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AREZ, IMOTION™ Y 7 h 7 =7 OF —Zfilifl, J1RUGE, B L OEIBERICOWTHHA L TV ET,
ARV 7 =T IEE—a Uilil= > 2 (MCE, Motion Control Engine) &9 4RI CIEffiE T E
To KYT7 Ny =7 OERFEIILLTO®Y TY,

o UYL ARZ KA - IMOTION™ F 34 2D & ADC, WA T 7, v L—& B
LT —va VEIMER IR Lo, KABARMT—% (RIS A &N AT —4) (I
X ArEteetE o LAY FUilfE (FOC, field oriented control)

o K—NBLUYR=ZADXT MAIH : 2/3 T VX NVK— LB WN2 7 R —nt 4
% 2 AR — b, M5ER07: Atan 447 Y 3 VAP &,

o HHin—XMEREOIZOOMEL T HHEZ v— X R—TE L S gImEE
TR A RER A UGE L E T,

e 13¥ U hELIFITVY U MNDE—HEBHRELV U MIZEERARNLI Yy PBEX3 Uy
¥ NOERIEEEZITONET, REARERTA V2R ONMA T U 7B L WAD 23— H (T
v, Bmo7na 752 ElEE7R LI, iIMOTION™ 5 /3 ZA~OEBEY ¥ o MEHIA v 2 —
Tz ANAEETT, 1Y MA T v a Tl /AW AFE Iy 7 R FRonT
Nzl cxE4, MFHEY 7 FPWM R TIE, 13 v > MERTE Y i@ & REMERE
DELNET,

e 3B L2 PWMEFHAZ DA — b : 340 SVPWM (B 7 hLOXFRAIELE) (ZH_TR
A v F U THREMEITEX 5 24 SVPWM (Z 1 7°3) |

o MDA L— X7 hEEN A R T LW BRSNS —ZADOHIET LT Y X5 i he—
7B L OEETIEREEZ R oM MEREZFEA LT, MLy EEEFBER (550508 O
FOEHEY v — X Rb— 7 Hilfll & FZH5,

o JT—ALE—FRE =T LR—NVRGE (PFC) 2P HR— |,

o Z—YPE—NUARTIZE DRy hU—F U 7HES  vAFE—FL AL —T7 T — FAMEMATHE
KK15 /—RT, &/ —FRZENZENDT R AZRA, FHREEEEICLD, 7 3TH =R
L — 7 %[RRI B T AT RE,

o 1ISHOFT BT T AFRERNTA—FTay 7  I5HORET 0y 7 &7 a7 Z 5L THIEN
FTA—HERGET D ENARE, K/NT A —XTa v 7D A XL256 /314 b, &7 17 1f#
N7 e 77 59 HZ L h . MCEDesigner Zfili > T 15l X CERIRFIZT R 7 T LT HZ L h
A BE,

o BEDE—HEHNRTA—ZETKR—F : FERTA—FTay 73R LE—FE 13—
V=T 7Ty N7 A —NTEID Y TDH LA,

o AU UT MEREOTHR— NMTLY, 2—FILE—F I PFC 2B 722 2T L LULOBHE
ZHEBT DT LHTEE,
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F#z1 A HEB LI OLEEREDO Y X b
REDOHEAT Ee UL60730-1 Z83F
WER (F— hF) D7 F—)L MIBEHRNRH-T-EXFICTEY FER, [TV
(Over Current (Gate PWM Z3EfT L E3, ZDO7+—/L MNI~v AT TEE
kill)) A,
[RAGEFEE (CriticalOver | 2D 7 +—/L MIEBEN L X WMEEZ BT XIcky [V &
Voltage) FENEd, =P A FAAL v FITTITr 7073
o (Bex7 huiildEh) | B— & ORlEE A LRiE LT
BLET, T Mg 7+— L 7 U TSNS
FCHREINET, ZOT7F— L MNITAI TEEHE
/\/o
DC i &EE (DC Over ZDOT7 =V MIDCARARAEEN LS WVMELZ#EZT-L |2
Voltage) Ty hanvxd,
DC {#E/E (DC Under ZDOT =)V MEDCAREEN L EVERMO L E | VWX
Voltage) Tty hEET,
WA PLL filEIAHE  (Flux :@7f~w%i% 2 DOREHR PLL 288 v 7 ZFLTU | 10
PLL Out Of Control) NWEXICEYy FENET, ZHUINRTA—FZRED
MK D REER DY £7,
IR (Over ZOT7 4=V MIBEN LI WMEEZB AL XICEY [ WL
Temperature) FENET,
n—%n1 7 (Rotor D7 =V NMIive—FnnyrIsncExizty bW
Lock) INFET,
%17 (Execution) ZDT F—)L MECPUEAMMN B5%EBzx - & =128 | 1Tn
éb\i—d‘o
XFA (Phase Loss) ZDT7 F /v MEE—F O 1 OETIFEEOMI L | 130
SINTWnEXIZEy hahvET,
INT A— A AT T — TDT7F =V MIT T aDRT A =Ty ZH | Fn
(Parameter Load) S TWABESITRELET,
U7 8Intri# (Link Z D7 F—)v NI R UART BED R WEAIC ELA
Break Protection) Yy hahET,
R—IVEEHE (Hall ’@7%~WFiT~W4/& 7 A AN AAAY-4
Invalid Protection) R—=NRE— 2 B Z LRSIy FERET,
A=V Z A LT T Myt _®7¢—w%i¥m%%$—wﬂﬁﬁ%#MMém Wz
(Hall Timeout oG EIcEy hEnLEd, 2D 7+ —L M
Protection) A=A 7Yy RE—RTr—XDRr Y
REZBETH72D0LDTY,
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3*2 PFC RN Y X |
REDOHATS B UL60730-1 3REE
WEW (7 — hFL) ZOT7 =)V MIBERR DL EICEY PER, | 1TW
(Over Current (Gate PWM ZET L 9, v~ A7 TEXEHA,
kill))
DC i& &+ (DC Over D7 4=V MEIDCARREEN L EWVEZBEATZLE |V
Voltage) Tlky bk T,
DC fX&EJ/+ (DC Under ZDT7 F =)V MEDCARBEN L EVWVERMO E X | W
Voltage) Wty hEhET,
AC i EE - (AC over ZD7 =)V MIPFC ~D AC AJEENLEVMEE | 1T
voltage) MxlclEizty hanEd,
AC {X#EJE (AC under DT F—)b MEPFC ~D AC ANEEN L EVEAR | 1T
voltage) MoLEITEYy havET,
JE WS R E (Frequency | &7 —/L M PFC ~0 AC A EIIRBAE 2SR EME | 130
fault) ERRDGEICEYy PERET,
INT A — B AT T — DTN RNIT Ty aDNNTA—EZT oy 7T | FWn
(Parameter Load) Mol flElRnH D & ZITRAELET,
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2 V7 hT =7 OFH
ZOk 7 v a T, MCE O — & filfll & J)3REGED R L UOMERBIZ DWW TR L £ 7,

2.1 Motor Control: Sensor-less [ Hall Sensor Based FOC

MCE | 3EER) 72 o L A H WV T AR — vt &2 7227 RLiilfEI(FOC, field oriented control) 7 /L

= U X A% TR ARSA R E— % (PMSM, permanent magnet synchronous motor) Z B&#) L 3, =7

Xy v 7 —E ORI A T — ¥ (SPM, surface mounted permanent magnet motor)3 LN T 7 &# A8

AT 5 WA A & — % (IPM, interior permanent magenet motor) D X 72 xt i LTV ET, /o LyL

Y LAR—= P ERT MARHIET VY A aEGEEK LR LET, ST v Y XA

ﬂ1ﬂﬂ@ﬁrﬁiﬂﬁﬁﬂw—7‘°<‘: WHRIOBEFHIE L — I X DR S TR Y, T— 2N EIEHRE CTREET 5 &
i T— X OBRETEZHIE L E T, 3%&)5’?%7 2y ZICkY, T ORELEERHEZ BTS2 &R

BETT,

ADC .
{-— MotorLim
MotorSpeed luna C l«— LowSpeedLim
© |«— RegenLim Kplreg VdgLim .
= RAMP # # Kxireg 1 PwmFreq deadtime
req
Input | Tarcet SpdRef + :l:”qRe' lqref o> vq V_Alpha M_Alpal Dead| Gae
> ) & > 8 »  Dc > . Signals
Select | Speed 2 3 0 time | —/ »
Di — A ? IPM \ |vd] < Lim eJ bus 6
uty Kxsreg LIMIT < V_B M_Bea | Space Vector
Control Vu!qulvui A »| comp. [ B 4—‘
SpdRampRate KpSReg Ak (Lim”-ve®) FAULT
. idRef + vd
UART FwkCurRatio 4>(‘gy :':
Vector RotorAngle VdcRaw
K9 Limit i
KplregD
A Y
Startup Sequence Fluangle AL Analag/
B Field FwkVoltLvi FluxMotorSpeed Estimator Digital /O
/Catch Spin/Stop + & Angle PLL
1 %
Flux
.|
y Il Hall |
. PLL
Fault Handling S l:IUXHaII : G
RotorAngl! i
Y
lq . Pl
Je |_Alpha v Phase
Class B SW Meausurement e 2/3 |« Current
Safety Checks Interface ‘“ - lu_| Reconstruct.
I_Beta

X 1 HEHBL— 7B IO LR FOC DE EAL L~V

HWEa Y b —FZ [ XEEEE I TR E LR~ M7 2R LT, BRGAERITIZ O My
ERAIEDLOICHKNEL DT —XEREGIE L E9, LI (PSR G E R X B R & 2
D HEE SNT2)HE & DS BRlEZITVE T, ﬁ\ﬁiﬁﬁ%%%ﬁu_\wm@imﬁmﬁ%&
%#5;9_@%i# PI {2 D7 A T —F EARFHEICEK L, BEE L 2 2805 EICE S &
T SNET, PIMEGZHE N EICHD Y I v 2T, om0 EZEEIc o4 —"—va— |
%%mb F—HBRNET—FIBLIRRTIA TOERNIZINES L5 I2EX £,

BRI A V7 &R T B DICUE L 725 E— S BIATESE DA L =S BEEHAL

F9, X7 MUlENE Y 7 — 7W@k«7hw@%%%wf F— BRI E 2 D DRI 72 DC L
TR E7, *Oimﬂ TR =X DOBROBDIBLOFTFDITHNLI, &) —2F Ik TE—
HDMVT EERTHTEDICHNEET,

2O LTzary ha—F R g & I EIRIERND VuB X OV AEEEZ AR L, NES M2 vl
IZED Vg & Vg3 2 #H AC 553 (Vo VRNIZEHLSILE T, DCAREED U » T B 42 R R 7291
DC N AMEMEEIC LV DT 2 —F A L3 DC N ABIEORE E LTI S ¥, ZHITEFRHIE R
OLZEMLSE ST E T, ERZ bV PWM(SVPWM, space vector pulse width modulation)iZ & 0 | Vo 33
FOVEIEEZANLE LT3HA v NRN—H DAL v F U IEENERSNET,
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— AT, IGHEAINTEE 2 v = bDORB Ly L7 0  hidEr| _.ﬂﬁéﬂiﬁ‘ L
L7235, BFEDHEE (W 5 basespeed)Ph B2 D & A o/ \—% I JJEEJEIX DC AN RAEEIZ &0 i
MENET, ZOXHRETIL, 8D AHEIC LY ~A T 2D 14 ERBER ST, %%é“ﬁ’ﬁ@i@ﬁ@
BRI EL 0 —FWRPEELET, ZOHIEICLY, mETOEERAREE 20 328, b
7 HINER L ET, SR OMESIZ. BRSNS A EEOHOFEHNIC L D X 9 ICE—FEEEHE
FIaoLomxEd,

0 — X WAL EHEE AR IR EAR & PLL THERLSNVE T, BORIX. 70— Ry 7 &k, #EEEE
(DCRADT 4 — KRNy JEEBLOT 2a—T7 4 lICESL) | BIOE—HFDNRT A= ([ F
B AP ICEOSWTEHESNET, BEHEESROM I — 2 BAK A a-B (F ik EAJE
B, UME alT—80) 02O TERLUET, AELEREOMMHe Y 7 v—7 (PLL) I, =—%
R~ R D a-B il HREHRAE L HEZHEE L ET, X7 bVIERIT v — X BEA A R & HEE A
DOEDOESZFHRE LET, 7 ua—X RL—7 /32N Pl BB L OHESMIT. AER X OEREOHE
TEEN 1 — 2 BEROAER L OVERBIGEMT 5 X O WCEEL £3, E— @ EIEr — % OMEBIIIGE T
Tr—ZEEEN RO ET,

HLARGA R (IPM) B— X ZBRET 5856, 2— X OEMMIEICL > TY 77 X A MVT plgy & Ak
LT, B—XDBAIZE> TEGINTE MV ZHI8T 5 2 LN TEET, REWAT—FZHEIT 515
B BRI E R (Li=L)ICe> T, IREHENETH7DICTErIZE Yy SR TWET, 22
PEDY (La< L) DIPME—HX DFA . ADIIZE>TIEDY T 7 Z A ML AL ET, & bIRO LW
TERIX, 520NTEEROKE SIZH L THERF MV BiRRIZRD E&TT,

2.1.1 AERr—Y T

MCE |Z, W72 8B & Bt D15 523 EE /MRS L > TR I A EE A CPU =27 LICHIET v =
U R W% Sk LiﬁoWITNZJZAi\ﬁ@A7f 2B XOERIC#EY) A r— v 7R L
T, T—ZBILOPFC OFIEHFROKEE 2 imfb LE 4, HliE 7 A —2 B L OEHITT X TEHE L
THRIFESND —J7, MCE =2 AT Y — L (MCE Designen) | LI fHIZE %38 L OV T A — X 3 E & WHL &1
BbETAT—U U LERE L TCERTIHEZ Y R—FLTWET,

PITOR 2R e pEECHERHINDIAr— ) v 752 RLET, "~ FRUVZTORMT7 L —ATIL, &
Pk L OVEEORIEMIZA IR A 7 — )/7&wcmﬂﬁﬁ_nbﬁfx& )/7éMiﬁ a-p
%;qu@ ELL) 72 DC EBE L, PWM EFRZRONFAERS L O /3 — % DCNADBEIERENIZ L - T

FINFET, ACBIUHIHZIK T L— A emi&é%—§ BIMAT— V> 7Rb Y £, aB@mX
#HuyﬁmWEﬁwx#HUV&ciofi%éM5® XL, d-q A7 —VU U TIEET— X DERKE
MIZE > TEREINE T, TE—FOHRERFr—) 737 7 r—va BRI L > TERINET,
KA 7 — X 3 DDOER DA r—NVindh 0 £, "— KU =T XA I 7IFICJHIIR 7 v v 712
FoTERENET, Vo7V IBIOHIEZ A 2 71X PWM BRI L > TRREESND — . 7
TV = arOERT L —AH A I TFEETT, BEAT—U IOV TIEEINC TR L E
T TRTOFENRT A—=F DR —1 7%, B#ET 207 L — 23T 5 Kl 5 O A
=0T MhEROLINET,
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(infineon

Application Reference Frame
Speed scaling based on application limit.
Time scaling fixed at 1ms & 10ms

Control Reference Frame (d-q )

Current scaling based on motor rated current.
Voltage scaling based on Hardware

Time scaling based on PWM rate.

SpaRef

Startup Sequence
ICatch Spin/Stop

Fault Handling

Class B SW
Safety Checks

+
IdRef -,

AC currents & voltage scaling
based on Hardware scaling
Time scaling based on PWM
rate.

AC Reference Frame (a-PB) Hardware Reference Frame

Current & voltage scaling based on hardware.
Time scaling based on system clock.

0 Dc >

L&

time ‘/_,N“?“
% 6
comp. N Spamm“ “
Faorr
M_Betaj
VdcRaw

Hall

sssss

RotorAngle
l iy
) |
jO _Alpha N Phase
e 2/3 |+ curent
I | Reconstruct.
|_Beta

de link shunt current sense

analog/digital Hall
sense options

X 2

2.1.2

#3

HIHERB LI ONRT A—F DR r—Y o JiER

AT — NLE

B Y 7 b =7 ICiE, BREVERBEAND 7 0 —X FL—7t% 3 L ZFHIE T TOT— X O nlls F
T, SEIFRBEMESHEZYR— T 57200RLEMEAT— MRH Y 7, B, LBV E
AT — b, BEEHEERNEE LIEENRRBICET 2 £ CE— X 2WET 5 A7 — F, T CIZEEZL TW
HE—HEWHRETHAT—F, BLOT 4+ — /L MREZWETHAT— N ERHY 9, T—Ta v
FIE— i, thEh, 21k, BIOEBOZOOTXTHOAT— M ZUEHT D AT — b~ 2 v E2 N
LTCWET, A7 — b~ UBRRITEMMICEITEINET (T 740 b Tld Ims ) . AFF 10 DR

T—IRHVET, EAT—NMIT 0D IDEREV LB ToHNTEY, 7 VOBIEDO AT — k
23“SequencerState“ZEHURIF S L E T,

AT — DA LB

0 IDLE oy ha—7 OEJRFEA INT A—HNIERITHAIA | STOP
. HIENTZ OIREEICAY | iz X,
F9, AN TA—KT
0y J NN S v—
VYL ZDOAT— M E
nET,
1 STOP 2L —havr REb, k| BiitHiEsRO4 7€ » MEF | OFFSETCAL
HEODOERBLOWELE | AR RETO L X,
BELF TSN ET, AH— kTR, BTSCHARGE
2 OFFSETCAL E—HERE VT AT | ERA 7'y MRS STOP
DI DF 7% > NEHE,
3 BTSCHARGE T—h A NTwTaryFy | 7—hA KT v T a7 | CATCHSPIN
POTVFr—2, (R#ED | TORETLT,
72O OENE L OELRIE
TEITSNET,
4 MOTORRUN ERRE—2HET—F, |AryFav R STOP
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Cafineon

AT — b
No.

=R
AT — b

R T — b DRERE

BBA Vb

WD —rr v R
AT — |k

FAULT

il 523D 7 F—)v h 3SR
EnpHE, B—FIFEIEL
(ZNETEEIL T\
) L RSO AT — |k
736 FAULT 25— KT A
nE9,

UART i€ — R Tl

“FaultClear“Z %Kiz 1 #E X
AL EIZED T H— b
gy Tavr ReELET,

STOP

B /7 = —T 4 IVSP A
ST — FTix, 108
?(ﬁo

STOP

CATCHSPIN

v — X ALE AR L, BRE)
ﬁé%—&@@f%ﬂﬁ#
HI2IT, WRHEETRR
wMﬁMLiQWLTw
F9, HEFEIRTEL
I, @i~y RId &
g IT B IZRESNE

7,

HE ST — X HEDHE
SHED L EVMEA B R 2 &
& (“DirectStartThr“/x7
A—=H)

MOTORRUN

HIE 7= — & i Oiff
SHEDS L & U MEAT
(“DirectStartThr/XZ X —
Z) .

ANGLESENSIN
G

“TCatchSpin“A D EN £
BICRE SN TNDEA,
ROAT— MUY DY
Eu

ANGLESENSIN
G

PARKING

PARKING(E.Jiihfis) A 7 —
. BRSNS S
BEFEATHZ EITED
7 — &%%ﬂ@&%m@%
L F 7, EIEEIIRNE L
%ﬁﬂ@ﬁ roTiE
DET, ZOAT— DA
SRR 1 “ParkTime“ 28
B X > TREEEET,

ELFRIIESE T o

OPEN_LOOP

“ParkTime“/\°’77< i

&ﬁéhfwéﬁé\

\ZIRD AT — MY
%b@i?o

OPEN_LOOP

OPENLOOP

F— T N— TS FE A il o
T, v—X&RE L, WA
Y e 5 MinSpd F Tl
S E I (RBERT),
MOTOR_RUN AT — Kk ~D
A= R BATHEBT D
T2, WeRHETE SR & R
PLLIZZ D AT — k TH{H)
LET, A—T 2 I—T7f
FEDIEE L — M
“OpenLoopRamp“ZE 1
KXo TRESNET,

HE 2N “MinSpd“ X T A —H
EICBELZ L X,

MOTOR_RUN

“OpenLoopRamp“/xT7 A —

2R Enr L&“Eéﬂ“(b\é

%D\ WZIRD AT — |
@Dﬁb@iﬁo

MOTOR_RUN

ANGLESENSIN
G

wiie — 2 mEERIE, &
vV ZADE ST
“IS_Pulses“Z %% (HAT:
PWM %A 7)) 12k ->T
REINET,

AEE L UTET,

MOTORRUN

“IS_Pulses“/XT7 A — X )3 ¥

u&ﬁéﬁ’b“@/‘éfa/ﬁ\\

WZIRD AT — NI
%b@ifo

PARKING
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Infineon

Fault

— > FAULT

IDLE

SequencerState=0

A J

After 8192 PWM Cycles

OFFSETCAL

SequencerState=2 -

STOP -

STOP

STOP Command

ADOffsetCalculate= False

ParameterConfigured=True

Fault
STOP
SequencerState=1 - FaultClear=1
RUN Command
A
BTS_CHARGE

SequencerState=3

i After Bootstrap charging completed

TCatchSpin>0

STOP Command

CATCH_SPIN

Fault

FAULT

SequencerState=5

A

A

SequencerState==6

After TCatch Spini

STOP

v

Abs_MotorSpee

< DirectStartThr?

STOP Command

PARKING

SequencerState=7

Fault

A

ANGLE_SENSING

SequencerState=9

After ParkTime | _

— FAULT

STOP

)4

STOP Command

OPEN_LOOP

SequencerState=8

Fault

After open loop speed
reaches MinSpd

STOP

.

Y

4

STOP Command

SequencerState=4

Lo

MOTOR_RUN

Fault

X 3

AT — MLER X OMREHIE 7 v —F v — b

Reference Manual

16/196

V13
2020-4-26



o~ _.
iMOTION™ Motion Control Engine < In f| neon
Software Reference Manual
V7 =T OiA

2.1.3 Bt 74 7%y NEIE

EWRE T Ty ME, A N EMEIELTWT, =X HERN Y ¥ o MEPLA TR TVLR
VY& X2, OFFSETCAL A7 — MHIZ MCE IZ L » THIE SAVET, OFFSETCAL A7 — L Dft], MCE |X7E
ey 7478y MEZHIELET, 3 v MERTIXUMOELZ IU B> T, VFHHOEZ IV E Y
THIELET, 1 v MEKRTIXISS B THIEL £4, BIEIZE—X PWM A 7 Vg2 iTdi,
EVA 7 VBT TRE T4 (N = 213-CwrrentOffsetCal.Psc = 75 L X CyrrentOf fsetCal_PsclZ
‘HwConfig' /ST A —Z D v 7 —/L F[15:13]DfE) , OFFSETCAL A7 — FDf&H V2, AAHD N f#
DOEFRA 7 ¥ v MAEEA ) & T, £ CurrentAmpOffset0’ 2 HEs & UCurrentAmpOffset1 %
RSN ET,

OFFSETCAL A7 — h DfERERF Ty fpser carlTEA F ORI Ko THEE TE £ 77,

Fast Control Rate X 213—Current0ffsetCal_Psc

FPWM

TOffset_Cal =

T 7 4V R TlX, CurrentOffsetCalps, = 0C, ZD7=8 OFFSETCAL A7 — bk DOHKFEIRFH X 8192 PWM
A 7N ET,
214 T—FRETyFarTUoVORE

7= hART T arFT U OREIIZOOTRTOU—Y A RAL v FE2FUNTTHIETITVNE
T, REBRIINE T ) F v —HIEREREIC L > THIBRES N E T,
TRTCOT—Y A RTNRA ZAZRFICHRETHOTIERL, = TV F ¥y —THIEINAZED (U, V.,

WHH) REV TV ADAT Va—VERELET, EMIET7T— AT v T a7 % PWM H A
IND 13 ORIFETH-0, {27 o ORERRNIEGF TV F v — VRO 1/3 12720 97,

K4ll7—hART T arFr P07 ) F vy =T AT— RO PWMAEGZHRLET,

1 2 | 3 I | 127 | 128 |
PWMUH ] ] ] | ] ] ]
PWMUL 1 1t ri1 ! | | |
| | | 1
PWMVH ! ! ! e o © © o | ! !
PWMVL EeEEnl |—|_: I I I
I I I
PWMWH ] ] ] | ] ] ]
L[ [T iy
I [ | [ [ [
| |
<— STOP —»+——— Pre-charge >

K4 TR RINIvTarToHOTIFr—V

BHOEF TV F v —VRHITROXTHAETE £
BtsChargeTime

TCharge = 3% Fpyay

Z D& &, ‘BtsChargeTime /3T A —Z L7V F ¥ — PWM A 7 LT,
7o & 21X, PWM A %72% 10kHz C BtsChargeTime 23 100 D & X | KO 7Y F v — VRFEITKRD X 9 12
0 ET,

100
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2.1.5 BRI E

A R —Z TR D DC ANREEORIEIL, BIERHEL L O DC AR EEMMEEITH I-DICHME T, EIE
IZ PWM B A ZVEICHIESNNE T, A /X=X D DCAAEFIL 12 B> ~ ADC Zfi - THERIE R H
THIESNET, HESNTZDCARELEIFINFTVICIT R EY F 74—~y FTERINET,

DC Bus Voltage [Vdc]

R1

Input to ADC

R2 Measured DC Voltage = V. wR2_, 2M2

(counts) R1+R2 Vadcref

K5 DCARBET 4 — RNy IFEENR

Bl © R1=2MQ. R2=13.3kQ. Vagerer=3.3V. B LN Vee=320V ; HIE N7 DCNAEFE=2623 7 b

HE: MCEWizard T/ R1 & R2 DEIZTEBEDN— RO FIZEIL THEL TFEV, HEZ#ES &,
o BB /1B B/ RIFBEE 7 4 —/v FRRE LD, (KEE/EEE/RIFBEE T 4 —/v
FBIELSBHTERS R0 T3HEEMERD D ET,

2.1.6 DC /\ R #ifE

—HRIIZ, DCANARBIEITIEEEE Y v 7l AC AT A VJEFEE (Fline) @250 DOY v 7
NV ET, DCARNRI T UH OV A XTHIRNH 5720, KEEY v 7S T4, B DC AN
AEBEITE— X EBEREENL— T A o O—ETH D720, BRI IR 2P < 2 X Fine BRI T4 72
=T AN ELNRWGAE, BRI — XIS TT a—T7 28 (M) L, ZE LA
UN— AW EEEMRT D N TERL R ET, TOME, T—XHEFITA BT 2 X Fine J4
W DCANAEBEY v 7N L > TERSND Z LT F9,

MCE [ DC NAEEIZ T 4 — R 7 4+ U — FBEZ 2L U CTERHIENL — 77 A >~ DC /N AEL A )
DR EME L, EEDO M DA DCARRAEEY v 7ML > TEEINZZWE I LET,

LUTFOK6IZRT X DI, DCAAEEFNNCT DL, MBI A =2 HEIED 2 DOERKS T
& % V_Alpha & V_Beta (%, DC /N A D K#EiHE D 50% & BEE DC N ABEEDORIZ L - THE S
T, AEINZERETH D M_Alpha & M_Beta I, MERHIEILET MDD 2 DOEAMT T, =
AUZFEDSWT SVPWM 72 7 (X 3FHD PWM A A v F o 75 5% LET, (M_Alpha & M_Beta (%
WERES T, 22— IE7 78 AT&EH A, ) DCAAMEZ T T 5 &, V_Alpha & V_Beta (T80
DOFFE: UIZEEE M_Alpha & M_Beta [Z/5A SV E T,
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DC N AAHEAZ)
. > X M_Alpha -
v, » X M Beta
A
0.5 x VdcFullRange | VdcRaw
V_Alpha ' V_Beta VdcRaw
Y

DC /N AR fE HEL)
\Ys| M_Alpha >

vd M_Beta

> >
V_Alpha V_Betal
/

6  DC ARMEMEEDK

DC /S ADAFEIEREPAIL, HAFE S NI HEPHIC T ADC DMHIETE D5 K DCAARBIETY, X5 25
LT, BUTOEBEREHE > TRET LI EBRTEET,

R1+ R2
Vpcrutirange = Vapc_rer X R

DC /S AHHfERERE 1L SysConfig /T A —Z D0ty hERETHZ ETHMITHI ENTEXET,
DC /N AAMEMERE Z IZhC 5 &, FEBED MHTR DU L U ‘MotorVoltage B & fii » THEE 5 = &
NTEET,

_ MotorVoltage

B 4974
DC N AMHEREEZ FNCT D & FEEEDO MHTR OHEUT L Y ‘MotorVoltage &%k & ‘VdcRaw 24 % i -
THET D ENTEET,

2048

MotorVoltage X VdcRaw

4974

MI = X 100%

2.1.7 B E

YooY L AR NV E FEITT Ao TlE, BE— 28R ERLY EMEICHIET S 2 &I ERIcEE
T, B— X EHREROPEEITEFEE & B E IV O E T, BT PWM YA 7 LI HIE
SNFET, 412, MCE TOEMMESRMZ2 R LET, TNENOEMSEMER L OZ xR L7z PWM
FHRIZHOWTIE, BEIC TR LET,
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x4  EBERWESME PWM FR

BIHIE SN vy v MEHE PWM 7%
3y b 3 v B =T T A KR
1y b 1 v B =T T A KR

/L g PWM

v B =T T A IEXFR PWM
NS 7 - PWM
02—/ A AAHT 7k PWM

%?ﬁ?ﬁ”i&:&iﬁ@? :/70%%11\6 : k 75‘)‘-’(3:3(\ %,fﬁ.cj.j_/\o\?:/7oéidz\g% @ ‘i,@_—/‘/o WﬁT\/jo@/y‘/r
1. MCEWizard TR F[HE T,

TS, T=HAMERDT 4 — Ny Z7E SO ZR L ET,

i Stationary frame i Rotating frame
-——————— (4096 = Motor Rated ———————————»
IShunt : (In ADC counts) : RMS Current)
\/ ADC Iy l, | Cordic | | |l Also applies to:
) Current Input IV 3-phase to Rotation fbkScl IdRef, IgRef
Rshunt External Gain Current | 2-phase I 30 Id_Ext, Iq_Ext
Reconstruct | W conversion IB 16467 | | 2 L IdgFilt
TrgRef
StartLim, MotorLim
Current Input = lspunt * Rshunt * External Gain RegenLim
Measured Current IU/ IV /IW (counts) = Current Input * Internal Gain * (2212 — 1) / Vapcref

X 7 BT 4 — KXy 75532 (TminPhaseShift #0)

EZ: MCEWizard TIZEBHATMEIZKEED N— FU T TIZEIL THET SLERD DV ET, #HEEZHE
5 &, BRILRVIBETREIBEY ., BERRBEPIEREIZRAM TE RS RS AREERD D
:i:—j—o

2.1.7.1 3% MERAE

3D ¥ MEIIZHWTA X —F DO 3HEREZFHT D, 32 v > b TORIEREBS %KX 8 IR
LEJ, MCEIZ UM E VHHOERZHE L, WHERIZ 3 FHOEROBINE R TH D L9 FKIFITE
DSEFHEICLVRDONET, E—HHERITE—H A ROZXAL v FNONDEZORIIT ¥ MEHL
ZIAVET, L7i-> T, MCE X PWM A 7 L OBGIEE OB a7 ~L000#IRNIZ UFHE VRO
BMZRELET, RIWRENDErT hL[000]D f ik I (Tos_min) 1 £, B — Z FHEIRHEIE D 7=
DOV TV T T DO T HERF SN D MNERNH D £, T Ok REm X
'PwmGuardBand' /3T A — % CTHLE . TGB_min I

T¢s,,;, = PwmGuardBand X 10.417ns

ICXVHEINE T, ZoBaxT FL000] DR/ INMERRIFIZ L D . % PWM {5750 ON KefiliZ, TPWM
ZPWMERIE L2 &, Town-Teemn ZBZD Z L 1EH Y FHA,
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Pmerecl deadtime <€Eﬂ @I @
V_Alpha > DC MiA\phV‘a Dead Gate
time ﬁug”ﬁ“s [ AcC
S Space Vector 6 A Moter
V_Beta - M_Beta
»| cOmp. > PWM * Rei
L FAULT _E' !
DCbus
Rio voltage sense
VdcRaw RW RW RW
' =
Analog/ G 6~ G
Digital /O
%] Voo (2 Voo C Vo, C
:l B leg shunt current sense
gc [ uyw
A\
P I_Alpha  lu
- - N Phase
2/3 |= Current
- |_Beta -« Reconstruct.

X8 3% MNEMRREDEBEAERE

3V% Y MERTOEIRFMZ A I 72X IITRLET, £ PWM YA 7 LIZEBNT, T.BIUT,
X, FNEN2ODT 7T 4 727 FJL([100], [110])) DfkRE R 2~ LE9, 72, 2xTold, Bu2
K L([000], [111]) DR 2 x L& 9, B e X7 hL[111] Ok REIZ[000] E ZE L < 7220 97, &)
DO EFRFHA(CS)IE U AREFRORE ST, PWM A 7 L3P ST Pt ORFERE % ISR AE L
7,

= Tgp + 41.668ns
PCLK

Z 2 CfperlE 7 v > 7 JEH#(96 MHz), Tspld ADC D% 7Y o 7 IEREH T, TR #ENIZ X ¥ 'SHDelay' /Y7
A—FEHNTHELET,

Tsp = SHDelay X 10.417ns
ADC DY 7Y o 5] Tsgmpre 1359 0.333us T, ADC DA I T onpersion (3770.854us T, 2 [BIH D

EIREHAIA(CS2) TlE. VAEERAZ M L E4, CS21%. CS1 DY 7V v 7 L BHEENFE TI%I-TEH
W23 L E1,

Case A: 3-Phase PWM Modulation Scheme
- Tppyy———————— P Tpyy————————————————— P
/000, 100 , 110 /111,111, 110 , 100 000,000,100 , 110 111,111, 110 , 100 000,
vi b L N ‘
v T
w i ' : !
ITof28 Ta | Ty iT2iTef20 Ty | Ta iTof2iTol20 Ta | Ty 1To/2iTel20 Ty | Ta 1To/2
T
A
CS1 (lu) Tcsz (v)
TSD+”<%
Tsanpl Hﬁ
Teaerson .
| T
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Case B: 2-Phase PWM Modulation Scheme
Ty Ty P

000 100 , 110 , 110 , 100 000 000 100 , 110 , 110 , 100 , 00O

v T | 5

W |

To PTa! T ! HiTal To To P Ta! T i To ! Tt To |

Tee_min
A

CS1 (lu) Tcsz (v)
Teo I

X9 3V Yy NEOBREBZAI VT

2.1.7.2 1 % FNERHAIE

1D MEFLTDC Y 7 OBRZBET D, 1% N TORBEHEMAGZX 10 1ZRLET, 1
Y ERZ, VAT LA X MHIBIZAEDTT, ZOHAIZIBWTIE, DC U &7 Bt D A5 MCE |2
TH7Y 7S, X OMERERIZ. & PWM A 7 TT 7T 4 7 XT f(BEaxy
RV TRWV)NEZ 5N TWAHEIRICHIE SN DC VY 7 ERPHREENET, &% PWM VA 7 LT
BB 200T7 7T 477 MAREZLN, TOT 7T 477 WO DC Vv 7 ERIE. &
IERIARG T HEEDOT— X EIRICEVIREINET, 3 2DDOE—FXMHEIL. FHEROKRMMAE
B CTHHEVIRFICLVEEINET,

Pmerecl deadiime 4@ 4@1 @
Gate
6

V_Alpha D M_Alpha Dead
—_— - )
C . Signals, I AC
time ‘/Lp
bus Space Vectar \ Motor
V_Beta M_Beta
—— > COMp. > PWM Rn
FAULT i
Rio | DC bus voltage
sense
VdcRaw
Rw
Analog/ =

'y

dc link shunt current sense

Digital /O g
% Vo, C
e /

A

I_Alpha Iu

2/3

Phase
Current
w__| Reconstruct.

10 1 3% MEREEOERERS]

|_Beta

13y v MERICBITABWIZ A I 72K 1LITRLET, BYOEFREHACS)ICT, 7277«
77 VIR TCOEFME(X 11 OFITIET 7 7 4 7 X7 FV[110)OHE T~ A A D W FHETLE) &
FHELET, CS1IZ. ZDOT 7T 47 X7 FL(K 11 OFITIX[110]) DBRLE D& Fit DR FaE 12384k
LET,
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Lo p
2 SD

2 FHOBFFHA(CS)ZT, BT 77 4 77 "I COBEFME(X 11 OB TIEZT 77 4 7
7 RJV[100]D W] T U *H?'-ém E)ZFHRILET, CS21%, 2777 4 77 (X 11 OF]TI[100])
DOBAREN S TRL OB HIC AL F9,

T,

?"‘ Tsp

TsplX ADC DY 7Y 2 ZIRFEREH]C, TFREOEEUT & U 'SHDelay' /N7 A — 4 & W THEE L £,

Tsp = SHDelay X 10.417ns

FiROEXKIZ LV EE EN7Z CS1 & €S2 DEHALE D PWM B A 7 L O# S L D #%IZ R > T80T, FEEE

D CS1 & CS2 1T PWM B A Z )LD TEBNIFEAT D L O ICHES L, RO PWM A 7»@%%!2%#,%‘(
BT OERMEN7 SAHIEOEICFIHAREEL 220 £, ZHICHOWTIE, D% CEEMICHAL £

7,

Case A: 3-Phase PWM Modulation Scheme B : 2-Phase PWM Modulation Scheme
47TPWM4>‘ 47TPWM4>‘
/000,100 |, 110 111 111, 110 , 100 000, . 000 | 1006 110, 110, 100, 000 |

v I e v T L
vid b NS e e B
Wi L wi L
o2l Ta | To {To2iT2) To | Ta (To2] PoTo P Tl T i Tl Tl Too
¢31T Tcsz (;SlT Tcsz
Tbl2—>‘ \<+ Tbl2—>‘ \w
e o
Tsamp‘ﬂ"‘ Hﬁ Tsanple 4" ‘4*
| |12 | |12
N N
T i

M1 13y MEROERENY A I 7

21721 B/ RE PWM

1% FCOERBMEEICENTEL, B —MHOEBRMEIXST 77 40 77 IRy v > MEHLZE
MWD EIICCTHMESNET, LoL, BEELRDEENY Mt 7 ZEEFEED D WVIEEEXY b
NOFIDNENNT 2—T 4 LB/ NSW)EDOH L R OBMESRMIC B W TIE, BIRFHNEZITY> T 7 7T«
TR MDD 1O D 0E2 0L bHIMAE S, IELWEREROFH AT 9 @in;-'%ﬁ LWZ ERHY F
T FO LD REMESRMIEK 12 OZEMA~ 7 MV OREE TR L72fEIZ 20 £97, K12 oFITiEk, 7
7T 4 7T R V[110] ORI Tp 238 < IEREZR BBV FHA AT O OIZIIAR 5 &7 0 £,
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Vector [110] time Ty is too short for proper
current sensing. (Ty < Tpuse_min)

Toww

000 100 110111110 100  00Q

v ] L

v ! !

w i T T T Lower Modulation
[ a T a [ \ / Index Area
Tol2 To To Tol2

K12 13¥¥% > MERFHANZBIT SV RENREL 7256

BB O EMERFHZTT 5 72D, I/ L ZABEHIBR (Teuse min) 25 PWM YA Z VINDEKT 77 4 7 X7 |k
VI L CTHASNE T, 20ROV ATRIL, 'TentMin' /8T XA —Z 2 X VR E I LE, TPulse_min
& TentMin OERIZ FrtoXo k91272 £,

Tpyuise min = TentMin X 10.417ns

ZOFT— RIZBW T, HIEPERE % {9 572912, 'SHDelay' /X T A —# ZEFED/N— K7 = 7 (ZH])
LCHETHINENRH Y T, ZORNIIVAEHIBRIL, 7a—7 4 /NS WGEH L WITEEE 7
LBIERT MVint® 7 X EEET B AICHNBIEORNESI SR LET, ZEHNELED HIE
il & EREEOMEIZEWREL D720 TY, ZOELEENT, FROEHEERRICBWT, 52 4 XOJFIA
L0, HIEMEEE SIS E T, K12 OZERARY MO T, HOBEONRREAET D
kA R L CWET, K132, BERY MVOBEEN® 7 X M EEBRT HBRCAE T HEIERT ML
OELNZERLET, K13 IRT LT, 7 ¥HEEBMETOEBRHZITHO D, 777477
K /L[101] & [110] DA Tb 23Ty = Tpyise min \SIER SIVTWE T, T OFE, BHAEH (R & EEO
HI(RER) & ORNGEVCRBAE L ET,

B/ NSV AN PWM F R AW 12y MR TOERHO X A 2 27(CS1, CS2)i%, K 11T

NTWAHEY T,

00Q 100 110, 111 110, 100 00Q (110)

Actual output

(000) < (100)

- Ty

J : Targetoutput
Td 1 To ! T

ITO/ 2 r4>‘ ‘07 ‘To/ 2 (101)

To'=Tpu se_min TnV:Tm\se,mm

-

000 100 10111110 100 00Q
T

OR

W | i i
] i ] 1 TPWM
! Ta o To 1 Ta !
Tol2 Ty Ty Tol2

000 100 101, 111 101, 100 ©00Q

u

vy (000) - (100)

w

T To Ta' ! Actual output
Tol2 - - Tol2 (10 1‘)
To'=Tpu s_min TnV:Tm\se,mm

K13 &V RIEHIRR
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21722 {LfHT 7 b PWM

B/ L AHIBRCOBEZ [ 195 72012, MCE TIINAES 7 F PWM T RAA 7 a & LTHES
NTWET, AT 7 b PWM FRTIX, & PWM I IZE 2 —T7T 74 > Tlddb v FH A, HERDE
o 7N T ARFET BTN, e NDT 7T 4 TR b VR R R (Tesmin) DSaX E SHUE T,

Trsmin |3 TminPhaseShift' /X7 A — % Z WV TR E SALE T, Tesmin & TMinPhaseShift OEIfRIZ FREIZA2 D
7,

Tpsmin = TminPhaseShift X 10.417ns

T I T 4 7Y NV O BAEAE(T. & 2 VME To) 28 Tesmin & 0 HEWES. PWM /X2 — 328k L
FH Ao 77T 477 bV O BAZME(T. & 5 WIE To) 28 Tesmin & 0 BEWES, 74—V 7
T D(FEFRRH 2T 5 FERE)IC BT 27 7 7 4 77 ROVHKGERERT DS Tesmn LA EE 72D K912, 3
FPWM X2 — N7 N LET,

4R T I, 74—V 72y PHICBT DT 77 477 hL[110]35 L ON[100] D ki e 23
FNEN T Tl 2o TWET, BREINDFNDT 7T 4 7T BV Tesmin=3 X Taa D3
Gy T XERFHICEAT5TH L~ TeoTeld 0T, TOR, 7277 4 77 FUfkRE[100]
(Z6F U C 45 2R A0 B R (T’ = Tosmin) & FERR T2 726012, U AH PWM Z A, VAH PWM Z 22 7 b
SHLMEPRAECET, 141D I DI, PWMALFES 7 REIETIE, JCAIIAFAE L TV WIRERE T
IRENDT VT 47 X7 M0L0]ZEMLTWET, ZOBEBMEINTZNZ MOEEIT, 7+—V 7
Ty VO RIV[1I00)DIER & T A Vv 7y UAIO[110] DM L D AR S E T,

Case A: 3-Phase PWM Modulation Scheme
Taz2 < Tesmin, Th2 > 2 X Tesmin
EX: Ta2= Tesmin / 3, Toz = 3 X Tesmin
TWMﬂ - Ty
100 100 010 100
00Q 110 111, 110 00Q 00Q 110 11, 110 000
v L v | L
v —_— | |
wo w o
H Th1 To Th2 H— : [ Tot' : To i T2’ ! .
Tol2 Tay Ta2Tol2 Tol2 Ta’ : | Too' Tol2
! cs T lcs2
T.,2/2—>‘ k i
ol T
TSD»‘}« T
T 4»”47 SD
e e
010 110 010 110
110
110
100 011 X 100
001 101 001 101
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Case B: 2-Phase PWM Modulation Scheme

Taz < Tesmin, Toz > 2 X Tesmin
EX: Taz = Tesmin / 3, Toz = 3 X Tesmin

o, Tpyy——————— P <7TPWM4>‘
. 000100 110 110 100000 | 000010 110 110 100, 000,
v L y ) L
v i p v — I
w i W L i | | |
To Tor | Toz To PTo L Tos Ty (Tl Tod

Ta Taz Ta | T | T
{ocsil 1 lcs2

Tuz— e ;
L

o e
K14 A7 NPWMEFERLZ1 VY MERTOBHERIZAIL S

(Case 1: Ta2 < Tesmina  Tb2 > 2 X Tesmin)

B 15 T, Tesmin=3 X T DHEEZRLTWET, ZOHE, TolXERHNICIZT0TRO—7, Talk
+ T, FORR., 77T 4 7T MV110]OMGEAN &2 iR D T2 (sz’:Tpsm)\ W 2 PWM
EEMANCY 7 PSEDZHENELET, KI5 ITRINTWD X 9T, fiFdy 7 MEIECII T 4 131F74E
LCWARWERBTRENDT 7T 477 MI01ZEBMLTWET, ZOBMENTZT bLo s
T, 74—V 7y VRORT VL0 DIER & T A V2 7 DAIO[100]DFE/INT L D R SV E
E

Taz > 2 X Tsmin, Tz < Tesmin
EX: Taz= 3 X Tesmin, Toz = Tesmin/ 3

Timw <7TPWM4ﬂ
110 110 101

000 100 111 100 000 000 100 111 110, 100 00Q

v o Lo i
w il — B w
3 : Ta } To : } Taz : : | Ta' : B T }Tnzv: Ta H
Tol2 Tos Toa Tol2 Tol2 Tot' | T T Tol2
cs2

Tw
Tsn*“« §
Toampis ] 4 |
—» T2
»H*TSD
>l

010 110 010 110

R
011 Ay P 100

15 (A7 FPWMEZFERALZ 1S v MERTOBHREZA IV

(Case 2: Ta2 > 2 X Tesminy Th2 < Tpsmin)
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NAHS 7 B PWM &2 AW 1 v v MEROEBTGHZ A X 71, 777 4 77 M VKRR
(Tas To)EWET 7T 4 7T X7 N IVHEGERER (Trsmin) D BRI L £ 77,

Ta & D WE To 23 Tesmin D 2 (5L ETH D56, SInT 2 EIMATHSIZZEDT 77 4 77X RVEER O
MY T O TIRIE Top Z2 M A T2 RUZ72 0 £, To S Tesmin D 2 5L ETHLGE DK 1412, T8
Tesmin D 2 5L ECTHDLEBK 15 IS TWET, ZHEK 1L IR SN BRI A I 7 & —
HLTWET,

Ta & 2 WME To 23 Tosmin BAE 2XTosmin LA F OFEFAIZ & 256, X6 T D EItaHHLR(CSL & 5 i CS2)1x 7
T4 T XY MVDEE LT O Tpsmin + Tsp PR E 720 £, X116 OFEFITIEL, Ta& Toldkd i
Trsmin & 2XTsp DEIZH Y £, D=, CSUIET 7T 4 7 X7 FIV[110]D A&7 D Tesmint Tsp ReiE 4
WZHREL, CS21XT 77 4 7 X7 FV[100] DA .03 Tesmint Tsp LB IZIAE L £ 7,

Ta > DML To D3 Tosmin & D /NS WIS, /DT 77 4 7 X7 N VHEGERE Tosmn Z HELR T H720O1Z, &
B INHMMHET 7 Mp#EHINET, Lo T, ST o EHa LRI Tesmin (2 Tso A 72 RE AR &
72 D iﬁpo 14 "C“ﬂi\ Ta a8 Tpsmin X @ /J\é I/‘fl&b\ Taz’ = Tesmin. k fcﬁé KL 5 ﬁ:{jjﬁ‘\/7 ]\ ﬁljﬁﬁﬁ éhi
T, I D CS2 1 T DIEIN STy #%i8#H L 720 97, K15 TIE, Toald Tosmin & D /NS N2, Ty
= Tosmin. & 72D X ONMAHT 7 M3 S E T, *HET D CSLIE To) DE RN BT #RImE & 700 £

ED

FECEH XA CS1IEBLTUNCS2 73 PWM A 7 VDR SELIE L 72 B5A0E . ERD CS1 3 L1 CS2
X, RO FVHEIEEE N EITEND PWM A Z VIS TCEREAFHATE AL 5, 342705 PWM
YA TN OKRERNZFEITEINET,

MRS 7 N EREFIHT S 2 LT & PW A Z Ao EFEED BEfE L 522108 L, [K#HTO
HAEPE 23 e/ NS0 A g PWM Uk L CeeE L 9, Z0OF— R Chai /2l EMERE %2 EBL T 5720
12, 2 20D/ F A —H'TMinPhaseShift'(=TPSmin) & 'SHDelay'(=TSD) % W) 72 I FHEE T 2 L E R H 1V F
j‘o

Tesmin < Taz S 2 X Tesmin, Tesmin < Th2 <2 X Tesmin
EX: Taz=4/3 X Tpsmins Toz = 4/3 X Tesmin
-t TPWM
000, 100 , 110 , 111 | 110 , 100 000,
v 1
oo I B
v i | i i | 1
e
W
To2l T | Tw | To | Tz | Taz {Tol2!
lchi Tcsz
Tromr® |
b
Tl |
T
1
> T
Ty
—o T

16 13 % MERMNAFETZ b PWM TOERHIZ A I 27 (Case 3: Tesmin < Taz < 2 X Tosmine

Tesmin < Tb2 <2 X Tesmin)
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21723 vu— /A XA 7 F PWM

FRUAMFAY 7 MCEARED—DE LT, V7 MRE—U N7 ZEICHELY . o 2 BB T
DY T "RE = OEALD, FFIREGEILRF BN T, T2 A X2 4E S8R H 0 £97,

MCE [HMEHGEILFF O FE ) f A2 FI K ST 5720, Ta—/ A4 AT 7 b PWM HR Of%RE
;ﬁtﬂﬂ\iﬁ‘JE%UMLW/C7FPWMjTtktﬂ&LYT n— /) A AT 7 b PWM FRUTETo 6 i
BHOPWMEZ ZXL T, V7 M —CaEESEET, ZHUTEY, 7 EXEX—0DOEIZE D
B ) A R EED Z LN FRETY,

BI17 12T L 91T, WoVsUFHDIETHEE L2 7 b F — U NEIREN., 13 v > MEREHINCH T
TE 57 FVIE[1101E[1001E 20 FF, TNH 20007 7T 477 MvaEHWT, WH E UHE—
KR ZER L CRHIILET, 2D 2 DD 7 b L O#HEGERFE (Tesmin) 1 TMinPhaseShift' /X7 A — & %
FAWTHHEEATBET T, Tesmin & TMinPhaseShift OBHZRRITZ TR L 9 1c7e v £,

Tpsmin = TminPhaseShift X 10.417ns

1712, B—/ A ZRHAS T b PWM & 0T, 2 2 SEREIRGHROBIRNIC 5 5 FREO I
HEIENY FABIAE)ER LET,

Bl A BV TIE, X7 FJL[110] & [100]23 R ATRE T2, X7 R /L[10011E U AR 2 IEHEZHIE S 5
FETEET, u— /A A1 7 B PWM A WTC, VB IZOW A PWM 23FEXRRZ S 7 B
L. X7 hV[100|0O#M 2 & L C U AHEREHINC LB 2o A > RUE &R L £,

WBK%me\Nﬁmem&mmﬁﬂ%ﬂﬁfﬁﬁv&ﬂhMum@Wﬁ%ﬁ%E%KMﬁﬁé
IIETEET, v— A XA 7 b PWM FREHWT, VAEEB XONW A PWM 23FEXFRIZS 7 b
L A7 RMV[110]O R A2 R LT W AHE R HANC MR 7 A > RUlRZ R L £ 7,

Bl ClZBWTIE, X7 FVI00[IEA I ATRE T A [110]23FH TE £ A, v —/ A AT 7 b PWM
JiRZE AT, VB IOW M PWM ZFEXFRICS 7 P ESE D Z & TRY ML10]25EME v, WAHTE
WMERHIT DI/ A4 > RUEEMEE LET, BT MVII0JZEA LT Z &2k 2 280%
A7 RV[101]DFER & [100]DFERMEIC KV FR S E T,

Bl D IZRBWTIE, X7 FVI00ERH FTRE T 2110183 FH TE £ A, B — /A AN 7 - PWM
ﬁﬁ%mwf VB LW PWM ZIEXFRIZS 7 F S5 Z & TR MV[L10]28:800 S 4, W HHE
WMERHT DI04 > RUEEMEE LET, BT MVI10]ZEA LT Z &2k 2 280%
A7 FV001]ZBT 5 Z I K VS ET,

BIEIZRBWTIE, X7 FV100I TR ATRE T AN110] 3R T& ¥ A, v — /A ZifH 7 F PWM
FREHNT, VIHBLXOWHH PWM ZIERFRICS 7 h &85 2 & TX7 MVL1012YEME L, WAHE
mEFHNT DI04 v RUEEZMELET, BIN7 MLV[110]2E A Lz Z L2 X 58T
A7 FV001]ZBNT 5 Z I L VS ET,
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Single shunt sensing:
110(-Iw) & 100(lu)

100

o
Ve
110, ,“‘
pa 000
v N T
4 \ AW lu
\
Y N 110
o : x 110,100
w0 | 100 i 10 w0 | o0 w w00

NN
>
El
M
|

N

100

7/
i 74 ;i=='--'-'--',',, 7 100 ¥ ,
\ / \‘ E C / ) &
: \ \\'. - // w I
A A / —
\ \\ / * S
\ ‘ /
\ 7/
\\ “‘ // u u
X ’ /
\ /I o= -
\\ o y w w
| / lw
. ‘ /
\ / / E—
of T 101 . >
v
w w
¥

-w lu

PWM output with fixed shifting pattern W>V->U
and fixed position

17 "— A XMAET 7 F PWM H

n— ) A AT 7 b PWM TR ZE W1 v MERTOEREZ A I 72X 18 1R LE T,
0— /) A4 XA 7 b PWM HRTIX, 77T 4 7T R_XT SIVREGIE T @ 5 WIE T 28, BREN 55
INT 7T 4 TRY R VKGR Tosmin & 0 KEWAVNES WD S, BRGHHISME 20723729

2, WICT 7T 4 7T N JL[110] & [100] DAEFBEREF 23S Tesmin (Ta2’ = Tesminy To2' = Tesmin) & 725 &K 912,

PWM N 7 b &vET, MR e LT, HOEMHLSR(CSINET 7T 4 77 wu[m]@, LI To?
MNOTsp BAITZRER L 720 0 2 FHOEBERGHUA(CS2WET 7 7 4 7 X7 hV[100]DF&E A Ta) D> 5 Top AL
TERER 720 £,

EIEIA CS1 B XN CS2 238 PWM H A 7 )L D& S LIRS & fa?Z)fE'/\ . FEEOFHIS CS1L B LU Cs2
I, RO T\/Vﬁ?UTﬁI]{ﬁﬁiﬂ FITEND PWM B A Z VS TCERMEEAFHTEA L5, %4 L7405 PWM
YA I NVOKISERNCEBE S NVE T,
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EX: Ta2 =3 X Tesmin, Toz = Tesmin/ 3
O — T T —
110 110 101 000
00Q 100 AR 100 00Q 000, 100 ,111,110, 100, |
: N
u T L vl Lﬂw”-
v P ? » v i shift) |
w oo ! E w : [ Shlft’> ! !
Pl Ta 1 To i Te 0| ! Tt T T T
Tol2 Tor To2 Tol2 To-2us Tot' 34» |2 s
051W Tcsz
Thsmin— ™™ ‘47
To— ]
sanple—>:“ ‘47’
> [ Tesmin
ol T
|l T
010 110 010 110
ﬂ 110
011 o0 P -ax 100 011 100
Odl 101 Odl 101

X18 13T %Y MERK/a— /A XY 7 b PWM FRXCOBRHBIZA I

VT INRE=UNREEINTWDTED, a— /) A ZA[FHT 7 b PWM [E 38 PWM CTOAFIH ATHETH
0. EEAREER PWM OF = —7 4 WIZIX ERAH Y £3, v— /A4 AT 7 b PWM BNENE S
NIEGE, Ta2a—T AN 50% %225 L @BEOMNMY 7 b PWMIZHEIMIZBITL., 7 2—7 1 A
35%% FEl% & HEIICe — /A A7 R PWMIZER L E T,

00— /) A N7 FHFREFIHT D2 LT, & PWM A 7 v o ) EEEA B & el —%
L. EEHTOETE ) X LFEEWED T OMMT 7 F PWM HRUTe L TRIEICS]RE LT, ZDF—
R Chei 72 e 2 LB 9 5 72912, 2 DD /3T A —H 'TMinPhaseShift'(=Tpsmin) & 'SHDelay' (=Tsp) % 1 1)
IEICRET DM ERH Y £97,

21724 A7 FUAL Y RUBENBEWNESOY—JEBR N vx 7

AC 7 7 VR CIL, FRCIREERRREOFE ) A XX T2ERBPE L WA H Y £3, ZOHA, &
ISV AMERIBR PWM Z2 AR WT = —F ¢ il 247 5 2 & T, BEDOY A b OEL A H L
FTEEB ) AXEMADLZ Eiﬁﬁ{A R0 ET, 1y MERIZBWNTIE, /oYY Ty A
VRO BMETE WD, A NN—=FDERY 7V T3/ VAL b REWT 7T 47
N7 MVZE S D PWM A ?/1/ CHIBR S E T, ZOIEEGRERY 7Y 7 TIRRMRE R O S
PITZT, AT N—TDF 2—T 4 [BIEHIE UIMTZ FH A, ZHUTKIE COBREIRF LI K& 725
BAEHZDHDITTEHY FHEAN, I'HJ’EJTJj( TOD BRI E T, FIHRERERY 7Y 7

RIS BAmIcT 2 R#ELITH 2 & T#@ o7V — MIPWMERH LY & E
<@@i¢OWIT@\%y79/7?4/P7ﬁ WU TWAELAETH B — 7 Eiithl R &2 F8 7

LD, =78 b7 “/«*\"/ﬂ%%ﬁ‘é%ﬁﬁifb\i?“o
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1> % > MER T TMinPhaseShift=0 ®#;4 . MCEIZEEIICE — 27 &R b7 v & 77— R Bp
DET, ZOF—RTIE, & PWM YA 7L T2 o0k LI-ERY 7Y o ZmNFEITE, £OKRE
WH DN Ipeak EHUCRASNE T, FE 7 ZOU0D B ERZICIE, 'lpeak ZHUTERIZY Y b IFL,

FHLnkeZ X TCoO—7EBR N7 vy XU ZIAE£T, Ipeak T PWM 1 7 VRIS EEE 19 IZRA
Eh, qihay her—I NEREIREZITNETS, TO—F, dEAKFIL—27ERFNT v X FE—RT
XTI e IR ESNET,

TMinPhaseShift=0 D5 DE—ZHEIR T 4 — RNy ZEEOHRNEZ 19 IR LE T, 'lpeak' D A r—
U U 7ERE0E, lpeak' DEN'IQ' EE L D X OICERESNTWVWET, ZTOE—J&E RN T vX o7

T—RFZHWDZ LT, 1 ¥ v MERIZT TMinPhaseShift=0 DA1Z. Iq BIEHIER 2 ©— 7 EiK D
frEnds K OMIBRICAE T2 2 & Rk ET,

TMinPhaseShift 23 2 T2 W4, MCE ITIEH D 13 v > MEROMER AL E— NICREY £7°,

i Stationary frame | Rotating frame
| -——— (In ADC counts) ! (4096 = Motor Rated
shunt ! ! RMS Current)
Y Iy I I
peak g
R ) Current Input ADC IV lu/lv/lw IfbkScl x 1.6467
shunt External Gain >—————— Current | peak 210
Reconstruct A% tracking |d=0

X19 EF—FBi7 41— FXy 7{§5 /3R (TminPhaseShift=0, single shunt)

E—Z®Ei b T X7 T— T, T—ZEROFUNS A I 7 2 LEZISCTRELET,

X120 (2, W@ ONFAT 7 S PWM FRUCHTHE—VBIRNT v X o7 E— R TOERSHZA I 7
ZRLET, 2007 7T 4 77 FVHEGRE(T, & To)2 Lus X 0 EWE&(Casel), DB I
F(CSINET 7T 4 77 SV To DL BTy + Top BICHAELET, 22T Torld A 3 —H
DT v K& A L, Topld ADC V27U o ZHER]('SHDelay' %212 & 0 JE) T9, 2 FH OEFFHIA(CS2)
WI7 7T 4 7Y RV To O F L BTy + Tep BRI AELF T,

T T 4 TR NOVRKGIRE] T, 23 Lus X VW55 (Case2, Cased), MEZNZREEITTHAME 215 5 D % ikt
F A=, CS2 1XBIAT PWM YA 7 )L DFE NG 0.5us ATORESIZHRE IIVET,

T I T 4 TR MOVHKEGERER Tb 28 1us L VU W6 (Case 3, Cased), MR 7emE i atlliEz 155 D %k
5728, CSLIZHAT PWM ¥ 7 L DI N5 0.5 us # ORISR E SN E T,
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Casel: T,21ps, T, 21ps

Toww

Case2: T,<1us, T, 21ps

TP\NM‘»‘
100 100

000 100 | 110 , 111, 110 , 100 00Q 00, 110 11, 110, 00Q
vl b b § =
RN e WS g L
w | ' ‘ L wi i Lo

T PO R 1Y To | Ta o T Ty To | To o

Tol2 Tol2 Tol2 : Tol2

ch | es2 CSlT ics2
To/2—m ! Toi2—m] la— —»f|a05ps
el o T
TsD"“‘% i TSD"”*
Tl Toanpie )
—»] H*TQ/Z
4’”’%‘71—[:7
4" Tsp
4>H<7TSMD\S
Case3: Toa21ps, T, <1pus Case4: To<1pus, T, <1ps
[ Tpwm e 1Y E——
110 110 110 110
00 100 ,, 111, 100  00Q . 000 100, 111 100 000
o T L v T

w1 w1

b To o To i T L T2 T T TTh Ty2 |
Tol2 T T Tol2 : 1
cst cs2 iTcm TE32
0.5 ps—b‘ ‘47 4>‘ Fﬂ*TE/Z 4>‘ HO.S us 4>‘ HO.S us
T —{ s T T
4’“‘*1'50
T

20 13 %y MERMNAEHTZ P PWM HR/E—7EBR T v S E— FEOEBERHBIZA I
Fx— b

X212, v—/ A AR 7 b PWM 545 80— 2 &Efi b7 v 77— R CTOERFHIZ A I >
TamrLET, 777477 MHKGREEIOGFH N 2xT, & 2xT, E LT, To & o E il 1us LV E
WA (Case 1), I HIOEFEAHAIA CSLIET 77 4 7 X7 N VAKIGE RS 2xT, DRE BT, + Tpr + Tsp +
1ustBICRA L ET, 2 FR OBWREHE(CS2IET 7 T 4 77 b IVHKGERER 2xT, DI ST, + Tpr +
Tsp + 1#5?&07—%95 L%,

T2 1us X W EW{G(Case2, Cased), MR EMFHHMEZ SO ERET H72D, CSLIZT 7T 4 7
7 N IVHEEIRETR] 2XT, DGR D 1 us AIORE RIS E SALE T, £ D CS1 A AN PWM H A 7 /L DB
B LV BN R DAL, ER R EIREHNE 255 D2 RET 5729, CS1 13X PWM HA 7 L BHIADE %I
BAETDHEIICIREINET,

To 23 1ps £ D EWIGA (Case 3, Cased), RN BIeHAMEE 1SS DERET D720, CS21TEBr Y FL
[L11] DGR D 4us FRIZTHEESNNET,
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Casel: T,>1ps, T, >1ps Case2: T,S 1ps, T, >1pus
A -~ ————
000 100 000
‘OOO: 100 110 111 | 000 110 111 |
v | f v
v v
w__ L w L
L 2xT, 2xT, To | Tol-2 s 2xT, To |t
To-2 s —» 2 s 2xTa —» 2 s
| Tc51 Tcsz CSlT Tcsz
T \«» }«T 1 ps—be! [
e T SGEE.
TsD"“‘* 4»“347 o — HﬁTb
sl ] FT:D —wfla o
Tsanple 4" }47 ke 4>“J<7TSD
T e
1pus
T
Case3: T,>1ps, T, < 1ps Case4: T,S1ps, Ty <1ps
47TPWM4>‘ 471’?\/\/»«14»‘
110 000 100
000 100 EEER ‘ 000 110 11 000
v b v— 1 '
. L " | |
; Il w —
To42 s 2xTa Zbe ) : To-2ps 2XTy To i
4»‘ }472 us 2xTa 4>‘ }472 s
Tcm Tcsz CSJ cs2
T | 1ps—ww{let |
*‘ }«4 Hs +“¢ !
TDT"‘ }47 4’“‘*T . Teampie .
O - s
AN i
Tsanp\e"”«

K21 13 %> MERR/a— A XNFEY 7 F PWM FR/E—27 B b T v X0 7 E— FEEOBREH
ZAIVTFr—h

2.1.8 T— X ERFIR T 771V

Ty DXORT ) — g U CIHEE CRER A ML L Liﬂi/vo SV X, KMV 2 iEH 5
BFEWREL E B L 720 £97, MCE XA L— xfoct@mt (2, AR EIR CIZ B IR A < 9
5. B EREIRREBERE A A L CWET, ZOMEEX, AL—XTEHNREEEZFEL L, n—X
0y 7 EREET D 2 E Rk ET,

X122 12, E—ZBIHREIENE—ZFHEOREE L TE3ICET 28F 2R LET, MCEIZTE—XA

iR’ E—HE— KX 22 DF 1L 3RR) & RIEE— N[22 OF 2 B LU 4 LR O 7 CEIME
THZEEAREIZLET,

T—H T NIZBWTIE, T — %3 E DO RHEMinSpd' /3T A — % THIE SN 25 i AR#E LT 0
(|MotorSpeed| < MinSpd), &— ¥ O KENiIL LowSpeedLim' /3T A — X CTHIE X % BIfEl ﬁ%ﬂﬁﬁéﬂ
FT, E—FHEOMIMED FAREHE L REHBEOMICH 256, FioRIliE> T, E—Z Bl
BT — & RN & RIS L £ 9

Motor Current Limit = LowSpeedLim + (|[MotorSpeed| — MinSpd) x LowSpeedGain

% KRB NMEEBIE 2 ElAl > 72356, B— X O KEFIE MotorLim' /X7 A — 4% THE X115 _EIRE
IZHIFR S L E T,
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A4 — KTl B—& HEDOHHEN RegenSpdThr' /3T A — X THE SN HBIME L W /NS WA,

T — & Bl REE ERRoORXUTR SN BEBRICIEVE T, £ — & #E O %E2 RegenSpdThr' /X 7
A= THESINDHEEL LRl >7256. E—% O KEHRIT'Regenlim' /X7 A — & THUE S5 BfE
IZHIBR S v E 9,

E—HE— NERAET— R TR DE—FERHIRMEOREN AJRE/R 72, w2 EEREEZE L7280
R Ry 7 EEAET L—F VT BEBNCTEE T D 2 LR ET, B bE— X EIHIRO T A &
~ A ARBEREAIE, 22 U N EFEHT S 2 LT, — 2 EBIRHIR('MotorLim' /N A — &) & H 72
T Ty A NVIERTDH T ENHERET,

Case 1: MinSpd < RegenSpdThr

Current Limith
MotorLim

LowSpeedLim

i___________1: ------------------ RegenLim

-Low Speed
Threshold

»

MiniSpd RegenSpd Thr

- T T >
-RegenSpdThr -MiSpd 0 | ! Low Speed Speed
I | ! Threshold

-RegenLim

-LowSpeedLim

-MotorLim
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Infineon

Case 2: MinSpd

Current Limit4

=RegenSpdThr

MotorLim

LowSpeedLim
o] RegenLim i
-Low Speed i MinSpd /
Threshold ; RegenISpdThr ; -
| MinSpd / 0 i Low Speed Speed
! -RegenSpd Thr ! Threshold
E : -RegenLim f-----------------
i -LowSpeedLim
-MotorLim
Case 3: MinSpd > RegenSpdThr
Current Limit4
MotorLim
LowSpeedLim i
oo RegenLim i i
-Low Speed | ' !
Threshold ! RegenSpdThr MinSpd !
! . »
- : >
i -MinSpd -RegenSpdThr | 0 i Low Speed Speed
! i ! Threshold
! i -RegenLim [-------- |
: -LowSpeedLim
-MotorLim
¥ 22 E—FERMRIa7 7 AN
Reference Manual 35/196 V13
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2.1.9 HAEE T

T DT TV = a Al K o T, B A RERF IS T A~ OREEIEZ 95 Z LR < IE LW
ANEHET D Z ERROONFE T, W@HOERE+ A — 7 =7 DA TIE, K& W 5 o BERE)
WRELET, A L7 PAZ— b FREZHWESETH, = RETOMRE NP+ 7
O, RENZKIT D2 2 ERH Y £,

MCE IZ. ZAEIRTICE msiED, BADAMED 6 DOER/ IV AZT—Z|ZHTZ & T, n—X\iELHE
ETHMMMEE v THREZ A L COE T REFEBUSIE ). WAL Z 0D O/ 2 DB FRGERE
FOHAEINET, ANGLE_SENSING A7 — "RETTHE, T—FDAT— h~ T MOTOR_RUN A
T—MIEBEL, B o —X RL—T0OX7 MVlEESFZITLET,

MMAEE U T REE AT A Z LT, BWICE—ZBPELWHRIZER L, B2 ¥ L 27 Ful
1% FAN - BR O BRI (2 2 3844 2 3 5 I O RIERENME A B LIE 35 2 L 3k £ 4, WA E#HEE
X0 — A DOEMIEIEIE L, T—HF D La & LaDHA 95% L 0 /NS L, Lo & LaDEHIEA 0.1 mH X
DREWEXITHEDCEE £,

B~ Dl NF A — X (IS_Pulses, IS_Duty, IS_Iglnit)iZ, AJJ &7z Le & Ly DfE% JEIZ, MCEWizard
IRV BEETEINET,

Z DFEITHIA EHEE D AT B, EPEDO R E WAR 2 BRE 2 555 (S IR HEE 25 O FEE D
LWL ET, T—HZHEPRBIFFICE r TEWNEE, HEISHEAETELI NI ERnHY £,
ZOHEEE, Fv v FARAUKREDOMHN ZHELE L £,

2.1.10 B%H
X 23 12”7 T K D2, BIBEHOFIILT 7 7 4 T EBIERT bb(a. b)DIEDNAEICHNEET 5O NE
TERSNET, EWIBEOMHNIC S I, 72— 1 LIl = 08667 LIRE 720 £, 1))

BB SNIEFRIEOLERNHRENI AL, Ta—T 4 tkx2 1 ETETFAZ 0k, 77
T 4 TEIERY ML DCANREEE 7 VIEHT 572 DICNEH OFMUOREIRIZE L 97,

010 ) 110

Over-modulation
4307 < VdgLim < 4974

011 » 100

VdgLim < 4307

001 i - 1

X 23 SVPWM X7 kL&A 2 FHIBR
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MCE 137 = —7 ¢ lLOHZFRIEST 572912, 'Vdqlim' /X T A —Z ZHE L TWET, 100%7T =—7T 1
IX'VdqLim' /X7 A —H 34974 L 70D 2 Y LET, BREREEEICHIRT 2 LER B 5551,
'VdgLim'/X T A — K % 4307(=4974 x 0.866)IZX ET HMENH Y 7, WA LD H M ERnE L 70
HYAE, 'VdgLlim' /T A — 2 % 4974 |ZFEE L TL 72 &0,

WAL DC N ADOFNH R E KT 27, @RI LD EE ) A Aegl&Z L, /0K
PLLEMEZ 2 9 7=dic, BHHDHWIE M7 HEICHS < RMS &t L OVEEORRER AT HE £
7,

2.1.11 2 {HEH

MCE 1Z. Y]V & Z2 # BRI 2 P [ REZ2 2 fH X A 7 3(m—H A N7 77 )DZEM~< 27 kL PWM FRE
ALTWET, K24 1R T LI, 28 A 7 3PWM ITEBRD 1 HHE A L R—Z D~ A F AMDL—L
2T LET, FDED, {FEIZIZTIODAL L A—F LT DI ED—DFAAL vF o 78T,
V&% 3/ PWM OGA LI L THELIIRE DD, A v F U THKZHINT 5 Z &R K E
T, ZHUIBeXs ML111)E AT, TRToOEr s MLVOBERZ[000)1IC T YA 95 2 L TE
BLET,

3-Phase Modulation

<7TPWM4>1

/000,100 | 110 /111 111, 110, 100 000,

o T T T
demiiil=s

T2l Ta | To iTol2ITef2] Tp | Ta iTol2!

2-Phase Modulation

<7pr,“4>1

. 000 | 100, 110, 110, 100, 000

U !

' ' '
_ ' | S
T ' T

v

Wi ! ! !
P To § Tadl To ! To ! Tal Too !

X 24 3fH2f8ZA S 3ZEEXT FIVPWM E AT T T A

NAPA ROF =K RIAL AR T —RRA LT o FarF P e RETHEDICT — A NT v FHA
A — REFEHLTWDEE, 2/ A 7 3PWM IMEETIIFIHCTE EHA, 77— MR NTvTarsy
i, 2227 bV PWM 7 X ORI THAA A RO — 2B T 5 L5, +oRRELET-
T IIEZR 0 FH AL

'HwConfig“ZE 4 d Bit[4:3]28, 2 8% A 7 3PWM O AMLIZfEDivE S, M25, ITRT LI, 24K A
7 3PW RAEMME SN D & BRI 3 M0 PWM MEbivE T, T — X 3 E OiffaxHE('Abs_MotorSpeed'
ZEE0) N PWmM2PhThr 2B CHIE SN OBIMEZE 25 &, MCEIXZ2FZ A4 73128l B2 94, T—FH
FE DB DY Pwm2PhThr B8 CHUE S VD BIMEAN D 256 1w > B (B— X I KIEE D 1.6%)D E AT 1
VARG /INEVMEE FES & MCE (X340 PWM IR D £,
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"PWm2PhThr'ZE 3 DfE A 256 DL T (B — & S KEE D 1.6%LL F) T, 2 4 PWM BNATHL SN TV E A

MCE 7% 2 }H PWM (24T L7 IZHEIRIZ 3MH PWM IZIZRE 6T, F—Z M5 IR L CTHER L TH5 341
PWM IZREY £,

(Using 3-Phase SVMW Abs_MotorSpeed > Pwm2PhThr (Using 2-Phase SVMW

L ) ( )

Abs_MotorSpeed < Pwm2PhThr - 256

X|25 3#H/2#H SVM 2T — NBBK

2112 FxyvFREV

BIZIXT7 7o DOT7 7V r—2 a3 o Tld, BEEICEDATNTEY ., A 3 —2 83 5 RZE— ¥ 23 a]
L CWAEARHD 79, MCEIL IFv v T AV HEEZALTEY ., E— X8 MLy 257
HENZE— X OEBEOEEICE DY CHAHE TR E R PLL 2RSS Lol LET, Sy v FAE S
IXE— X OMEE NN DCARRAEELVEVE X IIFIHTEEEA, TNITET—FREREE LY L
WS FHR L TWAEAIZHELET, o T, F¥ v T AL UIERINTITET—F OEKHEELL T O]
PHICHETT, Y v T AL OBEI e R TE—FDAT— < DO—HTHY, FrvTF AL
A EN T WIS — F IREIRIC T S E T,

X v T AL NIEBWNWTE, BE—FBEHEELTWAE), b LEHEL TWAGAEIREL L O mIZEEL L
TWONEHHT 570, 2y e —JZ @3 WEENZERL TWET, v vy FAECEET7—
ANTTREORENTT LTPLLHBLET, v v FRAEFEITHIZ, IgRef & IdRef D575 0
IZEE SIVGHEE =2 > b e —Z 13 (b)), & ORI PLL IX5EFED € — & 3 ('"MotorSpeed' £%%) & v —
4 1 ('RotorAngle ZH)I1C v 7§75 L 9B £ T, 'TCatchSpin'/X7 A —X TERINDLHF v v T AL
VHFEIAEGE U7z B, B— Z HE M DirectStartThr' /3T A — X OfE L g S FE 3, T— X EHEMN
'DirectStartThr'll L CToh L, 0HE OBMERIENHG L, £ OREOE— 2 HENYIMSREE L 72 0
WA EH ORGSR ERY £, RESNTEEREEICL > T, B— X IFTEE(RAET L —FIC L 5)00
WL, BEHEEICELET, B—FHEN DirectStartThr' LA T THIIX, E—F D AT — M
'ANGLESENSING' 27— MIZ L L £ 7,

FHRSEICE Y, FRROZFEEOX v v T AL FIENPHWLILE T,
e PuAE—RFyvFRAE
o [ElEF ¥y v TF AL
o WMAEF ¥ T AL

2.1.12.1 PuRE—FXxy v F R

E—AZPMEELTWAEA, S vy TF AV VENER BeA—FRxy v FRAE ] LRV ET, K
26(A)IZ, BrAE— KXYy v F AL O—flzmLET, ZOHFITIE, A¥—havy RETRFE—X
IFFEELTWES, A4 —bhavr RITHR, BErA—RN®y v FAE | 8ERELG L ET,
Xy v F A UVENER, E—FERIIHODESNEE A, Ty v TFAEURERE®,. FOREOE—4
A (Z OLETT 0 rpm)HIEH O B IRGHEE I X ONRENEROMES & 72 0 77, B— X FTHEHEL 72 D INGE
LU— MIHE> Tl Zfel T, BRE SN BEEEICEL ET,
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Xy v TFAEUNENLINTWDEE, PLLR v 7 2R3, AX— bha~vy RETREZELICE
W OBWERIEAFE L ET, K26 BIITRT LI, A¥—bha~vy RETHR, v v T AL UVEEL
179 2 <K ELICE—FERNPHIIINET, T —FITEAEL 72 5 IEEE L — MMIWE-> THE % B s
L., RESIN- BEEEIZELET,

PLL MotorSpeed

MotorSpeed
4 I A (Speedfeedback) | 2 | (speedfeedback) |
TargetSpeed =~ —— — - — — — — — — — = P =—=== TargetSpeed — — JI— ————————
| [ | |
Actual | | | | Actual | |
speed | [ |  SpdRef= speed SpdRef=
TargetSpeed | |
| | | | TargetSpeed
SpdRef from |
; pdRef from |
o \ : ?| : internal ramp : > 0 \ internal ramp | -
| SpdRef=0 | | Time | SpdRef= 0 | Time
| RPM, | | SPaRet |
| |
| | | TrgRef
(SpeedPI ZL?F)R;; 4 | I | (Speed Pl output) A | |
|
| | | | |
| | | | |
| | | 0 | |
o | | | o ! >
I | T |
| | |
| |
|

Catch Spin ! Speed Constant ' !
ch Spin pee onstan | R Speed
IvoT oR (TrqRef=0) | Ramp Speed woror | amp pe
|
0
0 |
| | I | A

| | | Start
Start  TCatchSpin Command

Command
A. Motor start with Catch Spin enabled B. Motor start with Catch Spin Disabled

K26 PToRAEP—FRFyoFREL -F¥ v TFARAEUVAREDHOREDE—FIEE —I TR

K27 F—FHER(EeALY—FXy vy FALV)-Fx v FALVER/EHOEE

2.1.12.2 EFEEX ¥ v F ALY

E—ZNIEFAIZEREL TWAD5A, ¥ v F AV VEMER TIEER#EEST vy v F ALY 220 £,
28 (A)IZ TIEFHRF v v F A | O—FlE2rmLET, ZOHITIE, AF¥—Fha~vr RETRIZE—X T
EHFMIZEEE L TWET, v v FAEVEER, E—X ~ERITZEAINMESNETA, ¥ v T AUk
MR, AR PLL N EEDOT—XHEICn v 7 LI EEE L T, TORFEOT— X KENIHOS MR
WER I OEENROMGE L 720 £3, X (FREAEL 2D INEGE L — Mt TIEZ T, RES
N BAEEEICELET,

F¥ v FRAEUNEG LI TWAEA, PLLE v 7 2F572310, AX—ha~vr RETERZEZHICHE
W OMERIENBEE L E, WmEIXEE S AT MIEEETOT—2 2 a5 2 E AR E TS, B—
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ZREEIIA D= RITIEGE L 722 WGE R H 0 £9, K28 BIIRT LI, A¥—ha~vr RETE,
FERED T — X HE IS HEE ('SpdRef Z40) L W K& 2o TWVET, - T, T—HITHERR
('SpdRef ZBHN)IHE D & D IZHR L £ (H4E 7 L—F 2 H), ©— & 5 A3 0] 483 B ('RegenSpdThr'
EE)E U L RENGE, T—FBHET H7-OITEASILSED V7L, 'Regenlim' /N7 A — & DA
ZHIR SN E T, E—FNHESBE K LD, B—XITHEUEL 72 D IEGH L — NIHE-> TN % B
WEL., BRE SN B ICELE T,

z PLL MotorSpeed 4 PLL MotorSpeed
| 'UCIked | (Speed feedback) | : 'OCIKEd (Speed feedback) |
TargetSpeed F— 4 —— A — 4 ——— — — — |- — — — S pf——pT=== TargetSpeed - — - —l-—————— =<~~~ - e e
Actual : : = : Actual | : |
speed P> speed | |
\'L ; o | spdrer RN ' spdRet=
>>>>> SpdRef from : Targgtsep;ed [ I‘\ ! Targpelsep;ed
| [ : X SpdRef from
| P |
| | | intemal ramp | | intemal ramp |
Regen Speed¢ —|— — Tt ———————— = —— |——— == o Regen Speed¢ — + — — ———————————=—===—F=—=——= o
Threshold 50_ W ————— » Threshold § _0 r_ - _ - ____ _ _—_ ____—__—__—__—_~-————__- »
| SpdRef= | 1 Time | ll— Time
| MotorSpeed| | | |
TrgRet & | | | TrqRef |
qRe | | | Speed Pl output]
(Speed PI output) | | | (Spee outpud : :
| | | | |
I I I | |
| | | | _
| | | 0 | | >
| | \ ’ Ti
0 T f T > RegenLim — — JI - = : me
! Catch Spin I Speed ! Constant Time | Speed | Constant
| | | R Speed
horon 3 | (TraRef=0) | Ramp | speed Imotor I : amp | pee
| | o
0 | I
| | ( | |
! ! ! star :
Start  TCatchSpin Command
Command
A. Motor start with Catch Spin enabled B. Motor start with Catch Spin Disabled
SysConfig[7]=0 SysConfig[7]=1

X 28 IElEEFy v FREL -Fx v FREVEAEDIBEHOBEEDE—F BB —F7 R

29 E—FZMEBR(EREF Y Y FAEV)-Fx v FRAEVAREDOLE

2.1.12.3 HEEEF v v F AV

=R HANZEE L TV DS, v v T AV CEMEL TWElES v v F A 9, K
30 (A)IZ [WiE#ERF ¥ v T ALY ] O—fBlzRLET, ZOFITIE, A¥—Fha~vy RETRICE— XX
WFENZEEE L TWET, F v v FAECEWED, T—F~ERIFAINMENEEA, v v F AL
fil(TCatchSpin)fRift4 . & — & 233 J5 [a)\Z [A] A= 8 L 38 {1 (RegenSpdThr) L U &3 < AR L TV A 54
RegenLim /X7 X — X CER INIEIZHIR IS b B Eh, T—Z ZEBAET L—FZ XD
S E T, WAIERE ) A A R B E (RegenSpdThr) & FEI S & H) v 271X
MotorLim(RegenLim<=MotorLim){ZH|f[R = ET, T A ZITE—F 2L, =X THEHEL D
TG L— MMZHE > CTIEAM~ONEZ MG L, R E S BIESEEIZEL ET,
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Xr v TFAEUDENMES N TWDEAE, PLL R v 7 2572 F12, A¥— ha~r RITHRIEEHICHE
WOMEHIEABLE LET, BEILHIE S AT AXEHEFOE—X 2 E8T 25 2 AR ETN, T—
ZHPEIIA L —KINBIR L2 WGE R H D £9, K30 BIIRTEOIC, A¥—Fhavr FETE,
T — 2 [ IEA R R (RegenSpdThr) L U S < [EHA L TW D728, Regenlim /N7 A —X TEFEIND
ECHIRED b7 BifialE L TS E—F ZEET L —% Tk St F 797, Wi [Bliisi 5 3 o] A s
BIfE(RegenSpdThr) & Flal 5 & ) kL7 IX MotorLim(RegenLim<=MotorLim)IZfHlR X v E§, H k
NZITE—F RIS, BE—FIXEEL R EEE L — M- TEFR~OMEZRG L, 3%ES
N BAEEHEICELET,

PLL MotorSpeed locked MotorSpeed

A
| locked : : (Speed feedback) A e
TargetSpeed -F— 4 —— " —4——F ————>xgc———— — — =

|
TargetSpeed |~ — — —|

SpdRef=

TargetSpeed

|

| |

SpdRef= | !
TargetSpeed | :
)

'm‘ ‘ ‘ ““‘“Hlnvnny
S VAR

-z __\_ | __ |
R speed 20 [ > Time —_—t =
egen Spee + _ - - Regen SneedrI 0 |
Threshold - ¥ P —b - \_ _____________ Threshold ¥/ _ [ Iy ______\ 1 __
Actual ) T 1 [l Time
| Sl ] SpdReffrom |
speed ! — b II internal ramp | ! y' ! SpdRef from !
—=—t T 7 [ h LT intemal ramp |
I I [ A bl !
| A Ispdrete | 11 Actual | 1!
pdRel= 11 speed |
! IJIo(orSpeed | | | :
| | | TrgRef 1
TrgRef | | | H (Speed P! qutpt !
(Speed PI outpyt) | | I | 1 :
| | | : : | |
: | | | | |
i |
Regenljim - — JI === | Regenkim !
1o | ! . Lo l
T | +—+
| | : : Time : :
S N !
— | |
! I | : : ! Il
! | | i ! pgengraty
o Motor : | Rbgenergtiye Motor : | Braking
unningin 1, | - | Braki Running in
Reverse | A | Catch Spin il Speed Constant Reverge | Lyl Speed
Direction | | (TraRef=0) | CVETSe,) oror | Ramp Constant
| Speed Direction
|
|

Coimm)znd Co:wﬁm“:\nd TCatchSpin Chagﬁeecizor\:llotm (Speed P outpuy Corsnlr?\';nd cg?ﬁgnd Chaggeeci;or\ﬂolor (SpeeECI‘DTZLIW()
A. Motor start with Catch Spin enabled B. Motor start with Catch Spin disabled
SysConfig[7]=0 SysConfig[7]=1
B30 IEEEEXYyFRAEY-FvyFRAECEHEDOHEDE—F BB —7 TR
K31 E-FHEBEREFEEX Y Y FALY)- Xy vy FRAECAYEHOSEE
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2.1.13  HIBEAS

MCE X 4 DO AN N LE—H ZHlfHIT 2 Z N T E3, $lHA T OFEFEIEX MCEWizard % ff > TR E
THIENWTEET,

e UART il

e VspT7T s Al

o JHMEAT)

o Ta—T A4 AT NVAT)

2.1.13.1 UART %4

UART #lliIE— R TIX, ==X DhEdE), 151k, BIOWREZ T UART 2~ Rick - Tl s x4,
BRI EE XA ET D2 ENAEET, BAEREENAOGAFT—ZBN W micEiE L E3, 5
MNDT F—)v NEEREA LTS E, T—XI3EIEL T, 74—V MREICEEFVET, WoT74—L
NaeZ V7 LTCE—XEHMEEITHINI~vAZ L hae—9 0N RELET,

2.1.13.2 Vsp 7/ AS

Vsp 7 a7 ANHIEE— RTIE, E—F OhpdE), £k, HELAHE LWt T—X OEKRITZT a2/ 8
JEE S OEHIC L > THE SN E 3, =X DEEEFENIERO BN L > TR S TWET,
BN LOW OFA, BREEEEIZIEDfEE L TERE I, FRE VN HIGH OE, BEEEHEIZADE &
LCHRESHET, AEHRENADOHEORE., T— X 1T HHICEEE L £ 9, MCEIX“VSP“E’ > % Vsp 7
Ta I 7 ANELTHERHL, ‘DR ZE—XDRESFMAE LTHEHALES, vsp EEEE—XDH
B ORR A X 32 IR LET,

TargetSpeed Maximum Vsp
A =3.3V/5.0V

16383
(Max RPM)

MinSpd

T
(Motor Stop) (Motor Start) (MaxRPM)

X|32 Vsp7FuZAA

ANBEL BEEEORREZERT H2DICHEHT L3 2OANLEWVERSH Y £7,

o T1 (BE—ZMWEDOANLEVE) Vsp 7TV BENZOLXVMELABZ S L. E—ZI30AE)
LET,

o T2 (BE—AEIEDOAALEVVE) Vsp 7T 0 ZEENZDLXVERIGICRD L. E—Z 13
AUZ L/\i-déo

e T3 (BIKKRPMDASLEVMHE) :Vsp 7 FEENZDOLEVMEL EIZARD L,
“TargetSpeed “EHN i KIEE Th 5 16383 IT72 D 7,

MCEWizard 2415 3 DDA LEVMEEE - T 3 2D /R3F A —H Offi(“CmdStart, “CmdStop®. # &
O“CmdGain“) &AL £,

T2 %2
CmdStop = Integer {( * 2048) + 0.5}
Vadcref
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ZITC, 2=7Fn s vsp B—HEIEEE (BALITV)

T1%2
CmdStart = Integer {(

* 2048) + 0.5}
Vadcref

ZC. T1=7F a2 Vsp E— X EENEE (AT V) .

Speed — Speedy,; 214
CmdGain = Integer {( PeeTmax — SPECTmin 212 ) % + O.Sl
Speedyax (4096 *32 % L) — (CmdStart = 32)
L Vadcref mastar J
ZZT, T3=7 )1 Vsp BE—F K RPM EE (HEAZIT V)
Speedua=E—Z g NKIHE  (HAZIT RPM)
Speeduin = & — & fix/NEE (AL RPM)
#5 7 F a7 NJIEBEOHER
HELE A S &P Vsp 72 7 A (0.1V~Vadcrer)
T1 <50% of Vadcref
T2* <50% of Vadcref
T3" <Vadcref

JE: TT2<T1, *T3>T2 THILENH D ET,

BEDTNA ZADANTFFHB L O OFEMIZHOWTIE, IMCT—H# > — 22U TL I, 20D
FEAREIL UART HilfHl=— FTIMEACTE £HA,

2.1.13.3 FEEBALN

H{E@i)\ﬁﬁiﬂﬁﬂ%—Ffi F—X OIEE), 51k, BELTE L W EF—ZOEEIL, TYZLI0 B

WG EEED Z ko CHIEI S NE T, T—FOREESFAFHOFRE X > THIEI ST
WET, FRE D LOW 054, BEEEIZEDMHEE UTEREI I, R E P HIGH O54, BER
EIXAEOEE LTEHRESNET, HEEEDNAOMEOLS., T—X X michEz L £9, MCE X
“DUTYFREQ“E' > Z BB A1 L LT L, “DIR‘E > 2 E—Z DElfEFmMASE LTHEHALET, &
Wik b —2 O AEREE DR ZK 33 IR LET,

Frequency

input
TargetSpeed P Maximum frequency
A =1000Hz

16384 |
(Max RPM) o

MinSpd

(Motor Stop)  (Motor Start)  (MaxRPM)

33 FAEREAS

JEWRE AT & BEEEDORRE EHZTH2DOIERAT A3 >OAN LEVVELRSH Y £,
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o T1 (BE—XMEDOANLEVE)  AEBEANNIOLEWVEZ#EA DS L, X3 mE L £
B

o T2 (E—ZFIEDOANLEVHE)  FHEBANN IO LEWERHIZRS &, B—2I3FILELE
‘é—o

o T3 ((J®RAKRPM DASILEVMHE) : BRMATINZ O LEVEL B2 5 & BEEE ) i KOH
FETH D 16383 12720 F£9°,

MCEWizard (X 2415 3 DDA LEVMEZEE T 32D /RT A —H Offi(“CmdStart, “CmdStop“, 3 &
“CmdGain“)ZFHE L £9,

CmdStop = Integer {T2 = 10 + 0.5}
. T2=F—Z OEILEREE (BT Hz)
CmdStart = Integer {T1 = 10 + 0.5}

[
[
A

Z T, TI=F—X OEEREE (HEALIE H) |
(16384——(ggfggﬂﬂk*16384>>\
cmdGain = Integer { | 2'% * peeax [+ 0.5
(T3 —T1) %3210 :
\ )
Z T, Ti=F—X OENEEE (EAIX H) |
T3=F—% O FHEEERE (EALIX H) |
Speedua = E—Z g KHE  (HAZIT RPM) |
Speedyin = E— % fi/NEE (HALIL RPM)
#6 BB E AN S DAAR
HEXE A T &iPH B AT ((5~1000Hz, 10~90%7T = —F 4 %A 7 L)
T1 < 255Hz
T2' < 255Hz
T3" < 1000Hz

JE: TT2<T1, **T3>T2 THILEERH Y F,

BEDTNA ZADANEHB IO OFEMIZHOWNTIE, IMCTF—Z > — FEBB LTI, 20
HEREIX UART Bl E— FTIMEHATEX £ 8 A,

2.1.13.4 T 2—T 4 YA 7 VAT

T a—T 4 VA T INVADHEET— RTIL, E—FOhhHE), {Z1E, HELE L\ o2 E—X OFEiRIL, 7
CEVN0 B A~DERIRIEEDT 2 —T 4 A I N EBEEL LI LT ENET, T—ZD
FHENIRIDF M E AL > THIFEI S TWET, FIRE P LOW D56, BAEREIXEOMEE L TEIE
S, FME U HIGH Oa, BEEEIFTAOESE LTEHRESNET, AIEEENAOHEOLE,
E—Z I ICEEE L £, MCE [Z“DUTYFREQ“E > 2 F 2 —F 4 A& LT L., “DR“E' v %
FE—XDOHMANELTHERLET, Ta—T AV A 70 EE—2OBEEREOBREX 34 IR LET,

Fa—T 4P A I NHIET— RTIE, S 7T F v ZA~D7 Y A r—F O&ENEREHEE— LD
HBLREL RSO TWET, ZD7ED, Ta—T A ZIVEHIEIT— FTIZE Y B A EEE S FTHET
9, HELEA D BB EAFLA L SHz~20kHz T3, ANJE KT HED L 9 AN BRIC B — R AT L
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b7 2 =T 4 A I NEMEICREST DR H 2 mlIiER LTI E W, ANEEED 1kHz Lk
DGR T,

Duty Cycle
TargetSpeed |nput Maximum duty cycle:
s 99%

16384
(Max RPM)

|
|
|
|
|
|
|
MinSpd |~ — |
|

N /

T1 T3
(Motor Stop)  (Motor Start) (MaxRPM)

-  Duty Cycle

X34 Ta—TA4VAINVAT]

Ta—TAVA I NVAN L BIEREDORREZ ERT 2OIMENT 53 SDOAN LEWERH Y £,

o Tl (BE—XMEOANLEIVME) T a—TAVAIZNVATINZOLEIWMEEBLD E, T—X
IZhEEN L £,

e T2 (BE—XEIDOANLEVE) T a—T 4P AT NVATTNZOLEVERIZRD E, £—
AR L ET,

o T3 (JIRKRPM DANLEWE) : AN DOLXVWELLEICZR S & “TargetSpeed “Z 4 A ik K
WETH D 16383 12720 £,

MCEWizard [Z 215 3 DD AN LEWMEEfF - T 3 DD 3F A —Z Ofl(“CmdStart*, “CmdStop“. X
“CmdGain“) & FHE L £9,

CmdStop = Integer {T2 = 10 + 0.5}

IIT MR=%—FDEILT 2—=7 4 F A 70 (HLiT%) .
CmdStart = Integer {T1 = 10 + 0.5}

ZIZT M=E—FDWHET =2 —7 4 %A 7 /v (BALIET%)

Speed — Speedy,; 214
CmdGain = Integer ( PEClMax — SPECTMin 212) * +05
Speedy gy ((T3 * 10) — (CmdStart) ) * 32

ZIT TM=%F—HXOKREEET =—7 1 YA 7 (BLi3%) |
T3=F— XD KEET = —TF 4 A 7 (BL01E%) .
SpeedMax = &— & i KL (H{Z|% RPM)

SpeedMin =& — & fiz/NEE (A2 RPM)

K1 Ta—T AT I NVASIOHER

HELRE O\ 7 #uBH F2—F 4 %A 7 VAS ((5Hz~20kHz, 1~99%F = —F 4 I A 7 )L)
T1 <50%
T2 <50%
T3” <99%

B CT2<T1, "T3>T2 THILENRH D FF,
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HREDT NA ZADANNEHB L O OFEHIZHONTIE, IMCTF—Z 33— 2B LTI, 20
FEAREIL UART HilfHlE— FTIMEHCTCE £HA,

2.1.13.5 HENFEH)

Vsp, JEWE, £7003T7 2 —T 4 A Z AT E— RTIE, OO 7 4 —/L ERREL TE—X
PMEIE LG A ICHEBSETOY NI REBEIRNY NI A HRE - REETE L4 7V a b
DET, UV MITAEEBLIOY N7 A &I FaultRetryPeriod’ /3T A — X i L CTRREL £ 77,

Z OFEHEIX UART filfHlE— RTIIMEA T £ A,

2.1.13.6 HHIFIHANEE

A ELDT Ny ZHTRERYGG, ~AZar bru—F (£721LPC) 76 UART 21~ 2 RZ& ik Tl
AN ZERT L, BHIZH LWE— REENCT DI ENAHRETT, HIEIATINMD 3 DD AT 5
UART HlENCEI W B 2 biLizd, LW E—Z il a~y REZ TS £ TE—2 OkiE (BRE)/f5 ik
B L W“TargetSpeed“Z%0) 1IEDLY XA,

2.1.13.7 HIEASTIDOHAHF <A X

T 7 4V T, HHEAT (VSP T AN BB T 2 —T 4 A 7 IVAT)) LE'—X B
FEORMRIZ, X132, K33, BIOK3MIZRTEICHRETT, 77V r—2a rTHIAT EE—%
HIEHE OMITE ORZFET 20 ERH 25513, 7 7 4/V N ORTERIEIA T k% 5z L
T, A7 VTS NS> THBEANZ DA ~A XTH ENRTEET,

VSP 7+ ua Z AS#IfEFIETIZ, A2 U7 Nafios T, 7 v AJJETE % ‘ADC_Result0’ZE 57> & 5t 7x
WAz ENTEET,

R E 11T T 2 —7 4 AJ1iiliH % I A %~ A4 X 5121%, ‘AppConfig 8D 6 ZHDOE > h&E > b
LT, ‘ControlFreq’Z ¥k & ‘ControlDuty’ 22404 10ms I BET DB LT = —7 4 1 7 L O
ERERIZ L > THEEFTO2MERH Y £9, FAR— b I TV 2D AT JEPEEEEFH L 5~5000Hz, A/

F a—T 4 YA 7 VHEIPHIL 1~99% T7,

JABFAT I ITIETIE, A7 V7 Mo T, JIE S 7o AT JE B $ % ‘ControlFreq 87> b fit /2 i
LT ENTEET,

T a—T 4 VA T IVATHEIETIE, A7 VT aeflioT, WESNIEANT 2—T A4 7 v%
‘ControlDuty Z# 7 Lt D Z E N TEET,

2114 H—lEBUoY AU H—T (A

MCE R — VAR T L 2 ) X A%, T—% PWM VA 7 VO r — 2 AER JOEERE 2, XY
A 7NV 4R QF—trY) Eidell GHR—ntrY) BETLT VX NVR—IVATIEEA
RUMPLHELET, A7 arDAtan AETLVITY XA, 2007 FudRm— Lk PEZND
T—H PWM Y1 7 VD e —Z R L OEEE 2t L E7,

MCE R— oY A Z—T A AT, ESIZTRT LI, UTOFR—NLEo Y HEKETAR—FLE
j—o

#8 PR— F ENDBF—NE R

AVE—T 2 ADEALTS PR— b ENDHER vV EA (BRA)

T UK 23T VAN — LR Y 120°

=4 27l hR— kY 120°
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(infineon

2.1.14.1 A VU Z—7 = A AERKR

LTFOR 3B IR T LI, THalik—InvryOEBLIOREOH L, ZNENXERERE AT
U A (‘SysConfig /ST A —X DL > N7 4 —/L R[15:14]) ZRONEa > /L —F OIEKERIS LK
R AR LTV ET, AHALLX+E KOV AHALLX- (x=1,2) BOT_XTOR—LEBr 78X A4 X2 FD
M., B2 XL —2HNIFNISC TRV LET, Wz L—2 A~ v F 7L 74
BHEHTHR—NVMAR F Xy T 7y 7O HLBIOH2 ADICER L CWET, £/, 7Irri—
YR, TIe At o EEEEY ) 7T H5HINT, 1 OFMS A AT —
PHEIBEL T4 ODNE ADC F v R L TCWET, 2D OEITA—/L Atan AEHE TiEA2 A
T LT- & Zi0, Atan AE AR T2 0IcfibivET,

FTUHINHR—=IE NIV TF LI RBTER =LA R Ny STy T v 7 OXfIRT D
H1., H2, H3 AICHEEEER L CWET, 26D NITHR—NA X FE A I U THERB L OER—L
IRE—2 T, R—=)VPLL 7 B v 7L o THR—IAAEBLIOR—VEELZHEE T 2DIEbILE T,

1 T >
HallU
1 - >
_— ADC Ataga,?\é]gle
1 - + > OHall
-~ HallVv -
1 — - -
AHALL1+ CMP1
+ H1 Hall Event OHall
AHALL1- T ﬁ— Timng
AHALL2+ -
AHALL2 +\CMP2 H2  Hall Event Hall
. i Capture PLL
Hall Pattern
HALL1 |
H3
HALL2
HALL3

X35 FH—nAEBUIASUF =Tl ADN A LVYVR N T T F ¥ OFE

2.1.14.2 FS—NY U TFILTFRY U RT 4 )VE

R—NAXR Ny T F T ay 72, A= VANEY TV TTLHRINCT N AT = v 7
PRMETEIN— RN T 2T VA X T ANV ENASTWET, AR T 4 VHZA I TR LT DX 36
IR LET, HL, H2, BEUHI AT TEBEDIRMN SNTEGAITIZNDO TS, RERTRERT /N o AR
M (Tos) DGR THET, ZOREITV TV ENEHA, Toe DEET DRNTHIOBERE A LT
B, TEESNTEZFOHROY Y o ZEEIZX Y BV SN T, FEE0DLT AT AR O
fTonEd, ZoF 37 AKX HallSampleFilter /87 A —% ZffiH L TRETE, kT =
HallSampleFilter x 10.417ns CatE SN FE 7,

V13
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Hall

cancelled  cancelled start

noise noise  transition
Hall input H H
S S M
I R e e
I T~ N BN
| | |
| S 3 3
Sample ! ' AN A
. I I % ! %
Trigger ! ! | ]
: : sample: sample sample
I |
' |
[
|

—
o
@,

N

K36 FHm—AEBLHIAXTANEZDEALILVITH

2.1.14.3 F—/LVAEHT

FOHNR—= LY ERIFa R — A R—2AD T a S R— v YA o H—T = A AT, KR—
IWBEBA X N TCHERAE AN 2R LET, 3T VXK= R Tl A— L&A X b
X 60 ELRAMBICHELET, 27 VX IR —t o PR TIE, A— IV ATER A X ME 60°EX A
i GlEts %) 12, £T 12008588 (VA4 R %) IIRBEICRAELET, 275 /k—1t
YHRERR T, 2 00N a L R —HEFH L TEe 7 e AL XU RERHELTEY, 27941
Rt PR OSGE LRI T L 22, ST DR —VEBA X FBREAELET,

MCE DR — /VAEREE T VI Y X AT, A—/VEREHEEZRE LT, #HtT DR — /VEBEA X hMH
DR—NVAEEHETE L ET, PLLA—T7ZFH L TEBOR—/VEKEZ B, R — VERERE D2
MO IFEEZB|IK Z &Ik > T, ROB—IVEBA X A ZIVORBICAERHEBRESEELET,

BN AXR "X T T T a7 OFT VX IVATIOREIX, m—IViEBEA X R EL L XIT,
MCE OD/n— R =7 BRI Lo TH o7 vEanfd, o7 Enzs— VAN, 73 a v
2.1.143.1 OO L D2, —EDR—NNE—ER L E T,

MCE DR — /VAEHEE L —F NIKET—H PWM VoA Z VI EI TENE T, m— L AEHT o0t A
OFEML, LT 25077 a T LET,
211431 PLLIC X A R— VA EHE

A=V PLL AT 5 & (KpHallPLL>0) | AR— /L AEHEE T /LT RN 37T IR T X DRy £
E
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Aot cvene Motor PWM Cycle 75° (N. Sec.)
= flio‘ (W. Sec.)
Hall Hal Hall Sect >
a ector
Pattern | pattern Pattern »| Number Wide West aw=20 i/ | West raw » r West West_adj J—(D Oest >
Validation Cal. | SectorFlag Aol event -
1 A
Wadj
KpHallPLL
AWest
€0¢st Oest
AWest = €Best / Atran_event
»
Position g Bha
Counter Sector Sector Angle Cal.
Update | g Number >
- Lad
Hall Transition Rate

K37 Hw—AAEHETALITY XLADOK (F—/ PLL H%))

HE—H PWM ¥ A 7 LD, MCE DAR—/VAEHEE L —F 3w — /"2 7 4 )L 2B S LT — V)]
EHE T Hwese (‘Hall_FrequencyOut'A%0) & HiIEHw,y; (‘HallPLL_FrequencyAdjust A0 D7Ewese qa)
R LT, A= VAEHEEE g ZEKLET, ZHIEH3T OFGAOT 0y ZIIRIIVTHET,
R VA EHEEME O DI DR — VBB A R DR K T5°ET (BHEEZ %) | £33 150°F
T (VA FeZ &) HEINLSG6, 2L EOBESIIITONT . IROBR—NVEBA X FOREET
Opspl T —EMEDEFIZ72 0 £,

MCE I3 FE 72, FF—4% PWM VA 7 VI, EDOT = v 7 UURRICH LW — L@ A X R334 L
RINOSTeNEIMEeTF w7 LET, HTLOWER—IVEBEBA X MRHoGE, K314 LY
0y JIOREINDEIBRAT v T REITINET,

FLL I EInfzhi— N2 — 0%, £, R HFRICE SV T PRI D Y — N2 K> THEE
EITVWET,

WBEERRD L6, WRIZK 39 I RT EIIC, A=A XX —2 b7 XRBEOO~ v VL 7 BRI
ST, X THH Lkt #3F 5 (‘HallStatus B8O E > 7 ¢ —)L K[6:4]) DEtEINET,

21146 IZHHAND DR —NANBEI D 2L, B 2B ENEFEIND & =12, [BERTHICHE SV THE
MEITED SN ET,

WIS, PWM A 7 A0 BEZ AL R e 9 T — VBN (7 A AV H B wese rawlEe 2 DO
T B EBA R MO TEA & 2 O DHERET B AR — VBB A S RO BB O R O
WL L TR SN ET (Wost raw = —Ball ) ST S 077 AR D A8 — /LS WA A 17 7 T B8

AtI-Iall_evenL‘

IR ER Tgecqy CH—/NAT A VA ENTZbD LRV, TOR—/NRAT )L ZIIR L THER
Wi, = —— &R BICI1E, LUFORZ i - T HallSpdFiltBW A S D& 7R L T 7280,

decay

woFast_Control_Rate

HallSpdFiltBW =21%-(1—e Fpwm )

T ANV ST AR VB E Hw,se (‘Hall_FrequencyOQut %) 1%, F— L AEHEEICHEHTE £
j—o

WIZ, BHENTE 2 2 F S LEEHNBLIOTA RE 7 275 712N T, EEOR— A,
EREELET, R AEHEME T, A— VBB A X MECELICTHR I NS DT TIEH Y 8
Moo RDI—IVIBRA 2 NI A 2 ORI — /L R S B A E w255 2 ik D,
R — U P AR 0,5 HIETE L E T, S E Ewa g, 1. FBUREL (‘KpHallPLL' /X F A —4) &
o REHE TE R0, e 2 DO DR L T X 2R — VBB A X FMEORBRECRE L0 L 254
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bﬁkﬁ&bf%ﬁéhi#(%w=Kmmmuxrﬁﬁ—)oﬁﬁ%%ﬁ%wmﬁw°@ﬁ%y

tHall,event

5) F120230° (T4 BE7 %) %82 BHEIIE. B/ IO o 1L B D R — 4 FE Oy |
Ty SN, BEHwe 01ty FSRET,

%12, ‘HallAngle’ Z 8T F oA &> THEH SN ET,
HallAngle = 0,5 + HallAngleOf fset

‘HallAngleOffset’ /X T X — X OFEIZHOWTIEE Y v a > 21147 [ZHARH Y £9°, ‘HallMotorSpeed’ /X
TA=RE, B =27 g W E R I oA — VB E B wese & XHET DA — U U TR OFEIC
J: D VCE%E é hi ‘a_o

R—/VPLL Z BN LT-5A . AEHETI A0, 3T DRITH S BE DR — A R F YA 7 VDI
BEESNDTD, m—/LAEHEEEO o | TR — VBB A X MEICALZETHZ L 1EH) FHA, 20
72, B I IINEEE £ I TEOER I L D AL —XICEMET D Z E NI CE £, A=k YAl
T2 L&EE, X0 XWHRER S D721, KpHallPLL/XT A — X OfEi% 0 725 4096 DO TR L T
BR—/VPLL 2T 5 Z L 2R L 9,

‘KpHallPLL /X T A — X DI ZEINT D L X1, 77V r—2 3 D OBEMITGE U T, hvy [RGB &
AL—RBNEBID EH B EAEET HNE LB LTSN, & 2E. FTEEE7 7Y r—ia v
DA, NI DISBEEREWERNFENI N LNEEAL, 77007 7V r—2a v OEEIC

X, MY DISEME D b AL—XREBNO T MBS NS 0b LILER A, ‘KpHallPLLZA$L D 21K
T2 ERFVHE/ MY RISHFEBIVE TN, HEER—/VHE & AENBICERT 2720, (FBID R
A—AIHME T LET, KpHallPLLEEOEZ & 5 & M7 [EEEGIZA L —XIT72 0 £9D5,
JEEMHITIR T LET,

211432 PLL 2 LR —/VAEHEE

A—/L PLL Z1E5h{k4 % & (KpHallPLL=0) . AR—/LAEHEET LT X AFTX 38 IR LTZ Xk 9ok
nET,

Hall_event °(N. :
At Motor PWM Rate E° It G
— 120° (W. Sec.)
Hall Hall Hall Sect »
a ector
Pattern P Pattern Pattern B Number| ~ Wide West aw=A0 a1/ | Westraw P LPF et > IOJ Ot >
Validation Cal. | SectorFlag Alat svent 4
Set Best = Oran
»
Position “
Counter Sector Sector Angle Cal.
Update | o Number > Ol
Hall Transition Rate

K38 HR—LAEHEETALIY XLDE (h—/ PLL EZS))

KE—H PWM P A Z VD], MCE DR —VAEREE /L —TF NIe— /A7 4 VAN I Tz AR —/VJE
W BHE T s B HEY LT, R LA B0, R LE T, ZHUIN 38 OFAOT 1 v 7 ITRER
TWET, NV AEHEEEOME Y NEEDR—NVIERA X b BRAK60°ET (WlHEE7 ) | %
721312005 T (VA FEZ %) 8L ESE. 2L EORESII THoT, IROKR—IIVEEA X RO
FAEE TOpe T —EMEDOEFEITRD £77,
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MCEIXE 7. T —H PWM YA ZILHIZ. e DF = v 7 UIBEIZHT LWV — VB A N R S3RAE L
o l=mEIMETF v 7 LET, BLWE—LBBEA X FRH-728E. MCEIZX 38 DAL
DTy ZIRINTE L DR PLLAROEAIE T EOFINEE LY £,

R— VR E— U DRRGE, © 7 ZFSOFE, NLED T X OEH, R /VEEEREER R, FEEOR—
VA FEGRHEL, ‘HallAngle’ &% & ‘HallMotorSpeed £ 5x D BT FHIZ, PLL HZhOHE LR L TT,

FHAR 72 2 DIE, AEHEERZEOBIETY, BEHEERGE 6o /3. A—/VBBA N2 MRS, KHO
A PEHEE A 260 05 2 S — VA EHEFEHOp5e (TN 2 Z LIC Ko TIEIEL £, DFE Y| R—/LfAFEHE
ﬁﬁgest@iﬂh\“/l/%@%“\“/ F'%Ci?é%?@$~/VﬁEHHallﬂl Vey handpZ &b £79,

AR—/VPLL 2N L7GA. T X 2 E 23T 5 & R— VBB A X MR — /LA EHRE
TEMO e NAEENTDHEENH Y 7,

2.1.14.4 F— N PoEEF -7

F—ZHE AT — h =T BMOTORRUN’ 27— kDA, 2 DD DR — /LB A X b DB O
EIRIFRAY L E VBT, L 0 R e d L, A—AEBrEEH T +—/V b LRI T, ‘HallStatus 250
By FRIDAAAZRY 9, LEWET, 1350

S TRHELEY, 2 00k 58— /BB A N ORI ORRHIFRES L& VMET,  J 0 HEL 2D
E. ZOT7 )V MIBEMIZZ Y T ENET,

2FEEITUXNAR—ARCHHER T, WICA—AEa @7 +—v N ERAESE DTS HE
(T, WOBXEM > TEHET L ENRTEET,
1 1 60
————— X=X —————
4096 X Tpyyyy 6 pole_pair

ZOR—=NEaHEE T + =V F B Thaurimeous PFFES &L, [HR—AVEA LT TN TH—/ &
720 FET, LEWMETyeurimeout 1%+ LA T OHEIZ L U ‘HallTimeoutPeriod’ /N7 A — & Zffi > TR E TX
ESae

Wzf 3Hall (rpm) =

Tyaurimeour = HallTimeoutPeriod X 10ms

ZDOT7 =)V ME, A=AtV e—2Da y ZIREAZBET 5720080 TY,

2.1.14.5 FH~—)LNH — U RREE

R— X Z—0d, 2 #8 ([H3,H2, H1,) CRINE T, Tk, LFOK39IZR-TEHIT, A—A
RN YT Fx Ty I D3I OOTVHIVAT), HL, H2, BELUH3 Zf~T, H3AE v k2, H2
DEY R, HIZAEY PO THDHERZLTUUTONET, H2EXE, H3ABAr Y vy I g 23 vy
Jra—, H3Na Yy 7oA DA, R—b"F—213[101],=5 TH D LRk SN E 4,
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— N N
%’fﬁ”l : 3f7’j/&/1//1\‘—‘/l/'12/ ]
Digital Hall Sensor 1 ' ! U hain | ! ! ! ! ! ! ! !
Voltage (V) | 1 | I | | | |
1 I 1 I 1 | 1 |
1 | 1 | 1 | 1 |
1 | 1 I 1 | 1 |
1 | 1 | 1 | 1 |
h ! ! h o
0 | I | | | | | | | | | I t(s)
1 1 I 1 I I 1 | I 1 I |
1 1 | 1 I | 1 I | 1 I |
1 1 | 1 I | 1 | | 1 I |
1 1 | 1 I | 1 I | 1 I |
1 1 I 1 I | 1 | | 1 I |
1 1 | 1 I | 1 I | 1 I |
1 1 | 1 I | 1 | | 1 I |
1 1 | 1 I | 1 I | 1 1 |
Digital Hall Sensor 2 i 1 | 1 | Halz ) i I I 1 | |
1 | T T I | e —
Vokage (V) 1 I I I I I I |
1 | I | I | I |
1 | I | I | I |
1 | I | I | I |
| | | | | | | [
T T T T T T T
0 | | | | | | | 1 | | | | e
1 1 | 1 I | 1 I | 1 1 |
1 1 | 1 I | 1 I I 1 I |
1 1 | 1 I | 1 I | 1 1 |
1 1 I 1 I I 1 I I 1 I |
1 1 | 1 I | 1 I | 1 I |
1 1 | 1 I | 1 1 | 1 I |
1 1 | 1 1 | 1 I | 1 1 |
Digital Hall Sensor 3 1 ! ' 1 1 ! | Haiz ! ' \ | !
Voltage (V) | | ! | | | 1 I
1 1 1 1 1 I 1 I
1 1 1 I 1 I 1 I
1 1 1 1 1 I 1 I
1 1 1 I 1 I 1 I
h h h h h h h h
0 ! 1 ! | | ! | | ! 1 1 1 t(s)
1 1 | 1 I | 1 I | 1 I |
1 1 I 1 I I 1 I I 1 I I
1 1 | 1 I | 1 I | 1 I |
1 1 I 1 I I 1 I | 1 i I
1 1 | 1 1 | 1 I | 1 I |
1 1 I 1 I I 1 I I 1 I I
1 1 | 1 i | 1 I | 1 i |
1 1 i 1 1 i 1 i i 1 1 i
Hall Pattern [H3,H2,H1):) 6 | 4 | 5 | 1, 3 | 2 | 6 | 4 | s | 1 | 3 | 2
T T T T T T T T T T T T T
SectorNumber:) 3 | 4 | 5 | 0 | 1 | 2 | 3 | 4 | 5 | 0 | 1 | 2
Widesectorflag:l 1 | 1 1 1 1 1 0 1 1 1 1 1 & 1 1 1 1 1 1 1 1 1 1
| h . | h | | h \ | h | |
Sector Angle:  120° -180° -120° -60° o 60° 120° 180° -120° -60° o 60° 120
— N N
%’fﬁuz : 2f7’j/&/1//1\‘—‘/l/'12/ )
| 1 W ! | 1 | 1
H1 Voltage (V) : 1 : 1
| | 1 1
I | 1 1
I | 1 1
| | 1 1
| >
0 | | | | I ] | ] t(s)
I I | | 1 I 1 |
I I I I 1 | 1 I
| I | | 1 I 1 |
I I | | 1 | 1 I
I I I I 1 | 1 I
| 1 | | 1 | 1 I
I I | | 1 | 1 |
I I I I 1 | 1 I
| I | | H i I 1 |
H2 Voltage (v) H | —_—
1 | | |
I I I |
I I | I
I | I I
| | i | N
0 I | | | | I | | sl
| I | | 1 | 1 |
| I | I 1 | 1 |
I 1 | | 1 I 1 |
| I | | 1 | 1 |
| i | | 1 | 1 I
I I | | 1 I 1 |
Hall Pattern [H3, H2, H1J: | f
(H3=0)! 2 ! 0 1 1 | 3 | 2 | 0 ! 1 | 3 ! 2
Sector Number: | 2 : ) : 5 : 1 : 2 : ) : 5 : 1 } 2
Wide Sector Flag:| 0 R 0 [ 0 [ : 0 I 0
Sector Angle:  120° -180° -120° 0 60° 180° -120° 0 60°

K39 HR—IWAIINLDHR—NNE—2 I EZEE, VA RKBIZT7T77, BIXORIZAED
SHE

R RE — U BEETIZETHIDIC, LS TLENTHR—NARE— b F—Z DAL I
SNTHLNUDIRD SN — NN — =l VAN ROTZHEER— N R — L &
7,

UL TN ENTZAR— N F — 3 [111] F 721X [000) DG &, Rh/a 2 —2 73— N E R &N
F9, WYl R —2 T —L FOFRAN 2 [FhEk LTRSS & Halllnvalid 7 +—/L k& 720 |
‘FaultFlags 28D 15 FH Oy bBRA TR D T, ZOWGNRE = F = v X3 T PV F VR —/UHE
FRAZDBIEA SN D AICHEE L TLEE,

FLL U TN ENTZAR—NIRE = NIENTH DN, CW BEEEDR— L RF— 2 —lr AN
NEEHEER— N NE — by CCW [AHED R — N — S — T U AN E O N HEER— L Z —
EH—ELAWESIE, THLAWAZ— T r— L hERAREINET, FHILWASRX — T 53—
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R OFAEN 3 A L CRitE &5 & Hallinvalid’” +—/v b £ 720 | ‘FaultFlags 45 15 HH DO B v
[/ A faba /=

FLL YU TN EINTZR— NN = DBGENRREIT 5 &, K39 1RSI NTmRm— R — b s X
FrDO~ v U TERICE SN TH LIVE Y &S (0~5) BNl SnET,

2.1.14.6 S—NBH T HF

MCE 21X, HL—Y RTRT7 T4 RO~ OT7T 7 ) r— 90T, T—X OARDONE ZBH
HOIMMEHTEDL R E Y NOMEI T ZPREH I TOET, FrLWEA—VEBA N R FRGEES
NT, B ZF/ SN MCEIZE > THEHFIND &, ALED T X0 CW HFRIOEEFHIML, CCW D
AT UET, HNELITRD O RT » T, wE' s ¥ (600440 TIE1 AU b, UA REY
Z (120°47) T2 WU R TT, DFE0, MBEA T XTI EZTIT A Z2E0N) T EIZRYET,

P& 7 v 2 OfE I PositionCounter’ ”XT X — % L ‘PositionCounter H'/XT XA —Z Bt BLD 2 L3 T
xET,
2.1.14.7 x—VAEL7E Y b

27T a R — YRR DOBRE, WV TA I T A o ~DOWEENEEREOYa s A LTS
BRIV 1 ZEEIEOE R 7 0 ADOMEOFET, LR DR 40 (TR K D 120prpser & L TERSNE
7,

4 UVlLineto Line BEMF

Motor Phase / Line Phase U BENIF Phase V BEMF Phase W BEMF
BEMF Voltage (V)

Analog Hall Sensorf* HallU = AHall1+ - AHAII1- HallV = AHall2+ - AHAII12

Voltage
Differential in
UVW Frame (V)
) >

M40 27 urFm—LEerHEROAET Ty MEEX

2FEIIITOXNKR—INT U REROGEES, W T A DT, o ~DOMRENEEREOY 7 0
ABALT T TR—=v1EZIEEOR 0 7 0 AOMEOZEL, LITOR 41 ISR L 5 120,ppser & L
TEHZINET,
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4 UVlLineto Line BEMF

Motor Phase / Line Phase U BENIF Phase V BEMF Phase W BEMF
BEMF Voltage (V)

Digital Hall Sensor 14 Halll
Voltage (V)

K41 2FFIE3TUHANAGR—NAEBLVEROA[EL 7y NEEX

‘HallAngleOffset’ /N T A — X X Z DFRUT L » THE L 1,
16384
90°

ZDIRTA—=HRL, KEFT—HX PWM YA 7V, a—ZiE LA —LE W (DHALLL £7201%
AHALL1) DELY 1T AL D 4 7% % 45 9 2 ‘HallAngle BE D it F I B W T L £ 97,

HallAngleOf fset = (8yfrser — 90°) X

2.1.14.8 Atan A EEEE

FiRo Lo, a XL —HE2EH L ThR—LEBa s oA X MIESWTIT 9 R —/ L R T1E
DI, R f RIS E R AR HALE T, T Z OREMENE Y. R L AEBA <
P& % E TICHRA Y | HEREREEERLIE 20 £, ZORKR, T2 8- OF—Af
FERFE 1 2 o CREBIT 2 BT 1T, R L ASEBA S FORAERBEN DI, IOKE 2
2 DR AT R — L RS 2 A — RIS E R A, SO Ehh, BE L ANEE
JARXDBFELTZD, T NAL—XIZEB L2 >72 0T 5568060 £9°,

MCE X, 2 7 a VAR — bt PRI LT, BEI IS A — VA BEHEEER R 2 fi5e 9 5 Atan A G
HoGEERAE L £, Atan AEESHE T IEIZ SysConfig /R T A =4 D 13FHDOE v &> TARE 21X
BN TE £, Atan FAIEFHFETIENEZN T, ‘AngleSelect’ /3T A —Z |2 X o> CThR— LA E £ 72134
TV RAENEIRIN TS & &, 2—FXAPPConfig /R T A —4 D r 8 B v k& i~ T,
‘Hall_Atan_Angle’ /3T A — X (Z L > TR ENTZA—/L Atan FENLE T lce—2AEL L THERHIND
B XOBERETHZENTETET,

Atan AEHRE 7o 2 Z U TFTOX 42 IR LET, 7R —tr 9 AJ (AHALL1+, AHALLI-,
AHALL2+, B X TVAHALL2-) DFEEL~UIEKEET—H PWM YA Z LHICHIE S, &7 Fa Zk—1t
Y OEE T Hallu = AHALLL+ - AHALL1-, 35 J OV Hallv=AHALL2+ - AHALL2-& U CEFE S E£9, MCE
X7 T — 7 BWaAFITL T, UW BT L— AN Hallu & Hallv 54y 2 5 1k ap ZHEEFEN O Halla &

Hallp s3I L £9°, F Dk, Atan(gziﬁ)%ﬁ%ﬁof Atan FEZ AR L ET, ZiuX
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‘Hall_Atan_Angle’Z8 412 & » TFE &4, ‘HallAngleOffset’ /X T X — X |2 L » TIHRESNHHR—/LAE LT
Yty FEMELTELNDETT,

FFERY 72 Atan A EFHRGIEZHEH T2 2 L1280, Aan AEZEHT 20 —2AEIX, ERor—1

AEHEE HEEF ST GE LR LT, =X OREBFOEE ) 4 INRIEFITERLS Y, T AL—X
RBENMEOND Z NI SNE T, THulR— At HEE TR, BREFEAEL RDEEN
b ET, TOME, Atan AEFEIIr — 2 OEELTHZ KB L b0 L3RR | BRI LARWEE)N
ELDHZ IRV ET, DO, ‘APPConfig /N T A —F D18y NERETHI LIZLD, A—
Jb Atan AERHEOM A Z, EBRFOLWHIFODLT 0t 7 ¥ OBITHIRT 5 Z EBRHER I ET,

4 UVlLinetoLine BEMF

Phase V BEMF Phase W BEMF

Motor Phase / Line Phase U BENF

BEMF Voltage (v) -7 " 7= - et~/ -7 ==
™ - - td - ~ ~ - ~
\ |
Analog Hall Sensor] HallU = AHall1+ - AHAII1- HallV = AHall2+ - AHAII12 |
Voltage |
Differential in !
UVW Frame (V) :
|
| -
Analog Hall sensorf Halla HallB
Voltage

Differential in af
Frame (V)

Atan Result /  180°

Atan Angle (°)
120°

60°

-60°

-120°

-180°

X42 27 FulZiw—ErPANCESL Atan BEZE (AHalll+, AHalll-, AHall2+, AHall2-)

2.1.14.9 F— VYL BEHEE

FIORN 2 FIIL 3 AR OES . BLX O Atan AERR FEAEH LT a7 2 R — LR
DA, HEIREO P 0 — X T PIHEAAR — LV AT EE ST MCE 23 L £9°, MCE 1X., fI#ik—
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(infineon
7 b= T DA

WRE = NOIER SN AEFHEO T RN v — 2B EET 5L AR LET, UTFDOFEKI £F£ 1012,
3= B LT 2 A=/ O A FEHEE DR 2R L £ 7,

#9 R—/VOIHINBHE (3 55—/, HallAngleOffset=0)

AR— L% — | 1(001y) 3(011y) 2 (010y) 6 (110y) 4 (100p) 5(101p)
[H3, H2, H1]

£ FE -60~0° 0~60° 60~120° 120~180° 180~240° 240~300°
WA -30° 30° 90° 150° 210° 270°
#10 HR—NVYHNEHEE (2 &5 —/1, HallAngleOffset=0)

AR— L% — | 1(001y) 3(011p) 2 (010y) 0 (000y,)
[H3, H2, H1]

(H3=0)

14 i -120~0° 0~60° 60~180° 180~240°
WA B -60° 30° 120° 210°

2.1.14.10 x— /L Y[ L AIANL T U v REIE

MCE X, BR— o YA U H—T A A RTANELOBRAEESS & B PLL O FDH I 22 DA
77Uy RE—FREHR—=FLTWET, LFOK4A3IIRTEEBD, EFFFCo—2AE IR —1t
YA LB =T 2 A A RTANRNDLOFR—NVAEREMEEEA L ET, T—F O@FEN Hall2FluxThr/ X7
A—Z Lo TRESNTZA—/VBEHEE LS VMEA B TNt 5 L. v—X AW RHE TS & 1
HPLL 226 DHEERRAE 2 E ST b DO~V b 9, v — X AENPBARAEN LA ST
AL, B—ZHE N Flux2HallThr /8T A — |2 K o TR E SR AR — VB L & VME R E CTF
Dol-s., n—FAEIIR— LA B —T oA A RTANRNNDE DR — VAEREEEZE-7- b
DIZHMEIDEDLYET, "7V RE—RTIEX, A=tV F—T A4 A RTA B
HHEE# &R PLL O N FIRFIC/EBI L CWOETN, 2 20105 H 1 DOHBAENL—T %A T
Lizhon—HELE L THEAINET,

MCE IXENT-MEEZ B I2EmERT VL AT LI XLZEMELETRN, —HOT7T 7V r— 3 L
B LY IR S DICEWIEREEZ L E LE T, 2054, BN EEEEE & (s
PR AR Y B FHT AT, B LA TV a AR T AN TEET, 20X
N, B L RE—RER—NEUYE— ROMFORSEEIERT 52 LT, BEREEZ ETehga il
FERFEICBWCEEI AT A0oEWMEREE B L THHTE 2 7Y v RE—RZ2RIRT L2528
B LET,

(USi ng Hall Anglew Abs_MotorSpeed > Hall2FluxThr (USing Flux Anglew

L ) L )

Abs_MotorSpeed < Flux2HallThr

K43 K- Y[EVPFLANLTY vy FE—FK
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2.1.15  hL7 R

v —F)aryryt R—2A0xTT a RmEEOT V) r—a T, WA T =G
JEME AT = DA T =) A 7 JVNT MV T BERICKE BN H 0 F3, B g 12 13 R
BHDHTZO, L AD= AN A TIVNT VT ERNEIHNTDHZ LD E—XHEENZLL, HS M
IRREMRIOIRENCE E LS W) A X5 & I LET, ZOMEEMRIT 5725, MCE X My it
MERENEH SN TV ET, ZOMREIX., A=AV A 7V EBRELTRERBML, 74— F74+7—F

N—T %Mo TAD=INY A 7 VI IEEEMEERIZ > T MV BRREZERT L2 81280,
WEDOEE & R/ NRICI 2, IREIZED LET, ZOMEEIL., M ISRIEEBRAE (B LR

T—RNCTouv—XERA) #AE L THEALET, RERRZEEGAOTIZ 2 2O EREE#IT— R
NHYFEFT, —HOE—RIIAD=HNLI A I LVNOE—7 AR MLV ZICEBIL, b9 —HDE— RiE
T4 —R7+U— B ZFE LE 4, MCE D hML 7 BRI 4 E- 1T 6 DL v
T—XEVHR—hLET,

kL7 WERSREIZ“AppConfig /R T A —HX D ¥ v M4 &> CTHRELITENTE E5,

X442, MCE b7 fifEBEZ AN LTz L EOREEBRZ KR LET, £7. TC_Speed_Not_Valid
WEEGBMA L E 9, ZOWEETIT b7 WEREREIT M) T, TC_Speed_Not_Valid IRFEICAD & #]
W7 mE & (TorqueComp_init()) 2FEITINFET, T DL X, “TrgqCompBaseAngle”,
“TrqCompStatus“, 3 LN TrqRef_Ext'72 EOBET 2 EHN Yy hEShvET, T— ¥ HESRIE

(‘SpdRef Z84%) 3TrqCompOnSpeed’ /3T A —H |[Z L > TRESNDHF—r A LEWEL Y KL 72
% & TC_Speed_Valid JREEICHI D B v | R L7 #I{ERSRES A ZNIT 72 W £9°, TC_Speed_Valid JRHED &
. B X HESMRIEN TrqCompOffSpeed /X T A — X IZ L > THRESNDIF — A7 LEVELY H 5
{725 &, TC_Speed_Not_Valid IRAEIZE Y £,

V7 FTERSBE DA BN A T — # AT TrqCompStatus’ 4D B MONZ KM X v E 5,

Y

TC_Speed_Not_Valid State / TC_Speed_Valid State \
entry / TorqueComp_init();

do/
exit /
—SpdRef < TrqCompOnSpeed—

| Tum Sync. State | | TrqRef_Ext Calc. State |

Sample TrqRef at ©¢=180°; N Ramp up Grc to TrgqCompGain;
'>Syncwmh T Calculate TrgRef Ext;

- |

SpdRef > TrqCompOffSpeed

M4a Ao EEIREBERK

44 B XX 45 1279 2 B0 . TC_Speed_Valid IRFENIZIZ 2 >DOF TIRIEN H W 9,

TC_Speed_Valid JREEIC A D & & | B AEOp,, = 180°D & X IZ 1 EXRY A 7 V@2 15 L7 B RIE
(‘TrqRef %) % 7 /L3 % Ty Synchronization 7 HREED D BLA L £3, k FH O 7 LR O

~ v Z2BEY 7 V3 TrqRef[k] > TrqRef[k-1]. TrgRef[k] > TrqRef[k-2]. TrqRef[k-3]> TrqRef[k-1].

TrqRef[k-3] > TrqRef[k-2] D BEfR & 3H#fE 95 10 [BID A B =)V 7 )0 TM O LizA. A =D

NHA TN TWNOE =7 A MV ERIMILTE b D LB L, EORRE MV T flEN— A0, 460
(‘TrqCompBaseAngle’Z%%) O m it LTHELE T, £ D%, TrqRef_Ext Calculation 7 RHE~ &

BATLET, ZOIRET, HmET 5 EZEME vy SRE (‘TrqRef_ExtA%0) LU T OHKITHE- T

BRESNET,
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Oriux — 180°
pole_pair

Grold. TR EN DM bV o BIRAETrqRef_Ext D7 A MR% A2 £ L ET,

TrqRefpy 3. HEPI L X o2 L—X M bROZERIND MLy SREOFYHEER LET, Zh
%, ERRE T TrqReP A% A 0 — /R A7 4 V2P L7 FERCTF, a5 1RSI NT= LB TrqRefry: D
‘TrqCompLim’ /3T A —Z DfE L D & KE WG, fHIE TrqCompLim’ DfEIZHIIR Sk 7,

kcorpict® CORDIC 7 A L MARH Tkeprpic = 1.647 T,

PR S D ERLIEAE h v égﬁﬁ'fﬁ@ﬂ@pgﬁiGTc X TrqRefpye X kCORDIC’C“ﬁ‘o GTcﬂi'E a2 B EAMG LT,
‘TrqCompGain’/X7 A — X DEIZET HE TL1EBRTA 7 /VEIZ8 T v hOEIGTHEIML £7°,

RV 7 BN — A A Oy gol T 1 EBR YA 7 VM2 120° (6 ) F7213 180° (4 1) TN L £7-,

MV EAEAL 7% > NOrcos (‘TrqCompAngOfst’ /3T 2 —H) I, A D =AY A 7 VNTOE—7 A
fif MV & BRRE NI IERLIEHIE SV BREO Y — 7 L OAEEERE L 7,

AH= TN A TV Ty & DRIEIAT —H 213 TrqCompStatus’ B4 D By FANSKBES L E T,

[ 45 (x990, BRIE F L BRRE TrqRef_Ext’lX TrqRef & A E SN TEEF ML B RIE
(‘TrqRef_TotalZE%) L7280 9, ZOEIZHFED IPMHEE 7 0 v 7 THEH SN T, diils L0 q s
WV —T D> DERZMEE LR L ET,

TrqRef _Ext = Gr¢ X TrqRefpy: X cos( +0pase + Bos) X Kcorpic

pp (pole pair) TrqCompGain

0S
—T ™ _ e cos(© TrgRef_Ext Calc. TrgRef Ext
: OOS_F((g:““ +1g?cz ;pp ( )V (TrgRef_Ext = Grc x TrqRefg; x cos(©) e
= = > X Kcorbic)
I
: _________ ‘_ __________ TrqRefgi
i e y
| 'y
I Sbase ¥
l | .
i I TrgCompLim
O] | .| Mechanical ¥ ¢
i "| Cycle Sync. ! i
| I
|
i i
I
| I

|
! Tm Sync. State, 1 TrqRef_Ext Calc. State!

_________________________ e .

T, — MotorLim
MotorSpeeg] ;MI «— LowSpeedLim
® |«— RegenLim

LPF
RAMP A
SpdRef * TrgRef_Total
TrgRef gqret_lotal
TargetSpeed + [ & IgRef
s by ] ®
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a) WHINT A—HZfH : Gpe = 0.5 (TrqCompGain=128) I L " 50%ifE b /L 27 HIfRME (TrgCompLim =
2048) ARET D,
b) ~L 7 ERERENS TN 72 53R E B L & UWME (TrgCompOffSpeed) % 7% ET 5,
RV 7 FHAERERE DN BRI 72 23R E D L & VMl (TrqCompOnSpeed) #FXET 5, 415 2 DD/N
T A= TR EGEO 72 OIZ8 2% D b AT U U ARRE I TN D,
c) MCEDesigner @ k L — ZBERE A ff > T SpeedError Z% 4 7' v v b3 2,
d) ‘TrqCompAngOfst’ DfiE % ‘SpeedError DIENE & =1 7' L v B OIREND /M 72 DIEICHHFE T 5.,
e) MERAIE, TrqCompGain’ D%z EiF Ca v 7L v ofR#EhE & 5245,

2.1.16  fREEMEE

2.1.16.1 R4 PLL &IfHRRE{R24

R PLL S IE LW — X AEEICE v 7 SLTWDEE., B — % OKABA DORR 23T FIx_M X 2048
B NTIEH LS DCAEIZZ2 Y £, KxHT. PLLONE LW —ZAE T v 7 STV
By FIXMIIREEIZI D, 2048 0 b K& S Tl L72EIC 720 £97, BOR PLL filiE AR RELR#
T, 20X 9% 73—/ MREZHBRIHT 570K SN AT =L T,

PIIKp, PIIKi
Angle

Fix_Alpha o q 1 || Modulo 9
e i0 A S &8
Fix_Beta e

—» B 5 _d> Frequency
Fix_M (Rtr_Freq)

X 46  FiH PLL Offilg{bIh-7 1 v o

FIx M DfEA 512 % FlEl 720 | 8192 ## %72V §5 &, MCEIIAFEDH A LAR Y |k

(‘FluxFaultTime’/ 8 A — % Ci%iE) WTFx M ZE=4% Lt £4, @k 8O X A LAny hTID
WENEE 756 (A1 v b ORFEIL FluxFaultTime/8 &4 LVY) | BOR PLLIE THIBIARE) & A7e S
ET, FEE, K471 22 LT EEN,

0 >
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« Truxpiiraut = 8 Slots  —»]

rfefe]e]

Flux_PLL_Fault

47 R PLL HIARRE(R#
TR PLL I RAE Y +— /L b SHERR S5 L | CFaultFlags B — 4 A% Dby 42ty b LTHE L,
B ZEEHIEL—713) By FENFET, FaultEnable’ BE— % XA T I v 7T A—FDE >y L 4708
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oy hENDE, ZO7 3 —)b MESwFaults’ = — X BT K ES L, =—HF A7 — b~ 1% FAULT
AT — R ~BATLTC, E—X O ZEIELET, 2Oy FREy IR WEE. ‘SwFaults 25D
ST d 5 By MEFaultEnable’/X T XA —Z |2k > T~ A7 S, 2D 7 #+—/b M SwFaults’Z 5|2 5k
SN0 ET, ZOBRE, FE—F AT — v UIX FAULT IREE~BAT L EH A, = OF#E TR
erkmt+Tsz b TEET,

PLL fIEIRRE 7 4 — b b DA ET. ‘FluxFaultTime’ BE— 4% "5 A —Z &2t v FLTRETExEd, =
DE DA NHiPHIE 0~65535 T4, fEA 1 THIUL 0.0l IS LET, 57 4/ MEIL 800 2~ k
SNTWVWET, I 8HOINERRICHEY LE T,

2.1.16.2 n—X v 7Rk

LFDOK 48 IZRT 2R, v—Fuv 7 74—V ME, BEPILXo2 L —%DMHT) (‘TrqRePZ#) 73
E7e SN M Trotor Lock FEFTNIRRE ZAkRE L 72 B IR S E T, v—F o v 7B Troror Lock
L. ‘RotorLocktime’/XT A — X% ZA{#i -~ T, #X

Trotor Lock = RotorLockTime X 10ms

WL TRETEET, n—F oy 7H#IL, T—XEHENT— X R/NEED SR RKEED 25%F TO
FEFATAHDNI R 4, v—F oy 7{5#IL, T—FHENRKEED 5% B2 5L, Gol-7 4+ —
IV RBENAE LR WL DT D7D\ 720 F5,

Speed
Regulator

IMolor Limit

Sat IPM
Trret control
- Current
Loop
SVPWM

Filter

o Trok .
o Om Flux G Ishunt
oy PLL

=110

X 48 v—FuyJ7iREDAT=XLK

TRotor Lo ck——f——>
Rotor Lock Fault

n—Xuvy 7 74—V EPERIND L, FaultFlags T — XA DOE Yy b T2y 952 LIk~ T
WEINFET, ‘FaultEnable’ E—X X A F I v 7 RTFGA—HDOEy b1ty hEnb e, ZD7 4 —
b BT SwRaults & — & AR KBS L, E—4F R T — b v ¥ 0T FAULT REE~BAT L T, B — & OB
HaiEtLET, ZOE Y FAEy FENRWEGS, 'SwRaults A O xfii9 % B v M iE’FaultEnable’ ™
TA=RIZE ST A7 &, D7 4—/b MME'SwFaults Bk S 72 < 720 £9, ZOHAE,
FT—H AT — MU U FAULT A7 — bABATE S, B— 2 I38EE) Lt £,

r—4& v 7 R Trotor_Lock PRXENRNT E D88 1E, NNERFCHBEHA) 28 M A RS 7 4 —
N NERESELHAENDY £7,

o—& a7 B, FRcE— 2 MEHE TEREN L CTWABAICIE. 7 4+ —/L M RED 100%(FE3F ST
WHDITTIEHY F¥A, TOEMIT, v—F v 7 RETIE, HEPIHIOfETNEZS RN D7
RoTEETPLLAZ vy 7 SNTLEIRENH D0 TT,
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2.1.16.3 E—XBERE#E (OCP)

ET—H DT — NXNLT 4 —/L MIRERBERCE Yy &R ET, ZOW\EMRIREIX, LFD220 A
TIEN GRS DAREMER H D £,

1. EEGKEY : AW LOWD L X, F— XL 74— bk y hEd,

2. Wi L —&

2ODRIEOMW T 21T mERBRE e 2y 7RG 2 Z LN A[EE T, mEFR HTRIX
MCEWizardiZ & » TR TX £,

u@u@ w@
MCE Device
¥ PWM(UL) PWM(VL) Pwm(w)l Gk
DCBus{ _ ©
Veo

R1

WM(UH) in

1U/15S

1
I

PWM(UL) in

R2

WM(VH) in

Digttal ilter —i —o—4

PWM(VL)
—o

:

WM(VL) in

PWM(WH)
—-o

:

JL w PWM(WH) in
REFW. } PWM(WL)
o
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:
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MCE Device

& 4i>°_/*

CZT

(2)3 > v > MMEK
49 RHNEaL XL —F&fFol-—RIRE—4% OCP £

=L

2—HFE, EHGK B E I s N —FDOWNWT O 28R LT, ERIRERAEZ R E
T&FET, GKEVEFHTHEE, LOWD L XIZT 7T 4 7R D X HICEESINET, Nz 3
L—X T 5846, EMER Y v 7EE LT CompReP E— X /N T A —X ity hT5HZ LIC
FoTHRETEET, Wz XL —&2ZxtT 58&0 Y » 7 L~ULiE MCEWizard Z 1 > TRXE T& £
9, ‘CompRef/RT A —HNER MY v 7L~ MEEZRFFLET, K49 UIRLZEBY, 1 v ME
WHEREK TIE, 1 2ORH a2 N —XOHEPMEHINTWET, 3 ¥+ NERHEMSK TIL,
IR T I, 3DONEa L N —F i o THEIIREEZ BRI L £,
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Motor OCP Threshold

Motor Phase Current ------+t-y--f-\-f--\--p-----p--o—f-y-4-{-{-

PWM Output

Digital Filter Input f 1

Comparevalue:
GateKillFilterTime

Timer Counter - ~——d oo gy -

Digital FilterOutput ~ ---- f 777777777777
|
- - ..>i
i
GateKilFilterTime * 10.4ns- ~- -~ ?

Motor Gatekill Fault

K50 F—FF—F XA TF— NI DFIZENTANEEALILVITH

NEEICRRERIREIR T VAN T A N E o TANEZZT N AL, o T/ — AT+ —/b b
MEETDHZ LI -TEL AR A X&BiIE L £3, “GatekillfilterTime*/ 3 A — X 37— hF /L
TANSRHEEZ 7 By 7 A 7V TERLET, 74— MREZEESEDITE, fEShisy—h
T 4 VEZEEROR, ATHEZINEZE LTCIRBZ R OBENH Y £7,

T=R XN TANEEZA~IE, IS GK B EFNEHa s R —2 NI k> TR TEhd L~L
ICRRESNET, K507 280, HERMSIEEINZ OCP LXVWEEZBZ-HEG., TV XLV 74
NEDEASINH T FeBLEST, TUVXNLT A NANADATERTY 7 LOW I35 (O GK &
YRR Yy HIGHIZ72 ), WEia "L —2 O HEEL AR r Yy 7 LOWILEDD) &, A4~
TV Yy hENET, XA <~ GateKillFilterTimelEE TH 7o b L THIBMERIREN S BE, T4
T 4 NVEOHNTEGIZEY v 7 HIGH 12720, 7 v REBICAY £9°, ZORETIE, §3TD
PWM L IENR 70 7T A ENT/RNy T oYU AY £F, F—# 47— FF /L7 4+ —/b X FaultClear
F—AEBIZ1 Z2EZIADIEIZLSTOARIZ IV TENET, ZOT7 44—V NITATTHIENTE
FHA, TDOT 4 —/b MESwFaults’ & — & BT, E—F A7 — h~v T X FAULT A7 — |
~BAITL T, E—X OEEI A1 LET,

GateKillFilterTime |LFHYE— ¥ /X7 A —HX O—F T, WEIRL 7 4 —/V MREIZxT 57— b FIVIGRE R
MaARELET, ZOMOAREHIL 4~960 7 2 v 7 A 7 )L TF, 2 1 ThivlL 1/96MHz =
10.4167ns IZAHY LET, 7 7 4/L MEIF 96 T, ZAUT lus (MY L ET,

2.1.16.4 BIEERE

UIFD 51T LY MCE AN NTC Y— 3 2 X &l - CRIEFEIR#E (OTP) HEREA ML L %
T —HRAICIE, NTCH—IRAZ ETNT v TR Z > THERIEEZFR L9, MCE DA, »E
R OH N Z2E 7 LT, REARER OTP v > M U2 LE WMEVsuraown LR LET, ZDL
SUVMEIXT AT AN v v MU SN IR Tonuaown (AT LET, H— I 2 X D4 ERIEEOH
T D3Vshutdgown @ FIEID & OTP 74— b HESNET, OTP ¥ v ¥ 7 L EVWMEVshutdown
‘Tshutdown’’X T A — X 2> CHETX£7,
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TNTC
Tshutdown

Vnte

Vshutdown

51 BEEREOAD =X LK

WEE 7 4+ — L ORAEICKHINT HT 7 2 3 L, FaultEnable # 4 FI v 7 =X T A—=XZDE v K
6 AL THRETEET, 2oy Mty hahizGa, T—FX A7 — b~ VM FAULT A7 — b
2720, BE—FIEBEAEIELET, 2Oy bRty RSN WESE, BE—HX AT — v UL
FAULT A7 — MZR 69, B—Z 3@ 2kt L £ 97,

2.1.16.5 DC NRBET/KEF(L#E

WAEE/KEE Y 4 —/v bid, DCAREENBEE 2 HREBREL S WEZ EF-72 0 FR-72) Lz
SR a7,

DC NAEEIXE—F PWM A 7 VEICHIESNE T, HEINTZ DCAREEITE— AT 4 VF %
WiE L CEER A X ERELET, ZOMEIZVACFilt 2 b5 S 2 LN TE £9, LPF O EE
1L — 2 il PWM BB K> TikED 9, 728 20E, T— Xl PWM JEE £ 15kHz D54,
DCANAREEDOY TV 7 b— MI15KkHZ (12720 £9°, Z DA, KEE Tdecay 135 2.1ms & 720 |

H o BA T JERENIHK TeHz £ 720 F 9,

A

Vdc cov

Ve ov

Vcrit

‘\‘ VdcﬁUV ‘J‘

\/ \/ \/ \
| | | if
L] L] L] 1

\/

K52 DCANRABEBEMEELFED LEXVWVEDK

X 52 IZ77T & 912, VACFilt DB Vac ov (‘DcBusOvLevel B3 L » TREFRE) % LEIAEA. X
5 FaultFlags E— 4 ZH DOy h 23> F&#vET, FaultEnable’”’ X7 A —X DBy h 23k y b &
nNo5&E. ZO74—/b MESwFaults &t —F# BRI KM S, E—F A7 — b~ X FAULT 27— b
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~BITLTC, E—XOEZEIELET, ZTOE Y b3y SR WEGE, SwFaults 25 D %3 5
t > M ’FaultEnable’’X T XA —X |2 K> T~ A7 L, 2D 7 +—/L ME’'SwFaults’ ZE 5 ik X u7s <
RV ET, ZOBRE. FE—HF AT — h¥ T UT FAULT AT — hA~BITE, B— X 3ERE) LslT £,

VdcFilt DfEAS Vg o (‘DcBusLvLevelZZ#KIZ L » CRRERTEE) % FlRIS GG, X9 5 FaultFlags&— %
EHovry h3nty hENET, ‘FaultEnable’”’RT7 A —XDEy b33ty hE&nd L, ZD7 3 —
IV ME’SwFaults B — % B K S, E—HX AT — b~ V0L FAULT A7 — b ~BITL T, —#
DOBRENZZIELET, 2Oy bRty FENRWIEE, SwFaultsZEHOX LT 5 E v B
IX’FaultEnable’ /ST A —Z 2L > T~ A7 &L, D7 +—/L MESwFaults ok X ne< 720 £
T, ZOE., BE—H AT — F~ T UL FAULT AT — FA~BITE T, T— & 13BRE) Lk £,

VdcFilt DfEDS Vge cov (‘CriticalOvievel 252 L » TEREFHE) % EHIAHE. T—XITE HITEIE S
. 74—V b7 VT ENDHETErRY FA000]235 A SN E T, Zol, [TRAEELE (Critical
OverVoltage) | 74— /v FARESNE T, o IRFEELE] 74—/ MIEDICTE EEA,

2.1.16.6 KFA{RE

MCEIZE—XDRHATZ7 +— /N 2R TEET, T—FXOWVTNDPOMHPEFR I N TWRWEE, HD
UVNEIHEE DT — 2 BRI TEENIEAE L TV DS, EBBEERIZIE LUVMEIZZ2 Y £H8 A, PARKING
AT — N OFARZOT I O EIRMED Lnase 10ss & FEISToH5E . RIE7 +—/L M3 RS NE T,

Lyhase 10ss /X PhaseLossLevel’ /X7 A — & ZAfi o TERETE £7, ‘PhaselLossLevel’ D7 7 4 /L MilE,
MCEWizard (Z & > CULF O XA~ CHEBMICHE S E T,
LowSpeedLim 4096

PhaselLossLevel = 25% - 2006 lrated rms * V2 Rs Gyt * Ging -

Vre f_ADC

RIAT 4+ —/)v b I3HERR D & FaultEnable’”’X 7 A —X DBy N8I3y haivEd, ZD74+—/L bk
1T SWFaults BT K SN T, T—HF AT — b~ UM FAULT AT — h~BAITL., T— X OERE) % {5
IELET, ZOE Y Ry IR WIEE. SwFaults 2 D5l 9 5 B ME’FaultEnable’/X T X —
ZIZEoTwRAT &, ZO 7+ —)b MESwFaults BT K SN2 <72 £, ZDHE, T—F A
T— F¥ T X FAULT 27— RABATE S, B—Z 1 38FE) kel £,

2.2 AR G &

JHEWHE (PFO) 13, BEDT 7Y /r— 3 VACHW CHIFREIOZRIE LT, ANEHITE 2 AJ)
BIE L —HSWHFETT, NI 0~1OMTELL, ARITH NS HWES) & BB DILEE
KLUET, NEAE L RBRRE N L, BEN@EIETE ET, BT, PFC OMHEEE
AT B SIS RE STV ET,

Vac

4—
Ipfc

K53 HAS—2Z L PFCEK

X 53 |37 —Z F PFC F7Ru ¥ OfEMEAL L7~ BRI 2R~ LE T,
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Voltage Control Current Control
—— IRectlim PwmPeriod

—— |GenLim — i
KP K kP KI TMinOff

Yy Current Pl

vy Voltage PI l
Jl_ Output= L IRef + » OUtPUt+E PWM

TargetVoltage o | VdcRef +

o2
b

| - -3
+
T LIMIT [y LIMIT
VdcRampRate
»
P Feedrorward
ontroler
_» Contre
Fault lave e— Vdc
Detection
AbsVacRaw ADC vac
Measurement
VdcRaw Ipfc

X548  AEEEO by T LUK

MCE @ PFC I EE L N—ADHIHZITNET, Z D7, PFCHIZIET 4 — K7 4 U — Rk Oz,
WNERE L — 7 EAMEENL—T D 2 SOFIEL—7RNH 0 £, BEE= bu—J D DICERS N
TACELEZFELC, BiizELRDOET, Eiar ha—J0OHNT7 4 — K7+ U — KHITM
B, BRa~r REERLET, 2O PFCHIBITTRITIX, A X7 Z&E. ACT7 A VEE, BX
WDC ARAREBEDE Vv TRV TT,

MCE IX 2 fi¥8D PFC AR P&V AR— kL E T,
1. 7—RA FE— K PFC

2. F—7 LR—/L PFC

£_¥_j$%% .~ :::_4$ 1

AC Load

AC Load
Control Caus :i

/1

<:BUS

AY
/1

Control

Boost PFC = Totem-Pole PFC
XI55 PFC bRy

7 —Z k PFC I Lo W, &b AR PFC hARR Y T, 7—A M AR T Y v P& A
F— R TOERINKEWD, HEVIRATIEIDHY THA, 7TV v UXA 4 — NI L D8 K205
HZEEBEMELET Y UL RAOEFLHVETN, 7Y P L APFC Y Y 2— 3 ORFT EMI
DORENS LT, AN "—F 7 arplOFEMMOMRIIIEATEEEA, F—T 48—
PFC X7 U v ¥ LA PFC O—FTT A, EMI OREIZH Y £H A, @i IGBT O3 L. SiCX° GaN &
WO 2B RX Y v TR NREGEMICAT AR 2> T2 D, h—T LR —/L PFCIIMERD T —
A N PFCIZEDY 9 DFEL LTEL OIERAZED TWET,
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ACEEA V&7 Z&EiE v 7 Ol=oll@lizet oY &3 b—F LR — 1 PFC il [ # %
HEHT D DITIER IR TY, b—T LAKR—LPFC bR ViE, FOMEE LT, 7—A b PFC A
TR EMERFIEEE 20T E LET, MCE h—7 AR —/LiREFO 72 HEOIEHIEE K N— R =7 O
BHEMEZ B/ NRICT 52 & T, ACBEICITE#EL L V2L, A v ¥ 7 ZERE o 7I2i%

DCYU L ZIZ1yvy MEFIZMHEH L CWWET, ACEEDIMEAHT2BMON— Ry 7 I1IH Y £
Vi, TUFNGIEDIZD, DCU 7 D1y vy bbb AV E 7 XOEBERIGEREEHHERTLZ L0

.

2.2.1

AT — MLE

E—T g Ul Y (MCE) 1, iGE), ik, BXOEBOTXTORT— NS 527 — |k
< UENBLTWET, AT — bV U BRI Ims ICETENE T, A5 20RTFT— 0BV E
T, =4 Y OHIEDIRREIZ“PFC_SequencerState“ I RFE SN E T,

F11 REOFPHALES
AT — K =R — . WD —lr v A
No. 25— k AT — k DERE BEANRV b 2F— L

0 IDLE oy ha—FOERBEAEL., | XT A= PNIEFIZHA | STOP
FIENLZZ DO AT — MIAD E [IAENT-E &,
T BNR/NTA—=HFT 1y
7 NIWE L #lEXZ o A
T— MIHEED 7,

1 STOP AL —havwr Fgb, R | BiithEROLT 78> b OFFSETCAL
DI DOERPB L OBERE | HERRFET,
NEITSINET, 2K —ha<wr R, RUN

2 OFFSETCAL PFCEE v I ANTIDT- | B4 7y MEtEE STOP
SOF Ty MR, ZOA | T,
F— N3 256 PWM 1 7 L
Hkfe L £,

4 RUN 1E% 72 PFC BRENE — K, AbhyFa<wrs kR STOP

5 FAULT il S D 7 5 —) b3 & | “PFC_FaultClear“Z %z 1 | STOP
nHE, PFCITEIEL (FiL | #EZ AT EITLD
FTEHREILCWESGE) . & | 74— 7T avwy
WUSND AT — x5 FAULT | RELET,
AT — MIAD F7,
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v

IDLE

SequencerState=0
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— —> FAULT

ParameterConfigured=True

A

After 256 PWM Cycles o Fault o
OFFSET_CAL > STOP > FAULT
SSequencerState=2 - SequencerState=1 < FaultClear=1 SequencerState=5
ADOffsetCalculate= False
A
RUN Command
Y
RUN

SequencerState=4

56 A7— MLE7o—F%—h

2.2.2 {RAERE

2.2.2.1 PFCEERHR#E (OCP)

MCE (Z1%., B SA7=liE PFC A X 7 X Eia H B0 UORRIE S 1U72 OCP L & UMl & el 3 5185
THREEN DY £1, ZOBRIIHRIE SN A X7 2B OCP LEXVMELZ#EZ 5 E PWM H %
NI LET,

(™M P~
J; M
AC N

oy
e
Rs

MCE Device

Vee

R2 R3

1) T vFA70CPT 7 r—rarX
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PFC OCP Threshold

PFC Inductor Current

PWM Output

Digital FilterInput ~ --- I I

Comparevalue: I . [ B
PFC_GateKilTime

Timer Counter ~ ----- I’!{ll

Digital FilterOutput ~ ----- f

M-—T——>} _________________

?

PFC Gatekill Fault

(2) 7 v F A7 0CP ¥ A T

‘ (MM ‘ P~
=
s
v "~ —
Rs i

Vee

1
PFC_GateKilTime * 10.4ns- -

MCE Device

vvvvv
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l

() ¥ A Z VB OCP 77U r—3 3 VX
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PFC OCP Threshold l ‘ l l ‘

PFC Inductor Current

PWM Output

TRAP_FLAG

PFC_FaultFlags[0] Update I I

50 ms 50 ms

PFC_FaultFlags[0] Output

(4) YA 7 JLVENL OCP # A X v 7 [¥

X 57 PFC %7 — MFIRE

X 57 (2)B LK 57T (@I Lo, WER MY v 7HEEIINSa o XL —2 2 FHLTHET, b
Vo 7L YVE S RETEIC K - T Eh S D 0 BRI 2> TR 7Y e 77 A CTEEd, ZOH
JJ1Z PFCREF B/ CERE S LE T, OCP Y w7 L~V DFHEZ LI IR LT,

iTripLevel [V] =iTripCurrentLevel[Amps]*CurrentinputScale [V/Amps] + AmplifierOffset
CurrentinputScale= Rshunt*ExternalAmpliferGain
OCP H§## 121X, 7 v F A7 OCP LA ZVEALOCP D2 >DA T a v £,

T F AT OCP A7 v a lid, K57 (NIRRT L 2IT, @AM A X&ahiEd 5 720 O N E T HE
A /5'/1/74'11/5'7532%")&?”0 ‘PFC_GateKillTime /X7 A =X DIE%EHREITHZ Lk, F—hxL
AR 2R ECE E9, @ERT 4+ —/V FEREIEDHITIE., F5E L7 GateKillFilterTime O, A
TMEFNLEELTWDERERHY ET, ZOT74— )V NI THZ ENTEEHA,

TANEEZARIINE 2 N —F NI ST R T END L-VUICEREINLET, K57 QUTRT
Xz, AU F 7 ZEBRPIEBESNIZPFCOOCP LEVWMELY bEmLl b s, Wi SL—H2HH
e Yy 7 HIGH 12720 9, ZOFRER, 2A~B A MR LET, arb—FHEEL N
AR TCrY vy 7B ETCTENREE, XA4<T )y hanET, ¥ A <D PFC_GateKillTime’E T

1 LT HREICKES ST 255, PWM I IE 7 07 7 A3z Ny U7 LUV AD 77,
DTV MIT AT THZENTEETA, ZD7 4 —/L FMIPFC_SwFaults’PFC 2% ik X,
PFC A7 — F~ T X FAULT A7 — F 4T LT, PFC OEREhA{Z1E L E 97,

ZDT F—)v NI, WERIREN 2 Ao de & X1, "PFC_FaultClear PFCASRIZ 1 Z#E X AT Z &1IZ
FoT2Z7 VT TCEET, 74— N 7 UTERIENRKI) LT26E. PFC AT — h< 2 (L STOP A7 — |
~BITLET, PFCOCP 7+ —/L M HER S L7z, PFC A7 — h <=3 A RUN A7 — MIZE - T PFC
BEAZHEET L L oI X T 512id, =2 —FPFC_Command’ =1 2t~ hTARERH Y 9,

‘PFC_GateKillTime’ | XE#H) PFC /XT A — X O—FE T, W8 7 4 —/V MRHIZXT 5 47— b VIR e
FRELET, ZOHEOAEIHAIL0~960 7 1 v 7 %A 7L TF, EN 1 THIUE 1/96MHz =
10.4167ns [ZAHS LE 3, 7 7 4L MEIZ 48 T, Z AL 0.5us (ZHHYE LET,

X 57 Q) B IV ET@IIRLZL DT, YA ZNVEN OCP AT v a Tk, 4 X7 XERMPEELE
WC@&PL%W@iD%m<@5&\W%Z/AV~5mﬁiD//?HmH 0 ET, FOR
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e PWM HADIFEGIZEY v 7 LOW IS/ D, A X7 Z&ERH PFC O OCP LEVMEL D HIK< 72> T
Hh, PWM A 7 D& FTLOWDEFIZ720 9, EHD PWM A 7 VOHIOIZA v X 7 X &
23PFC D OCP LEWMHE LV HIRWEGES, PWM HJIEHEBE L3, A &7 X EFN PFC D OCP L&\
L b EEEWEAIE. PWM I 7 LOWDE E &0 4, OCP 74—V b 0334T 25
E. WESTRPF E Y B EEIMICE Yy hENET, ZHETEICTY Y NTH2XERHY £9°, 50ms 7
IZ TRPF By N OfEMFEAELH 41, ‘PFC_FaultFlags Oy o lca v —EhEd, D%, TRPF
By MIZ U7 S ET, OCP 74—V ENEEFES> TWAHEAE, TRPFE Y MIH> EL 7 U 7 ENE
/A, PFCOCP 74—/ h23 1PWM B A 7 LD AHIEAE LT-5451%. 50ms O] ‘PFC_FaultFlags & D
By h0oMR1ICEYy FENET, VA ZIVENLOCP 47 a U NEIN S 7284, PFCOCP 7 +—/L b
DHRAELZDL, PFCAT— F~ T T RUN A7 — NI E Y, PFC_SwFaultsZZ#H o> 0l v b
SENFEHA, 2—H|LPFC_FaultFlags D E > + 0 DIEZ FEAHL> T, PFCOCP 7 4 —/L h DI 2k H
TEET,

2.2.2.2 DCEEE/KEEHRE

DC NAEEN L EVMELL FIZ/2 5 EIRBEENE Y b S, DCARELEN LEVMELZE X 5 S FEEN
v hEnFET,

DC NAFEJEIXPFC AA v F 7 A 7 VEICHESINE T, HE I/ DCANRELEIXe —R2A T 4L
X Zmim U CEEN ) A A ez St ET, JIE S 72 DC /N A EE T PFC_VdcRaw’PFC 284870 & Hit 7
MAHZENTEET, 74 VZAE I DC AN AEEILPFC_VACFiltPFC 25 bHi Al s Z LN T
£9, LPF ORFERIE PFCPWM B EIC L > Tk 0 £,

‘PFC_VdCcFilt’ DfEiA3‘PFC_VdcLvLevel’ & D $ KW GE (X, ‘PFC_FaultFlags’PFC 2D E Yy F 1 3k y F &
ET, ‘PFC_FaultEnable’PFC ¥ A4 I v 7 RXT A =2y M1 RkEy hEahd e, ZO74+—L k
IZ‘PFC_SwFaults’PFC 24T B X 41, PFC A7 — b~ T U d FAULT A7 — h~AT L C, PFC OFR#E) %
EIELET, 2Oy b3ty FENRWIEES. ‘PFC_SwFaults B O%tsd 2 vy ME
‘PFC_FaultEnable’’X T A —HX |2 X > T A7 S, T D7 #—/b MIPFC_SwFaults Z 2 Sk X 7z <
20 ET, ZOBERE. PFC AT — b~ 0F FAULT A7 — b ~B4789, PFCIZBREN LT £9-,

‘PFC_VdCcFilt' DfEiA3‘PFC_VdcOvLevel & W & mW A 13, ‘PFC_FaultFlags’PFC 28O > h 223t v b &
NET, ‘PFC_FaultEnable’PFC ¥ A I v 7 XT3 A—2DEy b2 Rty hEahbd e, ZO74+—L k
IZ‘PFC_SwFaults’PFC Z%XIZ Mt X 41, PFC A7 — b~ T U d FAULT A7 — h~1T L C, PFC OEXHE) %
EIELET, 2Oy b3ty FERRWIEES. ‘PFC_SwFaults B O%tsd 2 vy ME
‘PFC_FaultEnable’’X T A —HX |2 X > T A7 S, T D7 F+—/b MIPFC_SwFaults Z 2 Sk X7z <
20 ET, ZOBEE, PFC AT — b~ 0F FAULT A7 — b ~B4789, PFCIZBRED LT £9-,

ZDOT7 F—)b ML, DC/NRIBEFIRIEF 72 IMEEIRAEN 72 < Ze o 72 & & 1Z, ‘PFC_FaultClear’PFC 254K
W1 2EBXALZLICLS>TZ YT TEET, 73—V "7 U TEENKSI LT8G, PFCAT— |~
UL STOP A7 — hA~BITLE T,

2.2.2.3 ACBETLMEELIRE

PFC ~® AC AJJEJEN LI VMELZE A5 & ACIE/LE7 +— /v F3E v FZi, PFC ~® AC AJJ&EE
NLUEVMER FES & ACIKEE 7 +—/V b2ty hERET,

AC AJTEJEIZ PFC AA v T YA 7 VEICHIE S NET, AC AJTE/LED RMS fEIL PFC A7 — h~
VOEFTEIEHESINET (F 7 40 MEIK Ims) .

AC JBFEJE 7 4+ —/L b, VACRMS DFFHHAE % ‘PFC_VacOvLevelfi & i 45 Z Lz ko T & E

3. VACRMS DfEAYPFC_VacOvLevel’ ¥ & 5 5 d, ‘PFC_FaultFlags’PFC 2% Dty F 523k > h &
ET, ‘PFC_FaultEnable’PFC XA I v 7/ RXT A —=2DEy h5REy hEhdE, ZOT74+—/L 1
IZ‘PFC_SwFaults’PFC 242 M X 41, PFC A7 — b~ T U d FAULT A7 — h~{T L C, PFC OFX#E) %
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BIELET, ZOE Y b3k Yy FENRWEE. ‘PFC_SwFaults 2 D% 5 By Mi
‘PFC_FaultEnable’’XT A —H |2 Lo T~ A7 &3, Z D7 #—/L MIPFC_SwFaults’ Z I (i 7 <
0 ET, ZOEE. PFC AT — F~ U 1E FAULT AT — F~B4789, PFCIIERE) Lt T £7°,

ACIKEE 7 +—/L ME. VACRMS DEFFHE A ‘PFC_VacLvLevelfl & thilsd 5 Z LIt k> CF 2w 7 LE
9, VAC RMS DfE23PFC_VacLvlevel’%Z Flal 5 541X, ‘PFC_FaultFlags’PFC 24Dty b4 3k v b &h
F 9, ‘PFC_FaultEnable’PFC ¥ A T X v 7 RXTFGRA—=H Dy b4y hEndE, ZDO7+—/L ME
‘PFC_SwFaults’PFC I S, PFC A7 — b~ 3 1% FAULT A7 — h~B1T L C. PFC DERE) % {5
ELFET, 2oy b3ty b ENR2WIEE., ‘PFC_SwFaults 4 D% i3 % B MI‘PFC_FaultEnable’
NRIRA—=RIZE T~ AT S, ZDO7 4 —/L MEPFC_SwFaults BT kS /2 e £9, 2D
%A, PFC AT — b~ 0 FAULT A7 — F~BATHET, PFCIXBRE) LT £ 97,

ZDOT7 H—)v ML, AC AJTIRETIRIEF T2 K ELIREEN 72 < Ip o 72 & X (T, 'PFC_FaultClear PFC &%
W1 2EXAL LIS T I T TEET, 74—V 7 UTEMENKS LT285E. PFCAT— |k~
X STOP AT — h~BITL E£1,

2.2.2.4 AJIERERE
ZDT F—)v NI PFC ~D AC AJJEEBAES R EE & R o561y FSvET,

AC AJ7JE I D B KIFRAE S K OV /NI BRI L, 38R S 72 A8 AC A A U2 555y C MCEWizard
X > THBEIMICRE SN E T, AC AJTEHEDOAFME L LT 50Hz 23R L7=345 . EBD AC AT
JEI BB D E ZhEIPHIL 45~55Hz & 720 £9°, AC AJIBEIEELDAFME L LT 60Hz Z 3R L7285, FEES
D AC AJJJEWER DA Wi IE 55~65Hz £ 72 97,

AC AN E D e/ MEIFRMEIL PFC AT — b~V U OB HBICHER SN ET (5740 ML 1ms)
BE SNTCEE TR A 7 v G/ilBRE LV K55, ‘PFC_FaultFlags’PFC 248D > |k 3
Nty hSNET, TOT74H— IV MNITATTHIENRTEXRWZD, 74—/ MI'PFC_SwFaults’PFC
BRI E N, PFC AT — b~ U 1X FAULT A7 — h~B1T L T, PFC OEREZ {51 L £,

AC AN JE B D B KHIFRAEIL. PFCPWM ¥ A 7 VEICEI TSNS B 7 v 2ABHO 7 vt AHH|2HER
SNET, K PFCPWM B A Z VT, B0 ZIEHs Shv, BRHBIBRE & i ESnE4, v 2o
B RKEIREZ LR S5E. Ba 27 a X360 7B A 7 VIR O KIEO HITIZ RS0 678 o 7
EWHZEEEWRLET, ZOT74—L b2ty NN A . ‘PFC_FaultFlags’PFC 2D E >~ k 3 73
Yy FENET, ZDT 4 —/b MEIPFC_SwFaults’PFC %12 Kk X1, PFC A7 — b~ 1% FAULT A
T — h~BAT L C. PFC OEREh 25 1E L F 5,

ZDT7 F—)v ME. AC AJEREL T +— /v F 23 7e < 7g o7 & Z|Z, 'PFC_FaultClearPFC A%%1Z 1 # & X
A Z LIk TIZ VT TEET, 74—V 7 TEAENEKS LIZHE. PFC AT — b~ 0%
STOP A7 — A~ BITL £ T,

M BE—SHIDOED T 4 —s N, PFCIEIEIESE T,
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2.3 2 —HF— K UART

a—HE— N UART BE1X. T—XHET7T 7)) r—a b HOV U TNV TEFETED A —T 7V
F7o banlt LTRFENTWET, 2o a barixy o 7ol igiEo~,f 7oz b
B—FICORBHICEETHENTE, T—HFHIHHOAZ L L THESE S Z N TEET, —H
DEXERT7 7R T TV r—varThlansxy hv—x27 (A—xv hU—7 ETHRXK
15 /—F) Z% R —FLFET, % UART 2~ RiL 1ms I I E T,

a—HN, HAXYA XENT UARTBEZ 1 ha voFEEEZHBREHTOEEIT. B2 322611312
AN DR EAHREZR UART KT A RO JF1EE M > TITH Z N TE £,

2.3.1 A—L—h
MCE |Z==—#F— R UART CUL FOR—L — " HELXZ VAR — FLTWET,

2400bps. 9600bps. 19200bps., 67500bps. 115200bps. 33 & TF 230400bps,

2.3.2 F—H T L—A

TR T L —LbDT7 F—~v a8~ LET, VMU T 4T 75—~y hMEDIL TV
FEICHER L TLEE N,

Node
address | Command | Data Word 0 (2 bytes) | Data Word 1 (2 bytes) Checksum (2 bytes)

(Low byte) | (iGN BYE) | o pyte | Honoge | LowBye | HghBye | LowByte | HghBye

Standard message (8 bytes)

|58 UART 7T —& 7L —.A

2.3.3 J— K7 FL A

)= RT7 RLVARET—Z 7 L —2DRHIDNA v T, [F—Fy hT—TNT1EDYAZPEHD A
L—T7ZHICED X H SN TWET, AL—7 ) — REENEN—ED ./ — FID B fHTF b6
TWET, AL—TEFFEULIDZFOA v E—VDOAERBLIEVIGE LY TxET, BARHEOR
DIZERINTZ 2 OOFREEET FUARHEINTHET (0x00 BLNOXFF) , A vE—IUN
address=0x00 TIEINT-HE. TR TCORAL—TPRa~<wry REFEITLETH, v AX~DOLEITEE
LEVA, ZNEFEEDODAL—T %2 o%y NU—7 OBEITHER T, ~AXITTXRTOAL—T %
FIRFICHIET A Z ENTE D720, 728 201E, Avb—U2 1{FELA 7T TIRTOE—H 24 2T
HEWNoT-Z ERAEREIC/R D £, 7 L— A address=0xFF TZE SN HE1%. AL —TiXa~v o K
EEITL, FvAZADOIRELEEFE LET, ZHd, 15 1ERT, ~AEXBRAL—TD /) —RT7T K
L A& N5 72 WG A0 D BN IR WA TR T,

F12 J—FT7 RLADESE
J—FK7 KRV XR a< v R
0x00 TRTCO/) —KRa<vr REZEBLIOETLETN, ILEIXILERE A,
0x01~0x0F FILT RLREEFS ) — RFOIR N a<wy REFITL, ~AXIISELET,
0x10~0XFE TRV P~
OXFF FTARTO /) — FRavwy FEZEBIUOETL, ~RAZIUSELET, 151
R DG EIZOAERAEETT, Fl—Fy N =72 ) — K S
TWAEAIE, BAaPELET,

Reference Manual 73/196 V1.3
2020-4-26



o~ _.
iMOTION™ Motion Control Engine |nf|ne0n
Software Reference Manual

V7 =T OiA

2.3.4 U 7 EIntRE

U7 UInRGE &1, UART BE A —ERRI 2 WAL, E— 4 &2 EILsE 52 8T, —fHoT 7Y

=y ar T, A varie—JFE—40ar tun—7OWBEEHERELET, BETIRCT A
N OEEITIE, RO DICET—Z HEIET D ENEE LV E ST T, I OREREDA R/
MHEB LY 78N Z A L7 7 FOFEIL MCEWizard TITWE T,

2.3.5 a2 KN

UART 2~ RIZF—Z 7L —LD2HFEHD A N T, By hMe0lida~vr Ra— REEELET,
'y MNINET — 2 7 b — LD MERTHRE Yy N TT, vAEZNREEFETLHTXTOT—F 7L —ALT
T, EY R TRZ7 U T7EINTWVD (20) MERHY FT, AL —TREETIHITXTCOINET —X
TL—ATHE, By TRy FENTWD (1) RERH Y 7,

313 UART 2~ REHE

a< K (Ey he:0]) = B

0 AT —H A HREL
1 TH—IV T T TO Y TEKR
2 HIEIA S — RoOEIR
3 B — & 4 B AR OFRE
4 L7V, AL —T [~ AXITGE LRV,
5 LU AL G
6 LA R EE AR

7~31 AL, AL —TF<AXTSE LR,
32 RT A =By NOFRARE T IIRAT

33~127 ALV, AL —TEAXTSE LR,

2.3.6 Fxzv 7Y Ah
Frxy VAT Y N7+ —<y T, LLFOXIIZHEINET,

[~ F: /J—RT7 RLR]+T—HU—K0+7—XU—F1+F =7 H% L =0x0000
=P UART A V' F—T = AZF = v 7Y LU — Rk ET DL, K581t Lo, U by
TAT 7=~y MPMELNDRICER L TIEIN,

F v 7Y LOFEH]
AJ): J—FRT7 Kb R=1, avr =2, 7—#U—R0=0x1122, BLOT—# U — [ 1=0x3344

[2~> F: /—FK7 FLA]=0x0201

F = v 7 W L =-1x(0x0201 + 0x1122 + 0x3344) = 0xB999

FT—=H Tl —5: X0l (/—F7 RLANAR) | 0x02 (<=2 KA k) . 0x22 (F—ZT—K0D
THAANA R) L 0x1l (T—FT—FRO0DENANA ) | 0x44 (T—XT— R 1D L
NAR) L 0x33 (T—HT—FR1DEMNNAAR) | x99 (F=vZHLT—RDOTFN
NAR) L 0xBY (F=v 7 VL T— KDL )
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Infineon

2.3.7 UART X v &—
— o S =
23.71 AT —HZRAFAERY : 2= K =0x00
Node Command StalusI Code Checlksum
Master - Slave f(*f%'y = | o (2 bytes) 0x00 0x00 (2 bytes)
| |
T T T
Slave > Master gl;de Command Status Code Status Reply Checksum
(Reply) ?1 b'yef; = 0x80 (2 bytes) @ b)lltes) @ b{tes)
1
K59 RXT—FRFHEHRY a<w N
#14 AT—HRa—FRBLORT—ZRHE
AF—HRAa—FK AT —EF R L&
0x0000 FaultFlags (74— s7 T v )
0x0001 Motor Speed (& — & i)
0x0002 Motor State (E—% 27— |)
0x0003 NodeID (/— K ID)
0x0004~0xFFFF 0x0000
TH—I)L v O YT . a<x F=0x01
Node Command Checlksum
Master > Slave ?f(zzets; ~ 0xX0L 0x00 0x00 0x00 0x00 (2 bytes)
1
Slave - Master Node Check
(Reply) A B B e R R )
K60 TF—NbDIYTa<wr R
2.3.7.2 HIHASE— ROERE : 2+ F=0x02
; T
Node Command gg X:a?;—g Checksum
Master - Slave address | "2 - 0x00 0x00 0X00 5. Freq (2 bytes)
(1 byte) 03: Duty |
00: UART I
Slave - Master Node | d 01: Anal Check
(Reply) ?‘ljdk;i? S0 0x00 0x00 000 | . F:eqOg (2etfytsél;[)n
03: Duty |
Ke1 HHIBEANE—FRa< K
2.3.7.3 Motor Control: =~ > K =0x03
Node Command TargetISpeed Checlksum
Master > Slave ?‘lj‘:)'elss = 0x03 0x00 0x00 (2 bytes) (2 bytes)
yte) 1 1
T T T
Slave > Master ag‘;de Command SequencerState MotorS peed Checksum
(Reply) Py in: = 0x83 (2 bytes) @ blytes) @ blytes)
1
62 E—Fflffla~v R
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7E: TargetSpeed=0: -t — % {£il-, TargetSpeed#0: & — X 45 H)

Infineon

~ =4 . N N
23.74 VIUVRZEHERARY : a< F=0x05

T

Master > Slave adcress | COMmand | AP 1D |Regster D | g,y 0x00 Checksum

(1 byte) = 0x05 (1bytes) | (1 bytes) (2 bytes)
1
T T

Slave > Master a('j\‘c;)rizs Command [ APP ID [ Register ID Register Value Checksum

(Reply) (1 byte) =0x85 | (Lbytes) | (1bytes) (2 bytes) (2 bytes)
1 1

K63 LIUREFTEARY a<w K
BN ~ . N N
23.75 LVIRFZEZIAKR : 2= F=0x06

T

Master - Slave al'i\‘c;)rizs Command | APP ID | Register ID Regisler Value Checksum

(1 byte) = 0x06 (1bytes) | (1 bytes) (2 bytes) (2 nyIES)
T T

Slave > Master a('j\‘c;)rizs Command [ APP ID [ Register ID Register Value Checksum

(Reply) ( byte) = 0x86 (1 bytes) | (1 bytes) (2 bytes) (2 bytes)
L 1

Xl 64

2.3.7.6

VIVRFEZXAHB AR

IRT A—F DFHFIRABE LORIF : A< F=0x20

ii\%"\i-ﬁ‘o

Master > Slave

Slave > Master
(Reply)

IRTGRA—RFHHAI A~ R, 1 =0T RTD/RTF A —X ZEH RAM (&2
Node Command I Param Checlksum

?‘l"é'y‘i: = 0x20 OXOIOZO 0001 setno @ nyIES)

Node Command I Stelltus Checlksum

E(’“l"é'y‘i: = 0XAO OXOIOZO @ blyteS) @ bly‘es)

Xl 65

INFGA—=FFHRAFHFA< R

INTA=BRAFA~ L NI RTONRT A= L2 17T vy a~—VIRfFLET,

Master > Slave

Slave > Master
(Reply)

Node
Command Param Checksum
address - 0x0021 0x00
(1 byte) = 0x20 | SetNo 2 b)l/tes)
Node I I !
Command Status Checksum
address - 0x0021
(1 byte) = 0xA0 | 2 b)lftes) 2 b)l/tes)

Xl 66

2.3.8

T A= RAEw L R

Fl—%v NU— 27 I8 ) — a2k
5D MCE % [Al—® UART R h U — 7 ([l CE £97,

AL, MeT AL TS ES W,

A MCE /— RO TXD B, MU YA VIZERT HH1IZV 3y hX—F A 4 — NIRRT OLERH
DET, £/, ~AXZ a3 ba—J 2L 4.7TkKOhm O 7 LT v TR LB T,
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(infineon

Master
Controller 3.3V
TXD RXD 47K
TXD RXD TXD RXD TXD RXD TXD RXD
Node 1 Node 2 Node 3 Node 4
(IMC) (IMC) (IMC) (IMC)

X| 67 VUART Xy hU— 7 £55t

2.3.9 UART ={31B%E

PEAREZR IR AE (‘InterfaceConf0’ /X T A —X D w K15:8]) &, KA FMNHLD A v E—TD%E L INE
A=Y DOREOMICHEATE £9,

2.4 JCOM F v @

JCOM A > Z—7 = A AL, MCE ZBiEh 32— 27 (LRIET 27 L£5L) &#A MCU (IR
XA a7 LED) OTT a7 harfgo- RS NENGEEEZIT S 2O DFE 2T 2
EOICRF SN TWET, JCOM A U H —T = A ZTHNERT Y TR — b2 L £9, JCOM 7' k=
JVTHER, 1BO~YAZ L 1 BEDALV—T2HT5Z2 2 HELTWET, JCOM A F—T = A
A X InterfaceConfl’’XT A —Z D > b7 4 —)L R[2:0] 2 L THZhC T £,

2.4.1 BEE— RN
JCOM A v Z—T 2 AT~ AZ AL —T O CIHFEHE— FE2HR—FLET,

2.4.1.1 FER#AET—F

FERME—RFTIEZ. A7 (MCU) BN~AHX L LT, Ta7 (MCERXR—ADE—XHIH) NAL—T L
LCEMELE T, T XRTOBEEEIAZIZL > THBINET,

AL —TMNBIE, TarnoOREN/NEOBETUHEIND L HIZ, JCOM A X —T = AR
FTANPE IABIRE SNV E T, 15 FIFO I+ T — 2 BNERI N D, JCOM E VAL N KT N
MNITEINET, ZESINTZT7LV—AFETaNT, AveE—YXMue—RpfHanEd, Avt—
ATVl b (MO) BEICHKSNT, a~r FBIOIGE 7 o ko L - CRE 2178 ET
INFT, TOHk, IRET7 L —LPERERINT, EEFIFOICELNE T,

2.4.2 A—1L—h

JCOM A U H —T = A4 AD KR — L — MIEBFEE 72 3B ISR E TE £, A2 6.1Kbps~
6Mbps TJ, 7 7 4/ h®AR—L— L 1Mbps T,

Ta7DICOM A v F—T A AN, AaT & TarDOR—L— MEKOR—FIZL > T3 EL LT
L — AT —5FE S, TaTDICOM A v Z—T A ADAR—L— MIHEWIZT 7 4/ ME
(1Mbps) 2Vt v hENET,
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2.4.3 AvE—TU 7 L— AKEE

£ IJCOM A b=V T L —AFUTFO7 4 — /L RTHEREINTWET, BMEV—Fr R TENLAELE L
9, UTDOX68IZ, JCOM A vE—I 7 L —AMEEDOFEMEZ R LE T,

Fla Se Res Message CRC Fla
& a MO | Data[0] | Data[1] | Data[2] ‘ Data[3] &
lbyte | 2 2 4 bit 1 byte
(OXTE) | bit | bit 4 bytes 1 byte | (OXTE)
X 68 JCOM % o&—T 7 L— At
Flag : 7 L= LDIMERE LORE DR,

Seq : ZDY— U ARFITRS Ty = VAT =)V N ERIT ool EbivE T, EEERE
i, Seq FEFIL T L—AEICHMES L, ZEWTF =y 7 ShET, SeqFE SN —E LAWY
HlE, 7V — 2 RERER S, ISEITERESNEE A,

Res : PFkAE 95 72D PRI P
MO : DAY=V AT V=l NEFIIT — X ORGIEEERLET,
Datalx] : ZDT—H 74— /L RIZIFA v =DM B —RKBPAY FT,

CRC: CRC A MIMOFE LS ZFTLA vy =TT 4 — /L FICH L TRHESHES, CRCTF = v 73R
BROGEIE, 7 v—Aa2EAEE S, ISEFEE SR A,

2.4.4 a<wy FBIORE e o

O RBIXWSE 70 Fa/LX JCOM A v Z—7 = A ARFERBET— R T+ XIS E
T, AvE—JICEA YT AT V=T NEFE AT, R ASTWET, UTFOA vE—V
E O 5] T, DSy ld~A% (Aa7T) hHAL—7 (Ta7r) ~omfExa, TuS) 134

L—>7 (Tar) »"ovwAZ (Aa7) ~OBEEZERLET, AP LEEFEIN-avr F7L—
BINAL =T R > THFIZZESIL, CRCT =y ZIZEK LIZSGEA. AL —0NbRIGT DI0E 7

LV—AREEEINET, vAEZNLREESNT-a~v Ly R7 L—A0 Seq HER—B D= DRI T X 72

Mo, FRIECRCT = v ZITARAGK ThoToh, AL —7da~vy R7 b — AR E AL
ISEEEELERAL, TNHDT7 4+ —L MIXET D720, ~AZANIM 0O X A 57 U b [EIEHE
ERITHZENDHERESNET, LFDOE 151, & MO F T HHEEEZ R L1,

#15 AvE—VFTV=r MERER

Avke—IUF TV r b Mg

0 AT — kv U B
FATHFRE R L OV CPU ATIRE,

1 AT LRI
Ta7olky k;
TN T A =2 T 78 A
7 — hE— FRIE ;
JCOM R— L — FRIE,
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Ave—UFTV=s b | R

6 INT A—FHG,

7 INT A= H BRI,

Z DA PR T 5 72 TR A

2441 AoE®—TUF TV b0

LTFTDOX 6912, MOZE0IZEY FLTESHADA vE—UMEOFEMEZRLET, MO=0 D& X, datal0]
WA T —ZANBEREINTNWAFT T2V "DOEA T HFETAT—FZ AL R A>TWOET,

J1h Data[0] | Data[1] | Data[2] |[Data[3] | = X+ |

Status=0: SM0 (E—%) BLIW
SM1 (PFC) A7 — k=T VDA
T EEEZIRLET,
Status=1: VAT AZ A7 BIW

DS Status | x X X CPU_Load DFEATIFH] i L £ 7,
SMO @ | SM1 @

us RR&E | 4KB& | OxFF OXFF Status=0

us exe_sys cpu_load Status=1

K69 AvkE—UEE (MO=0)

24411 AT— h<wIUBRE

o< K7 L—AT tatusbyte=0“DFE, v AX|IZL > TE—HXBIUNPC AT — b~ ORHT
HAT— MEENERENET, WEZL—AIEF, T—X[0NCE—H AT — b~V DAT— &R
(‘SequencerState’) %, F721X7 —HZ[ANIZ PFC AT — b~ VD AT — &=
(‘PFC_SequencerState’) #&ieZ & & LET,

24412 FETEEB IO CPU ATTRE

o~ K7 L— A Ttatus byte = 1“O355 ., systick ISRIZA T Y 2 — /L SN2V AT LZ AT DFATHE
il GEE Ilms ) BIOCPUARMMDERINE T, WETZ L —AITE, VAT LAZATITHT HFT
R T — K (1 77> X 0.33us) 27 —#[0] TR Y — RO T8 By b)) BT —#[1] (5
ITHE Y — R FA28 By k) 12, 72 CPU_Load V—F (1 # v ME0.1%) 25 —#[2] (CPU_Load
J—RKOFL8Ey ) BIOFT—#[3] (CPU_Load V— KD K8 v k) gtz & & LET,

2442 Aokv—TUFTVzI b1

UFDO 7012, MOZ LIty FLIEHADA v —UEOFEMAZRLET, MO=1DE &, avy
K7 L—AET —#[01& T —H[1IZ Command V— K%, £7=7—#[2]& 7 —#[3]IZ Value 7V — K& &
HET GEYTIHHE) o WETL—AIZE, ZEPRSD LI L 2HERT 5720, T—X[0ET—X%
[1]IZ/F C Command V— K&, 727 —#[2]1& T —H#[BIZFI L Value V— R&&ieZ & & LET,
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g Data[0] “Data[l] Data[2] ‘ Data[3] 220k
a<w R B
AT AER
HERRIRGE
p=0: {fi#
0<p<3:kRDpa~vr NIk L
DS 0x0000 p THRalE7p L
DS 0x0001 0 Ut b (AR
NI A—=HT 7T A
a=0: )
DS 0x0002 a a=1: F%h
DS 0x00BD (~bmd<<8)+bmd | 7' — hE— RZ&RE
JCOM #ER%
DS 0x0100 | A—L—F |JCOMA—L— FEE
WNRFGA—=ENRKF7a<w /K
a—tb L2 NI A—F I %
DS 0x0200 X B LET
a—tb L2 NRp/RT A— I %
DS 0x0201 X Mz LET
DS 0x0202 X NG A—HEka—r Ly MIERE
S-S
us EE fite | AL—T 0T Y oV

K70 AvE—UEE (MO=1)

24421 VAT MERRILE

VAT IEREEETHITIE, BEWROT-DIZ2BMoOT v ay 7 FIEZRHLLERHY £4, 20
BAECIZ. TaToUtey b, 8RR FGA—F~DT 7 EA, BLIORT— NE— ROBENESENE
9,

PN, ~ A X5 Command =0x0000 38 X WM Value=p Da~> R7L—2A (MO=1) #&EL T, &
Dpavy FORELMRLET, plEl EiF 2y hTEET,

WIZ, SAEINPLINED VAT MMEREEa~ Y ROWTunhadio a2 R71L—4 (MO=1) %
EELT, VAT LEREEELET,

24422 TarTdoUty b

AaTIZUTOFIETCTaTo )y NEREZFEITTEE T,

BPINZ, <~ A X D5 Command =0x0000 38 L WM Value=1 D a~> K7L —2A (MO=1) #X[EL T, &
D1 a~vy ROR#EEERLET,

WIT., ~ AH D6 Command =0x0001 8 L X Value=0 =<2 R7L—2A (MO=1) #EELET,
DTV —AESZET AL, Ta7IINEUS 7L—A R LICEBICAES A2 VY FLET,

(Y
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24423 THINRTG RA—H~DT 7R

INHDFEA T DINT A= ~DEZIART, T 74V FTEHHFIESNTWERTA, XA TD
INT A—=B~ODEXART 7B AEZITHITIE, 2BEBEOT a2y 7 FIRERHIMENRHV T, ZOF
EZ RN A A T DRT A= TEEZAL YL LTH, EXALZ LI TEERA,

BPINZ, <~ A X5 Command =0x0000 38 L WMalue=1 Da~> K7L —2A (MO=1) #X[EL T, &
D1a~vy ROR#EEERLET,

WIT, ~ AH D5 Command =0x0002 B L M Value=1 =<2 R7L—A (MO=1) #XEL., Zh b
DEFFIF A T DINTG A—H~DEZIALT 72 AMEELNLDL LI LET,

TAHE, SRAZIIMO=T DAV RTL—LEESTINODEEZ A T DI/NT A —F | ZEX AT HER
ERIHLET, EZXIALBENK T LEL, RL2BEMe v 7 RlAZfE->T, ZNUHOEY A T D/RT
A— B ~DEZXALT 7B AEZMWHII L TELS Z L2 HEREL 9,

BN, A& D)5 Command =0x0000 35 X M Value=1 a2 R7L—A (MO=1) #%#EL T, &
D1a~vy ROE#EEMELET,

WIT, ~ AH D5 Command =0x0002 B L M Value=0 =<2 K7 L—A (MO=1) #XEL., Zh b
D F A T DINT A =B ~DEZIART 72 AMEEZ TR L ET,

24424 T— FE— FNHRTE

FI4NRTIE,. T27 (MCE) 377U r—arEe—RTHEBILET, AT 3L FOFEIET. MCE
REE— R (BMD=0xCD) 77137 — e —&F—F (BMD=0x5D) |CAH T 52 L ABRTXE
9,

BPINZ, <~ A X D5 Command =0x0000 38 L WM Value=1 Da~> K7L —2A (MO=1) #XEL T, &
D1a~vy ROREEZRERL ET,

WIZ, <~ AZ D35 Command = 0x00BD 3 L UM Value=0x32CD i~ K7 L—A (MO=1) #X[EL T
T — FE— REHERE— RICE Yy F 355, Value=0xA25D # L C 7/ — hE— K& 7 — e —4&
F—Rizkty FLET,

24425 JCOM A—L — FRE

~ A &%, Command=0x0100 ¥ X U Value= £+ 5 AR —L— K (bps) /100 D=~ F7L—2XA (MO
=1) ZXELT, AL—TDICOM A v X —T = A ADKR—L— FNOEFEEZIRTE £9,

2443 AoE—TVF TV b6

24431 XF XA —HEE

LFDOKTIIZ, MOZ 62y NLTELEDA v E—UREDHEMEZRLET, HENNTA—FE, &Y
Tar3lRT o, —EDOAppI D BE W Index HEEEFESTT RLATEET, MO=6 DIFE, =
~ 2V R7 L —AIZIERFED/NT A —F T TE DT — X012 App ID /31 M & 7 —Z[11IZ Index /3 A
NeEhoHZ ENTEET, INET7 L —AIZE, 7T —HONZER LTo/NT A—F F 21385 LR U App
ID XA b, T—H[1lIZ Index XA b, T—HRIBLOT—F[3liZValue V—RKE2&EHHZ L ELE
BB
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J5 1 Data[0] | Data[1] | Data[2] | Data[3] | = AV |
DS AppID | Index 0x0000 INT A —=Z NG
us | AppID | Index | Value | Bk SN RT A — 2 E

K71 AvE—UEE (MO=6)

2444 Ao —IF TV b7

24441 RNTA—HERTE

UTORT2IZ, MOZ TIZEY FLEGEDOA vy E—IUEOHMEZRLET, MO=T7 DiEFE, a~v
K7 L—2IZET — X [ONTHFE D /8T A — 2 T35 D App ID /XA b &, T —H[1)IT Index /31 |
. FT—ARIBLOTFT—FBlIValue V— FE2EDDLTENTEET, A7 L—AIZ1E, BIENED
L7722 & &t ?”Zot&b 7 HONZITHER LT/ NT A =R FI3E8 5 ER T AppID &2, 7 — H[1IZ

WXFE T Index XA ba2, T—ZRIBLIOT—H[BICIXFEI L Value V—F&&bH 2L & LET,
b Data[0] | Data[1] | Data[2] ‘ Data[3] | = A b
DS App ID | Index Value INT A — B BRI
I
us | AppID | Index | Value | RO 120108 T R — 2 % iRk

K72 AvkE—UH#EE (MO=7)

2.5 VIVFRGA—=2Ta T 53I T

2.5.1 NG RA—=HER—=TDVL AT h

iMOTION™BU/L CiX, 4k XA FDOT7 T v v a2 AEY 2R L THII T A—2 7 — X2 2R{GF L ET,
16 HDONRTA—=FTay I RBHY, KT A—FTa v OFA X|L256 31 FTT, Hfjtlsﬂﬁl@
CNVTFNRGA—=ETay T a T ALT, FRARE—FZLZATON—RyZT 2 HR—FLET,
1HOT 0y ZIZV AT LRT A—H R ETHOIC PRI THET,

TIT A TRNRTA=FEy NIRRT A—=Fty MEFICLoTHREINET, ZHlE MCEWizard %

fioTHRETEET, T A—HE%EE 72 MCEWizard ®H /) (*.txt) | MCEDesigner % fifi > C/X5

A= Ty 7\l 7 A TEET, MCEWizard )7 7 A WMIZIFFRE LT/XT A —Z v FEZHR
A5 TWET, MCEDesigner (X, ®HET D37 A =T 1w 7 |ZR_T A= A&k IHrrFHET, K37
A= Ty 7 I IEREEHRTTEET,

T — X HIEREEE D DY AT LDPA . KX TA—=Fy MI1EDONTA—2Tav 7 2EHLE
T, ZOBE. BNF A—FF -y R IDIX0~14 OEFHIC/ D F4,

E— X HIEERER KON PFCHBEZ FF DU AT A DGE ., KT A =4ty MI 2 HOHERT 537 A —
27av I ERERLET, E—FHIHNRT A=ty MIOBIRENTZ/RFGA—F T a v 7 ITREESN,
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PFC RT A —H Ty MIBEHEDRTA—=F Ty 7|\ GFEENET, ZOHEE, AT xA—4ty
NIDIXO0, 2. 4, 6, 8, 10, 12, BXD141Z720 £,

2.5.2 NRI A —=ETnav7ER
MCE X 4 DDELR D FFHETONRT A —FT oy 7@REZYR—FLTWET,

o [HPHEIN : : ParPageConf[3:0] =0

e UART il : ParPageConf[3:0] =1

e T mZ ANJJ: ParPageConf[3:0] =2
e GPIO B : :ParPageConf[3:4] =3

T A —=H T a7 EIRO AN TJFREIL MCEWizard 7> 5 “ParPageConf“/ 8T A — X Z 5 L TITWE 97,
T B DRI R B 728, TR T D IMOTION™ Fo3A X T4 DODINT X — K 711 v 7 38R 15

DI XCEEHTE DI TIED V) EFQA. EHAJFERNT A=K 712 > 7 DIERTTIEIZ DN T
1d, TNENDTNSADT—H 22— FEZL TS EE0,

2.5.2.1 EEER
INT A=K T 1y 7 OFR (T “ParPageConf [T:4]“/XT A —X D v b7 4 —)L NEIZX > TfThlE T,
“ParPageConf [7:4]“/NT A —X Dt v N7 4 —/L FfEIX MCEWizard 76 BT CX £77,

2.5.2.2 UART il

7T anb RAM DT A—X T 10y 7 DFtrirFrl . RAMMND 7 T ¥ a~D/RXT A—H Ty
NDOBRIFZEAT D T2 O DEFED UART A v E—URNERZINTWNWET, Avt—TD 74—~ MIDOWN
Tk, BZ7 3322376 2R LT EEN,

2.5.23 TIFual AN

TG A =Ty 737 a7 AJMEICESDWTCERIRSNET, MCEIX/NT A —%1 v MEIRIZKT S
TIFa AT E LTPARAME A LET, 7Ha T ANTES T A= R=UERE DO~
I TR TT,
Analogl

nalogInput . 15)}

P terBlock = Int (
arameterBloc nteger { Vadcref

# : Analoginput =1.2V 5 L TN Vaderer=3.3V D & &, ParameterBlock =5
7E: NI A =X T DR KfEIE 14 T,

2,5.2.4 GPIO v’

IRTA—=EZT 1y 7X4KDGPIO BEANFESWTRIRENE T, XTI A=y FOBRIMHEHAT S
GPIO /T, “PARO“. “PARL“. “PAR2“. I X TN“PAR3“L W) LAHINMTITF HHTWET, GPIO BT
HANRNTA—HR=TU Dy B TR EFK 16 IR LET,
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Infineon

# 16  GPIO IZxfT 5 /3T XA —F ~—UFR
GPIO A\ 7] o
PAR3 PAR2 PAR1 PARO TATITRY T
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 14
e . P g
=
[
3 TR FHRHFIR
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V7 b =T OFHH
2.5.3 INT A—FFRHRIAIT F—)V b

BINLTENRTA—=FTay ZI\HEHTE DT A—2T =372 546 MCEIXIDLE A7 — MIE
DWET, IDLE AT — " OIXE— 4 2RI TXEHA, BIRLE AT A—F T 0y 7 | TEHATXL6%)
IRINT A= T = NIRNGE . MCE [3/3T7 A — X5t iAI 7 +—/V &G L, IDLE A7 — NI E
DET, ZORAT—FTlX, ELVWST A= T —H EFlirteh, ELWRT A—2T0 v7 ZER
THLERH Y £7,

iz 7 +—v ERRNEE . MCE 1Z/37 A — X OfE% RAM [ZHtAAIAR, £ D& & STOP A7 — h~BAT
LT, B—% OFEERRREIZR Y £97,
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2.6 i S/ Rl = V%
A7 )T PV I MCE N CTEIET A ERN—F vy )L~ T3, A7 VT b vuid, 2—%
NE—FEIHBLOPFC DO LN EBIT VAT ALV OMREAEETCXALH52LET, x2S
foo U OFERFFIFZLLTDOEEY T,
o E—HHHHB IO/ ELIIPFCIZE s THEH SN T RNWT DXL BIUT T r e 2

BEIZL T, #—r X% —FT A ZADOMRELILEL £7°,
o E—HZHliHI XONPFC 2 TR DOBEBENEIRED T2 DDA —Z U T 1,
o TRTOE—HHIHBLOPFC /NT A —HBILUOEEDHAIY B L OEZ A,

2707 MEREFIO—EHEZ L IR LET,

o VAT AEBNVEBIOI AL A X
o At Y E TR AN IE SN TE— X B L O PFC %L H)
0 E—XBLPFC ZEENT HANIT AT LAT —F A& FREE
o E—XEyHllR, BIEHIR, HWEHEML — ke EAEE,
o FEDHE BT 7 ANBLUOVIT A—FREDER
o 7T mrZANJj, DCAREE, AA vF VU b—, FFEET 1T 7 A WZHDNT BEEE
B2 E
o WEMIIML— DT A Lk
o XFXFhHEERHETCOPIEOTY 07y A U T
0 PFC & &—# il {H##EERM D[R
o 74—V MLEEBIOURT A —HEHE
0 VAT AEADT —/v MLEOER, WT N0 7 4 —/b MREET O F 72 | XS
BLEOYT +—/V MED[EE A F— A
o XEFAREZZ UART RT A N&F T2 D AKX~ A AEHL72 UART 712 b /LD 34k

2.6.1 B

A7 VT ha—RX ICEE) OXHIBRELEEALET, A7 VT b3 i IR %
Ffole 2 DORIL DB AT INOEAT VT ha—REETLET, A7 VT b Uuix, HEifi, A
VinElEE -, AT — R A b (felse A7 — kA2 b)) | BLONV—FTAF—hK A (FOR A
T—hAUBN) EYAR—FLET, 2=V FEKLEZA7 VS ha— RTERTEET, ZNLOEET
MCEDesigner /> 5HE =4 T £7, iMOTION /i Tix, 16kB O A E UFEIKN A7 U 7 h 22— ROLRFED
72OICTRENTHWET, ZOTH, RRKTFESNDAZ VT I, fha— ROH A XX 16kB (FJ 1.5k
FJALDa—NK) T, A7V ha—ROEK7e—%2X 74 T~ LET,
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PC Target

(. ) éa )

- J - J

= ) =

UART

MCEWizard : Write Script code, 10 configuration and Byte code generation
MCEDesigner : Download Byte code to target and monitor script variables

Xl 74

A7 VS ha—FER7a—

2.6.2 27U NTFua T AMER
A7 VT NT T T NI TOES N LRI TVET,

SETa~wy R: A7 VT ha—WF— =g VBIUORY U7 MR 7 FETHMREZ ERH
B . A7 U7 ha—RZUTD450H 60 UHERINEBNTEN2TLe0 ¢
/v @ Script_Task0_init (). Script_TaskO0 (). Script_Task1_init (). 3 J O Script_Task1 (),
EEBIONNT A —X

AT = AV IBLOK  FAT— M AV MZEKRRBIZEI 2024052 &,

AA T EEITOAA L MIAT v a7 AZ VAT FTRHBL, 7AZ VAT AT viat
THRTLET, LITOa Ay MR LT TINAT vy v a2 E£7,

002 /*Script user version value, should be 255.255*/
003 #SET SCRIPT_USER_VERSION (1.12)
004 /*Script execution time for TaskO in ms, maximum value 65535*/
005 #SET SCRIPT_TASKO_EXECUTION_PERIOD (500)
006 /*Script execution time for Taskl in 10ms, maximum value 65535*/
007 #SET SCRIPT_TASK1_ EXECUTION_PERIOD (¢D)
009 /* Global variable definition */
010 int Varl;
012 /*TaskO init function*/
013 Script_TaskO_init()
014 {
015 /* local variable definition */
016 int TaskOVarl;
017 TaskOvarl =0; /*Initialize local variable*/
018 Varl =0; /*Initialize global variable*/
019
020 /*Task0 script function*/
021 Script_Task0()
022 {
Reference Manual 87/196 V1.3
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023 TaskOVarl = TaskOVarl+l; /*Increment TaskOVarl*/
024 Varl = Varl+l; /*Increment Varl*/
027 /*Taskl init function*/

028 Script_Taskl_init()

029 {

030 /* local variable definition */

031 int TasklVarl;

032 TasklVarl =0; /*Initialize local variable*/
033 }

034 /*TaskO script function*/

035 Script_Task1l()

036 {

037 TasklVarl = TasklVarl+l; //Increment TasklVarl
038 Varl = Varl+l; /*Increment Varl*/
039 }

Y—Ra—R—E1 FUEA LT FOERE

2.6.3 27U N TFa s T ADELT

A7 )T b 0E, Task0 BEL O Taskl EWIHZRTD 2 OO LTZZ AT B A7 Y ha—K
EEITLET, WToX A7 L EMICFEITENE T, ¥ A7 FTHRIL. &£X A7 LT, A7
U7 MAJI7 740 (*.mcs) D“SCRIPT_TASKO_EXECUTION_PERIOD“3 JL 8
“SCRIPT_TASK1_EXECUTION_PERIOD“/NT A —H ZAfi o TRETE £, HEXATIX. A7 VT NEHP
FOE—H[PFC /X T A —2 Z T 2 7= 0128~ OFIHEESE (Script_Taskx_init () ZHKHET,
Fio, WIHHLEREEANTAZ Y 7 ha— R2ELZELARETT, 2o o bBEEITEE F im0
HIEOH &N E 4, Task0/Taskl A7 U 7 M#E%k (Script_Taskx) 1 ¥ A 7 EFTHIMRMEIZEESWCEHRY
IZREON SV E T,

A7 VT NE AT OESENENITE— Z I E 7213 PFC L — e L v B 20 £, 227 U7k
K A7 N Task0 DESCNANIE Taskl LV HEWTT,

Task0 [ZDOWTCIX, T 74V R TEITAT v 713 1, FEITRHIIREIE 50 (50x1ms=50ms) T3, Taskl (22
WTIL, 7740 N THATAT » 71310, EITRHIIRIX 10 (10x10ms=100ms) T9, ED7=®, Task0
T 74NV ETIms B IZAZ VT ha— KRR VT M VA RNT 7 vara 1{TEITL, A7 Uk
I—T K% 50ms RN O EITLE LET, Taskl (ZT7 7 4/ b TIOmMs I A7 Y 7 ha— K
ATV T"AVANT v a & 101737 L, AZ VT hA—721K% 100ms i HI05HFET LE
LET,

Task0 B LW Taskl ODAFFAZ V7 FFEATHEMIZFAZ V7 ha— FRNOAZ VT M VA NT v a v
DN HEASNWTEETXxET, 2L 21F. TaskODAZ UL hNA LA RNTZ 3 O 20 ThH
B, T 74/ KT, Task0 (ZAZ VT b a— REIEOFITEERTTHDIZ20ms ZELET, EH D
30ms i, 227 V7 ba— FEEITINEH A, 50ms fRildtg, Task0 (T FJIDA T VT A AT
7 va rEFHOETRELET,

2—PIIE X AT DFATAT v 7B L OFETHREEZ HHICHKE TX 9, Tasko DFE/THIEE 100ms (2
% (SCRIPT_TASKO_EXECUTION_PERIOD=100) 3 5% &, Task0 |% 100ms f#IZ#E 0 IR LFETSINET,

Task0 D ELTRIE % 100ms |25 E (SCRIPT_TASKO_EXECUTION_PERIOD =100) 4% & . Task0 O 7 A ¥k
1215012720 £9, Task0o DA 7 V7 MBI AZ U7 ha— ReE%E 1[BFEITTHDIT 150ms # 5 L
F9, BUEOFITER TH., BEHIRINLFEFITLET,
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HElZalk_7=38Y . Task0 (ZAZ UV X ha— REFIFZAZ IV AV ANTFT T g % Ims 32 1 1TFEFT
L. Taskl (ZAZ V7 ha—REHIZATZ VT MA VA NT 7290 % 10ms FEIZ 10/T7FEITLET, A
70T NOFEITHE L BT AT-012, Task0 7213 Taskl XFE(TTH T A U EABEINT 52 ERAHET
j‘o

Task0 78 1ms fHICFEITT 5 7 4 80, “SCRIPT_TASKO_EXECUTION_STEP“E W H A HIDE v~ h/3T A —
HafioTAZ YT NANT7 7 A /VTEETEET, Task0 DEITHIEAS 100ms [T E STV DS
(SCRIPT_TASKO_EXECUTION_PERIOD =100) . 1ms fBIZ5 T4 5 Task0 D F7 A EL 2 12y F &
THEY (SCRIPT_TASKO_EXECUTION_STEP=2) . Task0 ® 7 A > #%1% 100 T, Task0o DA~ U 7 FEE%L

A7 V7 ha— ReR%E 1 EIFEITTHDIZ50ms #Z L ET,

[FIAEIZ, Taskl T 10ms fEIZFEITIND 71 8%, “SCRIPT_TASK1_EXECUTION_STEP“ &\ 9 & Hij D
Ty MRIRA—HEFSTAI VT NANN T 7 ANV THETETET,

002 /*Script user version value, should be 255.255*/

003 #SET SCRIPT_USER_VERSION (1.12)

004 /*Script execution time for TaskO In ms, maximum value 65535*/
005 #SET SCRIPT_TASKO_EXECUTION_PERIOD (500)

006 /*Script execution time for Taskl in 10ms, maximum value 65535*/
007 #SET SCRIPT_TASK1_EXECUTION_PERIOD &)

008 /*Defines number of lines to be executed every 1ms in TaskO0*/
009 #SET SCRIPT_TASKO_EXECUTION_STEP (2)

010 /*Defines number of lines to be executed every 10ms in Taskl*/
011 #SET SCRIPT_TASK1_EXECUTION_STEP (10)

012

J—Ra—K—&2 FUFALHTUFOERH

¢ 5ms 4 5ms 4 5ms >

‘—lms—}‘—lms—}‘—lms—}‘—lms—"—lms—"—lms—}‘—lms—}‘—lms—}‘—lms—"—lms—} ‘—lms—}‘—lms—}‘—lms—}‘—lms—"—lms—}

TaskO Execution period =5mS, Task0 Execution Step =4, Total lines in Task0 =8

Y

< 10ms

Task1 I I

Task1 Execution period =10mS, Task1 Execution Step =10, Total lines in Taskl =5

75 X7 VT RERTDELT

Y

2632 7V—So=vTHA=

A7V T R AlE Ims DOREED 7V —F =0 T2 A <N 1 O S TE Y, R/ EE
BAFa—NT&EFET, 7V —F =0T A~ (B4 : RunTimeCounter, #1 X :32 £ v

M, ZA4 7 FARDER) 3. A2V ha— Ko E#ET 78 A T&E£7, RunTimeCounter D1
Y —Aa— RK—-E3|TRLET,
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001 /*TaskO init function*/
002 Script_TaskO_init()
003
004 /* local variable definition */
005 int sSvar0,sSVarl;
006 sSVarO = RunTimeCounter;
007 }
008 /*Task0 script function*/
009 Script_Task0()
010 {
011 /* sSVarl value toggles for every 10 seconds*/
012 iF((RunTimeCounter-sSVar0)>10000)
013 {
014 sSVarO =RunTimeCounter;
015 if(sSvarl==0)
016 {
017 sSvarl = 1;
018 }
019 else
020 {
021 sSvarl = O;
022 }
023 }
024 }
V—Ra—K—EE3 FUFA L0 FOMERA
2.6.4 TE

A7 )7 ME 10 EHB IO 16 OB EHR O AR — b LET, 16 EEEITIT Tox) &) BEEEERE
NYEETT, EBEICIZI UL E VWS HEREFHAE AND - L IXTXERA,

BB NS EENEID Y TONTWAESE, NS LIBEOEIFAZ YV 7 N N T AL —Z 2k -
TR INET,

AT VT NRT U AL—F TR K 10 HOERERE Y R— N LET, EREERT DL, BEXA
7' X —T— ROH{IZ CONST F721% const itk FA2EEF9, LLFD Y —RAa— K& 4 | ZEEEZRDH)
MNEtdk STV ET,

002 /* Constant definition */

003 CONST int Constl = 1;

004 const int Const2 = 2;

006 /*TaskO init function*/

007 Script_TaskO_init()

008 {

009 /* local variable definition */

010 int TaskOvVarl, TaskOvar?2;

011 TaskOVarl = Constl; /*Initialize local variable*/
012 TaskOVar2 = Const2; /*Initialize local variable*/
013 }

Yy—Ra—F—54
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2.6.5 BED XA T LOFHA

27V TR P IRRIOED 70— VEREYR— N LET, ZOUOOEBITMI T DX AT )
LT 7 EAARETT, HEXAZITTHRK 24 HOEH e —INVELRHY £, Znb0ERITZENE
NDOEATNTORT 7 EARFETT, BRI TRTREY hOFEMHETT, 72— VULEKD
. MCEDesigner £7-1% UserUART A > X —T7 = A ANDLT 7B ATEET,

2—WEFIR7 V7 NERICABICARIZMN S TEET, A7 VP NEREESTHITIE, int v
X—U—REFEALET, A7 VT NEEA TR TET o 4—2a7 (1)) OAZMEHLE
T BEAIIRLTENLFEZRBILET, T_XTOEEL T, T uo—rVEKE o —INVEREED
T—BETRINERY FHA,

Task0 F 721% Taskl OB OIMUTE S SNT-EHT 7 o0 — VB E LTRbhEd, Tasko £7-1%
Taskl OEEEN CTE S S 72280 Task0 721 Taskl O —H VB L 720 £97,

7k BEETIIEAR L TE EEA,

002 /* Global variable definition */

003 int Varl,Var2;

005 /*TaskO init function*/

006 Script_TaskO_init()

007 {

008 /* local variable definition */

009 int TaskOvarl;

010 TaskOVarl =0; /*Initialize local variable*/
011 Varl =0; /*Initialize global variable*/
012 }

013 /*Task0 script function*/

014 Script_Task0()

015 {

016 TaskOVarl = TaskOvVarl+l; /*Increment TaskOvarl*/
017 Varl = Varl+l; /*Increment Varl*/
020 /*Taskl init function*/

021 Script_Taskl init()

022

023 /* local variable definition */

024 int Tasklvarl;

025 TasklVarl =0; /*Initialize local variable*/
026 }

027 /*TaskO0 script function*/

028 Script_Task1l()

029 {

030 TasklVarl = Tasklvarl+l; //Increment TasklVarl
031 Var?2 = Varl+l;

032 }

V—Ra—FK—&s5 X7 UVFbOTa—rNVEEBLIa— VB
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2.6.6 T—EFZBLORPFCNXTA—FT 7R

F227, 28, F£29, BLUFE30IZU A I LIzE—ZHlIE L OPFC D/3T7 A —H B L OEHITT T
APV RN ET 7 BvATEET, XRIA—XBIOEHIESR L CEEAZ Y S ha— RTHEHT
X E9, DYNAMIC Z A F D35 A—H LN READWRITE % A FOEDIx, 27V F ha— RnbE
AL ZENTEET, ZONRITA—FELFEREZEZIIADLM, NI A= EE3ERETHT 501
[CHIPHT = v 7 DFEITSNE T, ERFFHSNOGE, RT A= EHIEHFINT, =7 —Ey bR
X132ty hahvEd, AZ VT ha— Ko7 —75 7 (B4 : “ErrorFlag®) % atA D 2 &M
TEET,

STATIC # A D35 X — & F£7-1Z READONLY % A 7 DI E X IALBIENM T -5E. NTA—X
FREAIER ST, =7 —Ey PR X0ty hENET, ZTOT—T T FAZ VT B
SO— RN EHES VT TEET,

NI A—HEBIOEHEDOE Y Mia—bv Ly NeEBi FiEEE-> CRIFHCEHF TE E3, 2 D5k
(EnableCoherentUpdate ()35 & Uf DoCoherentUpdate () 1Z. /X7 A —Z B L OEKOFREHZ1TH &
INZAZ VT R TERINTNET,

a—t L2 MR EAENC LIZS4E (FOM L7- EnableCoherentUpdate () A Y » Rick V) | FEXGA
HHEE L THENT A= 2B LOLEHOEITELICIIEGRSNEY A, HIITXTEPF Ny 7 7 IRAF
L. DoCoherentUpdate () FIEZMERNE L TD, TXTO/NRT A= B L OEKZRIFFCEH LET,
27 VT MIKRRBEDONRT A =2 BLOERORKEFRZ YR —FLTWET, (26112 Z5H)

2.6.7 BET

EEAFIIAZ V7 MORE O FE I35 2 E74 5 L r l@md 254, A7 U7k
B TCHR—FENTWAEEFDOY A N E2EKI1T~F 21 IR LET,

#11 HiNERT

HET G

+ 2O0DMHEE A NE LET

- BRI OBRFE T D B H OREE T2 BE L ET
* W7 OREE A FE L ET

/ BFESRHC > THRELET

% FIRHEFB L OBBBREZEORD

#18 ANATVEET

HHET 5l

| SAF Y OR(E  NHENFRIEFNEE -1X, 2 DOHE OIS THE Yy hOEBH L
PR LTHhIUEL%E, EHIZ0THIUT0ZxETHE Y MIIELET,

& /SA 51U AND(E v Mg EA 1L, 2 2OWERE OIS T A28y hOMWHFN 1 T
HiEl1mE, FNLAMNT 0 XS THE Y MZIRLET,
A /XA F U XOR(E v M HAHHAGRELANEE 71X, 2 DOWEAE FORST 58 Y D

ERELZVT1 2, HELiTE0 25T 58y MiRLFET,

~ NAF UMy PEMHR)EE HIZHEEERE - C, By b IEESE5 ) 2%
ZFFo,

<< NAFVEYT MER S, EOWEEAOMEIEOWEE Lo THEESNZE v
NETZ T EICBEI SN D,
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ERE T B

>> NAFVEYT NER T, EOFEEFOENEOWREE FICL > THRESNTZE Y
M TEICEREI SN,

#19 RAEERTF

ERET B

= HAANEE -, AR OPIEE 7O %2 AR OYEE IR AT D,

#20 BHREERET

ERET LA

== 2 ODWEAFDOENRE LW E I DEHERT D, HELWEE, FHIEFEE D,

N LA OPE R T DA OFEAE O L 0 H RKREWNE I a2 fERT 5, KEW
BE. SEIEE LD,

- FEAR DL B DA OB O L 0 B/ S WD E 9 D EfERT 5, /NEWD
BA. SRIEE RS,

#21 HmEEET

ERET LA

2 FMEL AND A 11T 2 D F 7 IZZ N EOSFMEMAE LR D T-DI2fE 5, HEEFIIMm
SRR O ST O NT- Shim s &, Bl b, 9 TROVEAIE, AziRd,
FHE OR A 1T 2 D EIT TN LD A B DE S 2D 5, HEF I3

I FRHBEONPNOLORENE S &, HERD, 295 TROEBAIL, BEiR
j‘o

2.6.8 X

BT T, 27 VT MES, B HE/PFC EBB LI ONTIA—F G005 LNTEET, £
B LA EfETE £7,
51 . TargetSpeed = ADCResult10*(InputScale+10)

AT, TRTOEEFOBEINENITEIT RS, EnDAIZETINET, 2070, FTOEF %
SR D123, Rl & AN A3 2 BN H Y £7,

o IR AR 1S

ISR E ISR DOT- DI L E T, A7 VT Fm D UAISH DI DORED T2 DI If AT —
MAVRERMELTCOWET, F AT — KAV ME, ZD%ICAT T 3 U TElse A7 — AV FaE27elf
HZENTEET, ZOUTMBERXNATH TG AICFEITINE T, TR ER 7 & SR H
FICL o T TEEd, AZ VU TFREFETD Ifelse AT — F AL FOEIILL I RT LB T

2.6.9

R
001 if(boolean_expression)
002
003 /*Statement(s) will execute if the expression is true*/
004 }
005 else

V13
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006 {
007 /*Statement(s) will execute if the expression is false*/
008 }

IT and else statement should be followed by curly braces

V—Za—K—&Ee If..else AT —hF XL MO

27V RN TFar I I TIE e UAB I ONULL UAANOEEZE, T u F721X NULL DIEE L L 27

LET,
001 /*TaskO init function*/
002 Script_TaskO_init()
003
004 /* local variable definition */
005 int Inputval,Outputval;
006 Inputval =1;
007 }
008 /*Task0 script function*/
009 Script_Task0()
010 {
011 /*Check the boolean condition*/
012 if(Inputval)
013 {/* if condition is true then assign OutputVal =10 */
014 Outputval=10;
015 }
016 else
017 {/* if condition is false then assign OutputVval =100 */
018 Outputval=100;
019 }
020 }
021
Result : Outputval =10

V—Ra—RK—&7 If..else 27— ~A 2 FO]

LTI, ZAZ YV FRCEoTHR—FENBEIf 2T — A2 MO OZFDof 25~ 1L £1,

#22 If AT —FAV FOiwENKOH

TR B
If(InputVall ==1) Inputvall 28 1 5 L WA, RIFITE
if(InputVvall) Inputvall 23 1 L% LWEA, & EE

if(InputVall &0x01)

Inputvall DEFIDE > kA SETL) DA, ST E

if(InputVall |0x01)

FFITEICE

if(InputVall ~0x01)

Inputvall 23 1 £ L < e WA, SRMHFITE

if(~InputVall)

Inputvall 23 0 L2 LWGA. & IEE

(
(
(
(
(
(

if((InputVall ==1)&&(TargetSpeed==0))

Inputvall 28 1 L% 1L <. 7D TargetSpeed 7% 0 & %%
LWGa. REFIFE

if((InputVall ==1)||(TargetSpeed==0))

Inputvall 28 1 L% L o>, F 7213 TargetSpeed 73 0
EELWGA, SRIFIEE
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mER = BH

if(InputVall ==1) && Inputvall 28 1 25 L <., 7D, TargetSpeed %7213

((TargetSpeed==0)||( InputVal2 ==0))) Inputval2 723 0 &% LWGA, SHFIFE

if((InputVall Inputvall 28 1 %8 L\ 0>, F 721 TargetSpeed 75 0

==1)||((TargetSpeed==0)||( InputVal2 ==1))) EEEL W, E T Inputval2 28 1 S LWES . &
A=A

FA RSN RMFEZES LB TEET, RA PSR R RMEORSIT 15 ITHIRES LTV ET,

001 iT(boolean_expressionl)

002

003 /*Statement(s) will execute I1If the expressionl is true*/
004 iT((boolean_expression2)

005

006 /*Statement(s) will execute if the expression2 is true*/
007 if((boolean_expression3)

008 {

009 /*Statement(s) will execute if the expression3 is true*/
010 }

011 }

012 }

J—RXa—RK—&8 XA PN H.AT— KA FOHEXL

A7 )7 b a— RiEifB L else*OF—U — REREMETOLYR—FLET, Y—RAa—F &
9 (Z4f...elseif..else“ AT —F A PO XL ERLET,

001 if(boolean_expressionl)

002 {

003 /*Statement(s) will execute if the expressionl is true*/
004 }

005 else

006

007 if(boolean_expression)

008 {

009 /*Statement(s) will execute if the expression is true*/
010 }

011 else

012

013 /*Statement(s) will execute 1If the expression is false*/
014 }

015

016 }

V—Ra—K—&9 If..OWEX Elseif...else 27—k X |
2.6.10 N—TtEE

BMORL7Te R L TIN—THEEEFEALE T, BYEL7ov R % L TIZFOR A7 — K X
AP HR— SN TWET,

AT VT NEFECTDFOR AT —MA L FOELIIUTOELY TY,
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001 for(<ScriptVariable> = <Startvalue> : <Endvalue>)

002 {

003 /*Statement(s) will execute for defined loop time*/
004 }

V—Ra— K—& 10 For A7 — X > FNO¥EXL

For L—7ND AT — k A MlX“Endvalue- Startvalue+1“[ml# V) I U CEITINE T,

001 /*TaskO init function*/

002 Script_TaskO_init(Q)

003 {

004 /* local variable definition */
005 int InputVal,Outputval;

006 Outputval=0;

007 }

008 /*TaskO script function*/

009 Script_Task0()

010 {

011 if(Outputval==0)

012 {

013 for(Inputval =1 : 10)

014 {/* for loop executed for 10 times*/
015 OutputvVal= OutputvVal+1;

016 }

017 }

018 }

Result : Outputval =10

V—RXa— RK—& 11 For A7 — M A~ F D

FORAT—hALV MIZD U MU E—RTIEH Y A, BIBEITER THEL D LTS RiITH
2720 FH A,

26.11 AV v FR

FEOBIEIZKH LT, ®BONLDERINTZAY vy RRHABESINTWET, A7 U7 MEETYHHR—
SNTWVBERY y RIZOWTIE, UFotvZ v a T LET,

2.6.11.1 Yy " T I7ERAY YK

27 )T NEHE T —ZHIH/PFC BIEDO BB FE 1T RXT A —=FDEEDO Y v M EFH A £7-13E
XIALTH, A7 YT RIALXIODA Y v RBREZEINTWET,

#23 by rTIEARAYVYFR

ik B

void SET_BIT(<Var>, <bitposition>) EIOEEOE Y hEt v b
void CLEAR_BIT(<Var>, <bitposition>) BHOBEEOE Y N7 )T
uint32_t GET_BIT(<Var>, <bitposition>) EEOFEDOE y b ZHiHlsD

M By NONrEEIZ0~15 & L F T,
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001 /*TaskO init function*/

002 Script_TaskO_init()

003

004 /* local variable definition */

005 int Inputval,OutputVall, Outputval2;

006 Inputval =0;

007 }

008 /*Task0 script function*/

009 Script_Task0()

010 {

011 SET_BIT(InputvVal ,15);/*Set 15 bit of InputvVal, InputVal
=0x8000*/

012 /*Read 15 bit of InputvVal and assign to Outputvall*/

013 OutputVall=GET_BIT(Inputval,15); /*Outputvall=1*/

014 CLEAR BIT(Inputval,15);/*clear 15 bit of Inputval, InputVal
=0*/

015 /*Read 15 bit of Inputval and assign to OutputvVall*/

016 OutputVal2=GET_BIT(InputVval,b15);/*OutputvVal2=0*/

017 }

Result : OutputvVall =1 and OutputVal2=0

Y—Ra—F—K12 Yy F 77 ERRXY v RDOF

2.6.11.2 Z—b LY N EHFE

INHEDRA Yy RIXE—Z B L E7201L PFC D3 F A —4 1 L OVEE & FIFHCHE BT+ 5 /-0 f#
AEnE9,

3724 a—b LV IREEEFRAY YR

ik A
void EnableCoherentUpdate(void) INT A =R B ORI 2 /DT 5
void DoCoherentUpdate(void) INT A= R DR T & 17T 5

7 K 32 ADOERZ [FIFFIC EF TE £,

a—b Ly MREHEAENCLIESEAS. BII N7 A =2 BIOERICELICIIETSNETA, HITE
TRy T IRFEEN, 23—t L2 MREHEFIT L RICERDOER T A= N EHINET,

001 /*Taskl init function*/

002 Script_TaskO_init()

003 {

004 EnableCoherentUpdate();

005 AngleSelect =0; //Set to open loop

006 CtriModeSelect =0;// voltage control mode
007 TargetSpeed = 0x258; //Set speed value
008 DoCoherentUpdate();

009 }

V—Ra—RK—&13 o—b Ly FREETE A Y v ROH|
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2.6.11.3 REFRE/R UART RTIANREEHTAHAY v R
IHNHDOHFEIZUART 72 halOh AL~ A A& PR— 57200 D TT,

$25 REFERUARTZHERTAZAY YR

FiE .

void UART_Driverlnit(channel, rxInvert, UART R A RZHHME L £7,

txInvert, baudrate, dataBits, parity, channe : H%I72 UART F ¥ > 2L Z & E (0 :
stopBits) channel0. 1 : channell)

rxInvert / txinvert : 7 — Z fiERGREL 2 5% E (0 : FECHLRR
L1 REsRmEL

baudrate : #EJ DR — L — k% bps HNL TR T
dataBits : HLTHT7T—# by hOEX (5, 6, 7, 8)
R E

parity : HETHNV T 4 F v 7 2R E (0: 2L,
1: %k, 2 w450

stopBits : LT HA My FE Y b (1, 2) Z8E

void UART_DriverDeinit(void) UART R 7 A Rz WL MERR L £ 7,

void UART_Fifolnit(rxFifoSize, txFifoSize) | UART /~— K7 =7 FIFO Z#J# (L L £,

void UART Bufferlnit(halfDuplex, UART Y 7 b =7 Xy 7 7 Z41#b L £,
rxTimeout, txDelay, txByteDelay, rxFlag, halfDuplex : 4= " Fil{5 £ /2134 —EH@BEET— FE2RE
txFlag, rxDataLength, txDataLength) 0: 4", 1:% &)

rxTimeout : 7 L — A 1L HOSZEICh) D & FPRREIND
W 2 ms TREE,

txDelay : 7 L —ALZIE00 5 7 L— LA ERAE £ TORLE
i fE] 2 ms CTREAE,

txByteDelay : 1 D 7 L — A TZIEENDH K31 FEOD
TAR E 3D B IERE ] & R

XFlag : ZIE 7 L —LDAX— KT T 7R, N EHRIE,
(0~255: G%h72 7 7 ', 256~65535 : Mh/2 7 = 7|7
F 7 LA M)

txFlag : (57 L —LDAX — T T T4 NERTE,
(0~255 : Hxh72 7 F 7', 256~65535 : Bhin 7 5 7|7
Z 7R LA MEH)

rxDatalength : 2[5 7 L—LMNBHB AKX — K7 F 731 k
ZOIWTE R S BRIE,

txDatalength : S(E 7 L —AMMWBAX — 7T 734 |
ZOIWTE R S BRE,

uint32_t UART_GetStatus(void) AT —=BZAT—RZIRLET, By M7 4 —/L ROERR
FEZU NIRRT EB0 TT,

FIFO D AT —X A -

[0] : ISRXFIFOEmpty (0 : 348 FIFO {22 TlL72vy, 1: %
15 FIFO 1%%2)

[1] : ISRXFIFOFull (0 : %13 FIFO IX—#R CTlx7Ze\, 1: %
15 FIFO I Z—#F)
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ik Bl

[2] : ISTXFIFOEmpty (0 : #5{3 FIFO [ZZETid/avy, 1: 1%
13 FIFO 1%22)

[3] : ISTXFIFOFull (0 : 3% FIFO [Z—#F ClE RV, 1: 1%
15 FIFO (Z—#F)

N T 7 DAT—H A

[4] : IsRxBufferFull (0 : ZfE /N> 7 7 LA TIL7Z2 V>,
1:ZERNY 7713

[5] : PRIV~

[6] : IsTxBufferEmpty (0 : (/3> 7 7 IXZETlI 72\,
1: EEFENY 7 713%8)

[7] : THIVE I+

NS RTDART—H R

[8] : IsRxTimeout : (0: ZfE7 L —AIZHX A LT ML
TWVWARW, 1:ZETL—AFEA LT RLTNDS)
[9] : IsCollision : (0 : fEZEIIMmHE STV, 1 : 1H
RIS TWnD)

[11:10] : BufferState (0 : FRAME_START, 1 :
FRAME_RECEIVE, 2 : FRAME_DELAY, 3:
FRAME_TRANSMIT)

RIZANRDAT—H A

[12] : IsHalfDuplex (0 : &= " HEE— R, 1: Y} _HEHE—

K)

[13] : IsBufferMode (0 : FIFO E— K, 1: Xy 7 7 E—
K)

[14] : THIFE A

[15] : IsInitialized (0 : #MIHH{E LTV, 1 gk

ENTND)

uint32_t UART GetRxDelay(void) ZET7 L= LDFRBED AL NEZFE L ThLROZE
T L —LDENDONA NG5 T D E TORIERH %
ms CiK L £,

void UART_Control(command) Y — NeEXAALET, Y —RFKoe vy b
T4V ROERTFFIEFLTO LB TT,
FIFO 4

[0] : THITE A
[1] : CIrRXFIFO (0 : 3%/ L., 1: ZIEFIFO %227 U 7T)
[2] : THRIE A
[3] : CIFTXFIFO (0 : #%47e L., 1: X[EFIFOZ 27 U T)

28 7 7 il
[4] : ClrRxBufferFlag (0 : #%%72 L. 1: ZfE Ny 777
Z T %7 1V7T)
Reference Manual 99/196 V1.3

2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

V7 =T OiA

Fik L
[5] : PRI~
[6] : SendTxBuffer (0 : #%%72 L. 1: 45 L7z UART
T VANV EB L TR Y 77 T FORFEN
h)
[7] : PRI~
N R
[8] : ClrRxTimeoutFlag (0: &% %72 L, 1: ZfEX A LT
VT 7% 7UT)
[9] : ClrCollisionFlag (0 : %4 7e L. 1: %M~ 7 27
7 V7)
[10] : RstBufferControl (0 : #Z¥472 L. 1: 3y 7 7 il
AT —hrwvrEUtEy )
[11] : THIWE A~
RZ A /3l
[15:12] : FHI¥E A
uint32_t UART_RxFifo(void) ZIEFIFO 225 131 h&EIRLET,
void UART_TxFifo(uint32_t data) EEFIFO I 1 3 R EANET,
uint32_t UART_RxBuffer(uint32_t idx) ZAENY T 7 D idk BRI L o TRESNZEANC 1
NA MR LET,
Void UART_TxBuffer(uint32_tidx, uint32_t | 5{5/3 >y 7 7 O idx F 52 L - THRE SN2 HATIZ 13
data) A4 FEANET,
UTFDa— R A MZ, RIZRUZERERREZR UART KT A NEEH LAY v RO—EHE2 > 726 %
RLET,
001 UART_DriverlInit(
002 1 /*channel*/, 1 /*rxInvert*/, 1 /*txlnvert*/,
003 600 /*baudrate*/, 8 /*dataBits*/, O /*parity*/, 1 /*stopBits*/
004 );
005 UART_Bufferinit(
006 1 /*halfDuplex*/, 2000 /*rxTimeout*/, 2 /*txDelay*/, O
/*txByteDelay*/,
007 OxXA5 /*rxFlag*/, Ox5A /*txFlag*/, 4 /*rxDatalLength*/, 4
/*txDatalLength*/
008 );
009 -
010 if( UART GetStatus() & UART_IsRxBufferFull )
011 {
012 checksum = -(OxA5 + UART_RxBuffer( O ) + UART_RxBuffer( 1 ) +
UART_RxBuffer( 2 )) & OxFF;
013 iT( checksum == (UART_RxBuffer( 3 ) & OxFF) )
014 {
015 /* process command */
016 if( OxC3 == UART_RxBuffer( 0 ) )
017 { /* speed command */
018 TargetSpeed = UART_RxBuffer( 1 ) + (UART_RxBuffer( 2 ) << 8);
019 /* prepare response */
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020 UART_TxBuffer( 0, 0x83 );

021 UART_TxBuffer( 1, status & Oxff );

022 UART_TxBuffer( 2, status >> 8 );

023 checksum = -(Ox5A + 0x83 + (status & Oxff) + (status >> 8));
/* no truncation to 8bit required */

024 UART_TxBuffer( 3, checksum );

025 UART_Control ( 0x0050 /* UART_SendTxBuffer |
UART_CIrRxBufferFlag */ );

026 }

027 }

028 }

V—Ra— K—& 14 REFRELR UART RIANREHEHRATIZAY v K

2.6.12 =— GPIO

A7V T ME, 2—=YIMERATE LT VXN E Y (F—ZHEHEZIZPFCIC Lo THEA SN TWRT Y
HILEY) MHDARY CEZIALLZAREIZLET, £/, 2—PMEATE AT e /v ofis
LD Z & HE[RETT,

2.6.12.1 TXZNVASITBLIOHAE

2—YPRFEHTE LT VXL E, MCEWizard Zf > CANE 23 IIE L E L TRETE F
T, RESINTZT X NVAENIE L OEIZT T Ims HIC MCE IZ L » Tt Ay /EX AL EINET,
ZOMITATZ VP ha— RNl THARADZ ENRTEET,

MCE (ZiZ, T VX NWVAHNE U AR E12I3EZIAHRT 7200 4 DOFHAEBNERINTVE

T

A 2AT B

GPIO_IN_L READONLY FUHIVAHT (GPIO0~GPIO15) Y » Dfii & RFF,
(R0 HH)

GPIO_IN_H READONLY FUHLAHT (GPIO16~GPI029) E° ¥ Dl % {f:
(FEAHL Y BH) £,

GPIO_OUT_L | READWRITE TN Ry FEREFDEY b (GPIOO~
(FEAHELY [EXIAA) | GPIO15)

GPIO_OUT_H | READWRITE FOANMMHE Ay FEZIZY Y b (GPIOL6
(FEAHY [FEXAH) | ~GPl029)

GPIO B> DR L ~UUTFH A B L Y 2 % GPIO_IN_L B X TVGPIO_IN_ H A CTHAI S Z L3 T
X F7, GPIOLIN.LBEIWNGPIO_IN.H VI AX ZFHAID E, ZNLHDOE B ATIE LGRS LT
THHAE L TBERENTHTH, #47 GPIO B OBFEDGHIMEZ K L £,

GPIO_IN_L
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= = = = = =
) T ) N ) | = = = =z =z =z =z =z =z =z
n < ™ ~ — o | | | | I I I | | |
— — — — — — [ex) o] N~ (Yo} N < ™ [ — o
o o o o o o o o o o o o ®) o o o
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GPIO_IN_H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P = = P = P P = = P = = P =
NN Ny | | | | | | | | _l | | | | |
N g Q X N S Q N Q N ~ Q 3 b S g
2| 2| 2| 8] 8| | & | &| o] | &| o] a| 2| o
S S o o o o o o o o o o o o o o
L L 5] ] ] 5] ] 5] 5] ] ] o ] ] o O

S

{

GPIOX_IN(x=0:29)2%41X. A7 VT "B EET 7B A L THEDOE VO L~ L2 i lD Z LN T

ERE

GPIO_ OUT L BXYGPIO_ OUT H LY A Z %, MCEWizard IZL > TH AL LTINS Wb Ex, 5
VHANECDEERELET, By MIBIZ0ZEZ AL LI, 6T H2HNE TR~V
NRELNET, SL-VHNERGETDHE Y M1 2EZIAATEGARIEONE T,

D

p=y

GPIO_OUT_L
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — —
3 3 3 3 3 3 5 5 5 5 5 5 5 5 5 5
S S S S S S ) ) ) o o o o) o) o) o)
n - ™ ~ - o | | | I i i | | | |
— — — — — — [e)] [ce) M~ (Ce] n < o o — o
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] ] o ] ] o ] ] ] o o o o ] ] ]
GPIO_OUT_H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — —
=) ) ) =) ) =) =) ) ) =) ) ) =) )
Ny Ny S S S, S S S S S S S S S S, S
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2| 2| c| o] | | & | | o] &| | | | 3| o
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GPIOX_OUT(x=0:29)2 %1%, A7 U "B EET 7B AL TREDOE VOifgfiL~LaEEXHTZ &0
TxF7,

001 /*TaskO script function*/
002 Script_Task0()
003 {
004 /*Toggle the GPI02 pin using bit field*/
005 iT(GPIO2_IN)
006 {
007 GP102_0UT=0;
008 }
009 else
010 {
011 GP102_0UT =1;
012 }
013 /*Toggle the GPI02 pin using variable*/
014 iT(GPIO_IN_L&OX2)
015 {
016 SET_BIT(GPIO_OUT_L,2);
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017
018
019
020
021
022
023
024

}

else

CLEAR_BIT(GPIO_OUT_L,2);

}

/*Toggle the GPI02 pin using variable*/
GPI0_OUT_L = GPIO_OUT_L"Ox4;

J—Ra—RK—&15 TIHIVI0 T 7 & RXDH

2.6.12.2 7JFuJ v

a—YNMEHTEX 5T 1 7 B E MCEWizard > CTERNC T £9, ARlicEni=7 e 7o
EIZT T Ims I MCE IC K o THEARONE T, ZOMEIFAZ YV 7 ha— RN Xo THEAirs 2 &

NTxET,
MCE (217 T u /AN DEEFHARD 7200 2 HOFRAEENERS L TWET,
B BAT B
ADC_Result0 READONLY

(e M0 HH) AINO 7 7 AJifE (12 B> ME) Z1RE,
ADC_Resultl READONLY

(FEAHH D ) AIN1 7w 7 AJ)fE (12 £y ME) Z0RF
ADC_Result2 READONLY

Fe ALY HH) AIN2 7F a7 AJfE (12 £y MHE) ZP0kFF,
ADC_Result3 READONLY

(e HL 0 H 1) AIN3 7 7 AJifE (12 £ ME) ZRE,
ADC_Result4 READONLY

(FeAHe v &) AIN4 7 F a7 AJfE (12 &> M) Z0REFF,
ADC_Result5 READONLY

(FeAHe v &) AINS 7F w7 AJifE (12 B> M) Z{RER
ADC_Result6 READONLY

(FeAHe v &) AIN6 7 7 AJfE (12 > MHE) Z{REFF,
ADC_Result7 READONLY

(FeAHe v &) AIN7 7F a7 AJfE (12 &> M) ZE0REFF,
ADC_Result8 READONLY

(FeAHe v &) AIN8 7= 7 AJifE (12 B ME) Z{RER
ADC_Result9 READONLY

(FeAHe v &) AIN9 7 Fr 7 AJ)fE (12 > MH) ZIREFF,
ADC_Result10 READONLY

(FeA M & H) AIN10 771 Z A (12 €'y Mi) ZREf,
ADC_Result1l READONLY

(FeAH 0 HH) AIN11 7F 1 7 A (12 €y M) Z0REf,

M a—F T Iz A 205 MCEWizard TEH AT GEIZ S 41 T4, ADC_Result ZZEGIFE 0 2 1RFEF L

*9
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001 /*TaskO script function*/

002 Script_Task0()

003 {

004 /*Start the motor if ADC value is more than 100 count*/
005 if(ADC_Result10>100)

006 {

007 /*Set Target speed value based on ADC input*/
008 TargetSpeed = ADC_Resultl0<<2;

009 /*Motor start command*/

010 Command=1;

011 }

012 Else /*stop the motor*/

013 {

014 TargetSpeed=0;

015 /*Motor stop command*/

016 Command=0;

017 }

018 }

019

V—Ra—RK—&E16 =2 —F7Fa S rimARD OF

2.6.13 A7 U ha— Fof]

K7 va Ady oI A7 ) F RofIRGIHITWET, Zofco7ay =y NEALITR
T TI,

T—H A —T N —TE— R LB CERE L £ 9,
7F v 7 ANJITC TargetSpeed =~ > RERE L £,
HESE | Z S\ CEREa~Y REFHEA L9, #E/E =A*TargetSpeed+B.

GPIO AN & » THRENAZIEfR R 21TV E 57, GPIO AJI High 51X —X 458 L. GPIO
ADID Low DB ITE—F 2= L £,

2.6.13.1 X7 U NELE

AINO B> Zffi» Tl o~ REFARY £9°, AINO B /X MCEWizard TfEH AIREIC X1 E
j—o

GPIO3 B U s E /1 o~ v RIfEH LE 9, GPIO3 B 1X MCEWizard TAE & L THRE
ENET,

T = A*TargetSpeed+B, Z DL X ABLIUOBITAZ Y7 M T (Q38[EE/NES T 4 —~ v )
ELTEENET AS151TAZ U7 FTiE384 & REND) o

Task0 2>5 50ms fElZ A2 ) 7 ba— REZFETLET,
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002 #SET SCRIPT_USER_VERSION (1.0)

003 #SET SCRIPT_TASKO_EXECUTION_PERIOD (50)

005 int A Const,B _Const; /* Global variable definition */
007 Script_TaskO_init() /*TaskO 1nit function*/

008 {

009 int volt, Max_Limit; /*Local variable definition */
010 Max_Limit = 4095;

011 A _Const = 150;

012 B _Const = 150;

013 EnableCoherentUpdate();

014 AngleSelect =0; /*Set to open loop mode*/

015 CtriModeSelect =0; /*voltage control mode */

016 DoCoherentUpdate();

017 }

018 Script_Task0() /*TaskO script function*/

019 {

020 iT(GP103_IN==0) /*Check GPI03 input level*/
021 {

022 TargetSpeed=0; /*Set Target Speed to zero*/
023 1 T(SpdRef<100) /*Wait until motor rampdown */
024 {

025 Command=0; /*Motor Stop Command*/

026 }

027 }

028 else

029 {

030 TargetSpeed = ADC ResultO; /*Set Target Speed from ADCO*/
031 /*Calculate voltage set value*/

032 volt = ((A_Const* SpdRef) + B _Const)>>8;

033

034 if(volt> Max_Limit) /*Limit Check*/

035 {

036 volt = Max_Limit;

037 }

038 vVd_Ext = volt; /*Set vd value*/

039 Command=1; /*Motor Start Command*/

040 }

041 }

V—Ra—RK—&17 27 U7 M
2.7 NESFRIREE DR ERIE

2.7.1 B

MCE O WNERFIRZ D JE P E TR E LI K » CTEBN L 9, WEBRIRERORBE X, IREZICHT 5K
E7RbBRA Lo TSETEET, MCEIE, AT v 7RER V&2 TH A DREREEIT) 7
AADMEIENL—F 2 FELTEY, 78y MEZE > THRERIESREZHETH 2 LICLD, I E
WE S L ET, ZOKIE/LV—F 0% 20ms FICHEIRICEIT SN E T,

Z DNERRIRE I IEAEBE X SysTaskConfig /X T7 A =2 D6 HFHDOE v haty T HZ LICL - THEH
AIREIC CTE E ¥, ERATRERFE OFEMIC OV T, fHx oGO T =2 — F 2SR LTI ZE N,
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3 Register Description

This chapter describes the registers used in MCE. Parameters and variables are scaled within the 16 bit fixed
point data range to represent floating-point quantities of the physical value (e.g.: in Sl units).

There are two types of parameters used in MCE:

e STATIC: These type of parameters only can be modified/configured from MCEWizard and read from
MCEDesigner

e DYNAMIC: These types of parameters can be modified/configured from MCEWizard and read/ write from
MCEDesigner

Each parameter or variable can be addressed by using its unique App ID and Index. This section describes each
parameter and variable in details.

The Table 26 below describes the scaling from register count values to the corresponding real variable values.
The same scaling applies to limit setting or threshold level parameter registers. Notice this assumes DC bus

compensation is enabled, and current sensing is centered in the middle of the measurement range. The motor
Nominal flux is the motor back EMF constant in Volts per rad/s.

Table26 Variable Scaling Table

Variable Count to real scaling Units | Variable registers

Motor KKK Maximum_Isense A lu, Iv, Iw, I_Alpha, |_Beta

current 2048

DC bus Maximum_Vdcsense Vv VdcRaw, VdcFilt

voltage 4096

Rotor Flux Motor Nominal Flux Wb Flx_M, FIx_Q

Magnitude 2048

Rotor angle 180° ° FluxAngle, HallAngle, RotorAngle
32768

Rotor RRK Motor Nominal Flux Wb FluxAlpha, FluxBeta

Flux 1244

Motor RRR 1Max Vdcgense v V_Alpha, V_Beta

Voltage 3 8191

Motor d-q Motor Rated Current Arms |Id, Iq, IdFilt, IgFilt, TrgRef,

current 4096 MotorCurrent, TrqRef_Comp

Motor d-q V2 Max_Vdcgense Vrms |Vd,Vq, MotorVoltage

voltage 3 4974

Motor Speed Maximum Speed RPM | TargetSpeed, MotorSpeed,
16384 abs_MotorSpeed, SpeedError, SpdRef,

HallMotorSpeed, FluxMotorSpeed

ADC voltage Vbp Vv ADC_Result0..11

input 4096

PFC current Max_Isense A PFC_lpfcRaw, PFC_IpfcAvg,
4096

PFC rms Max _Isense Arms | PFC_IpfcRMS

current 4096
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Variable Count to real scaling Units | Variable registers
PFC AC Max_VACsense Vv PFC_AbsVacRaw, PFC_VacRaw
voltage 4096
PFC AC rms Max_VACsense Vrms | PFC_VacRMS
voltage 4096
PFC DC bus Max_VDCsense Vv PFC_TargetVolt, PFC_VdcRaw,
voltage 4096 PFC_VdcFilt
PFC power PFC_Current_Scaling - PEC_VAC _Scaling | W PFC_ACPower
128
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3.1 System Control Register (App ID =0)

3.1.1 ParPageConf

Index 0

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation: Bit field defined

Description: This parameter defines parameter page selection method and default parameter
page

[3:0] Parameter page selection
0- No Selection
1- Parameter page selection via UART
2- Parameter page selection via Analog input
3- Parameter page selection via digital input
[7:4]  Default parameter page number
[15:8] Reserved
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Index 2
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max:0xFFFF Default: 0
Scaling or Notation: | Bit field defined
Description: This parameter defines UARTO and UART1 configuration.
[2:0] UARTO function
000: UARTO not used
001: UARTO is used for User UART
111: UARTO is used for MCEDesigner communication
Others: reserved
[3] UARTO TxD output configuration
0: push-pull output
1: open-drain output
[6:4] UART1 function
000: UART1 not used
001: UARTL is used for User UART
111: UART1 is used for MCEDesigner communication
Others: reserved
[7] UART1 TxD output configuration
0: push-pull output
1: open-drain output
[15:8] Transmission delay configuration

3.1.3 InterfaceConfl

1=1ms
Min: 0; Max: 255; Default: 0

Index 3
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max:0xFFFF Default: 0
Scaling or Notation: | Bit field defined
Description: This parameter configures JCOM interface.
[2:0] UARTO function
000: JCOM interface is not used by MCE
011: JCOM interface is used for inter-core communication by MCE
Others: reserved
[15:3] Reserved

Reference Manual

109/196

V13
2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

3.1.4 SysTaskTime

Index 62

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:1000 Default: 1

Scaling or Notation:

1count=1ms

Description: This parameter defines the execution rate of state machine. The default value is 1 and
itis not recommended to be changed by the users.

3.1.5 CPU_Load

Index 80

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:1000 Default: 0

Scaling or Notation:

CPU load is represented in %. 1=0.1%

Description: CPU load is calculated in real-time. This parameter holds the value of CPU load value.
3.1.6 CPU_Load_Peak

Index 84

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max:1000 Default: 0

Scaling or Notation:
Description:

Reference Manual

CPU load is represented in %. 1=0.1%

CPU load peak is calculated in real-time. This parameter holds the peak value of CPU
load value. This value can be reset to start over the tracking of CPU load peak value.
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3.1.7 FeaturelD_selectH

Index 61

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:0xFFFF Default: 0
Scaling or Notation: Bit field defined

Description: This parameter defines enable or disable motor control and PFC
[0] Enable PFC : 0-Disable, 1 -Enable
[7:1] Reserved
(8] Enable Motor control : 0-Disable, 1 -Enable
[15:9] Reserved
3.1.8 GKConf
Index 22
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max:0xFFFF Default: 0
Scaling or Notation: Bit field defined

Description: This parameter defines gate kill input source for motor control and pfc.
Refer section 2.1.16.3
[1:0] Comparator 0 usage : 0- used by motor, 1- used by PFC
[2] Comparator 0 enable : 0-Disable, 1 -Enable
[4:3] Comparator 1 usage : 0- used by motor, 1- used by PFC
[5] Comparator 1 enable : 0-Disable, 1 -Enable
[7:6] Comparator 2 usage : 0- used by motor, 1- used by PFC
[8] Comparator 2 enable : 0-Disable, 1 -Enable
[10:9] Comparator 3 usage : 0- used by motor, 1- used by PFC
[11] Comparator 3 enable: 0-Disable, 1 -Enable
[12] Motor control gate kill pin enable :0- Disable, 1 -Enable
[15:13] Reserved
3.1.9 SW_Version
Index 82
Size Unsigned 16 bit
Variable Type Read Only
Range Min: 0 Max:0xFFFF Default: 0
Scaling or Notation: Bit field defined
Description: SW version scheme - 4:6:6 Bit Coding
[5:0] Test version
[11:6] Minor version
[15:12] Major version
Reference Manual 111/196 V1.3

2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

3.1.10 InternalTemp

Index 81

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:

InternalTemp is represented in Kelvin. Ex: 300 = 300K.

Description: This parameter holds the sampled value of the internal temperature sensor. It is
updated every 50 - SysTaskTime (ms).

3.1.11 SysTaskConfig

Index 63

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 65535 Default: Set by MCEWizard

Scaling or Notation: Bit field defined

Description: This parameter controls certain system functions as described below.
[5:0] Reserved
(6] Enable Internal Oscillator Temperature Compensation
0: Disable
1: Enable
[15:7] Reserved
3.2 Motor Control Register (App ID =1)

Complete list of parameter and variables are listed in the Table 27 and Table 28 and find description in the
following chapters.

Table27 Motor control Parameter list
App ID |Index | Parameter Name Type Description
1 1 HwConfig STATIC Application hardware configuration parameter
1 2 SysConfig STATIC System configuration parameter
1 3 AngleSelect DYNAMIC Angle selection from flux or open loop or external
1 4 CtrIModeSelect DYNAMIC Control mode : Speed control, Current control or
Voltage control
1 5 PwmFreq STATIC Motor PWM frequency
1 PwmDeadtimeR STATIC PWM dead time during leading edge (raising edge of
high side switch output)
1 7 PwmDeadtimeF STATIC PWM dead time during trailing edge (falling edge of
high side switch output)
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App ID |Index | Parameter Name Type Description

1 8 SHDelay DYNAMIC Switch delay from PWM output to ADC sample time
to avoid ADC sample during switching

1 9 TMinPhaseShift DYNAMIC Minimum time of an active vector for single shunt
current measurement in phase shift PWM mode

1 10 | TCntMin DYNAMIC Minimum time of an active vector for single shunt
current measurement ( minimum pulse width
method)

1 11 | PwmGuardBand DYNAMIC Minimum time of null vector for phase current
measurement

1 12 | FaultEnable DYNAMIC Enable or disable fault condition handling. When a
fault bit is not set, the fault condition is ignored

1 13 | VdcOvLevel DYNAMIC DC bus over voltage trip level

1 14 | VdcUvLevel DYNAMIC DC bus under voltage trip level

1 15 | CriticalOvLevel DYNAMIC DC bus critical over voltage trip level

1 16 | RotorLockTime DYNAMIC Rotor lock fault detection time

1 18 | FluxFaultTime DYNAMIC PLL out of synchronous fault detection time

1 19 | GatekillFilterTime STATIC Persistence filter time for PWM gate kill input

1 20 | CompRef STATIC Overcurrent trip level for gate kill input

1 21 | BtsChargeTime DYNAMIC Bootstrap capacitor charging time

1 22 | TCatchSpin DYNAMIC Catch spin synchronization time duration before
engaging motor start acceleration

1 23 | DirectStartThr DYNAMIC Catch Spin threshold speed limit for free running

motor that decides whether to run directly in close
loop FOC or configured startup mode

1 24 | ParkTime DYNAMIC Total parking time of the rotor during startup

1 25 | ParkAngle DYNAMIC Rotor alignment angle during parking

1 26 | OpenloopRamp DYNAMIC Open loop speed acceleration rate

1 27 | IS_Pulses DYNAMIC Number of PWM cycles for each inductor sensing
pulse under nominal DC bus voltage

1 28 IS _Duty DYNAMIC PWM duty cycle during ANGLE_SENSING

1 29 | IS_Iqglnit DYNAMIC Initial torque been applied after done
ANGLE_SENSING stage and before entering
MOTOR_RUN.

1 30 | KpSreg DYNAMIC Proportional gain of the speed regulator

1 31 | KxSreg DYNAMIC Integral gain of the speed regulator

1 32 | MotorLim DYNAMIC Maximum allowable motor current (d axis and q
axis)

1 33 | RegenLim DYNAMIC Maximum allowable motor current (d axis and q
axis)while motor is running in regenerative mode

1 34 | RegenSpdThr DYNAMIC Switch over speed threshold between RegenLim and
MotorLim motor current limits

1 35 | LowSpeedLim DYNAMIC Maximum allowable motor current (d axis and q
axis) at low speed
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App ID |Index | Parameter Name Type Description

1 36 | LowSpeedGain STATIC Increment rate of Motor current limit after Minspd
Threshold

1 37 | SpdRampRate DYNAMIC close loop speed acceleration rate

1 38 | MinSpd DYNAMIC Minimum allowed drive operating speed

1 39 |Rs STATIC Per phase winding resistance of the motor

1 40 |LO STATIC Per phase winding inductance of the motor at rated
current

1 41 | LSlncy STATIC Saliency inductance of the motor

1 42 | VoltScl STATIC Internal scaling factor between voltage and flux

1 43 | PlIKp DYNAMIC Angle Frequency Generator tracking proportional
gain

1 44 | PlIKi DYNAMIC Angle Frequency Generator tracking integral gain

1 45 | PllFregLim DYNAMIC Frequency limit of the PLL integral gain output

1 46 | AngMTPA DYNAMIC Angle compensation

1 47 | FIxTau STATIC Define by flux estimator time constant. Used to
adjustment for the flux estimator bandwidth.

1 48 | AtanTau DYNAMIC Angle compensation for the phase shift introduced
by flux integration time constant

1 49 | SpeedScalePsc STATIC Speed scale prescaler value. Used for internal
scaling between rotor frequency and motor speed

1 50 | SpeedScale STATIC Internal scaling factor between rotor frequency and
motor speed. Convert rotor frequency to motor
speed

1 51 | SpeedScaleRcp STATIC Internal scaling factor between rotor frequency and
motor speed. Convert motor speed to rotor
frequency

1 52 | SpdFiltBW DYNAMIC Low pass filter time constant for motor Speed
estimation

1 53 | PGDeltaAngle STATIC PG output configuration, defines number of pulses

per motor revolution

1 54 | IfbkScl STATIC Internal scaling factor between alpha/beta current
1to d/q current. Current scale to represent d axis and
g axis current rated motor current.

1 55 | Kplreg DYNAMIC Proportional gain of g-axis current regulator
1 56 | KplregD DYNAMIC Proportional gain of d-axis current regulator
1 57 | Kxlreg DYNAMIC Integral gain of d- and g-axis current regulator
1 58 | FwkLevel DYNAMIC Modulation threshold to start field weakening
1 59 | FwkKx DYNAMIC Gain of field weakening control
1 60 | FwkCurRatio DYNAMIC -Id current limit for field weakening
1 61 |VdgLim DYNAMIC Current regulator output limit
1 62 | AngDel DYNAMIC Gain adjustment for current angle advancement
1 63 | AngLim DYNAMIC Maximum limit on the current angle phase
advancement
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App ID |Index | Parameter Name Type Description
1 64 | IdgFiltBW DYNAMIC low pass filter time constant for Id and Iq
1 65 | Pwm2PhThr DYNAMIC Switch over speed from 3 phase PWM to 2 phase
PWM
1 66 | TDerating STATIC Reserved for future use.
1 67 | TShutdown DYNAMIC Over-temperature shutdown threshold
1 68 | CmdStop STATIC Motor stop threshold value for Vsp/frequency/duty

cycle controlinputs. If the input value is less than
threshold, motor will be stopped.

1 69 | CmdStart STATIC Motor start threshold value for Vsp/frequency/duty
cycle control inputs. If the input value is more than
threshold, motor will be started.

1 70 | CmdGain STATIC Slope of set speed value for Vsp/frequency/duty
cycle control inputs.

1 71 | AppConfig DYNAMIC Application configuration Parameter

1 72 | NodeAddress STATIC Node Address

1 73 | PrimaryControlLoop | DYNAMIC Primary control loop

1 74 | PhaselLossLevel DYNAMIC Phase loss detection current level

1 75 | TrqCompGain DYNAMIC Torque Compensation gain factor

1 76 | TrqCompAngOfst DYNAMIC Torque compensation angle offset value

1 77 | TrqCompLim DYNAMIC Compensation torque reference limit value

1 78 | TrqCompOnSpeed DYNAMIC Torque compensation ON speed threshold value

1 79 | TrqCompOffSpeed DYNAMIC Torque compensation OFF speed threshold value

1 80 | PolePair DYNAMIC Motor pole pair value

1 81 | FaultRetryPeriod DYNAMIC Retry period after fault if control input is frequency,
duty or VSP

1 85 | HallAngleOffset DYNAMIC Hall sensor alignment offset value.

1 86 | Hall2FluxThr DYNAMIC | switch-over speed threshold from using Hall angle
to using flux angle.

1 87 | Flux2HallThr DYNAMIC Switch-over speed threshold from using flux angle to
using Hall angle.

1 88 | HallSampleFilter STATIC Hall sample filter de-bounce time.

1 89 | HallSpdFiltBW DYNAMIC | Time constant of the digital low-pass filter for Hall
frequency.

1 94 | HallTimeoutPeriod DYNAMIC Hall sensor time-out fault period.

1 100 | KpHallPLL DYNAMIC Proportional gain for Hall_FrequencyAdjust.

Table28 Motor control Variable list

App ID |Index | Variable Name Type Description

1 120 | Command Controls the system state - Stop/ start the
READWRITE motor
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App ID |Index | Variable Name Type Description

1 121 | TargetSpeed Target speed of the motor, when the drive isin
READWRITE speed control mode.

1 122 |lu READONLY Reconstructed motor phase U current

1 123 | v READONLY Reconstructed motor phase V current

1 124 | |w READONLY Reconstructed motor phase W current

1 125 | MotorSpeed READONLY Filtered motor running speed

1 126 | |_Alpha READONLY lalpha current

1 127 ||_Beta READONLY Ibeta current

1 128 | |dRef_Ext Current command on d axis, when the drive is
READWRITE in current control mode.

1 129 | |gRef_Ext Current command on q axis, when the drive is
READWRITE in current control mode.

1 130 | vd_Ext Vd command when the drive is in voltage
READWRITE control mode.

1 131 | vqg_Ext Vq command when the drive is in voltage
READWRITE control mode.

1 132 | SwFaults Drive fault status based on fault condition and
READONLY fault mask

1 133 | SequencerState READONLY Current state of the drive

1 134 | FaultClear READWRITE Fault clear

1 135 | FaultFlags READONLY Drive fault status based on fault condition

1 136 | vdcRaw READONLY DC bus voltage

1 137 | vdcFilt READONLY DC bus filtered voltage

1 138 | FluxAngle READONLY Estimated rotor Angle

1 139 | FIx_M READONLY Fundamental flux amplitude

1 140 | abs_MotorSpeed READONLY Absolute motor speed

1 141 | 1dFilt READONLY Id current filter value

1 142 | |gFilt READONLY Iq current filter value

1 143 | 1dFwk READONLY Id field weakening current value

1 144 | VTH READONLY NTC temperature value

1 145 | FluxAlpha READONLY Flux alpha component value

1 146 | FluxBeta READONLY Flux beta component value

1 147 | FIx_Q READONLY Net Flux on Q axis value

1 148 | TrgRef READONLY Torque Reference, Speed Pl output

1 149 |d READONLY Id current value

1 150 |1q READONLY Ig current value

1 151 |Vv_Alpha READONLY Voltage alpha component value

1 152 |V_Beta READONLY Voltage beta component value

1 153 | SpeedError READONLY Speed Pl error value

1 154 | MotorCurrent READONLY Motor current value

1 155 | OpenLoopAngle READWRITE Open loop Angle
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App ID |Index | Variable Name Type Description

1 156 |vd READONLY Motor Vd voltage value

1 157 |vq READONLY Motor Vq voltage value

1 158 | MotorVoltage READONLY Motor voltage value

1 159 | TrqRef_Ext Desired compensation torque reference value

READONLY from torque compensation function block

1 162 | SpdRef READONLY Speed Reference output from Speed ramp
function. Input to Speed Pl controller

1 164 | ControlFreq READONLY Input signal frequency measurement result

1 165 | ControlDuty READONLY Input signal duty cycle measurement result

1 167 | HallAngle READONLY Hall sensor-based rotor angle.

1 168 | HallMotorSpeed READONLY Hall sensor-based motor speed.

1 169 | FluxMotorSpeed READONLY Flux estimator based motor speed.

1 170 | RotorAngle READONLY Rotor angle.

1 171 | MotorStatus READONLY Angle type, PWM modulation type, and phase
shift PWM scheme.

1 175 | positionCounter READONLY Lower 16 bit of the Hall position counter.

1 176 | positionCounter_H READONLY Higher 16 bit of the Hall position counter.

1 181 | HallStatus READONLY Hall driver status.

1 182 | Hall_FrequencyOut READONLY

1 183 | HallPLL_FrequencyAdjust | READONLY

1 184 | Hall_Atan_Angle READONLY Estimated rotor angle using Atan calculation
method for analog Hall sensors

1 185 | Hallu READONLY This variable provides the subtraction result of
analog Hall U+ input ADC sample value and
analog Hall U- input ADC sample value.

1 186 | Hallv READONLY This variable provides the subtraction result of
analog Hall V+ input ADC sample value and
analog Hall V- input ADC sample value.

1 187 | Ipeak READONLY Peak amplitude of the motor phase current.

1 188 | CurrentAmpOffset0 READONLY Phase U current sensing offset value.

1 189 | CurrentAmpOffsetl READONLY Phase V current sensing offset value.

1 190 | TrgRef_Total READONLY Total torque reference value that includes
TrqRef from speed Pl output and TrqRef_Ext
from the torque compensation function.

1 191 | TrqCompBaseAngle READONLY Base angle value that is used in synthesizing a
sinusoidal compensation torque reference.

1 194 | TrqCompStatus READONLY Torque compensation function status.
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3.2.1 Control Register Group

3.2.1.1 HwConfig

Index 1
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max: OxFFFF Default: 0x0120
Scaling or Notation:  Bit field definitions are mentioned in description
Description: Motor control application hardware configuration parameter
[0] Current Shunt Type

0- Single Shunt current sensing

1- Leg Shunts current sensing (2 Phase current sensing)
[2:1] Reserved

PWM Mode

0- 3 Phase PWM only

3- 2Phase Type 3 PWM
[5] Minimum Pulse (single shunt only)

0- Use phase shift for narrow pulse

1- Use minimum pulse for narrow pulse
[6] Active polarity for Low side PWM outputs

0- Active levelis high

1- Active levelis low
[7] Active polarity for High side PWM outputs

0- Active levelis high

1- Active levelis low
[8:9] Internal gain for current measurement

0- Internalgainis1

1- Internalgainis 3

2- Internal gainis6

3- Internal gainis 12
[12] Low noise phase shift PWM enable

0- Disable low noise phase shift PWM

1- Enable low noise phase shift PWM

[15:13] CurrentOffsetCal_Psc value (Refer to section 2.1.3 for details.)

Attention: In MCEWizard current shunt type shall be configured as per actual hardware. Wrong configuration
may leads to damage of switches due to over current.

Attention: In MCEWizard active polarity of high side and low side switches shall be configured as per actual
hardware. Wrong configuration may lead to short circuits in switches.
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3.2.1.2 SysConfig

Index 2

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: OxFFFF Default: Set by MCEWizard

Scaling or Notation:
Description:

Reference Manual

Bit field definitions are mentioned in description

Motor control system configuration parameter

[0]

[5:2]

[10:8]

[12:11]

[13]

[15:14]

DC bus voltage compensation

0- Disabled
1- Enabled
Reserved

Execution rate for current control loop (Fast Control Rate).
1- Current control loop executed every PWM period
2- Current control loop executed every 2 PWM period

15- Current control loop executed every 15 PWM period
Hallinput, hold number of hall inputs
000; - No hall sensor
011, - 2 Hall sensor input
111, - 3 Hall sensor input
Other values are reserved.
Hall Type, Digital or Analog hall sensor
0 - Digital hall interface
2 - Analog hall interface
Enable Hall Atan angle calculation method
0 - Disabled
1-Enabled
Analog Hall sensor interface comparator hysteresis configuration
0-20mV
1-15mV
2-5mV
3-0mVv
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3.2.1.3 AngleSelect
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Index 3

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 2 Default: Set by MCEWizard

Scaling or Notation:
Description:

See description

This parameter used to select the rotor angle

0- Open loop angle. Rotating speed is configured by parameter “TargetSpeed*,
if Targetspeed=0, open loop angle is fixed can be changed by writing a value

to parameter “OpenLoopAngle”
1- Hall angle. Rotor angle is provided by Hall angle.
2- Fluxangle. Rotor angle is provided by Flux estimator.

3- Hybrid angle. Rotor angle switches between Hall angle and flux angle. The
switch-over threholds are determined by parameters named ‘Hall2FluxThr’

and ‘Flux2HallThr’.

3.2.1.4 CtrlModeSelect

Index 4

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 2 Default: Set by MCEWizard

Scaling or Notation:
Description:

Reference Manual

See description

This parameter used to select one of three control modes:

0- Open loop voltage control mode, voltage command is Vd_Ext and Vq_Ext
1- Current control mode, current command is IdRef_Ext and IqRef_Ext

2- Speed control mode, speed command is TargetSpeed
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3.2.1.5 APPConfig

Index 71
Size Unsigned 16 bit
Parameter Type DYNAMIC
Range Min: 0 Max: OXFFFF Default: 0
Scaling or Notation: Bit field definitions are mentioned in description
Description: Motor control system configuration parameter
[2:0] Control input selection (Set target speed value)

0: UART control
1:Vsp analog input
2: Frequency input
3: Duty cycle input
[3] Enable Restart after Fault: Vsp, frequency or duty cycle control input mode,
if there is fault condition, motor will stop and start a 10seconds counter.

After 10 seconds, the control will try to clear the fault for 10 times. If the
fault condition still exists, control will stay in fault condition.

This feature is not available in UART control mode.
0: Disable restart after fault
1: Enable restart after fault

(4] Enable torque compensation
0: Disable
1: Enable
[5] Reserved
(6] Enable control input measurement
0: Disable
1: Enable
[7] Reserved

[15:8] Hall Atan angle active period: this higher 8-bit word defines the number of
sectors for which Hall Atan angle is being used as rotor angle during start-up
if Hall angle or hybrid angle is selected and Hall Atan angle calculation
method is enabled.

0: Atan angle is not used as rotor angle during start-up if Hall angle or hybrid
angle is selected and Hall Atan angle calculation method is enabled.

k = 1~254: Atan angle is used as rotor angle for k number of sectors during
start-up if Hall angle or hybrid angle is selected and Hall Atan angle
calculation method is enabled.

255: Atan angle is always used as rotor angle if Hall angle or hybrid angle is
selected and Hall Atan angle calculation method is enabled.

Reference Manual 121/196 V1.3
2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

Register Description

3.2.1.6 PrimaryControlRate
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Index 73

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 1 Max: 16

Scaling or Notation:
Description:

See description

This parameter defines the execution rate of speed control loop. Speed control loop
executed every Fast control rate * Primary control rate * PWM period. Speed ramp

rate is calculated based on this value.

3.2.1.7 Command

Index 120

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max: 1

Scaling or Notation:
Description:

Reference Manual

See description

This variable controls the system state with the following values:
0- Stop the motor
1- Start the motor
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3.2.1.8 SequencerState

Index 133

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 9 Default: 0

Scaling or Notation:

See description

Description: This variable contains the current sequence state of the drive
0- Power on state
1- Stop state
2- Calculate offset current
3- Charging boot strap capacitors
4- Motor running
5- Fault state
6- Catchspin
7- Parking
8- Open loop acceleration
9- Angle Sensing (Initial rotor angle detection)
3.2.1.9 MotorStatus
Index 171
Size Unsigned 16 bit
Variable Type Read Only
Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation:
Description:

Reference Manual

See description.

This variable contains the status of angle type, PWM modulation type, and phase shift
PWM scheme.
[0] Angle type

0: using Hall angle

1: using flux angle
[1] Phase shift PWM scheme

0: using normal phase shift PWM scheme

1: using low noise phase shift PWM scheme
[3:2] PWM modulation type

0: using 3-phase PWM modulation

3: using 2-phase PWM modulation
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3.2.2 PWM Register Group

3.2.2.1 PwmFreq

Index 5

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 20 Max:800 Default:160

Scaling or Notation: 1=0.1 kHz Fyyy; 160 = 16kHz Fpyyy

Description: This parameter configures the motor PWM frequency in 0.1 kHz increment.
PWM Period value =96,000,000/(2*PWMFreq[Hz])

3.2.2.2 PWMDeadtimeR

Index 6
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 | Max:240 Default:48
Scaling or Notation: 1 =20.8333ns
Description: PWM dead time during leading edge (raising edge of high side switch output)
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3.2.2.3 PWMDeadtimeF
Index 7
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max:240 Default:48

Scaling or Notation:
Description:

1 = 20.8333ns
PWM dead time during trailing edge (falling edge of high side switch output)

3.2.2.4 SHDelay

Index 8

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: -192 Max:960 Default: 0
Scaling or Notation: 1 =10.4167ns

Description:

SHDelay specifies the time delay from PWM output to ADC sample time for current
sensing. The delay time is depending on the hardware design; usually it should
consider propagation delay of gate driver circuit and turn on (turn off) delay of
switching devices.

In Phase Shift PWM mode, in order to avoid sample the shunt resistor signal while
device is switching, SHDelay should be configured smaller than actual hardware
delay. Some board design may allow bigger SHDelay value without causing much
current sensing noise (bigger SHDelay value may help for a smaller TMinPhaseShift
value).

In Minimum Pulse PWM mode, SHDelay should be configured same as actual
hardware delay.

3.2.2.5 TMinPhaseShift

Index 9

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:960 Default: 0
Scaling or Notation: 1 =10.4167ns

Description:

In Phase Shift PWM mode, TMinPhaseShift configure the minimum time of an active
vector for single shunt current sensing.

vk T e
W e !
I | | —>! !4_
TMinPhaseShift
Figure 76 TminphaseShift PWM
Reference Manual 125/196 V1.3

2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

3.2.2.6 TCntMin

Index 10

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:960 Default: 0
Scaling or Notation: 1 =10.4167ns

Description: This parameter specifies the minimum PWM pulse width if minimum pulse width
method is being used.

3.2.2.7 PwmGuardBand

Index 11

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:960 Default: 0

Scaling or Notation:
Description:

1=10.4167ns

In leg shunt configuration, this parameter provides a guard band such that PWM
switching at high modulation cannot migrate into the beginning and end of a PWM
cycle. The guard band insertion can improve feedback noise immunity for signals
sampled near the beginning and end of a PWM cycle.

Guard band insertion will reduce the maximum achievable inverter output voltage.

3.2.2.8 Pwm2PhThr

Index 65

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0

Scaling or Notation:
Description:

Reference Manual

16383= Motor Max RPM
Switch over speed from 3 phase PWM to 2 phase PWM.
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3.2.3 Speed Control Register Group

3.2.3.1 KpSreg

Index 30

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: Set by MCEWizard

Scaling or Notation:

us.8

Description: This parameter specifies the proportional gain of the speed regulator.
3.2.3.2 KxSreg

Index 31

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default:12
Scaling or Notation: U0.16

Description:

This parameter specifies the integral gain of the speed regulator

3.2.3.3 MotorLim

Index 32

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:4095

Scaling or Notation:
Description:

4095 =100% motor rated current

This parameter specifies the maximum allowable total motor current (d axis and q
axis)

3.2.3.4 RegenLim

Index 33

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:409

Scaling or Notation:
Description:

Reference Manual

4095=100% motor rated current

This parameter specifies the maximum total motor current (d axis and g axis) while
motor is running in regenerative mode.

RegenLim should be set to a low value if the drive has no break resistor otherwise
regenerative current will raise the DC bus voltage and cause fault condition.
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3.2.3.5 RegenSpdThr

Index 34

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:600

Scaling or Notation:

16383 = Motor Max RPM

Description: This parameter specifies the switch over speed threshold between RegenLim and
MotorLim.

3.2.3.6 LowSpeedLim

Index 35

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:2047

Scaling or Notation:

4095 =100% motor rated current.

Description: This parameter specifies the maximum allowable motor current (d axis and q axis) at
low speed (motor speed value less than or equal to Minspd value). Refer section
2.1.7.2.3 for more information.

3.2.3.7 LowSpeedGain

Index 36

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation: U16.0

Description:

This parameter specifies the increment rate of Motor current limit between MinSpd
and low speed threshold. Refer section 2.1.7.2.3 for more information.

3.2.3.8 SpdRampRate

Index 37

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 | Max:32767 Default: 0

Scaling or Notation:
Description:

Reference Manual

See description
This parameter (Q11) specifies the ramp rate of target speed reference.

Speed Ramp Rate(RPM/s) - 16383 Primary Control Rate - Fast Control Rate
Motor Max Speed (RPM) Fowm(HZ)

211

SpdRampRate =

128/196 V13

2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

3.2.3.9 MinSpd

Index 38

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default: 600

Scaling or Notation:
Description:

16383 = Motor Max RPM

This parameter configures the minimum motor speed. Motor will run at MinSpd when
the target motor speed is below MinSpd.

MotorSpeed
A

MinSpd

/ MinSpd

> Tar

Figure 77 Minimum Speed

3.2.3.10 TargetSpeed

Index 121

Size Signed 16 bit

Variable Type Read Only

Range Min: -32767 Max:32767 Default: 0

Scaling or Notation:
Description:

3.2.3.11 TrqRef

16383 = Motor Max RPM

This variable sets the target speed of the motor, when the drive is in speed control
mode. If the motor is running in Vsp analog input, frequency input or duty cycle
control, this variable will be updated by software and writing to it has no effect.

Index 148

Size Signed 16 bit

Variable Type Read Only

Range Min: -4095 Max:4095 Default: 0

Scaling or Notation:
Description:

Reference Manual

4095=100% motor rated RMS current
This variable holds the value of Speed Pl output value.
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3.2.3.1 SpdRef

Index 162

Size Signed 16 bit

Variable Type Read Only

Range Min: -32767 Max:32767 Default: 0

Scaling or Notation:

16383 = Motor Max RPM

Description: Speed Reference output from Speed ramp function. Input to Speed PI controller
3.2.3.2 RotorAngle

Index 170

Size Signed 16 bit

Variable Type Read Only

Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation: 90°=16384

Description: This variable represents the rotor angle being used by speed control loop.
3.2.4 Hall Sensor InterfaceRegister Group

3.2.4.1 HallAngleOffset

Index 85

Size Signed 16 bit

Parameter Type DYNAMIC

Range Min: -32768 Max: 32767 Default: Set by MCEWizard

Scaling or Notation:

90°=16384

Description: This parameter specifies the offset value that the MCE uses to compensate for the
angle difference between the rotor position and the Hall sensor (DHALL1 or AHALL1)
mounting position. Refer to Section 2.1.14.7 for details.

3.2.4.2 Hall2FluxThr

Index 86

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 32767 Default: Set by MCEWizard

Scaling or Notation:
Description:

Reference Manual

16383 = motor max. RPM

This parameter specifies the switch-over speed threshold from using Hall angle to
using flux angle in hybrid angle mode.
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3.2.4.3 Flux2HallThr
Index 87
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max: 16383 Default: Set by MCEWizard

Scaling or Notation:
Description:

16383 = motor max. RPM

This parameter specifies the switch-over speed threshold from using flux angle to
using Hall angle in hybrid angle mode.

3.2.4.4 HallSampleFilter

Index 88

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: 32767 Default: Set by MCEWizard
Scaling or Notation: 1=10.417 ns

Description: This parameter specifies the de-bounce time used by the Hall sample noise filter.
3.2.4.5 HallSpdFiltBW

Index 89

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 32767 Default: Set by MCEWizard

Scaling or Notation:
Description:

Reference Manual

See description

This parameter specifies the time constant of the digital low-pass filter (LPF) for Hall
frequency. The following pseudo code shows the LPF implementation in SW.
filter(n) = filter(n — 1) + (input(n) — output(n — 1)) - HallSpdFiltBW
output(n) = filter(n) » 16
Since Hall frequency is updated every motor PWM cycle, the sampling frequency F; is

the same as the motor PWM frequency. The time constant of the LPF for Hall
frequency can be calculated as follows.

Fast_Control_Rate

HallSpdFiltBW
216 )

Tdecay ==
Fpwm - Ln(1 —
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3.2.4.6 HallTimeoutPeriod

Index 94

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 65565 Default: Set by MCEWizard
Scaling or Notation: 1=10ms

Description: This parameter specifies the Hall timeout fault detection time. If the Zero Frequency
Flag bit in parameter ‘HallStatus’ is asserted for the duration of HallTimeoutPeriod x
10 ms, then Hall timeout fault bit in parameter ‘FaultFlags’ is asserted.

3.2.4.7 KpHallPLL

Index 100

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 65535 Default: Set by MCEWizard

Scaling or Notation: U4.12

Description:

This variable specifies the proportional gain for parameter
‘HallPLL_FrequencyAdjust’. It is recommended to set this variable to a value between
0 and 4096.

0: Hall PLL function is disabled.
#0: Hall PLL function is enabled.

3.2.4.8 HallAngle

Index 167

Size Signed 16 bit

Variable Type Read Only

Range Min: -32768 Max: 32767 Default: NA
Scaling or Notation: 90°=16384

Description: This variable represents the rotor angle based on Hall sensors.
3.2.4.9 HallMotorSpeed

Index 168

Size Signed 16 bit

Variable Type Read Only

Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation:
Description:

Reference Manual

16383 = motor max. RPM
This variable represents the motor speed based on Hall sensors.
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3.2.4.10 PositionCounter
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Index 175

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 65535 Default: NA

Scaling or Notation:
Description:

6 =1 electrical revolution

This variable represents the lower 16 bit of the Hall position counter, which is
updated during each Hall event.

3.2.4.11 PositionCounter_H

Index 176

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 65535 Default: NA

Scaling or Notation:
Description:

Reference Manual

1= PositionCounter overflows from 65535

This variable represents the higher 16 bit of the Hall position counter, which is
updated during each Hall event.
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3.2.4.12 HallStatus

Index 181

Size Unsigned 16 bit

Parameter Type Read only

Range Min: 0 Max: 65535 Default: NA

Scaling or Notation:
Description:

Bit field definitions are mentioned in description

Hall sensor interface driver status parameter.

[0]

[15:12]

Actual motor direction

0: Clockwise direction

1: Counter-clockwise direction
Motor direction change
0: No direction change

1: direction changed
Zero frequency flag

0: no zero frequency fault
1: zero frequency fault
Reserved

Sector number

0~5: valid pattern
7:invalid pattern

Wide sector flag

0: The last sector just before the latest capture is a normal sector (60°). The
current sector after the latest capture is a wide sector (120°).

1: The last sector just before the latest capture is a wide sector (120°). The
current sector after the latest capture is a normal sector (60°).

Reserved

Target direction

0: Clockwise direction

1: Counter-clockwise direction
Reserved

3.2.4.13 Hall_FrequencyOut

Index 182

Size Signed 16 bit

Parameter Type STATIC

Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation:
Description:

Reference Manual

1= 0.0055°/ PWM cycle

This variable represents the low-pass filtered Hall frequency, which is defined as
angle change per motor PWM cycle.
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3.2.4.14 HallPLL_FrequencyAdjust

Index 183

Size Signed 16 bit

Parameter Type STATIC

Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation:
Description:

1= 0.0055°/ PWM cycle

This variable represents the compensation term for Hall frequency when calculating
Hall angle. It is defined as angle change per motor PWM cycle.

3.2.4.15 Hall_Atan_Angle

Index 184

Size Signed 16 bit

Parameter Type Read only

Range Min: -32768 Max: 32767 Default: NA
Scaling or Notation: 90°=16384

Description:

3.2.4.16 Hallu

This variable represents the estimated rotor angle using Atan calculation method for
analog Hall sensors.

Index 185

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0

Scaling or Notation:
Description:

3.2.4.17 Hallv

In ADC counts

This variable provides the subtraction result of analog Hall U+ input ADC sample
value and analog Hall U- input ADC sample value.

Index 186

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0

Scaling or Notation:
Description:

Reference Manual

In ADC counts

This variable provides the subtraction result of analog Hall V+ input ADC sample value
and analog Hall V- input ADC sample value.
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3.2.,5 Flux Estimator PLL Register Group

3.25.1 Rs

Index 39

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:

See description.

Description: This parameter is the motor winding resistance term in the flux integrator function.
MCEWizard calculates this parameter from the motor per phase resistance (motor +
cable), motor flux, feedback gains and the control loop sample rate. It is proportional
to but is not independently related to motor resistance.

3.2.5.2 LO

Index 40

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:

See description.

Description: This parameter is the motor winding inductance term in the flux integrator function.
MCEWizard calculates this parameter from the average per phase inductance, motor
flux, feedback gains and the control loop sample rate. It is proportional to but is not
independently related to Ld;Lq .

3.2.5.3 LSIncy

Index 41

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

Reference Manual

See description.

This parameter is the motor winding inductance saliency term in the flux integrator

function. MCEWizard calculates this parameter from the var per phase inductance,

motor flux, feedback gains and the control loop sample rate. It is proportional to but is
. Lgq—-Ld

not independently related to
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3.2.5.4 VoltScl

Index 42

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:
Description:

3.2.5.5 PlKp

See description.

This parameter defines the internal scaling factor between voltage and flux. The
value of this parameter is calculated by MCEWizard from user input (PWM frequency,
motor poles, DC bus scaling and back EMF Ke). This parameter may need to be
adjusted when DC bus compensation is disabled.

Index 43

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0
Scaling or Notation: U0.16

Description:

3.2.5.6 PlKi

This parameter specifies the Angle Frequency Generator tracking proportional gain.
The Angle Frequency Generator is mainly a phase lock loop (PLL). A larger value of
PlIKp will increase tracking bandwidth at the expense of increasing speed or
frequency ripple.

Index 44

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0
Scaling or Notation: U0.16

Description:

This parameter specifies the Angle Frequency Generator tracking integral gain. The
Angle Frequency Generator is mainly a phase lock loop (PLL). The Figure 78 shows
both a simplified and the detailed PLL architecture. PlIKi relates internal PLL tracking
error (q) to frequency (Rtr_Freq). A larger value of PlIKi will increase tracking
bandwidth at the expense of increasing speed or frequency ripple.

PlIKp, PIIKi
+ Angle
FIx_Alpha q 0
> o 0 1 | Mozdulo

| eJ A S m
Fix_Beta

—»B $ Frequency

; Fix_M (Rr_Freq)

Figure 78 Simplified Block diagram of a FLUX PLL

Reference Manual
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3.2.5.7 PllFreqLim

Index 45

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:

See description

Description: This parameter specifies the frequency limit of the PLL integral gain output. The
relationship between the actual frequency in Hz and this parameter is given by:
A= PllFreqLim*Pmereq, in Hz
8192
where:
A - Actual frequency in Hz
PwmFreq -Inverter pwm frequency in Hz
3.2.5.8 FlxTau
Index 47
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

See description

Motor flux is calculated by integration of estimated voltages. Pure (ideal) integrator
cannot be used due to dc offset problem. The integration is done using non-ideal
integrator (low pass filter) as shown in the Figure 79. The flux integration time
constant (Tau) is an entry of the MCEWizard. Typical range of non-ideal integrator
time constant is in the range of 0.01 to 0.025 sec.

This parameter provides the adjustment for the flux estimator bandwidth. FIxTau is
inversely proportional to the “Flux estimator time constant“ entered in MCEWizard.
The relationship of the Flux estimator time constant and FlxTau is given by:

28 X Tpyy

Flux estimator time constant =
FlxTau

— Tpwu, in seconds

where FIXTm - the Flux estimator time constant[S]
Tewnm - 1/(PWM switching frequency) [S]

This parameter is also used as low pass filter time constant for rotor frequency
(Rtr_Freq, which is the output of flux PLL) as well as some internal filtering.

— >

1

1
S

Ideal Integrator

Non-ideal integrator

Figure 79

Reference Manual

Ideal and Non-ideal Integrator
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3.2.5.9 AtanTau

Index 48

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

See description

This parameter provides angle compensation (frequency dependent) for the phase
shiftintroduced by flux integration time constant. Rotor frequency (Rtr_Freq) is
multiplied by a time constant (AtanTau) to form a compensating angle. This angle
represents the phase shift introduced by the non-ideal flux integrators (low pass
filter). Pure (ideal) integrator cannot be used due to dc offset problem. The flux
integration time constant is an entry of the MCEWizard. Typical range of integrator
time constant is in the range of 0.01 to 0.025 sec.

3.2.5.10 AngMTPA

Index 46

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 16383

Scaling or Notation:
Description:

0°>+360° is represented as 0 to 65535
This parameter defines the angle compensation for rotor angle calculation

3.2.5.11 SpdFiltBW

Index 52

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default: 0
Scaling or Notation: .14, ¢ 16384

Description:

=——,inT
SpdFiltBw’ PWM

This parameter configures the low pass filter time constant for motor Speed. Please
note that the input of motor speed calculation low pass filter is rotor frequency
(Rtr_Freq), which has already been filtered by FreqBW.

3.2.5.12 SpeedScale

Index 50

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:
Description:

Reference Manual

See Description
This parameter is the internal scaling factor between rotor frequency and motor
speed.

The value of this parameter is calculated by MCEWizard tool from user input (PWM
frequency, motor poles and motor maximum speed).
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3.2.5.13 MotorSpeed

Index 125

Size Signed 16 bit

Variable Type Read Only

Range Min: -32767 Max:32767 Default: 0

Scaling or Notation:
Description:

16383 = Motor Max RPM

Filtered motor running speed. Filter timer constant is set by parameter SpdFiltBW. Its
value will be reset to 0 when the control is not in RUN state.

3.2.5.14 FluxAngle

Index 138

Size Signed 16 bit

Variable Type Read Only

Range Min: -32768 Max:32767 Default: 0
Scaling or Notation: 90°=16384

Description: This is the estimated rotor angle. Itis used for the Field-Oriented control reference
frame.

3.2,5.15 Filx_M

Index 139

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:32767 Default: 0

Scaling or Notation: 2048 =100% rated flux

Description: This variable represents the fundamental flux amplitude.

3.2.5.16 Abs_MotorSpeed

Index 140

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:32767 Default: 0

Scaling or Notation: 16383 = Motor Max RPM

Description: Absolute value of motor Speed.

3.2.5.17 OpenLoopAngle

Index 155

Size Signed 16 bit

Variable Type Read Write

Range Min: -32768 Max:32767 Default: 0

Scaling or Notation: 90°=16384

Description:

Reference Manual

If Angle Select is set to 0, use this variable to specify the internal open loop angle.
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3.2.5.18 FluxMotorSpeed

Index 169

Size Signed 16 bit

Variable Type Read Only

Range Min: -32768 Max: 32767 Default: NA

Scaling or Notation:

16383 = motor max. RPM

Description: This variable represents the motor speed based on flux estimator.
3.2.6 FOC Register Group

3.2.6.1 IfbkScl

Index 54

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:

See description

Description: This parameter provides current gain such that 4095 digital counts of d-axis or g-axis
current represents rated motor current. IfbkScl is calculated in MCEWizard and is a
function of motor rated Amps and analog current scaling.

4095 1024
IfbkScl =
1.647 * AiBiScale * RatedMotorCurrent * \2

Where:
RatedMotorCurrent is in rms Amps

o CurrentIinput * InternalADCGain * 4095
AiBiScale = ,in count/Amps

Vadcref
3.2.6.2 Kplreg

Index 55

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0

Scaling or Notation: U4.12

Description:

Reference Manual

This parameter specifies the proportional gain of the Q-axis current regulator. The
value of this parameter is calculated by MCEWizard from user input (PWM frequency,
motor phase inductance).
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3.2.6.3 Kplregh

Index 56

Size Unsigned 16 bit
Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0
Scaling or Notation: U4.12

Description: This parameter specifies the proportional gain of the d-axis current regulator. The
value of this parameter is calculated by MCEWizard from user input (PWM frequency,
motor phase inductance, Bandwidth).
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3.2.6.4 Kxireg

Index 57

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0

Scaling or Notation: U0.16

Description: This parameter specifies the integral gain of the d-axis and g-axis current regulator.
The scaling depends on the current regulator execution rate which is directly related
to the pwm frequency. The value of this parameter is calculated by MCEWizard from
user input (PWM frequency, motor phase resistance, Bandwidth).

3.2.6.5 FwkVoltLvl

Index 58

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 ‘ Max:PWMPeriod Default:32

Scaling or Notation: PWMPeriod = 100% PWM duty cycle.

Description: This parameter specifies the modulation threshold to start field weakening. It must

be set below PWMPeriod and it’s also recommended to set this value below SVPWM
linear range (PWMPeriod*0.95). Lower threshold gives more voltage margin which
provides better control performance but it will enter field weakening mode earlier.

Where : PWMPeriod is 96,000,000/(2*PWMFreq[Hz])

3.2.6.6 FwkKx

Index 59

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:32

Scaling or Notation: See description
Description: This parameter configures the gain of field weakening.

3.2.6.7 FwkCurRatio

Index 60
Size Unsigned 16 bit
Parameter Type DYNAMIC
Range Min: 0 Max:16383 Default:32
Scaling or Notation: 4096 = 100% MotorLim.
Description: This parameter limits the -Id current for field weakening.
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3.2.6.8 VdqgLim

Index 61

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4974 Default:32

Scaling or Notation:
Description:

4974 =100 [% modulation]

This parameter specifies the current regulator output limit. Refer to Section 2.1.10 for
details.

3.2.6.9 AngDel

Index 62

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

See Description

This parameter provides gain adjustment for current angle advancement. The current
angle advancement is added to a fixed defaulted phase (90 Deg) and the rotor angle
to form the relative phasing of the current vector. Current angle advancement is
required for Permanent Magnet motor with rotor saliency (Interior Permanent
Magnet Motors). A value of zero represents zero angle advancement and therefore
the current vector is placed at 90 degrees with respect to the rotor angle. Diagram
below shows the implementation of the angle advancement function and the related
controller parameters.

I_Motor

Rated Motor Amps

Angle advancement = AngDel X 0.35156 X ,indegree

TrgRef

- —> lqRef C To current
I;/r?tcat&rr regulator
P Id_Decoupler commands
-AngLim 90 Deg
Figure 80 Angle Del
3.2.6.10 AngLim
Index 63
Size Unsigned 16 bit
Parameter Type DYNAMIC
Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

Reference Manual

1=0.17578 degree

This parameter provides the maximum limit on the current angle phase advancement
specified by parameter AngDel. (See also AngDel.)
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3.2.6.11 IdgFiltBw

Index 64

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:16383 Default:4096

Scaling or Notation:

Description:

16384 .
u2.14 , T = m, mn TPWM

This parameter configures the low pass filter time constant for Id and Iq.

3.2.6.12 IdRef_Ext

Index 128

Size Signed 16 bit

Variable Type Read Write

Range Min: -16383 Max:16383 Default: 0

Scaling or Notation:
Description:

4095 = 100% motor rated RMS current

This is the reference input of current regulator on D axis. In speed control mode, this
variable has no influence. In current control mode, this variable is used as current
input.

3.2.6.13 IqRef_Ext

Index 129

Size Signed 16 bit

Variable Type Read Write

Range Min: -16383 Max:16383 Default: 0

Scaling or Notation:

4095 =100% motor rated RMS current

Description: This is the reference input of current regulator on D axis. In speed control mode, this
variable has no influence. In current control mode, this variable is used as current
input.

3.2.6.14 IdFilt

Index 141

Size Signed 16 bit

Variable Type Read Only

Range Min: -16383 Max:16383 Default: 0

Scaling or Notation:
Description:

Reference Manual

4096 = 100% motor rated RMS current
Id current after low pass filter. LPF gain is set by IdqFiltBw parameter.
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3.2.6.15 IgFilt

Index 142

Size Signed 16 bit

Variable Type Read only

Range Min: -16383 Max:16383 Default: 0

Scaling or Notation:

4096 = 100% motor rated RMS current

Description: Iq current after low pass filter. LPF gain is set by IdgFiltBw parameter.
3.2.6.16 IdFwk

Index 143

Size Signed 16 bit

Variable Type Read only

Range Min: -16383 Max:16383 Default: 0
Scaling or Notation: 4096 = 100% motor rated RMS current

Description: IdFwk represents the -Id current during field weakening.

3.2.6.17 Id

Index 149

Size Signed 16 bit

Variable Type Read Only

Range Min: -16383 Max:16383 Default: 0
Scaling or Notation: 4096 = 100% motor rated RMS current

Description: This variable holds the motor Id component current

3.2.6.18 Iq

Index 150

Size Signed 16 bit

Variable Type Read only

Range Min: -16383 Max:16383 Default: 0
Scaling or Notation: 4096 = 100% motor rated RMS current

Description: This variable holds the motor Ig component current

3.2.6.19 MotorCurrent

Index 154

Size Signed 16 bit

Variable Type Read only

Range Min: -16383 Max:16383 Default: 0

Scaling or Notation:
Description:

Reference Manual

4096 = 100% motor rated RMS current

Motor current (IdgFilt) is actual motor phase RMS current. It is calculated as below:
IdgFilt = (/1dfilt? + Iqfilt?)
146/196
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3.2.7 Measurement Register Group

3.2.71 lu

Index 122

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0
Scaling or Notation: In ADC counts

Description: This variable provides reconstructed motor phase U current (offset eliminated and
ADC compensated). This current is calculated from the DC bus link current feedback
(single shunt configuration) or U phase shunt resistor (leg shunt configuration). It is
sampled every PWM cycle.

3.2.7.2 Iv

Index 123

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0

Scaling or Notation: In ADC counts

Description: This variable provides reconstructed motor phase V current (offset eliminated and
ADC compensated). This current is calculated from the DC bus link current feedback
(single shunt configuration) or V phase shunt resistor (leg shunt configuration). It is
sampled every PWM cycle.

3.2.7.3 IwW

Index 124

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 | Max:2047 | Default: 0

Scaling or Notation: In ADC counts

Description: This variable provides reconstructed motor phase W current (offset eliminated and
ADC compensated). This current is calculated from lu and Iv by equationiw = —(Iu +
Iv). Its value is updated on every PWM cycle.

3.2.7.4 I_Alpha

Index 126

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0

Scaling or Notation: In ADC counts

Description:

Reference Manual

This variable provides reconstructed motor alpha component current. Its value is
updated on every PWM cycle.
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3.2.7.5 |_Beta

Index 127

Size Signed 16 bit

Variable Type Read only

Range Min: -2047 Max:2047 Default: 0

Scaling or Notation:
Description:

In ADC counts

This variable provides reconstructed motor beta component current. Its value is
updated on every PWM cycle.

3.2.7.6 VdcRaw

Index 136

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:
Description:

3.2.7.7 VdcFilt

In ADC counts

This variable provides the measured DC bus voltage value. This value is updated
every PWM cycle.

Index 137

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or In ADC counts

Notation:

Description: This variable provides the filtered DC bus voltage value.

3.2.7.8 VTH

Index 144

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or In ADC counts

Notation:

Description:

Reference Manual

This variable provides NTC temperature input value.
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3.2.7.9 Ipeak

Index 187

Size Unsigned 16 bit

Variable Type Read only

Range Min: -2047 Max: 2047 Default: 0

Scaling or Notation:
Description:

In ADC counts

This variable keeps track of the peak amplitude of the motor phase current when MCE
is in peak current tracking mode with single-shunt configuration by setting
TminPhaseShift = 0. Its value is updated every PWM cycle.

3.2.7.10 CurrentAmpOffset0

Index 188

Size Unsigned 16 bit

Variable Type DYNAMIC

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description:

This variable provides the offset value for phase U current sensing input pin. Its value
is updated every PWM cycle.

3.2.7.11 CurrentAmpOffsetl

Index 189

Size Signed 16 bit

Variable Type DYNAMIC

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description:

Reference Manual

This variable provides the offset value for phase V current sensing input pin. Its value
is updated every PWM cycle.
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3.2.8 Protection Register Group

3.2.8.1 FaultEnable

Index 12

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation:

Description:

Bit field definitions are mentioned in description. For each bit, 0 - Ignore the
associated fault; 1 - enable processing of the associated fault.

This parameter specifies enable/disable of faults are mentioned below

[1:0] Reserved, must be set to “0“

[2] Enable DC bus overvoltage fault
[3] Enable DC bus under voltage fault
[4] Enable Flux PLL out of control fault
[5] Reserved, must be set to “0¢

[6] Enable Over temperature fault

[7] Enable rotor lock fault

[8] Enable Phase loss fault

[12:9] Reserved, must be set to “0“

[13] Enable UART link break fault

[14] Enable Hall timeout fault

[15] Enable Hall invalid fault

When a fault is disabled (bit set to “0“), the fault condition is ignored and the motor
keeps running. However, even when a fault is disabled, its occurrence is reported in
the FaultFlags variable, until the condition that caused the fault disappears.

Note: Phase loss fault is only detected in “PARKING“ state.

3.2.8.2 VdcOvLevel

Index 13

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts.

Description:

Reference Manual

This parameter defines the dc bus over voltage trip level. A dc bus over voltage fault
will be generated if dc bus voltage exceeds this threshold.
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3.2.8.3 VdcLvLevel

Index 14

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:
Description:

In ADC counts.

This parameter defines the dc bus under voltage trip level. A dc bus under trip voltage
fault will be generated if dc bus voltage falls below this threshold.

3.2.8.4 CriticalOvLevel

Index 15

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:

In ADC counts.

Description: Detection level for Critical Overvoltage. If this threshold is exceeded, all low side
switches are clamped (zero-vector-braking) to protect the drive and to brake the
motor. The Zero-vector is held until fault is cleared.

3.2.8.5 RotorLockTime

Index 16

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default:1000

Scaling or Notation:

1=0.01 Second

Description: User can change the value of this parameter to customize the rotor lock detect time
(default =10 seconds).
Please note if rotor lock detect time is configured too short, it may trigger the fault
during acceleration or momentary high load condition.

3.2.8.6 FluxFaultTime

Index 18

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 65535 Default:800

Scaling or Notation:
Description:

Reference Manual

1=0.01 Second

User can change the value of this parameter to customize the PLL out of synchronous
detect time (default = 8 seconds).
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3.2.8.7 GateKillFilterTime

Index 19

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 4 Max:960 Default:96
Scaling or Notation: 1 =10.4167ns

Description:

Persistence filter time for PWM gate kill input (in clock cycles)

3.2.8.8 CompRef

Index 20

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:
Description:

ADC count (4095 = Vagcrer)

This parameter value is derived from current trip level and current input offset value.
((iTripLevel X CurrentScale) + Of fset)

Vadcref
Example : iTripLevel = 2A, Current input scale 0.5V/A, Offset =0.55V, Vadcref =3.3V
CompRef value is 1924 counts

CompRef = * 4095

3.2.8.9 Tshutdown

Index 67

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts.

Description:

This parameter defines the over-temperature shutdown threshold. If actual
temperature input value is less than this threshold, trigger over temperature fault.

3.2.8.10 PhaselossLevel

Index 74

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: MCEWizard
Scaling or Notation: In ADC counts.

Description:

Reference Manual

This parameter defines the phase current threshold value for phase loss protection
function. Refer to Section 2.1.16.6 for details.
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3.2.8.11 SwFaults

Index 132

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:
Description:

See description.

This variable is derived from FaultFlags by the following bitwise logical operation:
SwFaults = FaultFlags - FaultEnable

SwFaults is cleared by FaultClear. For bit field definition, refer to Faultflags.

3.2.8.12 FaultClear

Index 134

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max:1 Default: 0

Scaling or Notation:
Description:

See Description

Writing 1 to this variable clears all faults. Once clear has been done, the variable will
be cleared. If fault condition doesn’t exist, fault clear will be successful and the drive
will enter STOP state. If fault condition still exists, the drive will remain in fault state.

3.2.8.13 FaultRetryPeriod

Index 81

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:0xFFF Default:0x6403

Scaling or Notation:
Description:

Bit field definitions are mentioned in description

This parameter enables to restart the motor after fault condition when control input
signal is from frequency, duty or VSP

[7:0]  This field defines how many times restart MCE after fault condition. If value is
0, restart after fault is disabled. If value is 255, restart always after fault.
[15:8] This field defines waiting time to restart MCE after fault condition. This value

is represented in 0.1 seconds. If value is 100, MCE restarted 10S after fault.

3.2.8.14 FaultClear

Index 134

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max:1 Default: 0

Scaling or Notation:
Description:

Reference Manual

See Description

Writing 1 to this variable clears all faults. Once clear has been done, the variable will
be cleared. If fault condition doesn’t exist, fault clear will be successful and the drive
will enter STOP state. If fault condition still exists, the drive will remain in fault state.
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3.2.8.15 FaultFlags

Index 135

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation: Bit field definitions are mentioned in description

Description: This variable provides drive fault status. Most faults are handled by a fault handling

routine operating at the PWM inverter switching frequency with the exception of
Gate Kill faults. Gate Kill is handled within the Faults module and will instantly
initiate inverter and regulator shutdown. The FaultFlags variable indicates currently
pending fault conditions. The FaultClear variable is used to reset fault conditions.

For all bit fields defined below, a value of 1 indicates that the corresponding fault

condition has occurred.

[0] Motor gatekill fault

[1] DC bus Critical overvoltage fault
[2] DC bus overvoltage fault

[3] DC bus under voltage fault

[4] Flux PLL out of control fault

[5] Reserved

[6] Over Temperature fault

[7] Rotor lock fault

[8] Phase Loss fault

[9] Reserved

[10] Execution fault (CPU load is more than 95%)
[11] Reserved

[12] Parameter load fault

[13] UART link break fault

[14] Hall timeout fault

[15] Hall invalid fault

Note: DC bus critical overvoltage and Gatekill fault cannot be masked by FaultEnable.
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3.2.9 Start Control Register Group

3.2.9.1 BtsChargeTime

Index 21

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 150

Scaling or Notation: 1=one PWM period

Description: User can change the value of this parameter to configure the boot strap capacitor
charging time (default = 150 PWM period).

3.2.9.2 ParkAngle

Index 25

Size Signed 16 bit

Parameter Type DYNAMIC

Range Min: -32768 Max:32767 Default:5461

Scaling or Notation: 90°=16384

Description: This parameter configures the current angle during parking state. Reset value of
parking angle is set to 5461 (30°) which is the center of sector 0.
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3.2.9.3 ParkTime

Index 24

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default:1000

Scaling or Notation:
Description:

1=0.001 Second

This parameter configures total parking time. During parking state, parking current
increases linearly from 0 to low speed current limit.

If ParkTime=0, parking state will be skipped.

3.2.9.4 OpenLoopRamp

Index 26

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default:1000

Scaling or Notation:

See description.

Description: This parameter configures the open loop acceleration rate. During open loop state,
motor current is regulated at low speed current limit; rotation speed accelerates
linearly from 0 to MinSpd.

Total duration of open loop:
_ MinSpd«1024+10 . -
Topentoop = “opentoopRamp’ " 1 millisecond
If OpenLoopRamp=0, open loop state will be skipped

3.2.9.5 IS_Pulses

Index 27

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:1000 | Default:14

Scaling or Notation:
Description:

Reference Manual

1=1sensing pulse under nominal DC bus voltage (DcBusVolts=2048)

This parameter specifies the number of PWM cycles for each angle sensing pulse
under nominal DC bus voltage. Actual number of PWM cycles is DC bus compensated
in order to keep constant volt-second which in turns keep the same peak sensing
current.

Initial angle sensing function measures the current of last 2 PWM cycles, if the
parameter is configured at 1, only one PWM cycle will actually carry current. So it is
advised to configure this parameter = 2.

Write 0 to this parameter disables the initial angle sensing function.
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3.2.9.6 IS_Duty

Index 28

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:8191 Default:4095

Scaling or Notation:

8192 =100% PWM duty cycle

Description: This parameter specifies the PWM duty cycle during ANGLE_SENSING state. For better
current sensing quality, in single shunt current sensing, duty cycle of angle sensing
should not be too low otherwise active vector will be too short to sense the current.

In leg shunt current sensing, duty cycle should not be too high otherwise there will
not be enough time to sense the current during zero vector.

3.2.9.7 IS _Iqlnit

Index 29

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:8191 Default:14

Scaling or Notation:

Description:

Reference Manual

4096 = 100% motor rated RMS current

This parameter specifies the initial torque that would be applied after having
completed ANGLE_SENSING state and before entering MOTOR_RUN state.

Right after having completed ANGLE_SENSING state, the flux PLL has not locked onto
the rotor angle. It takes some time to stabilize itself and requires the motor speed to
be sufficiently high. This means at the beginning of MOTOR_RUN state, flux PLL is not
working properly and it relies on initial torque to accelerate the motor in order for the
PLL to lock. To achieve reliable and smooth start, some tuning to flux estimator and
flux PLL is required.
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3.2.10 Catch Spin Register Group

3.2.10.1 TCatchSpin

Index 22

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default:1000
Scaling or Notation: 1=0.001 Second

Description: This parameter specifies the catch spin synchronization time duration before

engaging motor start acceleration. During this period, the internal controller tries to
sync rotor position with zero torque current reference.

3.2.10.2 DirectStartThr

Index 23

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default:1000

Scaling or Notation: 16384 = Motor Max RPM

Description: At the end of catch spin state, this parameter is the absolute motor speed threshold

that decides whether to go through Angle_Sensing + Parking + OpenLoop start or
directly go to closed loop run state.

If DirectStartThr=0, after catch spin, it will directly go to closed loop run state.
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3.2.11 Control Input Register Group

3.2.11.1 PGDeltaAngle

Index 53
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max: 65535 Default: 0
Scaling or Notation: 512 =1 PG pulse every 360 electrical degree (every electrical cycle)
Description: This parameter configures the PG output.

PGDeltaAngle = 256 * Motor—poles

PPR

Write 0 to PGDeltaAngle will disable the PG output.

PPR is expected PG Pulses Per Revolution. For example, 4 PPR for an 8 poles motor (1
pulse per electrical cycle), then: PGDeltaAngle = 256 *% =512

PG output is updated every PWM cycle, so the maximum PG output frequency is 72
Fpwm.

The maximum value for PGDeltaAngle is 16383, which means 1 PG pulse take 32
electrical cycle (16384/512=32), on an 8 poles motor, the PG output will be 0.125PPR.
If PGDeltaAngle is 2" (2,4,8,16....8192,16384), PG pulse will be synchronized with rotor
angle. For example, if PGDeltaAngle=512 for an 8 poles motor (4PPR). There are 4 PG

pulses every 4 electrical cycles and the PG transition (high to low or low to high) will
happen at 0 and 180 electrical degree.

1 1 resolution
<

»|
1

I~ 12PPR g
Figure 81 PG Output
3.2.11.2 CmdStart
Index 69
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 | Max: 65535 Default: 0
Scaling or Notation: See description.
Description: In Vsp/Frequency/Duty Cycle input mode, this parameter specifies the input
threshold for motor start.
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3.2.11.3 CmdStop

Index 68

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:
Description:

See description.

In Vsp/Frequency/Duty Cycle input mode, this parameter specifies the input

threshold for motor stop.

3.2.11.4 CmdGain

Index 70

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: 65535 Default: 0

Scaling or Notation:
Description:

See description.

In Vsp/Frequency/Duty Cycle input mode, this parameter specifies the slope between
the input threshold for motor start and threshold for MaxRPM.

3.2.11.5 ControlFreq

Index 164

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max: 50000 Default: 0

Scaling or Notation:
Description:

1count=0.1Hz

When control input measurement function is enabled, this variable represents the
measured frequency of the input signal which is updated every 10 ms.

3.2.11.6 ControlDuty

Index 165

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max: 1000 Default: 0

Scaling or Notation:
Description:

Reference Manual

1count=0.1%

When control input measurement function is enabled, this variable represents the
measured duty cycle of the input signal which is updated every 10 ms.
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3.2.12 Voltage Control Register Group

3.2.12.1 Vd_Ext

Index 130
Size Unsigned 16 bit
Variable Type Read Write
Range Min: 0 Max:4974 Default: 0
Scaling or Notation: Vd_Ext x 2048
Output d le = X 1009
utputduty &yele = 4574 x DeBusVoltsFilt o
Description: Vd command when the drive is working in voltage control mode.
3.2.12.2 Vq_Ext
Index 131
Size Unsigned 16 bit
Variable Type Read Write
Range Min: 0 Max:4974 Default: 0
Scaling or Notation: Vq_Ext x 2048
Output dut le = x 1009
UEPUE QULY €YEY€ = 4974 x DcBusVoltsFilt &
Description: Vg command when the drive is working in voltage control mode.
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3.2.12.3 V_Alpha

Index 151

Size Signed 16 bit

Variable Type Read only

Range Min: -8191 Max:8191 Default: 0
Scaling or Notation: 8191 =100%

Description: This variable provides Alpha motor phase voltage.

3.2.12.4 V_Beta

Index 152

Size Signed 16 bit

Variable Type Read only

Range Min: -8191 Max:8191 Default: 0
Scaling or Notation: 8191 =100%

Description: This variable provides Beta motor phase voltage.

3.2.12.5 vd

Index 156

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4974 Default: 0

Scaling or Notation:
Description:

3.2.12.6 Vq

4974 =100%

Motor Vd voltage component. This variable holds the value of Id Pl output value in
case of speed control or current control mode.

Index 157

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4974 Default: 0

Scaling or Notation:
Description:

4974 =100%

Motor Vq voltage component. This variable holds the value of Iq Pl output value in
case of speed control or current control mode.

3.2.12.7 MotorVoltage

Index 158

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4974 | Default: 0

Scaling or Notation:
Description:

Reference Manual

4974 = 100%
This variable holds motor applied voltage. Vdq = (/Vd? + Vg?)

V13
2020-4-26

162/196



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

3.2.13

Torque Compensation Register Group

3.2.13.1 TrqCompGain

Index 75

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default:N/A
Scaling or Notation: U8.8

Description:

This parameter specifies the gain factor that is used to adjust the amplitude of the
sinusoidal compensation torque reference.

3.2.13.2 TrqCompAngOfst

Index 76

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 65535 Default: Set by MCEWizard
Scaling or Notation: 90°=16384

Description:

This parameter specifies the angle offset value that the MCE uses in synthesizing a
sinusoidal compensation torque reference. Refer to Section 2.1.15 for details.

3.2.13.3 TrqComplLim

Index 77

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max: 16383 Default: 2048

Scaling or Notation:
Description:

4095 = 100% motor rated current

This parameter specifies the maximum allowable value for internal variable
‘TrgRefFilt’ that is the low-pass filtered result of the variable ‘TrqRef’. Refer to Section
2.1.15 for details.

3.2.13.4 TrqCompOnSpeed

Index 78

Size Unsigned 16 bit

Variable Type DYNAMIC

Range Min: 0 Max:32767 Default: 0

Scaling or Notation:
Description:

Reference Manual

16383 = Motor Max RPM

This parameter set torque compensation ON speed threshold value. Torque
compensation is active if motor speed reference value is less than this parameter
value.
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3.2.13.5 TrqCompOffSpeed

Index 79

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:32767 Default: 0

Scaling or Notation:
Description:

16383 = Motor Max RPM

This parameter set torque compensation OFF speed threshold value. Torque
compensation is inactive if motor speed reference value is greater than this
parameter value.

3.2.13.6 TrqRef_Ext

Index 159

Size Signed 16 bit

Parameter Type Read only

Range Min: 16383 Max:16383 | Default: N/A

Scaling or Notation:
Description:

4095 =100% motor rated current

This variable represents the synthesized sinusoidal compensation torque reference.

3.2.13.7 TrqRef_Total

Index 190

Size Signed 16 bit

Parameter Type Read only

Range Min: -16383 Max:16383 Default: N/A

Scaling or Notation:
Description:

4095 =100% motor rated current

This variable represents the summed up torque reference that includes ‘TrqRef’ from
speed Pl output as well as ‘TrqRef_Ext’ from the torque compensation function.

3.2.13.8 TrqCompBaseAngle

Index 191

Size Signed 16 bit

Parameter Type Read only

Range Min: -32768 Max: 32767 Default: Set by MCEWizard
Scaling or Notation: 90°=16384

Description:

Reference Manual

This variable represents the base angle that is used in synthesizing a sinusoidal
compensation torque reference.
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3.2.13.9 TrgqCompStatus

Index 194

Size Unsigned 16 bit

Parameter Type Read only

Range Min: 0 Max: 65535 Default: NA

Scaling or Notation:

Description:

3.3

Bit field definitions are mentioned in description

Torque compensation function status variable.

[0] Torque compensation function active status
0: inactive
1: active

[1] Mechanical cycle synchronization status

0: Not synchronized to mechanical cycle
1: Synchronized to mechanical cycle

PFC Control Register (App ID =3)

Complete list of parameter and variables are listed in the Table 29 and Table 30 and find description in the

following chapters.

Table29 PFC Parameter list
AppID |Index |Parameter Name Type Description
3 1 PFC_HwConfig STATIC Application hardware configuration parameter
3 2 PFC_SysConfig STATIC System configuration parameter
3 3 PFC_PwmFreq STATIC PFC PWM frequency
3 4 PFC_TMinOff DYNAMIC Minimum PWM off time
3 5 PFC_Deadtime STATIC PWM dead time
3 6 PFC_SHDelay DYNAMIC Delay time from PWM output to ADC sample time
3 7 PFC_IRectLim DYNAMIC Rectifying current limit value
3 8 PFC_IGenLim DYNAMIC Generating current limit value
3 9 PFC_VdcRampRate | DYNAMIC Voltage reference ramp up/down rate
3 10 PFC_KpVreg DYNAMIC Proportional gain of the voltage regulator
3 11 PFC_KxVreg DYNAMIC Integral gain of the voltage regulator
3 12 PFC_Kplreg DYNAMIC Proportional gain of the current regulator
3 13 PFC_KxIreg DYNAMIC Integral gain of the current regulator
3 15 PFC_TrackingCycle | DYNAMIC Used for voltage reference in tracking mode
3 16 PFC_TrackingGain DYNAMIC Used for voltage reference in tracking mode
3 17 PFC_HalfCycleMin STATIC AC voltage minimum limit for input frequency
check
3 18 PFC_HalfCycleMax | STATIC AC voltage maximum limit forinput frequency
check
19 PFC_VacZCThr DYNAMIC AC voltage threshold to detect zero crossing
20 PFC_VacOvLevel DYNAMIC AC voltage input overvoltage trip level

Reference Manual
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AppID |Index |Parameter Name Type Description
3 21 PFC_VacUvLevel DYNAMIC AC voltage input under voltage trip level
3 22 PFC_VdcOvLevel DYNAMIC DC bus overvoltage trip level
3 23 PFC_VdcUvLevel DYNAMIC DC bus under voltage trip level
3 24 PFC_AcDcScale DYNAMIC Ratio of feedforward component added to the
duty output
3 25 PFC_LFactor DYNAMIC Used for average current calculation
26 PFC_FaultEnable DYNAMIC Enable or disable fault condition handling. When
a fault bit is not set, the fault condition is ignored
27 PFC_GateKillTime STATIC Persistence filter time for PWM gate kill input
3 28 PFC_TargetDCVolt STATIC Target DC bus voltage for fixed-voltage mode

Reference Manual

166/196 V13
2020-4-26



iMOTION™ Motion Control Engine
Software Reference Manual

(infineon

Register Description

Table30 PFCVariable list
App ID |Index [|Variable Name Type Description
3 81 PFC_SequencerState READONLY Current state
3 82 PFC_Command READWRITE Controls the system state - Stop/ start the
PFC
85 PFC_FaultClear READWRITE Fault clear
3 87 PFC_SwFaults READONLY Fault status based on fault condition and
fault mask
3 89 PFC_TargetVolt READWRITE Voltage set point value
3 90 PFC_VoltagePloutput READONLY Voltage PI controller output value
3 92 PFC_VdcRaw READONLY DC bus voltage
3 93 PFC_IpfcRaw READONLY PFC Current
3 94 PFC_AbsVacRaw READONLY AC voltage absolute value
3 98 PFC_VacRMS READONLY AC voltage RMS value
3 99 PFC_VdcFilt READONLY DC bus filtered voltage
3 103 PFC_VacRaw READONLY AC voltage value
3 104 PFC_Fault Flag READONLY Fault status based on fault condition
3 105 PFC_lpfcAvg READONLY PFC current average value
3 106 PFC_IpfcRMS READONLY PFC current RMS value
3 107 PFC_ACPower READONLY PFC input power
3 110 PFC_CurrentPloutput READONLY Current control Pl output

Reference Manual
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3.3.1 Control Register Group

3.3.1.1 PFC_HwConfig

Index 1
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max: OxFFFF Default: 0
Scaling or Notation: Bit field definitions are mentioned in description
Description: PFC application hardware configuration parameter
[0] PFC Topology

0- Boost Mode PFC
1- Totem Pole PFC

[4:1] Reserved

(5] Active polarity for Low side PWM output
0- Active levelis low
1- Active levelis high

(6] Active polarity for High side PWM output
0- Active levelis low
1- Active levelis high

[8:7] Internal gain for current measurement
0- Internalgainis1
1- Internalgainis3
2- Internal gainis6
3- Internal gainis 12

[9] Current sensing polarity
0- Non-Inverting

1- Inverting

[10] AC Voltage Sensing
0- Single ended sensing (external op-amp required)
1- Differential sensing (no op-amp, use two ADC channels)

[15:11] Reserved

Reference Manual
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3.3.1.2 PFC_SysConfig

Index 2

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max: OXFFFF Default: 0

Scaling or Notation:
Description:

Bit field definitions are mentioned in description

PFC system configuration parameter

[3:0]

[5]

[7:6]

[15:8]

Execution rate for current control loop.
1- Current control loop executed every PWM period
2- Current control loop executed every 2 PWM period

15 - Current control loop executed every 15 PWM period
Control mode selection
0- Voltage Control Mode
1- Tracking Control Mode
Enable cycle-by-cycle over-current protection for boost mode PFC
0: Disable
1: Enable
Configure PFC OCP comparator hysteresis
0:0mV
1:10 mV
2:15mV
3:20 mV
Reserved

3.3.1.3 PFC_SequencerState

Index 81

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max: 5 Default: 0

Scaling or Notation:
Description:

Reference Manual

See description

This variable contains the current sequence state of the drive

Power on state

Stop state

Measuring offset current
PFC running

Fault state
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3.3.14 PFC_Command

Index 82

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max: 1 Default: 0

Scaling or Notation: See description

Description: This variable controls the system state with the following values:
0- Stop the PFC
1- Startthe PFC
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3.3.2 PWM Register Group

3.3.2.1 PFC_PwmFreq

Index 3

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:1000 Default:6000

Scaling or Notation:

1=0.1 kHz Fpyy ; 1600 = 16kHz Fpy

Description: This parameter configures the PWM frequency in 0.1 kHz increment.
3.3.2.2 PFC_TMinOff
Index 4
Size Unsigned 16 bit
Parameter Type DYNAMIC
Range Min: 0 ‘ Max:PWMPeriod ‘ Default: 0
Scaling or Notation: 1 =10.4167ns
Description This parameter configures minimum PWM off time.
Where : PWMPeriod is 96,000,000/(2*PWMFreq[Hz])
3.3.2.3 PFC_Deadtime
Index 5
Size Unsigned 16 bit
Parameter Type STATIC
Range Min: 0 Max: 255 Default: 0
Scaling or Notation: 1 =10.4167ns

Description

This parameter configures PWM dead time value. This parameter is reserved for
future use and should be always written 0.

3.3.2.4 PFC_SHDelay

Index 6

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:960 Default: 0
Scaling or Notation: 1 =10.4167ns

Description:

Reference Manual

SHDelay specifies the time delay from PWM output to ADC sample time for current
sensing. The delay time is depending on the hardware design; usually it should
consider propagation delay of gate driver circuit and turn on (turn off) delay of
switching devices.
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3.3.3 Voltage Control Register Group

3.3.3.1 PFC_IRectLim

Index 7

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:

4095 = 100% maximum measureable current

Description: This parameter specifies the maximum voltage Pl positive output value which means
allowable PFC rectifying current. Rectifying current is the energy direction from AC to
DC. This limit should be set higher than maximum possible PFC current considering
load condition, lowest AC voltage as well as some margin. The goal is never entering
current limit unless there is hardware issue.

3.3.3.2 PFC_IGenLim

Index 8

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:
Description:

4095 = 100% maximum measureable current

This parameter specifies the maximum voltage Pl negative output value which means
allowable PFC generating current. Generating current is the energy direction from DC
to AC. This parameter is reserved for future PFC release and not actually working in
current PFC release. Set this parameter to 0, or set to a small value (<100).

3.3.3.3 PFC_VdcRampRate

Index 9

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:
Description:

Reference Manual

See description

This parameter specifies the ramp rate of voltage reference.
PFC_VdcRampRate*0.001+VadcRe ,
P U ,inV/s

VdcRampRate =
p 4095+VdcVoltageDividerRatio*216

Where:
Vdc Sensing Low Resister
Vdc Sensing Low Resister + Vdc Sensing High Resister

VdcVoltageDividerRatio =
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3.3.3.4 PFC_KpVreg

Index 10

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0
Scaling or Notation: U4.12

Description:

This parameter specifies the proportional gain of the voltage regulator

3.3.3.5 PFC_KxVreg

Index 11

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0
Scaling or Notation: U4.12

Description:

This parameter specifies the integral gain of the voltage regulator

3.3.3.6 PFC_TargetVoltinit

Index 28

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:

4095 = Maximum measureable voltage

Description: This parameter defines the initial DC bus target voltage for fixed voltage mode. This
parameter is copied to PFC_TargetVolt variable during startup.

3.3.3.7 PFC_TargetVolt

Index 89

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max:4095 Default: 0

Scaling or 4095 = Maximum measureable voltage

Notation:

Description: This is the reference input of voltage regulator. In tracking mode, this variable has no

Reference Manual

influence.

TargetVolt =
PFC_TargetVolt x VacRef * (Vdc Sensing High Resister + Vdc Sensing Low Resister) v

’

Vdc Sensing Low Resister x 4095
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3.3.3.8 PFC_VoltagePloutput
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Index 90

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:4095

Scaling or Notation:
Description:

4095 = 100% maximum measureable current

Voltage regulator output value

3.3.4 Current Control Register Group

3.3.4.1 PFC_Kplireg

Index 12

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 | Max:65535
Scaling or Notation: U4.12

Description:

This parameter specifies the proportional gain of the current regulator. Higher
proportional gain improves PFC current waveform, but it may crease current
oscillation if its value is too high, and/or AC voltage and PFC current sensing in PFC

hardware has high noise.

3.3.4.2 PFC_Kxireg

Index 13

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535
Scaling or Notation: U4.12

Description:

Reference Manual

This parameter specifies the integral gain of the current regulator
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3.3.4.3 PFC_AcDcScale

Index 24

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0

Scaling or See description

Notation:

Description: This parameter defines the ratio of feedforward component added to the duty output

and scaling between AC and DC voltage measurement.
PFCycpescaie = AcDcScaleAdjustent
(Vac Sensing High Resister + Vac Sensing Low Resister) * Vdc Sensing Low Resister * 2048
Vac Sensing Low Resister * (Vdc Sensing High Resister + Vdc Sensing Low Resister)

If high resistor and low resistor are the same value for AC voltage sensing and DC
voltage sensing, PFC_AcDcScale=2048 represents 100% feedforward ratio. The ratio
should be adjusted accordingly to achieve best PFC current waveform.

3.3.4.4 PFC_LFactor

Index 25

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:65535 Default: 0

Scaling or Notation:

See description

Description: This parameter is used to calculate the average current as current measurement is
done at every peak current period. Average current calculation helps improve the PFC
current waveform. Although the MCEWizard create the value for this parameter, due
to many factors which affect the actual result, it may still need to be fine-tuned to
achieve best PFC current waveform.

3.3.4.5 PFC_CurrentPloutput

Index 110

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:PWM Period Default: 0

Scaling or Notation:
Description:

Reference Manual

PWMPeriod=100% duty cycle
Sum of output from current regulator and feed forward output values
Where : PWMPeriod is 96,000,000/(2*PWMFreq[Hz])
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3.3.5 Protection Register Group

3.3.5.1 PFC_GateKillTime

Index 19

Size Unsigned 16 bit

Parameter Type STATIC

Range Min: 0 Max:960 Default:48

Scaling or Notation: 1 =10.4167ns

Description: Persistence filter time for PWM gate kill input (in clock cycles)

3.3.5.2 PFC_VacOvLevel

Index 20

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation: In ADC counts.

Description: This parameter defines the AC over voltage trip level. AC over voltage fault will be
generated if AC input voltage exceeds this threshold.

3.3.5.3 PFC_VacLvlLevel

Index 21

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation: In ADC counts.

Description:

This parameter defines the AC under voltage trip level. AC bus under trip voltage fault
will be generated if AC input voltage falls below this threshold.

3.3.5.4 PFC_VdcOvLevel

Index 22

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts.

Description:

Reference Manual

This parameter defines the dc bus over voltage trip level. A dc bus over voltage fault
will be generated if dc bus voltage exceeds this threshold.
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3.3.5.5 PFC_VdcLvLevel

Index 23

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:4095 Default: 0

Scaling or Notation:
Description:

In ADC counts.

This parameter defines the dc bus under voltage trip level. A dc bus under trip voltage
fault will be generated if dc bus voltage falls below this threshold.

3.3.5.6 PFC_FaultEnable

Index 26

Size Unsigned 16 bit

Parameter Type DYNAMIC

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation:

Description:

3.3.5.7

Bit field definitions are mentioned in description. For each bit, 0 - Ignore the
associated fault; 1 - enable processing of the associated fault.

This parameter specifies enable/disable of faults are mentioned below
0] Reserved, must be set to “0“

1 Enable DC bus under voltage fault

N

Enable DC bus over voltage fault

3 Reserved, must be set to “0“

~

[
(1]
(2]
(3]
(4] Enable AC under voltage fault
[5] Enable AC over voltage fault
[15:6]
When a fault is disabled (bit set to “0“), the fault condition is ignored and the motor
keeps running. However, even when a fault is disabled, its occurrence is reported in
the FaultFlags variable, until the condition that caused the fault disappears.

Reserved, must be set to “0“

PFC_FaultClear

Index

85

Size

Unsigned 16 bit

Variable Type

Read Write

Range

Min: 0 Max:1

Default: 0

Scaling or Notation:
Description:

Reference Manual

See Description

Writing 1 to this variable clears all faults. Once clear has been done, the variable will
be cleared. If fault condition doesn’t exist, fault clear will be successful and the drive
will enter STOP state. If fault condition still exists, the drive will remain in fault state.
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3.3.5.8 PFC_SwFaults

Index 87

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:255 Default: 0

Scaling or Notation:

See description.

Description: This variable is derived from FaultFlags by the following bitwise logical operation:
PFC_SwFaults = PFC_FaultFlags - PFC_FaultEnable
SwFaults is cleared by PFC_FaultClear. For bit field definition, refer to PFC_Faultflags.

3.3.5.9 PFC_FaultFlags

Index 104

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation:
Description:

Reference Manual

Bit field definitions are mentioned in description

This variable provides drive fault status. Most faults are handled by a fault handling
routine operating at the PWM inverter switching frequency with the exception of Gate
Kill faults. Gate Kill is handled within the Faults module and will instantly initiate
inverter and regulator shutdown. The FaultFlags variable indicates currently pending
fault conditions. The FaultClear variable is used to reset fault conditions.

For all bit fields defined below, a value of 1 indicates that the corresponding fault
condition has occurred.

[0] PFC gate kill fault

[1] DC bus under voltage fault
[2] DC bus over voltage fault
[3] Vac frequency fault

[4] Vac under voltage fault

[5] Vac overvoltage fault
[11:6] Reserved

[12] Parameter load fault
[15:13] Reserved

Gate kill fault and Vac Frequency fault cannot be masked by PFC_FaultEnable
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3.3.6 Measurement Register Group

3.3.6.1 PFC_VdcRaw
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Index 92

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095

Scaling or Notation:
Description:

In ADC counts

This variable provides the measured DC bus voltage value. This value is updated

every PWM cycle.

3.3.6.2 PFC_VdcFilt

Index 99

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095
Scaling or In ADC counts

Notation:

Description:

This variable provides the filtered DC bus voltage value.

3.3.6.3 PFC_IpfcRaw

Index 93

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095

Scaling or Notation:
Description:

In ADC counts

This variable provides the Ipfc current raw value.

3.3.6.4 PFC_lpfcAvg

Index 105

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095
Scaling or Notation: In ADC counts

Description:

Reference Manual

This variable provides the Ipfc average current value.
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3.3.6.5 PFC_IpfcRMS

Index 106

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description: This variable provides the Ipfc current RMS value.

3.3.6.6 PFC_VacRaw

Index 103

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description: This variable provides the Vac raw voltage value.

3.3.6.7 PFC_AbsVacRaw

Index 94

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description: This variable provides the Vac absolute voltage value.

3.3.6.8 PFC_VacRMS

Index 98

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:4095 Default: 0
Scaling or Notation: In ADC counts

Description: This variable provides the Vac RMS voltage value.

3.3.6.9 PFC_ACPower

Index 107

Size Unsigned 16 bit

Variable Type Read only

Range Min: 0 Max:65535 Default: 0
Scaling or Notation: In ADC counts

Description:

Reference Manual

This variable provides the AC input power value.
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34

Script Register (App ID = 4)

Note: To access script related registers from MCEDesigner, users shall use App ID =0, and relevant index
numbers shall be offseted by 128. To access script related registers from script code, JCOM or user UART
interfaces, users shall use App ID = 4.

Complete list of variables are listed in the Table 31 and find description in the following chapters.

Table31 ScriptVariable list
AppID |Index |Variable Name Type Description

4 0 Script_UserVersion | Read Only Holds script user version configured in script
input file

4 1 Script_Command Read Write Controls the script state - Stop or start

4 98 ADC_Result0 READONLY Holds AINO analog input value (12 bit value)

4 99 ADC_Resultl READONLY Holds AIN1 analog input value (12 bit value)

4 100 ADC_Result2 READONLY Holds AIN2 analog input value (12 bit value)

4 101 ADC_Result3 READONLY Holds AIN3 analog input value (12 bit value)

4 102 ADC_Result4 READONLY Holds AIN4 analog input value (12 bit value)

4 103 ADC_Result5 READONLY Holds AIN5 analog input value (12 bit value)

4 104 ADC_Result6 READONLY Holds AIN6 analog input value (12 bit value)

4 105 ADC_Result7 READONLY Holds AIN7 analog input value (12 bit value)

4 106 ADC_Result8 READONLY Holds AIN8 analog input value (12 bit value)

4 107 ADC_Result9 READONLY Holds AIN9 analog input value (12 bit value)

4 108 ADC_Result10 READONLY Holds AIN10 analog input value (12 bit value)

4 109 ADC_Resultl1 READONLY Holds AIN11 analog input value (12 bit value)

4 110 GPIO_IN_L READONLY Holds digital input/output (GPIOO0 to GPIO15)
pins values.

4 111 GPIO_IN_H READONLY Holds digital input/output (GP1016 to GP1029)
pins values.

112 GPIO_OUT_L READWRITE Set or reset digital output pin (GPIO0 to GPI015)
113 GPIO_OUT_H READWRITE Set or reset digital output pin (GP1016 to

GP1029)

3.4.1 Script_UserVersion

Index 0

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:0xFFFF Default: 0

Scaling or Notation: Bit field defined

Description:

Script user version scheme - 8:8 Bit Coding. This variable only can be read from
MCEDesigner or User UART interface.

[7:0]
[15:8]

Reference Manual

Minor version
Major version
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3.4.2 Script_Command
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Index 1

Size Unsigned 16 bit

Variable Type Read Write

Range Min: 0 Max:3

Scaling or Notation:
Description:

3.4.3 ADC_Resultx [x: 0 to 11]

See description

This variable controls the system state with the following values:
0x00 : Stop Task0 and Task1 script function
0x01 : Start TaskO script function and stop Task1 script function
0x02 : Stop TaskO0 script function and start Task1 script function
0x03 : Start Task0 and Task1 script function

Index 98 - 109

Size Unsigned 16 bit

Variable Type Read Only

Range Min: 0 Max:0xFFF

Scaling or Notation:
Description:

Reference Manual

In ADC counts, InputVoltage[v] = ADC_Result*VDD[v]/OxFFF

These variable holds the configured user ADC pin value. These variables value are

read by MCE every 1 mS
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3.4.4 GPIO_IN_L
Index 110
Size Unsigned 16 bit
Parameter Type Read Only
Range Min: 0 Max: OXxFFFF Default: 0
Scaling or notation:  Bitfield
Description: This variable holds the configured user GPIO value. This variable value are read by
MCE every 1 mS
[0] Holds GPIOO pin value, 0- input is low, 1-input is high
[1] Holds GPIO1 pin value, 0- input is low, 1-input is high
[2] Holds GP102 pin value, 0- input is low, 1-input is high
[3] Holds GPI103 pin value, 0- input is low, 1-input is high
[4] Holds GP104 pin value, 0- input is low, 1-input is high
[5] Holds GPIO5 pin value, 0- input is low, 1-inputis high
[6] Holds GPI06 pin value, 0- input is low, 1-inputis high
[7] Holds GPIO7 pin value, 0- input is low, 1-input is high
[8] Holds GPI08 pin value, 0- input is low, 1-input is high
[9] Holds GPI09 pin value, 0- input is low, 1-input is high
[10] Holds GPI010 pin value, 0- input is low, 1-inputis high
[11] Holds GPIO11 pin value, 0- input is low, 1-inputis high
[12] Holds GP1012 pin value, 0- input is low, 1-inputis high
[13] Holds GP1013 pin value, 0- input is low, 1-inputis high
[14] Holds GP1014 pin value, 0- input is low, 1-inputis high
[15] Holds GP1015 pin value, 0- input is low, 1-inputis high
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3.4.5 GPIO_IN_H

Index 111

Size Unsigned 16 bit

Parameter Type Read Only

Range Min: 0 Max: 0x3FFF Default:0

Scaling or notation: Bitfield

Description: This variable holds the configured user GPIO value. This variable value are read by MCE every 1
mS
[0] Holds GP1016 pin value, 0- input is low, 1-inputis high
[1] Holds GPIO17 pin value, 0- input is low, 1-inputis high
[2] Holds GP1018 pin value, 0- input is low, 1-inputis high
[3] Holds GP1019 pin value, 0- input is low, 1-inputis high
[4] Holds GP1020 pin value, 0- input is low, 1-inputis high
[5] Holds GP1021 pin value, 0- input is low, 1-inputis high
[6] Holds GP1022 pin value, 0- input is low, 1-inputis high
[7] Holds GP1023 pin value, 0- input is low, 1-inputis high
[8] Holds GP1024 pin value, 0- input is low, 1-inputis high
[9] Holds GP1025 pin value, 0- input is low, 1-input is high
[10] Holds GP1026 pin value, 0- input is low, 1-inputis high
[11] Holds GP1027 pin value, 0- input is low, 1-inputis high
[12] Holds GP1028 pin value, 0- input is low, 1-inputis high
[13] Holds GP1029 pin value, 0- input is low, 1-inputis high
[15:14] Reserved
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3.4.6 GPIO_OUT_L
Index 112
Size Unsigned 16 bit
Parameter Type Read Write
Range Min: 0 Max :0xFFFF Default: 0
Scaling or Notation: Bitfield
Description: This variable holds the configured user GPIO value. This variable value are read by MCE every 1
mS
[0] Set or Reset GPIOO0 pin, 0- Reset (low), 1- Set(High)
[1] Set or Reset GPIO1 pin, 0- Reset (low), 1- Set(High)
[2] Set or Reset GPI102 pin, 0- Reset (low), 1- Set(High)
[3] Set or Reset GP103 pin, 0- Reset (low), 1- Set(High)
[4] Set or Reset GP104 pin, 0- Reset (low), 1- Set(High)
[5] Set or Reset GPIO5 pin, 0- Reset (low), 1- Set(High)
[6] Set or Reset GP106 pin, 0- Reset (low), 1- Set(High)
[7] Set or Reset GPIO7 pin, 0- Reset (low), 1- Set(High)
(8] Set or Reset GPI08 pin, 0- Reset (low), 1- Set(High)
[9] Set or Reset GPI09 pin, 0- Reset (low), 1- Set(High)
[10] Set or Reset GPI010 pin, 0- Reset (low), 1- Set(High)
[11] Set or Reset GPIO11 pin, 0- Reset (low), 1- Set(High)
[12] Set or Reset GP1012 pin, 0- Reset (low), 1- Set(High)
[13] Set or Reset GP1013 pin, 0- Reset (low), 1- Set(High)
[14] Set or Reset GP1014 pin, 0- Reset (low), 1- Set(High)
[15] Set or Reset GPI015 pin, 0- Reset (low), 1- Set(High)
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3.4.7 GPIO_OUT_H
Index 113
Size Unsigned 16 bit
Parameter Type Read Write
Range Min: 0 Max: 0x3FFF Default: 0
Scaling or Notation: Bit field

Description:

This variable holds the configured user GPIO value. This variable value are read by MCE every 1

ms
[0] Set or Reset GPI016 pin, 0- Reset (low),
[1] Set or Reset GPIO17 pin, 0- Reset (low),
2] Set or Reset GPI018 pin, 0- Reset (low),
[3] Set or Reset GPIO19 pin, 0- Reset (low),
[4] Set or Reset GP1020 pin, 0- Reset (low),
[5] Set or Reset GPI021 pin, 0- Reset (low),
[6] Set or Reset GP1022 pin, 0- Reset (low),
[7] Set or Reset GPI023 pin, 0- Reset (low),
(8] Set or Reset GP1024 pin, 0- Reset (low),
[9] Set or Reset GP1025 pin, 0- Reset (low),
[10] Set or Reset GP1026 pin, 0- Reset (low),
[11] Set or Reset GPI027 pin, 0- Reset (low),
[12] Set or Reset GP1028 pin, 0- Reset (low),
[13] Set or Reset GPI029 pin, 0- Reset (low),
[15:14] Reserved

Reference Manual
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4 Motor Tuning
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0—Z A EE 1~5ms) 2 BINT A Z LI LD, B A —JD05 A U ERGIED Z ENHERE
T, MEMEREEHATHICY > TEL, =X DA XTI X RAEWHITA VEHREIC, T— X B A
DTA CEREIEHT HMNERD D £,

Klireg Controller
Current +

I
i
command + 1 + A := 1 i
- s A | R(1+s.1)
. i
I
I
I
I
I

Y
Y

KPIreg B -
X84 EBmHEHEET NV
|
Controller | Motor
Current KPye |
command + K|||feg 1+S(KI g} A Vi 1 ;
g reg > | R(1+s.1)
S I
|
|
|
|
B |+
|
X185 ARFAERR
Controller |~ Motor
|
Current |
command + Kl Ireg |
|

K86 HRFHERKROMBAL S Wi BHHEET L

MEMRZICFESE | HERREIRTE T VICB T 52y he—J07 4 AL TFRRO L DI 7,
Lg - CurrentRegBW
A-B
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R - CurrentRegBW

A-B
ZIZITCABLOBIFEEBIVEROAR 7 —1 o TEE 2D £,
F ORI~ TG - 5> TE, BEORMIIT VXN T X2 L —FTH Y, PIHESRIC T 5 B
BRI E T V2D H WA LERSH Y T3, ZOHA. T VX IEDED T A > KXireg 13FE57 25
DY 7Y TNk D A — U U TR E G MNERH Y 9,

KIIreg =

KXjreg = Kljreg - T
ZIZT,. TiEarybae—Joh Y U TEETHY . ZOHEIEPWM A EE LD T,

BIEA T — Y U ATEIRBS KO/ MVERGRO T A 2B ETHHERDH Y £9, 31
IN—H I DCANAETEVAC IZFE L WE—T T A VEEEZERT D720, 7 2—7 1t 100%D %A D rms

*H%Eﬂié‘%k 720 FF, BN 100%DT 2 —F 4 HHIT B EXOFT VXL AIMEL 8192 Th

V. IEHEREIL 1.64676 D7 A L 2 FFHLET, - T, BNV —7 COELEAT—V  TEAIZTRED
B THEzZLNET,

_ Vdc/\/6
©8192/1.64676

BIMN—T T 4 — X I DRr—Y U 7fEBIE, vy ML, 77 D7 A, AID 2L N—H/F
A2, BT A— KNI DARr—1 7 /NT7 A—X IfbksScl LV ROLNET, LL7edn,
MCEWizard 1% 4096 51 7> R I3E— X DER rms i & 725 X 512 IfbScl Z7IE LEJ, Wt~ T, &t
N—TT 4= KRNy DA —V U 7EITFRO X ) It ivE 7,

4096

B =

IRATED
FETEHIE L — 7 ORI 7 A A3EE 1 LD /PSWEZRD O T, L —7 O Pl ay br—T k=
Yhe—FDO5 A U ORER EOTH Kp & Kk AJNZEEHRDOAr—V U 72 & A THET, Kp AJ]
W6 LTIE 14bit 0> 7 FRE ., Kx I L TIZ 19bit ®3 7 FRELEP I TONET, DD, 20
FTUHNGIEZD A iF, RS TEZ BN ET,

Ly - CurrentRegBW - 2'*
KPrreg = A1-B

(in Vips/cts)

(incts/Ams)

R - CurrentRegBW - T - 21°
A-B
Bty br—TDAT y FINEITERGET— R W5 2 & TRIEFEETT, EitHl#HE— F~%
T3 27DIC, TROAT v T EFEITLTIEIN,
Stepl B —& % 0O° O EMF IS ET

a. B—AEEHEL, FiuRAa—7TUMHEREZIEL T EI0,
b. AngleSelect =0: & L ADAEHEESRNOEUIVEEL, WO —T v —T7MEZE/H L

lereg =

\ij—o

c. CtrlModeSelect = 1: Z U2 L 0 EBRHIEIET— FICRESI N, AE—FRKay ho—J3EMHL X
nEJ,

d. TargetSpeed = 0: A —7 L L — 7 HAEDRELHEEZ 0 (ZHE L, RBPAEITICEESINE
j‘o

e. Idref=1024:D I EHEID 25%% 52 F7,
f. Command=1:F—#EHE L F3, BN COIRBEICHIFI SN, v—H T ol fElLET,
BIXIZ U AN ST —HXITHILI A, VIHB L OWHNGR-> TE £9,
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02— 2 BENRVIREE T AT » FINE B L ET, Stepl TR—X ZFFEDOMEITZIEL TWNDHD
T, WOAT v 7 TER—ZR@HNRNE I LT 8 A, AMOBEENRRKEWN (T 77
L— FE)GE, o — X HEINE CIRE L, IBENINE D ETICEVRMZE L9, e ThHI,
FCEREBZ D, °TELETLHEIICLTIEIN,

Step 2 10%® Id i % 7% 7E
a. Idref=410: D I EEILD 10% % 52 £3,
Step 3 50%® Id FE i & #%E
a. Idref=2048:1d % 50%\Z AT v RIS S £,
ZDAT vy TIVEDBIERNR T, UHERKEZ A Aa—7THEEL T EI0,
a. Command=0:F—#% Z{&=1EL S8 E£7,

b. AngleSelect =2: E > % L ZAE— R~BITLET,
c. CtrlModeSelect=2: B EH|HIET— R~5%E L £7,

K872, RRDHEHRA Y b —T DN FIEREICBT D AT v FISEOWER R E R LET, A

T v TISEOREEIE. BRNS T a S EEEA— = 22— MIEER)D 63.2%(1 — 1/e) 2T
LETORCERINET,

E Y b= O NIEDN/NSWGE, BEO AT v FINEOREEITEREICT < 72 0 F 39520
9.88 ms/HHEAHME 10 ms, FZ{HI 4.84 ms/BHiGHE 5 ms, FZH] 2.4 ms/BEHME 2.5 ms), FEiiia v ha—J DO/ R
MENKE L 2D &, EEOREEITHEGME L 0 13X 00N/ &< 720 (321 1.02 ms/HLERME 1.25 ms, %
H 0.428 ms/FRFRAE 0.625 ms), A — "—T a2 — "B ETLHLIICRVET, LV RERAT v T INE
R 215572010, Bty ba—F OV RIERRE DG GIIEK g2 /NS THZ L 2R L F
7T
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87 ®EBiizv br—F0DXT v 7% (100/200/400/800/1600rad/s)

4.3 T—F NEE) L2

o FBIATHIN BN EZMRE LTI ZEWN

o T—HNRITRA—INELWDEHERLTIEEW,

o HERIERDOPIFA L HWET 1 — RNy 7 RDOT 1L X FEEH (speed feedback filter time
constant) Z RS L T 723\,

o FAEHEE (Minimum speed) Z i L TL 72 &0,

o /R L — b (ramp rate) ZiHFE L T 72 &0,

o TEHHETE ZR DIFEEL (flux estimator time constant) Z 7% L T< 72 &0,

o E—XEIEDOY Iy MiEZ LT TIZEN,

4.4 T HEENLZE LR
o HEMNMEUHTARLZERGAEIX., ERAHUIN BN ZHER LTI,
o T HEENEEITHLEIL., HEa L b —TJDPI A ERTIFA ) EED LTS ZEWN
o AMEENIX L TE—XHEOET(NEWMT 581, #HEa Fa—FDPI 7 A U (FFIZP
A AN TL 720,

Reference Manual 192/196 V1.3
2020-4-26



o~ _.
iMOTION™ Motion Control Engine < In f| neon
Software Reference Manual
Motor Tuning

o 2FHPWM ZAEZNC L TCWAEAIL. 32 HOZBLRGEE)Z HED 7200 BiF B0, —HgIz 2
HPWM ZEEZNZ LT 72 &0y,

4.5 O AR E— Y BIRAEZE L2
o HEDLRME—TDPIF AL E, FWwkKx ZFHE L TL &0,

o T ba—TFDPIZFA L ERHEL TSN, BOREE— FTIX, DEIER=2 ho—
T OV RigAE Qi k W K& < L. KplregD % Kplreg D 2 f5LL EIZ L TL 72 &0,

4.6 BB ) A XD
B ) A R\ A BRERPRH Y 3, FELRER EZUCHT 20K E N D29 LET,

o  HR:EIRFHFEKER D /A X,

XK PCB LA 7 U D b, AT T Or— KXy XU X OFF, BRI O/ 7
A—Z OFEEE, EiRHERZ%E L T Ea0,

o HR:FEHA IR —TDN RIENREV, BIRHERIIFIZ ) A XORBEEKR L0 3, ~
WY Ny RIEREIL ) A AR SE £,

R B ha—TFDPI7FA &L LTIV, ZOBIT, HIMERHEER B & & AT
IR 7S BRAFHEZfERR L T 7230,

o TEK: PWM EHEELDMEVY, D UNE 2 FH PWM FFD /A X,

R PWM B 5z EIF T2 E0, =R T T BEW PWM BT HRHE L TV niEE
L. 2 /H PWM & 50 b L CTHIZ 340 PWM Z N TL 72800,

o T /UL AE PWM 53 DV 7 B PWM D /) A X(1 ¥ % v MR DG E)
St /N OV AR TR TRAET D A X1, TCntMin DfEZ /NS <2 Z & THIfll Al fE T,
AT 7 b PWM FTHRAET S /A XL, TMinPhaseShift DfEZ /X< 425 Z & THIH|ATEE T
T, EHLLO8A Y, SHDelay &b T HMLENH Y 3, 77U r—a URIEFIT/HI N
ARV EBERTLGEIE, LUy MK TR A XZHIBT 5 2 EBNHREE AN, 3
Xy MERIZT A Z L CHRBEZ R CTE HAREMENH Y £7,

o HRLBATICERT D /A X, B PREEER L T\ & XIZE, BERERATLS LT
DC NADFMFEEZ I TEET,

KR WA 2 N LT IEE 0,
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TR

5 WET R

i3 yYy—=xH EEAK

1.3 2020/04/26 ‘MotorStatus’} & UMAppConfig’ /3 T A — & Dt % ¥ T,
‘SysTaskConfig’ /X7 A — % O] & 1B,

7 a2187 (HIEIATIOI AL~ AX) ZiBI,

Y7 ar 2163 (B—Z@EREE) 2 5,

Y7 a1 2221 (PFCIBEFRIRLE) % FHH,

VURE T N—T (BT a3.21.1) EELE,

v ar34 (RZVTRLURY) EEE,

t 7326113 FXEREEZR UART R4 XD H1E) ZiEN,
trvar2e RV UY) BEEL

Y7 a 326 (BHRAEEIPLL LY AX T A—T) ZHH,
HLWLIPARZ I NV—T (8732313, B7 3323289, &
722232810, 7 3232811, 7 332512, &7
29232513, B7 29232514, ¥/ 9232515, B o
32516, B/ 3232517, BXUEZ 3 3.214) %iE,
v ar216 (BRAE) #EEL, Bty r2A4 107
DO &7 v a 21424 (Y7 FUA 2 RUEREWGS O
E—ZJE Ty X)) EEDT,

Y7 va T a—T e N & EIER,

v a T a—T 4 F— NIV R Z 7 —T7 2 HIRR,

v 222113 (A=A E—T7 x4 R) BZEELT,
R—/ L PLL B X O Atan AE DA Z & DT,

7 v 33251 (HallAngleOffset) #{&IE,

Y7 a2l H#EL,

7 a 216 (DCAAGHE) &R,

v v ar231 (R—L—1F) #=BI,

v/ ar218 (E—FBRHIRT 27 7 AV) ZEIE,

v var219 WMAEE T 7) AN

7 va 2110 GEAEH) B,

7 ar 2111 QAZER) B,

27321161 #EE,

Y7 ar 21162 ZELE,

Y7 ar 21164 ZEE,

27321165 #EE,

7321166 ZEILE,

72115 (MIAE) AB0,

v ar213 (Biitr o478y MIE) ZiB0,

v ar211 (AAERATr—U 7)) ZiE,
AR — ) TR EIB,
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R JyY—2RH EENE

1.2 2019/06/05 v ar21413 (m— /A XY 7 R PWM) &80,

v ar219 (Fa—7 4 F— FHlfE) %80,

v 7 ar2110 (K= oV Ao ¥—T7xAR) ZiB,

7 ar 24 (JCOM F v 7 RIEE) &8N,

LWL RZ T N—TF (B7 9324, B2 93257Y)
Z B0,

1.1 2018/08/01 27 VT oV ORBOBIEZEN (B ar25 v 3
> 3.4),

E—Z M & PFCHIE O ZEM (Y v a 216 Lt a
2.2.2),

TRED 2 DD /XT A —X Z3B/l, FaultRetryPeriod &
PFC_TargetDCVolt (B 7 v a2 32 & &7 v 2 3.3)

|dFwk 2% % A 7°% READONLY (GiAHu v HH) 124,
PFC_HalfCycleMin /X7 2 —%4 & PFC_HalfCycleMax /X7 A —X DX A
T HEEHNT A — 2 ITEWH,

1.0 2018/02/09 NR—=Tg -0 Y —, B L AT MBI ONPFC OERER X
WL PR X DO,

Reference Manual 195/196 V13
2020-4-26



Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

Edition 2020-4-26
Published by
Infineon Technologies AG
81726 Munich, Germany

© 2020 Infineon Technologies AG.
All Rights Reserved.

Do you have a question about this
document?

E A —/)V : erratum@infineon.com

Document reference
ifx1

IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the type:
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed b
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.



