U-FOC API. Bepcisa 1.0

3arasnibHa iHhopmauis

API [103BOJIsI€ IPOrPaMHO KepyBaTyd MOTOPOM, 1 Ha/jlallITyBaHHAMU cUCTeMU. BukopuctoByroun API
MO>KHa JIETKO CTBOPHUTH THYUKY CUCTeMY KepyBaHHsI MOTOPOM, sika Oyzie BiJiTIOBizaTi BUMOTram
Batioro npoexry.

KepyBaHHA MOTOpOM

uint8_t MC_GetState(void);

[ToBepTa€e MOTOUHUI CTaH CUCTEMMU:

MC_STATE_INIT - Iniiamizartis int(0)
MC_STATE_IDLE - OuikyBaHH$, MOTOP 3YIIMHEHO int(1)
MC_STATE_START - [Ipouiec crapTy MoTopa int(2)
MC_STATE_RUN - Motop obepraeTbcst int(3)
MC_STATE_STOP - [Ipoliec 3ynuHKK MOTOpa int(4)
MC_STATE_FAULT - 3yIyHKa uepe3 MOMUJIKY Y POOOTi. int(5)
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uint8_t MC_GetFault(void);

[ToBepTae MOMUJIKY sIKa BUHUKJIA i yac pobotu, komu crad MC_STATE_FAULT:

MC_NO_FAULTS - No errors int(0)
MC_FOC_DURATION - no used yet (reserved) int(1)
MC_OVER_VOLT - Over voltage int(2)
MC_UNDER_VOLT - Low voltage int(3)
MC_OVER_TEMP - High temperature int(4)
MC_START_UP - no used yet (reserved) int(5)
MC_SPEED_FDBK - Rotor position detection error int(6)
MC_BREAK_IN - Overcurrent protection tripped int(7)
MC_SW_ERROR - no used yet (reserved) int(8)

void MC_ResetFault(void);
Ckugae nomusiky. Hamaraerscs BcranoBut FAULTS y ctan MC_NO_FAULTS.

void MC_SetMode(uint8_t mode);

BcTraHoBI0E peskum poboTH:

MC_MODE_TORQUE - Torque mode int(0)
MC_MODE_SPEED - Velocity mode int(1)

uint8_t MC_GetMode(void);

[ToBepTa€e MOTOUHHUI PEXKKUM pOOOTH:

MC_MODE_TORQUE - Torque mode int(0)
MC_MODE_SPEED - Velocity mode int(1)

void MC_Start(void);

3aryckKae MOTOp Ta pe>XuM cTabisizailii 3a/[aHiX MOKa3HUKIB y 3aZIaHOMY PeXXUMi.

void MC_Stop(void);

3yIyHsE MOTOP.

int32_t MC_GetTorqueTask();

[ToBeprae 3afaHNi paHillle MOMEHT.

void MC_SetTorque(int32_t torque);

3azae MmoMeHT MoTopa. He 3aryckae MOTOp, He llepeMUKAaE PeXXUM.



int32_t MC_GetSpeedTask();

[ToBeprae 3a/1aHy paHilile MBUKICTb 00epTaHHS MOTOPA.

void MC_SetSpeed(int32_t speed);

3azae obept MoTOpa y o0eprax 3a XBuIMHY. He 3armyckae MOTOp, He TIepEMUKAE PEKHM.

int32_t MC_GetRPM();

[ToBepTae 06epTt MOTOpa y 00epTax 3a XBUJIMHY.

void MC_SetTorqueRamp(int32_t torque, int32_t time);

3aryckae 3MiHy MOMEHTY BiJj TOTOYHOI'O /10 BKa3aHOI'O 3a BKa3aHWM 4acC y MiiCeKyH/ax.
Bcranosmoe pexkum pobot MC_MODE_TORQUE.

void MC_SetSpeedRamp(int32_t speed, int32_t time);

3amnyckae 3MiHy 00epTiB BiJ| TOTOUHOTO /10 BKa3aHOTO 3a BKa3aHUI Yac y MijliceKyH jax.
Bcranosmoe pexkum pobot MC_MODE,_SPEED.

void MC_StopRamp();
3ymunsie pobory MC_SetTorqueRamp, MC_SetSpeedRamp.

void MC_ProtocolTimeoutEnable();

Bwmukae Biik/iroueHHsI MOTOPa, SIKII[0 He MPUX0ASTh NakTh npoTokony U-FOC Protocol no 1ivHi
CAN a6o no mopty UART. IHinjianizye BUMUKaHHS ABUTYHA Ha BUTIAZJOK OOPUBY 3B’SI3KY 3
KepiBHUM MPUJIaZIOM.

void MC_ProtocolTimeoutDisable();

Bumukae BificTexxeHHst TlakTiB npotokony U-FOC Protocol no mmai CAN a6o no nopty UART.
Tro dyHKIit0 HeOOXiTHO BUKOHATH Tiepesi BUKOpUCTaHHSAM API, iHakiile 1BUTYH Oyze 3ymUHATUCS
yepes Te, 1110 He Ha/IX0/ATh rmakeTH 1o mHi CAN abo o mopty UART.

JdocTyn Ao HanawTtyBaHb

[171s1 IpSIMOTO I0CTYTTy [I0 CTPYKTYPH HasalITyBaHb y KOZi MporpaMu Tpeba OrosioCcUTH 3MiHHY:



extern volatile SettingsStruct Settings;

ITicns yoro MoXkHa 3MiHIOBaTH Ha/1allITYBAHHA, HAIIPHUKJ/Ia[l TAKUM UHMHOM.

Settings.PID SpeedKp
Settings.PID SpeedKi

250;
100;

Crpykrypa SettingsStruct:

typedef struct
uint8 t DevID;

uint8 t RotorPolePairs;
intl6e t HallAngleOffset;

int8 t Revers;

uintle t RpmMax;

uintlée t VoltageMax;
uintle t VoltageMin;
uintle t BrakeVoltageOn;
uintl6 t BrakeVoltageOff;
intle t TemperatureMax;

uintle t CurrentMax;
uintlée t TorqueMax;
uintle t PowerMax;

uintl6 t FilterlIa;
uintle t FilterIm;
uintle t FilterSpeed;

int32 t PID IaKp;
int32 t PID TaKi;

int32 t PID ImKp;
int32 t PID ImKi;

int32 t PID SpeedKp;

int32 t PID SpeedKi;

int32 t PID SpeedKd;

uint32 t ADCO 0;

uint32 t ADCO 1;

uint32 t ADCO 2;

int32 t ADCNoise;

uintl6 t ProtocolTimeout;

uint8 t ProtocolTimeoutEnable;
} SettingsStruct;

Onuc HanawTyBaHb:

DevID — Howmep nipuctpoto ajsi ipotokony U-FOC Protocol



RotorPolePairs — KinbKicTh nap 1ositociB efeKTpoJBUryHa
HallAngleOffset — 3cyB garunkiB Xomna. YMoBHi ogunuiii 1 — 1,875 rpagycu.

Revers — MC_ROTATION_POSITIVE / MC_ROTATION_REVERSE Bka3ye HampsMOK 0OepTaHHs Baly
MOTOpa 3a 3aMOBUYBaHHsIM (TIpsiMe YU 3BOPOTHe).

RpmMax — MakcumasibHi 06epTi MOTOpa Ha Basly, 00epTH/XBUJTHUHY.
VoltageMax — MakcumasibHa Hanpyra >KUB/IeHHS

VoltageMin — MiHimManbHa Hanpyra >KUBJIEHHSI.

BrakeVoltageOn — Hanpyra np#u sikiii BMUKa€eTbCsl Ta/IbMiBHUIA Pe3UCTOP.
BrakeVoltageOff — Haripyra npu sikiii BAMUKA€ThCSI Ta/IbMiBHUM Pe3UCTOP.
TemperatureMax — MakcuMasibHa Temrieparypa.

CurrentMax — MakcumabHUM CTPYM.

TorqueMax — MakcuMa/bHilt MOMEHT Yy YMOBHHUX OJWUHUIIX. BKa3yBaTH He MOTpiOHO,
BHPaxoByeTbCsA (yHKLieto MC_Settings_Recalculate()

PowerMax — MakcrmasibHa MOTYKHICTb.

Filterla — KoediwieHT ¢inbrpatiii Kyra BeKTOpy CTpyMy
Filterlm — KoediuieHT dinbrpatiii Moaysnsi BEKTOPY CTPyMy
FilterSpeed — Koedirient dimprpariii mBuakocTi obepTaHHsS

PID_IaKp — IIponopuiiiHuii KoediieHT PI perynsitopa KyTa BeKTOPYy CTPyMy
PID_IaKi — InHrerpauiiini koediuieHT PI perynsitopa KyTa BeKTOpYy CTpyMy

PID_ImKp — Ilponopuilinuii koediwieHT PI perynsitopa Moaysnsi BeKTOPY CTPyMy
PID_ImKi — InTerpauiiini koeditieHT PI perynsitopa Moay/isi BEKTOPY CTPyMY

PID_SpeedKp — ITpomnopiiitinuii KoeditieHT PI perynistopa mBUIKOCTI 00epTaHHS
PID_SpeedKi — InTerpatiiini koegirienT PI perynstopa mBuakocTi obepraHHs

ADCO0_0 — IToka3uuku ADC parunka CTpyMy IpU HYJIbOBOMY CTPYMi.
ADCO0_1 — Toka3nrku ADC faTtuvka CTpyMy IIpH HYJIbOBOMY CTPYyMi.
ADCO0_2 — IToka3uuku ADC parunka CTpyMy IpU HYJIbOBOMY CTPYMi.
ADCNoise — I[lIlym ADC paTuukiB CTpymy.

ProtocolTimeout — Yac ouikyBaHHs rnakeTiB 1o npoTtokosny U-FOC Protocol (CAN-11vHa uu
USART-nopr).

ProtocolTimeoutEnable — BmukaHHsI KOHTPOJIIO HaJiX0/PKeHHsI TakeTiB 110 rpotokony U-FOC
Protocol (CAN-mmmHa ui USART-1iopT). SKI1l0 YBIMKHYTO, i MakeTiB He HaJXOAW/I0 BKa3aHUH Y
Protocol Timeout uac, MOTOp BUMUKAETHCS.

void MC_SaveSettings(void);

3anucye Ha/lallTyBaHHS y eHeproHe3asexxHy rnam’sitb. Y BAT'A! BukopucToByiiTe 110 QyHKIIit0
Jiv1Ie KO MOTOP 3yITUHEHO!



void MC_ResetSettings(void);

Ckuzia€e Ha/malTyBaHHS /10 IIOUAaTKOBUX. AJie He 3alrCy€ Y eHeproHe3anexHy nam’sate. Y BAT'A!
BukopucToByiiTe 110 QyHKLIitO JIMIIIe KOMA MOTOP 3yITMHEHO!

void MC_LoadSettings(void);

3aBaHTa)Ky€e Ha/allITyBaHHS 3 eHeproHe3asexxHoi mam’siti. YBAT'A! BukopucToByiiTe 10 QyHKIIit0
JIv1Ie KO MOTOP 3yITUHEHO!

3MiHi KoediyieHTiB PID - perynartopis
Hoctyn no HanamryBanb PI/PID perynsitopiB, a came 3MiHy Koe(illi€eHTiB pery/siTopis,

PEKOMEHAYETHCA BUKOHYBATU Uepe3 Ha/ldlITYyBAHHA 3 ITO4d/IbIIIMM BUKOPUCTAHHAM CI)YHKL[H
PID_SetPID_K().

void PID_SetPID_K(void);

Bcranosmtoe y PI/PID perynsitopu KoedillieHTi, BKa3aHi y HajaluTyBaHHsX (Settings).

[Mpuknaz 3minu koeditientis PI/PID perynsitopis:

Settings.PID IaKp = 500;
Settings.PID IaKi = 300;
Settings.PID ImKp = 1600;
Settings.PID ImKi = 600;
Settings.PID SpeedKp = 250;
Settings.PID SpeedKi = 100;

PID SetPID K();
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