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=™ |
SN———

(29)

e

fIRIE e P AR bR 1 IR A I, AT B DU AL SEIR o AT OB IR @ MR BB HEIR o Z 18]
(KI5 AR IEB BEATAME |, HoE i FEaK 30 P -

ABe = — tan_l(z—i) (30)
XFEAE A SMO JridAli S T AL Bt in U5 fe 5l 31 Fhors

- _qf®
0o = —tan 1<E—g)+ R (31)

TESC R B SMO (NI B O RS, B AR A [ B O S0 438 7k, 76 a-B Ak
L PR 21 B T B BUR oA e TR 32 4

?a(n + 1) ~ [Fa] ?a(n) N Go|[VEa(n) —8g(n) + Za(n)l (32)
ig(n+1)] 1Fellig(n)]  1Gel[VA(n) ~2p(n) + zo(n)
Horp
o FPE [F] A [G] i #EaR 33 ATt 34 45 -
. Rg
af [eTIq
Fp = Ry (33)
I eIy
G Rg
af 1 |1-eIg
65| = R—l R, (34)
o 1- e_L_q
JiER 27 (mt B HOE R 7 R 35 4
[aa(n +1) [%(n)] \on [Za(n) - aa(n)] (35)
~ il PN Tic ~
ep(n+1)]  [ep(n) zg(n) — €p(n)

2.4.2.2.1.3 &/ PLL 37y BEFIEFELE

TEIEYIE , BT A B AFAE |, LB A SRS B &2 252 . O 1 VEBRZ IR @, "l PLL
FRIUT IPMSM 1) o AL 828 12 il 45 4 Fh RO 3 A B AT . 19 2.4.2.21.2 B 75 SMO BL & ) PLL 45
M. SEEHAEE TR 25 fsFER 26 A5 PLL BEAVES A4 B SRAG S LA IR AL E | Wil 2-23 Fiw.
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sin(6,)

A

F 2-23. BiAH L E EREESR AT HER]

T 77 36, 7R 37 Mi R 38, LB ez e 39 ik ¢

eq = Ecos(8.)

ep = Esin(6,)

E = wehpm

& = 8gcos(8,) — 84sin(Be) = Esin(8,)cos(8e) — Ecos(8,)sin(Be) = Esin(0, — 6,)
Horh E /& EEMF HJIRSE |, HRNLEGE og BIEL.

YRR 40 B, 7R 39 W LA A R 41,

(e =8e) <3

e = E(0, - Be)

LA — 153 EEMF H— L e iRz (2l 42) -

(36)
(37)
(38)

(39)

(40)

(41)

(42)

WRIEI AT, TS B IE A BRI B R RS I R T HE R | nl&] 2-24 P . PLL R 3R %3 bR 20T 3R o 75 A

43 :
% _ kps+ki 2Fops+ wrzl (43)
e sz+kps+ki a 52+2Eoons+oor21
N E':‘
ko A kg FebniE PR & 0 ELGIIE 28 AIAR 7)1 28
WA HE 0, MEEE ¢ HRAXATTIEN 44 ¢
kp = 2wy, ki = wh (44)
8 | A% ---ng, 1 s W [ 6
(S K [ = 4?—' — >
Lo S + S
» K,
&l 2-24. BRI B BB AR H R LT AE R
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2.4.2.3 §5H (FW) FEL3E R A HSE (MTPA) 244

AKHERE AL (PMSM) BEH: g D 3R 3 P i R AN B e o B 2 B TR M L 2 A . PMSM AL 35 i i 2 2
R R PMSM (SPM) Ay ik PMSM (IPM). 17 SPM HIHLIEHFEA g Hhi iz i RF 4tk R |
DRl B 5 T4 , IPMSM i A LK B A P A AR ARG PR o S AR AR XS T8 7 A PR AR LR 1
Bt , MTPA EU!(T)EHF IPM AL, DACA PR S O DS b AR AR e SRR 4 H B2 AL AL LA 2] PMSM
BB e R D AR o G R T CUE L A AR a8 AT, 37 KIS AT BRI DU A i T BUE #53 , JF
FCVFAEBEAN e A R Y08 Bl Y S B A R A2

IPMSM a8 (i f i A SR AFT d-q Abdroidtiig | oy fEaX 45 A5 #EK 46 P
dig . .
vq = Lgg¢ t Rslg — pomLqiq (45)
= L d 4 Rgig + pwmlgig + pomPm (46)

2-25 o 1 IPM [A25 AL Bh A S R L i

Rs Lq
o0——AAN YY)
+ —
lq
Ud meqiq

o

& 2-25. IPM [Fl5 AL RS2 FL

IPMSM 74 1y L AR T LA 5 78 50 47 i, PRI A& PSSR 00T 28— J00k B T 4R RO i AI7K
BhAR & B A AR LSOV FE 3R, 36 3506 1 1 d BlRT g b ) e O [ T 7 A A A LA AL

= 3p[ Wmiq + (La — Lq)idig] (47)

FERZHN A, IPMSM SRA0 & B AR AR, X 5 B2 T 70 i A7 AE 1048 25 B rE MLAUE L AL 7T TR
FLULBERS B S R o XA DU e A U5 e 48 A5 R 49 TR .

Lo = ig + & < Imay (48)
V,= ./vczl + vcz1 < Vinax (49)

HA Vinax M gy 23223 BHULAC VR A B5OK HL IS AT L AL o

E T 2 = AH L R AR 28 (VSI) B BRI AT SEEIAR B AR H s 32 L B P S AT PWIML SRER (R PR Ao 2 SRR
AR R 2 ] (SVPWM) |, U5 K L s BRI D 5 FE 2 50 A Bz (4 -

\/V(ZiTV(ZJ < Vmax = % (50)

W, GET M R fERESATH AT LLZR A, OF BRI SBIERS A%, Bt 51, Wk pr

A
:

2
\/Lﬁ(id + q}f’—dm) + L3 < Vmax (51)

ﬁﬁﬁ 48 W IR HI7E d-q P P — AN nax B, 1077 F220 50 f HL R BR 1l 7= A — AP R , Hf42
Vimax BEE FETR IR AN IR/ AR RN d-q T H i o g AT 4], i [R e ol s e R AT H TR 20 3R . AR HE X
e G | A LLX > IPMSM I=ATAEX R |, W& 2-26 fis.
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T.A Constant Constant Constant
Torque Power | Voltage

/

n w

|
|
|
|
|
|
|
|
|
|
|
|
|
1
w,

5

K] 2-26. IPMSM #4#i TAEX 1,
PE 5 FILRE X35 AT DATE 2 A X 4k Szt MTPA , M ] 72 A de R

1.
2. fEEDNRIXI AR GG, IF HAEIK B R L R s N A
3. fEEHUEXI : AR TARXIK , REESIHAIR A 7 i PR AEE , DURAT BE K™ A 4

FEMEEHAE D , RYE TR0 47, IPMSM AR BLE R B WASE A A AR B Ly A1 Ly Z 18] Bl R BELAH
. RBAHRES q BRI ig BEEE  HEFHAAE S d SRR igs q BRI g LA Ly 5 Lq < ZERIRBURIELE .

SPM HHLIIL Gt R B2 R GBS a2 10 iy W BN T RIIAR SRR, ATAI ] G . (H2 , B
IPMSM FIR] B HLAORARHARAE | it N SR %] d Sl g . MTPA J2H K B A T S HE HLR iy AT i, BURSAT
BESE 7 AR 1) R SRABHAHAE Z R AT bR o DLR A 3R 1 g A iy Z 18I A5G 2R LUK GE 1 HLIAL fs FRIR AT

Is = \/ig +id (52)

c

Iq = Icos 8 (53)
Ig = Igsin B (54)
H

© B R (d-q) kR R T E T A E
Jikes 47 UK AR 65, Hor I B 1 g A g
Ji#e3( 65 R YA IR T € T HIR R =R A

Te = plgsin B Yy + (Lq — Lq)lscos B (55)

ZANXER , JENHEMSETER , TR R RN R Bz 72 56 NF (W75 57 i )
i, ATRA$RE] MTPA i

dr
- (56)

dT,
a5 = 5P| Wmlscos B+(Lg — Lg)lzcos 28] = 0 (57)

MR — A0, AT RS H MTPA #EHi R R A, i #Eak 58 Pk .

2 2.2
1 —¢m+\/¢m+8x (Lg— Lg)“x1§

Pntpa = cos 4x(Lg - Lg)ls (%8)
Rt , w A A MTPA il (1) s /1 FE i i 77 #2 5K 59 T FE 20 60 KR mE R d FlFl q FliFtvE .
Ig =I5 X cos Bmpa (59)
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Iq = Is X sin Bypa (60)

A, iR 58 B, MTPA 5Bl EE B mipa 5 d AT q Sl HUBAT G, X IR HUR AL 22 PHASHR 3

B MTPA sl O 1R E HNLIKEIES IR, NAELAE S o B A0 q Bl fBK , (B2%0 Ly A Lo A5 THELINR |, JF
HAZAAN iz A @i &R (LUT) Tkl iR S B N m stk 8%, 8 7 e ea sy | oy

LA d HIAD o Bl AU AR S RO . BRIE , e Lg AXBE ig B4k, Lo AXBH ig 224k BRIL, o BhAl g il s JskmT
LRIy d-q FUIALHT BRI, 75t 61 A5 62 PR

Lq = f1(iq iq) = f1(iq) (61)
Lq = f2(iq ia) = f2(iq) (62)

SRS R 58 7T LUMER ISR HEL5UH . SEF BB R AL Kppa BONAT TR 64 205 , Jrlt Kopppg 165
BRI e 8 BT Ly 1 Ly 52

_Ym
4x (Lg—Lq)

Ym

=0.25
g (Lg—Ld)

(63)

Kmtpa =

_ 2
Bmtpa = €OS 1(Kmtpa 5 \/(Kmtpa + IS) +0. 5) (64)

X2 A HRIAE R Grypg (W FEN 65 FHPNIR ) BEAT 15 L, DMERE PRI M G , MTPA #2811
L B mppa MR AFOTTFEI 66, XPIATHEAE ISR AT , DERGHSEITHRRAE B mipa-

Gmtpa = Kmtpa + g (63)

Bmtpa = Cos_l(Gmtpa - VG%ltpa +0. 5) (66)

FEFTETROLT |, BT BRI g AT CAHI S RGE R, Ay e n] SEBLR IR EEVE I . AR N IZAEE TR TARIX
G, ISR T AN AR AE S T AR ANE E F e DX b A T B MTPA 4281 b T B R0 25 i I 32 SR
PMSM HENLICIEAE B3 (LTS5 K0 A U E B L ) o T 30038 g K H R s (O ok X b ig 47, /2
PM HIHLA , ik BB . R0, @I iy, L d SRR | AR 8 2 DD YR kA
M5 . 25 RS B AT IR LA, K IR AT 31 B S 32 B IR, w5 REs 48 AT RER 49 P JARARHA
R ( EEERS FE ) RO AR 7 LA S KT o AN B RIE RN F B B T BT A FH ) PWM 5%
FEJTREA 51 1, IPMSM A AR © — AR BEE |, 53— AR FL Ui

2-27 Jeon 7 TSl gt S I G54 . B, R (FW) PLEZHIGSEO I W AR RREEAE ig A dg. 72 F KR
FEEFIRE] AT, FW B PLEEHIEF R GZONIE | Pl AR 24 AE 0 AbiEBITA

vd
| ld_ref
Vg V= [vi+v2 Ve > == Id Vy
Vous | FW | Pl —*
d
Pl Br —~
Bmipa | Switching
Is Control lo_ref
Oref | d > Iq Vg
Speed sref o Pl |
5 Pl » MTPA Iq_>
—
A
B 2-27. SSRGS 223G B R SR 1 1 ) 7 A P&
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2-16 F1[&] 2-18 %7 | %] FAST 5 eSMO [#] FOC LT HER] . XL HEEINEIR | FOC R4t HI T REAI AR
. LK) FOC REEHPAHFAMEHIEL © —AN 2 MTPA £l , — SR SFREEH] . XA BRSNS 50>
WAL B mipa Bmtpa M B » WK 2-28 7R,

oy

ide idimlpa ‘

& 2-28. FW 1 MTPA #Aja] IPMSM B8k AH & &

DIz IS T e N AN ML, SRS TSI UE ig A1 7y , i FR X 53 AU R 54 FiR. ATRURYE LA AR
RIEFERUA L« T2 67 AT 2K 68,

B = Bw if Brw > Bmtpa (67)
B= Bmpta if Bw < Bmtpa (68)

2-29 PR KRR T AE BRI Pk iz A7 R FW AT MPTA 1) InstaSPIN™-FOC It T 5 (1120 3% .
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< Start of main loop ) < Start of main ISR )
Acknowledge ADC Interrupt
Initialize User Parameters for InstaSPIN Read ADC Result F‘{I'virizsglj;gA
i l Yes
y
Current Reconstruction
Set Driver Parameters for Over-Modulation

Remove ADC Offsets
ADC Offset
Calculation Complete?

Initialize FOC Modules and Estimator
Parameters

Run CLARK Transform on Current and

Voltage

Calculate Reference and Feedback Vector
Voltage
Run FW Control

l

Run MTPA
Get the current phase angle

!

Run ADC Offset Calculation Calculate the Reference Id and Iq

!

Enable PWM and
Set PWM duty to 50% Update Id and Iq Reference for Rs Online
Calculate Maximum Output Voltage

Write PWM compare Value Run Id and Iq Controller
Set ADC Trigger

Run IPARK Transform on Voltage
Run DataLog and PWMDAC (Options)

l l

End of main ISR Run SVGEN
Exit ADC interrupt

Run PWM compensation for Over
Modulation

]

!

Set Interrupt Vectors and Enable Interrupt
for Controllers and Estimator

—
Yes
Parameters Update?
Yes

Calculate and Update MTPA Parameters

No

Run Speed Trajectory
Get the reference speed

Run Estimator
Get the Id&Iq from PARK Transform in
Estimator

Run Motor Control, Rs Online and Check No
Fault

!

Set Reference to Speed Traj
Update Controller Parameters

I

Enable Speed Controller?
And Its Timer Out?

Run Speed PI Controller

& 2-29. % FW A1 MTPA ] InstaSPIN-FOC Ti2HREE

2.4.2.4 HBYLIRBN R RE 00 B %A

LR R SR A FE DR DL RAE I B, B RS ORI S . SR RAURAL LR . RS AU AL
it T B IEHBE SRS E, 4 B EsIR R LT 8 -7 € 2] (FOC) ARGtz T il BAR
BRI T T R A FAST 5 eSMO R HLBLIZ A KT L AR BEARL . B AR EAELAT H T B I A WM

2.4.2.4.1 BYLHERBR G
ST R AR RN & AL A AR L
o ZAVRAR A
o A RAS HL A

A DAPE TR A I . P B X i A L AL AR o AR ] —Hb . Flash_Mitrinv_3SC 4t e B 3R =70 s HLI
Rl 753 , Flash_Mtrinv_1SC SCH5 57y as IR 54 , Wiy 3.3.2 Hhirid.
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2.4.2.4.1.1 =H R BRBH

ERN PWM B | i 28 2 iR W L% ) 59 0 248 AL B IR HEAT K RE . TMS320F2800137 B 3 4% 1
2 3N ASH I | T MSPMOG1507 FHCEHE 1 & 2 N ss Bl . g 7 I s LA A7 0 X ) B IR

( RRIEACHIR ), 2001 H I i i Fs 2k v H S

K 2-30 s T LRI R ABREES , R EE. BORFEY+ TMS320F2800137 F4% ADC Hi A
T RO RS . 1% IR T R ZEHLA XU I =40 PMSM 4 —4H. 120 69 25 H T 1% H IR 145 330 pR B

Vout = VorrseT + (IIN X RsHuNT X Gi) (69)

Hr

* Rshunt =0.1Q
* Voiiset = 1.65V

M EBEAE |, TSR3 2-35 oIt il g , G; 72 70 4t

_Rmp _ R20 _ 10kQ _
Gi_R_m_R17 7k =0 (70)

Tl ] s W 00 B R VAR FL R e T RE S 71 e

_ VaDCmax _ 3.3 _
Iscale_max ~ RGyUNT XGj ~— 0.1x5 6.6A (71)

HUgEME Dy £3.3A. LU BUE R T Wil #E user_mtr1.h STAF RO IS ZE L UL E SO E

//' \brief Defines the maximum current at the AD converter
#define USER_M1_ADC_FULL_SCALE_CURRENT_A (6.67)

MUt RO AR EC E P, i F R A

AR RIS ARV E B AR EE T, DR 74 e At DR Ak B 25 o 00
T B P BN BAT IERA K AR

B 6 5] Bl | R S8 EBOR AR AR 51 E Rz . R BoR P
P, 4n user.mtr1.h HE LIRS A BT

// define the sign of current feedback based on hardware board

#define USER_M1_SIGN_CURRENT_SF (1.06)
8
SLA
SLA ?0 U P
SLA
LRs3
st 7 30.1
11
SLB
sl 2 VP —vp UN—gwN
st 3 -
stB |28 $h97 —
30.1 PGND
14
sLC
olc 15 W P b IVW N
sLc 8 4
sLe 69 $R104 -
30.1 PGND
S VA
PGND
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c4
16V
GND4| s OTF A3.3V
20.0k | 20.0k
IW_P_C2K 3
R11 2K 1 Rli JW_AD C2K
IVW N C2K . 100
R17 2K C16
TLV9062IDGKR 50V
R20 .. 10.0k 100pF
C88 |50V GND
| FT00pF

& 2-30. TMS320F2800137 [¥) =43t £ HL f 4G 00 B 2%

MSPMO i _F- A A P i i A B TBOR @ S B0 T RS 7t B AGE I, DA RGERRAS . UK A st thohy 5, Bk
#H 90kHz. & 2-31 JE/R T MSPMOG1507 -4 X 43It 4 FELAU RS FEL % .

C21
| L6V
1T0.1uF
3.3V
Gain: ST L I
Cutoff frequency: 90kHz // | 2(5'0'k 20"()'1(
Vo=1.65V+I*Rshunt L~
e + OPA 0 IN+ o IW P MO
OPA 0 OUT -~ R26"' 2k
. OPA 0 IN- IVW N MO
R R27 2K
" R29 .. 10.0k
C25 |50V
1ToopF

2.4.2.4.1.2 B i Bk

LM A FELAUAS DN BRI B BB R S 2 B, JFAE AR FET JFOORAE I OL N EZ LI =M. 2/
H— F R EEES 7 a5 ) PMSM L (%7867 FOC R T VR4 4 1 BT R

FEZZHER L, IR BR P 228 I HE IR UIVIW 3 % 3k S I B0 7 e 2 F A I B R, ] 2-32

Bz o

& 2-31. MSPMOG1507 X4 2% F i Aa i e 2%

1. FEEWE , BERHEFREEHEIL RO7 A1 R104 |, RAREE /3 HiFH 28 R83 Sk Il By ik B HLf

2. {£ TMS320F2800137 F#x I , #Fx U9 FIAHICHE A , RN A FR C61 , MIMBGINFH T B0 I A8 KA 1
DRV7308 PN # iR 2% 745 5

3. f£ MSPM0G1507 7# £ , #Fx5 MSPMOG1507 1] 4 & OPA A 7Tt , DA I B /30 % K FE 1 7 5

4. R SZE NU. NV A NW 5] g —E.

8
SLA
T ?0 U P
SLA

67 R83
SLA 20.1

11
SLB
sts 12 H VP ¢ IUN
SLB _—
SLB 68 -

PGND

14
SLC
SLC 12 IW P @ IVW N
SLC :i;
sLc -2 =

PGND
VW Ny
PGND
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C58 ||16V
R79 110.1uF R80 l
GND'|| '|'20.0k 150.0k A33V
IU P AMPIN+ 6
WA\—¢ AMPIN+
- Ret K] AMPIN-_ 5 | [
utoff frequency: 90kHz TC44
ain: -
Gain: 5 IU N A S0V IR86 w100k 4 | amPOUT

Vo=1.65V+I*Rs*Gain  pg7 2k 100pF

& 2-32. TMS320F2800137 () 8543 1t 5% H 4G 00 B %

BRAAFEDLT |, ZHBREA =N sy | B 2-33 R T o A R A R . B A R i BB RS I8 4T, 15 S
% R97 A1 R104 , [AIIF {584 R83 , ¥ IW_P. IV_P #11U_P ( R83. R97 1 R104 5| 2 ) 1&4ErE—# , WG
=R L R83.

A 2-33. ¥t L FHA8 AT B

FLUEER RS RS S, DI AT DORE B A i A% v By R/ MEL B, DAR LR B FL R ADC RARE
, WIEL 2-34 JoR. XTI, K R79 M 20k Q 0N 2.2kQ/1% HIFHAS | fEk#ER LA 0.327V fWts |
PAEAT B BRI o

C58 |16V
R79 | [0.1uF _R80
GND | 'Lzo.()k W 150.0K A33V
U P AMPIN+ 6
AMA—9 AMPIN+
7k AMPIN-_ 5
R81 -
Cutoff frequency: 90kHz —LC44 AMPIN
Gain: 5 IU N AN I S0V [R86 .\ 100k 4 AMPOUT
Vo=1.65V+I*Rs*Gain  pg7 2k 100pF

& 2-34. TMS320F2800137 1 MSPMO T-4% B4 I 2% ) EL Rl 2 S v

1% HLIRR AR FLS AR 330 B R A T s T 5 = i 23 AH 1) .
2.4.2.4.2 BYIHALER G

FAST {5525 75 B R R, DATE B B8 1018 52 3 L 9 SR e A M R, A U B AR UAR AL &, 1 A A A5 FH 3 A
% . eSMO MKEEHAAL AR KR m s AL |, AV A A AU o Al e i o IRk
(USER_ADC_FULL_SCALE_VOLTAGE_V) B Tl s LAH FE R S it i L o 8] 2-35 J@o 1 i s FH 2 T H
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BEL 7> s 25 FA) R IS B ISt LB, R4S ADC i A\ S DG BATL R I AT S AN A TR . SRABL A B I A i =N H
BLIEPIA AR R FEATL LA R B 2

HJE2] ADC F N B KR 3.3V, 1455 Uit A (i il 48 mT B ) i KR Fh s S T 42 8 RE X 72 AT I
o

VF5=VADc_F5XGV=3.3VX122.46=404.13V (72)

ol
© Gy RN T, IFH G, FLEIL i 73 MAT I

_ (R62+R67+R70+R74) _ (332kQ +332kQ +332kQ +8.2kQ) _
Gy = "3 = A0 =122.46 (73)
fFi% LR R HL |, fE user_mtr1.h T UL N E -
//' \brief Defines the maximum voltage at the AD converter
#define USER_M1_ADC_FULL_SCALE_VOLTAGE_V (404.1292683f)

FAST fili 5 & b it ZLA A v IR DR AR o, A HERAAG I P T S 15t e o B L R B AIR , LA RERZIERR PWM
BT, (R SOV e B S Sl A . T, M LE Hz MR AR L LU E R 5 % 20kHz (1)
PWM St . RAT LIS ATk i LI AR B kHz 400l R (B L N, A 75 S8 CORE AR I 2% -

FEZZH BT, JEPAS R B B T DA 75 A0 76 SRH5

' = 1 -
filcer_pole = (2 x X Rparallel X C) 405 15Hz (74)
Hor
A
(332kQ +332kQ +332 kQ)xS.ZkQ) _
Rparallel ((332kQ T332k0 +332k0)+8.2ka) o 133K (76)

TSR BIER T user_mtrt.h HUR Al E SOZAR R

//' \brief Defines the analog voltage filter pole location, Hz

#define USER_M1_VOLTAGE_FILTER_POLE_Hz (416.3602877f)
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MOTOR U MOTOR V MOTOR W
$R54 $R55 $R56
2332k 2332k 2332k
SR58 SR59 $R60
2332k 2332k 2332k
()]
<
LRe2 Re3 lRea 2
2332k 2332k 2332k
TP4 TP5 TP6
S O
$ SR67 C51 g$R68 ——=C52
28.20k C53 $8.20k | 47nF  $8.20k 47nF
) | 47nF | 50V 50V
1= sov 1 1=
GND GND GND
] 2-35. B HL ks ] v
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3 A BAE. MRZE RS R
3.1 AT AR
AKATVEAN A T 225 Bt B BRI AN B e T 75 502 o e B A R U W
3.1.1 RS
Kl 3-1 oR 7SR LI AR 2% R G O ME A
e | o onyre
Bias Power C2000 or o Phase Current and
Supply g MSPMO h Voltage Sensing

& 3-1. TIDA-010273 FAE{4: B B AR 5 AE I

SR A TSI SE R LIRS RGN ThREL . DA R AR B iE (R ThRE ) 1B | 1B 3-2 JEOR T R AR
THAL AT TIDA-010273 # AN Al Bk

o IR ADE B

o AHWIAR SR
- DhEEIA 250W [ ZAHIAR 28 3 HF PMSM 8¢ IPM
- 15kHz JT 540 #%
- 1 & 3N A

o P

- K] 48 5| LQFP 3 5.4 TMS320F2800137 5 MSPM0G1507 %1 MCU
L SN RSN ONG L PN

o T AN AL A I 4

« kX UART 3

o HHBIHR
- MR HIE +3.3V Al +15V
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Inrush Current
Protection

Auxillary Power

J10: Inverter Output Supply

) il Filter

1 | l - /g x )
‘ l . / J5: AC or DC
# e / Input

- Fuse
15V Probe iy
3.3V Probe
GND Probe

Microcontroller J8: Isolated UART

Daughter Board

J15: Emulator
Je:Motor
Temperature 3.3V, TMS, TCK,GND
Sensing

& 3-2. TIDA-010273 &% & R AR B A £
TI EAAEAE F 1Z AR A S B DA R TR 5

i
o BRI BT | V20 O o SR 1 T304 B o B 10 T
o P LR RN AR o T) U0 P A PR
SER LI V2 B A . S PR R A RO AR TR S (R R R B S R RS | (E
FEFF S AR S  bpesE—He AAR A F , )
. P TR A

3.1.2 Qi F

TR S 2 W3R I 1 5 DL E

o XTI, WERE ARSI R, M E R E R A AL T RS 120V & 265V YuREI , R B TR, U R
H A Z0AL T B 160V 2 400V Y Y o R din A\ AZ I H U5 O N HEL AT PR i) 158 B A BA BI0KS BELIR IR R BN
1.5A , {HFEW) G B B AR e sl 3 18] S A FH A Y H T R 61

o FEE SRR 11 =4 PMSM.

3.1.3 AR UEHT A T 2 A5
Bk N G2 A DA B AT FRLBR AR GHIE

el 2 AT YAt LU L YR
= AHZh I
LES

BRI

34 R/ GaN IPM DRV7308 /9 250W Hi L0278 2% 1% if ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024
TR
English Document: TIDUF77
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC22&partnum=TIDA-010273
https://www.ti.com/lit/pdf/TIDUF77

13 TEXAS
INSTRUMENTS
www.ti.com.cn BELE BE BRI R 4% R

+ 250W. —AH PM [A)25 AL
o Wit

o ZAHINER AT

» USB % UART &Hc 2

3.2 A7 GUI

ZZHE VRO TS, I AN AT LB A 0T 3.3 k. (B2, AR IRIAE EE 2.
NTIRIFRGRE | S H PR BE T —NET UART B GUI B, DA B bRIE I AT i S 2 8. A
T AR GUI B iR 3 s L% ) 24

Hur , R4 C2000 FHR 432 % GUI.

TE J8 Abidid UART ¥ ENL PC LB SR |, BRI UART 268530 UART o 0, Kl UART FR&E W
A LY AL

3.2.1 iR E

GUI B R FRAE TN PC FIZH Bt B AT UART #2. & 3-3 Jax 7T GUI #EAT I A a1 4% .
LU PR B AT

1. J#;d USB % UART &R #8% J8 L) GND. TX. RX Fi1 3.3V & 5V £ VCC_ISO #E#:F|F#L PC.
2. HHpLZRER R 10,
3. EETHR. RS E R R, DURI B BT & Fi S 5 F 22
4. JEIEAE J5 AN SR FYR . AU FE YR AT A T HE I B H R AR CR A B L FE
a.  ELHRIRR R KA 380VDC.
b. A IR )i K H N 265VAC (SN 50/60HZ ) .
c. TIHL A 220VAC ( #ii% A 50/60Hz ) .
J10: Motor Inverter
Qutput
\ J5: AC or DC Input
J8: GND,TX, RX,
VCC_ISO
& 3-3. i GUI FAFHEAT IR BT iR AR A 4
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&5
P> PSSR (e T T AT LA R BN R, BB R TREAFEC B . AER AR T il e & 5 F B AR O R 2
T, SRS RS B 2R, DR B 2 2R bR B es . AN HBRARBE L2 1T, B GND
EERE . RN E A ERE S R, AR RS .

3.2.2 GUI #1445

GUI A4 1T DAFEEE T Microsoft® Windows® [ # 4t 1217, GUI A 6 MMiEDi< : “Control Window” . “Debug
Windows” . “Control Parameters” . “Motor Parameters” . “System Parameters” F1 “Communication
Setting” , 1F 3-4 fiTzn. MLARASH) GUI FRANEER ML “Analysis Windows” o iXESIETRAZAL L FIhEE | Hlansl
il BN EHRISEORR . BIURES . 325E MCU NS

## Motor Control Demo GUI = X

ConcalWedow | DabgWedon  AabssWndow  Comoi Pamwas Moo PRETMNT  SymemPRInERT  Conmuscion Seng

I

[ ot . 6
m:—i‘ R and S Prvs (A7) v B
L § 40
Command: Run and Set Parameter &
View Data: Speed, Angle, Vdc, Id, Ia
20
5.0
0
[ [
® st O esvo 2
v
T, e 50 WWWN
Target Fraquracy (]| | 000 S 2
Acoslratien ()| [20:00 2 2
Torgut Ref Cument (8] |15 21 5.0 300
Mot Fregaecy (K2 0.000 3
Roe Argia (ad] 00000 s 200
S
3
< Bus Vokage (V) 308,520 >
100
s Coreen (&) 0.000
e (t)| 0000 0
1| 192.825 a0 2
f
)| 0:000 =
2
Vetage (V)| 0.000 ] 9
Votage (v} 0,000 =5
Targen ]| 0.000 I
)| 0,0000
5.0 2
A Commes (81| 0,000
- 5 -
(A) 0.000 =0
IS =
(x) 0.000
-2
) 26820
)| 104 0 100 200 300 400 500
Pro—| LY e TEaE e
Motor Status: Idle waiting Command Faults status: None WWSerial Status: Connected 5.0 R EnbIECOntOl™ o tober 23, 144900 S0H

& 3-4. GUI ¥4

3.2.3 EHET O

EFHL PC _FIE4T GUI Bifk. Z564% GUI Bt . & 3-5 JER T ilid UART ¥4 EML PC iEB:F1% 5 % iR (125
. BRIABEFR N 384600bps. 405 S B A FRE ) UART S | TLAZIEE & GUI AT C2000 _E s R %
&,

36 2/ GaN IPM DRV7308 £ 250W #Lias s 5414 if ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024
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File Edit View Settings Heip
‘Controd window Debug Window Analysis Wridow Controf Poramaters  Mofor Parameaters System Parameters Communication Setting
1. Select the right serial port Check Seria] Port| | Check Seriol Tronsmited 0{ 0 CleorTxData | [] ViewTxTe  |RecevedOmta | O Clear RX Data | [] view RX Te
: >
supporting UART »
Aoplcaton/User UART (COMSE)
2. Configure the baud rate (default rate is e I
384600 in C2000 project) P“““:: :w & rul Code Ubdote
e i b 0 Modules Ugfiate
3. Click this button to st | :
open the serial port =
4. Click this button to start transmit and
receive data between PC and C2000
Configure the TX and RX period if bbiesdideid |
T Crouptox
needed ( Default period is calculated per B sove cota o el
the baud rate) O save data to . file
[] 5ave Reclave Raw Data to csvi.bd Fil
[C] Save Receve Convert Oata to .cov/.ta
] 1og Mator Control Data to .cov/. bt Fil
Log Dats Period (ms) |10 i 2
Graph update Period (ms) | 187 S L
Control Update Parkod (ms)| 100 = L]
Motor Status: Idle waitina Command Faults status: None Serial Status: Disconnect r 11_14:48:31

& 3-5. wE B ATH O

IR E T L@ Transmitted Data 1 Received Data (15U & R IGUF. & 3-6 JE/x 1 iEH: ) 5 X A3
FE RN, T LL@E E T View Tx Text il View Rx Text K75 & A3 ot fla e 8 (22, AELEHNL
IBATI IR X ST RE R B .

Transmitted and
received right
data frame times

Control Window  Dabug Window - Syselgparar

Check serisiFort| | Checksernl | (ISR Bta TRl Tronsmitted 01 | 202 Jwewtxe| Recenedvota | 19809 Glear RX Dats

‘Select Seret Fort| | CoMS6

COMS4 - XDS110 Class Application/User UART (COMS6)

Code upsate
©) Boct Mots Updmte

Faud Rate
oona Bs |8

® Full Code Update
parny as | Hore

O Moses paate Check these checkbox to view the
stwpiss |1 : % 3
o transmit and receive contents in text
ad Timeout (s) 000 Sl
editor if need to debug the UART
communication. Don’t check when
run the motor.
Check these checkbox to save
the transmit and receive data to
.csvltxt if need to debug the
saEi ;
UART communication. Don’t (S re—r—————
check when run the motor. T Lo Motor Control Satn o .cov.bt P
Log Data perind (ms) 10 St iode Fie 4
Groph Updete Period (ms) [187 Tt e et
Control Update Period (ms) | 100 L
Motor Status: Idle waiting Command Faults status: None Seoternber 11, 14:49:26

UART connection status
& 3-6. INBEERA
3.2.4 BHLRS

SR FH IE A (0 L2 00 T [ s Th b L B R . X BSR4 e TR, 58 THUR, BB | JFHX %S
Hons T BN A LAE [ 1 o A BOAE .

SRR PMSM HUBL |, 358 2 B0 ) DU MBERS gk ) 5 B2 | SR R B LS50 | GUI Bk ol Lhis i
BH.

¥4, 1£ Control Window &I+ A B AL IR v 4, Wil 3-7 Fiw.
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Control Window  Debug Window  AnalysisWnidow  Control Faramaters  Molor Parsmeters.  System Parsmeters  Communication Setting
n 160
1. Select the right communication and ] Lin
control command for motor parameters B L2 N .
5 e Command: Mator ID and Rs Calbrate &
identification bplaftriglind i
=0 80
Estmater f2
@ FasT O esmo 2
Target Spaed Unit | Fraquency (H ~ 4.0
Target Frequnacy (Hz) | |120.00 5 I x
2
50 00
Motor Frequency ()| -0 £
Rotor Angle (rad) “2.0036 =200
0 bus voage (V)| 209,340 2
d-as current (4) 0,110 I
5.0 2
]
2o
=
-2
50 2
=] -
#hase 8 Current (8) 0,167 % [
Phase C Current () 0.171
Motar Rsonkne (ohm) 2.7875 2
Motor Temperature ()| 32.0 ] 100 200 300 400 500 600
Madule Tempersture () 0.0 50 bme 50 [ Fe conalviar | [Theset Gontrol Plot |
Select the right GUI control command Seotember 11. 15:12:24

& 3-7. EHHLIR B4

Nk, 13 Motor Parameters 3515 o LR R FELIIE AN 21 FEATLR AL S raHL 240, F P AT DUSE e sl Y e
WS E, BlnE 7RSSR 2 T R S A RL A (Hz) -

s START $ZANTHIGHEAT LN . Ui W BIRT RS | JF BN ARG EE S . I R RS AT i
ML, BRBITRIZN 2 705, & 3-8 R 1 R s LR i 2 4R

& 3-8. JA3h EALIRA

PONTERJE , LAV BN EF . &7 BIE%ES N MCU N1, DU R X LS BRI £ MCU .
1% $¢ Control Parameters iEI | iEFK BHLFIE G S HAFE R MCU NfEH | BUEHRAF RS0 . EIIES
NETB I, 8 At Read Settings from MCU Flash 1241l , %A J5i%&4% Motor Parameters &1+ , LAFIfR LS
BHZ AT BENNSEAFE. B 3-9 R T AB TR B A & .
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B BT TR Y2 R

-

Control Window  Dabug Window  Anolysis Wnidow  Control Parameters eters

Speed Control Regulator Parameters. Startup and Running Fault Parameters

High Threshold (Hz) |150.0 Lost Phase Current (4) 0.2

Low Threshald {4z)| |60.0 Stall Current (4) [10.0
‘Startup Kp 20 Unbalsnce Ratio (36)| |20.0
Startup i/ 2.0 Fault Max Speed (Kz) |500.0

Wgh Spand ¥l [25 Faut Min Speed (K2) 5.0

Fault Detect Min Current () 0.2

High Speed K1 |25
Low Speed kel 130 Pl Dstect M Torgue (i) 0.1
T Foll )|
[T o Startup Falled Wait Time (s) 2000
‘Stall Wait Time (s)| 2000
Current Control Reguiator Farameters o BT
d-mas Current kg |10 =
Unbolance Woit Tima (5) 100
s Current 1/ [ 1.0 =
Lost Phase wiak Time (s) | 2000
s Current Kp
ohtage Fault Protection Parameters
s Corrant i/ |10 o
OV Fault Value (V) (3800
Power Control Requlator Parameters I
4 0V Homal Value (v) |350.0
Power Cortrol Kp)| | 2.0
! v Fault value (V) | 100.0
Fower Control K/ |20 | —
! Y Hormal Value (V)

11200
Current Fault Protection Parameters O/UV Fault Wait Time (s) QV\’
Over Current Value (A) |15
L Fiying Start Faramelers.

Qver Load Current (A) (] Enable Fiying Start Function
Over Current Wot Time (s}, |50 Fheng Start Moda
Over Load Wa Time (5) | Min Speed for Startup (Hz) 3.0

Detoction Wok Time {s) |15

< Satting

Startup and Runring Control Parameters

=] enabile Forea Angle Contral

Acoslesation for Startup (Hz/s)

Acceleration for Stop (Hz/s)
Accalaration for Run (Hz/s)

Farce Startup Frequency (Hz)| 20,

Foree Alignment Current (A)
Startup Masimum Current (A)
Startup Injection Current {4)

Force Alignment Time (s}

Force Statup Time (2]

Startup Durstion Time (¢
Restart Wit Time (s

Stop Walt Time (5]

Restartup Times | |3

Resonant Cortrol Parameters
] Enshie Resonant Control

Fovier Supply AC Frequency (Hz)

Speed Resonant Coefficient

Spead Resarant Frequency (Hz)

Current Resonant Frequency (¥z)

d-ads Current Resonant Coefficient

q-auis Currant Resonant Coefficent

[

l ‘Save Satongs to MCU Flash |

Motor Status“Ble

Read motor and
control parameters
from file (.csv)

Store motor and
control parameters
to file (.csv)

Braking Stop Parameters.
(] Enable Braking stop Function

[1o0 Braking Stop Made | FREE_STOP

Braking Stop Current () 6.5

Vibration Compensation Farameters

[] Enable Vibrabion Compensation

Ll Compensation Angle Deta (rad)
00000000903 Compensation Current Scale ()
s Compensation Currant Caefficient
1500 Gompensation Frequency Coefficient
i Compensation Angle Coeficient

Compensation ki Cosfficient
Field Weakening Control Farameters
] Enable Fieid Weakening Cantrol
Kp of Regulaor | J000D000000005
¥ of Reguiotor |0.0032
Masimum Vector Angle 0.0

Madulation Index Reference |0.6125
Enabling Protection Faults

Over Voitage
Undar Vohage

Motar Gvar Tampershura

[C] Power Module Guar Temperature
[=2] Moduile Over Current

Over Pesk Current.

~ Read motor and control
parameters from C2000
- Flash

Seotember 11,15

Store motor and control
parameters to C2000
Flash

El 3-9. FAEFENLIRAIG R

3.2.5 e dil

i 3-10 Ji€7< I Motor Parameters it T , Hrbfiars 7 HINUANHERI 24 #R LB IS BOER IR

eSMO parameters, tuning
based on default value
and test

Centrel Window Debug Window o il System Parameters Communication Setting
otor Eecircl Porameiers 510 Pacameters P10 170 Parametecs Vordwared bourd Farameters
| commoLmm Meximum Sldag Gain, Rebde| | 1.5 [ Enobis 0 and k1 ‘Sampling Scale Current (A} [15.97
Mator D State: Minimum Shing Gain, Kside | 0.75 ‘Speed Estimation kp | #0 ‘Sampling Scale Voltage (V) | 404.1
Mator Model: | Estun_D4APE2Z = Spead LFF Cutoff Freq (Hz)| [200.0 Coarse Exciation Vakage (V) VoXage Sensing Filter Pole (Kz) 4163 Hardware param.eters for current
Motor electrical Wotor Types [PHSM - SMO LFF Cutat Frea (40)| 20 Fine Exciation votaga 100 | 4— and voltage sensing. PWM and

parameters in datasheet ot | :

Stator Resistance (ohm); | [2.682

8emF Threshold (V)| 0.5

Masdmum Kp of PLL

100

Motor control specification 0o
like maximum current and—

frequency

Masmu Frequency (1)
Msstanum Torque Current (1) 6.5

Masimum Rated Volage (V)| 220.0
Maximum Peak Current (A) | |7.946

Measornum Modulstion Index | |0.625

Speed Fiter Costicint
BEMF Filter Coafficient ‘1
‘Spoed Estimator Pole (rpe) |
Dsrection Estimator Pole (1ps)| P0000000000004
Flux Estimater Pole (ps)

Angle Comgensation Casfickent| 0.0

d-ans mducrnce ()| 9,26 Minimum Kp of PLL| (20
qraws inductance (i} | .26 Seole Factor of PLLKp| |50
Fhoe (vz): | [0.0625 Kiof PuL | 0.008
Rotor Resistance (ohm): 0.5
daucs Magnetic Curreat (8):| (0.5 .
Fotor Speciicaton Porometers Fi Fier Coeffcient]0.17 |
| ] Enable OverModulation 10 1 Low

High Frequéncy HFL it (b)) 5.0

Imverter Control Parometers #
control periods

Conrs Won Tine (3 © VM Switch Fraquency (k)| 150

Fine: W Time {s) Control Loog Frescaler |1

Spead Luop Presealer 10

Exctation Frequency (k2)| 750.0

LPF Cutoff Fraquancy (t2)| 35.0

HPE Cutoff Frequency (2} {5 natie Rs Ractiouiston
Max Low Froquency 1g (A} 0.4

Max High Frequency Ta ()| 0.4

[] Enoble Rsnling. [ Rsonling Validation T

1 Tragectony Siope (Afs)| © ReOnine Mode | Comtinve
Injacton Currant (A):|0.65
Frequency 1Pl Adtve (bz)| 15, adrk'al

Resitance Dota {ahm}: | 0.001

1000

100

Ld and Lq Compensation Farameters.

] nsble Inductance Orilne Compenzator

Ld Compensation Coefficient. il

current for R Estmation (4): | |10

for Ls Estmation (2)| 0.5

Viotor Drres Mode and Funiben
] Enable MTPA (Maxmum Torque Fer A

] Enablo Decauping Contrl

Angle Deka (rad): | |0.0005
Injection Duration Time (s):| 120
Intervel wattng Time (s): | 300

(] Enatie Tomparaturs Protscn with Rsonana

[o—
P TR Reteranca Tep (10} o Matern ()| 200
— Resistance 2t Temp T0 {ohm) | [2.682000 RsOnline parameters and

THREE_SHUNT Tame Cosfigent ol tersl 0009 |f— temperature protection with

Current Sensing Type:

Lq Compeniation Conficent] 1.0 R Exchation Froausncy () 32767 Curmaa sanse Direcvon:| [DRPOSTIVE Temp Prtecion Theshold () 4.3 RsOnline
pre— e o Terp Frotection Durstion (=) [180.0
e Ld of Lq Vakis (| 0013 A
Power Conret Threshel (W)
F Y
Motor Status: Normal Running with Soeed or Toraue Fontr Faults stafpss: None Serial Status: Cdnnected 11, 15:03:00
FAST parameters, only need to Motor identification Motor drive mode and

tune for some low inductance
and high speed motor

variables for FAST

current sensing
parameters

& 3-10. HHLIREHZS %L

7t Control Window &I+ | | Wi Bl S 26 2% & (>230 VDC) , Control Command 1% A1 GUI Command
FH NS, LR 2 3. FRIREE 3-11 H b IR s pL.

ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024

TR

/T GaN IPM DRV7308 /) 250W H Hlii 4 78 2% 1% if 39

English Document: TIDUF77

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC22&partnum=TIDA-010273
https://www.ti.com/lit/pdf/TIDUF77

B BT TR Y2 R

13 TEXAS
INSTRUMENTS

www.ti.com.cn

3.2.6 HHHFERE

B 3-11. i AL R

FE L HUBERE I R B A B |, I 2 LSO IR B LI 1 S B A I . A4 Control

Window

Motor Running and
Fault Status

™

Control Windaw:  Dabug Window

‘Analysis Wiidow

k&l 3-12 B ity AT i

Control Paromaters  Motar Paramaters

System Paramatars

Communication Satting

140

<
%m

100

Estimator 2
® Fast O eswo

Target Speed Unit | Fraquency (H

Motor Frequency (r) 1,900 a
Rotor Angle (rad) 1,3218
DC Bus Voltage (V) 209,040
s Cumment (4) 0,360 I
q-axis Cument (4)| 1.030
fus vector volage (v)| 186,800 20
Motor Vector Volsge (V)| 61,177
ais vorsge (v) | ~11.840
qras voltage (v)| 60,020
Motor Torque (t.m) | 0404 I
Motor Power (W) B6.5000
#hase A Curent (4) | 0875
Phase B Current (3) | 0,878
Phase C Current (+) 0,892

Torgel Frequnecy (Hz) |120.00
Acceleranan (z/s) | [20.00

Torque Ref Current (A} |1.50

Motor RsCnine (ohm} 2.8630
Motor Temperature (€)| 392

Module Temgperature (c})| 0.0 50

Angle
Y

i)
o

Iala)
o

[

time

100 200

b Motor Status: Stoo for Faults

Faults Status:

: 'Module Over Current']

| serial Status: Connected

A 3-12. HERA W

300 400 500 600
50 B2 Enble control Flet Reset Control Plat

Seotember 11. 15:10:56
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A DU P e P bl , anl&l 3-13 Fror .

/J\ AD

SRR RS BRI . FERTED TR W E RO |, 2B MR RY .

Configure or change the control
parameters for flying start, braking,
startup, fault protection according to
motor or system. The default
parameters value are read from the
value set in C2000 controller

*»

Control Window __Debug Window

v T 03
L T ] 28
sl
Startup Ki. fa
o o33
v coven] 3
R
somsovsan
R pp——,
iciemis|iD
s caneali0

s Currant K. |10

qauss Current 0 [1.0

Lost hase Current (3) (0.2
stall Curen (3) 10,0

Unbolance Rato (%) 200

Fault e speed () (5000

Foult Min Speed (12) (3.0

Foult Detect in Cutrent (3) 0.2
Foult Detect Min Torgue (tim) (0.4
Startup Foded Wait Time {5) (2000
Stat wa T (5) (2000

Over Speed Weit Time (s) 600
Unbselonce Wt Time (s} 100

Lt Phase Wait Tine (5) 2000

Pawer Control Regulstor Parameters
Fower Control p, (2.0
Powar Contral 0|20
Curvent Fault Frotection Parameters
Over Current value (3), 1.5
Over Load Current (4) (5000
Over Current Wait Time (s) |50

Over Lowd Wait Time (s} 2000

Vokoge Fouk Potecton Pacameers
ov ek vahe ) 800
0 Homal veloe 1) 508
W Fanvete ) 1000
v Mermal Valse (V) |120.0
[ —
Fveg st preameters
(5] et o St P
g tart Mode [STAWDSY_MGDE

Min Speed for Startup (Hz)|[1.0

Startup ond Running Cartrl Porameters
) Enable Fotce gl Control
‘acceieretion for Startup (z/s) |10.0
Acceleration for Stop (He/s) |10.0
Accaleration for Run (Ha/s) |20.0
Force Stortup Frequency {Hz) [20.0
Forcs Algrment Current (4), 1.0

o Current (4]

Braking Stop Parsmeters
[ Enable Braking Stop Function

araking Stop Mode
Braking Stop Current (4)

Vibeation Compensation Poremeters

] Ensble Vation Compensation

Compansation Ange Deta (rad)

Startup trjection Currect (4} 0.5

Force Algnment Time (s} |1

Foce Siart Time
‘Startup Durstion Time (s} |10
Restart Watt Time (s} |2000
top war i ()| 2000
Restactup Timas, 3
L —
) enaie Resonant Coneol
Powes Supply AC Frequency ()
Specd Resonant Coeficient
Speed Resonant Frequency (Ha)
Cusron Resonart Froquancy (1)
drnts Curent Resonant Coeficiet

-8 Current Resonant Costficent

Compensation
Compensaon Current Coeffcent
Compensation Fraquency Coeficient
Compensation Angle Cosflicnt
Compansation K Costfcent
Fiotd Weakening Cortrol Paramaters
sl Field Waskaning Corol
Xp of Regutaor | 2000000000000
Krof Reguiator | [0.0032
Maximum vector angle |00

Modulation Inge Rafesence 06125

Enabling Pratection Faults

[ Oves veiage
e votnge
ettt G gt

- Check the checkbox to enable/
disable the related fault protection
according to the system

] Power Moduie Over Temperatue

Detaction v Tume (5 15 [E T

) ovic Pk Curront

requirement

| Motor Status: Idle waitina Command_| Faults Status: None | Serial Status: Connected _____Seoternber 11, 15:17106

Configure or change the gain of Pl regulators for speed, current, and power control. The values are
coefficient, the final gains are these coefficient multiply the setting value in C2000 controller. The setting
gains are calculated per the motor electrical parameters.

F 3-13. B LI IS EUm A 2 A
3.2.7 FEEBHZH

£ Debug Window &35 L, FTULIREE Pl RS RS R . FRIRAI DA% 0], G 3-14 R, XL RE,
B 21 7 X e R AR L C2000 8 I BOEME . e B i iR BN RS BOAT . W 3-9 Pk, X
SR PLE T LAS A MCU [N A

Control Perameters  Motor Farometers  System Foromatars  Communication Sefting

(= -
e State (0) v

140

[ U Cor Run and Set Prms (A7 ~ 3
) ¢ % 120

Command: Run and Set Parameter &
View Data: Speed, Angls, Vde, 1d, 1g 100
=0 B0

Estmatar A

® rasT O esmo 2

Target Frequnecy (Hz).|120.00

angle
o

Acceleration (Hzis) [20.00

v
—
.

Torque Ref Current (%) [1.50

Motor Frequency (Hz). 120,100 5": 300
O 8us Vaikage (v)| 208,740 = 200
q-as Current (A) 1,420 2
Motar Power (W), 83.500 I b
Tune the gain of PI i —— 2 Enable data plot to
regulators for speed, P [ z . 1A \ monitor the speed and
current, and power control. o 8peed Bp| 2 = AL | LTI cur_rent response for
The values are coefficient, Love Specd i 30 I i tuning the Pl regulators
the final gains are these dres Curent kg |10 ) ! s
coeffcient multiply the =21 <o {17 el A AT
setting value in C2000 ot Crront by (10 ®
controller. The setting gains A &
are calculated per the motor :::: - I 3 ) 200 360 460 550 00
electrical parameters. 50 time 50 [ Ebensiugrn | [[Resetbebugpiot |

Motor Status: Normal Running with Soeed or Toraue Conts|__Faults status; None

A 3-14. HEEHSH

Serial Status: Connected September 11, 15:08:33

ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024 /T GaN IPM DRV7308 /) 250W H Hlii 4 78 2% 1% if 41
FER IR
English Document: TIDUF77

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC22&partnum=TIDA-010273
https://www.ti.com/lit/pdf/TIDUF77

13 TEXAS
INSTRUMENTS
BELE BE BRI R 4% R www.ti.com.cn

3.2.8 BRI Is#

GUI i B e Ur i 28 Thae | nTLUR R MRS AHEAAR B R s . [/ 3-15 JEaR 7 I fic B dy 2 LR R 1
A PRI A

ik

Control Window | Debug Window  Analysis Winidow  Control Parameters  Motor Porametars  System Faramaters  Communication Satting

Using “Test and Group 1 (A8)" | — - -

= g ; | Saa{n) = 100
communication command to view 3
B8O
the feedback speed, rotor angle and Snd: Test and Group 1 Data &
View Data: Speed, Angle, Ia, Ib, Ic 60
three-phase current (la, Ib, and Ic) 2
. 3 40
The target speed and acceleration | cemonr ”
i 5 o @ FasT O esmo 2
can’t be changed in this mede. 5
Terget Speed Unit Frequency (H = = 0
TargetFeequnecy (1) [10.00 <
| Acceleration (Hz/s) | |20.00 =
| Torque Ref Current (4) 1,50 2| se
. [} 2

Motor Frequency ()| 79,800
DC Bus Vokage (V)| 298,940 2
d-anss Curren ()| 201240 -2
qravis Current (A)| 1950

Bus Vector voltage (v)| 186,838 2

Matar Vector vottage (V) 43.981

)
s voltage (v)| 10,040 a
grais Voltage (V)| 42.820 5
Motor Torque (.m) | 0.780
Mator Power (v)| 124.7500
5.0 2

Phase A Current (4) 1.433 =
Phase B Current (%) 1,399 -E o
Phase C Current (A) 1.425

Mator RsOniine (ohm) 2.6820

Votor Temperature (€) 1010 [ 160 200 360 60 560 500
‘ Module Temperature (€)| 0.0 50 time — 50 = R R e
| Motor Status: Normal Runnina with Soeed or Toraue Contre Faults status: None Serial Status; Connected ber 11, 14:55:26

The graph quality is dependent on the maximum baud rate supporting by the hardware board. Much
higher baud rate much better graph view

& 3-15. FT-% A B AAE B i) B U ok 3%
&l 3-16 JE7r 1 74 Test and Group 2 (A9) FJ&7r 1 51 FE A FEL ) .

¥

Control Window  DebugWindow  AnalysisWnidow  Control Farameters  Motor Porameters  System Parometers  Communication Setting

z
UE 80
Using “Test and Group 2 (A8)” 4 Angi, Va, o, Ve |
communication command to view the - w°
2

feedback speed, rotor angle and three- O esmo .
phase voltage (Va, Vb, and Vc) w’:z‘;::‘;"; :'“‘““ > g0
The target speed and acceleration i 5 -2
i i H Terque Ref Current (4)  |1.50 - se o
can’t be changed in this mode 5

| Mator Frequency ()| BD.000 B

Rator Angle (rad) 0.8872 s 100

DC Bus volage (v)| 208,940 =z

| AAAANNAANAANNANNAN
d-axis Current (4) 0,240
qras Current ()| 1950 o

Bus Vector voltage (v) 186,838
Motor Vector volage (V) 43.981 s
d-axis Violtage (v)| ~10.040 3

qraas votage ()| 42.820
Motor Torgue (i.m)| D780 G
Motor Power (W) 124,750 =

=3
g

o

Phase A Curent ()| 1.860

FE

Phase 8 cument (4)| 63.340 g
Phasa C Currant (4) 23.580 50
Motor Tempersture ()| 10.0 Are=F 100 200 300 a00 550 800
Moduie Tempersture (<) 0.0 S0 me 50 [ EEETEEe ] [ Reset Controf Flot |
Select the right GUI control command Sentember 11, 14:56:39 | 4

The graph quality is dependent on the maximum baud rate supporting by the hardware board. Much
higher baud rate much better graph view

&l 3-16. A T-% 1 A FEEAAR H s ) MBS0~ ik 2%
fir4 Test and Group 5 (AC) W] LA 7~ FAST Al EMO Hy#-1 % |, i 3-17 tfin.

42 /T GaN IPM DRV7308 /1 250W 1342 78 2% 1% if ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024
FER IR 1

English Document: TIDUF77
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC22&partnum=TIDA-010273
https://www.ti.com/lit/pdf/TIDUF77

13 TEXAS
INSTRUMENTS

www.ti.com.cn BELE BPF i BRI 5% R

Bl 3-17. Fi-T FAST Al eSMO HJ#-T /5 K il ik as

3.3 .C2000 E AT

W TR A8 T 2 C2000WARE-MOTORCONTROL-SDK v5.03.00.00 B8 m iR A (34, 3k T3, ¥
1% Motor Control SDK #2235 e BRI SCE Je b o 1228k T RER R B8 /£ C2000Ware Motor Control SDK U435
<install_location>\solutions\tida_010273_GaNInv\ . $H8 LT 558 FH AN [7) (i 38 b SR p
FIBATZAY

3.3.1 FEFHFLZLEABLERM AT 7 I HAF

1. M Code Composer Studio (CCS) £ i JF & ¥4 (IDE) T. A 3% R % Code Composer Studio™ IDE 4T
2 UL HRA 12.5 B ShiUA
2. EILURPIR T2 %% C2000WARE-MOTORCONTROL-SDK :
* jEjF C2000Ware MotorControl SDK T..B St 3 R & f4:
- k% CCS [f) View — Resource Explorer . 1£ Tl Resource Explorer ~ , ¥ % Software —
C2000Ware_MotorControl_SDK , %X J& mi i 22 354440 .
3. wIFERE , KM CCS HAIE— ¥ T/EX LU TR

#iE
GRS SysConfig Be B s 5 IIFAE 7 T8 F i) R St i th A da fe s SR8, i ZhREALft 24 il

A S 2% ., it AR AT LR % SysConfig , £2 [ C2000 SysConfig #4457 LA it SysConfig , Mifi
BSERITIERE E QIR DAL E 31
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3.3.2 #CCS HHHF LT~

HF F280013x (2% 1 1 projectspec LA T
<install_Tlocation>\solutions\tida_010273_GaNInv\f280013x\ccs\motor_control THIH¥
Hh

7£ CCS '@ N LRl 45 i il CAE L PRI A E MR E |, WKl 3-18 Fisn. N HVAC ZHRITEHS
G E . Flash_Mtrinv_3SC #:# B SCRF =40 as LRl 777% |, Flash_Mtrinv_1SC SR .50t a4 FLIR
Far 7792 o

JHIT i Project — Import CCS Projects , it 8 L2 LLER TR PISZRIIRE | S8 EX T2 T F280013x )&%
Wit W]
<install_location>\solutions\tida_010273_GaNInv\f280013x\ccs\motor_control , &AL
AT SR LSRR, # S Properties iy 48 TRE W E Pl LIS, W&l 3-19 AR,

VL‘:, Bdi_D1UZ73_éaNInv_250013x [Active - Flash,_ 348 //! \brief Defines the maximum voltage at the AD converter
1l Generated Source ter, not the current voltage
K et “ - New > TAGE_V (404.1202683F) /7 8.2k
4, Binaries
i Includes bhain BltEShifteW.> pge filter pole location, Hz
(& Flash_Mtrinv_15C Local Terminal >
(& Flash_Mtrinv_35C = E Hz (405.1455619f) [/ B.2k/4TnF
(& libraries Add Files...
(&= src_board IZ] Copy Ctrl+C single shunt
(& src_control Paste CtehV  Fent at the AD converter
& src_device 3 Delete Del RENT_A (37.18F) /1 (e.e1)/(7.5k)/(B25+
[8) desm.
by LT Refactor >
4 desm.cmd
Lg sys_main.c Source >
[B sys_main.h Move
[1] sys_settingsh Rename... F2 positive that
& TMS320F2800137_XDS110_cJTAG.coxmil [Ac gr?und‘and o
& tidm_02010_dmpf0013x Import ’ _— ————
4 Export.. Right click on project name to select
Show Build Settings... the right build configuration te
Build Project support specific board
Double click .ccxml file to configure :
o 2k lated - Clean Project /
and aclive related emulator Rebuild Project /
Refresh F5
e E/’ﬁ/icripliﬂgConso\e = Stp€k Usage 4 Search| X [&] Probl
Close Project
. ///
EldTaracts * Ne search results avajléble. Stert & search from the {earch dialog..
> /

Index
Build Configurations / > Manage... ‘/ |

45 Debug As > Set Active > 1 Flash_DRV&323RH_3s5(C
Restore from Local History... Build All 2 Flash_DRV8329A_15C
Team > Clean All 3 Flash_EVMB353RH_35C
Compare With > Build Selected... 4 Flash_HVKIT_15C

~ 5 Flash_HVKIT_35C
Properties Alt+Enter [—— 6 Flash_Mtrinv_15C
|| 7Flash Minv 3¢ ¥

& Flash_TIDSMPFC_1SC
£ 2 9 Flash_TIDSMPFC_35C

& bida MN72 Gaklime 200012y T

& 3-18. IEFAENHELE
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&9 Properties for tida_010273_GaNInv_280013x O X
type filter text | | Predefined Symbols F - v 3
> Resource |
General
Configuration: Flash_Mtrinv_35C [ Active ] | | Manage Cenfigurations...
SysConfig
w C2000 Compiler
Processor Options = - ————————
Optimization Pre-define NAME (--define, -D) | Select build configuration | 88 8§
Include Options Gll.rTILlSNCEI = e
Performance Advisor
Predefined Symbols _F280013x | Enable/Disable SCI for GUI
» Advanced Options _FULL_FAST_LIB control
C2000 Linker SYSCONFIG_EN_N
€2000 Hex Utility [Disabled] W
Debug MOTOR1 ESMO F“‘I-\, Select supporting motor
[MOTORT_OVM_N | control observers
MOTORT_FWC_EN
MOTORI_MTPAEN [$———_  [Select motor contral
MOTOR1_SSIPD_N features
MOTORT_VOLRECT_N
DATALOG EN_N
DATALOG_2CH_N =
DAC1285_ENABLE_N L Enable/Disable
DAC1285_SPIA debugging features
EPWMDAC_MODE_N —
CPUTIME_ENABLE
TEST_ENABLE_N
SFRA ENABLE N
STEP_RP_EN_N v
Undefine NAME (--undefine, -U) &) %)
) N \J
& 3-19. A LR R TR FEERTE LTS
3.3.3 L&

SANTLR)E , CCS P r Project Explorer , Wil 3-20 fizn. #efF4h &AL E FT C2000Ware driverlib. Fi /R
T H L hal.c M hal.h FFEAREDRIE L

A3 src_control £15; hal.c 1 user_mtr1.c , 0] DALE Horb 58 s ACRS A 5E S
XA sre_board 4 S L AE AR AR BRENFE T o
src_control SCAFIEAL E LIRBN SCAF | X B8 STAAE o 7 AR S5 B FE AN S5 4T 55 Hh U FH P92 A 0 BV R 2

& 3-20. TIDA-010273 “Project Explorer” #i&
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3-21 TR T HHUEHI ISR TREBAFRAEE , B TAEG G030 8B L H 2 4.

‘ ISR Starts ’

Save contexts and clear int flags
Enable nest interrupt EINT

v

Read ADC Result, current/voltage
calculation and clark transform

GUI TX/RX update

Run FAST/eSMO estimator

Run speed trajectory control

Run speed loop compensator

Run IPD, FWC and MTPA

Id and Iq reference calculation

Run Id and Iq loop compensator

Run I-Park, SVGEN and PWM
Modulator

Restrore Context Return

B 3-21. B LERER

% TR & — AN AL E W RSB |, A PWM & IE 2  FZ0IFE . —5 )5 G55 LL—EIE ) 7 207
main() AT |, ATH T @B T A B RLS VRS FE R8T 4% (i LIEHI S ECE % ) » CPU T35 H il k
M 5 S5

motor1CtriISR #i £ 5 , F-T 1A F daHLER sz vk DUe#s s dl , FEALLL USER_M1_ISR_FREQ_Hz 40 2 {1
fih K

RNT W RG I RAEAT |, %55 B AR LR DY /S SEEG == o i 4 & 448 (DMC_BUILDLEVEL) #4777 4H41
X AF A2 S R0 SR L B AN A ARG T NS S o XN 120 38 F TR R A s B AR . 6 3-1 FIJ M T VEgi g 1
BRI, ERPEE MR | 1E1E sys_settings.h hikEAH N ) BUILDLEVEL #E3. EFH @ kmis |
L% rebuild all g7 PSSk TR g TAE. 7 3.3.4 4L T A LB /TR MBS DIET I 2 S B,
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F 31, WM BRI
ik FIEEETR i
DMC_LEVEL_1 50% PWM (5%5LL |, 363F ADC J<iff s R, PWM %5 S Al AH S
. DMC_LEVEL_2 FEEF vif ), FITFR A s L R i TG A
Xz
! DMC_LEVEL_3 VA AR | TR A R

DMC_LEVEL 4 HHLZHERS | /4 H InstaSPIN-FOC & eSMO iZ1T

3.3.4 WAL FE

®L

HLBRAR AP E R . B2 e PG IR, 1 B A RO RE B M PRI LR . FE R AR N R IR I, 0
e I G 2 ) PR S B T 3. TR0 F N R AR s . AR 8 B AUE (B R BT
A T 2 D R 25 R 2 G

/J\AD
K47 U AR AT LA I A% TR R B R AR N BN, PRORSER R R AR 2 AR B i, R R
AR T ORGP AT 3 e . TN A TR BB, A R B AR IR 4%

3.3.4.1 HEZEH) 1 : CPU MR T E
TR T B A

o VHE RGBT

o HAL % %38 MCU 32551 58 31 dh fb 30 A 5

o IS3F PWM F1 ADC X548 f b

« R CCS 1k

BTz 24 LLUF SR s 7 sty |, Bk ADC &l R Tz @ 20 A 28 ik . iz @ g m iU E il MCU 26
SR AR DX 5h 28 1 B PR . 300 AR SRR HR A TR FE R 32 I RN B L U

TEZA RN T BB DUITHE 5 K37 ( RAEE 525 ) o« AL S E A 50%. %K) 8 2% 5k H
IR RBHEAT I LA S PWM IR SR h a5 FIE AT, HERERIEA A ] R, A |, AT DAYE 2R 4 ) s AT N
g R IR HE . B 3-22 B T % 2 B B AR AR

I
| HAL_writePwmData |
: Ta=0 N |

Tb=0 i .
I To=0 > PWM Driver |
| I
| I
| I
| I
| HAL_readADCData I

I
I
| _la :
| o
| : Ic |
| _Va ADC I
| - Vb Driver |
| : Ve |
|  Vbus |
| I
| I
| I

Bl 3-22. THIBRMATTAER - R 1 - hE KA

3.3.4.1.1 |55/ CCS HHTH LR
A5 CCS HHTH LR , 155 L F P H -
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1. 1E J15 kbl Has.

2. KA E I IR ERER] IS, ] 3-23 TR

3. F1JF CCSv12.5 ( BB @A ) « LARA S IFR A AT 4 th S (cout) ( WIFESET C2000 =i &% i Fig
17 ) BT T SO AR I T, fESE B | il Project — Import CCS Projects. 1E Select search-
directory: T , #%i % C2000Ware Motor Control SDK (3 |, S8 JG it F
<install_location>\solutions\tida_010273_GaNInv . fiili Finish ¥ A% TSN CCS. It
TAEWHMEFEN TR (4miFds. Ddnde. BEEAR ) R TR,

4. TEAMP TR OF , Sd TREAMEINS /S (+). B 3-20 Jgx 7 — Nl TRE .

J10: Motor
Inverter Output

J5: AC
or DC Input

J17: PWMs

J15: 3.3V,
TMS,TCK,GND

A 3-23. EBSMFA TR B E I IR PARIE RS
3.3.4.1.2 HEFNE T
FERIEFINER TR | RN N B8E -

1. LA ETREARR , s Properties ti4 , % 2|FiE XI55S , LUK GUI_SCI_EN ¥y GUI_SCI_N , )\
MmN GUI 221 SCI Zhig , & 3-19 Fizr.

s
Wi 3.2 AR, ATLAVER S A SCIZhRELL L iF GUI JEid SCI 474
2. #TJF sys_settings.h 14 , ¥ DMC_BUILDLEVEL % & & DMC_LEVEL_1.
3. WIRZHTAE T R — AT, WA sl TR A RRIE Sl Clean Project , $X)5 riili Build Project. W52
MEE ORI TR, BEER R TR,
4. £ Project Explorer 1, B {4 LRI H AR ECE U BN “Active” |, 11& 3-20 iz,
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5. FTFASRERE VIR |, 17 J5 M 120VAC 25 160VDC , M A DRV7308 Flfgdss kil 8er=4: +15V 1 3.3V,

+ “Debug” $e4l ¢ ¥ sk Run — Debug. JERHIEZER] 1 FOR AT LA HEIEE] C2000 B4 L. i
HEAL AR “CCS Debug” Eir , % EinRHH - IIEL T Debug Perspective #LE H1 . F2)71] LLTE
main() FFFaE b5 1k

3.3.4.1.3 W EHHHFEEF I

FEVRACHS I WA AN 42 R A B — FibE (I 0% . 78 CCS g Z RN R I TRk Seax — M, il oAy
fitas LB AT IS AL I . BEAh , CCS BERSHIEITE (A ) &l ZIhae sevr F P A I TR B H I -

1.

mdi A LI View — Expressions T JF—/~ Expressions Wit & . ¥ SArf2 E Expressions & LI E
TAEFEH AR R . 7] Expressions & 1 EMAR &, il 3-24 WA . 120 DS H 78 75 B 3 (0] 5728 5 0GB
PB4, B 3-24 IR T —A> Expressions & 7 Bk A St R IA AR HT IR B N IR BT 75
A% .

o, AT LB A8 S Expressions & 1D Sy Import ¥ —4HA5 & 5 N\ Expressions & I, AR5 ) b
R TFEHZ
<install_location>\solutions\tida_010273_GaNInv\src_control\common\debug , i%#
BuildLevel1.txt I siii OK $%4H LS N E] 3-24 HFRAL & .

&
WEI AR HH A RE LA B W R B4 , TR S A L.

45K78 5 motorVars_ M1[] 51 T K2 5 BAUH SR E. @il EFzEE | G A E A LR R
I 5 B AT G
i “Expressions” % I191f#) Continuous Refresh %““%ﬂ o X E T D sEr s TR .l i

Expressions & I FHidisk , &0 LLE$E Customize Continuous Refresh Interval F-4%5 1%
“Expressions” & [T . e 385 55 IR RIHT 8] B T B 22 520 1 e .

&

47 Expressions X =R ity § =0

Expression Type Value Address
9= motorVars_ M1ISRCount unsigned long 0 0x0000834C @Data
(4= systemVars.mainLoopCnt unsigned long ] 0x00008AB4@Data
©9: motorVars_ M1.speed_rpm float 0.0 Ox0000899C @Data
= motorVars_M1.speed_Hz float 00 0x000089AC@Data
69 motorVars M1.speedRef Hz float 0.0 0x00008344@Data
(4= motorVars M1.speedSet_Hz float 00 0x000089A2@Data
9+ motorVars_ M1.flagEnableRunAndidentify unsigned char 0 "x00' 0x00008300@Data
= motorVars_M1.flagRunldentAndOnLine unsigned char 0 "x00" 0x00008901@Data
9= motorVars M1.accelerationMax_Hzps float 0.0 000008998 @ Data
9= motorVars_ M1.flagEnableForceAngle unsigned char 0 "\x00' (x00008912@Data
9+ motorVars_M1.flagMotorldentified unsigned char 0 "\x00' 0x00008302@Data
b9+ motorVars M1 flagEnableMotorldentify unsigned char 000’ 0x00008923@Data
09+ motorVars_M1.estState enum <unnamed> EST_STATE_ERROR 0x0000892B@Data
9= motorVars_M1.motorState unknown member ‘motorState’ not found at (motorVars_M1).motorState
b4+ motorVars_ M1.adcData VdeBus_V float 0.0 0x00008350@Data
= motorVars_M1.adcData struct_HAL_ADCData_t_ {VdcBus_V=0.0,1 A={value=[0.0,0.0,0.0]LV_V={value=[0.0,0.0,0.0]}... 0x00008950@Data
9= motorVars_M1.flagClearFaults unsigned char 0 00" x0D00891D@Data
9= motorVars_ M1.faultMtrUse.all unsigned int 0 0x00008327@Data
(® motorVars_M1.faultMtrNow.bit struct _FAULT_MTR_BITS_ (overVoltage=0,underVoltage=0,motorOverTemp=0,moduleOverT... Dx00008926@Data
69 motorVars_M1.speed_int_Hz float 0.0 0x000083A6@Data
6= motorVars_M1.angleFOC _rad float 0.0 0xDD008SAE@Data
0= motorVars_M1.angleEST rad float 0.0 0x000089B0@ Data
9- motorVars_M1.angleGen_rad float 0.0 Dx000085B4@Data
= motorCtriVars_M1.flagEnableRunMotor unsigned char 0 "x00' 0x000086C42Data
9= motorCtriVars_M1.flagEnableSpeedCtri unsigned char 0 "x00' 0x000086C6@Data
9= motorCtriVars_M1.accelerationMax_Hzps float 0.0 0x000085E0@Data
9= motorCtriVars_M1.IgSet A float 0.0 0x000086D8@Data
9 motorars_M1.speedEST_Hz float 0.0 0x000089AA@Data
4= motorVars_M1.speed_Hz float 00 0x000089AC@Data
09« motorVars_ M1.angleFOC _rad float 00 0x000089AE@Data
09+ motorVars_ M1.angleEST rad float 0.0 0x000083B0@Data
b= motorVars_M1.anglePLL_rad float 0.0 0x000089B2&Data
4= motorVars M1.RsOnlLine_Ohm float 0.0 0x00008994@Data
= motorSetVars_M1.Rs_Ohm float 0.0 0x00008790@Data
9= motorSetVars M1.Ls_ d H float 0.0 0x00008732@Data
)= motorSetVars_M1.Ls_q H float 00 000008794 @Data
(9= motorSetVars_M1.flux_VpHz float 0.0 Ox00008796@Data
9= motorVars_ M1.Rs_Ohm float 0.0 0x00008384@Data
649+ motorVars M1.Ls d H float 00 0x00008386@Data
(= motorVars M1.Ls_ q H float 0.0 0x00008388@ Data
= motorVars M1.flux_ VpHz float 0.0 0x000083BAEData

& 3-24. EE ] 1 : EBRH “Expressions” WBHLHE N
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3.3.4.1.4 BHCHE
FIEATACRY | TE SR PR

1.

i A U kst TR, B Debug &35 T ¥ Run — Resume.
7£ “Watch” & I/ F 3| systemVars.flagEnableSystem EZh % E N “17 J5 , £ Expressions & I19 | ¥

motorVars_M1.flagEnableRunAndldentify % &N “17 .

TREBAE R LLBAT |, % TR |, BIA Expressions % E b (A8 A LUK 80 | W&l 3-25 Fis. H &
A LARRAE B i 18 X S B T R

ALY | A58 motorVars_M1.flagRunldentAndOnLine 7] LA EH R &N “17 . ISRCount 2> AN
pili

o A AL R AE RS |, FEAUAH B A I ) A2 (B 7] LA 55T ADC A5 IR I —2F , Wil 3-25 Fior.

TE J15 AF F 7R o 28 BR DN FE LR Bh 1] (1) PWM Har i, il 3-23 R . fEZMESRIF , BT PWM 52
EL#R B E N 50% , PWM i i 4 3-26 Fix. motor_1 ] PWM FF 4% M 15kHzZ.

BUETT UL I 3% | R bttt . it e i T A it Halt 6 U 30056 Target — Halt k52

LIRS, B B s ® 8Nk Run — Reset Kl B4

it il Tools — On-Chip Flash , 3} )5 Siii On-Chip Flash &35 F1ff) Erase Flash S35 6% dr (A
PLSREL R — /MR ( Bk s 7RTE NG ) |, Wi 3-27 FiR. %8RS B ING R AE6E I BT A 2R AR
e (ZPBRTER , F P A LR Z A IR LTE R — M ) s A2 AR . )

HIE
FEBEBRINAF IS 15 270 sy Cancel. S PAIRR I R VR B IT07 FL 4% -

iyt fiili Terminate Debug Session ¥4l ™ 5§ fidi Run — Terminate K¢ CCS Yk 2% .

(® motorVars_M1.adcData

09= moterVars_M1.flagClearFaults
(9= motorVars_M1.faultMtrUse.all
(# motorVars_M1 faultMtrNow.bit

struct_HAL_ADCData t_
unsigned char

unsigned int
struct_FAULT_MTR_BITS_

(VdcBus_V=40.7483864,| A={value=[0.218435556,0.175398439,-0.0... (0x00008950@Data

0 "0
0

0x0000391D@Data
000008927 @Data

{overVoltage=0,underVoltage= 1, motorOverTemp=0,moduleOverT... (x00008926@Data

)= motorVars_M1.speed_int_Hz float -362.948853 0x000083A6@Data
= motorVars_M1.angleFOC_rad float 2.62022805 0x000089AE@Data
9= motorVars_M1.angleEST_rad float -1.92112112 0x000083B0&Data
= motorVars_Ml.angleGen_rad float -2.91674447 0x00002384@Data
)= motorCtriVars_M1.flagEnableRunMotor unsigned char 0"\x00 0x000086C4@Data
9= motorCtriVars_M1.flagEnableSpeedCtrl unsigned char 000 0x000086CE@Data
= motorCtriVars_M1l.accelerationMax_Hzps float 0.0 0x000086E0@Data
9= motorCtrlVars_M1.gSet A float 0.0 0x000086D2@Data
)= motorVars_M1.speedEST Hz float -4.97960234 0x000089AA@Data
9= motorVars_Ml.speed Hz float -5.71624184 0x000089AC@Data
9= motorVars_M1.angleFOC_rad float 262022805 0x000083AE@ Data
9= motorVars_M1.angleEST rad float -1.82112112 0x00008380@Data
= motorVars_MlanglePLL_rad float 2.66169858 0x000089B2@Data
0= moterVars_M1.RsOnline_Ohm float 268207002 000008334 @Data
)= motorSetVars_M1.Rs_Ohm float 2.68207002 0x00008730@Data
9= motorSetVars_M1.Ls d H float 0.0092613566T 0x00008792@Data
0= motorSetVars_M1.Ls_g H float 0.00926135667 0x00008794@Data
0= motorSetVars_ M1.flux_VpHz float 0.0628318563 0x00008796@Data
6= motorVars_M1.Rs_Ohm float 2.68207002 0x00003384@Data
0= motorVars_M1.Ls_d_H float 0.00926135667 0x00008386@Data
9= motorVars_M1.Ls_ g H float 0.00926135667 0x00003388@Data
0= motorVars_M1.flux_VpHz float 0.0196469706 0x0000838A@Data

Fl 3-25. %A 1

: BT IRIERE D

& o X
6 Expressions X D& XKW rie § =0
Expression Type Value Address

(9 motorVars_M1.ISRCount unsigned long 280658 0x0000834C B Data

19+ systemVars.mainLoopCnt unsigned long 975542 x00008A84@Data

09 motorVars_M1.speed_rpm float -85.6637268 0x0000393C @ Data

(9= motorVars_M1.speed_Hz float -5.71624184 0x000089AC@Data

09 motorVars_M1.speedRef_Hz float 400 0x000089A4@ Data

9= motorVars_M1.speedSet_Hz float 40.0 0x000089A2@Data

09 motorVars_M1.flagEnableRunAndidentify unsigned char 101 0x00008200@Data

= motorVars_M1.flagRunldentAndCnline unsigned char 1701 0x00008301@Data

9= motorVars_M1.accelerationMax_Hzps float 100 0x00008932@Data

09= motorVars_M1.flagEnableForceAngle unsigned char 1 %01 0x00008912@Data

0= motorVars_M1.flagMotorldentified unsigned char 101 0x00008902@Data

)= motorVars_M1.flagEnableMotorl dentify unsigned char 000 0x00008323@Data

9= motorVars_M1.estState enum <unnamed> EST_STATE_ONLINE 0x0000892B@Data

9= motorVars_M1.motorState unknown member 'motorState’ not found at (motorVars_M1).motorState

9= motorVars_M1.adcData.VdeBus V float 40.6497231 0x00008950@Data

50
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@ 100V & @ 100V o @ 100V & ][wous ][5.0005(9 ][ [ W3 ﬁs.ov]
value Mean Min Max Std Dey |AL¥*~0.00000 s 20M poeints

@ Frequency 15.00kHz 15.00k 15.00k 15.00k 167.8m

@ Amplitude 156 V 156 156 156 0.00

@D +Duty 49.97 %  49.97 49.97 49.97 776.9M

& 3-26. L 1 : MCU PWM %A1 IPM i

4 Expressions “ Breakpoints & On-Chip Flash

¢ trase Settings
type filter text

M?mOIY Map | (®) Entire Flash |‘\
GEL Files

(_) Necessary Sectors Only (for Program Load)

Erase all sectors

ol Hash I ) Selected Sectors Onl
Program/Memory Load Options = y
Auto Run and Launch Options Flash Bank 0

Misc/Other Options Sector 0 (0:

C28xx Disassembly Style Options Sector 1

loggle Bank 0 Selection

| Erase Flash |

B 3-27. MRS 1 : BER IR KRR P AR ASEEL T — MIH 5]
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3.3.4.2 MRS 2 : 7 ADC RRIIFFIREE
TG I E AR

o S LA AR B v 3 CAORS FATL |, AT B8 FE AR AR I FE DL K IPM HRLE

o MR T LI # ) InstaSPIN-FOC FAST 8¢ eSMO b,

BT Z RS AP IR 70247, Rt ADC Ml H T iZ @ g0 fA s & . AR a8 R0ty v R B FR R
4 B E P AR LR MCU #2525 A0 IPM [0 B HLYE . & 3-28 JEoR 1 %AW @ 20 3 1 3 A A T

HAL_writePwmData
User_Vq Va out Ta
— v - b > i
» PWM Driver
User_Vq4 PARK Vo our SVM To > iV
Spdref Traj wref > Angle J
Ramp Generator
HAL_readADCData
< Ic(fin la
 Flux U] o - CLARKE |« b
< » B _in | Ic
Angle )
< FAST
or Vain Va ADC
_ Speed w eSMO V. CLARKE Vb Driver
< P B_in Ve
_Torque T
- Vbus

K 3-28. FHIRAETHER : WEHH 2 - FFEEH]
3.3.4.2.1 55/ CCS H#TTFLFE
HR B CCS JHTIF LR , L AP ER

1. K RERSIR Btk 300W i FlAm A A RS B QS i IR E R B S B A\ i 1 ((JEH4S U5 ), Wl&l 3-23 iy
No KRR R E B E Y 2A. U AN ET T L

2. RrablERE] J10.

3. %M 3.3.4.1.1 PREER 2 A1 3 FTUT iR
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J10: Motor
Inverter Output

J5: AC
or DC Input

J17: PWMs

J15: 3.3V,
TMS,TCK,GND

A 3-29. ERESNBR ML E R H R LA IR
3.3.4.2.2 HEFINE T
ER NN TR | S5l B8

1. ¥ DMC_BUILDLEVEL # & DMC_LEVEL_2.
2. FRIEAY 3.3.4.1.2 FIEEE 2 & 4 W TIPSR ina Bl isH) s,

3.3.4.2.3 ZEWHHEEEHO

it 1k +¢ BuildLevel2.txt , 5117 3.3.4.1.3 HHIEIR 1 & 4 AL E T N\ Expressions % 1. M EIR
Expressions % 1, 418 3-30 fiR.

3.3.4.2.4 BHCHE
BT | TE SR PR
1. B HEEm R EN OV, FTIFACI IR |, Hi BB M OV 2212 220VAC.

2. B A U s skiEsT TR st Debug %55 Ko () Run — Resume. HIHL#FEFF &
motorVars_M1.faultMtrUse.all 75 #55T “07 , #3 WIH /- 06 250k 7 B A0 H e fsr il e %, i 3.3.4.1 il

R
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3.

TEIGUE HLATL IS0 AR A 1) HE AR H A B | VA E Expressions & 11 HUK AR &
motorVars_M1.flagEnableRunAndldentify % & “1” , W& 3-30 ffizn. motor_1 FFE DL vif FFIRE4T |, W
FHMUEHEA TR, iERYE LIRS % user_mtr1.h F vif S50, W AR,

#define USER_MOTOR1_FREQ_LOW_HZz (10.0) // Hz
#define USER_MOTOR1_FREQ_HIGH_HZz (275.01) // Hz
#define USER_MOTOR1_VOLT_MIN_V (10.0F) // volt
#define USER_MOTOR1_VOLT_MAX_V (200.01) // volt

HHLILLE LLAE & motorVars_M1.speedRef Hz 3 B I1E E e k% |, H-7E Expressions & 167
motorVars_M1.speed_Hz FIfH. ZE#EAEw L , Wikl 3-30 fis.

WK 3-31 Frow |, s as B A B IR Sk DO HALAH L AT RV

Bt kNS ' motorVars_ M1.overCurrent A WESKIGIE I IR B FE R | AR Y B CMPSS Mtz fn i
motorVars_M1.overCurrent A ¥ /N SEBR G IGME |, &bt imisls | [FRPEEEH PWM fd
motorVars_M1.flagEnableRunAndldentify ¥ &4 0 , motorVars_M1.faultMtrUse.all % &5 “0x10” .

BUETT UL I 3% | R4 bt . it e i T A Rt Halt 6 U 50056 Target — Halt k52
A, BE WA ® st Run — Reset Sk M BRI,
i1t sy Terminate Debug Session ™ B sithi Run — Terminate K%/ CCS k2>l .

@ O %

41 Expressions X O e KT s=e =0

Expression Type Value Address
9+ motorVars M1.ISRCount unsigned long 544363 (x0000894C@Data
td« systemVars.mainLoopCnt unsigned long 2050177 (x00008A84@ Data
049+ motorVars_ M1.speed_rpm float 1176.95312 0x0000899C@Data
049+ motorVars_M1.speed_Hz float 80.0597916 0x000089AC@Data
)+ motorvars_M1.speedRef_Hz float 200 (x000029A4@ Data
9= motorVars_M1.speedSet_ Hz float 80.0 0x000029A2@ Data
9= motorVars_M1.flagEnableRunAndlidentify unsigned char 101 0x00008900@Data
)= motorVars_M1.flagRunidentAndOnLine unsigned char 1 %01 0x00008901@Data
= motorVars_Ml.accelerationMax_Hzps float 200 (x00002998@Data
9= motorVars_M1.flagEnableForceAngle unsigned char 101 0x00008912@Data
9= motorVars_M1.flagMotorldentified unsigned char 101" 0x00008302@Data
9= motorVars_M1.flagEnableMotoridentify unsigned char 0"x00 0x00002923@Data
9= motorVars_M1.estState enum <unnamed> EST_STATE_ONLINE 0x0000892B@Data
0= motorVars_M1.motorState unknown member ‘motorState’ not found at (motorVars_M1).motorState
(4= motorVars_ M1.adcData.VdcBus V float 141188721 (x00002950@Data
(™ motorVars_M1.adcData struct_HAL_ADCData_t_ {VdcBus_V=136.650162,|_A=(value=[2.74908685,3.78245902,4.2660... (x00008950@Data
09+ motorVars_M1.flagClearFaults unsigned char 0 "0 0x0000891D@ Data
9= motorVars_ M1 faultMtrUse.all unsigned int 0 0x00008927@Data
# motorVars M1 faultMtrNow.bit struct_FAULT_MTR_BITS_ {overVoltage=0,underVoltage=0, motorOverTemp=0,moduleQverT... 0x00008926@Data
{4+ motorVars M1.speed_int Hr float 80.0 0x000089A6@ Data
= motorVars_ M1.angleFOC rad float -1.86383724 0x000089AE@Data
9= motorVars_M1.angleEST_rad float 0.0245006047 0x00008980@Data
©9= motorVars_M1.angleGen_rad float 199211061 (x000089B4@Data
£9+ motorCtriVars_M1.flagEnableRunMotor unsigned char 000" (x000086C4@Data
049+ motorCtriVars_M1.flagEnableSpeedCtrl unsigned char 000" 0x000026C6@Data
09+ motorCtriVars_M1.accelerationMax_Hzps float 00 0x000026E0@ Data
9= motorCtriVars_M1.IgSet_A float 0.0 0x000026D8@Data
b9+ motorVars_M1.speedEST Hz float 78.2935638 0x000089AA@Data
4= motorVars_ M1.speed Hz float 80.0597916 0x000089AC@Data
= motorVars_M1.angleFOC_rad float -1.86383724 0x000029AE@Data
9= motorVars_ M1.angleEST rad float 0.0245006047 0x000089B0@Data
= motorVars_ Ml.anglePLL_rad float 0.653951049 0x000089B2@Data
9= motorVars_M1.RsOnLine_Ohm float 2.68207002 0x00008934@Data
0= motorSetVars_M1.Rs_Ohm float 268207002 0x00008790@Data
0= motorSetVars M1.Ls_d_H float 0.00926135667 0x00008792@Data
©9: motorSetVars_M1.Ls_q H float 0.00926135667 0x00008794@Data
09+ motorSetVars M1 flux_VpHz float 00628318563 (x00003796@Data
(9= motorVars_M1.Rs_Ohm float 268207002 0x00008984@ Data
9= motorVars M1.Ls.d_H float 0.00826135667 (x00002926@Data
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BEE A B2 R

3.3.4.3 MESLH 3 : A HRRFBEE

TR RO T H AR

o VAl HALIEAT I A IR IR R .

FEIXANK ), LR iff EhlBE T w57 B e REOR AR de A . 18] 3-32 SRR 1A G R R A

K,

User_lq ref
Iq
Pl HAL_writePwmData
Vq Vo out Ta |
» Tb .
INV SVM > PWM Driver
vd PARK Ve _out T |
User_lq ref
- Id 8
PI
Id
PARK
[[¢] B
Spdref . wref T
Traj Angle 0
Ramp Generator
EST_run HAL_readADCData
la
Ib
« Flux i | CLARKE
- B _in Ic
Angle 8
“ FAST
or Va_in Va ADC
eSMO Vb Driver
< Speed w Vo_in CLARKE %
‘ - Ve
Torque T
) Vous
4 4
Rs

Lsg

Lsq

W

& 3-32. =R S HER - RS 3 - B ASIEH
3.3.4.3.1 55/ CCS HITH L
L A3 CCS FHATH LA |, W 5E ML N5
1. B —Aaeigh it End 300W i FHAZ A 1 7] 4 F2 e 28 ST B RE R B S BRI\ i 1 (8 J5 )
& 3-29 fros. # AR R IRHIBCE Dy BA |, Kk i A B B 0 50/60Hz.  IHI ANEFT T HELE

2. KL (R4EAL ) %3] 10,
3. MY 3.3.4.1.1 PR 2 M1 3 4THF TR

3.3.4.3.2 HZAIN#H TFE
TR TR | B LIP3
1. $T7F sys_settings.h ¢ ff , ¥ DMC_BUILDLEVEL # &y DMC_LEVEL_3.
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TExXAS
INSTRUMENTS

www.ti.com.cn BELE BPF i BRI 5% R

2.

I 3.3.41.2 PR 2 & 4 M TREIFRACURS I sz 25

3.3.4.3.3 REWRHEEO

it ik +¢ BuildLevel3.txt , 51317 3.3.4.1.3 HHIEER 1 & 4 AL E T N\ Expressions T 1. BN 2R
Expressions 1, 414 3-30 s

3.3.4.3.4 BLHB

AT, e L PR

1. BACT YRS 1 E A OV (50/60HZ) , FTFACTHIR |, 4N LR OV 21838 N4 220V 8.

2. Rkl U fdlskistr TR |, sk Debug T H ) Run — Resume. ZitE eI K)G , ¥
systemVars.flagEnableSystem BN 1, X B e R HE O 58 Mot FLIRIM IR 4k 28 O -
motorVars_M1.faultMtrUse.all [fJHHLEL AR E TR ESET 07, 430 H 0 200k 2 F iR FE R RSl FL g, s
3.3.4.1 Tk,

3. EIGUERAL IR A |, 15 /E Expressions & 14445 & motorVars_M1.flagEnableRunAndldentify 15 &
N “1”, anEl 3-33 iR . HINLIEIS AT 75 BAE Ok A B R AE 2R I A FE DUV
motorVars_M1.speedRef_Hz, [ Bk B kAT HIM5H] |, fa# “Expressions” &
motorVarsM1.speed_Hz [E , X #/NA8 & FOAE 75 B R 5 Bl o

4. L 1 AlE motorVars M1.1dq_Set A.value[1] 14 B 1 i

5. WKl 3-34 AR | Ko # RSk IE R R IPM it DOW %% A LAH FELU AR . 5504 Expressions B 1 H )
ldq_set_A[O].value[1] , HAUAH LIt 75 ZEAH RLH I A o

6. R AL LR A e AT I B s | e 2 e S AR YR AR A B B T adcData[0].current_sf [
55 A1 userParams|[0].current _sf (118 .

7. HUER] LLEE¥ motorVars_M1.flagEnableRunAndlidentify ¥ B “07 2 FifE b fH]8% | &bz, @
SR s T AL R Halt 6 U 8056 Target — Halt skseasfe b i, s | mit il subidh
Run — Reset >k # B {45 .

8. it fiili Terminate Debug Session ™ & fiili Run — Terminate 1 CCS ik &1
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13 TEXAS
INSTRUMENTS

www.ti.com.cn BELE BPF i BRI 5% R
3.3.4.4 HEFRF) 4 : EEOYIIRSEH]
TR R B bR

© AR L)
o VERSCRIORE , Hos USSR

FESCRIE N | ANEGE LR A IS 1, NSRS I Tl , 1S4 T MR B FAST 5l eSMO fli S a5 4
Be. B 3-35 fEoR TGO BT RAE A .

viBC

lq

HAL_writePwmData
Spdref Traj wref } Pl g
22 Is_ref q
Ramp Speed ’ ASEL — Vq Vaou | Ta
w P INV SWM Tb PWM Driver
vd PARK Ve o | Tc q
+ lo_ref | .
Q Id 0
'
Lo d Pl
L
—< » MTPA |8,
w
Id
v | PARK
s 9, q
Veer FWC
Vet )] o ?
sspp |20
EST_run
lrated I a HAL_readADCData
<Flux hd hd | CLARKE f¢-12
i Ic
Angle 8 ) FAST
- Or
Vaiin Va ADC
Speed w w eSMo Vb Driver
< Ve _in CLARKE V
c
o Torque T T
) Vous

Rs

Lsg
Leq

A 3-35. #HIATAERE - BRI 4 - FHEF R A
3.3.4.4.1 55/ CCS FHHTH TR
A5l CCS HHTH LR , 155EML R B -

1. ¥ RERSIE ML Eik 300W JE A2 i N\ 1 ] g FE B 25 =UAS Ui YR B 2 S AR s i T ( 7EREAR J5 )
WK 3-29 Fiam. ¥ A2i FEIR PR BB B N 3A. LIS AN ELFT T FLJR

2. KEHEML (R4 ) iEER] J10.

3. IEAY 3.3.4.1.1 FFE IR 2 A1 3 I LAE.

3.3.4.4.2 HJZERANE L
TR EFINE TR | WS AT P08 .

1. 4TJF sys_settings.h 314 , ¥ DMC_BUILDLEVEL # %y DMC_LEVEL 4.
2. FRIETY 3.3.4.1.2 TR 2 & 4 W TREIFEAAR Ins B d) 28,

3.3.4.4.3 R ERHHFEE

BT FE BuildLeveld.txt |, #4185 3.3.4.1.3 REIP T 1 £ 4 KA EF N Expressions & M. i ER
Expressions I, 414 3-30 fis.

3.3.4.4.4 IZFFCHE
TIBATANY | E5E L NP
1. WA E SR A E D OV (50/60HzZ) |, TFFAC i FIE |, K N FE M OV Z2183% i 5 220VAC.
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2. WAHESL LA (user_mtr1.h) HFACsR TR LS EL , bR RIS PR . IR ASK T LS4, 1
AAES BT SEEL T FAST (S5 HOIEOLT |, AT RS AL IR R IR AT LS 4L

#define USER_MOTOR1_Rs_Ohm (4.5
#define USER_MOTOR1_Ls_d_H (0.01961)
#define USER_MOTOR1_Ls_q_H (0.0196)
#define USER_MOTOR1_RATED_FLUX_VpHZz (0.441F)

3. ¥ userParams_M1.flag_bypassMotorld {5 A “false” LLja I HALIRA] , @0 bL R AR BRI R 7R o

// true->enable identification, false->disable identification
userparams[MTR_1].flag_bypassMotorid = false;

4. RAE BN IAETE user_mtr1.h 5 B IERA IR AR AR

#define USER_MOTOR1_RES_EST_CURRENT_A (1.of) // A - 10~30% of rated current of the
motor

#define USER_MOTOR1_IND_EST_CURRENT_A (-1.0F) // A - 10~30% of rated current of the
motor, just enough to enable rotation
#define USER_MOTOR1_MAX_CURRENT_A (2.0F) // A - 30~150% of rated current of the
motor
#define USER_MOTOR1_FLUX_EXC_FREQ_Hz (40.01) // Hz - 10~30% of rated frequency of
the motor

5. EME TP E RS, @b U 3eskiafr TR | st Debug &£ 16 Run —
Resume. Z3t[EE N K5 , systemVars.flagEnableSystem FERE N “17 | X EWREMBKUEC 52T
HIRJR B IR a2 OIS . LSRR & motorVars M1.faultMtrUse.all 753545 F “07 ) 15 N # I8
3.3.4.1 H T IAKG 2T FEL YA H ARG U FEL B

6. fE Expressions % 17 K48 & motorVars_M1.flagEnableRunAndldentify 8 N “1” ( tnl& 3-36 fin ) , b
AT DAAT B LR S, BN R TR K4 150s. motorVars M1.flagEnableRunAndidentify 25+ “07 J& , &t
RO T HENSE. [ user_mtrt.h F¥E X BEHLSEOCKIEME I , W FFR
+ USER_MOTOR1_Rs = motorVars_M1.Rs_Ohm HJ{&

+ USER_MOTOR1 Ls_d = motorVars_M1.Ls_d_H F{E
+ USER_MOTOR1 Ls g = motorVars_M1.Ls q H &
+ USER_MOTOR_RATED_FLUX = motorVars_M1.flux_VpHz {4

7. WIPRBIENSEUE |, % userParams_M1.flag_bypassMotorld ¥ & 7y “true” | B HE TR IEECR N,
B
o KA & motorVars_M1.flagEnableRunAndlidentify ¥y “17 UIJTIRIEAT L.

« K& motorVars_M1.speedRef Hz B NAFIMIME , M EE ALEE Sl i s 10 AR (LI 100
o EHMINENE |, i NE R motorVars_M1.accelerationMax_Hzps F1 motorVars_M1.accelerationMax_Hzps
NS [F) () 03 AR
8. HULER LLLEX motorVars_M1.flagEnableRunAndlidentify % & N “0” Z pifE 1Ll s | &I LARER. @

e A THEAR B Halt %41 Y5 80k Target — Halt k58415 b 9%5H18% . &5, @it sl ®
Run — Reset & & 15 %8 .

9. it i Terminate Debug Session ™ ¢ iit: Run — Terminate k3% CCS Wik &1t .
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3.3.4.4.5 B HEHH5) FOC 2%

TR FEL IRV D00 5% 25 T R 1y RO 00 25 A 2K ri s A R AR A B, i A IR EEAS S L AL RUR S B FR AL FRLIRT
R ZEIRS) . F G ZHCEMRAE NS Rs F Ls tHEAFHIR , W75 2.4.2.2.1.2 ik o 4k s 2] 1wt Ul
i at ke LPF MU#ub i DU PLL AR BRERAS K Ko AT K ARG I sCIRES T R B | IR uliim iS4
M ATELIFATIZAT FAST {45254 eSMO , MIM4EIEKR H eSMO Wi LA B R 2 4. W14 2 KL user-
mtr1.h ST AT E Lo

// only for esmo

#define USER_MOTOR1_KSLIDE_MAX (1.50f)
#define USER_MOTOR1_KSLIDE_MIN (0.75F)
#define USER_MOTORI1_PLL_KP_MAX (10.0)
#define USER_MOTOR1_PLL_KP_MIN (2.0)
#define USER_MOTORI_PLL_KP_SF (5.0F)
#define USER_MOTOR1_BEMF_THRESHOLD (0.5F)
#define USER_MOTOR1_BEMF_KSLF_FC_Hz (2.0F)
#define USER_MOTOR1_THETA_OFFSET_SF (1.0F)
#define USER_MOTOR1_SPEED_LPF_FC_Hz (200.01)

A DURRARE LS HCk o SR ORI PV 2838 25 , A AT DLE 2R B a3 25 DARAL R St i il 1 e

+ {E CCS Debug i# LK H 1] Expressions % ¥ motorVars[0].Kp_spd. motorVars[0].Ki_spd.
motorVars[0].Kp_lg. motorVars[0].Ki_Iq. motorVars[0].Kp_Id 1 motorVars[0].Ki_Id. 5 2gE4atl EHALIKEN A%
() Pl 38 28 FF il SR A .

3.3.4.4.6 JFEFRA MTPA £5/24

wn FWC #it MTPA BEOIFAE FALIKS) 28 ISR il FSRF B R A | X5 1 d BlRD g il HLim

1. FELENHEREDRINHE XS MOTORT_FWC il MOTOR1_MTPA ( 407 3.3.2 firik ) LLoyr 518
FWC FI MTPA.

2. 1F user_mtrl.h b | H{R NS E O 5 HX B W, £ mtpa.h T, BRI IE B LR IER B 2% IFE
TS

3. f£ CCS Debug &K H 7] Expressions i ¥ A & VsRef pu. Kp_fwe fil Ki_fwe , JFARHE ALK R G0H
BT B 2R D) S 55 A 1 0 TP R

4, PEBIHEIEXWASE S | M H user_mtrt.h SR EE XIS EOC S B E A .

USER_M1_FWC_VREF = VsRef pu M{E. FT 55845 i i) vk o Tk 250
USER_ M1 _FWC KP =Kp_fwc H{E. FT 35t Pl sk ¢ Kp #6235

USER_M1_FWC_KI = Ki_fwc [fIfi. F T340 Pl A4S 48 Ki 125
5. MTPA #ZHIZHURIE RN SE Ly Lo B 0 tHEH , TRAEL B HALSEL.

3.3.4.4.7 HEHBR NEH

A B0 R AU IS T B0 28 £ R A ok DA S L e sh A5 AR LA ) T 5 AR W EE . LIRS D S 0 A 5 R A DL

B, XA DUE R E N IS S HOR I

o SEIXITE] , _ETFATAEIR I (] UK T DA (I 1] ) + (AROSCHTI R ), TR R RE AR I ] 2
R HLEREER Y (M SQHr a] ) + (ARMUSGHTTE] ), 0225 vt o 6 A A ra PR ) LT BB T

//' \brief Defines the PwM deadband falling edge delay count (system clocks)
#define MTR1_PWM_DBFED_CNT (uintl6_t)(2.5f * 120.0f) // 2.5us, (>2.0us)

//' \brief Defines the PwM deadband rising edge delay count (system clocks)
#define MTR1_PWM_DBRED_CNT (uintlé6_t)(2.5f * 120.0f) // 2.50us, (>2.0us)
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o JBkTE PWM (s NRREERT (], 120 () 26 200K T (AR SEAR I 1] + BE XA [R] + PJREQ RS [A] + ADC SRAFERS
) .

//! \brief Defines the minimum duration, Clock Cycle
#define USER_MI1_DCLINKSS_MIN_DURATION (450u)

o CRFEORFFIERIT ], E4RE N PWM %t 2] ADC RALIS [R] R SERT I TR] , FH T s Al o 1% SE IR I (A E e Tl
i, EOFEM AR IR 5 &5 R BR A AL A IR AN D)2 FET B9 IB/ORWTEIR |, HAE/D T 8EE T (S hF8Ert Al - ADC %
FEFTE ) o

//! \brief Defines the sample delay, Clock Cycle

#define USER_M1_DCLINKSS_SAMPLE_DELAY  (430U)
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GEf Bttt BRI R
3.4 WAL R

PR &5 40 7 B RAL BT SRS It . MRG0 N2 A8 2y, Wi KOs AN S e L FEL L I RS 1 REAN 2
i ThREVEREBTE LL KBRS VERERTE »

3.4.1 (RFHTF/#H9 LIH T HEH

fENKH GaN [ IPM , DRV7308 HA % Il | i F oG I/ IPM I Th2E |, T I Iy
Ar LR R EMI PERE. 14 3-38 s M 0 F| 310VDC (1) 40ns LT+

—

psennesnasaes W RVAVAYA A

f

7

i‘:J
IR

. : 2"
@ 100V & @ 1.00A &) g :
value Mean Min Max Std Dev | — : — : :
@ RS 1.34 A 644m  285m  1.34 231m [_10'_3”5_ ][s.uucsx; ][—i s 152 VJ
@ Frequency 10.04MHz 7.554M  3.098M  10.24M 2.820M 3++0.0000( 20M points
@ Vean 243mv 291m -125m 775m 256m

@ Amplitude 292V 292 288 202 984m

!+Duty ————.% _ No™\ ref crossing
A 3-38. Hud B4 LI
3-39 R T M 310V %] OVDC [ 40ns " F#if.

o
iBvu
st g, TPy AT ettt
[
; 1oV by @ 1.00A &) 1
value Mean Min Max std Dev |
@ RS a76mA  725m  128m  1.29 285m [IUUI"S J[S-OUGS{S J @\ 152 V]
@ Frequency 10.16MH2 7.191TM  3.794M  10.16M 2.301m |WE*70.000 20M points
@ Mean /7MY 410m —63.0m 682m 157m
@ Amplitude 292V 292 288 296 1.36 2 Apr 2024
L@ +Duty ————.% No S ref crossing 18:29:46

& 3-39. i H T3 R R
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B BT TR Y2 R

3.4.2 JRIFHE I IRY

K] 3-40 JE7R T 1E 275VAC S N\ HLE R AN ELE (PRI PRI FE R T . AR 2R 4% C67 ML L4 PTC RT1
JEE RT1 A1 Q1 ( Wi IRBE ) brsAm s b, AR W 7E b e A B JE st it Q1. 4 mT DA Sl Q1 DA 2

RT1, AIMAE 2-3 P HER 5 4R SR 5T R 42 .

3415V : T

@ 500V &% @ S @ 500V &% @ 200mA &)
Value Mean Min Max Std Dev | = L - - - - S

@ rRMS 11.0mA  11.0m  11.0m  11.0m  0.00 ][WUMS{S ] @ - s.20 VJ
@ Frequency 241.2kHz 241.2k  241.2k  241.2k  0.000 Ums  J120M points
@ Mean 125V 12.5 12.5 12.5 0.00
@ Amplitude 238V 238 238 238 0.00
| @D +Duty 48.67 % 48.67  48.67  48.67  0.000 13:25:08

& 3-40. 275VAC T FIIRIH IR AR

3.4.3300VDC FHI#ittEs

3-41 R T 250W SC225 XUk HLHL 57138 F 4%3% ly 3480RPM (290Hz) IS . i TEE/R T LA R E -

o JEIE (M) UMK
© HIE 2 (KM ) :3.3VHE
© HIE 3 (%) 15V HE
© GHIE 4 () U MHER
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El 3-41. 250W. 290Hz 45 T B HALAE AT B 38 T

Kl 3-42 Wox T 1E 250W. 3480RPM (290Hz) F 25C A 55if £ DRV7308 (1) 41C i Ft. EIR GaN HA &R
NI I
N BE I

- BRI AL, (HAE 250W ThEAER T GaN i K4 2.5W KIZhZ44E | 1 H i T s , DRV7308
HEeE N AR HCR , LRI S MM RSk, #ifR)y DRV7308 St LW i i .

& 3-42. 300VDC. 250W. 290Hz T [¥)#u it g
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INSTRUMENTS

www.ti.com.cn B BT TR Y2 R

3.4.4 220VAC T Ho#iltes

& 3-43 .78 T4 220VAC. 250W. 3480RPM (290Hz) F1 25C #4531 & N DRV7308 (1) 50C Tt iZiE T+

3.4.3 FAT/RIY 300VDC HLIE T B m 9C. Tt PR A2 fn S v AR F A2 it PR AL Pl | S0 IR £ 33 C67 IS
ThEr , M TiZ % %S %Ki, C67 dEH 5Eir DRV7308 (<5mm) , Ktk C67 Himin &£ 55 DRV7308 1)
MEETEr , A R A AR AR S VF , 15 HL i F 5 28 B AE 25 DRV7308 AHX AUz ) & .

3-43. 220VAC. 250W. 290Hz F#ikak

3.4.5 G5 CMPSS HHAT 1 RA

Wiy 2.4.1.8 TR |, AT CARC B A CMPSS SREE(ILIT IR . K 3-44 JE7x T N3 CMPSS fili & ) 3 E i it £/
YT, A IPM_FALUT A1 IPM_CIN )R Ml . i nl L@ DL R A % B .

objSets->maxPeakCurrent A = USER_M1_ADC_FULL_SCALE_CURRENT_A * 0.4975f
o HIE 4 (%) U MR
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INSTRUMENTS
HE1F B T ZER AT 55 R www.ti.com.cn
B \
ZODI’I‘I Factor 100 X Zoom POSEtIOI’I —523ms
|
jin gty WAL B s o o P R
il i
L e L |
Eniu ¥ . | i
i I i {
B, |
{
@ 1.00A &)
value Mean Min Max std Dev | T
@ RVS 550mA  550m 550m 550m 0.00 [Z 4.00ms 2 SoMS/s ] . I 180mA]
@ Frequency  1.856kHz 1.856k  1.856k  1.856k  0.000 1°M points
@ Mean 286my 286m 286m 286m 0.00
@ Amplitude 16.0V 16, 0 16. 0 16 0 0.00 10 Apr 2024
@ Vean 5 2m\ m 2m 14:16:27

K 3-44. @iT N EF CMPSS BET iR ARAY

3.4.6 300VDC T (E/H 4} B85 81 B IRRT T IPM 3(E

AT AN R A B TR IPM R BRI R72 LA ARG AR B IR | JFIE J5 b A9% N\ AT C19 7
Ui AN HL o R0 J10 1) IPM i s R ATEE IR . AR5 AR B4R RN 15V i 3.3V HE |, a5 jiti i
B AEE , A 50VDC 5 %‘%@%u)\ i in % 300VDC. it USB # UART &RC#:K J8 L) UART
R EICA RN , A5 RIE a4 UUBE ZE LA BN B GUI /T L. K 3-45 EoR TINA I E .
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INSTRUMENTS

www.ti.com.cn BELE BPF i BRI 5% R

J10: Probe Motor
Inverter Output

Depopulate R72 to Disable
Onboard Bias Supply

J5: 300vDC

Probe DC Bus
Voltage on C19

External 15V -
External 3.3V
External GND

J8 GND,TX, RX,
VCC_ISO

Bl 3-45. i F 48R4 B FRIEET KT IPM 2R AR RE

Kl 3-46 & 1K IPM 2R

99.5%
99% —_—
//
98.5%
<
< 98% //
(6]
C
(0]
S 97.5% /
=
v /
97%
96.5%
96%
25 50 75 100 125 150 175 200 225 250 275
Power (W)
E 3-46. 300VDC T 1 FH #1554 B B YRS B IPM 33
ZHCUC22 - JUNE 2024 - REVISED DECEMBER 2024 R/ GaN IPM DRV7308 /9 250W HIH100 35 4 24 1 i1 69

TR
English Document: TIDUF77
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUC22
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUC22&partnum=TIDA-010273
https://www.ti.com/lit/pdf/TIDUF77

13 TEXAS
INSTRUMENTS
B, o AT iS5

www.ti.com.cn

3.4.7 300VDC T {&/H Bk 25550 HE IRHT I H BE IR AU

FEBCR BRI J5 R RIRAT S, RS J10 ER IPM dar s IS AT LI SRR ELERIA) 5 N

300VDC ¥ A\ HLJE |, iRl USB # UART &L 24 J8 [ UART &R AN |, FF R4 Lhld il A
B B GUI B Fig 4T bl B 3-47 B TR W & .

J10: Motor Inverter
Output

Probe DC
Bus Voltage

J5: 300vDC

J8: GND, TX, RX,
VCC_ISO

B 3-47. {5 FAR B B R IR () RS B AR A B B
<] 3-48 Jizi 1 300VDC " A FH AR A By FELRARE 0 Y L BASR

70 R/ GaN IPM DRV7308 /9 250W # #1153 524 1% if
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www.ti.com.cn BELE BPF i BRI 5% R
99.5%

99%

98.5% =

98% ~

97.5% /
|
96.5% /

96% /

4

Efficiency (%)

95.5%
25 50 75 100 125 150 175 200 225 250 275
Power (W)

] 3-48. 300VDC ¥ F AR #R4H Bl B YR B Y B BRAR R 2R

3.4.8 220VAC T {E/H 5} #5580 B IR HY A B BRAA

MR % B 5 3-45 240, {H1 J5 i 220VAC SN, Bl 3-49 JRIR TR AL R

FH T 35 25 ) T SR SRE AT LA B B O S UL, 220VAC R AR AIRT 300VDC HiiA
97.9%

97.7%

97.5% / ~
97.3% /

97.1% /
96.9%

96.7%

Efficiency (%)

96.5%
25 50 75 100 125 150 175 200 225 250 275
Power (W)

&l 3-49. 220VAC T FH 3 48 B e B K LA 23R

3.4.9 220VAC T /IR EiHT5) B IR 1Y A 55 BRAA
MR ¥ B 5 3-47 24l , {HI9 J5 jhn 220VAC FIAHE. [ 3-50 R T4 R
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13 TEXAS

INSTRUMENTS
TIE JE T ER B 55 www.ti.com.cn
97.5%
0, T ———
97.3% — \\\
97.1% //
96.9% /
S 96.7%
& o
S 96.5% /
3:‘-1 96.3% /
96.1% /
95.9% /
95.7%
95.5%
25 50 75 100 125 150 175 200 225 250 275
Power (W)
& 3-50. 220VAC T3 FH AR 248 Bh e IR A B R B AR 3R
3.4.10 B EIREH iTHD Jix

i) J5 jifi i DC300V H A , /] GUI iz47 SC225 KUw AL , FFIAH i iTHD |, B 3-51 B 1 ks
R. ERFW | 15kHz ()= R A 0.2us FEIX I A AT D=4 A JEFAR A iTHD A BN |, R E RSB
3 EMI, BRAR HATLIG: 75 IR LR

7%

6%

5%

4%

iTHD

3% N

2%

1%
0 50 100 150 200 250
Power (W)

A 3-51. EHHLHEBEFK iTHD
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INSTRUMENTS
www.ti.com.cn BELE BE it B AR 4
3.4.11 /P THFEN

K| 3-52 M?T 220VAC #i N RIS HLIHE |, F2800137 fida il #s &% |
FEESR |, @ R R G E IR

| YOKOGAWA’ WT31 ms:mnowmmrzn

VDiIAGE

__ B¢

——— INTEGRATOR

START

3-52. FEHLIhEE
3.5 ¥ [FE 2R 25 AR AR

STOP

==
=
=

IXAT LA Wi a2 H ™ A% IR R SR LD

WG N AT B S E TR B L |, W57E hal.c. hal.h A1 user_mtr1.h 4% rboRR B2 H 5 250 5 B W LR S )
PWM. CMPSS. ADC #M&RCE . TSR BN SE , Wbl N5k

3.5.1 B & PWM. CMPSS 7] ADC b

AT EH BN S SN #define , ATRGERELE , 78 hal.h HECE PWM. CMPSS At ADC sttt [k

EHLEALE X PWM. CMPSS #1 ADC L FARE TR .
K HLIKEN AL E PWM F1 CMPSS Jthidl

// EPWM

#define MTR1_PWM_U_BASE EPWM2_BASE
#define MTR1_PWM_V_BASE EPWM3_BASE
#define MTR1_PWM_W_BASE EPWM4_BASE

// CMPSS->Iu/Iv/Iw

#define MTR1_CMPSS_U_BASE CMPSSLITE3_BASE
#define MTR1_CMPSS_V_BASE CMPSSLITE2_BASE
#define MTR1_CMPSS_W_BASE CMPSSLITE4_BASE

NFENLIRENEC B ADC FE M bl A i

// Three shunts
// Using ADCA/ADCC for current sensing

#define MTR1_ADC_TRIGGER_SOC ADC_TRIGGER_EPWM2_SOCA // EPWM2_SOCA
#define MTR1_ADC_I_SAMPLEWINDOW 14

#define MTR1_ADC_V_SAMPLEWINDOW 20

#define MTR1_IW_ADC_BASE ADCC_BASE // ADCC-A7/C3*/CMP4 -SOC1
#define MTR1_IV_ADC_BASE ADCA_BASE // ADCA-A4*/C14/CMP2 -SOC2
#define MTR1_IU_ADC_BASE ADCA_BASE // ADCA-AO0*/C15/CcMP3 -socCl
#define MTR1_IW_ADCRES_BASE ADCCRESULT_BASE // ADCC-A7/C3*
#define MTR1_IV_ADCRES_BASE ADCARESULT_BASE // ADCA-A4*/Cl4
#define MTR1_IU_ADCRES_BASE ADCARESULT_BASE // ADCA-AQ*/C15
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INSTRUMENTS

www.ti.com.cn

#define
#define
#define

#define
#define
#define

#define
#define
#define

MTR1_IW_ADC_CH_NUM
MTR1_IV_ADC_CH_NUM
MTR1_TU_ADC_CH_NUM

MTR1_IW_ADC_SOC_NUM
MTR1_IV_ADC_SOC_NUM
MTR1_TIU_ADC_SOC_NUM

MTR1_IW_ADC_PPB_NUM
MTR1_IV_ADC_PPB_NUM
MTR1_IU_ADC_PPB_NUM

ADC_CH_ADCIN3
ADC_CH_ADCIN4
ADC_CH_ADCINO

ADC_SOC_NUMBER1 // ADCC-A7/C3*

// ADCC-A7/C3*
// ADCA-A4*/Cl4
// ADCA-A0*/C15

-SoCc1l-ppPB1

ADC_SOC_NUMBER2 // ADCA-A4*/Cl4 -SOC2-PPB2
ADC_SOC_NUMBER1 // ADCA-A0*/Cl5 -SOC1l-PPB1l

ADC_PPB_NUMBER1 // ADCC-A7/C3*

-S0C1-pPPB1

ADC_PPB_NUMBER2 // ADCA-A4*/C1l4 -SOC2-PPB2
ADC_PPB_NUMBER1 // ADCA-AQ*/C15 -SOC1-PPB1

N FHLBX S 47 il e B A BT T

// Interrupt

#define
#define
#define
#define

#define
#define
#define

MTR1_PWM_INT_BASE
MTR1_ADC_INT_BASE
MTR1_ADC_INT_NUM
MTR1_ADC_INT_SOC

MTR1_PIE_INT_NUM
MTR1_CPU_INT_NUM

MTR1_PWM_U_BASE
ADCC_BASE

ADC_INT_NUMBER1
ADC_SOC_NUMBER4

INT_ADCC1
INTERRUPT_CPU_INT1

// EPwM1
// ADCC-All/C0*-S0c4

// ADCC_INT1 -soc4
// ADCC_INT1 -soc4
// ADCC_INT1 -soc4

// ADCC_INT1-CPU_INT1

MTR1_INT_ACK_GROUP INTERRUPT_ACK_GROUP1 // ADCC_INT1-CPU_INT1

WRAEREAE | 7E hal.h TECE ADC 5115 CMPSS i [ 1)iEH: ; AXREMER | iF

I Sz i A B S5 P M AP R A BIRT N R

2% TMS320F280013x 5E

// CMPSS->TIu/Iv/Iw

#define
#define
#define

#define
#define

#define
#define

#define
#define

#define
#define

#define
#define

#define
#define

MTR1_CMPSS_U_BASE
MTR1_CMPSS_V_BASE
MTR1_CMPSS_W_BASE

MTR1_TIU_CMPHP_SEL
MTR1_TU_CMPLP_SEL

MTR1_IV_CMPHP_SEL
MTR1_IV_CMPLP_SEL

MTR1_IW_CMPHP_SEL
MTR1_IW_CMPLP_SEL

MTR1_TIU_CMPHP_MUX
MTR1_TIU_CMPLP_MUX

MTR1_IV_CMPHP_MUX
MTR1_IV_CMPLP_MUX

MTR1_IW_CMPHP_MUX
MTR1_IW_CMPLP_MUX

CMPSSLITE3_BASE
CMPSSLITE2_BASE
CMPSSLITE4_BASE

ASYSCTL_CMPHPMUX_SELECT_3 // CMPSS3H-A0*/C15
ASYSCTL_CMPLPMUX_SELECT_3 // CMPSS3L-A0*/C15

ASYSCTL_CMPHPMUX_SELECT_2
ASYSCTL_CMPLPMUX_SELECT_2

// CMPSS2H-A4*/Cl4
// CMPSS2L-A4*/C14

ASYSCTL_CMPHPMUX_SELECT_4 // CMPSS4H-A7/C3*
ASYSCTL_CMPLPMUX_SELECT_4 // CMPSS4L-A7/C3*

2
2

ol [eoXe]

// CMPSS4H-A7/C3*
// CMPSS4L-A7/C3*

// CMPSS2H-A4*/Cl4
// CMPSS2L-A4*/C14

// CMPSS3H-A0*/C15
// CMPSS3L-A0*/C15

WRYEREL: |, 75 hal.h HHECE N CMPSS 1414 %] EPWM 1 GPIO Hirth Bk fE5 , A CHAER | iE

TMS320F280013x LB iz fil d 1 R 2% T i) “ePWM X-BAR £ S AL ER” M1 “Hith X-BAR £ %5
MBI ER” .

// XBAR-
#define MTR1_XBAR_TRIP_ADDRL
#define MTR1_XBAR_TRIP_ADDRH

#define
#define

EPWM

MTR1_XBAR_INPUT1
MTR1_TZ_OSHT1

#define MTR1_XBAR_TRIP
#define MTR1_DCTRIPIN

// XBAR-
#define MTRI_IU_XBAR_EPWM_MUX
#define MTRI_IV_XBAR_EPWM_MUX
#define MTR1_IW_XBAR_EPWM_MUX

EPWM->TIu/Iv/Iw

#define MTR1_IU_XBAR_MUX

XBAR_INPUT1

XBAR_O_TRIP8MUXOTO15CFG
XBAR_O_TRIP8MUX16TO31CFG

EPWM_TZ_SIGNAL_OSHT1

XBAR_TRIPS8

EPWM_DC_COMBINATIONAL_TRIPIN8y

XBAR_MUX04

XBAR_EPWM_MUX04_CMPSS3_CTRIPH_OR_L
XBAR_EPWM_MUX02_CMPSS2_CTRIPH_OR_L
XBAR_EPWM_MUX06_CMPSS4_CTRIPH_OR_L

// CMPSS3-HP&LP, AO0*/C15

// CMPSS3-HP&LP, A0*/C15
// CMPSS2-HP&LP, A4*/Cl4
// CMPSS4-HP&LP, A7/C3*

74
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13 TEXAS

INSTRUMENTS
www.ti.com.cn BB BLE i TR 4
#define MTRI_IV_XBAR_MUX XBAR_MUX02 // CMPSS2-HP&LP, A4*/Cl4
#define MTRI1_IW_XBAR_MUX XBAR_MUX06 // CMPSS4-HP&LP, A7/C3*

A ADC @ IE F T H AL FE A U IR & 5| BHIFE P S iE 2 B LU LB T R 48 (CMPSS) |, 1E hal.c XU+
HAL_setupCMPSSs() i iC & CMPSS 51748 , RS TR, =4 CMPSS b T-S2lpl U AL V 4
W A IE G IR AR

void HAL_setupCMPSSSMTR(HAL_MTR_Handle handle) { HAL_MTR_Obj *obj = (HAL_MTR_Obj *)handle; #if
defined (DMCPFC_REV3P2) || defined(DMCPFC_REV3P1l) #if !defined(MOTOR1_DCLINKSS) || !
defined(MOTOR2_DCLINKSS) uintl6_t cmpsaDACH; #endif // ! (MOTOR1_DCLINKSS || MOTOR2_DCLINKSS)
uintl6_t cmpsabDACL; ... ... #else // !IMOTOR1_DCLINKSS, Three-shunt cmpsabDACH =
MTR1_CMPSS_DACH_VALUE; cmpsaDACL = MTR1_CMPSS_DACL_VALUE; ASysCtl_selectCMPHPMux(MTR1_IU_CMPHP_SEL,
MTR1_IU_CMPHP_MUX); ASysCtl_selectCMPHPMux(MTR1_IV_CMPHP_SEL, MTR1_IV_CMPHP_MUX) ;
ASysCt]_selectCMPLPMux (MTR1_IW_CMPLP_SEL, MTRI_IW_CMPLP_MUX); ... ... return; } // end of
HAL_setupcMPSSs() function

CMPSS 4 {553k N X-Bar , 7 AKX (5 5 Ae b LIS R BARRR G 7 RALA , DRI R B 2 A RVR IR R Bk 1)
O (BFEKRE IPM #Fault NS TZ 55 ), WsEIEE R . MRk 5 CMPSS i it f5 5 Al L AR
B bEds s AT M . 78 hal.c ST i) HAL_setupMtrFaults() B3 EC E XBAR 274788 | ARSI F fis .

void HAL_setupMtrFaults (HAL_MTR_Handle handle)

HAL_MTR_Obj *obj = (HAL_MTR_Obj *)handle;
uintl6e_t cnt;

// Configure TRIP 7 to OR the High and Low trips from both
// comparator 5, 3 & 1, clear everything first
EALLOW;

HWREG (XBAR_EPWM_CFG_REG_BASE + MTR1_XBAR_TRIP_ADDRL)
HWREG (XBAR_EPWM_CFG_REG_BASE + MTR1_XBAR_TRIP_ADDRH)
EDIS;

// what do we want the OST/CBC events to do?

// TZA events can force EPWMXA

// TZB events can force EPWMxB

EPWM_setTripzoneAction(obj->pwmHandle[cnt],
EPWM_TZ_ACTION_EVENT_TZA,
EPWM_TZ_ACTION_LOW);

EPWM_setTripzoneAction(obj->pwmHandle[cnt],
EPWM_TZ_ACTION_EVENT_TZB,
EPWM_TZ_ACTION_LOW) ;

// Clear any spurious fault

EPWM_clearTripzoneFlag(obj->pwmHand1e[0], HAL_TZFLAG_INTERRUPT_ALL);
EPWM_clearTripzoneFlag(obj->pwmHandle[1], HAL_TZFLAG_INTERRUPT_ALL);
EPWM_clearTripzoneFlag(obj->pwmHandle[2], HAL_TZFLAG_INTERRUPT_ALL);

return;

7E hal.c 3 /A1) HAL_setupGPIOs() ARt 4HAC & GPIO |, ARSI~ s .

void HAL_setupGPIOs(HAL_Handle handle)
{

// GPIO2->EPWM2A->M1_UH
GPIO_setPinConfig(GPIO_2_EPWM2_A);
GPIO_writePin(2, 0);
GPIO_setDirectionMode(2, GPIO_DIR_MODE_OUT);
GPIO_setPadConfig(2, GPIO_PIN_TYPE_STD);

// GPIO3->EPWM2B->M1_UL
GPIO_setPinConfig(GPIO_3_EPWM2_B);
GPIO_writePin(3, 0);
GPIO_setDirectionMode(3, GPIO_DIR_MODE_OUT);
GPIO_setPadConfig(3, GPIO_PIN_TYPE_STD);
return;

} // end of HAL_setupGPIOs() function
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BRI T B AL 6 CMPSS |, 1E hal.h U4 ) HAL_enableMtrPWM() Fil HAL_clearMtrFaultStatus() &
e EARES , N AR AR AR TR .

static inline void HAL_enableMtrPWM(HAL_MTR_Handle handle)

HAL_MTR_Obj *obj = (HAL_MTR_Obj *)handle;
obj->flagEnablePwM = true;

#if defined(DMCPFC_REV3P2) || defined(DMCPFC_REV3P1)
if(obj->motorNum == MTR_1)

{
#i1f defined (MOTOR1_DCLINKSS)
// Clear any comparator digital filter output latch
CMPSS_clearFilterLatchLow(obj->cmpssHandle[0]);
#else  // IMOTOR1_DCLINKSS
// Clear any comparator digital filter output latch
CMPSS_clearFilterLatchHigh(obj->cmpssHandle[0]);

CMPSS_clearFilterLatchHigh(obj->cmpssHandle[1]);
CMPSS_clearFilterLatchLow(obj->cmpssHandle[2]);
return;
} // end of HAL_enablemMtrPwM() function

static inTline void HAL_clearMtrFaultStatus(HAL_MTR_Handle handle)
HAL_MTR_Obj *obj = (HAL_MTR_Obj *)handle;

#if defined(HVMTRPFC_REV1P1l) || defined(WMINVBRD_REV1PO) || defined(TIDSMPFC_REV3P2)
// Clear any comparator digital filter output latch
CMPSS_clearFilterLatchHigh(obj->cmpssHandle[0]);
CMPSS_clearFilterLatchLow(obj->cmpssHandle[0]);

CMPSS_clearFilterLatchHigh(obj->cmpssHandle[1]);
CMPSS_clearFilterLatchLow(obj->cmpssHandle[1]);

CMPSS_clearFilterLatchHigh(obj->cmpssHandle[2]);
CMPSS_clearFilterLatchLow(obj->cmpssHandle[2]);
return;

} // end of HAL_clearMtrFaultStatus() function

3.5.2 REFH RS

user_mtr1.h U T A7 BT A FH P S8 AT ARt o RS0 60 85 A\ i P40 5 RRE PR R A P s i B e T i
PF ) JFFR BT A R AS I DL K ADC SN AT . (A AR RS R R (A ) AR I
user_mtr1.h H5E 3, BARRGR T4

user_mtr1.h XA e LT BTG A lid & 2% 7] LL# ] Motor_Drive_Parameters_Calculation.xlsx Microsoft®
Excel® 7 RIGTHRIX 4. %848 TIDA-010273 fAR4 30, AL T30

3¢ . .\solutions\tida_010273_GaNInv\docs F , il HiX Ll | EkKiXEhric h 4 1S 50E 6 3|
user_mtr1.h |, LA ARG R

//! \brief Defines the maximum voltage at the AD converter
// Full scale voltage of AD converter, not the current voltage
#define USER_M1_ADC_FULL_SCALE_VOLTAGE_V (404.1292683f)

//' \brief Defines the analog voltage filter pole location, Hz
|

#define USER_M1_VOLTAGE_FILTER_POLE_Hz (416.3602877)
//' \brief Defines the maximum current at the AD converter
#define USER_M1_ADC_FULL_SCALE_CURRENT_A (6.67)
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//' \brief motor over current threshold
#define USER_MOTOR1_OVER_CURRENT_A (3.01) // A

//! \brief motor Tost phase current threshold
#define USER_M1_LOST_PHASE_CURRENT_A (0.021)

//! \brief motor unbalance ratio percent threshold
#define USER_M1_UNBALANCE_RATIO (0.2F)

//! \brief DC bus over voltage threshold
#define USER_MI1_OVER_VOLTAGE_FAULT_V (380.01)

//! \brief DC bus over voltage threshold
#define USER_MI1_OVER_VOLTAGE_NORM_V (350.01)

//! \brief DC bus under voltage threshold
#define USER_MI1_UNDER_VOLTAGE_FAULT_V (100.0F)

3.5.4 REHYIEBTSH

user_mtr1.h AL HF PMSM fil BLDC HENLFIS L RIS AT~ . G0 RAE1Z AL 52 FAST HiR M H
HLEHE R A FREUS 5, AT DL S LS 5L

#define USER_MOTOR1_TYPE MOTOR_TYPE_PM
#define USER_MOTOR1_NUM_POLE_PAIRS )

#define USER_MOTOR1_Rr_Ohm (0.0F)
#define USER_MOTOR1_Rs_Ohm 4.5)
#define USER_MOTOR1_Ls_d_H (0.0196F)
#define USER_MOTOR1_Ls_g_H (0.0196F)
#define USER_MOTORI1_RATED_FLUX_VpHz (0.441F)
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4.1.4 Altium 72
B R Altium TFEXXHE | 1650 TIDA-010273 HHRg3eih 34

4.1.5 KL 1F

RN, SR TIDA-010273 ¥ .

4.2 A
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InstaSPIN™, Code Composer Studio™, and TI E2E™ are trademarks of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.

Microsoft®, Windows®, and Excel® are registered trademarks of Microsoft Corporation.
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