000 «HIN® Mexarpouunka-fipo»

MBS-K1921BKO01T -
modynb pa3pabomyuka Ha 6a3e npoueccopa K1921BKO1T

TexHuyeckoe onmncaHue

Rev. 3.4



000 «HMN® MexatpoHuka-po»

CopepxaHue

1 HABHAUBHMIE. ......ceceeeceeeeeee ettt ettt et sttt e te e et enaereebeebesbe e 3
2. TEXHNYECKNE XAPAKTEPUCTUKM.......ecvevereverereseeseensesesessesesessesesessesesessesessssesessssessssasessssasenes 4
3. YCTPOMCTBO MOLYIIA c..vvviieieriietenesee e seetesesessesesestesesessesesessesessesesesessesesessesesessesessnsesesens S
3.1, OYHKUMOHATIBHAN CXEMA ......eeveeevereieiesesestesesessesesessesesessesesessesessesesessesesessesesessesensssens S
3.2. PacnonoxeHne 3NMEMEHTOB HA MIIATE ......ccveveeereereereeteiteerestestesteseesessesessessessesressesnes 6
3.3. HA3HAUEHME PATBEMOB........ccvieeieriieierisisiereseetee et see et see s s seseerenesnens 7
3.4. HA3HAUEHME MEPEMDBIUEK. .......cvevereirereiteieteieresteseetesaetestesesteaebessesesbesesbessesessesessensases 7
3.5. Ha3HAYEHNE CBETOMMOMOB. .......veeeeseeeeeeeeeeeseeeeeeseesreeereeereeereeeseeesesressesneseeseeseeesnes 7
3.6. HABHAUEHME KHOMOK .......cveveeeerinieteiteresteeeteseeresteseste e besteseste s ebestesssbenesbessesessesessennanes 8
3.7. TaKTUPOBAHMNE MUKDOKOHTPOIIIIEPA ... c.veuveererieriereereereetesrestestestestesaesesaeseesessessessessesnes 8
3.8. UcnonbaoBaHne Namatt EEPROM ... 8
3.8.1. TTAMATE EEPROM ...ttt ettt sttt e 8
3.8.2. HasHaUEHME MEPEMBIMKN XK ......cooiiiiiiiiiriris sttt 8

3.9. YICMIONB30BAHNE SPI ...ttt 9
3.9.1. LLUMHA SPIO MOLYIIS ...ttt 9
3.10. TIATAHME MOLYIIS ...ttt sttt sttt et saebesn e ne e enis 9
3.10.1. Cnocobbl NOAAUN MATAHMS HA MOLYIID.....c.euvereeieierereseseresesesesesesesesesesese e s s s s s s ss s s sesens 9
3.10.2. HasHaYeHNE NEPEMBIMKM XK1 ..ottt 9
3.10.3. HasHaUEHNE NMEPEMBIMKN XKB ........cviiiiiriiiisisisisieie sttt nessenes 10
BT VIHTEPMIBMCDI ...ttt sttt sttt beebe b be b aans 10
311 VHTEPMENC USB-SWD ...t 10
3.11.2. VIHTEPPENC USB = 2 (MK).. . 10
3113, VIHTEPMENC RS-48 ...ttt 11
3.11.4. Ha3HAUYEHNE NEPEMBIMKN XKT ....cvoviveiiriieieieisisietet ettt 1
3.11.5. HazHaueHNE NMEPEMBIMKN XKS ........cviiiiiiiisisissiess e 11
3116, JIMHUAN UART MOLYIIA ..ttt ettt 11
3.12. MNporpaMmMmpoBaHNE MUKPOKOHTPOSIIIEPA .....c.veververeereeeresieresieestesseseseesessesessesaenens 12
3.12.1. Heo6x0a1mM0oe NPOrPaMMHOE OOECTIEUEHUE ............vvvevererererererereaereee e 12
3.12.2. TporpaMMUPOBAHME HEPES USB..........ooviiiirsr e 12
3.12.3. MporpammupoBaHue Yepes pasbeM XP3 nporpaMmatopoM J-linK.........cccoveeevrviccerisienene, 16
3.12.4. [Ins 3arpy3ku MO B KOHTPOMNEP HEOOXOMMMO: ........evvvrrererererereseseresees s s s s nens 16
3.12.5. 3arpyska sapa MexBIOS ¢ NOMOWBIO JIINK.......coovrvrirrieeeieieeeeceeeee s 17
3.13. HacTpomka CBA3M MO RS-485 ... 20
3.14. PazbéMbl BBOAA/BbIBOAA NIOTUYECKUX CUTHATIOB .......veeeeeeseeeeeseeeeeeesstesree e sre e 22
3.15. BBO/ QHAMOTOBBIX CUMHATOB .......vecveeeveeveeeeestesteeseestssressesssessesessesssessesssessessesssesseens 24
3.15.1. Pa3bEmbl Anst BBOAA AHANOTOBBIX CUTHATIOB ........cveuveeiereireereieeteseesseesseesessssteseessessesssssssessens 24

4, KOMIMIIEKT MOCTABKM ......vevereieieieneeseeteetesteetestesteste s enaeseesessesbestesbesbestessensesseseabesbesressens 26
. KOHTAKTB ..ttt ettt ettt ettt ettt ettt sttt eaeebe et e s besbesbe st et e s enseneereebeebesreseenes 27
MpunoxeHne A — CxeMa NPUHLMMNATIBHAS SNEKTPUHECKAS ..vvvveveeeeeerereeseseseeeeresesesesenenens 28

http://mechatronica-pro.com 2



000 «HMN® MexatpoHuka-po»

[laHHOe TexHu4eckoe onucaHwe cooTBETCTBYET Moaynto paspabotumka MBS-K1921BKO1T sepcum 2.0.
CooTBeTCTBME [AHHOrO ONUCaHUA ApYrMM BepcusM MOZyns crefyeT YTOMHUTb Y pa3paboTumka —
000 «HIM® MexatpoHuka-INpo» — www.mechatronica-pro.com.

YBaxaemble nonb3osatenu! Mo coctosHuio Ha anpenb 2018 r He BCe BO3MOXHOCTW Moayns Obinm
npoBepeHbl kKomnaHuen-paspabotumkom. Mel Byaem bnarogapHsl Bam 3a 3ameyaHus 1 npeanoxeHns no
ycTporcTBy M paboTte mogyns, kotopble Bbl moxeTe npuckinate B cnyxby nogaepxku OO0 «HMO
MexaTpoHuka-[1po».

1. HazHauyeHue

Mogynb paspabotunka MBS-K1921BKO1T npeacraenser coboit OTnagoyHytd nnaty Ans
mukpokoHTponnepa K1921BK01T npoussoactea OAO «HUSTy, r. BopoHex.

Mogynb npegHasHayeH Ans paspaboTku 1 OTNaAKM NPOrpamMHOro obecrneyeHus, co3naBaemMoro
Ans mukpokoHTponnepa K1921BKO01T, a Takke Ans oLeHKN ero hyHKLMOHAbHbIX BO3MOXHOCTEMN.

Mogynb Takke MOXeT OblTb WCMOMb30BaH Kak NpPOLECCOpHas nnata Ans  pasfuyHbIX
nabopatopHbIX M OTNAfdOuHbIX  KOMMMekToB,  Hanpumep, cepum  MCB  npowussogcrtea
000 «HIM® MexatpoHuka-po».

Mogynb MOXeT nocTaBnAaTbCA € NpeaycTaHoBrneHHoW Bo  Flash-namstu  npoueccopa
onepauyoHHon cpefon peanbHoro BpemeHn MexBIOS u rpadmyeckoit cpefoit nporpamMmMpoBaHus
MexBIOS Development Studio, koTopble CyLLECTBEHHO YCKOPSAKOT CO3AaHMe NporpaMMHOro obecneyeHus.

KpenéxHble OTBEpCTMS W pacnonoxeHne OCHOBHbIX pa3béMOB BBOAa-BbiBoga moayns MBS-
K1921BKO01T cootBeTtcTByeT Apyrum oTnagoyHbiM nnatam OO0 «HIM® Mexatponuka-po» 1 oTnagouHou
nnate eZdsp™2812 npoussoactBa Spectrum Digital, 4t0 BO MHOMMX cnyyasx [genaeTr ux
B3aMMO3aMeHSeMbIMU.

BHeLwHWA B MOZyNs nokasaH Ha puc. 1.

Puc. 1. BHewwHwit Bug mopyns paspabotumka MBS-K1921BK01T
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2. TexHMYeCKMUe XapaKTepUCTUKN

OcHoBHble xapaktepuctuki mogyns MBS-K1921BKO01T npuseaeHsb! B Tabn. 1.

Tabnuua 1. TexHnueckne xapakrepuctuku mogyns MBS-K1921BKO1T v2.0

MwuKpoKOHTpOsNEp K1921BKO1T (NT32M4F1)
[MpoueccopHoe 84po ARM Cortex-M4F
[Mpon3BOANTENBHOCTD He MeHee 125 MIPS
BcTpoeHHas namatb  nporpaMm  Tuna
FLASH 1 M6
03Y (RAM) 192 kb
JTnHWA aMCKPETHOrO BBOAA/BLIBOAA BCETO 88
Kopnyc QFP208L
EEPROM Ha nnarte 64 k6 (8k x 8) (yepes SPI0)
Ha BHeLUHWe pa3beéMbl BbIBEAEHDI
aHanorosble Bxoabl MK 14 kaHanoB (12-6uTHbin ALL[T)
AnCKpeTHble Bxoabl/Bbixoasl MK 60 (noruka 3,3 B, Bkntovas curHansl PWM, QEP, UART,
SPI)
KHoMok 4ns TecTupoBaHus BBOAA 4

CBeToAMO0B ANs TECTUPOBaHMSI BbiBoga | 6

MporpammmpoBaHue BcTpoeHHbin USB-nporpammatop (SWD, ST-Link)
Pa3sbém 20-pin ans nporpammartopa J-link (JTAG/SWD)
WHTEpencHble BO3MOXHOCTM NnaThl RS-485 c ranbeaHuyeckon nsonsuveit (4epes UARTO)
BcTpoenHoe MO MpenyctaHoneHHass OC MexBIOS™ (no cornacosaHuio)
MuTanve Ot BHelwHero uctoyHnka 5B 0,5 A
OT wuHbl USB
Pa3mepbl nnatbl, MM 136,1x 76,5
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3. Yctponcteo moayns

3.1. ®yHKUMOHaNbHaa cxema

q)yHKLI'VIOHaJ'IbHaFI CXeMa MoAdyn4d rnokasaHa Ha puc. 2.
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Puc. 2. ®yHkumoHansHas cxema mogyns MBS-K1921BK0O1T v 2.0

drnemeHTam1 MOAyns SBNAKTCS:

— ARM-mukpokonTponnep K1921BK0O1T (DD3);

— KBapLeBblii pe3oHaTop 24 MI'y (BQ1); *Bo3MOXHa yCTaHOBKa pe3oHaTopa C Apyroi YacToTow;
— nHtepenc USB-SWD (DD6);

— nHTepenc RS-485, ranbeaHnyeckn n3onuposaHHbin (DD1);

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

— CBETOAMOAbI ANs TeCTUpOBaHWa auckpeTHoro Beisoaa (HL1...HL6, apaisep DD4);
— cBeToavog uHankauum pabotel SWD (HL7);

— cxema nutanust (DA1, DA2);

— KHonka cbpoca npoueccopa (SB5);

— pa3bEeMbl 1 NEPEMbIYKM.
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3.2. PacnonoxeHue 3nieMeHTOB Ha nnaTe

C pacnonoXxeHnem 35IEMEHTOB Ha Nnate MOXXHO 03HAaKOMUTLCA C NOMOLLbIO PUC. 3.
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Puc. 3. PacnonoxeHue anemeHToB Ha nnate mogyns MBS-K1921BKO01T
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3.3. HasHayeHue pa3bEMoB

HasHaueHve pa3bémoB Mogyns NpuBeaeHo B Tabn. 2.

Tabnuua 2. HasHayeHne pa3bLEMOB Moayns

Tun Tun oTBeTHOrO
O6o3Ha4eHue HasHaueHue " -
pasbéma pasbéma
XS$1 RS-485 | MocnegoBaTtenbHbli MHTEpPdENc 13%?%?5 3?}53?6&?:0
XS2 USB-SWD | WHtepdenc USB nporpammatopa SWD USB mini USB mini
XS3 USB-2 | WHtepdeinc USB B MUKpOKOHTpONNEpe USB mini USB mini
XP3 JTAG/SWD | lNporpammupoBaHue 1 oTnagka BH-20 PBD-20, IDC-20F
XP6 +5B BHelwHee nuTaHue DJK-02A DJK-10A
))((F;L’, ))((I;ZS’ WHTEpEnC Nnorniecknx curHanos PBD, PBS | PLT, PLD, PLS
XP5, XP9 AHanorosble CurHasnbl PBD, PBS | PLT,PLD, PLS

3.4. HasHauyeHMe nepemMblyek

HasHaueHve nepembliyek Moayna NpMBEAEHO B Tabn. 3.

Tabnuua 3. HazHayeHne nepemblyek moayns

06o3HayeHue Ha3HauyeHue
XK1 BbI60p HanpshkeHUs NMTaHWS BHELWHWX Lenen Yyepes pasbeémbl XP4, XP8
XK3 Bbi6op namsitn EEPROM
XK5 Bb16op ncToyHmuka curiana RxDO
XK6 BbI60p MCTOYHMKA NUTAHMSA MOZYNA
XK7 [NoakniYeHe TEPMUMHANBHOTO pesncTopa nHTepdeica RS-485
XK8 C6poc Mukpocxembl nporpammatopa SWD

3.5. HasHauyeHue cBeTOAMOAOB

HasHaueHwve cBeTOAMOLOB MOAYNS NpuBEAEHO B Tabn. 4.

Tabnuua 4. HazHayeHne cBeTOAMOAOB MOAYNA
0603HayeHune User HasHauyeHune
HL1 C8
HL2 C9
HL3 C10 . TecTupoBaHue QUCKPETHOTO BbIBOAA,
KENTHIN , ,
HL4 C11 aKTVBHbIN YPOBEHb — BbICOKU
HL5 C12
HL6 C13
HL7 USB SWD 3€eneHbli Wuaovkauns obmera yepes USB VCP
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3.6. HasHayeHue KHOMOK

HasHayeHne KHOMoK Moadyna npueedeHo B Tabn. 5.

Tabnuua 5. HazHayeHne KHONOK Moayns

0Go3HayeHue HasHayeHue
SB1 F7
SB2 F6 TecTtupoBaHwue anckpeTHoro BeoAa. Mpu HaxaTum
SB3 F5 KHOMKW BXOZ NEPEXOAMNT B COCTOSIHME NOMNYECKOr0 HyNs
SB4 F4
SBS Reset C6poc MUKPOKOHTpONNepa

3.7. TakTpoBaHMe MUKPOKOHTpONNepa

MukpokoHTpornep K1921BKO01T MOXeT TaKTUpoBaTbCs Kak OT BHYTPEHHWX, TakK U OT BHELIHWX
MCTOYHMKOB.

B kayecTBe BHEWHEro WCTOYHMKA TaKTUPOBaHUS Ha Mogyne paspaboTymka yCTaHOBMEH
KBapLeBblil pe3oHaTop YacToToit 24 MIy tuna KX-13.

Bbi6op ncTouHMKa TakTUpoBaHus obecneunBaioT nepembluk R29, R30, nogatowme Ha Bxog CPE
MUKPOKOHTPOSIIEPa CUrHamN TIOTMYECKON ey HULb! UMK HYNS.

Tabnuua 6. NMonoxeHuns nepemblyek R29, R30

R29 R30 CwvrHan Ha Bxoge CPE WUcTOYHMK TakTUPOBaHMA
HeT eCTb BbICOKMM BHewHwi ocumnnsaTop BQ1
eCTb HeT HU3KII BHyTpeHHW

3.8. Ucnonb3oBanue namatu EEPROM

3.8.1. MamaTe EEPROM

[ins AnUTenbHOrO XpaHeHMs! AaHHbIX Ha MOZyne YCTaHOBNEHa MUKPOCXEMa 3HEProOHe3aBMCUMOM
namatn Tuna CAT25640 (DD2) o6bémom 64K ¢ opraHusaumen (8192 x 8).

MamsaTb 0bMeHWBaeTCs [faHHbIMM C  MMKPOKOHTPOMNEpPOM MOCPefcTBOM UHTepdenca SPI,
ncnonb3ys moaynb SPI0 mukpokoHTponnepa. CurHan Bbibopa kpuctanna gopmupyetcs nuvein G14
(curHan SPI_CS1, akTUBHbI HU3KMR).

3.8.2. HazHauyeHue nepemblyku XK3

MWKPOKOHTPONNIEP ~ MOXET  WCMOMb30BaTb  SHEPrOHE3aBUCUMYK  MamMsTb  AaHHbIX  Kak
yCTaHoBNeHHy Ha moayne (DD2), Tak W BHELLHIOW B 3aBUCUMOCTM OT MONIOXEHWS nepembldkn XK3,
ynpaBnsoLLen NPOXoXAeHNEM cUrHana Beibopa kpucTanna.

Tabnuua 7. NMonoxeHuna nepemblukn XK3
WUcnonb3yemasn mukpocxema
Mepembiyka MonoxeHue EEPROM
«Inty (HWxHee)* YCTaHOBNEHHas Ha Moayne
XK3 >
«Ext» (BepxHee) BHewwHss (nbo gpyroe ycTpomncTao)
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MonoxeHue «Int» nepembiyk XK3 COOTBETCTBYET UCMONL3OBAHUIO YCTAHOBIIEHHOW Ha Moayre
MUKpocxeMbl namsTi. Mpu nonoxeHnn «Ext» MukpokoHTponnep obpalyaeTcs K BHELUHEN MUKPOCXeme
namsti (Mnbo Kk Apyromy ycTponcTay) Yepes pasbémbl XP4, XP8.

3.9. Ucnonb3oBaHue SPI

3.9.1. LlLuna SPI0 mopynsa
LLInna SPI0 moayns coeauHeHa ¢ BbIBOLaMY MUKPOKOHTPOMMepa cornacHo Tabn. 8.

Tabnuua 8. CurHansl wuHsl SP1 Mmogyns

BbiBog MK GPIO CurHan BHewHui pasbém
24 A1 SPITxDO XP8: 23
32 A7 SPIRxDO0 XP8: 24
31 A6 SPICLKO XP8: 25
30 A5 SPIFSS0 XP8: 26
204 G13 SPI_CS0 B KoMTeKTax XP4: 3
205 G14 SPI_CS1 MCE XP4: 4 (yepes XK3)
206 G15 SPI_CS2 XP4:5

3.10. MNutaHue mopyns

3.10.1. Cnocobbl nogayn nuTaHUA Ha MoAynb

[ns hyHKLUMOHMPOBaHUS MOZyNto TpebyeTcs nuTaHue HanpshkeHrem 5 B.

[WTaHne Mogyns MOXET OCYLLEeCTBAATLCA TpeMs cnocobamu:

- yepes pasbeM nuTaHus XP6 tuna DJK-02A ¢ BHYTPEHHEM LUTHIPEM AMaMeTpoM 2 MM npw
HaxoxaeHun nepembluky XK6 B nonoxeHun «+5V_Exty;

—yepes BbiBOAbI 1 (1, 2) pasbéma XP4 (XP8) npu HaxoxaeHun nepemblyuki XK1 B nonoxeHum 2-3,
npw 9TOM, MUHYCOBOW NpoBog noakntodaetcs k Bbisogam 10, 20 (19, 20, 49, 50) pasbéma XP4 (XP8);

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

3.10.2. HasHauyeHue nepembluku XK1

lMonoxeHne nnaHapHon nepemblukn XK1 onpegensieT nogkniodeHne BbiBoga 1 pasbéma XP4 u
BbIBOAOB 1, 2 pasbéma XP8 Kk wuHe +5 B mogyns wmm k wuxe +3,3 B. B nepeom cryyae BO3MOXHA Kak
3anuTka MOZynst OT BHELHEro UCTOYHMKA Yepe3 pasbeémbl XP4, XP8, Tak 1 nogaya nUTaHMS Ha nnartbl,
MNOAKIMIOYEHHbIE K 3TUM pasbémam. Bo BTOPOM — Ha pa3bEMbl nogaeTcs HanpsikeHue +3,3 B co cxembl
nUTaHns Mogyns.

Tabnuua 9. NonoxeHuna nepembiykn XK1

Mopaya HanpsXxeHUA Ha
Mepembiuka MonoxeHue XP4. XP8
«3.3 V/» (npas.) +3,3B
XK1 «5V» (nes.)* +5B
HeT He nogaetcs
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3.10.3. HasHauyeHue nepembluku XK6

Monoxexne nepembiyki XK6 onpegenset BoIGop UCTOYHMKA NUTaHUs mogyns +5 B.

B nonoxeHun 1-2 «+5V_USB» moaynb 3anuTbiBaetcs ot WuHbl USB.

B nonoxenun 2-3 «+5V_Ext» HanpsikeHMe Ha moaynb MoCTynaeT CO LTLIPEBOTO pas3beéma
nutanna XP6 nubo yepes Boisogbl 1 (1, 2) pasbéma XP4 (XP8).

Tabnuua 10. NMonoxeHuns nepembiukn XK6

MepeMblvka MonoxeHue WUcTouHMK nuTaHus moayns
«+5 V USB» (nes.) LLnHa USB
XK6 «+5 V Ext» (npaB.)* BHeLH1 MCToYHWK +5 B
HeT Mogynb He 3anuTbiBaeTCs

3.11. UnTepdenichl

3.11.1. UnTtepdenc USB-SWD

WHTepdenc USB-SWD (pasbém XS2) wcnonb3yetcs ans CBA3M Mogyns paspabotuuka ¢
nepcoHarbHbIM komnbloTepoM B pexxume SWD-nporpammatopa.

Pabota SWD-nporpammatopa uHauumpyeTtcs 3eféHbiM ceetoanogom HL7.

BoamoxHO nonyyeHne 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. HasHavyeHne BbIBOAOB pa3bé
Pasbém KoHTakT Uenb
1 +5V
XS2 2 DM
Mopt USB, Tn B 3 DP
4 GND

3.11.2. UnTtepdeiic USB - 2 (MK)
WHTepdenc USB - 2 (pasbém XS3) ucnonbayeTcs Ans CBA3v Moayns paspabotynka ¢ Apyrumu
YCTPONCTBAMMN.

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

Ha mogyne ycraHoeneH pasbém USB mini (XS3). HasHaueHve BbIBOOOB pasbéMa NpUBEOEHO B
Tabn. 12.

abnuua 12. 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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3.11.3. UnTtepdenc RS-485
B «kauectBe pdpaiBepa uHTepenca RS-485
obecneuynBaioLLas ranbBaHNYECKYH M30NALMIO.

[Ona nogknoveHns kabens ucnonb3oBaH pasbeMHblil coeguHutens Tuna 15EDGRC-3.81-03P
(XS1) ¢ oteeTHOM YacTbo 15EDGK-3.81-03P-14-00A. HasHaveHune BbIBOAOB NpyBeAeHo B Tabn. 13.

ncnonb3yetcsd  Mukpocxema ADM2587E,

Tabnuua 13. HazHaueHune BbIBOAOB pa3béma XS1

Pasbém KoHTakT Uenb

1 A (D+)

XS1 2 B (D-)
3 GND

3.11.4. HazHayeHue nepeMbivku XK7
C nomoLubto nepemblykn XK7 nogkniovaetcs TepMuHanbHblin peauctop R1 (120 Owm).

Tabnuua 14. NMonoxeHnuna nepembiyvkn XK7

Mepemblyka MNonoxeHue TepMUHanbHbIN pe3ucTop
ecTb MoakntoyeH
XK7 A
HeT He noakntoyeH

3.11.5. HazHayeHue nepeMblyku XK5

Mepemblukon XKS Bblbupaetcs, otkyga curHan Oypert noctynate Ha Bxog C4/UART_RxDO
MVUKPOKOHTpONNeEpa: ¢ BbiBogda pasbéma XP8 unu ¢ gpaisepa uHtepdenca RS-485.

Tabnuua 15. NonoxeHnuns nepembiykn XK5

Mepembiyka MonoxeHne Mopaya curHana Ha Bxoa C4/UART_RxDO0
«Ext» (HKH.) c BbiBOAA 4 pasbéma XP8
XK5 «Int» (Bepx.)* C ApanBepa nocn. uHTepdeiica nnatbl
HeT CUrHan Ha BXof He nofaeTcs

3.11.6. llunum UART mopyns
Nnanmm UART (SCI) mogyns coemHeHa ¢ BbiBOLaMMU MUKPOKOHTpOIepa cornacHo tabn. 16.

Tabnuua 16. CurHansl UART moaynsa

BbiBog MK GPIO CurHan BHewHuit pazbeém
95 C3 UART_TXDO (C3) XP8: 3
96 C4 UART_RXDO (C4) XP8: 4 (vepe3 XK5)

http://mechatronica-pro.com
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3.12. MNporpamMupoBaHne MUKPOKOHTPOMNEpa

lMporpamMmmpoBaHne M OTnagka Nporpamm MOXET OCYLLECTBAATLCA MOCPeACTBOM WHTepdenca
JTAG/SWD yepe3 pasvém XP3 unm yepes koHeeptop USB-SWD yepes pasvém XS2. [lanee onucaHa
npoueaypa nporpaMmM1poBaHns MUKPOKOHTposnepa ans pabotsl B MexBIOS Development Studio.

3.12.1. Heobxoaumoe nporpaMmHoe obecneyeHme

1. YcraHoButb MexBIOS Development Studio Bepcum 7.13 u Boiwe c canta: Cant komnaHum OO0
«HIM® Mexatponuka-po», pa3gen npogykTbi/nporpaMMHoe obecneyeHue:
http://mechatronica-pro.com/ru/catalog/software

2. YctaHosutb komnunaTop GCC ARM Embedded
https://launchpad.net/gcc-arm-embedded/4.9/4.9-2015-q3-update

B npouecce ycTaHOBKM KOHEYHas narka [JOSMKHa COOTBETCTBOBATb TOW, KOTOpas ykasaHa B
HacTpoikax B MexBIOS Development Studio (ans 6ubnuotekn npoueccopa K1921VKO1T kHonka
MapameTpbl, Bknagka YTURUTLI NOCTPOEHMSA).

3. YcraHoButb  Oubnmoteky  K1921VKO1T_Setup_v2.7 u  Boiwe  (http:/mechatronica-
pro.com/ru/catalog/software/russianmcu/173 ). B onucanun Gubnuotekn Ha camnte, ybeauTbes, YTO
Tekywas bubnunoteka nogaepxmeaeTcs ycraHosneHHon Bepeuen MexBIOS Development Studio.

3.12.2. NporpammupoBaHue Yepe3 USB

I'Iepep, nporpaMmmmpoBaHMem Heobxoanmo CKOH(bMprI/IDOBaTb cba|7|n CTapTOBOro NpoekKTa.

1. Bo Bknagke Mapametpbl B pasgene bubnuoreka K1921VLO1T Bbibepute Heobxogumbiii chann
KOHGhUrypauuu:

MapameTphl > e ﬁ

Ofwwe  CeAse  BudnwoTera Models | | BuEnuoTera K1921VKDMT (J CTapToOELIA NpoekT Fe | B

Library K1921VKOIT w1

KAS21VIKDIT

Kondurypauwa Gubnmotern

Uenesoe ycTpoicTBo

KoHcurypaumna

BercogHom mogyne ’CTETH'IHECKE.H bubnuoTeka v] h

http://mechatronica-pro.com 12
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2. Bo Bknagke [MMapameTtpbl B pasgene CrtapToBbl NPOEKT Bbibepute Heobxoaumbii  dhaiin

KOHCUrypauuu:

MapameTpil -

Odwme CeAzr  Buonwoterka Models  BwBnuwoTera K192 1VKOIT

=
=
= KoHurypauma ctaproBoro npoekTa StartUp MBS-K1921VEDT v Eil=]
=
% MNanka npoekTa YaLibraryDir%e W92 1TVKDIT\StartUp =
L=
= MmA BeixogHoro daina YoStartUpProjectDirte\StartUp.elf 4
,591 Manka obbekTHEX haiinoe YeStartUpProjectDir¥\Eclipse'\Debug =
[
E Manka onA KoNWA BeIXO4HEIX Gainos =
=
L=
="

3. Tocne Bbibopa KoHGUrypaumoHHbIX dainio bubnuoteku K1921VLO1T u CraptoBoro npoekta
BbINOMHUTE MOCTPOEHME NPOEKTa (Takum 0Bpas3om KOHGUrypupyeTcs ¢haintl CTapTOBOrO NPOEKTa),
HaXxmuTe KHOMKy MocTPonTb Ha rnaBHOW NaHeNu:

S

MocrpowTe

[ﬁ KoHdurypawaa

JWHaMUYECKaA NaMATE
pPOLWKEKE

3arpysumh B O3Y
3arpyz E
CBAzb

Mocre ycnewwHoro NoCTPOEH!s CTAapTOBOTO NMpoekTa NosiBUTCS MHAOPMaLMOHHOE COOBLLEHME:

8 B
MocTposHwWe CTApTOBOTD NpoSKTa

Bubnuotera FASIVIKOT

Komnunagua

Owwubkn |0 Mpegynpexgedua 0
MocTpoeHWe 3388pLUEHD

JAKpbITE

[anee Heobxoanmo 3anporpammmpoBaTb MUKpoKoHTponnep K1921BKO1T.
4. Mwukpocxema pgpaisepa STM32F103C8T6 (DD6) npeobpasyeT curHanmbl wHTepgoeiica USB B
natepdenc SWD npu ncnonb3oBaHuu Ha KomnbtoTepe aparsepa ST-Link.

http://mechatronica-pro.com 13
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Hanunume obmeHa nHanumpyeTcs 3enéHeiM ceeToanogom HL7.

Mocne noakntoyeHuss nnatbl K KoMnbloTepy Yepe3 pasbeM Mini-USB XS2 HeobxoaMMo yCTaHOBUTb

apaisepa http://www.st.com/web/en/catalog/tools/PF260219.

5. Tlocne ycraHoBku AapansepoB B MexBIOS Development Studio Ha Bknagke npaBka BblGpaTh
NpOrpaMmM1poBaHue:

5_% [ﬁ KoHdurypaLma 17 %

MocTpoKTh A e JWHaMMYECKaA NEMATE 2o
¢ CeAzb 100 6

JoBasneHne yTHANTEL..

OB 8 0% B RS R

B nosiBuBLUEMCS OKHE HaXaTb KHOMKY npOI.I.IVIBKaZ
ST-LUNK OPENCCD Flash

imA npogykra
McnonHaemelli dain bin\openocd.exe

Pabouar nanka %MexBiosDir%\Utils\openocd

Pexam komaHgHoM cTpokn

KomaHgHas cTpoka £ "kits/k1921vk(1t_stlink cfg” ¢ "program "%
Daiin ocHoBHOR cBopkK (= | Npowwreka
®ain cbopkw Nonk3oBeatenA & | MNpowwuexa

Maiin cTaproeoro npoekta  YLibraryDir% K192 1VK01T\StartUp\StartUp.eff = | Npowneka I

-

Yaanurs BmiBpate 3aKpBITh

B okHe nosiBUTCS MHOpMALMS O XOfe NPOrpaMMUPOBAHUS:

http://mechatronica-pro.com 14
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Info ; JTAG tap: k1921vk01t. cpu tap/device found: Ox4bal0477 (mfg: 0x23b, part: Oxballd, ver: 0xd) -
k1921vk01t.cpu: target state: halted

target halted due to debug-request, current mode: Thread

PSR 0x01000000 po: 0x00000f5c msp: 0x20030000

** Programming Started **

auto erase enabled

** Programming Finished **
== \erify Started ==
verified 153032 bytes in 1.615092s (92.531 KiB/s)

== erified QK **
** Resetting Target ==

Info : JTAG tap: k192 1vkD 1t cpu tap/device found: 0x4bal0477 (mfg: 0x23b, part: Oxba0d, ver: Oxd)
shutdown command invoked

m

1

4| 1] 3

3arpy31<a sapa u O6MOIMOTEKHU OJIOKOB BBIIIOJHEHO YCIICIIHO, €CJIN:

** Programming Finished ** - cooGienue o Tom, 4T0 IpOrpaMMHUPOBAHKE 3aBEPILCHO.
** \Verify Started **

verified 153032 bytes in 1.615092s (92.531 KiB/s)

** Verified OK ** - coobmieHne o ToM, 4TO Bepr(pHUKAIIUS 3aBEPIICHA YCIICIITHO.

** Resetting Target **

6. MoxHo npuctynaTb k pabote B cpege MexBIOS Development Studio.

http://mechatronica-pro.com 15
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3.12.3. NporpammupoBaHue Yepe3 pa3beM XP3 nporpammaropom J-link

[MporpaMMupoBaHne MOXET OCYLECTBAATLCA M nporpammaTtopoM J-link ¢ 20-TM KOHTaKTHbIM
pasbemom XP3.

[Nepen NOLKIIOYEHWEM BHELLHErO Nporpammatopa pekOMEHAYETCS YCTaHOBUTL nepembluky XK8,
nepeseas TemM cambiM Mukpocxemy DD6 B cocTosiHue cbpoca.

Mpu nporpamMmmupoBaHuK Flash-namst MUKpOKOHTpONnepa obpaTute BHUMaHWE Ha COCTOSHWE
Bxoda H2 (cMm. gokymeHT Bbictpbiii_ctapt K1921BKO01T.pdf). Ha nnatax ycraHoBrneHa MOATSKKA Mexay
BbIBOAOM 37 pasbéma XP8 n GND, oTeevatowyas 3a paspeLleHne ctupanus Flash-namatu.

HasHaueHve BbIBOAOB pa3bEMOB NpuBeAEHO B Tabn. 17.

a 17. HazHaueHue BbIBOAOB pasbéma XP3
Pasbém KoHTakT LUenb

+3.3V
NC
nRST
GND
TDI
GND
TMS / SWDIO
GND
TCK / SWCLK
GND
NC
GND
TDO / SWO
GND
RESET
GND
NC
GND
NC
GND

XP3,

BH-20 (IDC-20MS)

S N R E R EAEI EN RIS

3.12.4. insa 3arpy3ku MO B kKOHTponnep HeobxoanMMo:
CkavaTb gpansep ans J-link nporpammatopa (apansep npegocrasnsemblit IAR He nogomnaeérT,
ecnu ucnonbayercs nporpammatop ot IAR) no cebinke:

http://zadig.akeo.ie/downloads/
Mo cebinke ckavaTth ann zadig_2.2.exe . Mpwn ycTaHoBke BblbpaTh J-link 13 cnucka.

http://mechatronica-pro.com 16
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_
Ed Zadig o ]
Device Options Help
| 3ink - | [ Edit
Driver  (NONE) WinUSB (v6.1.7600.16385) = More Information
WinlJSE (libush)
USBID 1356 0101 libusb-win32
) Install Driver - libusbk
wem £ X WinUSB (Microsoft

1 device found.

b = e

Mpumeyanune: Ecnn 6bin yctaHoBneH gpaiieep ot IAR, To Heobxogumo 4epes aucneTyep YCTPOMCTB
yZanuTb NOMHOCTLIO ApaiBep 1 YCTaHOBUTL NpeanaraeMbli Apansep.

[Mocne KOPPEKTHO YCTAHOBKM YCTPONCTBO OTOOPaXaeTCs Kak:

-

=5 dwcneTuep yorpoicrs l = | [=] |_ih]
Pain  Jedcteme Bwg Cnpaska

&= | T HE| ®

+ -y DVD u CD-ROM puckosogel
g IDE ATASATAPI konTponneps
. ¥ Texas Instruments Emulators

3.12.5. 3arpy3ka sapa MexBIOS ¢ nomouibto Jlink

1. Ybeautbes, UTO Ha Nnate ycTaHoBNeHa nepembivka XK4 (ecnm Heobxogmma cBssb no RS485).
2. MogkniounTb NporpammaTop K pasbeMbl XP3. MoaknounTb NporpaMmMaTtop K KOMMbTepy.

3. Mopatb nuTaHue Ha nnaty (+5 B).

4. OtkpbIiTb MexBIOS Development Studio u cosgatb tann npoekta ansa K1921VK01T.

5. Mepentu Ha Bknagky Mpa.ka.

6. BbibpaTb COOTBETCTBYHOLLMI CNOCOD NPOrpaMMMPOBaHUS, Kak MOKa3aHO Ha PUCYHKE:

http://mechatronica-pro.com 17
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K oHdurypauma 17 %%
LOWHEMHWYECKaA NaMATL 2 %

BH3hH 100 %%
J-LINK OPENOCD Flash

S5T-LINK OPEMOCD Flash

JoGagneHne yTAWTEL...

LB & 100% B LS EH

7. Haxatb kHonky [MlpowwBka. [1osSBUTCA OKHO ynpaBreHWs YTUAWTbl 3arpy3kn. Haxatb KHOMKY
Mpowmwueka:

r ~

J-LINK OPENOCD Flash

MmA npogykTa |
McnonHAemeli daiin bin\openocd.exe

Pafiouan nanka SaMexBiosDirte\Utils\openocd

Pextum komaHgHoi cpokn v

KomangHaa cTpoka f "kits/k1921vk01t_jlink cfg” -c "program "%1"
Daiin ocHoBHONR chopky = | Npowwexa
@aiin cbopkn nons3oBatenA = Mpowwneka

Maiin cTaproeoro npoekta  %elLibraryDirde\K1921VK01T\StartUp\StartUp.e | =) MNpownexa I

-

Yaanute EniGpath 3aKpbITh

A

8. B okHe nosiBuTCSA MHGOpMaLMs 0 XO4e NPOrpamMMUpOBaHKS.

9. Ecnv nosiBurock CooBLeHue:

http://mechatronica-pro.com 18
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Info ; JTAG tap: k1921vk01t. cpu tap/device found: Ox4bal0477 (mfg: 0x23b, part: Oxballd, ver: 0xd) -
k1921vk01t.cpu: target state: halted

target halted due to debug-request, current mode: Thread

PSR 0x01000000 po: 0x00000f5c msp: 0x20030000

** Programming Started **

auto erase enabled

** Programming Finished **

== Verify Started **

verified 153032 bytes in 1.615092s (92,531 KiB/s)

*== Verified OK ==

** Resetting Target ==

Info : JTAG tap: k192 1vkD 1t cpu tap/device found: 0x4bal0477 (mfg: 0x23b, part: Oxba0d, ver: Oxd)
shutdown command invoked

m

1

4 | 1} 3

3arpy31<a aapa u OMOJMOTEKH OJIOKOB BBIITOJIHEHO YCIICUIHO, €CIIN:

** Programming Finished ** - coo0ienue, 0 ToM 4T0 MPOrpaMMHUPOBAHKE 3aBEPILICHO.
** \Verify Started **

verified 153032 bytes in 1.615092s (92.531 KiB/s)

** Verified OK ** - coobmieHne o ToM, 4TO Bepr(pHUKAIIUS 3aBEPIICHA YCIICIITHO.
** Resetting Target **

10. OTKMOYMTb NUTaHKE OT NNartbl.

11. OTKNIOYMTb NpoOrpaMmaTop.

12. MoxHo npuctynatb k pabote B cpeae MexBIOS Development Studio.
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3.13. Hactpoiika cBsiau no RS-485

HacTpolika CKOpoCTyW CBS3W NMPOWU3BOAMUTCS B CTAPTOBOM NMPOEKTE B (haine
board_MBS-K1921VK01T.c.YT00bI y6eanTbes B TOM, UTO BbICTAaBNEHbI BbIOPAHHbIE HACTPOWKK CBA3M
HeobX0a4MMO HailTV 1 OTKPLITb 3TOT hann B Nanke cTapToBoro npoekta. [Ans ckopoctu 19200 6yaet

creaytoLas CTpykTypa:
// Modbus Communication driver initialization
#ifdef MB_MODE

Mb->Params.UartID = 0;
Mb->Params .Mode = MB MODE;
Mb->Params.Slave = 1;
Mb->Params.BaudRate = 192;
Mb->Params.BrrValue = 192;
Mb->Params.Parity = 0;
Mb->Params.StopBits = 1;
Mb->Params.UserMode = 0;
Mb->Params.RetryCount = 0;
Mb->Params.Scale = SYSTICK FREQ/1000;
Mb->Params.RxDelay = 5;
Mb->Params.TxDelay = 2;

#if MB_MODE
Mb->Params.ConnTimeout =

MB_RTU_ SLAVE
(uintl6_t) (3.0*SYSTICK_FREQ);

#endif

#if MB MODE == MB RTU MASTER

Mb->Params.ConnTimeout = (uintl6 t) (0.2*SYSTICK FREQ) ;
#endif

Mb->Params.AckTimeout = (uintl6_t) (1.0*SYSTICK FREQ)
Mb->Params.SlaveInfo = (TMbSlaveInfo *)&SlavelInfo;
Mb->Params.TrEnable = ModbusTxControl;
Mb->Params.GetData = MBS GetData;
Mb->Params.GetRecord = 0;

YT06bI M3MEHMTBL ckopocTb 06MeHa, Hanpumep Ha 115200, Heo6x0AMMO N3MEHNTD BbIAENEHHbIE

3Ha4YeHud, Kak NoKa3aHo aanee:
// Modbus Communication driver initialization
#ifdef MB MODE
Mb->Params.UartID = 0;
Mb->Params .Mode = MB_ MODE;
Mb->Params.Slave = 1;
Mb->Params.BaudRate = ;
Mb->Params.BrrValue = ;
Mb->Params.Parity = 0;
Mb->Params.StopBits =
Mb->Params.UserMode =
Mb->Params.RetryCount =
Mb->Params.Scale =
Mb->Params.RxDelay = 5;
Mb->Params.TxDelay = 2;
#if MB MODE MB RTU SLAVE
Mb->Params.ConnTimeout = (uintl6 t) (3.0*SYSTICK FREQ);

’

’

g n © o o

YSTICK FREQ/1000;

fendif

#if MB MODE == MB RTU MASTER

Mb->Params.ConnTimeout = (uintl6 t) (0.2*SYSTICK FREQ) ;
#endif

Mb->Params.AckTimeout (uintl6 t) (1.0*SYSTICK FREQ) ;
Mb->Params.SlaveInfo = (TMbSlaveInfo *)&SlaveInfo;
Mb->Params.TrEnable = ModbusTxControl;

http://mechatronica-pro.com
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Mb->Params.GetData = MBS GetData;
Mb->Params.GetRecord 0;

Mocne nameHeHus, HeobxoaUmo coxpanuTb ann board_MBS-K1921VK01T.c 1 nponssecty
komnunsauuo Gubnmoteke B MexBIOS Development Studio (Bknaaka MpaBeka, kHorka MoctpouTs). Mocne
YCNELIHOr0 NOCTPOEHUST HEOHX0AMMO 3arpy3nTb BbIXOAHOW hain BO el NaMsTb KOHTPOnnepa.

Ha nnate pasbem XS1 npegHasHaveH ans cesiau no RS-485. Ybeautecs, 4to nepembiuka XK5
ycTaHoBneHa B nonoxexue INT (BepxHee). [ins Bbibopa cBs3u Heobxoaumo OTKpbITh MapameTpbl 1
nepenTn Ha BKnaaky Cea3sb. Bbibop ocyulecTBnsetcs B pasgene Tun NOAKNIOYEHUS.

CBs3b no RS-485 no ymonyaHuio MMEET creayoLme HacTPOMKK:

MapameTtpo . »» B ﬁ

Ofwwne BudnuoTeka Models  BubnuoTeka K1921VKD1T  CTapToOBLIA NpoekT G | B2

THn noaxnHYeHHA

MNpeobpazoearent USB - RS-232/485 (MODBUS RTU) @
g Ethernet (MODBUS TCF)

USB (npAmoe nogknioveHue)
Hacrpoiikn COM-nopta

MNocnegoeaTensHEIR NOpT

Anpec yana 1

CropocTe obmeHa 19200

Pexim naputeta Eea npoBepku
IOnuHa cUMBONA OaHHBLIX 8 Gut

Konu4ecTeo cTONOBLIX GUT 1 6wt

Ethernet HacTpoiikn

IP apgpec 192.168.127.10
MNopr 502
Anpec yana 1 -

ABTOMETWYECKNIT MOWCK
0bwme HACTPOIKK
MakcumansHoe KONWYECTED PErMCTPOR 28

Mepuopn Taiimepa obHOBNEHWA (M) 20
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3.14. Pa3bémbl BBoAa/BbIBOAa NIOrMYECKUX CUrHanoB

BBOA/BbIBOA FIOMMYECKMX CUTHANOB C MUKPOKOHTPOSNEpa Ha BHELWHWE nnaThl pacllvMpeHus
ocyLecTensetca Yepes pasbembl XP1, XP2, XP4, XP8.

MMouTn BCe BbIBOAbI 3TUX Pa3bEMOB COEAMHEHBI C MUKPOKOHTPOMNIEPOM HaMPAMYI0 1 AOMyCKatoT
paboTy ¢ ypoBHeM HanpshxkeHns 3,3 B.

HasHaueHve BbIBOAOB pa3bEMOB NpuBeAeHo B Tabn. 18.

Tabnuua 18. HasHauyeHune BbiBoaoB pa3beémoB XP1, XP2, XP4, XP8

. BbIBOA MUKpOKOHTpONNepa ®yHKUuMA B
Pasbem | Kohr. Ne AnbTepHaTUBHbIE YHKLUK GPIO | mopyne/komnnekrte
1 GND
2 60 | RAM_ADDR11/MII_RXCLK/PWM_A8 B7
3 56 | MI_TXCLK/CAN_TX0/ RAM_ADDRO B3
XP1, ™4 | 57 | RAM_ADDR8/MIl_COL/PWM_B6 B4
PLS2-10 5 58 | RAM_ADDRY/MII_MDC/PWM_A7 B5
PBS2-10 6 59 | RAM_ADDR10/MIl_MDIO/PWM_B7 B6
7 64 | RAM_ADDR12/MII_RXD0/PWM_B8 B8
8 65 | RAM_ADDR13/MII_RXD1/PWM_SYNCI B9
9 66 | RAM_ADDR14/MII_RXD2/CMP_OUTO B10
10 67 | RAM_ADDR15/MII_RXD3/CMP_OUT1 B11
1 GND
2 112 | MI_COL/UART_RxD3/ RAM_ADDRS D1
3 113 | MIL_MCD/UART_TxD3/ RAM_ADDR9 D2
XP2, 4 | 127 | RAM_ADDR11/MIl_TX ER/UART TxD2 _ D12
PLS2-10 5 126 | RAM_ADDR12/MII_CRS D13
PBS2-10 6 132 | CAN_RX0 /PWM_B5/RAM_DATAG E2
7 133 | NMI/UART_RTSO/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_IO/CAP_PWM2/RAM_DATA8 E6
1 +5V
2 He Ucnonb3yemcs
3 204 | trace_datO/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 ucnosb3yemcs
XP4, 7 He ucnosb3yemcs
8 149 | PWM_B0/ 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/ MIl_RX_DV F8
12 158 | RAM_Ubn/ UART_CTS2/ MII_RX_ER F9
13 He ucnonb3yemcs
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

http://mechatronica-pro.com 22



000 «HMN® MexatpoHuka-po»

Tabnuua 18 (Mpopomkenue). HazHayeHne BbiBOAOB pa3bémoB XP1, XP2, XP4, XP8

. BbiBOA MUKpOKOHTpONNepa ®yHKuMA B
Pasbem | Kohr. Ne AnbTepHaTUBHbIE (PYHKLUK 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 +5V
2 +5V
3 95 | MII_TXD3/ UART_TxD0/ RAM_ADDR4 C3 UART_TXDO
4 96 | MII_TX_EN/UART_RxD0/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_A0/ UART_DCDO0/ SPI_RxD1 G2 PWM1
10 38 | RAM_ADDR2/ MII_TXD1/ PWM_BO A10 PWM2
11 191 | PWM_A1/SPI_FSS3/ CAN_TX1 G3 PWM3
12 39 | RAM_ADDR3/ MII_TXD2/ PWM_B1 A11 PWM4
P8 13 192 | PWM_A2/ SPI_RxD3/ UART_TxD2 G4 PWM5
’ 14 40 | RAM_ADDR4/ MII_TXD3/ PWM_B2 A12 PWM6
PLD-40 15 151 | PWM_B1/ SPI_CLK3/ CAN_RXO0 F2
PBD-40 16 150 | CMP_OUT1/UART_CTSO0/RAMDATA11 F1
17 He ucnornb3yemcs
18 196 | Timer_IN1/ UART_DSR2/ CAN_RX1 | G8
19 GND
20 GND
21 He ucnosb3yemcs
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_TX0 GO EN_PWM2
29 166 | CAN_TX1/UART_RTS2/ UART_DTR1 F14
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Tabnuua 18 (MpopomkeHue). HazHayeHne BbiBoAOB pa3bémoB XP1, XP2, XP4, XP8

N BbiBOA MUKPOKOHTpONNepa ®yHKuMA B
Pasbem | Ko, Ne AnbTepHaTUBHbIE PYHKLMK GPIO | moayne/komnnekTe

30 193 | PWM_A3/ SPI_CLK2/ RAM_DATA13 G5 PWM7
31 41 | RAM_ADDRS/ MII_TX_EN/ PWM_B3 A13 PWM8
32 194 | PWM_A4/ SPI_TxD2/ RAM_DATA15 G6 PWM9
33 42 | RAM_ADDRG6/ MII_TX_ER/ PWM_B4 A14 PWM10
34 195 | PWM_A5/ CAN_TX0/ RAM_DATAS G7 PWM11
35 43 | RAM_ADDR7/ MIl_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 FAULT?2
39 GND

40 GND

3.15. BBoa aHanoroBbIX CUrHanoB

3.15.1. Pasbémbl Ang BBoAa aHanorosbIX CUTHanoB

BBoz aHanoroBbIX CUrHANOB C BHELLHWX NaT pacluMpeHns OCyLLECTBNSETCS Yepes pasbeMbl XP5,
XP9. HasHayeHue BbIBOLOB pa3beMOoB npuseseHo B Tabn. 19.

Tabnuua 19. HazHaueHne BbIBOAOB pa3bémoB XP5, XP9

. BbiBog MUKpOKOHTpONNepa ®yHKuMA B

Pasuém KoH. Ne OyHKUMA Ha3HauyeHune komnnekte MCB
1 CH12_ADC6 AL 6, kaHan 12 VREF
2 CH13_ADC6 AL 6, kaHan 13 V_DC
3 CH14_ADC7 AL 7, kaHan 14 CUR_W1

XP5, 4 CH15_ADC7 AL 7, kaHan 15 CUR_U1

5 CH20_ADC10 AL 10, kaHan 20

PLS-10 6 CH21_ADC10 AL 10 kaHan 21

PBS-10 7 CH22_ADC11 AL 11, kaHan 22 CUR_U2
8 CH23_ADC11 AL 11, kaHan 23 CUR_W2
9 He ucnonb3yemcs
10 He Ucnosb3yemcs
1 AGND
2 He ucnorb3yemcsi

XP9, 3 AGND

4 He ucnorb3yemcsi

PLD-20 5 AGND

PBD-20 6 CH2_ADC1 | ALIM 1, kavan 2
7 AGND
8 CH3_ADC1 | ALM 1, kaHan 3
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a 19 (MpoaomxkeHue). HasHayeHue BLIBOAOB pa3bémoB XP5, XP9

N BbiBOA MUKpOKOHTpONnepa ®yHKUuA B
Pasuém | Konr. Ne OyHKUNA HasHaueHue komnnekte MCB

9 AGND
10 CH8_ADC4 | AL 4, kaHan 8

11 AGND
12 CH9_ADC4 | ALM 4, kaHan 9

13 AGND
14 CH10_ADC5 | AL 5, kanan 10

15 AGND
16 CH11_ADC5 | AL 5, kanan 11

17 AGND
18 He ucnosb3yemcs

19 AGND
20 He ucnosb3yemcs
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4. KomnnekT nocTaBKu
Mogynb noctaBnseTcs B CreaytoLeM KOMMeKTe:

— OrtnagoyHas nnata MBS-K1921BKO01T sepcum 2.0;

— Kabenb USB 2.0 A — miniUSB;

— [lpegyctaHosneHHoe aapo MexBIOS ™Kernel (onunoHansHo);
— KoMmnnekT 0TBETHbIX YacTeN pa3beMOB;

— T[lacnopr.
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5. KoHTaKThI

000 "HIM® MexatpoHuka-1po"

634021 r. Tomck, np. ®pyHse, 4. 119E.
Ten.: +7 (3822) 320-500

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