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000 «HM® MexaTtpoHuka-po»

[laHHOe TeXHMYeckoe OnMcaHue COOTBETCTBYET moaynto paspabotumka MBS-K1921BKO1T sepcum 1.1.
CooTBETCTBME AAHHOMO ONMCaHWs APYriM BEPCUAM MOZYNs cnegyeTt YyTOuHWUTb Y paspabotumka — 000
«HIN® MexaTtpoHuka-Ipo» — www.mechatronica-pro.com.

YBaxaemble nonb3osatenu! Mo coctosHuio Ha gekabpb 2015 r He BCe BO3MOXHOCTM MoAyns Obinu
npoBepeHbl komnaHue-paspaboTumkom. Mel Bygem bnarogapHsl Bam 3a 3ameyaHus U npeasioxeHus no
YCTPOWCTBY M paboTe Mogyns, kotopble Bbl moxeTe npuceinate B cnyxby noggepxkun OO0 «HMO
MexatpoHuka-I1po».

1. HasHauyeHue

Mogyne paspabotunka MBS-K1921BKO1T npeactaBnser coboit OTNagouHytd nnaty Ans
MukpokoHTponnepa K1921BK01T npounssogctea OAO «HUIT», r. BopoHex.

Mogynb npefHasHadeH Ans pa3paboTku 1 oTiagku NporpaMMHOro obecneyveHns, Co3aaBaemoro
ans mukpokoHTponnepa K1921BK01T, a Takke 415 OLeHKM ero (hyHKLMOHAmbHbIX BOSMOXHOCTEMN.

Mogynb Takke MOXeT OblTb MCMOMb30BaH Kak NPOLECCOpHas nnata Ans  PasnuyHbIX
nabopaTopHbIX M OTNafouYHbIX KOMMMekToB, Hanpumep, cepun MCB npoussoactea OO0 «HIM®
MexaTpoHuka-1po».

Mogynb MOXeT noCTaBnATLCA € npedycTaHoBneHHon Bo  Flash-namst  npouyeccopa
onepauyoHHoON cpenon peanbHoro Bpemenn MexBIOS u rpadmyeckoit cpegoit NporpamMMpOBaHUS
MexBIOS Development Studio, koTopble CyLLECTBEHHO YCKOPSKOT CO3AaH1e NporpaMMHOro obecneyeHus.

KpenéxHble OTBEpCTUS W pacnonoxeHWe OCHOBHbIX pa3béMOB BBOAa-BbiBoAa moayns MBS-
K1921BKO01T cootseTtcTByeT Apyrum otnagoyHbiM nnatam OO0 «HIM® Mexatponuka-po» 1 0TnagouHo
nnate eZdsp™2812 npoussogctBa Spectrum Digital, 4t0 BO MHOMMX Cryyasx fgenaer ux
B3aMMO3aMEHSEMbIMU.

BHewwHM B Mogyns nokasaH Ha puc. 1.

Puc. 1. BHewHuin Bua moayns paspaborynka MBS-K1921BKO1T
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2. TexHU4YeCKUe XapaKTepuCTUKN

OcHoBHble xapakTtepucTuku mogyns MBS-K1921BK01T npueegeHs! B Tabn. 1.

Tabnuua 1. TexHnuyeckne xapakrepuctuku moaynsa MBS-K1921BK01T

MuKpOKOHTpOsNEp K1921BKO1T

lMpoueccopHoe 9apo ARM Cortex-M4F

Mpon3BOANTENBHOCTD He meHee 125 MIPS

BcTpoeHHass namsaTb  nporpamm - TMna

FLASH 1 M6

03Y (RAM) 192 kb

JTnHWA AMCKPETHOrO BBOAA/BLIBOAA BCETO 88

Kopnyc QFP208L

EEPROM Ha nnarte 64 k0 (8k x 8) (4epe3 SPI0)

Ha BHeLUHWe pa3beéMbl BbIBEAEHDI
aHanorosble Bxoabl MK 14 kaHanoB (12-6uTHbin AL|[T)
ANCKPETHbIE BX0AbI/BbIX0AbI MK 60 (noruka 3,3 B, Bkntovas curHansl PWM, QEP, UART,

SPI)
KHomok ans TectupoBaHus BBOAa 4

CBeToaMOoa0B ANs TECTUPOBaHMs BbiBoga | 6

lMporpammmpoBaHmue Pa3sbém 20-pin ans nporpammartopa J-link (JTAG/SWD)

WHTepdhelcHble BO3MOXHOCTM nnaTtbl USB 2.0, BCTPOEHHbI B MUKPOKOHTPOMNEP

USB 2.0 (VCP) (4epe3 UARTO)

RS-485 ¢ ranbeaHuyeckon nsonsuyuei (4epes UARTO)

Ethernet (4epe3 SPI2)
BcTpoenHoe MO MpeayctaHosneHHas OC MexBIOS™ (no cornacosaHuio)
MuTanve Ot BHelLHero uctoyHnka 5B 0,5 A

Ot wwuHbl USB
Pa3mepbl nnatbl, MM 136,1x76,5
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3. Yctponucteo moayns

3.1. DyHKUMOHanNbHaA cxema

®yHKUMOHaNbHas cxeMa MOZyns NnokasaHa Ha puc. 2.
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Puc. 2. ®yHkumoHanbHasa cxema moayns MBS-K1921BK01T

dnemeHTamMn MoAyns SBNAKTCS:

— ARM-mukpokoHTponnep K1921BKO1T (DD1);

— kBapueBbIit pe3oHaTop 12 My (BQ1); *BO3MOXHa yCTaHOBKa pe3oHaTopa C ApYroi YacToTou;
— Mukpocxema namstn EEPROM (M3Y 8K x 8, DD2);

— nHTepgeic USB (DD4);

— nHtepdeiic Ethemet (DD12);

— nHTepdenc RS-485, ranbBaHnyeckm n3onmnposaHHbin (DD13);

— KHOMKW NS TeCTUpOBaHUs auckpeTHoro Beoga (SB1...SB4);

— CBETOAMOAbI ANs TeCTUpOBaHWa auckpeTtHoro Beisoaa (HL1...HL6, apaisep DD6);
— cBeToamoabl cnyxebHon nHamnkauyum (HL7...HL9);

— cxema nutanus (DA1);

— kHonka cbpoca (SB5);

— pa3bEeMbl 1 NEPEMbIYKM.
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3.2. PacnonoxeHue anemMeHTOB Ha nnare

C pacnonoxeHnem arIeMEHTOB Ha MiaTe MOXHO 03HAKOMMTLCS C MOMOLLbIO puC. 3.
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Puc. 3. PacnonoxeHue anemeHToB Ha nnate moayns MBS-K1921BKO1T
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3.3. HasHayeHue pa3bEémoB

HasHaueHve pa3bEMOB MOAYNs NpuBEAEHO B Tabn. 2.

Tabnuua 2. HazHayeHve pa3bémoB Moayns

0Go3Haye- . Tun oTBeTHOrO
HasHauyeHue Tun pasbeéma -
Hue pasbéma
XP1 JTAG/SWD | lNporpammupoBaHie 1 oTnagka BH-20 PBD-20, IDC-20F
XP2 +5B BHewwHee nuTaHue DJK-02A DJK-10A
XS1 Ethernet | WHTepdenc Ethernet HR911105 RJ-45
) a) BupTyansHbln COM-nopt (VCP), MopT PoseTka
XS2 UsB -1 USB tvn B USB tvn B
XS3 USB -2 | WHTepdeiic USB B MUKPOKOHTpONNEPE USB mini USB mini
XT1 RS-485 | lNocnepoBatenbHbIn MHTEPGENC DG340-3.81 npoBoza
X1)’(;( 2)’(;( 4, VIHTEpenc norniecknx curHanos PBD, PBS PLT, PLD, PLS
X5, X9 AHanoroBble CUrHanl PBD, PBS PLT, PLD, PLS

3.4. HazHavyeHue nepemMblyeK

HasHaueHvie nepemblyek MOZYNs npuBeaeHo B Tabn. 3.

Tabnuua 3. HazHayeHne nepemblyek Moayns

0603HayeHune HasHayeHue
XK1 BbI60p HanpsKeHMs NMUTaHWSA BHELLHWX Lenen Yyepes pasbeémbl X4, X8
XK2 CoefuHeH1e aHanorosow 1 LUMPoOBoN 3eMefb
XK3 Bbi6op HasHayeHus nuHum SPI_CS1 (G14)
XK4 C6poc mukpocxembl gpaiisepa USB
XK5 Bb16op nctoyHuka curtana RxDO
XK6 BbI60p MCTOYHMKA NUTAHUS MOZYNA
XK7 [NoaknoYeHe TepMHanbLHOro peauctopa uHTepdeiica RS-485

3.5. HazHayeHue cBeTOAMOAOB

HasHaueHwve cBETOAMOLOB MOAYNS NpUBEAEHO B Tabn. 4.

Tabnuua 4. HazHaueHne cBeTOANOAOB MOAYNA

0O603Ha4yeHue LBer HasHaueHue
HL1 C8
HL2 c9 KEenTbIn
HL3 C10 TecTnpoBaHye ANCKPETHOrO BbIBOAA,
HL4 C11 aKTWBHbI YPOBEHb — BbICOKUI
HL5 C12 KpacHbIN
HL6 C13 3€eneHbIN
HL7 USB TX/RX VHoukaumsa obmera yepes USB VCP
HL8 JTAG 3€eneHbIn WHankauus pabotbl JTAG
HL9 Power ON WHankaumns Hamuams nutanms +3,3 B
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3.6. HasHayeHue KHOMOK

HasHaueHwve KHONoK Moayns npueeaeHo B Tabn. 5.

Tabnuua 5. HazHayeHne kHonok moayns

OGo3HayeHue HasHayeHue
SB1 F7
SB2 F6 TecTupoBaHue auckpeTHoro Beoda. Npu Haxatuu
SB3 F5 KHOMKW BXOZ NEPEXOAMT B COCTOSIHUE NOMUYECKOro HyIs
SB4 F4
SB5 Reset C6poC MUKPOKOHTPOMIIEpa Mo NUTAHMIO

3.7. TakTpOBaHWE MUKPOKOHTpoOnnepa

MukpokoHTpornep K1921BKO1T MOXeT TaKTUpoBaTbCs Kak OT BHYTPEHHWX, TaK U OT BHELIHWX
MCTOYHMKOB.

B kayecTBe BHEWHEro WMCTOMHMKA TaKTUPOBaHWMA Ha Mogyne pa3paboTumMka YCTaHOBIEH
KBapLeBblil pe3oHaTop YactoToit 12 MIy tmna KX-13.

Bbi6op ncTouHMKa TakTUpoBaHus obecneunBaioT nepembluk R51, R52, nogatowme Ha Bxog CPE
MWUKPOKOHTPOSNEPa CUrHan NorM4eckon eauHnLbl Ui Hyns.

R51 R52 CurHan Ha Bxoge CPE WUcTOYHMK TaKTUPOBaHMSA
eCTb HeT BbICOKMM BrewHwi ocumnnnsarop BQ1
HeT eCTb HU3KII BHyTpeHHNA

3.8. Ucnonb3oBaHue namatTu EEPROM

3.8.1. Namate EEPROM

[ng AnuTenbHOrO XpaHeHUs! AaHHbIX Ha MOJyre YCTaHOBMIEHa MUKPOCXEMA SHEPrOHEe3aBMCHMON
namsatv Tuna CAT25640 (DD2) o6bémom 64K ¢ oprannsaumei (8192 x 8).

MamsaTb 0bMeHMBaeTCs [faHHbIMM C  MUKPOKOHTPOMNEpPOM MOCPecTBOM UHTEpdenca SPI,

ucnonb3ys moaynb SPI0 mukpokoHTponnepa. CurHan Bblbopa kpuctanna dopmupyetcs nuHuen G14
(curnan SPI_CS1, akTUBHbI HU3KWI).

3.8.2. HasHayeHue nepemMbivku XK3

MUKPOKOHTPONNIEP  MOXET  WCMONMb30BaTb  3HEPTOHE3ABMUCUMYID MaMsiTb  [JaHHbIX  Kak
YCTaHOBMNEHHY Ha mogyne (DD2), Tak M BHELLHIO B 3aBMCMMOCTW OT MONOXeHUs nepembluki XK3,
YNpaBnsoLLEN NPOXOXAEHMEM CUrHana Belbopa kpuctanna.

Tabnuua 7. NonoxeHns nepemblyukn XK3

Mepembiyka MonoxeHue Ucnonb3yemasn mukpocxema EEPROM
«Int» (BepxHee)* YCcTaHoBNeHHas Ha Moayrne
XK3 .
«Ext» (HuxHee) BHewwHas (nnbo gpyroe yCTponcTeo)

Monoxexue «Int» nepemblykn XK3 COOTBETCTBYET MCMOSIb30BAHUIO YCTAHOBIIEHHON HA MoOZyne
MUKpoCxeMbl namaTtu. Mpn nonoxeHun «Exty MUKpOKOHTponnep obpallaeTcs K BHELUHEN MUKpOCXeme
namsatv (Mnbo k Apyromy ycTponcTay) yepes pasbémbl X4, X8.
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3.8.3. WWunHa SPI0 mopyns
LLInna SPI0 moayns coeanHeHa ¢ BbIBOLaMY MUKPOKOHTPOMMepa cornacHo Tabn. 8.

Tabnuua 8. CurHanb! wuHbl SP1 Mmoayns

BbiBog MK GPIO CurHan BHewHuni pa3beém
24 A1 SPITxDO X8: 23
32 A7 SPIRxDO X8: 24
3 A6 SPICLKO X8: 25
30 A5 SPIFSSO X8: 26
204 G13 SPI_CS0 B KOMMIEKTax X4: 3
205 G14 SPI_CS1 MCB X4: 4 (yepes XK3)
206 G15 SPI_CS2 X4:5

3.9. Mutanune mogyna

3.9.1. CnocobbI noga4m NUTaHUA Ha MOAYNb

[ns yHKLUMOHMPOBaHUS MOZynto TpebyeTcs NuTaHue HanpshkeHrem 5 B.

[MuTaHne Mogyns MOXET OCYLLEeCTBNATLCA TpeMs crnocobamu:

- yepes pasbeM nutaHua XP2 tuna DJK-02A ¢ BHYTPEHHEM LUTHIPEM OMaMeTPOM 2 MM npw
HaxoxaeHun nepembluky XK6 B nonoxeHun «+5 V Exty;

—yepes BbiBOAbI 1 (1, 2) pasbéma X4 (X8) npu HaxoxaeHun nepemblyki XK1 B nonoxeHun 2-3;

— OT WiHbl USB npu HaxoxaeHun nepembluku XK6 B nonoxeHuu «+5 V USB».

3.9.2. HasHaveHue nepembiykn XK1

MonoxeHne nnaHapHon nepembluk XK1 onpegenseT nogkntoyeHue BoiBoga 1 pasbéma X4 u
BbIBOAOB 1, 2 pasbéma X8 Kk wuHe +5 B mogynsa unm k wure +3,3 B. B nepeom cnyyae BO3MOXHA Kak
3anuTka MOLyns OT BHELUHEro UCTOYHWMKa Yepes pasbeMbl X4, X8, Tak M nojaya NuTaHWs Ha nnartbl,
MNOAKIMIOYEHHbIE K 3TUM pasbémam. Bo BTOPOM — Ha pa3bEMbl nogaeTcs HanpspkeHune +3,3 B co cxembl
NUTaHNS MOZYNS.

Tabnuua 9. NonoxeHuna nepembiykn XK1

Mepemblyka MonoxeHue Mopaya HanpsixkeHUs Ha X4, X8
«3.3 V» (npas.) +3,3B
XK1 «5V» (neB.)* +5B
HeT He nogaeTcs

3.9.3. HasHaveHue nepembivku XK6

Monoxexne nepemblyuki XK6 onpegenset BoIGop UCTOYHMKA NUTaHUs mMogyns +5 B.

B nonoxenun 1-2 «+5V USB» mogynb 3anuTbiBaeTcs ot WwuHbl USB.

B nonoxexun 2-3 «+5 V Ext» HanpspkeHe Ha MoZynb NOCTyNaeT CO LUTLIPEBOrO pasbéma
nutanus XP2 nnbo Yepes BbiBodbl 1 (1, 2) pasbéma X4 (X8).

Tabnuua 10. NMonoxeHus nepembivku XK6

MepeMblvka MonoxeHue WUcTouHuK nuTaHus mopyns
«+5 V USB» (r1es.) LUnHa USB
XK6 «+5V Ext» (npas.)* BHeLHWA UCTOYHMK +5 B
HET Mogynb He 3anuTbiBaeTCs
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3.10. MocnepoBatensHble nHTepencol USB - 1 (VCP), RS-485

3.10.1. Uutepdpeinc USB - 1 (VCP)

Wutepgeitc USB - 1 (pasbém XS2) ucnonbsyeTcs Ans CBA3M mogyns pa3paboTumka C
nepcoHasibHbIM KOMMbIOTEPOM B ABYX pexumMax: BupTyansHblit COM-nopT.

B kauectBe pgpaiBepa USB wucnonb3yetca Mukpocxema FT2232H, koHBeptop B koTOpOW
npeobpa3ayet curHansbl nHTepgeinca USB 2.0 HS B UART ¢ nepegayen gaHHbIX Ha ckopocTu go 12 Mbog,.

Cessb ocyulectensetcs yepes moaynb UART 0 mukpokoHTponnepa K1921BKO1T. Mcnonb3ytotcs
noptsl C4/UART_RxDO n C3/UART_TxDO.

Hanuuune obmeHa nHamumpyetcs 3enéHbiM ceetogunonom HL8 «USB TX/RX».

BoamoxHO nonyyeHre nutaHus mogyns ot wukel USB go 500 mA.

Ha mogyne ycraHoBneH pasbém USB tuna B (XS2). HasHaueHne BbIBOJOB pa3béMa NpuBeaeHo B
Tabn. 11.

Tabnuua 11. HazHayeHne BbIBOAOB pa3béma XS2

Pasbém KoHTakT Uenb
1 +5V

XP2 2 DM

Mopt USB, Tun B 3 DP
4 GND

3.10.2. UnTepchenc RS-485

B «kauectBe pgpaiBepa wuHTepdenca RS-485 wucnonb3yetca mukpocxema ADM2483BRW,
obecneynBaroLLas ranbBaHNYECKyH N30MALMI0 1 CBSA3b Ha ckopocTy 4o 500 kbog.

[Ana nogknioveHns kabens ucnonb3oBaH kneMmHuk tuna DG340-3.81-03P (XT1). HasHavenue
BbIBOJOB NpuBEAEHO B Tabn. 12.

Tabnuua 12. HazHaueHne BbIBOAOB pa3béma XT1

Pasbém KoHTakT Uenb
1 A (D+)

XT1 2 B (D-)
3 GND

3.10.3. HasHaveHue nepembluku XK7
C nomoLbto nepemblvkn XK7 nogkntodaetcs TepMmuHanbHbiid peauctop R48 (120 Owm).

Tabnuua 13. NonoxeHuna nepembiyukn XK7

Mepembluka MonoxeHune TepMUHanNbHbIN pe3ucTop
eCTb [MogknioyeH
XK5 :
HeT He nogkntoyeH

3.10.4. MynsTUnnekcMpoBaHue CUrHanoB

CurHans! uHtepdecos USB - 1 (pasbém XS2) n RS-485 (knemmHuK XT1) NOAKNIOYEHbI K NIMHUAM
UART MWKpOKOHTpONnepa Yepes MynbTUNnekcop, ynpasnsemblin curHanom “~Suspend” apaineepa USB.
MMpu OTCYTCTBMM YCTPOWCTBA, noakntodeHHoro kK USB, apansep USB nepexoguT B CRSALWMA PEeXuM W
paspewaeT obMeH AaHHbIMM Yepe3 uHTepdenc RS-485. U Haobopot, aktuem3auus apameepa USB
Briokupyet obmeH Yepes nHTepdenc RS-485.

3.10.5. HasHaueHue nepembivkn XKS
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Mepemblukon XK5 BblGupaeTcs, otkyga curHan Oyget noctynatb Ha Bxog C4/UART_RxDO
MUKPOKOHTPOSINEPA: C BbIBOAA pasbeéMa X8 Unu ¢ akTMBHOrO [paliBepa nocreaoBaTteslbHoro MHTepdgenca
MozZyns.

Tabnuua 14. NMonoxeHus nepembiykn XK5

Mepemblyka MonoxeHue Mopaya curHana Ha Bxog C4/UART_RxDO0
«Ext» (HWXH.) C BbIBOga 4 pasbéma X8
XK5 «Int» (Bepx.)* C ApanBepa nocn. uHTepdeiica nnatbl
HeT CUrHas Ha BXOf He nogaeTcs

3.10.6. Jlunum UART mopyns
Nuivm UART (SCI) mogyns coeanHeHa ¢ BbIBOAAMM MUKPOKOHTPOSINIEpa cornacHo tabn. 14.

Tabnuua 15. CurHansl UART moayns

BbiBog MK GPIO CurHan BHewHui pa3beém
95 C3 UART_TXDO X8:3
96 C4 UART_RXDO X8: 4 (vepes XKb5)

3.11. UnTtepdenc USB - 2 (MK)

WHTepdenc USB - 2 (pasbém XS3) ucnonbayeTcs Ans cBa3v Moayns paspabotumka ¢ Apyrumu
YCTPOWNCTBAMMN.

B kayectBe ppameepa USB wucnonb3yetcs BCTPOEHHbI B MMKpoKoHTponnep K1921BKO1T
nutepcperc USB 2.0 Device/Host ¢ gmsundeckum yposrem (PHY).

Ha mogyne ycraHoeneH pasbém USB mini (XS3). HasHaueHve BbIBO4OB pasbéMa NpUBEOEHO B
Tabn. 16.

abnuua 16. HasHayeHue BbLIBOAOB pa3béma XS3

Pa3bém KoHTakr Llenb BbiBog MK | HasHayeHue Mpum.
1 +5V 45 VBUS/5V yepes L8
XS3 2 DM 48 PADM yepes R37
Pasbém USB mini 3 DP 49 PADP yepes R36
4 ID 50 ID
S GND
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3.12. UnTepdpenc Ethernet

3.12.1. O6wume cBepeHus

WHTepdenc Ethernet (pasbém XS1) ucnonbsyeTcs Ans CKOPOCTHOW W YCTOMYMBOW K Momexam
CBS31 MOAY”Ns paspaboTymka C NepcoHanbHbIM KOMMbIOTEPOM UK APYTMMIA YCTPONCTBAMM.

B kavyectBe gpaisepa uHTepdenca Ethernet ncnonbayetca mukpocxema ENC28J60-/SS (DD12),
koTopas npeobpasyeT curHansl nHTepdenca SPI MukpokoHTponnepa B Ethernet.

Cessb ocyuiectenseTcs yepes mogynb SPI 2 mukpokoHTponnepa K1921BKO01T. Ucnonbayemble
npW 3TOM NOpTbI NOKa3aHbl B Tabn. 17.

Tabnuua 17. CurHansi SPI 2 < Etherne

BbiBog MK GPIO CurHan Bxoabi DD12
98 C6 SPI_TxD2 7 (MOSI)
71 B15 SPI_RxD2 6 (MISO)
70 B14 SPI_CLK2 8 (SCK)
69 B13 SPI_FSS2 9 (~CS)

3.12.2. Pa3bém untepcpenica Ethernet
Ha wmopyne ycraHoBneH pasvém tuna HR911105 (XS1). HasHayeHue BbIBOQOB pas3béma
npueeaeHo B Tabn. 17. OTBETHbIN pasbéM Ha kabernb — RJ-45.

a 17. HazHaueHune BbIBOAOB pasbéma XS1
Pasbém KoHTakT LUenb
1 TX+
2 TX-
XS1 3 RYX+
6 RX-
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3.13. MNporpamMmmupoBaH1e MUKPOKOHTPOMNEpa

[TporpaMmmpoBaHne W OTragka NporpaMmM MOXET OCYLLECTBNATLCA NOCPEACTBOM MHTepdenca
JTAG/SWD yepes pasbém XP1.

3.13.1. MporpammupoBaHue Yyepes pabém XP1

[MporpaMMupoBaHne MOXET OCYLEeCTBAATLCA M nmporpammatopoM J-link ¢ 20-TM KOHTaKTHbIM
pasbLEMOM.

[Nepen NOLKIIOYEHNEM BHELLHEro nporpammaropa peKOMEHAYETCH YCTaHOBUTL nepembluky XK4,
nepeseas Tem cambiM Mukpocxemy DD4 B cocTosiHue cbpoca.

Mpu nporpamMmmupoBaHun Flash-namst MUKpOKOHTpONnepa obpatute BHUMaHWE Ha COCTOSHWE
Bxoga H2 (cM. pokymeHT Bobictpbii ctapt K1921BKO01T.pdf). Ha HekoTopbix nnartax ycraHOBreHa

[OMNoMnHUTENbHas nepeMblyka Mexay BbiBogamu 37 1 39 pasbéma X8, oTBevawlas 3a paspeLleHue
ctupaHus Flash-namsru.
HasHauyeHve BbIBOJOB pa3bEMOB NpuBeaeHo B Tabn. 18.

a 18. HazHauyeHme BbIBOAOB pasbéma XP1
Pasbém KoHTakT Uenb
1 +3.3V
2 +3.3V
3 ~TRST
4 GND
5 TDI
6 GND
7 TMS / SWDIO
8 GND
9 TCK/ SWCLK
XP1, 10 GND
11 RTCK (4epe3 nepembluky R54)
BH-20 (IDC-20MS) 2 GND
13 TDO / SWO
14 GND
15 Reset (4epes nepembiuky R55)
16 GND
17
18 GND
19
20 GND

http://mechatronica-pro.com 12


http://forum.niiet.ru/download/file.php?id=235

000 «HM® MexaTtpoHuka-po»

3.14. Pa3némbl BBoaa/BbiBOAa NNOrMYECKUX CUrHanoB

BB0oA/BbIBOA NOTMYECKMX CUTHANOB C MUKPOKOHTPOMNEpa Ha BHELWHWe MnaTbl pacLUMpeHns
ocyLlecTBnsieTcs Yepes pasbémbl X1, X2, X4, X7, X8.

Moyt BCe BbIBOAbI 9TUX Pa3bEMOB COEAMHEHBI C MUKPOKOHTPOMIEPOM HanpsMYo 1 4OnycKatoT
paboTy ¢ ypoBHEM HanpshkeHus 3,3 B.

HasHayeHue BbIBOLOB pa3bEMOB NpUBEAEHO B Tabn. 19.

Tabnuua 19. HasHauyeHune BbiIBOAOB pa3beémMoB X1, X2, X4, X7, X8

. BbiBog MUKpOKOHTpONNEpa ®yHKuMA B
Pasbem | Kow. Ne AnbTepHaTUBHbIE (PYHKLMM GPIO | mopyne/komnnekre
1 GND
2 60 | RAM_ADDR11/MII_RXCLK/PWM_AS8 B7
3 56 | MII_TXCLK/CAN_TX0/ RAM_ADDRO B3
X1, 4 | 57 | RAM_ADDRSMIL_COL/PWM_B6 B4
PLS2-10 5 58 | RAM_ADDRY/MII_MDC/PWM_A7 B5
PBS2-10 6 59 | RAM_ADDR10/MII_MDIO/PWM_B7 B6
7 65 | RAM_ADDR13/MII_RXD1/PWM_SYNCI B9
8 66 | RAM_ADDR14/MII_RXD2/CMP_OUTO0 B10
9 67 | RAM_ADDR15/MII_RXD3/CMP_OUT1 B11
10 68 | RAM_ADDR16/MII_RX_DV/CMP_OUT2 B12
1 GND
2 112 | MII_COL/UART_RxD3/ RAM_ADDRS8 D1
3 113 | MII_MCD/UART_TxD3/ RAM_ADDR9 D2
X2 4 127 | RAM_ADDR11/MII_TX_ER/UART_TxD2 D12
PLS2-10 5 128 | UART_TxDO/CAN_TX1/CMP_OUTO0 D11
PBS2-10 6 132 | CAN_RX0 /PWM_B5/RAM_DATAG E2
7 133 | NMI/UART_RTSO0/RAM_DATA7 E3
8 134 | QEP_A/XCLKO/CAP_PWMO/Timer_INO/ E4
9 135 | QEP_B/XDIRO/CAP_PWM1/RAM_LBn E5
10 136 | QEP_I0/CAP_PWM2/RAM_DATAS E6
1 +5V
2 He ucnorb3yemcsi
3 204 | trace_dat0/PWM_TZ0/PWM_B4 G13 SPI_CS0
4 205 | trace_dat1/PWM_TZ1/PWM_A6 G14 SPI_CS1 (XK3)
5 206 | trace_dat2/PWM_TZ2/PWM_B6 G15 SPI_CS2
6 He ucnonb3yemcs
X4, 7 He ucnosnb3yemcs
8 149 | PWM_BO0/ UART_DSRO0/ SPI_TxD1 FO
PLS-20 9 152 | PWM_B3/ SPI_RxD2/ RAM_DATA14 F3
PBS-20 10 GND
11 157 | RAM_LBn/ CMP_OUT2/ MII_RX_DV F8
12 158 | RAM_Ubn/ UART_CTS2/ MII_RX_ER F9
13 He ucnorb3yemcsi
14 167 | CAN_RX1/ UART_DCD2/ UART_RTS1 F15
15 165 | UART_RxD3/ UART_DTR2/ UART_RI1 F13
16 164 | UART_TxD3/ UART_RI2/ UART_DSR1 F12
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Tabnuua 19 (MpogomkeHue). HazHayeHne BbIBOAOB pa3bémoB X1, X

Pasném | KoHT BbiBOA MUKpOKOHTpONNepa ®yHKuMA B
' Ne AnbTepHaTUBHbIE YHKLUK GPIO | mopyne/komnnekte
17 He ucnosb3yemcs
18 19 | PWM_A6/ UART_DCD3 H4
19 23 | CLK_USB/ SPI_FSS2/ RAM_DATA12 A0
20 GND
1 He ucnosnb3yemcs
2 He ucnosb3yemcs
3 He ucnosb3yemcsi
X7, 4 DD12, BbiBOA 3
5 He ucnosb3yemcs
PLS-10 6 He ucnornb3yemcs
PBS-10 7 He ucnonb3yemcs
8 He ucnosib3yemcsi
9 He ucnosb3yemcs
10 GND
1 +5V
2 +5V
3 95 | MIL_TXD3/ UART_TxD0/ RAM_ADDR4 C3 UART_TXDO
4 96 | MII_TX_EN/UART_RxDO/RAM_ADDR5 C4 UART_RXDO (XK5)
5 He ucnosb3yemcs
6 201 | CAP_PWM3/ QEP_A/XCLK1 G10 CAP1_QEP1
7 202 | CAP_PWM4/ QEP_B/XDIR1/Timer_IN1 G11 CAP1_QEP2
8 203 | CAP_PWM5/ QEP_I1/ Timer_IN2 G12 CAP3_QEPI1
9 190 | PWM_AO0/ UART_DCDO0/ SPI_RxD1 G2 PWM1
10 191 | PWM_A1/ SPI_FSS3/ CAN_TX1 G3 PWM2
11 192 | PWM_A2/ SPI_RxD3/ UART_TxD2 G4 PWM3
12 193 | PWM_A3/ SPI_CLK2/ RAM_DATA13 G5 PWM4
13 194 | PWM_A4/ SPI_TxD2/ RAM_DATA15 G6 PWM5
X8, 14 195 | PWM_A5/ CAN_TX0/ RAM_DATAS5 G7 PWMG6
PLD-40 15 151 | PWM_B1/ SPI_CLK3/ CAN_RXO0 F2
PBD-40 16 150 | CMP_OUT1/UART_CTSO0/RAMDATA11 F1
17 He ucnosb3yemcsi
18 196 | Timer_IN1/ UART_DSR2/CAN_.RX1 | G8
19 GND
20 GND
21 He ucnorb3yemcsi
22 He ucnosb3yemcs
23 24 | SPI_TxD0/ PWM_BS8/ trace_dat3/ C3+ A1 SPISIMOA
24 32 | SPI_RxD0/ PWM_AS8/ trace_clk/ DACS A7 SPISOMIA
25 31 SPI_CLKO/ PWM_B7/ trace_dat1/ C1- A6 SPICLKA
26 30 | SPI_FSS0/ PWM_A7/ trace_dat0/ C1+ A5 SPISTEA
27 169 | CMP_OUT0/ PWM_A8/ QEP_S0 G1 EN_PWM1
28 168 | SDAO/ PWM_B7/ CAN_TXO0 GO EN_PWM2
29 166 | CAN_TX1/UART_RTS2/ UART_DTR1 F14
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Tabnuua 19 (MpopgomxkeHue). HazHaveHne BbIBOJOB pasbémoB X1, X2, X4, X7, X8

" BbiBog MUKpOKOHTpONnepa ®yHKuMA B
Pasuem | Kohr. Ne AnbTepHaTUBHbIE YHKLUM GPIO mopayne/komnnekre

30 38 | RAM_ADDR2/ MII_TXD1/ PWM_BO A10 PWM7
31 39 | RAM_ADDRS3/ MII_TXD2/ PWM_B1 A11 PWM8
32 40 | RAM_ADDR4/ MII_TXD3/ PWM_B2 A12 PWM9
33 41 RAM_ADDRS/ MII_TX_EN/ PWM_B3 A13 PWM10
34 42 RAM_ADDR6/ MII_TX_ER/ PWM_B4 A14 PWM11
35 43 | RAM_ADDR7/ MII_CRS/ PWM_B4 A15 PWM12
36 26 | UART_TxD1/PWM_A6/RAM_Oen1/C2+ A3

37 14 | PWM_B5 H2 FAULT1
38 29 | UART_RxD1/ PWM_B6/ trace_dat2/C2- A4 FAULT2
39 GND

40 GND

3.15. BBop aHanoroBbIX CMrHanoB
3.15.1. Pa3bémbl AnA BBoga aHanoroBbiX CUrHaNoB

BBOZ aHanoroBbIX CUrHaNOB C BHELWHUX MNaT pacLUMpeHnst OCYLLEeCTBNSAETCS Yepes pasbémbl X5,
X9. HasHaueHue BbIBOAOB pa3beEMOB npuBeaeHo B Tabn. 20.

Tabnuua 20. HazHayeHue BbIBOAOB pa3beéMoOB X5, X9

. BbiBog MUKpOKOHTpONNepa ®yHKuMA B

Pasuem KoH. Ne DyHKuMA HasHauyeHune komnnekte MCB
1 CH12_ADC6 AL 6, kaHan 12 VREF
2 CH13_ADC6 ALIM 6, kaHan 13 V_DC
3 CH14_ADC7 AL 7, kaHan 14 CUR_W1

X5, 4 CH15_ADC7 ALMN 7, kaHan 15 CUR_U1

5 CH20_ADC10 ALM 10, kanan 20

PLS-10 6 CH21_ADC10 ALIM 10 kaHan 21

PBS-10 7 CH22_ADC11 ALIM 11, kanan 22 CUR_U2
8 CH23_ADC11 ALIM 11, kaHan 23 CUR_W2
9 He ucnonb3yemcs
10 He ucnornb3yemcs
1 AGND
2 He ucnorb3yemcsi

X9, 3 AGND

4 He ucnorb3yemcsi

PLD-20 5 AGND

PBD-20 6 CH2_ADC1 \ ALIM 1, kaHan 2
7 AGND
8 CH3_ADC1 \ AUIM 1, kaHan 3
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Tabnuua 20 (MpopomxkeHue). HazHayeHne BbIBOAOB pa3beéMoB X5, X9

. BbiBOA MMKpOKOHTpPONNepa ®yHKuMA B
Pasuem | Konr. Ne OyHKUMS | Ha3sHaueHue komnnekre MCB

9 AGND
10 CH8_ADC4 | ALM 4, kaHan 8

11 AGND
12 CH9_ADC4 | AL 4, kaHan 9

13 AGND
14 CH10_ADC5 | ALN 5, kaHan 10

15 AGND
16 CH11_ADC5 | AL 5, kaHan 11

17 AGND
18 He ucnornb3yemcs

19 AGND
20 He ucnornb3yemcs

3.15.2. HasHaveHue nepembivku XK2
[MnaHapHas nepembluka XK2 coefMHAET aHanoroByo 1 LMgpoByo 3emnn mogyns. [pu nocraske
YCTaHOBIEHA.
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4. KomnnekT nocTtaBku
Mogynb noctaBnseTcs B CrieayoLLeM KOMMNIeKTe:

— otnapoyHas nnata MBS-K1921BKO01T;

—  UCTOYHUK nuTaHua ~220B/+ 5B, 3A; *

— BpoLutopa ¢ TEXHUYECKUM ONUCAHUEM; *

— npepycraHoBneHHoe aapo MexBIOS ™Kernel. *

* - KOMMNEKTYETCS OMLMOHHO.
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5. KoHTakTbl

000 "HIM® MexatpoHuka-po"

634034 r. Tomck, yn. Ycosa, 4. 7, ouc 232.
Ten.: +7 (3822) 252-842

E-Mail: support@mechatronica-pro.com
http://www.mechatronica-pro.com
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