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USB DMX 512 KoHTponep ynpaBJjieHUs Ha
0aze STM32 cBouMM pyKamMm

MpocTon nHTepdenc USB-DMX512 Ha 6a3e STM32F042

MpencTaBieH NPOCTOM M KOMMAKTHbIN nHTepgenc USB-DMX512 Ha 6a3e MUKPOKOHTpoOSIepa
STM32F042F6 (20-koHTaKTHbIN TSSOP).

KomaHabl n nuTaHue nepepaetcs 4yepes USB. Kontponep noppep>xxusaet USB 2.0.

XOCT-KOMMblOTEp BUAMT ero Kak MIDI-nHTepdenc nnv snptyanbHbein COM-nopT.

CoO0TBETCTBEHHO, ynpaBfieHne DMX Bo3M0XHO ¢ nomMoLlbio MIDI-coobLweHuni, a Tak)xe TeKCTOBbIX
kKoMaHp ASCII. B kayecTBe 4YacTHOro ciyyas peasnsoBaH npoTtokos MiniDMX, koTopbin
noAgepXunBaeTcs psagoM ynpasnsawowmx nporpamm DMX, Hanpumep «DMXControl3».

KoMnakTHbIN pa3mep nnaTbl 43x30MMm.

Bbibop knacca USB Ha cTopoHe xocTa mexay MIDI n BupTyanbHbiM COM-NOPTOM OCYLLECTBASETCA C
NMOMOLLIbIO NepeMbI4KM Ha padbeMe SWD (nepembliKy MOXXeTe 3aMEeHNUTb Ha NepekYaTenb).

Hanps»xkeHne nutanns 5 B (06wwmii Tok 6e3 Harpy3km DMX okos0 20 MA, ¢ NOAKIOYEHHOU LLUNHOW
DMX pgo 50 MA) yMeHbLLAETCA NMMHENHBIM CTabnan3aTopoM C ManbiM NafeHNEM HanpsxeHusa o 3,3
B, KoTOpOEe NuTaeT MUKPOKOHTpPOJISIEP.

B pexxmume MIDI, a Takxxe B pexxume ASCIl KomaHabl pa3paboTaHbl TakuM 06pa3om, 4TO py4Hoe
ynpasneHne DMX BO3MOXHO € nomoLbio TepMuHana ASCIl wnu ¢ nomowbio MIDI-cekBeHcopa.

npenycMoTpeHbl KOMaHAbl 4S9 YyCTaHOBKM Ntoboro n3 512 kaHanos DMX Ha nobon yposeHb 0..255
BbIMNOJIHEHME NNABHbLIX NEPexofoB henaoB C BpeMeHeM denga Ao 12,7 CekKyHA, perynmpyeTcs C
warom 1/10 cekyHAbl OrpaHMYeHne KoanyecTBa nepenasaemblx kKaHanos DMX oT 24 go 512

(hakTMyYeckme ypoBHU onpeaeneHHbIX KaHanoB DMX obpaTHO B ynpaBasioLlee NporpaMmMHoe
obecneyvyeHue.

CoxpaHATb 00 36 CLEeH OCBeLLeHUS B SHEPrOHEe3aBUCUMON NaMATU MUKPOKOHTPOJIepa U
nepesarpy)kaTthb JioOyio Mo KoMaHe.

(CueHa Ne 0 aBTOMaTUYECKM 3arpyKaeTcs nocne BKAYeHUs nutaHmsa.) Npotokon MiniDMX xopoLuo
NoAXOOUT AN19 CZIOXKHbIX ONepauun oCBeLLeHNs, ynpasaseMblX cneunanbHbiM NporpaMMHbIM
obecneyeHnem AN OCBELLEHNS.

Korpa USB paboTaeT Kak BupTyaabHbin COM-nopT, AOCTYMNEH CneunabHbI PEXUM KOHDUrypaumm
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L5191 HacTpomnky ocHoBHoro MIDI-kaHana n nonb3oBaTtensckoro USB Vid/Pid.

MoNb30BaTENbCKME HACTPONKN XPAHATCA BO (PA3LW-NAMATU MUKPOKOHTPOI1IEPa B
3HEepProHe3aBUCUMON NAMATH.

MOCKONbKY Ha nsaTe He YCTaHOBNEH UHTepdenc RS-232, nnata nporpamMmMmupyeTcs (n
oTnaxusaetcs) yepes untepcgenc SWD («Serial-Wire Debug»), npeanoyTMTENbHO C NOMOLLbIO
ST-LINK, KoTOpbIi NOAKOYAETCA K 3-KOHTaKTHOMY pa3beMy psagom ¢ USB.

icxoOHbIN KoL BNOJIHE NOAXOAMUT B KavyecTBe WabnoHa ans fgasbHenwen cobcTBeHHOM pa3paboTkuy,
0cobeHHOo B oTHoWweHUn DMX n USB.OH nporpaMMmnpyeTcs HeNoCpeaCcTBEHHO Ha YPOBHE PErNCTPOB,
6e3 ncnonb3oBaHNA BHELWHMX BMbANOTEK N ApanBepos.

OnucaHue XXene3Hou YacTm

MWKPOKOHTPONEP TaKTUPYETCA BHYTPEHHMM ocUMNnNaTopom (HSI48), 4acToTa KOTOPOro
CUHXPOHU3UpYeTCcAa ¢ curHasnom USB. 3ToT meToa obecneuynBaeT o4eHb CTaOMIIbHBIN
BbiXogHOU curHan DMX.

[MoTOMY 4TO HEBO3MOXXHO MOBTOPHO 3anycTuTb USART MuUKpoKOHTposiepa STM32 cpa3y nocse
cbpoca DMX, USART Tx npogonxaeT paboTaTb B pexume oxugaHusa Bo Bpemsa cbpoca DMX. OH
nnuTaeTcsa Yyepes pes3ncTop Kk DMX-apaniBepy MAX487, Ha KOTOPbIN NOJAETCA HU3KWUIA YPOBEHb
LPYTM BbIXOAOM C OTKPbITbIM CTOKOM

MUKPOKOHTPO11ep BO Bpemsi cbpoca DMX.

O6wmi Tok NuTaHns 6e3 Harpy3km DMX cocTaBnsdeT 0kos0 25 MA, C Noak/o4YeHHon winHo DMX po
50 MA.

[.na NpocToro BOCMpPON3BeAeHNS C MOMOLLIbIO MPOCTbIX MHCTPYMEHTOB annapaTHoe obecnevyeHune
NOCTPOEHO Ha OAHOCNOWHOM NeYaTHONM njaTe C He6oNbLWIMM KOJIMYECTBOM NepeMblyek.

npoBoAa. To/LMHA N PaCcCTOSIHNE MeXAY NeYyaTHbIMU NPOBOAAMY PaCcCUNTaHbl Ha lobuTenbCKme
TexHonorun. Cbopka npegHasHa4yeHa

N HECKOIbKMX CKBO3HbIX OTBEPCTUM 1 aeTanen SMD.

CxeMmaTuyeckana guarpaMmma

https://dmx-512.ru/ Printed on 2025/12/22 00:27



2025/12/22 00:27 3/8 USB DMX 512 KoHTponep ynpasneHus Ha 6aze STM32 cBouMu pykamu
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3T0T cOOPOYHBLIN YepTeXX CO CTOPOHLI yCTaHOBKMU komnoHeHToB! IC1, IC2 n Bce agetanm SMD
NpoCMaTpPMBAETCA Ha NeYaTHOW nnaTe. Bce pe3nctopbl 1 KoHAeHcaTopbl SMD nmetoT pasmep 0805.
Pasmep nnatbl 43x30MM. R3 Hy>XeH ToNIbKO Ans Toro, nepenpowwnskyu BOOTO (PB8), 06bI4HO B 3TOM
HeT HeobxoamnmocTu. Cbpoc HeobXx0aUM TONBKO B PEAKUX CAy4asnx,n ecam ecTb npobnemsl ¢
3anyckoMm nporpammaTtopa SWD.
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NMpowiMBKa MUKponpoLueccopa

MocKosbKY Ha 3ToM nnaTte HeT nopTa RS-232, nporpaMmmupoBaHue BO3MOXHO ToJIbko ¢ SWD
nporpaMmarop.

BmecTo nokynku cneumansHoro mogyns ST-LINK pekomeHayeTca ncnonb3osate Mogyis STM
Nucleo-64, KOTOpbIN OeLleBne, ero MOXXHO HaCTPOUTb KaK NpPorpamMmaTop v AONOAHUTENbHO MOXHO
NCNonb30BaTb A1 OPYrUX 3KCMEPUMEHTOB C MUKPOKOHTpOIepamn STM32.

Kak nporpammupoBaTb BHelwwHe getann ¢ Nucleo, npoyntante ero pykosoacTteo. Koraa
nNporpaMMaTop OTKJIOYEH (T.€. UCMOJIb3yeTCs aBTOHOMHBIN, CM. PUCYHOK BbILLE), U MPOrpaMMHoe
obecneyeHne oTnpasnseT coobuieHne o npobneme Tnna ««no target voltage», nogknt4nTE BbIXOL
3,3 B (koHTaKT psgom ¢ Tekctom U1) perynsatopa (5 KOHTakToB) Ha 4acTu ST-Link ¢ R23 (4,7 kOw,
KOHTaKTHas rnJoljaaKka HarnpasJsieHa B CTOPOHY padbema SWD) ons nofayn Hanps>KeHns nuTaHns Ha
YCTPONCTBO.

CobepuTe KOpOTKMI aganTep 415 NPOrpaMMnpoBaHus (CM. pUCYHOK Bbille, AnnHa nposoja He bonee
25 cm):

— NOAKJYNTE 2-N KOHTAKT pa3dbema Nucleo SWD (cumTas cboky B cTOpoHy Mini pa3bem USB) ¢
BbIBOAOM PA14 Hawen nnaTbl (KPACHbIM Ha (DOTO BbILE). — COeANHUTE 3- KOHTaKT C 3eMeil Hallen
nnaTbl (KOPMYHEBBLIN Ha ()OTO BbIWE). — coeanHUTE 4-1 NMH ¢ NMHOM PAL13 Hawen nnaTbl (YepPHbLIN Ha
oTo BbILWE). — 3anycTuTe nporpamMmmHoe obecneyeHne ST-LINK. CoeanHuTe KOHTaKT cbpoca ¢
3emnen. Haxxmnte nyHKT «Connect» meHio «Target», yepes 1 cekyHay otnycTute Reset. Yepes
HECKONbKO CEKYHA, MOABMTCS 3KPaH U 0TYET 0 NoAKYeHUW. Mpy noaknyeHnn sbibepute
«Programé&Verify» B MeHI0 «Target» n 3arpy3uTb WecTHagLaTepUYHbIA Koa. Mocne
NporpamMmMmpoBaHns HaxxMnTe NyHKTa «Disconect» meHio «Target» n otcoeanHnTe agantep ST-Link.

YcTaHOBKaA

Mo ymonyaHuto nHtepdenc USB paboTtaeT ¢ STM Vid/Pid, HO 3T0 pa3peLleHo TONbKO AN
TecTnpoBaHua. [1na noboro ny6anM4HOro Mcnoab3oBaHna Baww nHAMBMAYyansbHbi Vid/Pid gomxeH
ObITb aKTUBMPOBAH! (KaK 3TO cieNlaTb CMOTPUTE HXKE B pa3aene «HacTporka»)

Mo ymosi4aHMIO niaTa nogksyeHa K suptyasibHoMy COM-nopTy MNMK. 3T0 MOXKHO NpoBepuTh C
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nomoLLbio ancnetyepa yctponcts Windows. Mo ymMon4yaHuWio Halwa nnaTta UCnonb3yeT TOT Xe
Lipansep 4TO 1 NporpammaTop u byneT ykasaHa B pa3gene «COM u LPT». nopTbl» Kak «BUpTyanbHbIN
COM-nopT STMicroelectronics». B npoTuBHOM cniyydae 3arpysute «BupTyanbHbin COM-nopT STM32».

Hpansep ¢ canta STM n ycTaHoBuTe ero. Bol MoXxeTe nsmeHntb Homep COM-nopTa B «HacTpomnkax
nopTa» B gucrneTyepe yCTPOMUCTB. B NPOTUBHOM C/ly4ae COXpPaHUTE HAaCTPOMKKN MO YMOMYAHMIO.

CKOpOCTb Nepefayn He MMeeT 3HaYeHUs B 4aHHOM ciiydae. Handshake B HacTporkax nopTa He
nogaepxunsaetcs. Korga coegmHeHme BbINoJHEHO Mexay KOHTakToM PA14 (koHTakT SWD-CIk) n
3emnen (nepemblyka Ha CN3), nnata BuanTca MK Kak ctTaHgapTHbI uHTepgenc USB/MIDI.

Korpga nnata nogkntodaeTca K MK, apaneep ycTaHaBmBaeTca aBToMmaTnyeckn (Windows XP nnn
6onee no3gHas Bepcus). B B ancnetyepe yctponcts Windows oH oTobparkaeTcs B pasgene «Ayamo-,
BMIEO- N UTPOBOM KOHTposep» Kak «STM32- UsbDmx» nau npocto «USB-Audio Device».

Mo yMONYaHUIO YCTPOMCTBO YyBCTBUTENbHO K MIDI-kKaHany 1 (Mnagwuin nonybant 6anTta COCTOAHUSA
= 0!) Anda GyHKUMOHANBHOIr0 TeCTUPOBaHMA U Apyrux onepauunn ¢ MIDI DMX B py4HOM pexume
MCNONb3yeTCs NPOCTOe KOHCOJIbHOE NMporpaMMHoe obecneyeHue.

B pexxume ASCII, a Takxe B pexume MIDI nepepaTtynk DMX 3anyckaeTcq aBTOMaTU4YeCKM CO BCEMU
512 DMX. KaHaJI0B Ha Hy/1eBOM YPOBHe.

BHMMaHMe: Nnpu yCTaHOBKe WM yAaleHNM NepeMblykn Bo BpeMs paboTbl naaTel cbpoc n nepebop
USB B Te4yeHumn 1-2 cekyHg.

Mocne 3TOro yCTPOMCTBO A0JHKHO BbITb Nepe3anyueHo. MNMporpammHoe obecneyeHne nnn COM nopT
L0/MKEH BbITb 3aKpbIT Nepen U3MEHEHUEM peXiMMa, NHavye nepesanyck 3TOro NporpaMMHOro
obecneyeHns MmoxeT bbiTb 3ab10KMpoBaH. B B 3TOM ciiyvyae onsi MOBTOPHOMO BKOYEHNSA
nporpammHoro obecneyeHus Tpebyetcs ewe oanH cbpoc USB-ycTponcTaa.

Pe>XXuMbl paboThbl

Habop komaHpa ASCIl akTuBeH, korpa PA14 (koHtakt SWD-Clk)nepembiuka_ HE nopknaio4eH K
3emsie. B KOHTeKcTe Bepcun Mukponporpammel 1.4 (nonb 2020 r.) npegbiAyLWwmn pexmMm HacTPONKK
yhasieH u nHTerpmposaH B Habop komaH ASCII. Mo 3Ton NpuYnHEe UMeHa HEKOTOPbLIX KOMaHA,
N3MEHEHbI.

KpaTkuu cnpaBo4HUK Bcex komaHa ASCII

Komanpa |OnucaHue

Sn BbibOp KaHana DMX ons nocneaytowero gencremsa (n=1-512)
Vn yCTaHOBMTb ypoBeHb DMX Ha agpecyemoM kaHane DMX (n=0 - 255)

,N (3anaTas)|cHavana npubaenseTca afpec kaHana DMX, n yctaHaBnmBaeTcsa ypoBeHb (n=0 - 255)
+ yBENNYUTb afipeCHbI YpoBeHb bydepa nepefayn kaHana DMX Ha eguHuULy

- YMeHbLUNTb aApeCHbIn YpoBeHb bydepa nepenayn DMX-kaHana Ha eguHMLY

yCTaHOBUTL N KaHasioB DMX, Ha4ynHasa ¢ (agpecoBaHHOro kaHana +1), Ha ypoBeHb
afpecoBaHHOro KaHasa.

Tn MnaBHOe 3aTyxaHue n B 1/10 cekyHAbl
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KomaHpa [(OnucaHue
X HeMeJ/IeHHO OCTaHOBUTb (3aMOPO3UTh) BCE MPOLLECCHI 3aTyXaHUSA Ha UX TEKYLLNX
YPOBHSAX

D HemMe[JIeHHO YCTaHOBUTb BbIX04 BCceX KaHanoB DMX Ha 0

Rn npoynTaTh N 6anToB M3 Bydhepa nepenayn, Ha4yMHasa C agpPecoBaHHOro KaHana DMX
Q ypoBeHb 0TobpakeHus BoibpaHHoro DMX-kaHana, Fade Time n DMX-uukn

Ln OrpaHnynTb ASnHYy umkna DMX no n kaHanos DMX (n = oT 24 no 512)

~n CoXpaHuTb npeceT B bydep nepenayn
@n 3arpy3nTb npeceTt

Cn ycTaHoBMTb MIDI-kaHan, ncnonbsyembin MIDI-komaHgamm (1-16)

u n3meHunTb USB Vid/Pid

? 0T06pa3nTb CMNCOK aKTyanbHbIX rN106asNbHbIX NapaMeTpPoB

Ka)xaol KoMaHe ynpaBieHns U KaXkaoMy Co0bLLEeHNI0 0 COCTOAHUM Ha3HaYvaeTcs oaHa bykea. Ecan
KOMaHAa 0XXUAAeT NnapameTp, TO OH yKa3aH nocne 6ykBbl KOMaHAbl B OCTPbIX Yr10BbIX CKOBKax

<..:>. Yncnosoe 3HavyeHWs BCerja B 4ecATUYHOM (hopMaTe U oTnpaBasercsa Yepes USB Kak TeKCT
ASCII.

S <DMX kaHan>
MNapameTp: agpec DMX (gnana3oH oT 1 o 512) — 3T0 HOMep KaHasna DMX, ynpasnseTtcs

nocnenylwmnmMm KoMmaHaamu. Hanpumep: S25 - BeibpaH 25 kaHan DMX, n ganee mbl 4OJIKHbI
no6aBnTbL eMy napameTpbl Cnegylolen KOMaHaom

V <ypoBeHb KaHana>

MapameTp: ypoBeHb (anana3oH oT 0 o 255) — 370 3HaYeHune (HanpuMmep, MHTEHCUBHOCTb aMbl
nnn ceeToamnoda), kotopoe bygeT HeMeIeHHO NepefaeTca no PakTnyeckn BoibpaHHOMY Yepes
KOMaHAy Bblle, KaHasy DMX.

, (3ansaTan) <ypoBeHb>

MapameTp: ypoBeHb (Anana3oH oT 0 4o 255) — 3T0 3HAYE€HME UAN UHTEHCUBHOCTb, KOTopas byaeT
HeMeaNeHHO nepefaeTcs No BbibpaHHOMY KaHasny DMX

+ (He npuHMMaeT napaMeTpbl)

yBennunTb (806aBUTb +1)K YPOBHIO KaHana. To eCTb yBEANYUTb APKOCTb Ha +1 KommeHTapuii: bant
Henb3s caenaTb bonblue gecaTUYHoro Yyncna 255. ECnm oH yxe paBeH 255, + KOMaHAa
UrHopupyeTcsa. ECnn Ha 3ToM KaHasne DMX aKTuBeH npoLecc 3aTyxaHus, yBean4nBaeTcsa TONbKO
KOHEeYHoe 3Ha4veHune.
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- (He npMHUMaeT napameTpbl)

YMeHbWNTb (YMEeHbLWNTL -1)ypoBeHb KaHasa. To eCTb YMEHbLUMTb SPKOCTb Ha -1 KoMMeHTapuit: bant
HeNb3a caenaTh MeHblUe AecATUYHoro ynucna 0.

= <ANUHHa Onoka>

Bpems 3aTyxaHuns onpenenseTca pakTnyeckoe cogepxmnmoe peructpa FADETIME. MNapameTp:
<ponunHa 6noka> (oT 1 o 512) — 3T0 KO/INYECTBO KaHasoB DMX, B KOTOpble OAWH U TOT )Ke YPOBEHb
KonupyeTcs

KoMMNoHeHTbl ana cOopKu KOHTposnepa

@ IC1: 3.3 V regulator: LF33 CDT, source Reichelt, Conrad
@ 1185435
2 0#3 1O
( — Eﬁ @@ Pt
2 TP
CN3T J1 o
C1C6R4 %2 | =
32 of- mR1
e
£ 2D

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 naaTthbl

MakeT nnaTbl B hopmaTe TIF CkayvaTb usbdmx-f042-pcb.tif

FoToBasA npowuMBKa MUKponpoueccopa STM32

Cka4vaTb usbdmx-f042.hex
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NcxonoHbIX KOA,

CkadaTb usbdmx-f042v5.zip cxopHbIA KOA.
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