHbix 1o npasuigam UART ycrpoiicTBa ¢
ypoBHeM curHaioB 0/5B noka3ana Ha PucyHok 2. JlanHble nepenatorcst 6aiitamu. [IToMuMO TaHHBIX
IIOCJIEZI0BATEIBHOCTh COJAEPKUT CTApPTOBBII M CTONOBBIM OUTBHI W MOXET BKJIIOYATh ApYyTue
Clly’)KeOHble OWTBI, HalpUMep, OUT KOHTPOJII YETHOCTH, NPHUMEHEHHE KOTOpOro 3aJaeTcsi B
HacTtpoiikax COM nopTa, TaM k€ yCTaHaBIMBAETCS U OJJHA U3 CTaHJAPTHBIX CKOPOCTEH repenayn.

IIpumeuyanue. B cemelictBe acuaxpoHHoro uHTepdeiica UART Hambosee u3BECTEH cTaHAApT
¢uznueckoro yposHs RS-232, npumensiemsiii COM-mopToM KOMIbIOTEpA.

COM nopT He UMeeT CHUTHaJOB CHHXPOHH3AllMM, BPEMEHHBIE HMHTEPBaJbl (POPMHUPYIOTCS Kak
NepeaTYuKoOM TaKk U MIPUEMHUKOM C TOYHOCTBIO TAKTUPOBAHUS HE Xyxke 5%.
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Pucynok 2. Bpemennas nuarpamma UART nociienoBarensHoi nepenaun qannbix (010010115)
mukpocxembl ATmega328P konrpomnepa Arduino UNO.

Kontposep Arduino UNO coaepkuT crienuain3upoBaHHbIH KOHTPOJUIEp Ui MpeoOpa3oBaHUs

UART curnanoB B USB mocnemnoBaTenbHOCTh HW  HA0O0OPOT.

ITopr USB xommbroTepa

OCYIIECTBIISIOINKN CBsI3b ¢ BUpTyanbHbiM COM noprom padotaet B pexxume Full-speed na wactore
12 Mo6wut/c (Pucynok 3). OtoT pesxum noanepxubaet kak USB 1.0. tak u USB 2.0.
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Pucynok 3. M3smepennsiii 4B curnan Ha nudpdepenunuansuor muann USB—COM konTposepa
Arduino. {nuna USB kabeins 2m. Yacrora curnanoB Ha USB nunuu 12 MI'n. [lns popmupoBanust
CHTHAJIOB HMCIIOJIb30BaNIach 3amuch JaHHbX B COM mopt konTposuiepa. Yacrora USB nannbix 12
MI'y He n3mMensutack npu 3anucu B COM nopt kak Ha ckopoctu 9600 6ut/C Tak u 115200 6urt/C.

Jannbie o mmHe USB mepenatorcst nmakeramu (Pucynok 4). Pazmepsl makeTa 3aBUCAT OT THIIA
BeINONHsIeMo niepenadn. Kaxnpiii maker B pexxume Full-speed conepsxut 8 OuT cMHXpOHU3AIMH
TaKTOB MPUEMHUKA U neperartyuka (Sync), 8 out uaentudukaropa nakera (PID) u 2 6ura koHIa
naketa (EOP). Biiok maHHBIX MOKeT cocTaBisaTh oT 0 1o 1023 Gaiir.
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Pucynok 4. IIpumep nepenaun makera no audpdepenumansHoit muaun USB 1.1 B pexume Full-
speed [2]. Usmenenune cocrosiHue MudQepeHIIMaTIbHOI0 CUTHaIa COOTBETCTBYET Iepeaade HyJis,
COXpaHEHHE YPOBHEH - COOTBETCTBYET Iepefaue eAWHUIBL. [ yiaydleHus CHHXPOHHW3AIMU Ha
eIMHUYHBIX ITOCIIeI0BATEIFHOCTAX MPHHYIUTEIBHO BCTABIISIOT HyJIb Ha KaXK/IbIe 6 €MHUI] TOIPS/L.

Kpome nakera maHHBIX TepenaloTcs W Apyrue naketbl. [y BeImonHEeHUs Bcex mepemad mo USB
Tpedyercst, 4ToObI 2 win 3 makeTa MHPOpMaIMKU OBUTA TIEPEIaHbl MEXY XOCT-KOHTPOJIJIEPOM H
npueMHUKOM. Ecnu mepemaua okaszalach YCIENIHOW, MyHKT Ha3HAYEHHsS BO3BpAlllaeT IMaKeT
kBuTHpOBaHMs. [Ipn oOHapyKeHHH OMMOKH BO BpeMsl Mepeavyr TeHEpUPYeTCs MaKeT OTCYTCTBHS
YBEIOMJICHHUSI.

Huddepennmansasie curaansl USB niepenaroTcst mo BUTON Mape 3KpaHUPOBAHHOTO 4-TIPOBOJIHOTO
kabens. [lo cranmapTy, cedeHne CUTHAIBHBIX MPOBOJIHUKOB BBICOKOCKOpOcTHOTO Kabens USB 2.0
n0kHO ObITE 28 AWG 1 ot 20 10 28 AWG m1s 5KHJT TUTAHMS, B 3aBUCUMOCTH OT JIJTMHBI KaOelrs
(cMm. Tabmura 1).



Tabauna 1. [IpumepHOE COOTBETCTBUE JUITMHBI U AuameTpa npoBoaoB USB2 kabersi.

Pasmep nposoja [3] CorpoTHBICHUE METHON JnHa xabens, cMm
Homep AWG Junamerp, Mm ®ustbl, MOM/M
28 0,321 212,9 81
26 0,405 133,9 131
24 0,511 84,22 208
22 0,644 52,96 333
20 0,812 33,31 500

s yBenmmuenust Juinael USB kabenst ero cHaOXaroT BCTPOSHHBIME YCHIIUTEISIMHA CUTHAIA.

ITo tpeboBanuio cnenupukanuu USB 2.0 s pexxuma High-speed (mo 480 Mowut/c) 3amepxka
pacrpocTpaHeHHsI CUTHAIA B Kabelie He JO0JDKHA MPEeBbIIath 5,2 He/M U ObITh HE Oojiee 26 HC, 4TO U
ompeieisieT MAKCHMAITBHYIO [THHY Kabes 5 M.

3agepKKa Ha MeTp JUIMHBI B KOAKCHAJIbHOM KaOeye OOpaTHO IPONOPLUOHAIbHA CKOPOCTU
pacrpocTpaHeHHsI BOJIHBI B M/C, KOTOpasl BBIUUCIIAETCS KaK

c
V=—r—,
VEH
rzie ¢ — CKopocTh cBeta 3*108 M/c; & - nudPneKTpuyeckas HPOHUIIAEMOCTh MaTEpUANa BHYTPEHHETO
W30JITOpa; A - MarHWTHAs MPOHHUIAEMOCTh u3oisTopa. s mommdtunena ¢ = lu ¢ = 2,2

dazoBas ckopocTh paBHa 2*10° M/c 1, COOTBETCTBEHHO, 3aI€pPKKa 5 HC/M.

I[JI)I YMCHBIICHHUA MOTCPh CUT'HAJIa BAXKHO 00eCIeYuTh OIHOPOJHOCTE BOJIHOBOI'O COIIPOTHBJICHUSA
(B.C.) CUTHAJILHOM NUHMH. M3MeHeHHe B.C. MOXKET OBITh CBSI3aHO C HEKAYeCTBEHHOMH 33.,[[6.]'[1(0171
Ka6€.]1$[, IINIOXHUM COI'/IaCOBAHUEM DJICMCHTOB JIMHUHU, HU3KUM Ka4Y€CTBOM pa3T,éMa " ap.

BonnoBoe comnpoTuBienue kabens onpeaesnsercs ero KoHcrpykuueil. B.c. koakcuanbHOro kabemns B
obnactu BeICOKUX 9acTOT (30 KI'11 ¥ BBIIIIE) BBIYUCISIETCS MO CIIEAYIOLICH hopMmyIie.
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rae L — mpomonbHas HMHIYKTHBHOCTH 3aKOpodeHHOTO Kabems, ['H; C — momepedHas €MKOCTh
pazoMKHyTOro Kabems, @; & - AWDIEKTPUYECKas MPOHUIIAEMOCTh H3oisATOpa;, D - muamerp
usosaropa; d — auaMeTp MpOBOJHKMKA. BearunHa B.C. He 3aBUCHT OT JUTHHBI KaOeJIs.

JManeKTpudecKkasl MPOHUIIAEMOCTh € H30JIATOPOB JIGKHT B quanazoHe 1 .. 70 1 — Bo3ayx, BakyyM;
1.3 .. 2.4 — nonuatHiien; 2.5..6 - pe3una; 5..7 — papdop; 6..7 — cirona; 7 - CTEKIO.

Benawuuna B.c. Buroit mapel USB 2.0 .xabenst cocraBmser 90 +/- 15% Owm [5]. Pacuer B.c.
AKPaHHUPOBAHHOMN BUTOM Maphl JOJDKEH YUUTHIBATH H B3AUMHOE PACIIOIOKEHHE TPOBOTHUKOB.

B cornacoBanHOM Kabele, y KOTOPOro Harpy3ka IO KOHI[AM MMEET CONPOTHUBIICHUE, PABHOE B.C.,
BCs TiepeliaBaeMasi dJICKTPOMArHWTHAs SHEPrusl TOJHOCTBHIO TOTJIONIACTCS TPUEMHHKOM 0e3



OTpa’KCHUA. B HCOJHOPOJHBIX JIMHHUAX W IIPH HCECOTJIIaCOBAHHBIX Harpy3kax B MCECTax
3JI€KTpI/I‘IeCKOI>'I HCECOIJIaCOBAHHOCTHU BO3HHUKAKOT OTPAKCHHBLIC BOJIHBI W 4YaCTb OHCPIHUU
BO3BpallacTCA K HaA4YaJ1y JUHUU.

KoaddutimeHnT oTpaskeHus BOJIH B Kabesne paBeH OTHOIICHUIO
a4
- )
r,+2Z

rze Iy, - CONpOTUBIIEHUE HArpy3ku; Z — B.C. KabeJs.

BxiroueHnn Hecor1acOBaHHBIX 3JIEMEHTOB B USB JJMHUKO MOXKET 3HAYUTCIBbHO HUCKA3UTH CUTHAJI.
Hanpumep, nuHHs OKa3bIBaeTCs HEPaOOTOCIIOCOOHON MPH BKIIOYEHHE B HEE IEKTPOBBOJOB W3
CHJIOBOTO Kabelsi ¢ BOTHOBBIM corpotuiieHueM 10 .. 40 Owm.

Crpykrypa kanana USB — RS-232 — niara Arduino UNO

Jnst obecriedenust ycroiunBon cBsizu ynaneHHoro COM ycrpoiicTBa ¢ komnbioTepoM depe3 USB
nopt anuHa USB kanana cBeeHa kK MUHUMYMY, Ha Bbixoje USB nunun noctasinen USB — RS-232
mpeoOpa3oBareib, KOTOPHIM 4epe3 JUIMHHYIO JIMHUIO TMOJKIIOUEH K MpeoOpa3oBaTeliio ypoBHEH
+15/-15B == 0/5B, naxojsierocs Boimu3u KoHTpoutepa Arduino u moakimrodyentnoro k ero UART
MOpTy, KaK moka3zaHo Ha Pucynok 5. CkopocTh 0OOMEHA TJaHHBIMH B 3TOUW CTPYKTYpE TaKas K€ KaK U
npu noakmodenur Arduino kK kommbiotepy depes USB kabenb, HO dYacToTa CHUTHalIa B
npoTsHKeHHOM JnHuM ouTH B 100 pa3 Huxke - kak 0,115200 M6wut/c u 12 Mout/c.
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Pucynoxk 5. Cxema noakmtouenust koutpoiuiepa Arduino UNO k xommbrotepy uepe3 USB mopr u
JUTMHHBIE HecormacoBanHble THHUHA. O003HaueHne KoHTakToB GND, nepengarunka TX u mpueMHUKa
RX Ha crannaptHom pazpeme DB-9 COM nopra koMipioTepa nokasaHo BBepxy ciieBa. Co CTOPOHBI
ycTpoiictBa curHaibl TXD u RXD Ha pazsema DB-9 Hato moMeHsATh MECTaMHU.



Unrepdeiic RS-232 umeer ciepyromme xapakrepuctuku [7,8].

Crnioco6 nepenayun cUrHasia

MakcuMalIbHOE KOJIHYECTBO IIPUEMHUKOB

MaxkcuMaibHasi CKOPOCTh TepeIavun
MakcumanbHas JJIdHa Ka0ems
CuH(pazHoe HaNPsHKEHUE Ha BBIXOJIC
NmMnenanc Harpys3ku

HOHYCTI/IMHﬁ Juarna3oH CUI'HAJIOB Ha BXOAC IIPpHMEMHHKA

UyBCTBUTEIBHOCT IPUEMHHKA
BxonHoe conpoTuBieHre NpUEMHHUKA
EMKoOCTB Harpysku

OnnodazHbIl

1

460 xbut/C
15 M (s 460 k6ut/C)

+/- 25B

3..7xkOm

+/- 25B

+/- 3B

3..7 kOm
He 6oxee 2500 nxd*

* IIpu ucnoab30BaHUM KaOEsl C MaJIOM €MKOCTBIO CBSI3b MOKET MOAEPKUBATHCS HA PACCTOSHUAX

10 300 m [1].

[IpeobpazoBarens RS232 yposHeii (PucyHok 5) He MeHsIeT mocliiejoBaTeaIbHOCTh OUT. OH U3MEHSET
ypoBH#u curaia 0/5 B 8 +12/-12 B u nao6opot (PucyHok 6).
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Pucynok 6. BpemenHnas nuarpamMMa 1 ypoBHHM CUTHAJIOB ipeoOpa3oBateins RS232.

Jnst mpeoOpazoBanus ypoBHEH curHaioB RS232 MoryT MCHONIB30BaTHCS MUKPOCXEMBI, HAIIPUMED,
MAX232 (kommanuu Maxim Integrated Products), SP232 (Sipex), ADM232 (Analog Devices).
OTH MHUKPOCXEMBI UMEIOT OJMHAKOBBIC XapaKTEPUCTUKUA M Ha3HA4YeHUs BBHIBOJOB. [lomkimroueHue
npeoOpaszoBarenss MAX232 nokazano Ha PucyHnok 7 [6].
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Pucynok 7. Cxema nmoaxmoueHust mpeoobpazosarens ypoBHed MAX232. Cxema obGecrieunBaer

YPOBEHb BBIXOJHOTO HANpsDKEHUs NpuOmu3uTensHo £+ 7.5 B coorBercTByromuii mHTEpdeEicy
RS-232.

PerHOK mpejtaraeT MHOXXECTBO MOJyJIel IpeoOpa3oBaresieid ypoBHEH IOCTPOCHHBIX Ha 0Oa3e
MIEPEUYMCIICHHbIX U APYIMX MHUKpOCXeM. BHemHMil BHJI OIHOrO M3 TaKUX MOJYJIEW IOKa3aH Ha
(Pucynok 5).

K kxoMmproTepy yCTpOMCTBO MOXKHO HMOJKIIOUNTH depe3 cranfgapTHeli COM mopT, ecinu oH ecTsb,
WIM MCHOJB30BaTh npeoOpasoBatenb USB-RS232 (npyrue nasBanus: USB-COM konBeprtepsl,
NEePEeXOAHUKH WK aJianTepsl), cBsi3aHHbIi ¢ USB nopTom Hanpsimytro win uepes cooctBeHHbli USB
kabens. Buemnmii Bug USB npeoOpazoBarerneii nokasan Ha PucyHok 5.

Bapuant peanuzauun Makera nuHun COM yctpoiictBo — USB mopr kommbrotepa 6e3 RS-232
JIMHUY MTOKa3aH Ha PucyHok 8.

VCC RXD TXD G
Red Yell Brown V

MAX3232
+5V/13mA

TX RX
DO1 DIO

+7V/53mA

—~— e

Pucynok 8. Bapuant noxakirouenust koutposuiepa Arduino UNO k mpeo6pasosarento USB-COM
KOMIIBIOTEPA.



Jlns mpoBepku pabOTOCIIOCOOHOCTH KaHaiga OOMeHa MaHHBIMH MEXay KOHTposuiepom Arduino
UNO wu xommpioTepoM 4Yepe3 IMHHYI0 HECOTJIACOBAaHHYIO JIMHHIO OBUI COOpaH MpPOBOJ
noka3aHHblii Ha PucyHok 9 m Pucynok 10. Kyckm mnpoBoja COSIUHSUICH CKPYTKOW WIIU
YACPKUBAJIMCH B THE3AaX pa3bE€MOB HAa TPCHUU.

Pucynok 9. Kanan RS232 u3 cocraBHoro kabens 9,5 m.

Connection only

Pucynoxk 10. Kycku npoBoja kanana RS232 u3 cocraBHoro kabens 9,5 .



Ilepenaua u mpuem manHbix yepe3 COM mopt kontposutepa Arduino UNO koHTpomupoBaiach
yruiutor komnbrorepa COM Port Toolkit.

Hcnons3yemas aist TectupoBanus guHud mporpamma Arduino UNO, nepenatorias B COM nopt
GaﬁTLI JaHHBIX W HCPCKIIOHarom@asas CBCTOAHUOA KOHTPOJUICPA IO HNPUXOAY BHCIIHMX KOMAHI,
MoKa3aHa HUXe.

void setup()

pinMode(LED_BUILTIN, OUTPUT);
Serial.begin(115200); // 3anyck nocnegosatensHoro nopta, 9600,115200

}

void loop()
{
if (Serial.available() >0) {
mode = Serial.read(); // read byte
switch (mode) {
case 1:
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on
break;
case 2:
digitalWrite(LED_BUILTIN, LOW); // turn the LED off
break;

}
}
Serial.print(5); // 6 or 9

}

OcuusuiorpaMMbl CUTHAJIOB, CHATBIE Ha KOHIAX COCTOSIIEH U3 KyckoB TUHUM RS-232 moka3zaHbl Ha
Pucynok 11. Jlannbie nepenatotcs Ha yactote 115200 out/c.

Pucynok 11. Curnan ammutyaoi +7.5/-8 B Ha konnax RS-232 nuHuM COCTaBHOTO Kabesst
amuHo# 9,5 M. Yactora nepenauun manubix 115200 6ut/c. CurHan He HMEeT 3aMETHBIX HCKaKEHHUHA.



IpommBka koHTposiepa Arduino UNO

3arpy3ka nporpaMM B KOHTposuiep Arduin0 BBINOJHIETCS TMPU TOMOIIM €ro BHYTPEHHETO
3arpy34rKa, KOTOPBIH 3allyCKaeTcsl cpa3y IOCiie BKIIOYCHHUsS MUTAHUS KOHTpOJUIEpa, WM ITOCIe
HaXaTWsi Ha KHONKY resel mmaTel, WM Korjma kommbioTep yepe3 nuHuto USB Beimaér curaan
copoca.

[Mpu noaxmovyenun wiatel Arduino depes kanan RS-232 ¢ nByMsi CUTHaJIbHBIMU JTHHUSIMHA TX 1 RX
IIPY OTCYTCTBHUHM JIMHUM CHTHaJIa cOpoca 3arpy3Ka BBINOJHSIIACH B CIEIYIONIEM TTOPSIKE.

1. 3amyckanachk cpeza pa3padorku Arduino (kak u B pexxume 3arpysku yepe3 USB).

Tools  Help
Auto Format Chrl+T
Archive Sketch
Fix Encoding & Reload
Serial Monitor CErl4-Shift4r
Serial Plotker CErl+Shift-+L

WiFil01 Firrware Updater

Board: "&rduino)Genuing Lno b
Part: “ComMat b

et Board Info

E‘rngrammer: "AVRISP mkII" [
Burn Bootloader

2. 3arpyxainach nporpamma (Kak U B pexxumMe 3arpy3ku uepe3 USB).

3. TlpormmBka nporpamMmel 3ammyckanack komanaoi Ctrl+U umu uepe3 KHOMKY (kak 1 B
pexumMe 3arpy3ku depe3 USB)
4. JIonmOJHUTEILHO, ITOCIIe 3aITyCKa MPOIIMBKHU U 3aNIOJTHEHUS IMPOTPECC WHIUKATOpA

HaXxuManach kHomka Reset Ha IIaT€ KOHTPOJICpa

Arduino npubnusutenbHo Ha 0,5 CEeKyHIBI.

YcneniHas IMpOoMIIMBKa 3aBCPpHIACTCAH COO6H_ICHI/IGM

HpOHII/IBKa BBIITOJIHAJIACH YCIICIHO W IMMPU KPATKOBPEMCHHOM OTKJIFOUCHUH IMUTAHUSA KOHTPOJUICPA,
BMCCTO HaXaTUd HAa KHOIIKY Reset.

3amyck 3arpy3urka KoHTpoyuiepa Arduin0 MOXKHO BBINIOJHSATH U B aBTOMAaTHYECKOM PEXHME OT
KOMIIbIOTEpa, 0e3 HakaTHs Ha KHONKY Reset mim KpaTKOBpeMEHHOIro OTKIIIOYeHMs nmuTaHus. Jlis
3TOro HeoOxomuMo, Hampumep, kaHanm RS-232 ¢ Tx, RX, u GND nomomaute nmuamerr RTS u
MOJIKJIIOYHTE €€ Yepe3 npeodpa3oBatens ypoBHel ko Bxoxy RESET xonTposepa Arduino.



3akaroueHue

1.

[Tepenaua COM nanHBIX yepe3 npoTsokeHHyr0 USB nuHHIO OCyInecTBiIseTcs MakeTaMu Ha
OoJsee BbhicOKUX yacToTax (12 MI') u TpedyeT coriacoBaHHOW JTUHUH.

IMoumxenue yactotel USB kanana nepexogom ¢ pexxuma Full-speed (12 M6wut/c) Ha Low-
speed (1.5 Mo6wurt/c) Beinoansiercss Ha ypoBHe BIOS miam ycTaHOBKOH COOTBETCTBYIOIIETO
npaiiBepa B JHUCIETYEpE YCTPOMCTB U  TpeOyeT JOMOJHUTEIBHBIX  MPOBEPOK
paborocnocobHocTu nepenauyn COM naHHBIX.

Ceenenue 1o MmuHuMyma anuHbsl USB Tpakra u MCHosip30BaHuE MPOTSHKEHHON TMHUU RS-
232 nns nepepaun COM naHHBIX 6€3 peoOpa3oBaHUs MO3BOJIUIIO 0OCCIICUUTh HAJICKHYIO
nepenavdy JaHHBIX Yyepe3 KyCKH HECOTJIACOBAHHBIX MTPOBOJIOB O0IIEH JITUHHON 9,5 M.
[lepenaua RS-232 nanHbIX Ha HU3KHX YacTOTax IO JIMHUAM C Majoi EMKOCThIO (MeHee
2500 nd) MOKET OCYHIECTBIATHCS Ha paccTosiHus 10 300 M.

Hcnonw3zoBanne muddepeHnnanbubix duHUNE RS-422 nnmm 485 minsa ynajaeHHOW CBs3el C
USB nopTtom KoMmbrOTEpa MO3BOJISIET YBEIUYUTE paccTossHue 10 1200 M, HO pu pereHnH
BOIIPOCA COTJIACOBAHUS JIMHUH.



IMPUMEPBI NIOJYUYEHUS TPOBEPEHHBIX PE3YJIbTATOB U BAPUAHTDI LUIA
CAMOKOHTPOJIA

3ananme 1. [IpoBepka padoTocriocoOHOCTH KaHaia nepeaadn RS-232.

1.

CobepuTte KaHan 0OMeHa JaHHBIMU TI0 CIEYIOIICH CXeMe.

Pucynok 12. Kanan oomena manasiva USB mopt kommbsiotepa — COM ycrpoticteo (UART
nopt koutposuiepa Arduino UNO). USB kabens moaxmoden k USB mopTy kommbroTepa.
[MuTanue KOHTpOJUIEpa MOAAETCS OT UCTOUYHMKA mUTaHus 7-12 B mmm ot 5B ucrounnka USB
NOpTa KOMITBIOTEPA.

Ucnons3ys mannsie pasmena OBIIWME CBEJEHWS, nanummre ams koHTposutepa Arduino
UNO mporpammy mukimmdeckoi 3amucu naHHbiX B COM mopT U HepeKiTroueHns] CBETOIN0/1a
Ha IU1aTe KOHTpoJUIepa KoMaHaaMu, cunTeiBaeMbiMU ux COM nopra.

Hcnomns3yst cpeny pa3pabOTKd KOHTposutepoB Arduino, mpomuiimre pabodyro Mporpammy B
KOHTPOJLIEP.

Hcnons3ys unrepdeiic Serial Monitor cpeast paspabotku koHTposutepoB Arduino, mposepbTe
paboToCoCOOHOCTH CBSI3M KOHTPOJIIEp-KOMIIbIOTEp Ha yacToTe 9600 6uT/C.

Hcnons3ys yrunmuty COM Port Toolkit, mpoBepsTe paboTOCIIOCOOHOCTH CBSI3H KOHTPOJLIEP-
KoMIibroTep Ha yactote 115200 6uT/C.

VYBenuubTe JuHY KaHama RS-232 Ha 10 MeTpoB M BHOBB TPOBEPHTE PaOOTOCIIOCOOHOCTH
CBSI3M KOHTPOJUIeP-KOMITbIOTEep Ha "actore 115200 6ur/C.



7. BBIIOIHUTE THIMOBOE TOJKIIOYCHHE KOHTpOJiepa K KommboTepy uepe3 USB  muHmIO.
HapammBas nnmuny USB nuaum coennnenneM Heckoiabknx USB kabenelt, onpenenure IIuHY,
IIPH KOTOPO# Iepeiaya TaHHbIX IIepecTacT padoTaTh.

KOHTPOJIBHBIE BOITPOCBI

1. B dyewm oTianume NoIKIIOYCHHE YaaleHHOro komnbiotepa yepe3 USB u RS-232 munbr?

2. Cpasuurte Tpebyemyro mojocy mpomyckanus muabel RS-232 u USB2 (Full-speed) B pexume
npuéma/nepeaaun nanHbix yepe3 COM mopr.

3. CpaBaute nomexoycroinunBocTh mmH UART konTposepa, RS-232 u USB.
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