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USB DMX 512 KoHTponep ynpaBJjieHUs Ha
0aze STM32 cBouMM pyKamMm

MpocTon nHTepdenc USB-DMX512 Ha 6a3e STM32F042 MpeacTaBsieH NPOCTON M KOMMAKTHbIN
nHTepdenc USB-DMX512 Ha 6a3ze MukpokoHTponnepa STM32F042F6 (20-KoHTakTHbIN TSSOP).
KoMaHgbl 1 nuTaHue nepepaetcs vyepes USB. KoHTponep nognepxunsaeTt USB 2.0. XocT-koMnbloTeEp
BUOUT ero Kak MIDI-nHTepdenc nnm snptyanbHboln COM-nopT.COOTBETCTBEHHO, yrpaBaeHne DMX
BO3MOXXHO C nomoLLbio MIDI-coobLieHni, a Takxe TekCToBbix KoMaHg, ASCII.B kayecTBe 4acTHOro
CNlydas peann3oBaH NPoTokKoa MiniDMX, KOTOpbI NOAAEPKMBAETCA PSAOM YNPaBASOWMX NPOrpaMm
DMX, Hanpumep «DMXControl3». KomnakTHbI pa3mep nnatol 43x30MM. Beibop knacca USB Ha
CTOpOHe xocTa mexay MIDI n
BMpTYyaJibHbiM COM-nopToM
OCYLLEeCTBAAETCA C MOMOLbIO MepeMblYKy
Ha pa3beme SWD (MoxeT bbITb
pacClMpeH A0 nepekoYvaTens).
HanpshxeHne nutaHus 5 B (0bwmin Tok
6e3 Harpy3kn DMX okono 20 MA, ¢
noakato4eHHon wuHon DMX go 50 MA)
YMeHbLUIAeTCH JIMHENHbIM
CcTabnnm3aTopom C MasbiM NageHNeM Hanps>xeHns 4o 3,3 B, KoTopoe NUTaeT MUKPOKOHTpo1ep. B
pexume MIDI, a Takxe B pexnme ASCIl komaHabl pa3paboTaHbl Taknm 06pa3oM, Y4TO pyyHoe
ynpasJsieHne DMX BO3MOXHO C MOMOLLbIO MporpaMMHoro obecneyeHns TepmuHana ASCIl nnm ¢
nomoubto MIDI-cekBeHCOpa. NpPeayCMOTPEHblI KOMaHabl ANS yCTaHOBKKU ntoboro n3 512 kaHanos DMX
Ha nobon yposeHb 0..255 BbINONHEHNE NAABHbLIX NEPEXOAO0B henaoB C BpeMeHeM (enga o 12,7
CeKyHn, perynupyeTcs ¢ warom 1/10 ceKyHAbl OrpaHuyeHne KonnmyecTsa nepesaBaeMblX KaHaN0B
DMX oT 24 pno 512 ¢hakTnyeckme ypoBHU onpefeneHHbIX kaHanos DMX obpaTHo B ynpasnsioLLee
nporpaMmmHoe obecneyeHune. CoxpaHaTb [0 36 CLEH OCBELIeHNS B IHeproHe3aBuCcMOon NaMaTm
MWKPOKOHTPOJIJIEpa M nepe3arpyxxath atobyto no komaHge. (CueHa Ne 0 aBTOMaTUYECKM
3arpy>xaeTcs nocse BkAOYeHUA NnuTaHus.) MpoTtokon MiniDMX xopowo nogxoanT Aas CNOXHbIX
ornepauunin oCBeLLeHNs, ynpasiseMblX creunanbHbiM NporpaMMHbIM obecneyveHnemM 419 OCBELLEHNS.
Korga USB paboTaeT Kak BupTyasbHbin COM-nopT, OOCTYMNEH CneunanbHbIil peXmnM KoHpUrypauum
[ANS HACTPOMKKM ocHoBHOro MIDI-kKaHana n nosb3oBaTenbckoro USB Vid/Pid. Monb3oBaTenbCckme
HaCTPOMKM XPaHATCSA BO (h13LL-NaMATU MUKPOKOHTPOISIEPA B SHEPrOHE3aBUCUMON NAaMATH.

MOCKONbKY Ha nsaTe He YCTaHOBEH UHTepdenc RS-232, nnata nporpamMmupyeTcs (n
oTnaxusaetcs) yepes uHtepdeunc SWD («Serial-Wire Debug»), npeano4TuTeNbHO C NOMOLLBIO
ST-LINK, KoTOpbIi NOAK/OYAETCA K 3-KOHTAaKTHOMY pa3beMy psagom ¢ USB.

WcxonHbIN KOA BMOMHE NOAXOAMT B KadecTBe WabnoHa ansa fansHenwen cobcTseHHoN pa3paboTky,
ocobeHHOo B oTHoWweHUn DMX n USB.OH nporpaMMmnpyeTcs HeNnocpeacTBEHHO Ha YPOBHE PErNCTPOB,
6e3 ncnonb3oBaHMA BHELWHMX BMbanoTek nnm opanBepos.

OnucaHue XXeJie3HOU YacCTHu

MWKPOKOHTPOJI/IEp TaKTUPYeTCa BHYTPEHHUM ocumnnnaTtopom (HSI48), yacTtoTa KOTOporo
CMHXPOHM3NPYeTCS € curHanom USB. 3ToT meToq obecneymBaeT 04eHb CTabuIbHbIN BbIXOLHOM
curHan DMX. MNMoToMy 4ToO HEBO3MOXXHO MOBTOPHO 3anycTutb USART MUKpoKOHTpossiepa STM32
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cpa3y nocne cbpoca DMX, USART Tx npogosikaeT paboTaTb B pexxnMe 0XXngaHus Bo Bpems cbpoca
DMX. OH nuTaeTca Yyepes pe3ncTop K DMX-gpaneepy MAX487, Ha KOTOPbIN NOAAETCHA HU3KUN
YPOBEHb APYrM BbIXOLOM C OTKPbITEIM CTOKOM MUKPOKOHTPOJIep Bo BpeMs cbpoca DMX. O6wunin
TOK NuTaHns 6e3 Harpy3kn DMX cocTaBnsieT 0kono 25 MA, ¢ noakayYeHHon wuHon DMX o 50 MA.
[N NpOCTOro BOCNPON3BEAEHMSA C MOMOLLbIO MPOCTbIX MHCTPYMEHTOB annapaTHoe obecnevyeHne
NOCTPOEHO Ha OJ/HOCJIOMHOM NeYaTHONM NjaTe C He6oNbLIMM KOJIMYECTBOM NepeMblyek.
npoBoAa. ToNWMHA U PacCTOSAHNE MeX Ay NeYyaTHbIMU NPOBOAAMMN pacCYnTaHbl Ha lobnTenbckme
TexHonornn. Coopka npegHa3HavYeHa N HECKONbKMX CKBO3HbIX OTBEPCTUIA 1 geTanen SMD.

CxeMaTnyeckasa gmarpamma
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3T70T COOPOYHBLIN YepTeXX CO CTOPOHLI ycTaHoBKM KoMroHeHToB! IC1, IC2 n Bce getann SMD
NpoCMaTpPMBAETCA Ha NeYaTHOW nnaTe. Bce pe3nctopbl n KoHAeHcaTopbl SMD nmetoT pasmep 0805.
Pa3smep nnatbl 43x30MM. R3 Hy>XeH ToNbKO and Toro, nepenpownskyn BOOTO (PB8), 06bI4HO B 3TOM
HeT HeobxogumocTn. Chpoc HeobXxoaMM TOLKO B peaKunx Ciyvasax,m ecnm ectb npobnemsl ¢
3anyckom nporpammaTopa SWD.

NMpowiMBKa MUKponpoueccopa

MoCcKoNbKY Ha 3ToW nNnaTe HeT nopTa RS-232, nporpaMMmnpoBaHmne BO3MOXXHO ToJbko ¢ SWD
nporpamMmmaTop. BmecTo nokynku crneunansHoro moayns ST-LINK pekomeHayeTcs NCnonb30BaTh
mMoayJsib STM Nucleo-64, KOTOpbIV AeLueBsie, ero MOXXHO HaCTPOUTb Kak NporpaMmmaTop u
OOMNOJIHUTENIbHO MOXXHO MCMNOJIb30BaTh A4 APYrUX SKCNEPUMEHTOB C MUKPOKOHTpoiepamMn STM32.
Kak nporpammupoBaTb BHelWHWe geTtann ¢ Nucleo, npoynTanTe ero pykoBoACTBO. Koraa
nporpamMmmaTop OTKJIOYEH (T.e. NCNONb3YEeTCH aBTOHOMHBIN, CM. PUCYHOK BhILLE), U NPOrpaMMHoOe
obecneyeHne oTnpasnseT cooblieHne o npobneme Tuna ««no target voltage», nogkno4nTE BbIXOL
3,3 B (koHTaKT psgom ¢ Tekctom U1) perynatopa (5 KoHTakToB) Ha 4acTu ST-Link ¢ R23 (4,7 kOw,
KOHTaKTHas rnJolaaka HarpasJsieHa B CTOPOHY padbema SWD) onsa nofadn Hanps>KeHns nuTaHns Ha
YCTPOWCTBO.
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Cobepute KOPOTKMIN aganTep Ans
nporpaMmmMmpoBaHmns (CM. pUCYyHOK Bbille, AMHa NpoBoAa He 6onee 25 cM): — noakayuTe 2-i
KOHTaKT pa3bema Nucleo SWD (cynTas cboky B cTopoHy Mini pa3bem USB) ¢ BoiBogoM PA14 Halein
naaTbl (KPacHbIM Ha (OOTO BbILLEe). — COeAUHUTE 3-1 KOHTAKT C 3eMJiel Hallen niaTbl (KOPUYHEBLIN
Ha (hOTO BblLe). — coeanHUTe 4-n NUH € NnHOM PA13 Hawen nnaThl (Y4epHbIN Ha (POTO BbILE). —
3anycTute nporpamMmmHoe obecneveHne ST-LINK. CoeanHuTe KOHTaKT cbpoca ¢ 3emnenn. Haxmure
nyHKT «Connect» meHio «Target», yepes 1 cekyHAay oTrnycTute Reset. Yepes HECKOJIbKO CeKYHN
NOABMTCA 3KPaH 1 0THET 0 NoAKoYeHnn. Mpu noaknoyeHun soibepute «Program&Verify» B MeHI0
«Target» 1 3arpy3uTb WeCTHaALATEPUYHbIA KoA. Tocne NporpaMMMpoBaHNa HaXXMUTE MyHKTa
«Disconect» meHto «Target» n otcoeguHute agantep ST-Link.

YcTaHOBKaA

Mo ymon4yaHuio nHtepdenc USB paboTtaeT ¢ STM Vid/Pid, HO 3TO pa3peLleHo TONbKO AN
TecTmpoBaHua. nda noboro ny6anM4HOro MCNoab3oBaHMA Baw MHAMBUAYaNbHbIA Vid/Pid gonxeH
ObITb aKTUBMPOBAH! (KaK 3TO cieNlaTb CMOTPUTE HXKE B pa3aene «HacTporka») Mo ymonyaHuto
niaaTa noakoyeHa K suptyanbHomy COM-nopTy MK. 3TO MOXXHO NPOBEPUTL C NOMOLLLIO AMCneT4epa
ycTponcts Windows. o yMon4aHUIO Halla ninaTa UCnonb3yeT TOT XXe ApanBep 4YTo 1 nporpaMmmaTop
n bynet ykasaHa B pa3zaene «COM n LPT». nopTbi» Kak «BupTyanbHbin COM-nopT
STMicroelectronics». B npoTuBHOM cny4ae 3arpy3ute «BupTtyanbHbin COM-nopT STM32». [Opawsep C
canTa STM n ycTtaHoBuTe ero. Bol MoxeTe n3meHnTb Homep COM-nopTta B «HacTpokax nopta» B
avncneTyepe yCTPOMCTB. B NPOTMBHOM Cily4ae COXpaHUTe HAaCTPOMKM Mo yMos4aHuoo. CKOpoCTb
nepefayn He UMeeT 3Ha4YeHUs B flaHHOM cnyYae. Handshake B HacTporkax nopTa He
nognepxxnsaetcs. Korga coeanHeHne BbINoJHEHO Mexay KoHTakToM PA14 (koHTakT SWD-CIk) n
3emnen (nepembiyka Ha CN3), nnata Bnantca MK Kak cTaHAapTHbIN nHTepdenc USB/MIDI. Korpaa
nnaTta nogksodaeTcs K MK, npansep yctaHasnusaetcs asTomaTudecku (Windows XP unu bonee
no3aHas sepcus). B B gucnetyepe yctponcts Windows oH oTobpa)kaeTcsa B pasgene «Ayano-,
BMOEO- M UTPOBON KOHTpoIIep» Kak «STM32- UsbDmx» nnm npocto «USB-Audio Device». Mo
YMOJI4aHMNIO YCTPONCTBO YyBCTBUTENBLHO K MIDI-KaHany 1 (Mnagwuin nonybant 6anTta COCTOAHUA =
0!) Ons PyHKLMOHANbHOrO TeCTUPOBaHMA 1 Apyrux onepauunin ¢ MIDI DMX B py4HOM pexunme
MCNONb3yeTCs NPOCTOe KOHCOJIbHOE NMporpaMMHoe obecneyeHue.

B pexxume ASCII, a Takxe B pexunme MIDI nepegaTtynk DMX 3anyckaeTcs aBTOMaTU4YeCKM CO BCEMU
512 DMX. KaHaJI0B Ha Hy1eBOM YPOBHE.

BHMMaHMe: Nnpu yCTaHOBKE WM yAaleHMM NepeMblykn Bo BpeMs paboTbl naaTel cbpoc n nepebop
USB B TeyeHumn 1-2 cekyHn.

Mocne 3TOro yCTPOMCTBO A0/KHO BbITh NepesanyLleHo. MporpamMmmHoe obecneyeHne nnm COM nopt
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JIOJ/KEH ObITh 3aKPbIT NEpell U3IMEHEHNEM PeXUMa, UHAYe nepe3anyck 3TOro NPorpaMmMHoOro
obecneyeHns MmoxeT BbITb 3a6710KMpoBaH. B B 3TOM c/iyYae A5t MOBTOPHOrO BKJOYEHMS
nporpammHoro obecneyeHus Tpebyetcs ewe oanH cbpoc USB-ycTponcTaa.

KOMNOHeHTh! gnAa YCTAHOBKHM
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IC2: STM32F042F6P6, Mouser, RS Components, Farnell

IC3: MAX487 CPA, source Reichelt, RS Components, Farnell
Connectors CN2, CN3

LED: 3mm, low current (specified for 2mA), source Reichelt and others

E1l: Tantal 10uF, min 10V. A standard Electrolytic Capacitor may be used, too

MakeT nnarhbl

MakeT nniaTbl B popmaTe TIF CkayvaTb usbdmx-f042-pcb.tif

FoToBasA npowiMBKa MUKponpoueccopa STM32

CkavaTb usbdmx-f042.hex

NcxonoHbIX KOA,

CkavaTtb usbdmx-f042v5.zip McxoaHbIA KOL.
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