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W
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R YRR H 3 B ALRS PMSM(BLDC)HLHL. AT-Link 5855 = J5 R T 8% bA K — B AL T & 2 i)
B AT-MOTOR-EVB, #HCAEAFECLE 7 225 UMO011 {1 E FEATLEE il I & b A FH F-At o
®m  PMSM(BLDC)HiHL: JK42BLS01-X056ED

E 1. Bl JK42BLS01-X056ED

R 1. BISHR
B JK42BLS01-X056ED
SEL 8
BIE L DC 24V
BIE ek 4000 RPM
BIE e 0.0716 N.m.
THA 0.3 Amps
i Th % 30w
2] FLRE 1.8Q
TR 6800 RPM
S HL B A 4.36 V/Krpm
LR L 0.042 N.m/A
G ds R 1000 P/R
AL 1] Class B
SRPE R 7 3 =H

B R

B BRI AR AT-MOTOR-EVB V1.x 8t V2.x it (iE#E DL NE—41i AT32F413RCT7.
AT32F421C8T7. AT32F403ARCT7. AT32F415RCT7. AT32F423RCT7)
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& 2. EHLFF R AT-MOTOR-EVB V1.x

SECNGRONCRCKC,

AT32 MCU #1R, LIBYS AT32F413RCT7 Al

USB type B # RS-232 411, £ USB %4 A\ PC. FI TRl sEp L S i fs H
FLRA NS CNT 2 24 (R HLE

UK A e 1 CNS UVW 20l 2 NHIAL = AEEI N3G 2%, JE 4k

AT_Link 8% Jlink #2 0 T30~ %

R RRERAE T I U IR AR R R AR K IR AR R N

Bk£k % E: JP2 CLOSED. JP3. JP4. JP5. JP6 OPEN

ER:
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& 3. N R AT-MOTOR-EVB V2.x
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AT32 MCU #%1%, AR5 AT32F413RCT7 K

AT_Link 2 0 AT 0 F #8000 0% UL S L S 508
HEL A NTE O CNT $22 24 (R
IXFh e84 B0 CN4 UVW il N FRHL = AR N B . 43
Jlink # 0H T- K 4%
FERARIRAR I I3 K I HLE IR AL AR AR IR R
ek % E: JP2 CLOSED. JP3. JP4. JP5. JP6 OPEN

W2k

RS

1) DL AT32F413 R, JF)a T HIEg4eiu ] T# AT32F413_MC_Library_Project\motor_evb_2v0
\at32f413\pmsm_foc_hall_sensor(7E[1])

2)  HHLR PC #f4 ArteryMotorMonitor.exe (ABMAT 24, REHEET A HITHEE).

3) AT32IDE (WL E 75 RHE %~ AT32 MCU 1IN R MBS Id SCPF, a2k 2,
AT32F413RCT7 HINAFA7iER/N 256 K 7711, W3 IROM1 Fitiafr By 08000000, K/
4 0x3F800, H: IROM2 fEedhifi & iy 0x803F800, K/)Jy 0x320, IROM3 HyAL a4 B A
0x803FB20, K/)Jy OX4EOQ, AT32F413RCT7 (& Su it 4 Fis .

R 2. MENFFMERZ ROM BERER

Flash size 1024K 512K 256K
IROM1(adress) 0x8000000 0x8000000 0x8000000
IROM1(size) O0xFF800 0x7F800 0x3F800
IROM2(adress) 0x80FF800 0x807F800 0x803F800
IROM2(size) 0x320 0x320 0x320

E N
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IROM3(adress) 0x80FFB20 0x807FB20 0x803FB20
IROM3(size) 0x4E0 0x4E0 Ox4E0

Flash size 128K 64K 32K 16K
IROM1(adress) 0x8000000 0x8000000 0x8000000 0x8000000
IROM1(size) 0x1FCO00 0x0FCO00 0x07C00 0x03C00
IROM2(adress) 0x801FCO00 0x800FCO00 0x8007C00 0x8003C00
IROM2(size) 0x320 0x320 0x320 0x320
IROM3(adress) 0x801FF20 0x800FF20 0x8007F20 0x8003F20
IROM3(size) OxEO OxEO OxEO OxEO

] WP T A HF T # & keil complier version 5 LI& O0 (L1t 77 451%, 151E/H keil complier
version 6 ZG{L 1L O1 1745 i%. 16/ keil v5.33 I, 15 AT32 BSP JifG A% #F V6.15 4iiF#E, &1/
keil complier version 5 Jik K LIK O1 (L1 ZE 179 1o

/& 4. AT32F413RCT7 2 ROM K& (AT32IDE)

[2) AT32F413xC_FLASH.Id X

31 /* Specify the memory areas */
32 MEMORY

34 FLASH (rx)
35[MC_DATAL (r)
36|MC_DATA2 (r)
37 RAM (xrw)

: ORIGIN = ©x03000000, | LENGTH = Ox3F300
: ORIGIN = @x@80@3F380@, LENGTH = @x320
: ORIGIN = @x08@3FB2@, LENGTH = @x4te
: ORIGIN = ©x20000000, LENGTH = 32K

39
40 /* Define output sections */
41 SECTIONS
42 {
43  /* The startup code goes first into FLASH */
44  .isr_vector :
45

. = ALIGN(4);

KEEP(*(.isr_vector)) /* Startup code */

. = ALIGN(4);
} >FLASH

N O

.mc_datal :

{
. = ALIGN(4);
. = ORIGIN(MC_DATAl);
_MC_VectStoreAddrl = .;
*(.MC_VectStoreAddrl);
. = ALIGN(4);

} >MC_DATA1

B WiNE®

wn

N O

oV UuUVuVua LSS
® O ™ 3 » ® O 0 o

.mc_data2 :

61 {

62 . = ALIGN(4);

63 . = ORIGIN(MC_DATA2);
64 _MC_VectStoreAddr2 = .;
55 *(.MC_VectStoreAddr2);
66 . = ALIGN(4);

67| } >MC_DATA2

69 /* The program code and other data goes into FLASH */
.text :

72 . = ALIGN(4);

73 *(.text) /* .text sections (code) */
7 /* .text* sections (code) */
7 /* glue arm to thumb code */

/* glue thumb to arm code */

74 *(.text*)
*(.glue_7)
6 *(.glue_7t)
77 *(.eh_frame)
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PMSM HATEE S 1 A

Bl 5 N HLE XM EE, WP EXHTEXHZEHBXR, Hh
motor_control_drive_param.h Sk 3O A - BATHI N BALEEHIZA BLSEL BHRSH. =
wSHEE, UL me_hwio.h SKICEFRTARYE MCU #h ik 5 5 AR 3% 25 3 B oG R, e MCU 4hik
ML 2 % . Mkt E 2 T mc_foc_globals.h (mc_bldc globals.h) # & J5 , T
mc_foc_globals.c(mc_bldc_globals.c)H (1) & £ ist & A2 EWIME, FeftmLZEREEH . fi7E MCU 4%
FRIE5r, W me_hwio.c SCHEHAT A AN BERIAEAL B 52

B 5. RALESESHHAE

2024.02.27

mc_hwio.h mc_lib.h motor_control_drive_param.h

1/0 mapping Include file Drive mode Control param. Motor param.  Board param.
+ PWM_ADV_TIMER + Include mc_hwio.h + FOC_CONTROL - MAX_SPEED_RPM -+ RS_LL - VDC_RATED
+ PWM_BRK_PRT + Include mc_delay.h « ONE_SHUNT + PID_IQ_KP - LS L .+ MAX_CURRENT
+ UART_TX_PORT - Include mc_type.h + SENSERLESS + PID_IQ K - POLE_PAIRS . DEADTIME NS

mc_foc_globals.h { mec_bldc_globals.h
mc_hwio.c mc_foc_globals.c/ mc_bldc_globals.c
mc_type.h
BSP API mc_foc_kernal.lib / mc_bldc_kernal.lib

user_flash_table.c user_interface.c mc_isr.c

JaB TRERISCRY TREGE M WP 6 o user UM BB FE S ERF . NIRRT . SHGFEAN
flash F2£/7 LL & S HE LS. firmware SCHIE08 BSPF2 7 SO, FEHLERE P UE £ melib SCHF5,
BLEIERS BRI AL EIRREL. 2R E R TS EALUEREEE . AL R E0 B AT 225 AN0064 Hi L
A FE P

B 6. HALIER TREEH

Project Project
= 1% Project: pmsm_foc_hall_sensor = %% Project: pmsm_foc_hall_sensor
-] %5 demo -l %4 demo
+ L user =) 3 user
# [ firmware _) at32f413_clock.c
% [ cmsis _] at32f413_int.c
# (d cmsis_dsp _] main.c
= £ mclib _] mc_hwio.c
_] mc_delay.c _] mc_isr.c
] mc_foc.c 0 mc_hwio_v1.h
] mc_curr_fdbk.c _] mc_hwio_v2.h
_] mc_encoder.c _] mc_lib.h
j mc_pid_controller.c _] motor_control_drive_param.h
_] mc_foc_globals.c
_] mc_math.c
_] mc_field_weakening.c
_] mc_hall.c

_] mc_foc_sensorless.c

_] mc_comm_uart.c

_] user_interface_foc.c

_] motor_control_foc.c

] mc_foc_kernal.c

_] mc_flash_data_table_foc.c

2 1MA WA 2.0.3
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# 3 BN L SR I3, BUR R AR SRS 23 5l AT 1 B
& 3. HNEEER

e =F:% R
mc_lib.h kg —E 1
motor_control_drive_param.h P SCHMLIREN SRR (FRIAURAE R, AR R ) £
MRS H AT SEL RS %
mc_hwio.c A SR I B
mc_hwio_v1.h T 10 2 1 22 52 SOE & (L KW AT-MOTOR-EVB V1.X)
mc_hwio_v2.h fiE 10 2 1 7 52 SUE & (L KR AT-MOTOR-EVB V2.X)
mc_isr.c AH 2 FEATL A i1l H 1T o 44
mc_flash_data_table_foc.c B flash ¥
mc_flash_data_table_foc.h B flash ZHER A CHL &
mc_type.h R ERBE X MEsE X
mc_delay.c FF [B] X 35 FH 5% R 4
mc_delay.h FF A1) 2 18 H 56 R 455 B
mc_comm_uart.c JE TR TE AR DG A B
mc_comm_uart.h TR vart AHOCRREE IR, L E
mc_pid_control.c PID #2325 #H ¢ R 54
mc_pid_control.h PID #2345 #H 2 R 20 B
mc_curr_fdbk.c R ARSI A 0% bR 2L
mc_curr_fdbk.h R AT I A O B 20 B
mc_math.c TEVE AR AH DS PR AL
mc_math.h T8V AR A O PR U B
mc_hall.c R AR AR B
mc_hall.h FE IR A% IS AH O R U B
mc_foc_kernal.lib HHLZEZ O B E(Keil £ H)GEH T8 7 FPU)
mc_foc_kernal_noFPU.lib FLLPEAZ O BRI (Keil & ) (E R & 6 FPU)
Libmc_foc_kernal.a ML % 0 B B (AT 32IDE £ ) (& T8 A FPU)
Libmc_foc_kernal_noFPU.a FLHLZERZ O BB (AT32IDE % ) G&E 145 F K FPU)
mc_foc_kernal.h ML A% O BRI A
motor_control_foc.c R TLA%S 1) A D% BR 4L
motor_control_foc.h B AL 1) A DG B 40 1
mc_foc.c PRt PR
mc_foc.h IR AR A DG MR O
mc_encoder.c E Ry IR
mc_encoder.h o b 245 A 5% bR B 7 B
mc_field_weakening.c S5 R AH < e B

2024.02.27 121 &2 2.0.3
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mc_field_weakening.h SSTAR 5% R 5 B
mc_foc_sensorless.c Totk A FH R R 3L
mc_foc_sensorless.h Totk A G R 2 1

mc_foc_globals.c

G R AR E CEEOME . 2R RS Y]

mc_foc_globals.h

SRR ERREEY]. EEX

user_interface_foc.c

VRS R 5% R £

user_interface_foc.h

VRS R 5% R R B

1) motor_control_drive_param.h (A%

® ST I EGY, SREUE S BAT RO AL R, LS EL RIS SR

SHEIT R R -

® RANHAZENL, FETH/ESRYECE, e GEH MR, EG] AL E A R
BRI E AR RS, WK FE IRYE SR W EORBEATRCE, =W XU FHS B —5E o

5 T4 ) U 75 SR B T 5 75

K4 BAREX

P ik

FOC_CONTROL REE R

THREE_SHUNT = HLBH FL IR R A

TWO_SHUNT L HL B LI R A

ONE_SHUNT B L BE FL IR R A

U_V_SHUNT HLEAE T U PLR V shunt HLFH(TWO_SHUNT % H)
V_W_SHUNT HEER V LA W shunt HLFH(TWO_SHUNT % )
U_W_SHUNT HEE A U LA W shunt HEFE(TWO_SHUNT £ )

AT_MOTOR_EVB_V1

T AR VX A

AT_MOTOR_EVB_V2 & F T AR V2.x hiA
GATE_DRIVER_LOW_SIDE_INVERT | JFf F& MOS Jx [t
HALL_SENSORS B IRAL R
LOW_SPEED_VOLT _CTRL I35 B 5 1 (FOC B /R AR A%)
FIELD_WEAKENING Sk

CURRENT_LP_FILTER

RIS diq il PSR 8P 15 5 (R EAZ )

INTERNAL_CLOCK_SOURCE

fEFH MCU P98 i dis

MOTOR_PARAM_IDENTIFY

HLHLZL B 2 0 A sl HFR

o ANSCHNLAIEHIZHUE LR 5 WM. MRAEAFRECE. R RS M, AlE SO M
2 H. JRATEEAT IS, e HU dL g Bl PLPERIES . REE PSS, AR It TR

BIAHRZHOE o

2131
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5. BHSEEEN

P B E Hig
PWM_FREQ PWM % 4% (unit: Hz)
MOTOR_CONTROL_MODE HOALZ AL AR AR AR A 5o VE L typenh LAY
motor_control_mode)
CTRL_SOURCE i A AU BE B (FMARUE 8 il A 1)
Ul_UART_BAUDRATE FBLR A TR A iR
TUNE_TARGET_CURRENT 4% P25 ) H AR HLIA K/ unit: ampere)

TUNE_CURRENT_TOTAL_PERIOD | i Pl 2% 1. & 3 (unit: ms)

TUNE_CURRENT_STEP_PERIOD | i Pl Z:%{i 5 I 4 3 (unit: ms)

SPEED_LOOP_FREQ RIS (unit: Hz)

MAX_SPEED_RPM HAL R S A (unit: rpm)
MIN_CONTROL_SPEED LA L2 S 2 1) B ) 4% 1) e M1 B (uiniit: rpm)
STABLE_SPEED RPM HLLFE R (unit: rpm) (B/RBIEES T )
SLICK_SPEED_RPM F LG (unit: rpm) (B /RIS L )
MIN_POSCTL_SPD fr B I AR A4 (unit: rppm)
ACC_SPD_SLOPE I ERER (unit: rpm/ms, 24 systick #i#%=1kHz)
DEC_SPD_SLOPE R ERER (unit: rpm/ms, 24 systick #i#%=1kHz)
SP_MAX_VOLT A A SRR ¥ 5K FELE (unit: voltage)
SP_THRESHOLD A A SRR R BN RCHE (unit: voltage)
SP_RUN_VALUE S A 2 RUEAR N, TT AR IR SN 1 3 I HL A (unit: voltage)

SP_STOP_VALUE A A KPR, 15 1R IREh B K LR AR (unit: voltage)

PID_SPD_KP_DIV 7 LI 2R (Q16 mode)

PID_SPD_KI_DIV 7R 2R (Q16 mode)

PID_SPD_KP_DEFUALT A B2 (Q15 mode)

PID_SPD_KI_DEFUALT e ERS % (Q15 mode)

HYSTERESIS_LOW_SPEED AR P s 42 1) PR 4 1) 400 381 o S 2 1 ) i /) 38 4B (uinit: rpm)
(LOW_SPEED_VOLT_CTRL %)

HYSTERESIS_HIGH_SPEED AU P 2 1) P b, 42 ) ) 480 381 LR 28 #1) PR B R BB (Uit rpm)
(LOW_SPEED_VOLT_CTRL %)

PID_SPD_VOLT_KP_DEFUALT G i HL ST 42 L1 19 25 (Q15 mode) (LOW_SPEED_VOLT_CTRL
L)

PID_SPD_VOLT_KI_DEFUALT R R HIAR 2 125 (Q15 mode) (LOW_SPEED_VOLT_CTRL
L H)

PID_SPD_VOLT_KP_GAIN_DIV T F ] EL 451 28 25 B % (Q16 modie)
(LOW_SPEED_VOLT_CTRL )

PID_SPD_VOLT_KI_GAIN_DIV I s R AR 3 3 25 B2 (Q16 mode)
(LOW_SPEED_VOLT_CTRL %)

POSITION_LOOP_FREQ fr BIEHIAE (unit: Hz)

2024.02.27 £ 141 &2 2.0.3
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TR AR

Hik

MAX_POSITION_ANGLE

AL KA E (unit: Degree)

MIN_POSITION_ANGLE

ML /MIE (unit: Degree)

CMD_TO_VAL_GAP

LB A2 HAMLE 2 A B LR, R
PID_POS_KI_DEFUALT_STABLE #4143

SMALL_POS_CMD_GAP

A B ZEEE H AR B 2 /DAL E DL I, SR L B0 4% i B i

fE#r 4 (MIN_POSCTL_SPD)

ROTOR_LOCK_ANGLE_GAP

A B 2EER H e B 2 0 U DU IR B e 17 B (R R f%

BT M)

PID_POS_KP_DEFUALT

YA E LI (Q15 mode)

PID_POS_KI_DEFUALT

PRI BEREE (Q15 mode)

PID_POS_KI_DEFUALT_STABLE

HAM BB (Q15 mode) (4 BHE Hbrfr &)

PID_POS_KD_DEFUALT BB EE (Q15 mode)
PID_POS_KP_GAIN_DIV 7 0or B B 25 BR 2L (Q16 mode)

PID_POS_KI_GAIN_DIV

A EM RS (Q16 mode)

PID_POS_KD_GAIN_DIV

AL B A R (Q16 mode)

PID_ID_KP_DEFUALT

d fliHE LG S (Q15 mode)

PID_ID_KI_DEFUALT

d FEERAR G (Q15 mode)

PID_ID_KP_GAIN_DIV

o HHUR L BN 5B HL (Q16 mode)

PID_ID_KI_GAIN_DIV d H AR 25 BR %L (Q16 mode)
PID_IQ_KP_DEFUALT q HH LB S (Q15 mode)
PID_IQ_KI_DEFUALT q HHIEA S (Q15 mode)
PID_IQ_KP_GAIN_DIV q il HL LB 25 B4 5 (Q16 mode)
PID_IQ_KI_GAIN_DIV q H AR 5B %L (Q16 mode)

CURRENT_BANDWIDTH

L P13 98 (FRIAL PL 24808 B L H)

CURR_LP_BANDWIDTH

FEL LR P8 30 2% 7 98 (unit: Hz)

OLC_ANGLE_INC

TEIR R iy B2 G I (B PWM i %)

OLC_VOLT

TEER | B EHH (unit: voltage)

ALIGN_VOLT

HALL H % I FIX5FHUE (unit: voltage)

LEARN_OLC_VOLT

HALL B % IR HE (unit: voltage)

LEARN_OLC_ANGLE_INC

HALL H 2R R M ERInE (B PWM #i i 40ER)

LEARN_TIME

HALL 9% =] ffifa] (unit: ms)

LEARN_ALIGN_TIME

HALL [ 2 ST B0 S5 E - (unit: ms)

FW_MAX_ID_CURR

SR d #IE A (unit: ampere)

FW_KP_GAIN

gt m LI 2% (Q15 mode)

FW_KI_GAIN

FHARHIFA 2 (Q15 mode)

FW_KP_GAIN_DIV

S5t I L0 23 B %L (Q16 mode)

FW_KI_GAIN_DIV

St HIR > 1 23 B %L (Q16 mode)

B/ASH
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REUWENAS MRS EOE X WBEIXITa] . A I v B FRIATBOR B -+ 2555

FE LA H

UL TR B R ZHOE X3 6 Pow, AR R LRGN, 5 o B 2 4.
R 6. WhaSHEEX

e R Eii3%)
VDC_RATED B BEE
V_SENSE_GAIN F s B 452 1) LE 451

ADC_REFERENCE_VOLT

ADC £ Hi [ (unit: voltage)

ADC_DIGITAL_SCALE_12BITS

ADC 7%

SYSTEM_CORE_CLOCK

RGHHREL (unit: Hz)

TMR_CLK

AR E I (unit: Hz)

DEADTIME_CLK_SFT_BITS

U DA BRI 75 5

DEADTIME_NS

BEIXES[E] (unit: ns)

MIN_INTERVAL_TIME

PWM L% I PR 5 /AR ] (unit: ns)

MAX_CURRENT

LA KHLIR (unit: ampere)

MIN_CURRENT

LN (unit: ampere)

CURRENT_SPAN_SHIFT

LR AP 75 B AL A% K

R_SHUNT

Shunt BFH (unit: Q)

OP_GAIN

PR BOR 2

CURR_OFFSET_VOLT

FHIMBEE (unit: voltage)

OVER_CURRENT_VREF

T HEIE S S (unit: voltage)

OVER_VOLT_THRESHOLD

I H RIS S (unit: voltage)

UNDER_VOLT_THRESHOLD

RHLEIR S 2 (unit: voltage)

VO_V NTC [ H T 530 5 5% & L h 26 2 250 VO(E[2])
TO C NTC [ H 535 5% R 1Tl h 28 2 280 TOGE[2])
dv_dT NTC [ H 535 5% & 1 e h 2k 2 S50 dVIdT(FE[2])

OVER_TEMP_THRESHOLD

iR L A (unit: Celsius degrees)

MC_ERROR_MASK

PRAP RS 22

JE[2]: H [ i JEE I A 2 W A 26 77 FE G VIVI=VO0+dV/ATV/Celsius]*(T-T0)[Celsius]

2024.02.27

RN EZE S WA S eS8, BRGSO e TRE

MRZH, MR T Fion.

RT7. BHLSHCEEN

TR LA

iR

POLE_PAIRS

ot #

NOMINAL_CURRENT

HHLEUE LI (unit: ampere)

HALL_LEARN_DIR

HALL 22> J5 i) L 5]

161

WA 2.0.3
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AT32 PMSM FOC Hall Demo

TR AR

Eiiipy

HALL_LEARN_O_STATE

HALL H %3] J A 0 B RE RIRESGER])

HALL_LEARN_1_STATE

HALL B % >]J5 A 60 BEE IR E3])

HALL_LEARN_2_STATE

HALL B %> J5 A 120 BEE/RIRA(ER])

HALL_LEARN_3_STATE

HALL B %> )5BS 180 FEME/RIRA(HE3))

HALL_LEARN_4 STATE

HALL B %] )5 A 240 FEME /RIRA(HEL3))

HALL_LEARN_5_STATE

HALL %] )5BS 300 FEE /RIRA(HE3])

T3] RY LI 25 BN NS XTIz i BB 2N IR S50 I A o

K7 7y JK42BLS01-X056ED LML L3 E/RIRES 5 H UM /E HALL_LEARN_DIR=0 I 5 5 &
HUML=AH A 2RI S H A o6t SR UL IR, AR O PR VW 2RI B LB (R BB KA, LSS 60 S UK
UV ZR1m) S S R i/ MEL . AR, HRAEAS RV IR E D AN R RS P AN AT RS B,
il FH HUHLE R B 7R 27 S ThRE T Sl BRI KRGS, R 227 2] 5 B AR B B (1)
R 7€ CRIWT, R B 28 2 DhRe A i 3 2 &Y 5.10,

&l 7. PMSM R B%. B/RREEBSAKRRE(HALL_LEARN_DIR=0)

Hall State 115 4 6 2 3
H1 0| 1
H2 0 . 0
H3 101
Euy |
Evw |
EWU E
0" 60° 120° 180° 240° 300’

2) mc_hwio.h 3CA%

® ULICRIEEURIE T AORESE 10 B0 AR T E ICE . RN th RS me_hwio.c SCI ¥R %
. M CARVEHIAR OGN L B A 5 /M ADC. TMR. USART. EXINT %500 & 5 ek % LA

2024.02.27
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3)

2024.02.27

L DMA JEIE R0 R K AR W13 8 Ffia

# 8. MESMEECE (BL AT32F413RCT7 Af)

AN E TR 3 DMA J&EiE Hid

ADCH1 N/A DMA1_CH1 | ADC1 %l i i 44 (BUS HiJE
MOS IRJE. SR/ Ry 4
A B RS BUS ML)

ADCH1 ADC1_2_IRQn N/A ADC1 i (7381 H 45 (FH Ao 5 BF
LR

TMR1 TMR1_OVF_TMR10_IRQn N/A HLHL FOC 2l iy

TMR1 TMR1_BRK_TMR9_IRQn N/A PWM #i i 4% it

TMR1_CH4 | N/A DMA1_CH4 | e FEAR 2 T 100 B R ) ]

TMR3 TMR3_GLOBAL_IRQn N/A TR KA AR T

TMR11 TMR1_TRG_HALL_TMR11_IRQHandle | N/A S A

USART1_TX | N/A DMA1_CH2 | USART1 TX {4 %t

USART1_RX | N/A DMA1_CH3 | USART1 RX #Z It ¥idfi

EXINT EXINT15_10_IRQn N/A J3 31 HALL B2 2] d s 4
START/STOP %l (R @/ 5 1158
1)

mc_hwio.c 344

W SO T A T P s P L AT G B . 1 TMR. ADC. DMA. GPIO.. 5845, ARG AN
AR RABEATICE . RN B 54, LED AT $83R0F R4 R4, fEANE it TAE VUil %

PRIEE XU 9 R
£ 9. SMRECEAMHREH
BB AR R
nvic_config TR S e B

tmr_pwm_init

PWM % 4 A < 8k (tmr). crm clock. GPIO. DMA B &

hall_timer_init

B SRAG RS B (tmr). orm clock. GPIO fit &

adc_ordinary_config

ADC ¥ i@i#iE HX 2 ADC. DMA, GPIO Bt &

adc_preempt_config

ADC #f [5i#iE X2 ADC. DMA. GPIO it &

speed_timer_init

T B 5 i IS (tmir). - erm clock it B

uart_init

UART #H5% crm clock. GPIO. UART BL &

button_exint_init

Al P FAE EXINT &8

led_config LED #J4 GPIO. crm clock it &
led_on LED /T

led_off LED /T'K

led_toggle LED H% ()T AR KT KRBT G AT K)

¥ 18R
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10-73 AT32 PMSM FOC Hall Demo

led_init LED #igR&S R E

led_blink LED [Nk

mode_switch_init R FF RAME L E
motor_parameter_ID_config | HEALZEZS4 A 3#F1AHK tmr. ADC AL E

4) mc_isr.c k4

o T TR EL, A4 ADC -~ TMR ~ SYSTICK Zithr. A F H I TFE T840 A 6 iy

PRELUNZE 10 AT .
& 10. LI HIHESC B %L AT32F413RCT7 JHyf)
RE B Ei )
ADVTMR_PWM_CYCLE_IRQ TIMER1 TR W% SR REEhHl. TR, B
(TMR1_OVF_TMR10_IRQHandler) JEFRSR . HLRER 4 )

ADVTMR_PWM_BRK_IRQ
TMRA 225 N\ A 1B 58 2 PWM Hi 24 fg
(TMR1_BRK_TMR9_IRQHandler)

ADC_SHUNT_SAMP_READY_IRQ B
ADC1 TR e 58 HLIAUR A
(ADC1_2_IRQHandler)

HALL_CAPTURE_IRQ
R R RS PRI E
(TMR3_GLOBAL_IRQHandler)

SPEED_LOOP_TIMER_IRQ
TS 47 ) B R A
(TMR1_TRG_HALL_TMR11_IRQHandler)

SysTick_Handler KGRI (1ms): R ALK R
BUTTON_EXINT_IRQHandler SN 1O TR KL 2 HALL [ %% 5 o6 20 START/STOP
(EXINT15_10_IRQHandler) T (REh 5 11 FE A

2024.02.27 £ 191 &2 2.0.3
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4

FEL LR RS

41 RAHER
SE AL TRV AR TRAR I 8 PR, MRS HLIAIIR ¥ E 12 R (Main) AR g h ko A,
LIRS BRI B BRI B « LAk, RSP AT 7E Systick Handler HrIbreR #HE, & il
WIEAT — IR AR DRSS R 2R o AERRASIRZSHEAT #lbmAer i, — FURASRRRASHLUWEEN Error R3S
15 1R IR AN LA AR FO N LS LR B AR A1 5%, L B iR B FBL A e PRI AT

K 8. REHLHER
If control mode is not Sat putainatine
Press Identify Winding
. 5 uli
ID_MANUAL_TONEor
IQ_MANUAL_TUNE . Fau "'eaffj’,x’
Re-check for failun\e\\\
Press stop motor
Press|stop motgr auto-lean’ hall state
------ Failure detected EcAorruns
B RAZAR: 1dle. Safety ready. Running. Free run. |_tune BLK Error. &AMIRAS IR U
T
Idle
PR VUAIIEIRES, RS T Bk wFRE, @B RROUERR G 2 B B RS .
Safety ready
THIEIRZS (dle) HA T A SO E . CIUI IR offset B, HRINHENLAT LL22 44 5 B HPIR
Running
IR, RN Bk oy FoIRAS . P AT Ul S SER A B S (a0 BARREE . HAR RS,
BN A sk ik
2024.02.27 - - % 20 7 - T gk 203




1R AT32 PMSM FOC Hall Demo

Free run

M TR, R T IRshas i b, st R B8 09 0, 78 ik 78 4245 I iRy
SIEIXAVIRES, ik se 45 1L 458 3] Safety ready K7 .

|_tune

UEy R EE R PID 420 88 S B, AR Al id st Ul i s HAr i, iR 2 KP, Kl
B, KA —BHr i, e R R TR R B R E & S

Winding param Id

N LA S EHFOIRES, HP AT UL A S ) B 3h S 80R TR, 8 W R s LN w] i 2
Bl PRRE RS ET H T oA B S B4 DL PHEHI S8 A g

Auto learn
O AZPRES, HETHBNUE SCRFE RIS B2 Tige, NS LR EEG S E A .
Error

AR R E PR 2 B A XIS

PE AL TR ] 2 RS B Aa RS S5 ACIRZES AL D) 25 F RO VE AR I AR 11 Fa

R 1. FRERIBRE R VI#F M

HIRRE SRR iE:S 3is
M SRIE N BN H AT S50 2 52
IDLE SAFETY REDAY 2tk SR VE A L IR . POTENTIOMETER 445 5271

TBRME AR AU S B0 S8R

Lixd R AN ID_MANUAL_TUNE = 1Q_MANUAL_TUNE

RUNNING i, %~ _EAIHLIK START MOTOR = Ha#Li% fil# START/STOP
ik
A ID_MANUAL_TUNE 5 1IQ_MANUAL_TUNE K,
SAFETY REDAY | TUNE ¥ R LAIHL START MOTOR 2k B HLIzEHIlHR START/STOP %
i

WINDING_PARAM_ID | #F_EAIMLEY Identify Winding parameter 41

LI HIR 12C 3 0(AT-MOTOR-EVB V1.x:J3; AT-MOTOR-

AUTO_LEARN o
EVB V2.x:J5)11) SCL JIfi; /a2 GND J& FF %
RUNNING FREE_RUN % F ALK STOP MOTOR = FpLiz il i START/STOP $#4#
SAFETY REDAY L R
FREE_RUN
FREE_RUN M LB
SAFETY REDAY L HIRE R N ID_MANUAL_TUNE 28 1Q_MANUAL_TUNE It}
| TUNE
FREE_RUN % F _FAIHL¥ STOP MOTOR = HpLiz il i START/STOP $#4#
WINDING_PARAM_ID FREE_RUN LR P S B TR D e AT T8
AUTO_LEARN FREE_RUN FEIRIRAS B 2 2 IR AT 78
ERROR IDLE W B R

2024.02.27
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5 LEMERHHA

51 #iER
TEROR 56 B AE 2 AR AR HE &S S, FRATTPT DAEAT DU AR Ul Sl idsE. vEgnapl
Ul FH 369715 2 1 ANO063 3CH4.
STEP-1
IR EEBL. AT_Link/Jlink JTACAR RIS LT AR B, # USART 21117 USB £k A\ PC.
STEP-2
i MDK %71 demo TA2AXAS, fdiA Jlink B¢ AT_Link N #EI &M 0 A H
STEP-3
PATFEF ArteryMotorMonitor_V2.1.14.exe(V2.1.14 ¥ AS), £ File -> Open Porject %L1
1%+ ArteryMotorMonitor _V2.1.14.atmex->7 )5
STEP-4
#i% Serial Port S8 EIFR(1.) e RO B () 5 H°5(2.), 12658 /i Open(3.)BI AT I J5 8 H SIS,
BRI 9.
B 9. FEZERIEUH
Bl Artery Motor Menitor V2.1.14 - O X
lLl!_ﬂ;!Tazw 3.,ML;v2.1'.!:ce : 2 V” p: |;| ' 2':/] ? |- ?
STEP-5
P T FRIRCEE (4. ) BRI RT AL BE T UL 482 VRO DS S B RS ARG I B SRR IEAE, a0 Rk a8 3/ 1k
HLI A4 SERHREE . IR PID 28U iS5 Hlm e 4.
5.2 JFHEH]
IS TR R a0, ANTEA BAL A R A3 L, FREA L2 & rl IR s 5ia i
J7 & IR, JFE S A R R 0 & X7 2nT W ER LS e T B 5 LA FER K/ el O JFER 1S
el i1
STEP-1. R4zl N hiE #.1 y Open Loop control
Bl 10. F R BT 3%
PMEM - encoder
Cpen Loop comntmal -
STEP-2. ¥ JF¥ HiJE(Open Loop Voltage) 5 £ £ 1 & (Open Loop Angle Increments )8 1814 i 3 1 ¢

2024.02.27
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I AT32 PMSM FOC Hall Demo

RN, BRIEALIERZH . OF M0 Rl G id K Geid s LIS #4555
B 1. FFREHIERSH

COpen loop contral

Open Loop Voltage 1 W
Open Loop Angle Increments 10

5.3  HEXEH

S QT BB A TRt T o P I P B ST s B L D il 5 QAR . (oAl RS N B )

STEP-1. ##zil# U N hisk .1y Voltage Control
B 12, FaE iR B 3 e ]

PHMEM - encader

Woltage Control -

STEP-2. #%Hi| Q fli v 5 F] i LIS L, T2 D il v AlRs rE LR B € (674 D il
B 13. BEEHIHERISH

Vaoltage contral
Vqreference 1V
Vd reference 0 WV

5.4 D HiHERER
AR N — A Em, WE 14, A LU BRI <S5, PSR r E
NTEEIREE D #dE7a PID B S5 I BT MY
14. FHrEBsER

I(A)

Step period

-

Target current—

Time(ms)

Total period
Ve BIGEIE D B G Q B, 1F S I HT A D S5 Q T KP 5 Kl E N0, # %
VL HTEC A (B 7207 07 2 B0

2024.02.27




I AT32 PMSM FOC Hall Demo

PEHIRAE D BRI T

STEP-1. Rz il N H3i ik ID tune

& 15. FEHIBER ID AT R

PWISM - encoder

ID Tune w

STEP-2. & & PID 28I OE iz, Wik 16

& 16. PID 2 AR B i SH

Basic Tuning Parameters

Unit step config ID Current control

Current Tune target current  0.999 A Flux KP 25000
Current Tune total period 100 ms Flux KI 3000
Current Tune step period 2 ms Flux KP DIV 2048

FluxKIDIV 4096

STEP-3. %~ 3l il (Start Motor)f% 41

STEP-4. %2 KX )& i1 N Flux reference(ld)bA & Flux measured(ld)3f4% F Save ##
& 17. AEEERESHID HRHFR)

Diagram parameter setting

Flux reference (Id) ~
Flux measured (Id) ~
Save

STEP-5. 1k £ 1401 Y iy I e g S 7 1

STEP-6. & A HIFMIN ST, ik 18, A AMHUHNE T =1 B, JFEE STEP-2~STEP-
6

.| ] ]
2024.02.27 224
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& 18. FJRI R

M Manitor

|| /“/\ ‘/\4||\/\\
|

~405

Tarque reference ('I;)(A)
S
i

()BT pernseaut snbio]

05 - +-0.5

L L L L L
947020 947040 947060 947080 947100

55 QHHEFARIAR

AT 2 AP i i, WlEl 14, WTRLREOL B RRIAR SRS, AR IR H R
N T BRI QR PID RS EUS KRN, AP IRINT .

STEP-1. 3zl F R Bk R 1Q tune

STEP-2. W& PID 4L} L it S8
& 19. Q #i i PID 2 U KM RS

Basic Tuning Parameters

Unit step config 1 Current control
Current Tune target current | 0.999 A Tarque KP 25000
Current Tune total period 100 ms Torque Kl 3000
Current Tune step period 2 ms Torque KP DIV 2048

Torque KIDIV 4096

STEP-3. #% T R ah b4

STEP-4. %4 B X )25 Wi 4% Torque reference(lq)LA & Torque measured(lq) 3f3% F Save ##

2024.02.27 g 251 &2 2.0.3
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F 20. HEFEBELESH(1Q BHEFER)

Diagram parameter setting

Torque reference (1) ~
Torque measured (1q) ~
Save

STEP-5. iz BRIy iy H i 2 i 1

STEP-6. &AM EE W, w18, #HA AN % M FiLEyL, HEE STEP-2~STEP-
6

5.6  EIRIFIEH]
WA SR AT E AR RS BRG], TR AT TR A B A, PR E PR T
STEP-1. R4zl N hi3¢ #ik iy Torque Control

STEP-2. % & Control source A software control & H #x Hiii 2%t (Torque reference)

B 21. BfrsiERE
Torque reference (Ig)  0.100 A
Flux reference (Id) 0.000 A

STEP-4. 1% I Azl HiHL(Start Motor)1% 41

STEP-5. 2K X ZE k4% la LI Ib J54% T Save ##4H.
22, FREEMES B (BRI AR)

Diagram parameter setting

Save

STEP-6. /i B4l BIa] ey sk 2 & 1

2024.02.27 £ 261 &2 2.0.3
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STEP-7. A HEMMEE B WM, Wk 23
& 23. ERIRE A

0z - 02

Tafd)
(ma

RIS --02

L L L L L L
834000 094250 834500 834750 885000 895250

5.7 EEWEH]

PR PR E N S HCA LI PID S8R L I, TR 58 e N AT R 2 ) B
B2, VEABRIEDIRUIE

STEP-1. R4zl N hi ¢ Hik y Speed Control

STEP-2. WHEIHESZ PID 5L SN . ik
Kl 24. PID 2H AR INEE . REFERE

Speed control

Speed KP : 1000

Speed Kl 4

Speed KP DIV 1024

Speed KI DIV 1024

Speed acceleration 8 rem/ms
Speed deceleration 8 rpmy/ms

STEP-3. % Control source 4 software control J H #7822 {E (Speed reference), 411 3000 rpm

2024.02.27 g 2TH &2 2.0.3
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B 25. HinEEERE

Target speed,

Speed reference (0 rpm

STEP-4. #% F & sl HiL(Start Motor)#% 4l
STEP-5. %4 KX {1 2% i 4%y Speed reference(PU)LL & Speed measured(PU) J51% F Save %
i

& 26. AREIERIESHEEFER)

Diagram parameter setting

Speed reference(PU) w
Speed measured(PU) v
Save

STEP-6. siife&: &2 HI Ay i ny B &

STEP-7. &FEMEMIN T NT, ik 27, EAWMBUAN L T =1 Bhl, JFEE STEP-2~STEP-

7
Y y
& 27. HEEH IR
M Monitor ? X
3000 - - 3000
2500 - — 2500
2000 + - 2000
T =
£ &
E';’ g
1500 | — 1500 %
E =
& =
% E}
& i
1000 — 1000
500 - - 500
1} 1}

L L L L L
825000 850000 875000 Q00000 925000

2024.02.27 £ 281 &2 2.0.3
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5.8

2024.02.27

{3 B 3%

FELATL P IV FH 7 75 B I 428 1) B e A s il AR 75 SR I, U250 3 ok P s o], A =X mT s i 24
AT H R IR PID S8 0L B V)46 30 o Fe 45 R s /NI FE AL 04 38 PR A% i R e RO P4, T
BE RG] R 2 AR R, PR E D IR R

STEP-1. & X motor_control_drive_param.h SCf4:/#% LOW_SPEED_VOLT_CTRL

& 28. &Y% LOW_SPEED_VOLT_CTRL

&0 #define LOW_SPEED VOLT CTRL f* if need low speed control or position control */

58 H#ifdef HALL SENSORS
61 #endif

STEP-2. & HLjt 2 U] 3 31 B s 41 (1) e /il B (HYSTERESIS_LOW_SPEED) LA K HE R #%Hi1] V)
930 FRLI 2 1 0 55 K E 1 (HY STERESIS_HIGH_SPEED)

STEP-3. #E{%i% PID £3(PID_SPD_VOLT KP_DEFUALT. PID_SPD_VOLT KI_DEFUALT.
PID_SPD_VOLT_KD_DEFUALT )% 3 i 4 1 e A0 it \ 1 (Debug mode)

A 29. fREEHSEKE

“~
-

low speed voltage control parameter */
#define HYSTERESIS LOW_SPEED
#define HYSTERESIS HIGH SPEED
7

* low speed pid parameter for voltage cC«

WwnoWw

nrreol ./

$define PID SPD VOLT KP DEFUALT
$define PID SPD VOLT KI_DEFUALT
fdefine PID SPD VOLT KD DEFUALT 0
$define PID SPD VOLT KP GAIN DIV 1024
fdefine PID SPD VOLT KP GAIN DIV _LOG  LOG2(PID_SPD VOLT_KP_GAIN DIV)
$define PID SPD VOLT KI GAIN DIV 2048

fdefine PID SPD VOLT KI_GAIN DIV _LOG  LOG2(PID_SPD VOLT_KI_GAIN DIV)

STEP-4. izl T hi #.i%y Speed Control

STEP-5. 7 iR B 1 watch /) TH 13 B L#E PID 23k

297 k7 2.0.3
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& 30. REEHSHIRE

Watch 1
Name Value
= % pid_spd_volt 0x20000430 &pid_spd...

¥ kp_gain 0

¥ ki_gain 0

¥ kd_gain 0

¥ upper_limit_integral 66396160
¥ lower_limit_integral 0

¥ upper_limit_output 32420

¥ lower_limit_output 0

¥ integral 0

¥ error 0

¥ pre_error 0

¥ kp_shift 10

¥ ki_shift "

¥ kd_shift 0

¥ ki_gain_1st 0

¥ ki_gain_2nd 0

¥ out_start 0

<Enter expression>

Type
struct <untagged>
short
short
short
int
int
short
short
int
int
int
ushort
ushort
ushort
short
short

int

STEP-6. & Control source >4 software control X {%:# [¥] H #7i# )% % {& (Speed reference), Ul

300 rpm

B 31. [GER BB ERE

Targzet speed

Speed reference (0 rpm

STEP-7. #% 1 )5 sl H AL (Start Motor)$z% 41

STEP-8. %KX 1=z N Speed reference(PU)LL & Speed measured(PU) J514 T Save %

.

32. AREERESHE(EEFAR)

Diagram pararmeter setting

Speed reference(PU)

Speed measured(PU)

Save

STEP-9. ik B4l Bl a]mpEny sk 2 & 1

STEP-10. A& MmN & T, w33 | 27, HAWMWHEAN % T 1EEN, HES STEP-

5~STEP-10

2024.02.27
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B 33. fREH R

W Moniti — O X

300 300
- "
£ g
a m
= m
=) a
= 3
W 200 —4200 B
g g
o =
= m
o
ki 3
o 5
3 3
& 3

10 100

1 1 1 1 il 1 1 ] D
800000 825000 850000 875000 900000 925000 950000
L
|/ Ql .\« | ~ M 5l
A »
EV DH B v E ALY PR Y

59 frEHEH

RS B B TG AR IA% & — FEAG B, b TR R R Jias O B )RR U HUSU 60 T
Ut LB AR £ 150 LRV, RGBT 5 RO gL T SRAS S WU R A7 B A%
Hl. fELL, WRERSECE MBI PID 24, WSSV IR OB A N, TEARERIE DR
e

STEP-1. ¥4¥5HRi T hisE ik N Position Control, & HNIE RS, i E ANl sEEs 8%
B, BRI E A SR KA B 28 AL Bh s IR A .
B 34. BirfrE SRme B M

Target Angle Angle

Position reference 0 degree Position measured 0 degree

STEP-2. X E&EfLE PID %

]
2024.02.27 £ 3MKE &2 2.0.3
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& 35. PID ¥ B

Position controller

Position KP a0
Position Kl ]
Fosition Kl stable 800
Paosition KD o

Position KP DIV | 32768
Pasition KI DIV 653538
Position KD DIV~ 85536

STEP-3. % HFrfii & 2 %1 ( Position reference), #1 36000 degree
& 36. Bz BEERE

Angle

Fosition reference 0 degree

STEP-4. 1% T Ja ) HiHL(Start Motor)i% 41

STEP-5. {2 X 12 i3 N Position reference(PU)LL /2 Position measured(PU)J5 % | Save
Tﬁ%ﬂo

& 37. AREERESH (A EFRRK)

Diagram parameter setting

Position reference(PLU) W
Position measured(PL) v
Save

STEP-6. siidtze K41 R a] wpny 4y 1 & 1

STEP-7. &AM BN ZE WA, Wk 38, FHA AN % FFLENL, HEE STEP-2~STEP-
7

2024.02.27 ® 32 &2 2.0.3
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STEP-1. N AL ST motor_control_drive_param.h {4 (f1: POLE_PAIRS. RS_LL(/F
[4]). LS_LL(7¥[4])- NOMINAL_CURRENT. VDC_RATED. MAX_CURRENT. MAX_SPEED_RPM:::
SBH, BSHEMUIESEE 5. £ 6. B 7)IFEIHIFREFAH.

V4] HHL 2 I E#7 7] 1 STEP-5-1 i fl 26 [/ 25 F1 )7 iR 72

STEP-2. &Y 5.1 4 UL A, GBI & IEF 2% (S B E 7 5.2).
STEP-3. PATEIRA B2 Dike, S8R STEP-3-1~ STEP-3-5.
STEP-3-1. # AR, W hall_learn_state_table LLJ% hall_learn 8%

STEP-3-2. 12C #[1(AT-MOTOR-EVB V1.x:J3; AT-MOTOR-EVB V2.x:J5)ftJ SCL Jiifii 544 GND
Je FEIT i

STEP-3-3. ML HIHLITHEH, JUIE, 555 LT Ibia e . 35 LG B AN B TC 1242 e T 148 19
ALIGN_VOLT I HE g ke » HEPATEACIRE B 22T IhRE - RUnEhLEE AR, HEDRE
STEP-3-2~ STEP-3-3

STEP-3-4. 7E#E X F A watch /- THIfIA hall_learn.process_state RS E N 4
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PROCESS 4 FINISH
STEP-3-5. & A hall_learn.dir 5 hall_learn_state_table #({E %" hall learn table” 7 X
(motor_control_drive_param.h) Jf 5 ¥4 50 .
K 39. HNLLEE S B3R
Watch 1
Name Value
=% hall_learn 0x200001A0 &hall_learn
IV process_state 4 PROCESS_4_FINISH I
5 hall_state 0x200001A4
@ start flag 0 RESET
| ¥ dir 0 I
;' @ learn_period 0
I.’. ¥ learn_angle_inc 5
’ ¥ learn_volt 1182
/* hall learn table * ¥ align_time %
- —. 1> ¥ count 0
fdefine HALL LEARN DIR (0) o step 130
fdefine HALL_LEARN_U_STATE (€) @ check_flag ORESET
fdefine HALL_LEARN_]._STATE (2) 5“1 hall_learn_state_table 0x20000E6A hall_learn_state_table
#define HALL LEARN 2 STATE (3) v o 8
fdefine HALL LEARN 3 STATE (1) ; ;i .
fdefine HALL LEARN 4 STATE ] D s 1
fdefine HALL LEARN 5 STATE (4) ¢ 1 5
? 15 4
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<Enter expression>

STEP-4. /R H Y e e, w8 /R AL TR A7 B REAT HL P2

SR 5.3), HH QHhH

EZ2 AN

FEAE RIS AL, IS BN A la, Ib KN 5 SEhriiiil— 2. itz E2 R#IL 0 Lk la

AL b AHAL 120 FEE(

STEP-5. fE#AT PR B 42 i A 75 PR R Pl HI 24, v AT (SR &
ZH(STEP-5-1, STEP-5-2) -

Z

EZRINY

& 23).

% 5.4, 5.5)8% 4 ¥%5¢

STEP-5-1. i [] Ul &1, TEARESHLUHPIRA A safty ready 4% T Identify Winding parameter 21 ]l
PATHENLL B S H E 53R, | |dentified process state [AI4 /& 75 .2 (SUCCEED)J£3k73 RS_LL LA
M LS_LL ¥ EEIE N motor_control_drive_param.h SC#F%2%¢ X RS_LL LK LS _LL .
(A HEHLRS_LL BLK LS_LL Mt ZH ] AN b 4T STEP-5-1 D I%)
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El 40. HEHLLESH B3R

Status

ESC_STATE_SAFTY_READY

Basic  Tuning Parameters  Auto Tune

Winding parameter Identification

no error Identified process state SUCCEED
over voltage error RS_LL 1.93041 Q
R LS_LL 000231822 H
overiemp
encod
hall e
parame
hall lea

Command Identify Winding parameter
Start Motor Stop Motor

STEP-5-2. TEARSHLIIRAS A safty ready B 3%~ Ul #44-1f] Auto-tune Current Pl parameter 324 Ef
PATHIGE PI IS8 A8 E, a2 BaEH QL& D #idyn PLERIZE, wE 41 FiR.

B 4. B Pl ERSHEEE

Auto-tune Pl parameter of Current controller

Torque KP 7717
| Torque Kl 6110
| Torque KPDIV 512
:Torque KIDV 8192

Auto-tune Current Pl parameter

STEP-6. 58 AL Z K el B B € J5 rl AT F AR | (S =Y 5.6).

STEP-7. 20 &1 5.8 MEATH LM =M, (HAERAZ TS ABIUESORNU B RSN, EEMEH S

B 5 B 5
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STEP-8. 7 i i 2l I AT S I8 %7 5.8 HEAT (4% | AR 5 LU e sl o

STEP-9. # i b EIAME I AU MR HIA AL, oS METY 5.8 MHTIRIEZ IR E R H S
BT 5.9 AT AL E I EEE LA AE
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12, AT

H# FA R
2023.01.13 200 |EHIRA
2023.04.20 201 | EFFR AT B
2023.10.03 2.0.2 | EHTENUESCRIU . BN SRR S AR
HrIEAT-MOTOR-EVB V2.044 0 . & el WAL E S5 BE3HR. W
2024.02.27 2.03 | mPHEHIZHE % E LB /RIRE B 25 21 0% € SRS HLUE ] LR . $8n e,

HUE i ki ie 5 20 3R
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HEGRA - HFAE
KT EAT SO BTR AR I3 7 SRR 55 (KRR, R JO BEAS AR 0 5 30 56 BB P A S B AR 3 7 B R 35 A G PR A 54 E

Tt WA AR AR, AR LR 7 sCRHEAT R B AT AR W% BB R B A B A o SR AS AR 2338 S AT AT
HZ 7 RS s AN BN SR T U 5 =0 7 R %, BRVE T P R A R AL, BB B K DA 7 A AT
P23 =T 7 T B 55 B AR R R 7 U BRAIE

ERAEFERERS A I 2 kb A UL, I, R IR R A0 KRN s S AT T R BRI PRIE, BRI T S0E
Ve B AREE S AR T RVEE R X AR RIS LR RS SR At k0 7= UK BRR TR -

HERF I IR AR B BB T TR T R &R dh: (A XT 2 AR SRR, Blin: Earscff. BaA B s I RE 2 4 h 2
RIARG: (B) SR (C) BIRRASEMAHE: (D) R, H/E (B) HALTRESEASOIE . JEr =M E MR H. R
P E R T RTR NI, RIS ) FERE 0t 7 F5 T AT, XU BB SRR LRI r SR 8, HRI R Ak 7 SR S 2 i 3
R TR R AIE K

LRI 7= A AR T A SO PR R I A R/ BRSO, RS B S EUHERR B AR R )07 il BUIR 95 B2 T AT e £
ERA IF HANRL WA 3 sRE K AR 1 AR 14T
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