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22 5-35. PERI_CONFIGT ZFAE 28T BEIE IR ..ottt ettt e st ee st ee et e e e e e e e et n s e er s e eeeeeeas 45
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FibR
LaunchPad™ is a trademark of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.
A riAs I H S B RTA & =
ZHCUBU7B - MARCH 2024 - REVISED NOVEMBER 2024 MSPMO JE 14/ 4% FOC iR 15/ 3

TR

Copyright © 2024 Texas Instruments Incorporated

English Document: SLAU927


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBU7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBU7B&partnum=
https://www.ti.com/lit/pdf/SLAU927

13 TEXAS
INSTRUMENTS
Gz www.ti.com.cn

155

MSPMOGxxx % %1 80MHz Arm®-Cortex® M0+ MCU wJ i i ToL 8% FOC i %F =41 TChl ELiR (BLDC) HEAHLIEAT
#ei] . BLDC HIMLE =AHTCHI B (BLDC) MOSFET itk 4K ) #8 5 4L il xt MOSFET HIALIREh S ( bR BN
12V 8% 24V ) st B N R AN . Z IR AN 85 I8 A A T =AY A OR 28 (CSA) , Tl BLDC HLALH =
ALY , AT SEEL H L) FOC #5841

1-1 ji7n 3 MSPMOGxxx MCU Hi1 BLDC LR 5] &5 1 fAi 14, J5 21 P .

Vbus
Optional MOSFET
MSPMOG1 1 Ox and CSA integration
MSPMO0G310x N N .
Aol Timer Tl E _| E _| E
Speed 1 §pwMm 3-ph. [3H
Control BLDC
.i; driver
SPI (opt.
< b/ {opt) LI 2L 3L
o Fault nFAULT 2L —| —l
Detect | 3L

LPF 1 csas

—Vbus
Current Sense x3 % %

=

B 1-1. MSPMOGxxx + BLDC HLHLIRZNSL i fifb B &

RIFAR RS T MSPMOGxxxx MCU % =A4H BLDC HINLBEAT IR AL HR . SRR 4 A0S 5y« R
E. %8, EXERAERELL.

AR E - UE T RALTEE L 2 ) PCB #HT RALE RR 12D 3R
HAERE - WE TSR LU A1 5 BLDC HHLIIE IR

GUI & (F# ) - FERH - A (GUI) ek AL BLDC HLIIL IR
FEAWLE : A5 T s L 3% A 5 1%

BRI : Fr o IR R 2 AE D Re iR 0 8

2 iR E
16 PR A TR L e 5 B DA 450

* LP-MSPM0G3507 i)

SRR DRV83xx HLHLIKS ds Al Bk (EVM)

- BOOSTXL-DRV8323RS

- DRV8316REVM

FT 5 AR B () B 2k

237 MSPMO FOC # A1) T S

BAE MR REAT WAL B FALEAR RIS P, (Rl 2R
T HUMLAY LI FLR

ARSI WA, BIUET R (DMM). RS HURERER AL R PR

2-1 JEoR T Ak s FOC RNLAGIIEZ T HER] . ARG i DL P AL PHH s

o THREEER: ( LP-MSPMO0G3507 1 DRV83xx EVM )
o HAHWE MSPMOGxxx MCU #1 BLDC HLLIXE! 28 1) 5 ] PCB fdiff:

AN &5/ T e oy oAt ik gs FOC J5 AE B i AN 7 e B 51
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Vidigracs

VM (PVDD

Optional CSA Optional MOSFET &
M S P M 0 GXXX integration Shunt Integration
User Direction, Brake,
K Driver Off
UART Control )| GPIO | brer >
1 UH § | VH | WH |
Timer S-ph. ot I I
— 6 PwM BLDC [wH
driver
4
SPI (opt.) # » 0w
Sensorless | VL | WL |
Fault Fault VL | | |
FOC Detect WL U Divider Usen
Control Current / Filter
et Sense x3
/{\)‘ W 1o | v vsen
\( ¥ ¥ 5 CSAs [ | Filter
' 3 sen = W Divider Wsen
. @
VM
o =4 VM [ Divider | VMsen

/ Filter

& 2-1. MSPMO0Gxxx + BLDC HH|IE5)% - ToiEH4: FOC HHERE

AN E T H (SysConfig) A BI HCE A= HI RS H A5 . v EVM BEPFBCE SR B 1 BRI 51 G B R e B
HL, E51 AT LLFE SysConfig H BV HHT IS 21 Hofh 51 A1, 300f T E05T I B 2 | PCB _EAIANH] 51 R4 ( 5il2m
PWM. ADC st A4z H{E 5 ) Bi7E MSPMO #344 Lo R B F i e A -

2.1 EVM /&8

T $2 4 F T3P MSPMO Arm Cortex-MO+ 3|28 f#) LaunchPad™ JF &K &4 |, L Tl DRV83xx &%
Jill L LB S 28 R SRl B (EVM). X S8 3EAG A AT A ti.com E3REL | 350 FI/E ALK S FOC HbLiEhIf R4t
PTG

BRI , WS 211,

#HE
BOASEHCRA TECE RS, IXL8 5] SR PG IR . A RAE A € PCB |, WS LA 7/ A &
70, A=A LIRS &5 53 Bl SCRE K 51

2.1.1 EVM #1357
# 2-1 JE7R 7 32 E: 1 MSPMO LaunchPad E4:f1 EVM DL K T = A To A ke FOC HbLdsd %461 .
F* 2-1. [ MSPMO BT A28 FOC B LRI

MSPMO0Gxxx
LaunchPad™ %= PRI | SPI ERBIARST | 2L R L ETE
iz ENLIRS B A 4R 25 E H BRI ERALDR
BOOSTXL- BOOSTXL-DRV8323Rx
LP-MSPMOG3507 | S0 o 0k M i 3 ) 6V % 60V <1000W
LP-MSPMO0G3507 | DRV8316REVM | DRV8316REVM i/ fi 7 3 2 45V % 35V <80W
LP-MSPM0G3507 | DRV8329EVM | DRV8329AEVM fl /44 1 % 4.5V % 60V <1000W
- % N Bl 25 925
MSPM0G1507 | 'PA Og,?ffo 2% TIDA-010250 ¥t 1. 2.3 7 265V B%?“'LEE <1000W
34 DI

ffifk LaunchPad £/F41 EVM HIBEICE L. FHEZER i

SRR

i

%% LaunchPad &1 EVM
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2.2 IPD {5 A &

I AL BARI (1PD) MIER IS BIEC B U2 2-2 fits. BT MR = AN AR I O #3467 HH 21 MSPMO =M 4E
LB RS I IERI N . AR X AT Y IPD BB E ( B 8 iz DAC fEbE SNk E ) N ER. B
BT, HA =0 il 2 FF IPD 53k, BHAT , R AR ASEE ( AR ) S2FE IPD.

% 2-2. IPD 5| IR E

MSPMO 3| MSPMO Zfgg DRV %8 DRV Iffg
COMPO_INx+ Eeicse 0 FEdA SOA A B RS
COMP1_INx+ Pbaas 1 IEsA SOB B A HL A I 4 H
COMP2_INx+ Lhc 2% 2 IEfN SOC C FH HL ARSI 4
2.3 PWM % 5| B

* 2-3 JEx T PWM B BN S IIBCE . PR &R NS PWM BB S |, X5 5 R B LSl e
1L 2% FOC MR TIMA LG L dl s | Bltn B EIX H) HAb PWM %y mi SR (] <40ns
B bR DL K T-BC B FOC B 8% 8 2 (1) B A 1T 58 .

TIMAO 2 LI ek iha 28, oN'e WE—ihad 2514 ( #1a0 TIMAO_C1 A1 TIMAO_C1N ) AL =} H *b
1 PWM %y, (B ] DUE (] TIMAO 2% TIMAT iy 6 304738 X fih & R AR 754 PWM #r {55 .

% 2-3. PWM % i) 5| B

MSPMO 5| &l e DRV %4 DRV IR

TIMAO_CO TIMAO J#3i& O % th 51 i INHA A M PWM A
TIMAO_CON TIMAO JE1E 0 F Mt 5 i INLA A FIEM PWM Hi A
TIMAO_C1 TIMAO J#i& 1 it 51 INHB B H =il PWM %A
TIMAO_C1N TIMAO JEIE 1 M 5] INLB B HIEM PWM Hi A
TIMAO_C2 TIMAO J#i& 2 it 51 i INHC C MM PWM %A
TIMAO_C2N TIMAO JH3&E 2 F AN 51 INLC C HHIENI PWM Hi X\

2.4 ADC HRHI 5] At &

=HHFRRARNEK ADC BCE : & 2-4 A%k 2-5 foR T AN ADC BRI RIBGASI IRCE , BRI T it
FIf) DRV 28 & 20 =4 ADC fi NIEH B LYK S) &% 54 & CSA #I="> CSA Hiih

ADCO F1 ADC1 & AN A SRFE AMsps 80y |, F T EAH A H . ADCO Al ADCA 7E 1% FALIEAT
AR RIS AR IR, FRAR B A P B 2R

M CSA fith £ ADC A , W H B —MKIE RC yE¥as (WL ) , PAIERRIFREHE 5 o AR mdiig s, AT
BEAT IERA ) ADC KAt , Wil 2-2 iR

CSA output
voltage ADC current

1
1
2-2. CSA &yt as
HFE—NEDN PWM AR (foyym) 10 FFIIEHAIR foo RIE RC IEH2S WA, AR 1 5 .

1
fe = 7mre (1)
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INSTRUMENTS
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% 2-4. DRV8316 H KA AP FFE ADC HR i 5| it &

MSPMO 3| ThEs DRV &£ DRV i

A0_3 ADCO , i 3 fiA SOA A LI
A0_2 ADCO , jli 2 i\ SOB B AH HL I R0 i
A1_2 ADC1 , i 2 A SOB B A FhL A U
A1_1 ADC1 , J#IiE 1 fi N soC C A& PWM % N

# 2-5. DRV8323 H 4K H [ K A£ ) ADC HH) 5| WAL E

MSPMO 5| B I 2 DRV %82 DRV gk

A1 2 ADC1 , jfiii 2 A SOA A LI
A0_3 ADCO |, j#id 2 A SOB B A FhL R %
A1 3 ADC1 , J8if 3 A socC C F = PWM %A

BB ADC BCE : DRV8329 i /i g B A I i) ADC 51L& 7 ¥ DRV8329 sy
TS E AN ADC 5] I &

TEFS IR R A, ADCO A1 ADC1 F T-7E 5.4~ PWM I HH B BN AS [R) 9280 %6 40 [ 1 0 R IR 3R AT R
G = AR . P REE DA ADC FCE XA R A R il 4 Bt AT SRR | IF 9 v AG e ﬁ@ﬂﬁﬁﬁ%
0", DMESLELE ) FOC 21T

% 2-6. DRV8329 H [f] 43 2% FRURAL I ¥ ADC 5| PR &

MSPMO 3|l hRE DRV #%# DRV Zhfg
A0 3 ADC 0 , iliii 3 A SOX B A
A1 2 ADC 1, j#i& 2 i\ SOX ELE 2R HL AR

2.5 ADC HJEHI 5| FHIfc B
ADC HiJE BRI IBCE 41 F R Frm. B fEs U4~ ADC i -

* =/ ADC Hi NiEHE1R B AL R 2/ =M E ( VSENA. VSENB. VSENC )
* —/~ ADC i NEEFEBR I 1) VM HBHLHEE (VSENVM)

LI 280 0 L P30 3 — A LB 0 S S8 A — S TR 1 55 R IR IR ST, 1] 2-3 P B R IHAR RO AR
HIL L R A #AN i ADC NI KL . A CH N EHIEZEE |, 21 6.1.6.

#E
2 T BTG A D R, 4 7 B L A el

VM

R1
ADC voltage

R2 lc

K 2-3. ADC 7+ E#%

&
— Ak Ok HLUE (CTAP) A H T i L BEMF .

3 2-7. ADC HHEKI5] HEcE

MSPMO 5 Thik DRV %# DRV Tjg
A1 6 ADC1 , J#i& 6 fii A\ VSENA A ARSI R B
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i3 TEXAS

INSTRUMENTS
TG E www.ti.com.cn
#* 2-7. ADC HHEEKEIHEEE (42)
MSPMO 3| ThRE DRV #&# DRV Zifk
AO_7 ADCO , i#iEg 7 A\ VSENB B ARSI H i
A1 5 ADC1 , j#i# 5 %A VSENC C RS 0] S 6
% 2-8. @HT DRV8316 ] ADC B4k s ER M 5 e B
MSPMO 5| Thee DRV %8 DRV IffE
A1 3 ADC1 , i#lif 3 fig N VSEN -Vm B2 R f
% 2-9. & T DRV8323 #1 DRV8329 {{] ADC HEL ¥4k i R I 5| AL &
MSPMO 3| IheE DRV ## DRV g
AO_2 ADCO , j#iE 2 A VSEN -Vm B A4 HUE

2.6 HRHFE 5| WECE
A R R B BRI 5| BIEC B A0 3% 2-10 Fis . HUHLAKEh A3 B MCU RIERE A hsr il e o

W, IR RGO FL ALK A% 2 SR AT R TR R S (nFAULT) |, ben , 7E3RBh4S Y
5 MOSFET it ik 4Kz i B - S e b i 12 v

MSPMO MCU ] Lhjdidt & FI s PR A2 A I b N, AT SEBLIRAE SR AR 2 40ns (mA LI o 3 EE AR AR 4K
PHEIR (4% 45 GPIO TR . dbedi N B A2 PTAE A TIMA b db 2R A% Fr G B T b Ab 22, Gan e s Al ol T
KT PWM. TIMA % A 07 61 GG A1 s bae 51 A ( 14 TIMA_FLTO ) A A A iR (9l
COMPO_INO+ ) .

R 2-10. H RN 5 WEE

MSPMO 3| b5 DRV ¥ DRV IRk

TIMAO_C2 TIMAO i#iE 2 F N\ 51 nFAULT FF IR A FLSP A 0 5]

2.7 GPIO % Thee i 7] Bic &

MSPMO 1% GPIO % th The vl H T fi@ # i 5| s il i e LB B A5 RE i Thee . FEALIRBhAR Dh e 17~ )0
RN

fiiae 51 (ENABLE)/MIS HL P R BERR AR 4% 6] (nNSLEEP)
e BT RO i Bk 21 45 < T (DRVOFF)

LT R CSA itk (CAL)

i B Rt 3l (BRAKE)M HESF-A 2 3l (nBRAKE)

Ji 151 (DIR)

#i
1Kk GPIO ATACE 51 , 115 2 b LA LIRS 4% Bdi LA 7 157

2.8 SPI EEH T W E

SPIER BN G IEC B0y 2.8 P, — LB LAKE 8% B8 AT i) SPI, T BC B 4% ) A7 48 AN B UK 25 7 A7 43
LLREATHIBE 2 W, SPI A7 as i) — Leom il G4

et & AR X By LR LR O

fii & CSA #iti4T AN

BATIL W

S N 381 5 5 | A S I A R 5 e o
AR 2 1 3 B I v B e B bR A
TERE T T 4%
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#HE
RG] SPI BRAEPHE ORI E KRG BE |, TS I AU HLIKEh & S F 40 Bl R

% 2-11. SPI EEK 5 WA B

MSPMO 3| Thik DRV % DRV gk

SPIx_CSy SPIE iR (y=0. 1. 2. 3) nSCS SPI 4

SPIx_SCK SPI 4 SCLK SPI Il

SPIx_POCI SPI AMH H 3% I 2 SDO SPI 4

SPIx_PICO SPI A5 N2 il 3 SDI SPI Fdi i
Bk

LiE SDO FIHZ T NTTHR I LA SR 5 75 B B BE A | 1 2 b A LIRS & s 1 e i 2 .

2.9 UART BS K 5| Wi B

UART f] I T A ARG E . ek sl L. XEarS W FEHL MCU 8 GUI Ki% |, Rk F M+ LIN J8
EEIT AN

&
245 DMA AT LIN 41— AR, {7 UART 5261 0 ( UARTO_RX. UARTO_TX ) KA E UART #
M,
B
245 DMA — A AR, {6 UART 5241 3 ( UART3_RX. UART3_TX ) iy GUI JE{5Hc & UART %
I,
% 2-12. UART EEMK 5| Wic &
MSPMO 5[l Thee
UARTx_RX UART #zili
UARTx_TX UART ki%
2.10 TPflibR B b EREERE

¥ MSPMO LaunchPad i%#: %] DRV83xx EVM B |, 1188 UL T B IR /E -

1. B =AEHUHALE T EZRIRS 28R (A B A C M) o Wi e LA F T IERE R RN AL B A 1) A Ol Sk &
B S, KX SEREERERRE.

2. @K EVM 5 LaunchPad &4 UG A s F Bk 2k Sk s I MSPMO LaunchPad £ 1% DRV83xx EVM 1) #3514
&R , i 2-4 FoR. B RWEEH P fREEENIEAER | 15201 211,

#VE
WRAEH GUI @Rt USB iEH: 3z HidiE UART k5 MSPMO #3fFE47 1815 | 5 i iE UART &
#3) UART3_TX A1 UART3_RX , fE 2-5 fix.
3. Micro-USB H145:% MSPMO LaunchPad &3] PC.
a. MBEFEWK PC 5HHLALIEE |, EHEREN LK GND 1 3V3 BB Bk, R 7iXx—5F , MLZifE
AhEER M DRV83xx EVM i ( S al ) #24t 3V3.
4. RMFEHEFERE (VM) JEREFEE. ARENFHBEELR , ES MRS T HEBRRH P8R DRV R E %
PR .
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Motor phase Motor supply
connections connections

3.3V ‘

6x PWM

SPI (opt.)

DRVOFF, nSLEEP

UART 3x CSA

VSENA/B/C/VM

-
@
£
&
-
X
£

nFAULT

GND

A 2-4. MSPMO LaunchPad Z/#1 DRV83xx EVM 4Nt &
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& 2-5. LP-MSPM0G3507 < [ &% 8% UART3
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3HRHGRE

MSPMO MCU [ JE4% &4 FOC B {7~ il7E MSPMO-SDK @ fit , il ffi if Code Composer Studio IDE #£1T i
i o
% 3-1 JB/R T Tl Resource Explorer H1 I ToAL 12 FOC 3 fill 32 Fr A A A SCRY o

# 3-1. FOC #=H| M ¥
FTiemAs FOC i) AR GUI

TAL K2 FOC 15/ TeAL I EE FOC 7R MSPMOG A% /#&# FOC GUI

(1) BIFEEER. KGRE. EEES.
4 GUI B

FH P AT LLE£K MSPMO Jof& g2 FOC GUI FEEML , 1) H bxim) MSPMO MCU k%4, UAEH #1785
UART #% D42 H HAL .

GUI 45—/~ USB ¥ UART 4fftfida , g fh s il /8 EHLHG UART iy & %1% 5] MSPMO LaunchPad £ fF.
LB T e B 1Y) UART 25 A7 8% WUR Rt 2, 1K UART Bt e o i 46 1 FpL s il %«

* 4-1. GUI &k
ez B0 B
GUI £ H#r MSPMO MCU UART UART3_TX. UART3_RX

EEEh GUI , 153 MSPMO 1A%/ %s FOC GUI T .
41 BT O E
R4 PC iy S8 HORBCE 470 1, AR B N 115200,

*3 MSPMO0 SENSORLESS FDC| ZICN  Options

*#* Serial Port Settings ...
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Serial Port Configuration
1D: usb
Port: COM4 (Texas Instruments Incorporated) w
Baud Rate: 115200 (recommended) -
(* REFRESH CANCEL
P
4.2 GUI =7,
FH PRI ) GUI 3= T3 21 % Fh i 1 R AT R e HC B
4.3 RGLE

FP AT LA 2R G BC B 00T v B AL EVM RS BN A T B
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4.4 FA7ZRIS

AT A A AN TR R AR B L TTE B T T LR LS OB E . A W U 2SR
A DU IR AR B HEAT R A

4.5 BRI

FIP AT AR B i, JFAELRE b P LIRS AR As
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INSTRUMENTS

www.ti.com.cn GUI &

4.6 L ER RN HE
BT E AR R SR A P IR AR | IXESIE R RS T W E B AER B & B .

5 B AU

WAL BRI S =AY, R P RS P RS A A7 A AN P F i) A o R B EL L
FEHPAC S BN URS AR A I B S HE 6 S 4.

A LIS =7 AT FOC a7 A7 a4 I SE i 421 .
1. FEARD IR | a5 A CCS R 1, WM.

2. %M UART_COMUNICATION_GUIDE # i B , i#id UART SEU B NS4
3. f§if Motor_Control FOC_GUI il i3 & .

PR &0 T 2 A7 a8 DL 5 IR B S5 A R AR
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5.1 GUI i 728 Bt T

bk arfrds A R DU GUI HEATHCE . & 5-1 R T JoA% s FOC N h 3R Bt i A I P mI G B %5 47
o K GUI Szl gt n |, mih W 74 U i) Read Al LI, HIF] s BERIA I G 22 4L

5.2 F P #1758 ( ik = 0x20200400h )

Mt Aa 2 —HHN TR EZH, HT S hl .

& 5-1. GUI F /¥ & 728 B gd T i

] DAFE R AR AR Hh A AT 4 5122 & pUserCtriRegs SRAZIUIX a7 774 . LA T AE CSS Kk & Hh M —4H

H P 2 (4% -
R 5-1. F P iEHFAE

723 RS E e A 515 g
Oh SPEED_CTRL S P 1) 2 A 45 5.2.1
4h ALGO_DEBUG_CTRL1 HPRE ] 1 AR 1 5.2.2
8h ALGO_DEBUG_CTRL2 HEWRIES 2 AR ¥ 5.2.3
Ch ALGO_DEBUG_CTRL3 ik 3 arfras 4 5.2.4
10h DAC_CTRL DAC it & 42 1] 27 17 42 1525

16
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AT

SR Y7 1] AL 20 3 2 % PTG /N RO RAR BRIk 5-2 TR .
R 5-2. HFARELEY FREAHY

WARR R |

AT

R R B

HAKH

w W [5A

R

-n | B e

5.2.1 E/FFHIFFHE ( hiFE = Oh ) [E1/ = 00000000h]
% 5-3 fER 7 DATE R M LI B 1) B AT s
% 5-3. SPEED_CTRL & FERFEB Y

A FB B g |
31-15 |RESERVED R Oh R
14-0 SPEED_CTRL w 0000000000 | F b5 1 AL /1 A {2
00000b |5k f& BHLAR fir 4 HO B 43 HL x 32768

5.2.2 Z3X R FER 1 & fras ( #i# = 4h ) [K {7 = 00000000h]
R 5-4 JER T T A A R U A A
xR 5-4. FIERES 1 FAERFBUH

fir | FB il B | U
31 |CLEAR_FAULT w Ob | F LA I 15 B 4% B A AR 3R B 3% b oz . 1 2% F B B4
1h = iGRR MR 4
30-22 | FORCED_ALIGN_ANGLE W 000000 | 7 51 %t 54k 25 (FORCE_ALIGN_EN = 1) 391l F 1 9 frfl
000b (LL° NRAL) o RIFIRIATE (°) = FORCED_ALIGN_ANGLE %
360°
21-16 |RESERVED R Oh
15 |CLOSED_LOOP_DIS w 0b | T2 5 IR
Oh = J& A IR
1h = ZSFIAIER | ZEFFRRh AT LML )
14  |FORCE_ALIGN_EN w Ob | BN IR A AE
Oh = ZEFHRHIM TR | WA MTR_STARTUP 34 %t 5%
BT, B4R X TR A
1h = 5 H#REI SR, EH MTR_STARTUP i #yif 5 5
BT, A SRR FRRAS
13 |FORCE_SLOW_FIRST_C w Ob | Sl 15 & A i e
YCLE_EN Oh = 2L FIS& i Mo i IEPRRAS | W HLK MTR_STARTUP 348y
1SRN | A0SR HAR I R IIR A
1h = 5 ARANEH T IEORE |, S MTR_STARTUP &4y
G | BFRARFARH T IRIRRE
12 |FORCE_IPD_EN w Ob | 5&ifi IPD fifie
Oh = 25 {58 IPD R% , W% MTR_STARTUP i£4% IPD
BB H IPD RS
1h = 5 HaE] IPD R | w4 MTR_STARTUP %4 IPD |
B RER IPD RS

ZHCUBU7B - MARCH 2024 - REVISED NOVEMBER 2024

TR

English Document: SLAU927
Copyright © 2024 Texas Instruments Incorporated

MSPMO JE1£/845 FOC L5



https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBU7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBU7B&partnum=
https://www.ti.com/lit/pdf/SLAU927

13 TEXAS

INSTRUMENTS
FAERES www.ti.com.cn
R 5-4. BB RREW 1 FESFBHE (&)
LA FE& KA S |
11 FORCE_ISD_EN w Ob |5l ISD 1
Oh = ZEFH3a%] ISD IRZS , W WE T ISD_EN , S4F£8H 1SD
1h = 3 F3EH) 1ISD KA , W E T ISD_EN |, B2 {74 I1SD
10 FORCE_ALIGN_ANGLE_SRC_SEL w 0b o I 55 £ R R A TR R

Oh = 1 ALIGN_ANGLE & [ 3%t 5% £
1h = B FORCED_ALIGN_ANGLE & S Ikl bt 5 £ i

9-0 |FORCE_IQ_REF_SPEED_LOOP_DIS | W-IQ(9) | 000000 |{i %k 5d EEFF B I Ll PU 1Q(9) ¥ & Iq_ref. fnif

0000b |SPEED_LOOP_DIS = 1b , MifdiH
IQ_REF_SPEED_LOOP_DIS % Iq_ref , i
FORCE_IQ_REF_SPEED_LOOP_DIS <512, ] Iq_ref =
(FORCE_IQ_REF_SPEED LOOP_DIS/511) x 10 , 0
FORCE_IQ_REF_SPEED_LOOP_DIS > 512, M| Iq_ref =
(FORCE_IQ_REF_SPEED_LOOP_DIS -512) /511 x 10, A
fEi8 0 % 511 LLK& 512 % 1000

5.2.3 B 2 #7474 ( i#E = 8h ) [K/7 = 00000000h]
F 5-5 s T T ) S0 R R B B AR B
* 5-5. HILERES 2 FAR B

VA TB XA b |3
31-29 |RESERVED R Oh 155
28 UPDATE_CONFIGS R Ob YEEE AR | AR . H A A A R A4 JE B E
L, IFERPAI AL, ARG TR SR L AL
27 STATUS_UPDATE_ENAB W 0Ob WAV 2 PP P bR A B S R TR
LE
26 CURRENT_LOOP_DIS W 0Ob H Tt FORCE_VD_CURRENT_LOOP_DIS

FORCE_VQ_CURRENT_LOOP_DIS. 1% CURRENT_LOOP_DIS
= 1b , V) B A G A0 R 2 A 4

Oh = J& H HLHA %

1h = A% IR ER %

25-16 FORCE_VD_CURRENT_ | W-IQ(9) Oh T4 FH LA s A P ER R B DL 1Q(9) PU 1 B Vd_ref. Wit
LOOP_DIS CURRENT_LOOP_DIS = 1b , M /]

FORCE_VD_CURRENT_LOOP_DIS #5#i Vd , i
FORCE_VD_CURRENT_LOOP_DIS < 500 , Il Vd_ref =
(FORCE_VD_CURRENT_LOOP_DIS / 500) , #15
FORCE_VD_CURRENT_LOOP_DIS > 512 , Il Vd_ref =
(FORCE_VD_CURRENT_LOOP_DIS - 512) /500, #4{ti}y : 0 %
500 B % 512 & 1000

156 |FORCE_VQ_CURRENT_ | W-1Q(9) Oh FEZE T LA R i A L ER B B 1Q(9) PU BEE V_ref. iR
LOOP_DIS CURRENT_LOOP_DIS = 1b , MlI{¢H

FORCE_VQ_CURRENT_LOOP_DIS #5#i Vq , i
FORCE_VQ_CURRENT_LOOP_DIS <500 , il Vq_ref =
(FORCE_VQ_CURRENT_LOOP_DIS/500) , 15
FORCE_VQ_CURRENT_LOOP_DIS > 512 , Il Vq_ref =
(FORCE_VQ_CURRENT_LOOP_DIS - 512) / 500, XA : 0 &
500 b1 % 512 & 1000

5-0 RESERVED R Oh {3
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5.2.4 E0X %) 3 &riréy ( Wi = Ch ) [E1/ = 00000000h]
#* 5-6 JEos T EHIEE K 3 BB A A7 35

& 5-6. HEAREN 3 FERFRUY

e |FB eyl =L AR L]
31-10 |RESERVED R Oh

9-0 |FLUX_MODE_REF W-1Q(9) Oh | H{FFsh| LAY D FHAYHLIER | L 1Q(9) PU & Id_ref
iE 1d i
(FLUX_MODE_REF/511) , #1% FLUX_MODE_REF < 512
1 1d 561
-(FLUX_MODE_REF - 512) / 511 ( #1# FLUX_MODE_REF >
512) . AfEH 0 % 511 LUK 512 % 1000

5.2.5 DAC FlE & 774 ( hi#e = 10h ) [K 1 = 00000000h]

DAC #5128 E L THMNEE |, FH T4 H MSPMOG F424L11) 12 7 DAC {fE/Rik 2% b W5 e S A4 25
s . Ao fE ] DAC Wi HEAR S FVEA RG] | S [ L A8 5 R EE .

# 5-7. DAC L BE 5175
g KA Hhr LB
DAC_EN TA SR (RW) Oh Oh = %%/ DAC
1h = 5l DAC
DAC_SHIFT FEEET (RW) Oh +ve {HIREHEINEE] 12 fi2 DAC FA74% Z il
HIENL AL EL
-ve 1HIREWEINEF) 12 f7 DAC ZAF88 2 1l
SRRz 2R
DAC FA4r T 4% To A5 5 BBl M o7 75 9%
DAC_SCALING_FACTOR HOE (RW) 0x00000000h XL 1Q R 3T | 3@id DAC 4TI
By, FEMRAEZWHET. ATHEER
1Q(27) #X A& , H _I1Q(1.0) ) DAC L4
[ES
FRARHAD 1Qx #% 03 &E |, B DAC L
THE 5 1Qx/IQGIobal.

DACOUT_ADDRESS TR 55T (RW) 0x00000000h SE SCEHE IS DAC #EAT 1 32 AR & (1) Hh
i g8
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AT

5.3 I PN SR ( #54E = 0x20200000h )

NGRS — AT B A AEan |, e Ml e L ) D) B S T AR R AT A R R L OR A7 AE TN A7
AR T A 45 MR %R pUserinputRegs £ CCS Rk aE M SN — REVEIAN P (785«

K 5-8. A RIAT

ks BB SH T B o

oh SYSTEM_PARAMETERS RGBH 47 5.3.1
34h ISD_CFG IR PR A P 97 5.3.2
38h RVS_DRV_CONFIG R BR L E 1 5.3.3
3Ch MOTOR_STARTUP1 ML 1 S 4 5.3.4
40h MOTOR_STARTUP2 ML) 2 i 1 5.35
44h CLOSELOOP1 KM Loop1 L& 41 5.3.6
48h CLOSELOOP?2 F ] Loop2 fit & 1 5.3.7
4Ch FLIED_CTRL T IE 2 i L B 47 5.3.8
50h FAULT_CONFIG1 L 1 45 5.3.9
54h FAULT_CONFIG2 WA 2 ¥ 5.3.10
58h MISC_ALGO_CONFIG S E 4 5.3.11
5Ch PIN_CONFIGURATION 3] e & ¥ 5.3.12
60h PERI_CONFIG IR 45 5.3.13

SR U7 1) AL 28 5 2 B T3 /N AR AR B TTA% , R T

R 5-9. eI BV I RAAHT

WR%E R |5

]

R R ER

BARH

w w E2N

FRRB A

-n | | SR MR

5.3.1 SYSTEM_PARAMETERS ( #i# = Oh )
HLPLIZ I R ST RE T AL 75 1 — LA R Gl B S AL
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S

+ 5-10. HYLEEHAC B &F 75 (fRE =0h)

R FB KA ghr (U
31-0 MTR_RESISTANCE R/W 0000h DLZERR R BT 1 B AL EL BEL
F 5-11. BYLRREE (W =4h)
r FB | g |3H
31-0 MTR_INDUCTANCE R/W 0000h | LA sy fty LUK 5T il bl (Lg + Ld)/2
£ 5-12. HHLMARECE ( fWFE = 8h)
fr FR | g |H
31-0 MTR_SALIENCY R/W 0.0 (i) | ARk LI M4 (Lo-Ld)/(Lg+Ld).
% 5-13. L BEMF ¥${E 8 (/"% =Ch)
r FR | gh | 3m
31-0 MTR_BEMF_CONSTANT R/W 0000h L HL BEMF % , #5474 mV/Hz x 10.
F 5-14. R HEERE ( /W =10h)
e FR | gh | 3m
31-0  |VOLTAGE_BASE RIW | 0.0 (55 ) |iZHUBIR BN IR 6 T00 TR 885043 1H ( 3.3V x Z0JEHL ) |, Hifrh
4. 3.3V i& ADC B EFEE .
# 5-15. ZRBEREE (W =14h)
A FB HA ghr [P
31-0 CURRENT_BASE R/W 0.0 (VFAL) | %R AL T2 RYE CSA B+ 15 H [ ( 1.65V/ICSA 1
2%, BLT RS ) | AR
1.65V f& ADC Fi-F- St LK M1 5 % o p e
B CSA W25 LA VIV JgsRr 0576 A LA R g B4 43 Fi U0 e B
{8, LAR/Ze A0 BT CSA M35
* 5-16. BB NEERE (fRE =18h)
o FR RKA gh |3
31-0  |MOTOR_MAX_SPEED RIW 0.0 (375 ) | $Rae Ll Hz s L i 5 s b i
£ 5-17. BHLBKIIHRELE (W =1Ch)
o FB RKA gh |3
31-0  |MOTOR_MAX_POWER RW 0.0 (3% ) [KliriLh Hz A s fir e s LI
R 5-18. HER B LA (fmEE = 20h)
A FB RKA gh |3
31-0 SPEED_POWER_LOOP_ R/W 0.0 (VF L) | LAV 55 7 2t A7 P AT 2 42 i)/ T 2 B 42 i) 1) LR 18 2
KP
R 5-19. WERBER W (W =24h)
R FR HA gh |
31-0  |SPEED_POWER_LOOP_ RIW 0.0 (¥ x0) | BAIF AUy 2HEAT PR IR P22 )/ D A R A3 R O A 20 18 2
Kl
R 5-20. HIAEA B LLHIHRE (W2 = 28h )
pr FR KA gh | 3H
31-0 CURR_LOOP_KP R/W 0.0 (VF &) | LA AUy AT PRI 12 ) 1 L 51 486 2
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% 5-21. BB (R =2Ch)
A FB& il =i YiE
31-0 CURR_LOOP_KI R/W 0.0 (¥F AL ) | LA 07 XUHEAT PP AR 12 1 A B 3 4 2
R 5-22. FHEERIS LA (fRE = 30h )
A FB& il 2hr iE
31-0 FLUX_WEAK_KP R/W 0.0 (¥FAL) | LA U7 AT 95 R 1 0 EL A3 346 2
& 5-23. J[HERIRRSEE (/R =34h)
A FB& il 2hr iE
31-0 FLUX_WEAK_KI RW 0.0 () | LAVF sy QAT SR B ) RO AR 40384 2

5.3.2 ISD_CONFIG &7#7#% ( #i# = 38h ) [E1i; = 00000000h]
% 5-24 R T FH G B UG T AR (0 P A7 2%
%% 5-24.1SD_CONFIG %775

fr FB

KA

L

]

31-30 BEMF_RESYNC_THRES

HOLD

R/W

00b

FiF 1SD H=#i A5 1l BEMF 53:k% BEMF [ff /ML
O0h =0.75
1h=0.80
2h=0.85
3h =0.90

29 ISD_EN

R/wW

Ob

Jii 1 1SD
Oh = 471
1h = i

28 BRAKE_EN

R/W

Ob

e
Oh = 41
1h = i

27 HIZ_EN

R/wW

Ob

JA R i PEAS
Oh = %EH
1h =3 H

26 RVS_DR_EN

R/wW

Ob

R R Eh i e
Oh = %85
1h = i

25 RESYNC_EN

R/W

Ob

A EH R
Oh = %5
1h=JaH

22
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S

% 5-24.1SD_CONFIG HEF% (4)

fir FB

KA |

24-21  |FW_DRV_RESYN_THR

R/W Oh 5 BB 3 [ /N BERME (5 MAX_SPEED I 43 )

0h =5%
1h=10%
2h =15%
3h =20%
4h = 25%
5h = 30%
6h = 35%
7h =40%
8h =45%
9h = 50%
Ah =55%
Bh =60%
Ch =70%
Dh = 80%
Eh =90%
Fh =100%

20 BRK_CONFIG

R/wW Ob il
Oh = i B 18] Fl it B ) SR
1h = I3l B ERME T 1 B B R S

16-19 BRK_TIME

RIW 0b B 1]
Oh = 10ms
1h = 50ms
2h = 100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h =750ms
8h=1s

9h =2s

Ah = 3s

Bh =4s
Ch=5s

Dh =7.5s
Eh =10s
Fh =15s
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% 5-24.1SD_CONFIG HEF% (4)

fir FB

KA |

15-12 HIZ_TIME

RIW Ob e RELAS I )
Oh = 10ms
1h = 50ms
2h = 100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h =750ms
8h=1s

9h =2s

Ah =3s

Bh =4s
Ch=5s

Dh =7.5s
Eh =10s
Fh =15s

11-9 STAT_DETECT_THR

R/W 000b FA TR L2 5 1R BEMF B4R
Oh = 50mV
1h = 75mV
2h = 100mV
3h = 250mV
4h = 500mV
5h = 750mV
6h = 1000mV

7h = 1500mV

8-5 REV_DRV_HANDOFF_T
HR

Riw Oh FH T I T R kSO T A5 810 0 174 5 o L
( 5 MAX_SPEED [ 4Lt )
0h =2.5%

1h =5%

2h=7.5%

3h = 10%

4h = 12.5%

5h = 15%

6h = 20%

7h = 25%

8h = 30%

9h = 40%

Ah = 50%

Bh = 60%

Ch=70%

Dh = 80%

Eh = 90%

Fh = 100%

24
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% 5-24.1SD_CONFIG HEF% (4)
iz FB B gh | B
4-0 REV_DRV_OPEN_LOOP R/W 00000b | ja /i = % S 1R] (¥ JF 21 LU BRAEL ( i CURRENT_BASE M1 45 LL )
Oh =7.5%
1h =8.0%
2h =8.5%
3h =9.0%
4h =9.5%
5h =10%
6h =11%
7h =12%
8h =13%
9h = 14%
Ah =15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h =27.5%
12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%

CURRENT
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5.3.3 RVS_DRV_CONFIG #7#7# ( i = 3Ch ) [E1 = 00000000h]

% 5-25 R T H TR E R M KB I3 4745 o

2% 5-25. RVS_DRV_CONFIG % 775¢

fr FB R

SAhL

]

31-29 RESERVED R

Oh

TRE

28 REV_DRV_CONFIG R/W

Ob

2 16 BB T I 6 BRI 68 T2 DA A7 e 4
Oh = JF¥RHig , A1, A2 BT IE[I9RE)
Th = FFERHIA , A1, A2 3T R B

27-24  |REV_DRV_OPEN_LOOP RIW

_ACCEL_A1

Oh

S5 1) R 25 3911 £ S5 1) SR Bl T B B 3R 4 A1
Oh = 0.01Hz/s
1h = 0.05Hz/s
2h = 1Hz/s

3h =2.5Hz/s
4h = 5Hz/s

5h = 10Hz/s

6h = 25Hz/s

7h = 50Hz/s

8h = 75Hz/s

9h = 100Hz/s
Ah = 250Hz/s
Bh = 500Hz/s
Ch = 750Hz/s
Dh = 1000Hz/s
Eh = 5000Hz/s
Fh = 10000Hz/s

23-20 REV_DRV_OPEN_LOOP R/W

_ACCEL_A2

Oh

52 173 3Ry 3 W ) e ) BRI A ek 22 % A2
Oh = 0.0Hz/s2

1h = 0.05Hz/s2
2h = 1Hz/s2

3h = 2.5Hz/s2
4h = 5Hz/s2

5h = 10Hz/s2

6h = 25Hz/s2

7h = 50Hz/s2

8h = 75Hz/s2

9h = 100Hz/s2
Ah = 250Hz/s2
Bh = 500Hz/s2
Ch = 750Hz/s2
Dh = 1000Hz/s2
Eh = 5000Hz/s2
Fh = 10000Hz/s2

19-0 i3 R

Oh

TRE

26 MSPMO JE1£/#4% FOC L5
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5.3.4 MOTOR_STARTUP1 & 7% ( hi# = 40h ) [E{ = 00000000h]

%% 5-26 J&or T TECE AR SIBCE 1 KA 74 -

% 5-26. MOTOR_STARTUP1 & fEe Bt UiBH

fr FB KA hr

]

31-30 MTR_STARTUP_OPTION R/W 00b

RALR BT
Oh = X§ 5%

1h = XUk 55
2h=1PD

3h = &3 EEH

29-26 ALIGN_SLOW_RAMP_RA R/W Oh

TE

PSP LU= K T2 WIDA B NE =R DA S
Oh =0.1A/s
1h=1A/s

2h =5A/s

3h =10A/s
4h = 15A/s
5h = 25A/s
6h = 50A/s
7h = 100A/s
8h = 150A/s
9h = 200A/s
Ah = 250A/s
Bh = 500A/s
Ch = 1000A/s
Dh = 2000A/s
Eh = 5000A/s

Fh = EFR1E Als

25-22 ALIGN_TIME R/W Oh

ol 1 1]
Oh = 10ms
1h = 50ms
2h =100ms
3h =200ms
4h = 300ms
5h = 400ms
6h = 500ms
7h = 750ms
8h =1s

9h =1.5s
Ah =2s

Bh = 3s
Ch=4s

Dh = 5s

Eh =7.5s
Fh =10s
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% 5-26. MOTOR_STARTUP1 8 BRUtH (4)

i

FB

KA

e

]

21-17

ALIGN_OR_SLOW_CUR
RENT_ILIMIT

R/W

00h

X TG A A B ] (5 CURRENT_BASE T/t )
Oh =7.5%
1h =8.0%
2h =8.5%
3h =9.0%
4h =9.5%
5h =10%
6h =11%
7h =12%
8h =13%
9h =14%
Ah =15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h =27.5%
12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%

16-14

IPD_CLK_FREQ

R/W

000b

IPD i i
Oh = 50Hz

1h =100Hz
2h = 250Hz
3h = 500Hz
4h = 1000Hz
5h = 2000Hz
6h = 5000Hz
7h = 10000Hz

13-7

IPD_CURR_THR

R/W

Oh

IPD iR #| x CURRENT_BASE /27 ff) 7 fiifti

IPD_RLS_MODE

R/wW

Ob

IPD RO
Oh = |3}

1h= =&

Jl—eri

5-4

IPD_ADV_ANGLE

R/W

00b

IPD #B 7Y f1 5
Oh=0°

1h = 30°

2h = 60°

3h =90°
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AR

% 5-26. MOTOR_STARTUP1 8 BRUtH (4)

i

FB

KA

e

]

3-2

IPD_REPEAT

R/W

00b

IPD 44T 3
Oh=1&

1h =F¥ 2 &
2h = P15 3 Ik
3h="F¥ 4 X

OL_ILIMIT_CONFIG

R/W

Ob

TFEA e R A e
Oh = H1 OL_ILIMIT 5 SIFIJF3F B R B
1h = H ILIMIT 5 SCRIJT IR LR B

IQ_RAMP_EN

R/W

Ob

Iq TE56 32 IR 2 10T
Oh =2t Iqg T k%
1th=JaH Iqg TR

5.3.5 MOTOR_STARTUP2 #77#% ( #i#s = 44h ) [K /i = 00000000h]
# 527 R T HTHECE BHUS SR E 2 K57,
% 5-27. MOTOR_STARTUP2 775 Bt i B

L

TB

R

LA

BiH

31-27

OL_ILIMIT

R/wW

Oh

FEE RS (4 CURRENT_BASE I H 4L )
0h =7.5%
1h=8.0%
2h =8.5%
3h =9.0%
4h =9.5%
5h =10%
6h =11%
7h =12%
8h =13%
9h = 14%
Ah =15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h =27.5%
12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%
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% 5-27. MOTOR_STARTUP2 8 BRitH (4)

fir FB

KA |

26-23 |OL_ACC_A1

R/W Oh FEH NI S5 A1
Oh = 0.01Hz/s
1h = 0.05Hz/s
2h = 1Hz/s

3h =2.5Hz/s
4h = 5Hz/s

5h = 10Hz/s

6h = 25Hz/s

7h = 50Hz/s

8h = 75Hz/s

9h = 100Hz/s
Ah = 250Hz/s
Bh = 500Hz/s
Ch = 750Hz/s
Dh = 1000Hz/s
Eh = 5000Hz/s
Fh = 10000Hz/s

22-19 |OL_ACC_A2

R/W Oh FFERINIE R4 A2
Oh = 0.0Hz/s2
1h = 0.05Hz/s2
2h = 1Hz/s2

3h = 2.5Hz/s2
4h = 5Hz/s2

5h = 10Hz/s2

6h = 25Hz/s2

7h = 50Hz/s2

8h = 75Hz/s2

9h = 100Hz/s2
Ah = 250Hz/s2
Bh = 500Hz/s2
Ch = 750Hz/s2
Dh = 1000Hz/s2
Eh = 5000Hz/s2
Fh = 10000Hz/s2

18 AUTO_HANDOFF_EN

R/W

Oh

H B He i BE
Oh =2 B3 P1# ( HEH OPN_CL_HANDOFF_THR )
1h = B A sI#H

30
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IR

% 5-27. MOTOR_STARTUP2 8 BRitH (4)

i

FB

KA

2 |l

17-13

OPN_CL_HANDOFF_TH
R

R/W

Oh TEA B S Y B AE (1 MAX_SPEED M E4rLL )
Oh=1%
1h=2%
2h=3%
3h=4%

4h =5%

5h =6%
6h=7%
7h=8%
8h=9%

9h =10%
Ah =11%
Bh =12%
Ch=13%
Dh =14%
Eh =15%
Fh=16%
10h =17%
11h =18%
12h =19%
13h =20%
14h = 22.5%
15h = 25%
16h = 27.5%
17h = 30%
18h = 32.5%
19h = 35%
1Ah = 37.5%
1Bh =40%
1Ch =42.5%
1Dh = 45%
1Eh = 47.5%
1Fh = 50%
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% 5-27. MOTOR_STARTUP2 8 BRitH (4)

AL

FB

KA

e

]

12-8

ALIGN_ANGLE

R/W

Oh

X5 A B
Oh =0°

1h = 10°
2h = 20°
3h =30°
4h = 45°
5h = 60°
6h = 70°
7h = 80°
8h = 90°
oh = 110°
Ah = 120°
Bh = 135°
Ch = 150°
Dh = 160°
Eh =170°
Fh = 180°
10h = 190°
11h = 210°
12h = 225°
13h = 240°
14h = 250°
15h = 260°
16h = 270°
17h = 280°
18h = 290°
19h = 315°
1Ah = 330°
1Bh = 340°
1Ch = 350°
1Dh = A&
1Eh = i
1Fh = A& M

7-4

SLOW_FIRST_CYC_FRE R/W

Q

Oh

MR JE B e TEH I (5 MAX_SPEED KHE 43 EE )
0h=1%
1h=2%
2h=3%
3h =5%
4h =7.5%
5h =10%
6h =12.5%
7h =15%
8h =17.5%
9h =20%
Ah = 25%
Bh =30%
Ch =35%
Dh =40%
Eh =45%
Fh =50%

FIRST_CYCLE_FREQ_S R/W

EL

Oh

TFERA TS 55 . USRI IPD 5 S 151 i a4
Oh = 1 SLOW_FIRST_CYC_FREQ & X
1h =0Hz
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13 TEXAS
INSTRUMENTS
www.ti.com.cn AR

% 5-27. MOTOR_STARTUP2 #7737l (42)
A FB& il =i L]
2-0 THETA_ERROR_RAMP_ R/W Oh FTRMESER 0 5IFE 0 28§ ZEH T 2
RATE 0h =0.01°/ms
1h = 0.05°/ms
2h =0.1°/ms
3h =0.15°/ms
4h = 0.2°/ms
5h = 0.5°/ms
6h = 1°/ms
7h =2°/ms

5.3.6 CLOSED_LOOP1 #7##% ( hi# = 48h ) [E1{/ = 00000000h]
% 5-28 R T HTHCE MR E 1 5725
# 5-28. CLOSED_LOOP1 #fFa¢FBtii il

e FB RE b |¥8
31-30 |RESERVED RW Oh {7
29-28  |CONTROL_MODE RIW Oh FOC F¥fIE T

Oh = PHM & 12 1
1h = HIFRZh R
2h = PIASE R
3h = R .

27 |HIGH_FREQ_FOC_EN RIW Ob |5/ R FOC SRAF . RRES A , o FI T HALMES [0 CPU #4
HEAE.

Oh = =it FOC Ji M ( &K FOC %% 10kHz )
1h = &4l FOC %R ( K FOC % 5kHz )
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TeExASs
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% 5-28. CLOSED_LOOP1 HfF8rBuill (4)

fir FB

KA |

26-22 ILIMIT

R/W Oh
FIETSMEL )
Oh =7.5%
1h =8.0%
2h =8.5%
3h =9.0%
4h = 9.5%
5h =10%
6h=11%
7Th=12%
8h =13%
9h = 14%
Ah = 15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h = 27.5%
12h = 30%
13h =35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%

PHFR ARG 2R P A 2 FEE 42 1) ) BB A1) (5 CURRENT_BASE

21-20 MTR_STOP

R/W 00b RALE 1 92
Oh = FifAZ
1h = EFMEHE
2h = iz}

3h = £

19 OVERMODULATION_
ENABLE

RIW 0b bRl Llkidsa
Oh = Z& /{13 i 1

1h = 3 L i)
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13 TEXAS
INSTRUMENTS

www.ti.com.cn IR

% 5-28. CLOSED_LOOP1 R FBIH (4)

ZA PR i Hhr | w8
18-14 CL_ACC R/W Oh FHER In#
Oh = 0.5Hz/s
1h = 1Hz/s
2h = 2.5Hz/s
3h =5Hz/s
4h = 7.5Hz/s
5h = 10Hz/s
6h = 20Hz/s
7h = 40Hz/s
8h = 60Hz/s
9h = 80Hz/s
Ah = 100Hz/s
Bh = 200Hz/s
Ch = 300Hz/s
Dh = 400Hz/s
Eh = 500Hz/s
Fh = 600Hz/s
10h = 700Hz/s
11h = 800Hz/s
12h = 900Hz/s
13h = 1000Hz/s
14h = 2000Hz/s
15h = 4000Hz/s
16h = 6000Hz/s
17h = 8000Hz/s
18h = 10000Hz/s
19h = 20000Hz/s
1Ah = 30000Hz/s
1Bh = 40000Hz/s
1Ch = 50000Hz/s
1Dh = 60000Hz/s
1Eh = 70000Hz/s
1Fh = IR
13 CL_DEC_CONFIG RIW Oh PR Rk o i
Oh = H1 CL_DEC & LI FI BRIk
1h = {1 CL_ACC & SUI¥ ¥
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13 TEXAS
INSTRUMENTS
A IE A www.ti.com.cn
% 5-28. CLOSED_LOOP1 HfF8rBuill (4)
LA FE ey gt L]
12-8 CL_DEC R/W Oh PR RGE . 1024 AVS #i25H H CL_DEC_CONFIG ##% &~ “0”

B, Az AR
Oh = 0.5Hz/s

1h = 1Hz/s

2h = 2.5Hz/s

3h = 5Hz/s

4h = 7.5Hz/s

5h = 10Hz/s

6h = 20Hz/s

7h = 40Hz/s

8h = 60Hz/s

9h = 80Hz/s

Ah = 100Hz/s

Bh = 200Hz/s

Ch = 300Hz/s

Dh = 400Hz/s

Eh = 500Hz/s

Fh = 600Hz/s
10h = 700Hz/s
11h = 800Hz/s
12h = 900Hz/s
13h = 1000Hz/s
14h = 2000Hz/s
15h = 4000Hz/s
16h = 6000Hz/s
17h = 8000Hz/s
18h = 10000Hz/s
19h = 20000Hz/s
1Ah = 30000Hz/s
1Bh = 40000Hz/s
1Ch = 50000Hz/s
1Dh = 60000Hz/s
1Eh = 70000Hz/s
1Fh = ToIR1E

7-8 PWM_FREQ_OUT

R/W oh il PWM JT 4514
Oh = 10kHz
1h = 15kHz
2h = 20kHz
3h = 25kHz
4h = 30kHz
5h = 35kHz
6h = 40kHz
7h = 45kHz
8h = 50kHz
9h = 55kHz
Ah = 60kHz
Bh = 65kHz
Ch = 70kHz
Dh = 75kHz
Eh = Ri& ]
Fh = F& M
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www.ti.com.cn

AR

% 5-28. CLOSED_LOOP1 HfF8rBuill (4)

fir FB

KA |

14 PWM_MODE

R/W Ob PWM i
Oh = FE 487 ] 5< 5 1
1h = RS B ]

3 AVS_EN

R/W Ob AVS i H
Oh = ZEH]

1th=JaH

2 DEADTIME_COMP_EN

R/W Ob HE DI ()M e

Oh = &/
1th =3 H

1 SPEED_LOOP_DIS

R/W 0b SR L
Oh =i

1h = 51

5.3.7 CLOSED_LOOP2 #77#% ( #hi# = 4Ch ) [R1/ = 00000000h]
% 5-29 JoR T TICE A E 2 31745 .

% 5-29. CLOSED_LOOP2 &7 7Byl

iz FB

RA 2 |

3128  |ACT_SPIN_THR

R/wW Oh
Oh = 100%
1h =90%
2h =80%
3h =70%
4h = 60%
5h = 50%
6h = 45%
7h = 40%
8h = 35%
9h = 30%
Ah = 25%
Bh =20%
Ch=15%
Dh =10%
Eh =5%
Fh=2.5%

T3 B A RME (& MAX_SPEED HJF 7L )
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% 5-29. CLOSED _LOOP2 HF8rBuil] (4)

i

FB

KA

e

]

27-24,

BRAKE_SPEED_THRES
HOLD

R/W

Oh

BRAKE 5| BRI AL (EE I ( AIZh . il 2h st 5613h ) i
¥ BIME (5 MAX_SPEED MG /0 tL )
Oh = 100%

1h = 90%

2h = 80%

3h =70%

4h =60%

5h = 50%

6h = 45%

7h = 40%

8h =35%

9h =30%

Ah =25%

Bh = 20%

Ch=15%

Dh = 10%

Eh =5%

Fh=2.5%

23-19

BRK_CURR_THR

R/W

Oh

HIBHFARE (5 CURRENT_BASE [E4rth )
Oh =7.5%
1h =8.0%
2h =8.5%
3h =9.0%
4h =9.5%
5h = 10%
6h =11%
7Th=12%
8h =13%
9h = 14%
Ah =15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h = 27.5%
12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah = 75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%
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13 TEXAS

INSTRUMENTS
www.ti.com.cn EAERA
% 5-29. CLOSED_LOOP2 HF &8+ ()
A FB& il =i L]
18-14 LEAD_ANGLE R/W Oh FE L PRI AT A ( BLEERERAL )
0-15=1*fi{g
15-31=2*(fifd-15)+15
13-0 RESERVED R/W Oh 158
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5.3.8 FIELD_CTRL #7#7#% ( ## = 50h ) [E{i = 00000000h]

% 5-30 B T T B REIE 7 5 B R A7 2

% 5-30. FIELD_CTRL #7728 Yt B

fr FB KA

hr

]

31-7 3 R

Oh

TRE

6 MTPA_EN R/W

Ob

JA A P 2 R B O HAE P ] (MTPA)
Oh = %EH MTPA
1h = J5H MTPA

5-4 FLUX_WEAK_REF R/wW

00b

7E SRR T BRIV I Bk
Oh =70%
1h = 80%
2h = 90%
3h =95%

3-1 FLUX_WEAK_CURR_RA
TIO

R/wW

000b

9575 IR HER BORME ( BLILIMIT B4 BR0R )
Oh = fUAFAEEIAFR

1h =80%

2h =70%

3h =60%

4h = 50%

5h =40%

6h = 30%

7h =20%

0 FLUX_WEAK_EN R/wW

Ob

Je 2R ] 55 Bz ] (MTPA)
Oh = ZE ] g5
1h = Ja 551

5.3.9 FAULT_CONFIG1 & ## ( #i# = 54h ) [K 1/ = 00000000h]

#* 5-31 Jon T TRCE MR E 1 A 74% .

% 5-31. FAULT_CONFIG1 & 28 B i B

hir FB KA

Shr

e

31-6 RESERVED R/W

Oh

TRE

5-2 LCK_RETRY R/W

Oh

B o 0 2 X )
Oh = 100ms
1h = 500ms
2h=1s
3h=2s

4h = 3s

5h =4s

6h = 5s

7h =6s
8h=7s

9h = 8s

Ah =9s

Bh = 10s
Ch=11s
Dh=12s
Eh =13s
Fh =14s
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13 TEXAS

INSTRUMENTS
www.ti.com.cn AR
%% 5-31. FAULT_CONFIG1 78Rl (&)
LA FE ey gt L]
1-0 MTR_LCK_MODE R/W 00b LA E R

Oh = BHLEUE Il 3 AR ; nFAULT H2L ;
1h = #FE7E LCK_RETRY B [a])5 H 31iERR

2h = HHLEUE TR .

3h = ZE ] LB Ao

5.3.10 FAULT_CONFIG2 &7##% ( #i# = 58h ) [K1/ = 00000000h]
*5-32 JRoR THTECBE MR E 2 M7 f74.

% 5-32. FAULT_CONFIG2 %7758 7 Bt il B
IoA B e 2R %
31-27 RESERVED R/W Oh feg
26 LOCK1_EN R/W Ob BE 1 B R
Oh = 2%/
1h = i

25 LOCK2_EN RIW 0b BUE 2 - B BEMF {difk
Oh = 24

1h =5 H

24 LOCK3_EN RIW 0b Bl 3 1 ElpLERE

Oh = 24H]

1h=J5H

2321  |LOCK_ABN_SPEED RIW 000b | S e AE B ( 5 MAX_SPEED I 4h 1 )
Oh = 130%

1h = 140%

2h = 150%

3h = 160%

4h = 170%

5h = 180%

6h = 190%

7h = 200%

20-18  |ABNORMAL_BEMF_THR RIW 000b |5k BEMF 8B ( 5 Hi BEMF M 45t )
Oh = 40%

1h = 45%

2h = 50%

3h = 55%

4h = 60%

5h = 65%

6h = 67.5%

7h =70%
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%% 5-32. FAULT_CONFIG2 778 (&)

i

FB

KA

e

]

17-13

NO_MTR_THR

R/W

00000b

TCEALH IR ( & CURRENT_BASE M 41t )
Oh =7.5%
1h =8.0%
2h =8.5%
3h=9.0%
4h =9.5%
5h =10%
6h =11%
7h =12%
8h =13%
9h =14%
Ah =15%
Bh =16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%
11h =27.5%
12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%

12-8

RESERVED

R/W

Oh

TRE

7-5

MIN_VM_MOTOR

R/W

000b

BAT AL BN R (5 BASE_VOLTAGE M E 4rLtL )
Oh = FERAH

1h=5%

2h=10%

3h=12%

4h = 15%

5h = 18%

6h =20%

7h =25%

MIN_VM_MODE

R/wW

Ob

YN Y
Oh = KL 417
1h = URHIRAETAETEEZ N, WA 3055k
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13 TEXAS
INSTRUMENTS
www.ti.com.cn AR

%% 5-32. FAULT_CONFIG2 Rt (42)
iz FB B gh | B
3-1 MAX_VM_MOTOR R/W 000b AT AR B ORHE (5 BASE_VOLTAGE HIH 4t )
0Oh =60%
1h = 65%
2h =70%
3h =75%
4h = 80%
5h = 85%
6h = 90%
7h = fKHUE
0 MAX_VM_MODE R/W Ob o i e A
Oh = i R4
1h = IR AEL TS E a2 i | W AR

5.3.11 MISC_ALGO #7#% ( #i# = 5Ch ) [£1i = 00000000h]
% 5-33 J&on T T 2 PR IR A B 35 A7 3% o

% 5-33. MISC_ALGO ZF 57 Bt i
AL FB %% gh | B
31-20 RESERVED R/W Oh 1588
19-16  |CL_SLOW_ACC R/W oh B 1 o 2 ot S £ PR 3
Oh = 0.1Hz/s
1h = 1Hz/s
2h = 2Hz/s
3h = 3Hz/s
4h = 5Hz/s
5h = 10Hz/s
6h = 20Hz/s
7h = 30Hz/s
8h = 40Hz/s
9h = 50Hz/s
Ah = 100Hz/s
Bh = 200Hz/s
Ch = 500Hz/s
Dh = 750Hz/s
Eh = 1000Hz/s
Fh = 2000Hz/s

15 IPD_HIGH_RESOLUTION RIW 0b IPD 54 9% A i
_EN Oh =%
1h =5 H
14 FAST_ISD_EN R/W 0Ob PRTH ) U AR I

Oh = 25U ISD

1h = j5 FtRiE 1ISD

13-12 ISD_STOP_TIME R/W 00b 75 B B A 1 B R R ]
Oh=1ms

1h =5ms

2h = 50ms

3h =100ms

11-10 ISD_RUN_TIME R/W 00b 75 B FLLIE FEAZ AT IR RR LA (i)
Oh=1ms

1h =5ms

2h = 50ms

3h =100ms
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# 5-33. MISC_ALGO FERTFEUH (4)

fr

FB

KA |

9-8

ISD_TIMEOUT

R/W 00b ISD o u] SER I3 B B 7 [va i AR I
Oh = 500ms

1h = 750ms

2h = 1000ms

3h =2000ms

7-5

AUTO_HANDOFF_MIN_B

EMF

RIW 000b | Uj#eltif /s BEMF
0h = 0mV

1h = 50mV

2h = 100mV

3h = 250mV

4h = 500mV

5h = 1000mV

6h = 1250mV

7h =1500mV

4-3

BRAKE_CURRENT_PER

SIST

R/W 00b 1B 30 18] R T R AL P e 482 6 [
Oh = 50ms

1h =100ms

2h = 250ms

3h =500ms

2-0

REV_DRV_OPEN_LOOP

_DEC

R/W 000b
Oh =50%
1h = 60%
2h =70%
3h =80%
4h =90%
5h = 100%
6h = 125%
7h =150%

S5 16 3R ) T3 ek gt 3 18] 2 157 64 07 3 sk B2 ¥ 4 B

5.3.12 PIN_CONFIG & ##% ( ### = 60h ) [ 1/ = 00000000h]
% 5-34 [N T TR ERELES| R 551725

% 5-34. PIN_CONFIG &7 8FRiHiH

Hr

TFB

KA ghr |3

31-20

RESERVED

R/W Oh ]

19

VDC_FILT_DIS

RIW Ob  |Vdc i HAEA
Oh =g H
1h = 455

RESERVED

R/W Oh fRe

BRAKE_PIN_MODE

R/W Ob 50 51 s
Oh = fiRMi3h
1h = X530

BRAKE_INPUT

R/W 00b 30 51 B

Oh =t £ 5] B 3h

2h =G5, AHIBISE
3h = {5 I h

1h = 1245 BRAKE_PIN_MODE 78 % 3| J{IA1 1] 5h/% 5%
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S

5.3.13 PERI_CONFIG #7#§ ( #i# = 64h ) [£1 = 00000000h]
% 5-35 s T H T ECE AN AE 7

2% 5-35. PERI_CONFIG1 & {F8s B8

™

FB

KA

hr

]

31-15

RESERVED

R

Oh

TRE

14-9

MCU_DEAD_TIME

R/W

Oh

DN ATHEG O - 5 2 18 /82 F 9 5E [X B} 1] = 50ns x MCU_DEAD_TIME

8-4

BUS_CURRENT_LIMIT

R/W

00000b

REHMRAE (5 CURRENT_BASE HE L )

0h=7.5%
1h=8.0%
2h =8.5%
3h =9.0%
4h =9.5%
5h =10%
6h=11%
7h =12%
8h =13%
9h = 14%
Ah =15%
Bh = 16%
Ch=17%
Dh =18%
Eh =20%
Fh =22.5%
10h = 25%

11h =27.5%

12h = 30%
13h = 35%
14h = 40%
15h = 45%
16h = 50%
17h = 55%
18h = 60%
19h =70%
1Ah =75%
1Bh = 80%
1Ch = 85%
1Dh = 90%
1Eh = 95%
1Fh = 100%

BUS_CURRENT_LIMIT_E

NABLE

R/W

Ob

P R A e

Oh = %%

1h = 5

2-1

DIR_INPUT

R/W

00b

DIR 5l i

Oh = 451 i DIR

1h = @i e £ e % OUTA-OUTB-OUTC i DIR 51
2h = i@ W e OUTA-OUTC-OUTB 7 i DIR 51l
3h = fi#f#5] /1 DIR

DIR_CHANGE_MODE

R/W

Ob

%t DIR 3| IR A AL AL 0w 7
Oh = 7RI DIR ASHLI A% L BLES 1l #3001 1SD 172
1h = 7 KRB IR E LA [ 2 o BB e 77

ZHCUBU7B - MARCH 2024 - REVISED NOVEMBER 2024

TR

English Document: SLAU927
Copyright © 2024 Texas Instruments Incorporated

MSPMO T 1£/##5 FOC gL #5m 45


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBU7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBU7B&partnum=
https://www.ti.com/lit/pdf/SLAU927

F1F S

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.4 FiFURA TS ( HhE = 0x20200430h )
FiPORAS 57 B — LA FF AR, P A 500 25 77 SR B AR 26 A7 2
T AT A 4 i pUserStatusRegs 7 CCS 55U M @AM — RIVRAE 175

%% 5-36 FIHH 1 AT T RS E ) E Lo

* 5-36. P RAEFHEH

g KA HhitE L]

SYSTEM_FAULT _STATUS USER_FAULT_TYPES NO_FAULT 5E SRR PR o
MOTOR_STALL : 875 HUMLAN 2 b - 57
BEMF. JGribl. A
VOLTAGE_OUT_OF_BOUNDS : 875/ E&
LOAD_STALL : #5775 IPD (.
HARDWARE_OVER_CURRENT : #5755 B
2 FEL Y PR A e
HV_DIE : WIREH |, $8/mik IR 30 & d ks .

V_DQ_FILT IQ GLOBAL 27 1Q27(0) FeaRiEn T AL IS Vd F1 V. B PILE
I R H

I_DQ_PI IQ GLOBAL 27 1Q27(0) TR HLIE P42 148 Kp A1 Ki {f.

Pl_SPEED IQ GLOBAL 27 1Q27(0) R FOC EELL PU B I Pl 5] 38
By S v AL A S AR o

PI_POWER IQ GLOBAL 27 1Q27(0) ¥Rt FOC HiLLL PU B B IR Pl {8
S AR A s 5

PI_ID IQ GLOBAL 27 1Q27(0) TR H FOC 5Ll PU % B B Pl i3
) 32 T (LR AT

PLIQ IQ GLOBAL 27 1Q27(0) R FOC EED) PU % B IEAS IR PI 2
)25 1% ik A N S B

ESTIMATED_SPEED IQ GLOBAL 27 1Q27(0) 57 B FOC X8 532 £ 30 ) LG i, DA
PU 547,

DC_BUS_VOLTAGE IQ GLOBAL 27 1Q27(0) FER UL PU o7 [ B9 24 26 L S A

TORQUE_LIMIT IQ GLOBAL 27 1Q27(0) g FOC LB it 1F 22 B i 125 1) S8 VR PR 1
MAEHEF ClosedLoop1 o & H ik B HIBRAE .

GATE_DRIVER_FAULT _STATUS | 4% = s 0x00000000h 5 XAE gateDriverLib H1 SIFIHIR IR 2l 2845
]I

CONTROLLER_FAULT_STATUS | 5742 s 0x00000000h S Y AE main.h B S FOC ] B i i
2]
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6 AP

AT B AL B P Bl B BC ELAE PR P s AR FELIE R, o AT IR 1 S S HGEAT IR AR 200 R, LU
TRAE AR b BRIE LR L . “FIFR” 58 SONTEAL IR P3R5 2], G o RUL DA iy R P58 A v g e

6.1 RGMLESH
RGEEE X T 5 RGAAKK EES L, T8 AR AR R R R s R pLieR .

PAR 2 N SEBLHER I e A% i 4s FOC iaATMia € M — 4RSS 4. AL pUserinputRegs R IX S48 BV INEIE
BAE .
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6.1.1 ) GUI EEZ% =4

i GUI #[1] System Configuration U1 [HIEC & R S40 , W NFm. WRCTES € RAEM BT SE0T T
afE , W GUI T & 7E4% T READ ALL REGS B B R ERIAGRFR(E . AR i 25 BN i B 25000047 AH N 58T

& 6-1. GUI RESHLE

6.1.2 LIZKk (m Q) 98071981 HBFH

R LR , el LUt System Configuration 11 ] mtrResist Z$4i N LA FELFE ( PAZBK (m Q)
AL ) o QSR B R, A A AT 3 2D AT s A (A R R R 3 S A 1) L LR DA 2 SR H B
AFEELRE , Gn s PEI & BT o

Phase resistance = Measured Phase to Phase Resistance x (0.5) (2)
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P R BEL R 48 55 R4 AR A B ol Sk BB Rpyy o 01 6-2 P el &0 B TR Se M = M TR SR 4L s LS & Y .

Phase A

Phase C Phase B

&l 6-2. fEfEHIIE

6.1.3 LIS (1 H) X807 gy 8] # /e

MR+ |, {fH System Configuration Ui[i H ] mtrinductance Z4i LA (1w H) AHEAH A AR
B T TAENLEE B A LCR RAE 1kHz A I & AT 7 P AH 00 A 1] F 8. J8 el K+ ) FLBR s DA 2 SRHE
AR, Wik 6-3 Fis.

Phase Inductance = Measured Phase to Phase Inductance x (0.5) (3)

FLAR FRURE 48 AR 20 Ot Sk iR FBURR Lpyy , a0 6-3 Bz o T~ BAT AR R U FBBL (il )
TR =R R, R EICPEE AR AR SRR AR AR ] s N R SRR = TR SR A R AL
HEm .

- Len_PH
Phase Ce¢~ v Phase B

& 6-3. RN &

6.1.4 IPMSM H #1597 %

IPMSM ALY A A2 0T TEAZ RN B % 1l 1A FUR AR R BE & T FOC 8% | #% M8 (Lq - Ld)/(Ld + Lq) EA
I RECE S Y UG A

BT Ld A1 La {8 F 8] 55 & AT A I R, JEAE— R e R e h S8 R i O B . S K & B
AARIEA La , e/ & A AT BRI L.

6.1.5 #4] BEMF %%

EH ML EEER |, H P RE% LL mV/IHZ 45 N ALY BEMF % %L Ke , 7+7E System Configuration 71 -
¥ mtrBEMFConst #wfE N Ke x 10,
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AP 5 R 4 AR 5 % Ke (BA mVirpm. mV*sec/rad Jy 567 ) AR H %L Kt ##h Ke ( L mV/Hz i
BT ) S

Ke [m_V *60
mV] _ PM
BEMF Constant| 7| = oo pars 4)

\4

BEMF Constant[% = A

Kt [mN : m]*Zn
¥ polepairs ®)
pO e palrs

R ENLRA BER |, NS T3 e L, (R B R NS PRI B S o s s b HE B I 52 Bk
JERLE . DU Ep ( LRV AL ) MIRIRIBE Tp ( LISOYHRAL ) o THEL BEMF %4 Ke , W7 7250 6 T
No

Bemf ConstantKe = Ep*Tp / /3 (6)

6.1.6 ZEHE/E (V)

FER HE RN AL i R G ml R e K S R R A7 B R . 7E GUI System Configuration T [
voltageBase ZH i N RGUEEMN AR ( DAMRFE AL ) o B AT DURRE f R 7 A BE 20 2% FeRE R1 R R2 DA
J% 3.3V [l EFE ADC HE (FSV) IHERGUEM B |, iy sl 7 PR, AR5 KBS RNEARE | 55
I 2-3,

_ ADC Full Scale Value _ 33V
Baseyoltage = Vgltage Divider Scaling Ratio — __ R1 (7)
RI+R2Z

i, 75 B YR FL 21 ADC S\ I BH 2> R 28 113658 1/20 I R4+, 2R ADC mlill £ & KR A
HJE Jy 3.3V x (1/20) = 66V.

6.1.7 ZRBF (A)

FEAR HE A e s H ML ) AR G rp Rl SO FE LA IR . B P #E GUI System Configuration T [ currentBase
SHPIN RGN ( VRN EAL ) o P AT DRSS DR 22 8 B AT 1 L S I K 2548 25 (CSAGAIN) Al
3.3V i =2 ADC HLJE (FSV) RIFHE RGBT , W FEat 8 iR, 7ELL 1.65V 1EAE B W% 15
N, 2 R R 2 SR SRR XA HE A

ADC Full Scale Value 3.3V
Basec ¢ = = 8
urren Z*CSAGAIN[%] Z*CSAGAIN[%] (8)

Bl , /£ CSAGAIN = 0.15V/A I &4 |, FER R EL ADC s K& RS RN 3.3V / (2 x 0.15V/
A) = 11A.

&E
{ERSLIRAN 2R A b, nladE s 12C 8k SPI B A5 FH FBH 33 E 4% CSAGAIN & B N ZFffas. AR
fATHc B IR 2% CSAGAIN & & 115 5 | S E T 8- Ik sh ss 5 2% .

ISR ARG AT A A I B P (Reense) AEMRMK (VIV) D9 507 H) CSAGAIN , AT BLE T 7 FE3C 9 15 CSA # i
( MR/ AL ) «

CSAGAIN|%| = Rspnsp XCSAGAIN [7] (9)
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6.1.8 A HYIHIF (Hz)

{f F B LB , F Al LL# ] System Configuration 7 [ 4 (1) maxMotorSpeed % %k Nt KHHLITZR (LA
Hz A7 ) o WisRubBdmAvTH |, - mr DU RO SO B HLY L 8 (RPM). B P AT DU A 5 #2X 10 45 B
RPM Sy 547 ) AL LR S 5 456 DL Hz Dy B4 (1) FELTLATE

NPpolePairs " ®Mechanical
fElectrical = 60 (10)

Horr

W Mechanical %*ﬂ*ﬁ%ﬁ B $‘1ﬁy‘j%/§3\%¢ (RPM)
* fElectrical FEBNEE | BRI (Hz)
* N polePairs %EE*)H‘&XHL%Z

#iE
FEBA PR R A O T 0 E P AL
1. SRR IR, IR O ro PR S BV IR T o HLAIUE HiAL . 52097 L.
2. FHIVER VBRI A, KRR V- 3B B AH. R AR RRC , AT AR
BT AR
TP, ¥ MAEEN R R EfE ML E.
TR T, BRI T2 50— MEEM B BT IR IR A R AL B TR E .
O IR GERENUMAIE I BORS E AL B BOEAT T, B BN B L 2 R TS AR

ERANLA NSRS . ALsh ORI € 2 /0 5 7 F K0S Rl O HUBOE 6 AR B o

ok w

6.2 B AL e i B

£ GUI TECE R4 330U , I/ W LLRI{E Register Map T 1 it B 27 77 2 W AHA L 340, & 6-4 iR, 2R
BT, BEEA @R E , fTLL#E % “READ ALL REG” #41% H it 3] GUI #.

K 6-4. F 7230 GUI T

6.2.1 ZLX AP35

Ttk ligkds FOC fiKFE N BEMF b SO EAGIARAS IR B b B2, i LR Be Al T4 IR A s L AT B
PARFEFE ie e , DRt 70 B R A
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FOC SiE ARG Z ARSI L | Bels LU I L rl S R s AU HRITY | sl AR D0 2] T e 84 70 B R
BRI SLA AT A 55 CAE R LA B . DU S50 4 1R S L H g LR SR T T ELRT R e e T 5
FIFEARCE . WRIEFATTH e Fh g BUE AT BLEE |, 52T 6.3.

6.2.1.1 2/ ISD
WIGRIEFEAST I (ISD) ThEEnl 7E AL AR AL N B gt N L. X HRR AW KU RS S SE JE 3. 6T AL 3

Klehe , BRAE I T @il /£ Register Map 1 i & isdEn = 0 KEEH] ISD Dhfig. A TREAHENLIHNL | LR
FER P iy & Z BT AL T R3S . ZEEE xS ISD WMAOLRAL , ST 7.

& 6-5. 7£ GUI H2£F ISD
6.2.1.2 HAHLE BhEI - XI55

M HHUAER RS R | LN 558 B 2 i ) 7% 5 [ 52 (19 ALIGN_ANGLE Xf5% , Horhse SCH s R il FH
YEFISE X ALIGN_TIME (L FHE. BRIMEWL T , £ MOTOR_STARTUP1 /) MTR_STARTUP [t &+ , HHLS
LT E AN FF (mirStartUpOption = 0b). X T3EA e | 15468 FH3E A T K 2 B L SRS 50

R LR BEEL & I B FAF |, iE7E Register Map T _E 1 K alignOrSlowCurrentLimit Z%1. 4 <A
R FEEEE , WS 7.
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& 6-6. GUI FHETENLE S

6.2.1.3 HHLITIREHK

NT WSS OIS AL DI R 2 0 B R85 BEMF. 7RG shilE , FOC Sk H TRk
i 28 A ML DR DA B T, BRI 281 BEMF. ERNFEILT |, X T HNLMEA e , FARRA SR E N
TRV — TR E |, R EEH TR HCEN. 25 b U1 ) PR ) UG IE TR IR 5 Thae |, ik grE
Motor Tuning 7{ifii -/ ALGO_DEBUG_CTRL Hv¥ closedloopDis ¥y 1b. #7 & i#t—L ik B shistia] | &5
AT T XA Bk REEAT IO

WM, —BEE M 7 A, ENSCE OL_ILIMIT % 2 A AR AE L2 B V)4 ( closedloopDis =
0b).

A 6-7. 1£ GUI i BEZEH A
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6.2.1.4 BN R

RN TR R R el e | B e LR AE AN B% FE LIS O N 9R% , I W] LAE RAM ALGO DEBUG 2
SRR IFIABC ELREAT A -

BIOUHE TR B B NS EO% |, F /7 T LA7E Register Map Uil %5 currLoopDis 1 if 1% &
forceVQCurrLoopDis #1 force VDCurrLoopDis 2% F HL i 5 i

RAM ALGO DEBUG 2
algoDebugCtrl2

forceVQCurrLoopDis 0 .
forceVDCurrLoopDis 0 :
currLoopDis 1 :
statusUpdateEn 0 -

& 6-8. £ GUI FZEF] HHRIF %
W Vd F Vg B LA LR . — B AL LUE T e fE |, 1M %2 Motor Tuning TLIHI [ “User Outputs” #i4)
HE) 1d A g B DURS 7 FE IR R R R
6.2.2 [ F & K12 JEE YL 72 ) 4 A0

FEHNLRFEEAL T PRRAS GO R3S |, FH P el LU IS /£ Motor Tuning DU &R
ALGO_DEBUG_CTRL [ closedloopDis = 0b KU 21| A1 . 4 B DLT 25 5 S8 PR P i

6.2.2.1 Stxf PHIRE BEFEHIH Pl 25183

6.2.2.1.1 =%

FOC Bk HMAN I Pl 4EHlgs , A EHIZH T 1d # 1q , 2Bl flRGE R . B4 PlLEHI28H Kp AT Ki
ZEUHE , ATiEd Motor Tuning TLTH H ) currLoopKp F1 currLoopKi 4T HCLE -

T IEAI |, 15 currLoopKp Fl currLoopKi ZHILE N “0” , MERIE AL SE 8 ahit X sy |, Hf R mre

GUI 1 Motor Tuning G i) “User Outputs” #73H. XEEE AT LAE— B 88, DMERGREEREAE ] R G R3]
&

BN o
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& 6-9. GUI “Motor Tuning” W T {1 Pl FRE&RL

6.2.2.1.2 FEFHIZE L

FOC 53348 48 ple =i B2 42 ) IR B T R A I A B | Z IR B Bh FAEA R IS AT 454 PR e e e 1 i 2 /e 5 1 Th
., n[iEid Motor Tuning Ti1fii I “System Configurations” 54+ ] speedLoopKp F1 speedLoopKi fit & Kp Fl
Ki 280, EFEIRER/ D) 2005 (1 4 Y F T2 AR = i s i Bk v . @ 7E GUI ) “Register Map” B[ H LA
closedLoop? AL B KECE ILIMIT | B DLPR il B AR B/ DD 2 20 2% (A0 i 1 o 22400k B35 S 4%/ ) 26 TR B 1 i HH M RN, 5L
AR CABH 1R AR A MR

TR IR ) Kp A1 KiE |, 5 HAT PL A -

1. Hi¥ closedloopDis BN 1b , ¥ AL B NTETF A RS ied: . Wi autoHandOffEn ¥ &N 0b K2k
H B 8h7)4k .

i FH olCIHand OffThr ¥4 P13 U1 48 (1 15 B A i K8 L 129 50%

¥ userlnputMotorStartUp1 &7 17 2% H 1) igRampEn fL 1% & A 1b.

HL IR RV I T A, IR AR AT RE (K Igref , DU DA% 5E 1) BB FE I8 AT o

LA ST SE B 5 #% Kp [SPD_LOOP_KP] @ SpeedLoop K, = Current Reference at olCIHandOffThr in
Amps / olCIHandOffThr in Hz

il FH A U HSUE B 3 2% Ki [SPD_LOOP_KI] = Speed Loop K; = Speed Loop K, x 0.1

7. #ILiERR GUI Register Map Uiiii H it & [ closedloopDIS to (Ob) , & FHH¥h.

arwnN

o

B
WS Kp 1 Ki B RIS . 5 FR B SO |, WEF AR EERE Kp M Ki, B
FISEM TR R
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6.2.2.2 JIAR TS BT E 3 2 A3

NAREIR 1R R 4R A (N AR

ZH EFHEHIR] puRLi FRRERT A FRSEIR Fase
Kp RN P AN 2N R4l
Ki N P e R P2

1. NMAEF&EGL
¥ “Speed Input Command” FUEESCAIEEME. KHEEmAE , #FHF G |, BPLLLYS Speed
Command x MAXIMUM MOTOR SPEED / 32767 fiE L 138 B i «
System Configuration RegIS[E’MaZ
USER CONTROL INTERFACE CONTROLLER TUNING
SPEED CTRL SYSTEM CONFIGURATIONS
speedCTRL speedLoopkp 0.0000 °
speedinput 0 : speedLoopKi 0.0000 :
currLoopKp 0.0000 -
ALGO DEBUG 1 e
algoDebugCtrl1 currLoopKi 0.0000 .
iqRefSpeedLoopDis 0 -
forceAlignAngleSrcSelect 0 :
forcelSDEn 0 -
forcelPDEn 0 -
forceSlowCycleFirstCycleEn ~
forceAlignEn 0 -
closelLoopDis 0 -
forcedAlignAngle 0 ~
clearFit 0 -
& 6-10. 383 GUI BEEEMA
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2. REBIRESE S PR ELERR e

JE M GUI A T “Continuous read status” UI#utZdH I M BN A A o o INRORMA AR (T b |, D
BT,

%7 MSPMO SENSORLESS FOC |

System Configuration ~ Register Map | Motor Tuning

USER CONTROL INTERFACE CONTROLLER TUNING USER OUTPUTS
SPEED CTRL SYSTEM CONFIGURATIONS
~ NO_FAULTS v
speedCTRL speedLoopkp 00000 - USER FAULT TYPES
speedinput 0 speedLoopKi 0.0000 MOTOR STATE TYPES_T MOTOR_IDLE v
0.0000
ALGO DEBUG 1 currLoopkp VdgFilt currentP!

algoDebugCtrl1 currLoopKi 0.0000 d q kp ki
iqRefSpeedLoopDis 0
forceAlignAngleSrcSelect 0

piSpeed reference feedback
forcelSDEn 0

pild reference feedback
forcelPDEn o

pilg reference feedback
forceSlowCycleFirstCycleEn
forceAlignEn N
dloseLoopDis . estimatedSpeed dcBusVoltage torqueLimit
forcedAlignAngle 0
clearFlt 0

FAULT STATUS

ALGO DEBUG 2

algoDebugCtri2 GATE DRIVER FAULT STATUS
forceVQCurrLoopDis o . CONTROLLER FAULT STATUS
forceVDCurrLoopDis o

[E——— |

& 6-11. . GUI ZBUHFERES
3. Wk T AT kR 15 A DA D R R R A A

a. EKHEEMAGLSRENO, BEFEML

b. il E A ALGO DEBUG CTRL1 #iA78s HH G BRI B=AL (ClearFit) Aok b iR iR S T 7745

c. BEHHATY 6.3 PP IR R R b .
6.3 WAL
PUR A 4H T AT AR BRON 25 A7 23 e B Ml A ) s
6.3.1 F % BEMF /= [ABN_BEMF]
MEH ) BEMF H R F& 2 9w FE 10 7% BEMF 18 7 4 Eb [ABNNORMAL_BEMF_THR] LA RiF | £ il & i

Bt dn R4 SR Ke 3 5mV/IHz | Zw#2 i) 5% BEMF BIME N 40% , M4l Ke F%2 2mV/HzZ DURI
Yo R . MR Ke AHERRIS | 2 fid & 1 b

BEMF B{EA MABAL

&0 1 - A5 BEMF HL L FEE B HLEE T 1 R &I R M. Sish S48k (53 ) nl SEtmpLEsE N k. 0T
BEHNEMEAINA , S TERERE . RNEE %, BEMF BEIEHES T, bk b, xF3sn
F, 300K 5% BEMF BIE B E AN 10% , Mgk G fit A& i .

B 2 : WHRmFEN Ke AHER , WTRES itk ILi % . 1548 MOTOR_BEMF_CONSTANT #43 H & 1 i) 20 IR
fE , MESRASERT) Keo
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6.3.2 MEFEHE IR A SR 50 LU BT AL HE [ R A fo

FEHIRA AN A R, P 5 246 € /MO IR LR VE . AERIR IR OLT |, FLAT e AR R A I X2 AT
CASEL H Rk, NS BCEIUR H . BORIRT B . RIS OLT , MOSFET MBI 2E blim B ISAT
VNITES#2 §E U NS

WK RG] 1 kSRR, ERNEE FRE. NIRRT RN S LS, IR MIN_VM_MOTOR # &
NZAE . P LARC B )/ B RV I /E O 225 K BASE_VOLTAGE ] 25% 17l

W EFRE] QRSN E R E , BRI AU S IE B AL S RBUE L . MAX_VM_MOTOR K2 LA
FEIE SN RRIUE FIS I (8 2 i e o AT BABC L 1 e KR 2k L TR VE FEIE 60% £ #x K BASE_VOLTAGE Z [l

&
FOC &gt R =k Z 20 [MIN._VM_MODE] Flid JE & i [MAX_VM_MODE]. #] LUK RERE
FE A B E 3075 KK # R [MTR_UNDER_VOLTAGE] BUAE & AR R M BE st A . AT LA R S
FE AL B N E 30 RS # % [MTR_OVER_VOLTAGE] BRAE A A i Fk g b it B 43

6.3.3 L Al #/E [NO_MTR]

>R P IR T A P I 1 T FELML B R T A LU Sl B

A5 AR R R 2, 0 “BEPER R T TR,

230 - WIRMERIRAAAE | 1 FRICTE LB E B R E [NO_MTR_THR].

7 =mHAR

AT ] B DL e/ 1A TG BB R T M TE PR PR e Bl AR T S S HOIT AR AR AE L ZD IR | DL IRTE
VAR S DS EATLIE RS o PAIRR 8 SON AR AR FAIFE | Forh | AL DA iy 4T R AR SR UE e o

7.1 EHIECEFHR

7.1.1 BHETHE

Al f ] CLOSED_LOOP1 % /74§ ()75 it CONTROL_MODE 7 LA T PURME R T #2541 FOC BiF . /3 2 /4
JE/HLU S e\ Tl SPEED_CTRL #5474 kAL E

7.1.1.1 PR BRI

A LK CLOSED _LOOP1 Zif72sH i) CONTROL_MODE ¥ & Jy Oh ik . 76 Eidiii T |
PE i i A A4 H i B N SPEED_CTRL 1 ( 1Q15 #%50 P.U H ) MBI NIEHE |, fi 3R PI# bl dz i B L
W (LSRR ER ) . PUEEHE N SYSTEM_PARAMETERS it & ) ACTUAL_MOTOR_SPEED /
MOTOR_MAX_SPEED f#.

A~ W MOTOR_MAX_SPEED ## 4 100Hz , M SPEED_CTRL H ik A\ 1% B A Ox3FFFh ( 1Q15
#3000 0.5 PU ), AlK AL B B N 50HzZ.

7.1.1.2 PRI HIBER

A LLiEE % CLOSED _LOOP1 %7782t f) CONTROL_MODE ¥ & & 1h ik FiER. EDhREHERT |
3R 3 ) 25 A7 R % B v SPEED_CTRL E ( 1Q15 #8301 P.U A ) BB NEEE |, (6 FAI3E P # iR fpl

Fifm N IR ( LELRE N AL ) o« P.U Zh 58 SYSTEM_PARAMETERS H it & 1)
ACTUAL_MOTOR_POWER / MOTOR_MAX_POWER 14 .

il i MOTOR_MAX_POWER #& 4 100W , 4 SPEED_CTRL i) #E4i A\ i B v Ox3FFFh ( 1Q15
B 0.5PU) , R4 Lh 50W [1E 2 TR IZ1T AL,

7.1.1.3 FAFRBIEREHIRER

A LLiE % CLOSED _LOOP1 %47 #:H1 ) CONTROL_MODE ¥ & & 2h ik Bt EHmEZHET |
P | B P 4s R B SPEED_CTRL 1 ( 1Q15 #4201 P.U E ) MO NIEHE |, {3 PI 43l ez i L
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FIHLAE s IR |g ( LR N AT ) « BRI P.U #%E = 11508 SYSTEM_PARAMETERS i & 1)
TORQUE_CURRENT_COMPONENT / CURRENT_BASE f# .

A~ R CURRENT _BASE # B A 10 2255 , ¥ SPEED_CTRL H )3 vEd A\ % B A Ox3FFFh ( 1Q15 #& =X
1 0.5PU) , RGi<xLh 5A FEE Iq ST BNl ( FE LR B0EZ R BN ) -

7.1.1.4 B RN

A LLiE ¥ CLOSED _LOOP1 %1781 ) CONTROL_MODE ¥ & /& 3h ikt 76 EZHAT |,
70 T 4 o 2 A7 28 h 1 B v SPEED_CTRL B ( 1Q15 K820 P.U M ) Al N 5 v St 42 ) eEUL A R 1l 9 5

M ¥ SPEED_CTRL Hr i3k A ¥ & v Ox3FFFh ( 1Q15 # X 0.5 P.U ) , LL 0.5 i & i k5505817 H
Hlo

AT AE - ARSI AL AT A, DMESRA LS e R N AL H % . CLOSED_LOOP2 #F
1725 LEAD_ANGLE Bt & v T B R .

XFEE AR O, AL Vg A Vd E SO
Vg = MODULATION_INDEX * Cos ©

Vd = MODULATION_INDEX * Sin 0

ATEMEEE 7-1 d85d GUI SRBLE iR,

B 7-1. A E

7.1.2 X BHLEIT I E R , LISEH AT BB BT

Pga iR EE AN (1SD) ZhRE M T IRA LI RIAEIRES . A e ZERNE LI ATARIRAS | A RESKBLAT SE M BB R . 24
AR s L, 0 AL IEAE 5 TR #% 7 e A S B 7 [0 AT BB I, AT RE 2 R A U NLE BT (R0 i . 4275
EONE R A IE AL N o, B AN sm e AT LR AR W i, LA BE AT R A LA A
WRIFFEREE] 7 OUTAL. OUTB A1 OUTC s At 18RI T i, FHLATRE LS TUU e 7 ) AR B (477 1) e
Feo FA S RARTER RALIBAT I R 2 K. 7R/ 2SR s s 1k L F 8 A B s e LR S o, R
ISD.

i, QXU FUAL R XU A TR AT e B, AR 45 12 iR R T AT AR A ]
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%1 . i 1SD [ISD_EN]
% 20 0 JAHHEAL ISD EHF AP [RESYNC_EN]

Bk
R EBEALTEE R 3
1. BERHPLERA BEMF B{H [STAT_DETECT_THR].
2. ERELERASERLN ] [ISD_STOP_TIME].
3. WK HNLIEAT RS ] [ISD_RUN_TIME].
4. SEINsmC/NEGEBIE |, DD R R

7.1.3 BAR FIRER 19 1 BB

X 75 EAENREE T7 e LI RE A, T i LR T A8 5 OB 44 7 [0 A S (9 77 ) AT BURE S F # 22, MSPMO
FOC ik [ A1 SRS D RERAT Ja 2 M LR [l R 3k, JFAE T [l e i, BRI, ] 7-2 fior .

ASpeed

Close loop

Open loop

Handoff to close loop

< >
< »

Open Loop

Reverse Deceleration

A4

B 7-2. RFEEBITHEE

Handoff to open loop

MSPMO FOC S fit 17— MLl , I e RLAE [T I AT BURRFE I N2 P i B A5 L Rl SRR 12 25038 T 1 Je ik

HULINIE BN A

FE AR SN ], A ZRAERF S J7 A HERE ML, A RESRIB TR MAE R o X FUESRN A, TR AR il

%1 : JaH 1SD [ISD_EN]
%25 JGHHENLISD &I EKRE) [RVS_DR_EN]
% 34 1 AR ER R [RESYNC_EN]

B/iE
WS ENTCVETE R 7 M EF D | g LN i
1. NS I RO B A, DA B ER
2. JHRIFH R IAREhECE [REV_DRV_CONFIG]
3. R RS TR B R v [REV._DRV_OPEN_LOOP_CURRENT]
4. /ISR IRV IR E I IE] B TFER N R A A1 R A2
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7.1.4 &5 305557 1L 5 F 5 g

EAESZ R Ede MM R, B BRI ga AL B AR N (IPD) Drge ey BT 0k s il @R AT IE = IPD
BeE , W RAHAE IR S E R R S B L. BRAREThREIE ] S L ( BRAn s A 5 i R B R AR X

B ), AHEAE A TR AL ( Fen b, SR ), BFOVEREA 2 SECEILPED , AITE R
IPD A HEH

XFIER IR AR IPD F=AE S s ( “LMAMiker” ) MRH , B “EEE IS /ENBET
.
7141331 :IPD

10 WS \PD 1ENRE S TE , A GUI K “USER INPUT MTR_STARTUP1_T configuration of
REGISTER MAP” &I~ H i) AL S 31k 1 [MTR_STARTUP] H1ik#¢ IPD.

20k IPD HERRE [IPD_CURR_THR]. AR#E HLATL AN SR EHE IPD FRBRIME . FEABRE | HERf
KRG B IR gl . (B2, BE RS SR FiEsh. Rl ., @il i BN AL E IR
50%. GNFEEHUE BRI, W IR , ERENLURIIE S . ASEHK IPD B BE W E N e T AL e I

3 k¥ IPD WEHME [IPD_CLK_FREQ]. IPD B8 Uit IPD fiky i3s 5 . FE L H BRI FE v R el sy, HR
AR E BT T PO ) K DRI e b 8 B AR R 0] o B | B8 AR 2 IPD M 58k, REERI A) 5
K, RILTE IPD IR e SR e RSN |, R st B o R mT RE ML A i) ]

&
TSR L AR B L AR R | i8Sk IPD # s IPD_FAULT _CLOCK_TIMEOUT.
R R 7 Sl | G R ENUERE RS . W SR SBRATRAFAE | 7E B R FE AT AT R T 2
IR, iiE IPD B [IPD_RLS_MODE] W& N =%

WS IPD WP AR B B AL 5, Sk IPD AR % IPD_FAULT_DECAY_TIME. niffilik 1 ik
ik, s/ 1PD B 8i{E [IPD_CLK_FREQ].

% 40 JEF% IPD T A1 [IPD_ADV_ANGLE]. M 90° JFs , DASKELE KR s, e 8 shid f o 22 £ 2
M, VERZ A BN E] 60° B 300, DASKELE AR JE Bl

ZHCUBU7B - MARCH 2024 - REVISED NOVEMBER 2024 MSPMO 1474 FOC it #5m 61
FERRIR
English Document: SLAU927
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBU7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBU7B&partnum=
https://www.ti.com/lit/pdf/SLAU927

13 TEXAS
INSTRUMENTS
AR www.ti.com.cn

7.1.4.2 &1 2 : @EEER
W R BSE E EIME N B 3 5, SRR N A D R RAE

% 15 1 7€ GUI ] “Control Configuration - Motor Startup Stationary” &5 H (1) EEAL S 53 T
[MTR_STARTUP] #1i%&#F “Slow first cycle” .

5230 kN RS A EA L UE [ALIGN_OR_SLOW_CURRENT _ILIMIT]. %516 ) B 37 Ji v ] B 3 FRL ML
RKEFD . Bai R (e S B T VR SRY |, Sl BURM M B LSt . B E E B LEUE IR
50%. fERshHEEIR T BT RE SR L FE . RN g, i R e v . R R F R AR % B
SRR A, RN ER R I

55 330 B E S AR A T [ALIGN_SLOW_RAMP_RATE]. 4T e 37 JE v 7] 8% 4 FE AL 2 7] e
e, BRI R AT R AR LR . B IR A R A R S B T LR SRS |, 5l S BT
TS EVGCERITH & ERN 0.5 F , LLRHTF BB YL AUE . 768 RSN F , AL R
SR . RN T, BN AITE R . AR B R ER G BRI N R, N IR AR R

%4 SEFFERIRIG% [SLOW_FIRST_CYC_FREQ]. BRI Al fE(E I 50 7= St . HeRg MR ol it
TR AL R E A LR RRE R 20%. 1 SRR L, EHLTRE SRS .
Fish R . LG SO RORIH S, WIS

7.1.5 ZH AR 550 1E

ST T G AT IR Bl DATE S 45 3 18] B B2 o b OS2, T IEAIE LA AR
$1 8 BN R KL A1 [OL_ACC_A1] MITF3A ik %% A2 [OL_ACC_AZ2].
55200 #HAR RIS Ig B IQ_RAMP_EN]

AR IR b S EREATER , I MER 0 5IF 0 Z R EE
[THETA_ERROR_RAMP_RATE].

7.1.6 ZikZ /5 500t 1]

JE BN TE) 45 B AL ZE A B H A S5 T 5 (AN 8] o 0 T 7 B R S T RS, BT SRR A6 A B AR
(IPD) B E 8 AME R BT %

7.1.6.1 350 1 : ¥IEALE A (IPD)
% 15 %4 IPD [MTR_STARTUP] £ N B HLE Eh 5 .
% 25 ¥ IPD HLBE [IPD_CURR_THRY] #& 2 H LA A7 E HLiAT

% 3 K IPD W4iE [IPD_CLK_FREQ] #2 B m iR | fEIERAT |, SfE Ak IPD S, A
KEZEMEL , WEEN 714 (83D ).

3435 - N IPD EE XS [IPD_REPEAT] %&£ 1 K.
50 BT IR S [OL_ILIMIT] , {FH 545 PR ERBR ] [ILIMIT] 4B 1A

#HiE
B A BR A BC B e T LR r R AR | PTRE 2 BRI iR .

%6 4 - WP InE 2% A1 [OL_ACC_A1] FIJF3RniE £ % A2 [OL_ACC_AZ2].

87 % AT KRN BEMF [AUTO_HANDOFF_MIN_BEMF] £ OmV.
R 5 H BEMF [ABN_BEMF] #h# | I B i [AUTO_HANDOFF_MIN_BEMF].
5820 ¢ Ak AR A | DURHE SR 0 5P 0 Z A Z{E kN % 2deg/ms.

% 95 - WA nE 2 [CL_ACC]
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7.1.6.2 IR 2 : BEH R
5125 7E [MTR_STARTUP] A £1% i 27 76 IR AF v A LS 31 7772

52 48 0 RN SR I G R BRI [ALIGN_OR_SLOW_CURRENT_ILIMIT] , {8 S54H%0 PI 2R R 37 R i)
[ILIMIT] #H ]

5530 ¢ gkt 5 BRI G HS AL AR T HE Z [ALIGN_SLOW_RAMP_RATE] , B £JT¥ HLjfi ik 2 B H L4 &
HL K 100% .

45 kT REE 5 DR 9 DR,

7.1.7 B EPL

X T T EGE A R LR R, O LS Ik T [MTR_STOP] It & AR Hzh

15 B epUE IR [MTR_STOP] BE B Nk MlHI5) .

52 45 1 R FHISN S AT LR 1 T R BRI . N T R B BN R B S8 FET AR BRI, B
JE 1) 1 15 B A I ) 3 S AL P A2 L) A o M R RS 1 50% JT4h , dn R s LA it FET M
KA IR, WE/NBIE . R R TR U SFE ATk B i A LI R AR P A 1o 48 K BRI

7.1.8 B/ : LR FHEEEHIFEE{T Bl

FOC Sy i el A% g3 F I 705 1d e il s - WG A R . /N 1WA e LHE AR 58 X, B I iX AN X
B, H LS T AT R A .

&It
(ERLBWRSTIE TN | ALHLCIRIR A . PR g HEHR Inarr = 102 + 192 5 SRS s BLABL I
IRk 1 2
SSRGS 0 -

1. ¥ FieldCtrl 277723 F i FLUX_WEAK_EN 7% & N 1b.

2. 1% FLUX_WEAK_CURR_RATIO , PR il H3t i fe K a2 5 5 AR AR o F () bR o S PR 1) i Jei 2 f P
it 1d IEARTEAE R PRAE ILIMIT B 7> B IR 1 485N 102 + 192,

3. A{fH FLUX_WEAKE_REF Pt & k%5 e KA T Fa 4, it e J5 R 5 - 1 27 A7 2% 7 B i e E R )
FeEMERF O, B ZAER |, BT 1d LIRSS .

&1
T AUE LR, BRI IR ARCRA o B IE B 15 BRI B RE B 1E 5% 1 1
T T it (R BRI, A S R S -

7.1.9 FLIZR AL : 125 IPMSM HEHHI3FE

AP ATEME A FOC S N B A DR AL (IPM L ) S Gl F P T DAAZ IR A 2 A0t W o 1 T 4 i
SN HE RV IN D P3N WA E (=

FH AT LAZE ST 5.3.8 B MTPA_EN ka8 F I Th .
7.1.10 7= B HLIE 1LAGE B 1 B I B E T

X BEAE RS LT IA] B ok A e B e NI, R R S A N LS I T, AR TR EARIEAE AL (H
Pz — I KRS R P M B R R R, AT DU s B A D rE LA 1 ke T

%18 R LE R [MTR_STOP] B &8 8l FE s

240 B FEhFREOEEE R{E [ACT_SPIN_THR]. #iCK ACT_SPIN_THR BB A KEH K] 50%. W15 H 7
RABER R, 5N ACT _SPIN_THR , B3 F He i ik 31 Ay 48252 (1) B
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7.1.11 RIPEIE

7 L FE S B R Y R N B R B R R B BN A, AR IR, AR T AR i A rR R B R AR VA 1
JESURLIE [N

BRI 2 == R 1 X g VNV 2 =R R = S ] D YNV P = TS R = D = D EE D 54 ==t 3
#] [BUS_CURRENT_LIMIT_ENABLE] il & & 2k iR fR | [BUS_CURRENT _LIMIT] , DAfRS e 5 | 8850 #E 4
7o PR EEL VAR

Bt 75 PR A A R A5 EE R RE O AL, RO L A O T 8 P PR . e P e U PR A K 2 PR
AL T, DT B ot L 9O L IR

820 BRHAEENEE KA, ARIEEEE R | SREBEYL GRS S B B YR |, A I R 5T 2%
T o T2 R BT RE A 2 KT S P HL R VR [AVS] AT AR e s i 4 H R ol | 478 76 B A ] Fofh 2347
PV E AT AT BRI B BN 2 AR R

7-3 JER T 25 FH AVS B FL R ph . EALLL 70000Hz/s ITRE 20 5 25 A 100% P& % 10%. 1§ 7-4 J&
7R TR AVS I RS H R .

T D ———

W

B 7-3. 25 AVS IR R AR Y 1 7-0. J3F AVS IH 1 HE EE FEATAR e R
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7.1.12 FOC # % Ut#

TE W RE o e AT FOC Sk, DMESE R A , AN LA 2 H R ReE . H P ar DO 4 N 7 98 2R
SR & I FOC 3%,

1 5.3.6 F1f¥) HIGH_FREQ_FOC_EN fi7fic & vl LL & N 1b k3RS 10kHz [k FOC #UTE R . KX A7 EE
9 0b A ¥ti K FOC $ATH R BEML 2 5.

B/
FOC fI#2 R et PWM 515 (5 BB I #4047 , BB, 10kHzZ ) BCR W] SEIE FOC T3 2838 H i) PWM A
N 10kHz FIf55L ( i1 10kHz. 20kHz. 30kHz ) . XfF 15kHz. 45kHz % PWM #ii% | ik FOC i#
#N 7.5kHz ( 15kHz/2. 45kHz/6 %% ) .

8 W HE

8.1 FHE

FOC 53 U VR 164 FH 36 T 2 174 (077 I e B R L B ML J7 17
s ETHFFENATHEER

LIRS 77 ) AT R AP AP A B AT W, W R TR

* DIR_INPUT 01b : M H#HALFF%) OUT A — OUT B — OUT C.
* DIR_INPUT 10b : % fJ# {25741 OUT A — OUT C — OUT B.

8.2 HIFE &

FOC S8 I/ BENS 6 & Ah s i R HIZh L. W] LB BRAKE_PIN_MODE ¥ HI5 RS e B KM 5) (Low-
Side Braking) g5t 55} (Align Braking). FOC £i 478 HE N ISR 4 2 BB 4 H B 1 2
BRAKE_SPEED_THRESHOLD & X f){. H% BRAKE RzN “E - F” | PSRRI RS whlEid
PAF 5 sse Bl shoh BE
c BT HFAHRIWZIRE.

FH AT DU FH A0 R B B 27 A7 25 B R B PIN_CONFIG #5743 ) BRAKE_INPUT , VLR #5025 .

- BRAKE_INPUT - 1b : 124 BRAKE_PIN_MODE 78 3% 5| I A 5h /%) 575
- BRAKE_INPUT - 10b : =5, ANHIFh/I% 55

8.3 Main.h X

8.3.1 MK X #7H &

KrITSOR A HC B2 LT CSA Hnth K77 1A o it Y AH AL A 1E HL - 2 CSA it jdi /b, R B IITBOK 2 2 S A o
LI H CSA i Hh 8RR WA F A2 [RDAH L A DU TBOKR 25

T RABOR B E | A HE main.h 135 #define  INVERT_ISEN.
XF T FAHBCR AR FLE , Y AIE main.h SO 455 #define _NONINVERT_ISEN
8.3.2 AL HEAENS

BN EALFE IR TE L T A BN SR B0 &5 1% A PWM IZ 83075 5 SERRMIEAR K30 446 th 2 18] IO SERF IR E] , PA ns Ty
B o I HIE R 5 0 S oM A Sl s i ) FLRAGT I SRAE S4B, A BB B RVE LUREAT A 0 1 LA U

HAE L ns NEALT |, W Z5EH main.h S04 ) #define DRIVER_PROPAGATION_DELAY nS %3K5E Y.
8.3.3 Iz NG ]

eI 2 M= 5 L TH QR o)) N N s o wo A i TR 1 T P B 0 B o DA - ok s
Ak, WA USRI EL . 9 1 SRASHER ) L SRR I 15, AEHAR AT 5 2 A LRSI TR 4y ) AR E TR
Ko

ZHCUBU7B - MARCH 2024 - REVISED NOVEMBER 2024 MSPMO 1474 FOC it #5m 65
FERRIR
English Document: SLAU927
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBU7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBU7B&partnum=
https://www.ti.com/lit/pdf/SLAU927

i3 TEXAS
INSTRUMENTS
R & www.ti.com.cn

it CSA FasE i) + b7 ial# ] main.h 34 #define DRIVER_MIN_ON_TIME_nS %K ¥ & .

8.3.4 B AR ELFE

SDK FOC 7Rl AT £ X6 BL A4« U5 Al = 73 i 55 & P I A G B IR DUHATIC & . IR L IR s AT |, &
IR YR AR LT e R0 2 B I AR L

FOC I FH SCREAE 25 5E S P RIS N FRALRAE . ATTARAL LR AL 8] . BRIANISOLT , FERTE s ic B

HRLHAS ADC SEBIRAL I [F 20 RAE D RE . HI 7 B8 22 /0 — A LR DU oy 21 P> ADC S 3E 38 o B i
i, 3f HAAZI7E main.h Eﬂﬁqjﬁﬁiiﬁ%ﬁ‘]%%ﬁ%%ﬁﬂﬁ , W TR .

8.3.4.1 =4 B E

#define CURRENT_THREE_SHUNT_AB_C : WiXi#id ADCO fil] A #HF1 B AH , i@t ADC1 fadll C #H , W
P e LT

#define __CURRENT_THREE_SHUNT_A_BC : 1@ ADCO il A #H , 1@ ADC1 ill B AHAI C AH
D PR T

FH PR DU He —ANAEAL ((Hedn “B” ) B3] ADCO A1 ADC1 S | K Hofs 55 AN AR AT 16 H 2 5 4N AS [ 1)
ADC 2. filtn , B3k “A FH” B3| ADCO , ¥ “C #H” % H %] ADC1 , B #Hi% 13] ADCO 1 ADC1 S24) .
SR | SR LB S IR B NEEA | AT HR 48 25 52 1 5 Efmﬁi@%aﬁ L R A T

FEX AN = AR O B, N SRR s I Al S8 A5 e A% BTN AE AL, AT SE R PR B bR ml il e 2. 5%
M =AHENL—HF |, HrP AR AT — A R AT AT DT 59 A M AH B AR A 5, B i = (b + i) RIIBATHIEIX | ik
P EAT B AR HE ZO AR AL AT FERI &, A P A 9 AN R PRI B R AT o e T 1 P B =M.
TrFA T R SVM g A7 R AR 2 2 5 E X R AE

FYEPEULECE |, 1A AT LLZE main.h SO {34 #define _ CURRENT_THREE_SHUNT_DYNAMIC %:. JE4} ,
FH P 7 245 % #define DYNAMIC_CURRENT_SHUNT_CONFIG_EN % TRUE , AT FIZhas 4 i 8 i
.

8.3.4.2 Mo i E

#define __ CURRENT_TWO_SHUNT_A_B : {3 H1E A A1 B 76 7N A @ & o] T 3T IR ke | I
H A %] ADCO , B i H %] ADC1 , MR LA E .

#define _ CURRENT_TWO_SHUNT_B_C : R X 1E B A1 C AH_EAPIAN stk M8 E v] A T30 47 HLRURFE
JFH B %1% ADCO , C #%H1 %] ADC1 , MIEF AL E .

#define __ CURRENT_TWO_SHUNT_C_A : Wi K7 A AHAT B AH_EA PEAN 0 IR A Ui 36 m] FH T 3047 B RE
JEH A %) ADCO , B #%H1 %] ADC1 , &AL E -

#iE
WM PE S SDK A (1 ERUGER AN R AR 24 6K % H 2] ADCO A1 ADCA SEfi . U a] BATE DL R SO
HHETIE M EL : projectroot/modules/hal/gateDriverinterface/source/
<driverSpecific>_focHallnterface.c

8.3.4.3 B EE

U SRAE R P A SRS S R AR AT F AR, MR IR FBALIE W12 4T |, REARLITE X.
£ main.h 3k f03% #define _ CURRENT_SINGLE_SHUNT .

8.3.5 CSA E L Pl Fi#E

FOC v FARE Al ik ADC A& 21 i) B ok %oml_x_ ADC B RAE IRy PU RGHE .. XHURT MJECR S 51 NHY
CSA W%, &% , AT XU sy A I & | B ADC 3.3V /2 = 1.65V {EAmMBLA H . X T HIiAa g 2%
AR, B ImFE % BN/ T 0.5V, U\@ﬁﬂﬂﬂijﬁmﬁi £ ADC #irth k& +ve IR |, JF 8 BN

HKeill & -ve HLI.
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13 TEXAS
INSTRUMENTS

www.ti.com.cn AL E

KIS MM ThAE | FOC R AELRIGEIARIE . 4 ADC 12 Ry PU R , IR EREN 0 : RE | ¥
HO I TR 1Q(1).

B SRS 008 FL AR B, AP YD CSA A B E D 1.65V (3.3V/2) , WILLHIA T E N _1Q(2).
MTAEMAE R WA E , F8BUE R 2R E N

_1Q(3.3v/(3.3v - DMREENBAL CSA_OFFSET)). UILAEAE N % € LA NE] projectroot/modules/hal/
gateDriverinterface/source/<driverSpecific>_focHallnterface.c .

Bt : %2 R TR DRVS329 - Hirh #define DRV8329 CURRENT_SF_1Q 485E 4 _1Q(1.42857142) , CSA
m#% R 0.4125V,

8.4 SZRT A B PRI

AlEd DAC A\ MCU siisf 4t 32 frfikAc & . il & ® DAC_EN =1 k5 H] DAC %itti. MSPMO i) DAC
12 £, PRI A Wi SRS . e AT, A MR T i

« TR I1IQFAFNZEE (1Q27) :
DAC_OUTPUT_VOLTAGE = (VARIABLE_VALUE x DAC_SCALING_FACTOR + 1) x 1.65V (11)

7E BT A0, ¥ DAC_SCALING_FACTOR & & N 1 iLH P EEEAE OV 2 3.3V i N %R 1Q(1.0) =
IQ(-1.0) FI%uE . ER/RNHIEHE 1.0 B9%8dE | &M% = DAC_SCALING_FACTOR.

Bt EEROR -2.0 £ +2.0 UHE N EIE |, 5% DAC_SCALING_FACTOR # & 4 0.5.
o XFFHAR 1Q R E

XoFFARATHA 1Q ffidn s, P o] DA AR S e R A sl Fe Ay, DMETE i 2 p B & T 12 Arya el iy . T LUidE
it ¥ DAC_SCALING_FACTOR # & M 0 Sfeik £ A =

WA EAE /N T 12 fifl | % DAC_SCALE & & ~1E , DAC i 7 fE 12 fow
DAC_OUTPUT_VOLTAGE = (VARIABLE_VALUE << DAC_SCALE) x 3.3V (12)
WIRAS A KT 12 f74f , %+ DAC_SCALE # & A1t , DAC #ith iy ik 13 Fios -

DAC_OUTPUT_VOLTAGE = (VARIABLE_VALUE >> DAC_SCALE) x 3.3V (13)

#E
i wE DAC_EN =1, "l Az & th 5tk 2] DAC Z9474% , {HH )7 75 Z4E TI SysConfig 415 Al DAC 4t
B, LME DAC AhstiE® 1T, MAh , #ifk DAC %t 51 BURBAE T AL SR -
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INSTRUMENTS
1ELT I i www.ti.com.cn
% 8-1. fiT DAC M fiuilb®
Hihk:
A HE LI 0x20200608
B AHHLIE 0x2020060C
C LI 0x20200610
A IR 45 ADC {8 0x20200614
B #HHLIF 45 ADC {H 0x20200618
C HHHL R 4 ADC 14 0x2020061C
A FHHE 0x20200678
B HHLE 0x2020067C
C HHE 0x20200680
A HIHLE R 45 ADC 18 0x20200684
B #H L 5 ADC 1l 0x20200688
C HHHEJF 4 ADC 18 0x2020068C
D i B 0x20200750
Q IR 0x20200754
D fli L& 0x20200758
Q 0x2020075C
D % i ik 1) BEMF 0x20200BD4
Q izt P ) BEMF 0x20200BD8
JER R (Al F LS R 0x20200BF4
T E T S 0x20200BFC
T3 it 0x20200930
SVM #rth i 2Lk A 0x20200720
SVM #irth i 2L B #l 0x20200724
SVM #irth di 25tk C AH 0x20200728
9 B i icFR
VE o DARTRCA B GRS AT R 5 224 AT RRCAS () TR AN [+
Changes from Revision A (June 2024) to Revision B (November 2024) Page
o THT T GUI B35 EUE LU BLERCHT AL IS FOC GUI FRA 2.02. .. 1
I F T TR 5
I F T OO 16
B N e I A L= 7 TSROSO 20
o HE T MR E Sy, AR, AR U RSB e, 33
R Sl O [0 Y=Y Yo [l (o o) oA 3 oy [ R 1y 1 = AR 37
o SO U PMEE Y, AR, AU RS e, 58
I R T B el 3 = OO 65
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FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
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