Monayab Bluetooth HC-05
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Monynp Bluetooth HC-05 no3BosisieT HanaauTh ABYHANPABICHHYIO PAAUOCBs3b 110 NpoTOKoIy bluetooth
MIpH YIIPABICHUH PA3IMYHBIMU 00beKTaMHu. MOyIb, yCTAaHOBJICHHBINH B IPUOOP ¢ MUKPOKOHTPOJIIEPOM HITH
0e3, CBA3BIBACT €r0, UCIOJb3Ys PaIUOCBA3b 110 MPOTOKOIY bluetooth ¢ nepcoHaIbHBIM KOMITBIOTEPOM UIIH
aHJIPOUIOM.

==

Bropoe npuMeHeHne — CBs3b JBYX MPHOOPOB IO CXeMaM MHKPOKOHTPOJIIEP—MHUKPOKOHTPOIIIEP WITH
MHUKPOKOHTpOJUIEp—TIpuOop. Y CcTpoiicTBO MoIKIII0UaeTcs yepe3 npoBogHoi narepdeiric USART.
[Mpumenenune HC-05 npoknaneiBaeT MmocT Mexay npudopamu USART-bluetooth-USART. MK
BocnpuHuMaeT Moyib bluetooth HC-05 kak otBeTHOE yerpoiictBo USART, a 3a opranuzanuio CBsI3u MO
paaro OTBeYaeT 3JIEKTPOHNKa MOy, [Ipy ncmons30BaHNH yCTpOCTBA HH)KEHEPY HE TPEOyIOTCS 3HAHUS B
oGmactu bluetooth.

XapakTepUCTUKN MOTYJIsI OTBEYAIOT OBITOBOMY M KOMMEPYECKOMY ITpUMeHeHHI0. Mcronp3ys crernuaibHo
HaIMCaHHYIO IPOrpamMMy, pa3MeIleHHYIO Ha aHapousie, HoyToyke, [IK MoxxHO ynpaBniaTe npubopom Ha
OCHOBE MUKPOKOHTPOJIIIEPA M MTOJYYaTh JaHHBIE OT JaTYHKOB Iprbdopa. Cepa mpuMEHEHHUS 3TO CBS3b
BHYTpPH 3/1aHUs Ha paccTossHuM 9 M. Jlanee Ha BHJIeo MoKa3aHo Kak ¢ nomortbio HC-05 nepenarorces faHHbIe
OT THUpockona kBaapokontepa Ha [1K.


http://arduino-kit.ru/catalog/id/modul-bluetooth-hc-05

Beimyckaercst Guangzhou HC Information Technology. CoBmecTtum ¢ bluetooth-agantepamu
nogaepxxuBaronuMu SPP. Ha niate HaxoasTcsa MUHUATIOpHAS. aHTEHHA U3 JIOPOKKUA Ha BEPXHEM CJI0€
IUTaTHI B BUJIE 3Meiiku, Mukpocxema BC417 cepun BlueCore4-Ext ¢pupmer Cambridge Silicon Radio,
mukpocxema guau-namata ES29LVE800DB-70WGI npoussozctsa Excel Semiconductor o6bemom 8 Mout
(1 MB), xpansias mporpaMmy 1 HaCTPOUKH.

Ponw B nuanore cBs3u: BEOOMEIH, slave.

XapakTepucTUKH

Jwnana3on yactot paaunocssszu 2,4-2,48 I'T'
AJanTUBHOE NEPEKIIIOUYEHUE KaHala
Momnocts nepeaaun 0,25-2,5 MBT
YysctButenbHoCTh —80 dBM
JanpHoCcTh cBsizu 10 M
[Ipenenpuas ckopocTh oOMeHa nanHbME 115200 601
[Iuranue

Harpsbkenue, B

HOMHHaIIbHOE 3,3

nuamnason 3,1-3,6

TOK, MA

ycraHoBnenue cBsizu 3040

nepeaaya 8
C°Temneparypa xpanenust —40...85
C°Pabouwnii tuanas3on remneparyp —25...75
Pasmepnr 27 x 13 x 2,2 Mmm
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USART:

TX u RX — ocHOBHEIE,

CTS u RTS — curnansl HenocTymHsI B 3T0# Bepcuu [10.
11 RESET — c6poc nonaueii sor. 0
12 murtanue 3,3 B


http://arduino-kit.ru/userfiles/image/CSR-BC417-datasheet.pdf

13, 21, 22 GND o006m1uii mpoBo

23 P100 — pazpemenue/3anmper RX

24 P101 — paspemenue/3amnper TX

31 PIOS cBeTroanor MHIUKAIIMK pabodero pexuma

32 PIOY cBeToauox MHAMKALMY cTaTyca coequHeHusl. CBETUTCS KOrJa YCTaHOBJIEHO COEIMHEHUE C IPYTUM
bluetooth-ycrpoiictBom

34 PIO11 Bxox yCTaHOBKH pexuMa

P102-P107, PI0O10 — muanu /O o01tero Ha3HaAYEHUS

CSB, MOSI, MISO, CLK — munauu SPI (CSB — Slave Select), oHr UCTIONB3YIOTCS UI 3aMEHBI IPOT PAMMBI
14 NC — He noxcoenuHex

USB_D+, USB_D- — nunuu USB, HEenOCTYITHBI

PCM_CLK, PCM_OUT, PCM_IN, PCM_SYNC — nunuu 3ByKa, HEIOCTYITHBI

AIlOQ, AlO1 — nuauu I/O obmiero Ha3HAYCHUS, HEAOCTYITHBI

MomnTax HC-05

[TeuaTHas maTa ycTpoicTBa BBIMIOJHEHA [0 0COOOM TEXHOJIOTHHU C KOHTAKTaMH JUIsl AKKU Ha TOPILax
wiatel. [IpunanBaTh mpoBoJa K KOHTaKTaM HE peKOMEHyeTcs. Takas TeXHOJIOTUsS BbIOpaHa JJisi 9KOHOMUU
o0BeMa 3aHUMAEMOT0 ATEKTPOHUKOH B mpudope. Monyib bluetooth HC-05 npennasnaueH 1jis TIOTHON
YCTaHOBKH Ha MTOBEPXHOCTh APYTOM MiIaThl. ITO MOXKET OBITh IIaTa MOJYJISI C MUKPOKOHTPOJIEPOM WITH
HeOoJIbIIasl YHUBEpCaAJIbHAS TUIaTa ¢ BUWJIKOW coeAMHUTENs. B mpogaxke ecTh crienaibHbIe TIaThl TS
yctaHoBku moayJeit tTuna HC. [lnaty MoKHO caenatb caMOCTOSTENBHO.
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Heboupmast mara J0JKHA UMETh COSTUHHUTENb Pa3beMa MM MOHTAXKHBIE OTBEPCTHS IS TPOBOJIOB U
MOJKET COJIEPIKATh CBETOIUOIbI, CTAOMIN3aTOp MUTAHMS, KHOIIKY cOpoca, mpeodpa3zoBaTesib nHTepdeiica
USART B USB unu apyroii crangapt u Jpyrue KOMIOHEHTHI.

OcCHOBHBIE pPeKUMBI

OcHoBHo# — conpsikenue USART—-bluetooth, mpu 3tom kontakT 34 KEY coenuHeH ¢ 00muM MpoBOIOM.
Pexxum AT-koManj 111 HACTpOWKU U yrpaBieHus, Ha KOHTakT 34 KEY nopan ypoBeHb Jiornueckoit
€TUHUIEL.

3aBoackue Hacrpoiiku HC-05

[Taposb ans pexuma oomena ganubIMU: 1234, Cxopocts USART aiist pexnmoB AT-koMaH[: epBbId
38400 601, BTOpOIt 9600 GOI.

ITepBoe BKiIIOUEHUE

[IpoBepum paborocniocoOHOCTh Hamlero Mmoayis. Ilonaaum Ha Hero nuTaHue U npockanupyem bluetooth
ycrpoiicta yepe3 1K mnu moounbHbli TenedoH. [lepcoHanbHbIN KOMIIBIOTEP AOJIKEH “yBUIETH MOJYJIb
HC-05 xaxk bluetooth ycrpoiicTso.

[Monpobuee.

Ecnu ucnoneiyercst 00b1unbiin [1K, To mist cBszu ¢ HC-05 cnenyer ycranoButs bluetooth USB anmanrep.
YroObl ycTaHOBUTH YCTpOiicTBO bluetooth, qocTarouno ero mpocro noaka04YUTh. B coctaB Windows
BXOJIUT OOJIBIIIOE KOMMUECTBO ApaiiBepoB 11 bluetooth USB amantepos. Ecnu bluetooth USB anantep He
OTIpeIeNIeTCsl ONEePAllMOHHON CHCTEMON aBTOMaTUYECKH, UCTIONIb3YHTE MOAIEPKKY YHUBEPCATIHLHOTO
nporpaMMHoro obecrneuenust u3 cocraBa Windows. Pyunoe no6asnenue bluetooth USB ananrepa
IPOMCXOTUT C TIOMOIIBIO CIIEUAIEHOTO MacTepa, a HacTpoiKa — uepe3 KOMIoHeHT "YcrpoiicTBa bluetooth”
B TIAHEJIH YTIPABJICHUSI.

B monyne HC-05 xontakt KEY M0HO He mOJIKITIIOYaTh, TaK KaK OH B CBOOOIHOM COCTOSTHUU ITEPEBOIUT
YCTPOMCTBO B pexxuM 0OMeHa JaHHBIMH 10 bluetooth, uro u Tpedyercs. Jlanee Ha momyns bluetooth HC-05
nojgaeM HanpsbkeHue nutanus. Cryers 5 cekyna copaceiBaeM HC-05. COpoc mpoucXoauT npy COeAMHEHUH
koHTakTa 11 RESET c nmuaueit 0 B. Ha [1IK monyns nomken npencraButbes, kak HC-05, moakmrogaemcs,
napoib 1234. Umsa monyns HC-05 B bluetooth coennnenuu MmoxeT ObITh ApyrumM. Eciiu kommbroTep
“yBHUzIeN” MOAYJb, 3HAUUT OH PabOTOCIIOCOOEH.



IMoaxarouyenue k IIK

Jlna nanpHeleil npoBepky, 03HAKOMIJIEHUS U CMEHBI HACTPOEK OyAeT UCIoib30BaH peskuM AT-komaH.
JucrannuonHo 1o kaHay bluetooth Takoit pexum He padoTtaer. Moynb MOKET OBITh OJKITIOYCH Kabenem
K KOMITBIOTEPY. ITO MOXKHO caenaTh ucnodib3ys noptsl USB i COM ¢ momMoIibi0 COOTBETCTBYIOIIETO
npeoOpazosareins uTepdeiica. [Ipu noakmoyennn kK COM nopty norpebyeTcst mpeodpazoBareib U3
ypoBHel curnaiia RS232 B yposuu USART 3,3 B.

[IpenBapuTenbHO BBIBOJ cOpoca MOYJIsl COGAMHACTCS ¢ MUTaHueM yepes pesuctop 10 kOm. M3menenue
3aBOJICKMX HACTPOEK MPOUCXOIUT nojaueit AT-KkoMaH]] ¢ MOMOIIBI0 TEPMUHATILHON MTPOTrPaMMBI B OPT, K
KOTOpOMY KabeJieM MOJKII0YEeH MOAYb. JlJisl BBIMOTHEHHS 3TOM ONepaIiy HyKHO IEPEBECTH MOTYIIb
bluetooth HC-05 B pexxum AT-koman. ITepexon B riepBbiii pexxum AT-KOMaHI TPOUCXOIUT MIPH
onHOoBpeMeHHOH nojade nutanus Ha HC-05 u Ha xontakt 34 PIO11. IlepeBon Bo Bropoii pexum AT-
KOMaHJ[ TPOUCXOJIUT MMOJIauei YPOBHS JOTHYECKON eMuHUIBI Ha KOHTAKT 34 PIO11 nocne BkiItoueHus
nutanus. Bcero HC-05 Bocnipuanmaer 36 AT-komann. [lomyckaercst otripaBka He 6osee onHoit AT-
KOMaH bl B CeKyHly. Bce KoMaH bl JOHKHBI IMETh OKOHYaHHE CUMBOJIAMH BO3BpaTa KapeTKu U MepeBo/ia
Ha HOBYIO CTPOKY /r/n.

Monyne HC-05 criocoben paboTtaTh B ABYX pexxkumax: nepenada ganabix mo USART u ynpasienus npu
MOMOIIU CIIEIHATIbHBIX KOMaH. AT-KOMaH bl EpeIatoTCsl C ITOMOIIBI0 TEPMUHAIBHON MPOTPAMMBI,
Hanpumep teraterm http://jaist.dl.osdn.jp/ttssh2/63767/teraterm-4.88.exe B ee HacTpoiikax ciemyet
yCTaHOBUTH cKOpocTh oOmeHa 38400 6ox, pexxum 8-N-1, ykazars nepenauy cumBosioB CR+LF B koH1e
CTPOKHU.

st mepBOro 3HAaKOMCTBA MPEANIOYTUTENICH BTOPOU pexuM AT-komaH.

Jlns nonydenus nHGoOpMaluy 0 MOJyJIe CIeIyeT BBECTU B TEPMHUHAIBLHOM MTpOrpaMMe KOMaH/IbI U3
Tabnuiel. Bce komanapl mepenaroTcsi B TEKCTOBOM BHJIE, YyBCTBUTEIBHBI K PETUCTPY U JOJIKHBI OBITh
BBEJICHBI 3arIaBHbIMU OykBamu. Kaxknas komana HaunHaeTcs: ¢ komOuHanuu cumMBosioB AT.

AT-xkomanga OTKIHK

AT OK Ecmu nosBurcss ERROR: (0), To moBTopuTh kKomanmy “AT”

AT+ORGL OK BoccraHoBieHHE 3aBOACKUX HACTPOEK

AT+NAME? +NAME:H-C-2015-01-25 Tect umenu “H-C-2015-01-25”

AT+VERSION? +VERSION:2.0-20100601 Tect Bepcuu [1O

AT+ADDR? +ADDR:13:12:235279 Tecr cereBoro aapeca “13:12:235279”

AT+PSWD? +PSWD:1234 Tecr napons

AT+USART? +USART:38400,0,0 Tect USART. Onpeneneno: ckopocts 38400, mporokoir §-N-1
AT+ROLE? +ROLE:0 V3uarts pexxum. 0-slave, 1-master, 2-Bo3BpaT JaHHBIX

Jns noaxmrouenust Monyiis K I1K HeoOs13aTenbHO MMETh crieluallbHbINA peoOpa3oBaTens HHTEpdeiica
noprta 1K u cneunansabiii kabensb. Jloctatouno Arduino UNO u ero USB kabernb.

1)  VYnanute u3 mwiatel Arduino UNO MHKPOKOHTpOJLIED.

2) Coenunure muanu uaTepderica USART npoTHBOIOI0KHO KIaCCHUECKOMY coeTMHeHNI0. COeTMHUTE
TX-TX u RX-RX.

3) IIposepwte coenuuenue, ycranapauparoiee HC-05 B nepsbiii peskum AT-koMaH 1.

4) Coenunute koHTaKkThl muTanus HC-05 ¢ uctounukom 3,3 B Arduino UNO.

5) Toakmrounte USB kabenem Arduino UNO k KOMIBIOTEDY.

6) Ha IIK ucnons3yem mnocnenoBaTenbHbIii MOHUTOP U3 MakeTa nporpamm Arduino.

7) VYcranoBute ckopocTh 38400 6o

8) VYcraHoBHTE aBTOMaTHYECKYIO OTIIPABKY MOCie Kax 101 KoMaH bl /1/n onn ke LF u CR.

9) OtnpaBuTh NMEPBYIO KOMAHy — JOJDKHO OBITH COOOIIIEHUE O OIIHOKE.

10) OrnpaBum komanxy AT+VERSION? — B okae MmoHuTopa HoMep Bepcuu [10.

Opranunsanus cssasu no bluetooth ITK n MmukpoxoHTpoLIEepa



[ToaxmrounTe MOIYIIh K MUKPOKOHTPOJIIEPY WK 11aTe Arduino cieayronum o0pa3om.
[Muranwue 3,3 B k koHTakty 12.
O6mmuii 13, 21, 22, 34.
Ceroaunon kK KOHTakTy 31.
CBeroauoj K KOHTaKTy 32.
MK TX x koHTakty Moayns 2 RX
MK RX k konTakty moayns 1 TX

PaccMoTpuM ipocTOl Citydaii UCIOJIb30BaHUS JUTS TOHUMAaHMS (PU3UKHA U XUMHUU TIpoIecca, Kora
KOMaH/Ibl MOKHO OTIIPaBIIATh BPYYHYIO uepes bluetooth.

B MUKpPOKOHTpOIIIED 3aNIUCHIBAETCS IPOrpaMMa pearupyromias Ha npuem koaoB cumBoiioB u3 USART.
VYcranosure coequuenue bluetooth.
CBeueHue CBETOAMO/1a MOJKIIOYEHHOI0 K KOHTaKTy 32 Moaynst HC-05 roBoput o ycraHoBiIeHUH
COeIMHEHMS. MUTaHHE CBETOIMOA, MTOJKIIOUYEHHOTO K KOHTAaKTy 31, ¢ yacToToi 2 I'i1 roBOpUT 0 0OMeHe
nanHbiMU. Korza ycTaHOBIIEHO COeIMHEHHE, UCTIONb3Ys TepMUHAIBHYIO0 niporpammy [1K ornpasinsem
cuMBoJIbl B opT [1K k koTopomy nipussizan bluetooth. Moayns HC-05 mpuHuMaeT CHMBOJIBI U 4epe3
USART wux kox nmonamaer B MK. B 3aBHCHMOCTH OT TOJTy4EHHOTO CHMBOJIA TPOrpaMMa MUKPOKOHTPOJUIEpa
3aCTaBIsIeT CBA3aHHYIO C HUM JJIEKTPOHUKY BBITIOIHATH T€ UM UHbIE KOMaH/IbL. Takas opranusalius cBsi3u
o bluetooth I1K 1 MUKpOKOHTpOJIIEpa HHTEPECHA U TIPHU OTHpaBke nporpamMmoit MK maHHBIX depes
bluetooth B kommbroTEp, KOTOPHIE MOXKHO HAOIIOaTh B OKHE TEPMUHAIBLHOU porpaMMel. bonee BaxkeH
JIBYCTOPOHHUN 00MeH. Toria Mo>XHO OTIPABISATh KOMaHbl U KOHTPOJIMPOBATH UX BhIMogHEeHHE. C
MOMOIIbIO IBYCTOPOHHETO OOMEHA Hala)KMBaeTcsl O0jiee YBEPEHHBIN KaHa!l Iepeadll KOMaH I, YeM IIpu
OJIHOHAINPABJICHHON Nepeaye JaHHbIX.

Paguoynpasienue ¢ nomoubo HC-05 6e3 MUKpOKOHTpOJLIEpa

CoBeplilieHHO HEOOSI3aTENIbHO JIJISl CO3/1aHUs IPUEMHUKA KOMaH/| IMCTaHIIMOHHOTO YIIPaBJIE€HUs COOUPATh
MOJ1yJIb HA OCHOBE MHUKPOKOHTpOJLIepa uii npuMeHsaTh Arduino. Jlocrarouno umets 2 sx3emiuisipa HC-05
Y IPUEMHUK KOMaH/I IOYTH T'OTOB.

[Tepssiit Momynb bluetooth HC-05 paGotaer B pexxume slave u mpuHuMaeT ganHble B Buae AT-komana u3
pamuoddupa v TpaHCIUPYET UX HAa CBOU KOHTAKT TX. DTO KOHTAKT coeuHseTcs ¢ BXxogoM RX Broporo
MOJYJIsl, KOTOPBII yCTaHOBIIEH B pexxrme AT-komaH[ ¢ TOMONIBIO TEPEMBIUKHU. BBIXObI BTOPOTrO MOTYIIS
CIIy’KaT UCTOYHUKAMHU JIOTHUECKUX YPOBHEU, YIIPABIISIONINX JIEKTPOHUKONW NCTIOJTHUTENIbHBIX YCTPOUCTB.
AT-xoMaH[IbI TO3BOJSAIOT (OPMUPOBATH JOTHUECKHE YPOBHU Ha BhIXoJax BToporo HC-05 B paznuuHbix
KOMOHWHAIIUSIX.

J1s 5TOr0 UCHONB3YIOTCA KOHTAKThI TMHUN ob1ero HazHaueHus PIO2—PIO7, PIO10 Broporo monyns. [ns
dbopMupOBaHUs YPOBHEHN MUCTIONB3YIOTCS KOMaH/IbI BUIA:

AT+P10=10,1 — 7or. 1 uHa Berxoae PIO10.

AT+PIO=7,1 — nor. 1 Ha Beixone PIO7.

AT+P10=10,0 — mor. 0 Ha Berxoae PIO10.

AT+PIO=7,0 — xor. 0 Ha Beixone PIO7.

Komanas! otnpasnsitores ¢ anapouaa, [1K, mianmera, mprudopa ¢ MUKPOKOHTPOIIEPOM HITH IPYTOTrO
ncTouHMKa curHana bluetooth. Ecnu BBIXOIbI MOTYJIsSE COEAMHUTE C MUKPOCXEMaMH JendpaTropamu, TO
MO>KHO 3HAYUTEJIbHO YBEJIMUUTh KOJIMYECTBO YIPABIISEMbIX YCTPOUCTB.

JloMaIHAs cTpaHulla

Texunueckoe onucauue (Datasheet)



https://arduino-info.wikispaces.com/BlueTooth-HC05-HC06-Modules-How-To
http://arduino-kit.ru/userfiles/image/HC-05.pdf

