KomMnanusa
000 «HI1®D Bexkrop»
. MoCcKBa

Pa3zpabomka ecmpausaemvix cucmem ynpaeieHus
nekmponpueoo u asmomamuka

Jloxknan:
Cpencrsa pazpadorku njs

MHUKPOKOHTpOJLJIEpa
HUUODT K1921BKO1T



Pa3paborka mporpammHoro odecneuenus aaa K1921BKO1T

Kakue smyasaropsl JTAG nmogxoast?
MoxxonsaT ai00bie JTAG naa Cortex-M4F!

HaMmu OblJIM yCIIeIIIHO UCNBITAHBI

v J-link v8 mpou3BoacTBa Segger

v KavecTtBennblii anaJjor J-link — Jet-link v8

v' Henoporoii anajor J-link (3a 1000p)

v' ST-link v2



Kakyro cpeay pa3padoTku 1 KOMITWJISITOPDI
BbIOpaTh AJIsl NPOrpaMMHUPOBAHUS HA A3BIKE

C/C++?

IAR EWARM [HomynsipHbIE KOMMEPYECKHE CPEABI pa3pabOTKU
C COOCTBEHHBIMH KOMIIMIIATOPaMH. [lena Ha
Keil uVision 20161 — oxoio 400 ThIC.p. 32 pabouee MECTO

OteuecTtBeHHas cpeaa pazpadorku (OO0

Codemaster++[ARM] "®duton"). CpencTBa peaKTUPOBAHKS
KOJIa HEJIOCTATOYHO PA3BUTHI.
QT Creator+
GCC+ NHCcTpyMEHTapUn ¢ OTKPBITHIM UCXOAHBIM
OpenOCD kogoM. 110 ynoOCTBY MpeBOCXOAUT ILJIaTHBIE
AHAJIOTH, OJTHAKO UMEET BLICOKUU OPOT
Eclipse+ GCC+ BXOXKJICHHUS (CII0KHO HACTPOUTH U Pa3o0paThCs)

OpenOCD



IIporpamMmupoBanue flash-namaru K1921BKO1T

Kak 3710 aesaercs AJsl NONYJASAPHbIX
cpea pazpadorku?

IAR EWARM, Keil uVision — uMerT BO3MOKHOCTD
HANMCATh CBOU nmporpamMmmarop. liporpammarop
peajim30BaH — A10CTyNneH HAa nHTepHeT-(hopyme HUUIT.

Codemaster++|ARM] — uMeeT BCTPOEHHYIO NOAAEPKKY
K1921BKO0O1T, Bkiarouyasi nporpaMmmMarop.

Eclipse/QT Creator+GCC+OpenOCD — pias moaaep:KKu
cBOero ajaropurMa nporpammuponanuga flash neooxoaumo
popaoorarb OpenOCD. [IporpamMaTop peajin3oBaH —
A0CTYNEeH HA uHTepHeT-(hopyme HUUIT.



OTkpbiTas 0ecniiaTHas cpeaa pa3padoTku
naa K1921BKO1T

e OO0 «HIT® Bekrop» co3maiy U BBUIOKWIU B OTKPBITHINA
YecioI D JIOCTYIl TOTOBYIO COOpPKY OTKPBITOIO HHCTPYMEHTAPHUS
' | 11 paspa6orku mog K1921BKO1T na Cu — Vector IDE.
&= Vector IDE cocrowur us:

* Eclipse (penakTupoBaHue K0aa)

« GCC pns ARM (madop cBOOOTHBIX KOMIIMJIATOPOB)

*  OpenOCD (apaiiBep mporpaMMaropa M OTJIaA4MKA)

* GNUARM plugin (narux ajs coeMHeHUs BCEro BMeCTe)

*  Kondurypaunonnsie Gaijisl (HACTPOUKA KOHPUTYpALUHA
nasa K1921BKO1T)

*  [llpumepsr (Muranue cBeToaAMoA0OM, 3a1ycK Taimepa, HIUM
u npouee 1asa K1921BKOL1T)

MoxHo ckagaTh Ha caifte hitp://motorcontrol.ru/ (6e3 perucrpanuu u SMS )
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Vector IDE - «Knaccuuecknii Eclipse» aaa K1921BKO1T

-M
File Edit Source Refactor Mavigate Search Project Run  Window Help
Al @|Q'@;‘&UP H’.<>.av_u-ﬁi'*E!;__|ﬁ:p§%§’(\.§i'0'q.‘ian'i'. Quick Access E’|%Cf€++
[ Project Explorer 52 = O ||4F Debug 2 5% & | i ¥ = O
=S | ® v 4 f# Thread 1 (Suspended : Breakpoint) -
b *FD Binaries o = AdcDrv_ms_calc() at V_adec.c:1 014 (x1651c
b @J Includes = SM_SYS_ms_Calc() at SM_SYS.c:328 0xb340 |
b @y asm I = TIM1_RQHandler() at main.c:233 0x19768 5
b Gy emd = Oxffiiffes
I (= Debug s openocd.exe -
. Eeg :ldme mainc | [G buildh  [[£ V.PWM612.c  |[2) Vadec £3 = O |/l Registers 53 B v= 0
3 i
b g s 999 - MName Value it
I [y vinclude = leed //SSP_TxD(@) A[1] 4 M General Registers
4 [ vsrc 1ee1 #def:i.ne ADC_MPY_2_ON GPIO_A-»>LB_MASKED[(1<<1)]=(1<<1) 1918 0 0:20001228
b [¢) CANBlockTransfernterface.c 1002 #define ADC_MPY_2_OFF GPIO_A->LB_MASKED[(1<<1)]-0 [rreY 00 |
b [F} CANOpen_drv.c 1003 #define ADC_MPY_2_STATE GPIO_A-»>DATA.bit.GPIO1 e 2 a4 3
b [f) CANPDOCallback.c lee [ 0:80015000
b [ clarkec 1685 i 0:200008b8
b [ co_ODvars.c 1606 Wi s (20000210
b [f) coodle — || _1ea7 //! \memberof TAdcDrv 109 16 0:20002910
» [7} DRV_INTERFACE.c 1008- void AdeDrv_ms_calc(TAdcDrv *p) { 198 7 o
b [ filter.c 16069 [ 020002628
b [6) ipark.c 1o1e ] 020000118
& [ kalm_pos.c 1011 p->ms_calc_delim+; 157 rl0 0168
b [F} LookUpKY.c 1812 if (p-»ms_calc_delim<28) e 11 4
i+ [} main.c 1013 return; § iz Ox76c
b [f) mbod.c 1014 p->ms_calc_delim=8; e sp 0:2002fech
b [ parkc 1815 i I Oxb341
b [5) SM_alarm.c 1016 if (ADC_MPY_ 1 STATE==1) {//myneTunnekcop Ha nnate MMN1=1 i 18 pe 0xl651c
b l8) SM_cmd_logic.c 1017 if (ADC_MPY_2_STATE==1) { //myneTunnekcop Ha nnaTte MN2=1 4 1912 ¥PSR 071000014
b [ SM_ctrl.c 1615 i do 00
b [F) SM_NET.c 1619 } else {//MN1-1, MN2-0 o 00
b SM:protect.c 1020 p->TempDrive_temp = (Uint16) (ADC-»>ADCDCVAL.ADCDCVALY.bit.VAL<<4); //Temnepatypa neuraten e g2 o0
b 7} SM_S¥S.c 1021 3 10§ 3 00
[ E‘El smopos_const.c 1022 } else {//MN1=0 17 4 0 &2
b [7) smopos.c 1023 if (ADC_MPY_2_STATE==1) {//MN1=8, MN2=1 ] 1
— [P | T |Eilez24 | p->Templ temp = (Uintl6) (ADC—>ADCDCVAL.ADCDCVALSli.bit.VAL«M; //TemnepaTvpa pagwatopa T
‘ 1 b ] T ]
[*! Problems &% Expressions £2 El Con;ole} == Disa;;emblﬂ & Search] i) Memor_ﬂ 9 Breakpoints =g Progre;q =% B | e X 3}* | et v O
Expression Type Value
)= p->ms_calc_delim intl6 19
o= Add new expression
Writable Smart Insert 1015:1




Hauano paoorsl ¢ K1921BKO1T u moxnep:xka

IIpuMepsbI M0 KMUTAHUIO CBETOAMOAOMY, 3annycky LHIUM ecThb B
xkoMmiLiekTe ¢ Vector IDE (motorcontrol.ru/vector-ide)

IIpumepnl o padore ¢ AL, UART, yacamu u Tak aaJjiee ecTb
B peno3utopun Bitbucket HUMIT (bitbucket.org/niietcm4)

IIpumep npoexkra ais |AR, Keil ecth Ha nHTEepHET-hOpyMe
HHUUDIT (forum.niiet.ru). Tak:ke TaM ecTh 00CYKIeHHE
OTKPBITBIX CPeJICTB pa3padoTKM.

Texnuueckasi MoAAEPKKa M0 MUKPOKOHTPOJLJIEPY
npou3BoauTca Ha uHTepHeT-popyme HUUIT (forum.niiet.ru),
10 MpUMepPaM H 3aroJI0BOYHBLIM (aiijiam Ha pecypce Bitbucket
HUMUOIT (bitbucket.org/niietcm4), mo cpeae Vector IDE n
BOIPOCAM YNPAaBJIeHHUsI YJIEKTPOABHUIraTe/ieM Ha HHTEPHET-
¢popyme HII® BekTop (motorcontrol.ru/forum/).



http://motorcontrol.ru/vector-ide
http://bitbucket.org/niietcm4
http://forum.niiet.ru/
http://forum.niiet.ru/
http://bitbucket.org/niietcm4
http://motorcontrol.ru/forum/

Otaanounbie kKoMmIeKThI 18 K1921BKO1T

HUUDT

Mexarponuxa-Ilpo
MBS-K1921BKO01T

JIIMCHC
LDM-HELPER-K1921BKO1T

/ é
HH(I) BekTop
VectorCARD K1921BKO1T




VectorCARD K1921BKO1T ot «HIN® BekTtop»

s VectorCARD MOIXOIAAT
pa3jinyHbie 0a30oBble ILIATHI OT
Texas Instruments: or mMakeTHOH
ILIATHI 10 MHBEPTOpA.




KomMmnnekrauyua ana ynpasneHusn
anekTpoaBurarenem
(motorcontrol)

NHBepTOop Ha 60B Upc €

LUYHTOBbLIMM AaT4YnKamMmu TOKOB
[[@anbBaHM4YeCKN pa3BaA3aHHbIE
nHtepgeuncol cedasm CAN,UART-USB
SPI

CUHXpOHHasA MmalunHa c
NOCTOSAHHLIMW MarHUTaMn Ha poTope
[laT4ynKn nonoxeHus
(MHKpeMeHTanbHbIN U Ha adpdpekTe Xonna)

USB-JTAG

Cpena paspaboTkn Ha base Eclipse

[M1O ona K1921BKO1T B UCXOOHbIX KoAax, peanusytoLllee BEKTOPHOE
ynpasreHue

[1O komMnbloTEpPA ANS NapaMeTpupoBaHUs, yrnpasneHnusa npuBoaoM U
ocumnnorpaupoBaHns NpoLeCccoB

NoapobHee — Ha caiTe http://motorcontrol.ru/ 10
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KoHTpoJ/1ep HA 0TeYeCTBEHHbIX KOMIIOHEHTAX:
YTO U3MEHMJIOCH C MPOIIJIOro roaa?

HUUDT
K1921BKO01T ARM 100MTI i

Texas Instruments
TMS320F2810 C28 150MTI 1t

v

MK40.1



KoHTpoJjiep npoiues MCNbITAHUA HA CHJI0BOM
odopynoBanuu: 1000B, 400A, BeKTOpHOE YHIpaBJIeHUE
asurareseM. He yctynmaer KOHTpoJLJIepy HAa MMIOPTHBIX
KOMIIOHEHTaX.
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Kakue nenocrarku K1921BKO1T moxHO oTMETHTB Yike ceiduac?

* B MHKpOKOHTpoO/LIEpPEe eCTh PSAJ OMIMOOK B aANMAPATHOM YACTH.
Hanpumep, He padoTaeT BCTPOCHHBIN JATYMK TEMIIEPATYPbl, €CTh
orpanndyeHusi nmo paoore myuastuiiekcopa GPIO m apyrme. C
ToYKM 3peHuss OO0 «HIID BekrTop» o0HapyxkeHHbIE NMPOOIeMbI
He KpuTnyeckue. Ucnmoab3oBare MK MokHO.

 «IIpommtsy» MK wmoxkHO TOaBKO 4Yepes JTAG. Her
nporpamMmarTopa nmo RS, CAN, SPI. HUNJT B cuiax pazpadorarb
3TH NPOrpaMMaropbl M BCTPOUTH B 3arpy34MK [Js HOBBIX
nocrasok MK.

* AIIl MHKpPOKOHTpoOJ/UIEpa TpedyeT NMEePCOHAJBHOM KAJUOPOBKH
Kaxkaoro kaHajaa. be3 kaauOpoBkum u3MmepsieMble BeJIHYHHBI
miaaBaT (0.8%0) ot 3x3emmisapa k 3x3emmapy. HUMIT B cuiax
nporpaMmmMupoBarhb KajaunopoBounyw tadoauny AILIIl Bo flash «ua

3aBOJIE. .



HII® BekTop
MockBa

HeMHOro pexjiamMmbl

000 «HII® BekTop» npeajiaraer roroBbie penieHus a ),/
Ha 0a3e mukpokoHTpo/uiepa HUUIT K1921BKO1T http://motorcontrol.ru/
+7-(495)-303-3754
* Kourposaep na 6aze K1921BKO1T s 3ana4 a5eKTponpruBojia 1 ICTOYHUKOB MTUTAHUS Ha
OTCUCCTBCHHbBIX KOMIIOHCHTAX.

* Cpeny pa3zpaodorku Vector IDE qna K1921BKO1T: coopky GCC+Eclipse+OpenOCD.

*  beicTpyto OMOJIHOTEKY TPUOIMKEHHBIX 1IEJIOYUCIICHHBIX BbluMcjJaenunii B 1Q24.

* bubauoreky nu(ppPOBOTro yNnpanBjaeHUs JIeKTPOABUTaTeJAMU U NICTOUHUKAMHU ITUTAHUS
[N /1-perynstop, uudpoBoil (GUIBTP MEPBOro Nopsaka, GasHbie U KOOPAUHATHBIC
npeoOpazoBanusi, 0710k kpuBoit U/f, 3a1aT4uK MHTEHCUBHOCTH U APYTUE MOMYJIH.

*  Otnensubie mporpammubie monyin K1921BKO1T: moayns BexkTopHoit IIINUM, npaiiBep
CANopen, npaiisep MODBUS, Moaynb 00pabOTKH JaTuynKa MOJIOKEHUS poTopa (SHKOAEp U

Ha dJIeMEeHTax XoJuIa), TpalBep SHEPrOHE3aBUCUMON MaMsITH.

*  OTaago4yHbId KOMIUIEKT JJIsl BEKTOPHOTO YIIPABICHUS JIEKTPOJABUIraTe/ieM ¢ HCXOAHBIMHI
konamu Ha Cu, paOoTalOIINi «13 KOPOOKMY.
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