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2.1 T 46EiEPWMFIFlexTimerOfD &

FlexTimertiHt (FTM) & —MUE2EIBE I 2%, SCRM AL, % Ehi L& P2 PWMAE
S I fE LL ST ISR ) LA A YR TR Y . FTMINH R B v i — AN 16hr 1 ey, vl FAE B 5 8y
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% F 4] Bt B Flex Timer A7 A5 0 %3 55 HUPWM 348 A SE X i 2 0L N F 2510 AN3729 [6].

T3 B 2818 SCFRTEColdFire VI ESEILAIHBARRAS (1.0) IFlexTimer, F H.2% 58 2 By FH i i 44
(TWR-MC-LV3PH), BARREEILMAFRZA, BIHaT:
H G, T AR B T AR 2% 8 BEFlex Timer S H (1) R G 4
SIM->SCGC6 |= SIM SCGC6 FTMO MASK;
T LA FH B e 25 A7 28 1 5 AR DA HEAT TE 37
FTMO->MODE |= FTM MODE WPDIS MASK;
SR EUE BEFlex Timer N # THEAS MEFE B K g7
FTMO->CONF |= FTM_CONF_BDMMODE(3);
MEEFEREE D (JLink. Multilink$$) 282 2= 85, MCUfEA T 0. &
ANEHR T2 AT AR HOR 15 AL I A
FlexTimer07= 4= [{IPWMAE 5 B EFIMOSFETI B 25 . 1T 248N, TowerkJ k1)
FY FAHH FIMOSFET IR Bl 85 (1) _EAE d RS M NS 5 B IR HEFaE 3. Hik, &
T EW EPWMIS 5 I IEf AR
FTMO->POL = FTM POL POLO MASK |
FTM POL POL2 MASK |
FTM POL POL4 MASK;
i 2% LI I B 2P lex Timer B 25 /7 28 IR U . IR BL 27 A7 B2 W A7, BERUB
B, MUFESANEE, 728w E M E8(LDOK) M RN o IX A nl i
TR BT R R A 5 8T -

FTMO->PWMLOAD = FTM PWMLOAD LDOK MASK;

IR MME ARG, R EKMLDOKALE 1, KA & VIGEM B HE L,
T HAE R B FE T S WA S P T Rt 20 L E .

IEAIADCH 4 77 FLALA FL H SR ES 23 Bk, AR B FH R FH AL fd R BB B . R
H FlexTimer ¥ 4L fit /&% {55 (Initialization Trigger signal) F/E Efb K55, H TRk
Al YRR IEIR X Bt (Programmable Delay Block), VA fiff i@ B8 4 36 8 sl OB 21

FTMO->EXTTRIG |= FTM EXTTRIG INITTRIGEN MASK;

W, TS R, LA EMCURIH B, 4t 5B LS B4 E 5]

A AR AT IE, WRMESSIERIN “ESEM” —FEd, JFHSERM K.
PORTC PCR1 = PORT PCR MUX(4); // FTMO CHO,PTCl

PORTC PCR2 = PORT PCR MUX(4); // FIMO CH1,PTC2

PORTC PCR5 = PORT PCR MUX(7); // FTMO CH2,PTIC5
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PORTC PCR4 = PORT PCR MUX(4); // FIMO CH3,PTC4
PORTD PCR4 = PORT PCR MUX(4); // FTMO CH4,PTD4

PORTD PCR5 = PORT PCR MUX(4); // FTMO CH5,PTD5

O FE AT e (i 18 B 3 T Tower 2 S BH STEL ) o
2.2 ADCHIPDBHE &

Fr E ADCHEH B T 56 5 Sh AT 5 B4 i Jk i b 5 M 5 5 CEEMUH R A BLR REZR | R D 3
ITKFE. AIYRFRIEIR X e (PDB) J&@ it g fi )k ADCKFE

NTHATIREWIAGE, ADCEIHRAEAE A B 75 23T B R . XM B 75 2 5 AXAS,  J8 I 34
1T B RSHEACRS, 7= A= (AR o A S AH v 3G e RS HE S5 SR, FEAEAHE 58 B 1 HL A7 A 72 ADC [ AH i A1 s AH
Ui 3 2 A AF A H . I NADCHERER R BEHATR . KL 5, ADCHIERACE N12006E S . CPUAIR
WE N120 MHz, 2RJEFRIART AT AUE, KADCEHR AR 2h % B V15 MHz. %15 BT
AR 2.2 ps (33ANADCHF 2P JEID o HefE, W ZIEADCIRA Mz ] 27 £ %32 (Status and
Control Register 2) H {5 e Al /%

PDBTE P /41 8 fil 2 A7 5 80T 9w R2 7] B 15 9045 5 5 ADC I BB fish i NS 5 2 TR R T % 48R,
M ARG B (R B P AT 2 IRADCH#: e . PDBAEHR N B — AN iH s, tHEEIBIEUE (Modulus register)
v o B T-PDB I fil & A5 5 EHFTMO A B 324, PRI HEFTMO () modulo 257 47 #% I AE 7] Lk B
NPDBImodulo@i £7 248 . 1HiE 1R %747 2% (Channel Delay registers) )8 FH T # i€ ADC I firh % It
Z,  DME S 3)) B R F R SRR A LA A AR S 4 . KV31F MCU _E [PDBAR ER S 47 1550 A [F] 1
WMANRORIR, ZWARHZSHFM2] “PDBECE” #B4r1 “SHEE” —= Py, FEFEMFTMO
FAL, N T RIS GE IR P AT R AT S B, DA 2K PDB AR ) FTIR 75 B A7 S R I LDOK A B 1

2.3 ADCHHES 7. HLIATH R RAE

4 FlexTimer0 ) 1+ 5028 7E i H BIMT 46 1H 2 J5 B A1), FlexTimer07=4E W) iH 4k fit & {55 (Initialization
Trigger signal). %{5 5 APDB, &t WiE iR fE, Mk BRI . Kinetis KV31F
120 MHz MCU_EA5 -/ NMADCHR . B ADCHELH 5PDBREHR 1) —/MEE R EK . F > ADCEHA A
SERTAAA (K] DABCE2NETE) , XN T PDBIlE 17 AN ) g2 ilfi & 2E38 o [RIE, AT DLk
1T P IR AL E e 4 B 7R 15 K R i (DMAASH T EdE &5t o AN HH, fECPUAT T &
T, AFE R =k (AP R — N ER ) o B1ER TR EERADCH W
P DL
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PDB1 CHO s
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o AD il JE e 5
iR A R

&l1. ADCH:#i /7

2.4 HRNE

5 ADCH 5 fid 5 I P UIAH OR )52 ADCIEIE 73 Be2e Pl B AR 5o X FROCHRIE CHEif) 1%
HIRI TS, LAURTE LT = AR AE. BT HAWADADCHEER, RS — I [a] T P
S AMEH R AT KA . R HNLE — N =R G, IA BT =AM BRI R A0
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FHELAE S AR Sl ZIE, mR SRS (B REEEZIMENHE RMEXED ,
2 0] DL FE R B TR AR R . O TSRS R e R A PR B, I SR AR i Tl /b — A

U6 R B P I AR 26 T P2 5% R B (KR 4. %5 UAE ADC Lo I 1 5 1 R 45
AT, D, SRAERT AR D 05, 5 =AM SRR A2 5T
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25 SPIRCE

2 F HfsE S SPT 4 12k S % 2 MOSFET Mt A B 3)) #5 MC33937 5 KV31F MCU 2 [A] 1) 18 15 .
MC3393 7tk Bk B 7 B T Tower K DhZ i b, T 3K zh — A 10048 48 1) /=0 i AR 5 MOSFET & A&
o TERHAF, DIATMC3393701 M54k, EER W EILIXE ). fERALIEIT N, o B
BIREN P PR S T AE s, DMESRAEAME(EE . MC339370K 5 24 55K SPIE 5 BLA KSR 7 . A RE
ff FIMCUR ISP ER R ERIN B B . SPIE 5 IS B > 2 L2 25 SCHR[3].

2.6 SCI (UART) L&

I RS SCIR Sl EHLAR G 5 AN H 2 (815 . EHLARG AR EICABKNEPC, Hf%
%% 7 FreeMASTER {4 Sk 2 il B2 FH I L a] # Ak 77 AR R HORZS . Kinetis KV31F A = ANUARTHE
Heo BRI T REE T Towertsidh, KL FHUARTO. 815 #E % & 419200 Bd.

3 il

HIFMCU R SR A RO e, BRI B R A A A (e i

3.1 ADC1H ¥

M ADCIBLH 1) 38 18 A ¥ 58 i H B S s R e iy, il iz b Wig K. Hil= 2B, Ye&
I RAE CAE L R A2 P HE R 25 ADCOISE R AAasA (UL « ADCIZE R a7 17
A (HHLAHER2) MADCIHIL REGAHB (HRBLHEE) « HEgRvr— M lige iz i,
3 )2 A = A P AN B oK, R FATUAH FRIR B SR AT ik A A5 5 72 RN P A2 1 .- ADCTHR I iR 554511
FEASR)FaaHATI 2 “ B FIRZESAHL (Application State Machine)” PR, NS AT “i24T
(Run)” R, WHATPMSM K S G FE K PRIE (G #HIEA, Wisf BN ESGE . B
CRed) F2 1 PR B AR 28 PRodi s 30 v () — DN T s Sk g s AT — obadids il 28, 3t
B A k. SR EUUR Z B ADCIEE 1) 45 R A7 a4y, TIiERT bR E . ik, ERAR
SERSHRETT AR, #FR B U ER A5 R, R IEAE LUS IR PP AT rh AN 22 H 21X 26 1H .

B3 s KRR EIHERR T R FIAL T “3247 (Run)” IRZSAT “Jigh (Spin)” TIRZSIF ADCHr ik 55 4l 72
PATIERE PR 7 A o
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ADC 8153 it
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FreeMASTER Recorder

3.2 /O [ H

W # Y NKV3IF Tower MBI —ANFH P 340, w27 AR L P W, 23 1 A BEE 3ifg 11 v BT R 5%
(ISR AT o« TEISRIFLART, PUAT — A7 B F1 38 45 Sk A W % T 12 R — N4, 7 B b T ks
Fo IE T SWUHZHG L FE IR LL10% D TR . 4% F SW2HRE K M #58 LL10% D IR, e 48
[A]45% 1E(STOP) IR 7S .

E3. ADC ISRIEFEE

HRFHH P ES S HNEZE R, BS LSH 5], HrPieui B 1 Wi i FreeMASTER
2 1) 5 10T S0 B B b s o A2 BT I8

3.3 PDB4EixR

PDBAERISR A T1& B LA NI R oA 1 e 44 i b= . PDBJA SHADCKAE, HCOCOMrE (H Ak
M & 2 ADCH IR JADCx_SCIn& A8 KHEMR (T FHATRKZARR, 45 RE A8 r1E
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ARPEHO o ZFIEHLT, PDB A Hpre-trigger( 5 N ALK ADC, 7 A FPoIEE RSB 7EISR
F1, PDBREHLEE J5 EFT AT . PDB™ A 1 fid & A5 5 o 015 ADC % 45 58 1 b I 1) ) ST AP WM J4
. 5 — AR 2 ADCEE # 58 B W I $AT bk 5 7 SR i 26 i [a) il — N PWM R
o R AE ADCHE e 58 B Wr e N L ABAE 55, ol B R ZEIX A G O . BR T 72 A PDBFY 51l i
RUASh,  HEE R AP R T, RO A B RCORE B AL R R hAT
T AN SRR SRR S BB A AU RIE XA B A A o R A

4 TRHXHEH

T H A YR SCACF o) R S SO Ceuh) S OB — T . BRI, ASSCACTRAR G ]SSR A T H SO, R
RPN

FIH X N =AE 5
build\iar\kv31\PMSM_Sensorless FOC — I & TARZs ¥ 75 FIC B S DA K 2 13 2 1 S H
ATHAT SO E BRSO W RIS AL %2 2%% T TAR Embedded Workbench for
ARM, il TAEZ )30 4“PMSM._SENSORLESS FOC.eww” it 43 2 ZHIAR IDE.
freemaster\PMSM_Sensorless FOC — {17 FreeMASTERAC & ({4
(“PMSM_Sensorless_FOC.pmp”) FIS RS (HTMLAS 228 1] L Ay A2 & b
() i SO o
sre — B I B P ST RIS SO, Ho A B AE TR ST

src\projects\kv31\PMSM_Sensorless FOC A3 H 1) SC 14
main.c. main.hf0 5 EARNHYIG CEREFED | U5 IMCUZRM& AT Wik 55 I F2 1
THEF . FreeMASTERE(EAE )5 G L IRIEHA T AT
M1_statemachine.c f1M1_statemachine.hfd 2 B ] 75 45 2 R 25 BOR & BT B 30047 1)
freemaster_cfg.h/&FreeMASTER F[H] I FC & SCA-
PMSMFOC_appconfig.h € &5 B R 7 o 1 &8 S CRFLANE il 45 1 250 DL A HAh 2R
BEEGHECERREE) o A AL SN % T A (Motor Control Application
Tuning Tool, MCAT)” Iﬁjﬁ%fhﬁﬁ PLSCH HoA LIS, IO iz T RAES B B FR 45
A
tower.hfl 7 Kinetis Tower K& X (CPUMEEFIUARTZHD .
\peripherals\ 3 J& 618 N Fr 4% (FlexTimer. ADC. PDB. SPI. PIT) HJ#f#s
Picd B AH 0% () B A
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isr.he — /N EE O, S o Be g W ) & Y A R W R 55 F2 T (Interrupt. Service
Routine) (7€ o FEIZICAF,  FH P AT RN HARAM A T WS INISRAE X

ste\ S ¥ H 3%
\State Machinetd SRS HLEE € X, AFDIRZES Z 8] VI VIR S ERIE o

\Motor Structurefl &% [JH T HHLIEHIFIE (REEHIEE. ME NG EGES
s I BATIE W 2 R TIET

src\cpu\headers SCAF 3 H 1) ST A
MKV31F51212.h:3k UL S MCU TG a7 A7 48 F 27 A7 2 & A7 1 % 8 Lo

stc\CM4 MMCLIB_ r1.0\C 835 Fh iy e k-«
CM4_MMCLIB_TAR. a0 FE AL & e ALE ) . 388 F B0 R e o B

S B 7 SO e b (R A ST R AR DRI Sk SO, BN S SO R LT e v (1 —AMREE R AR
ACLIB\CM4_ACLIB_F16.at0, & F T~ fiti 5 5% 1 for Bl 1) iy R il 5. (I a8l
SR 2 AN ER R AL 25

sre\ 3 i HAth - H SR
\common\F\cpu\3 £ A0 & CPUYI LR AL B2
T H s f)\drivers\3C 16 & UART A [ 40 C B 10 38 FH R SO =k sk, BL &
CPUI Bl ik BFEFY
\FreeMASTER 1 & FreeMASTER S I A% 7 BTG VR SO, J0 i U In) & sl 5 e o B4
il N2 . B2 51 3% 1048 i sre\projects\kv31\PMSM_ Sensorless FOC 3 4 J& i 1]
freemaster cfg.h 3C{FH2 4.
\SAC\SL 3 (R G AT AR 0 B8 H T-U7 I AN RIS, Ly il SR04
XN RTINS R (R B, B, B, JRRIE A AR

(FlexTimer. MOSFETH[ B UK &%) W EMATH .
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2. AR (BUERLCRFT)

Kinetis
RS MKV31F512VLL12 I3 gz

BirRat

FEFFlash (AR 25072 B

- 512 KB

H#EFlash CHEED 1626 B

HIRRAM (5 E) 96 KB 5397 B (*)

(*)f1454096 B FreeMASTERIC X 221%

6 WHRE

Towertbih : T & 5248 FI/E £ T Kinetis KV3 IFFIPMSM TG AL B bl - & . B S R,
B AR LR (TWR-ELEV)

Kinetis KV31F# 2B H (TWR-KV30F120M)

5 L) = AR DI 2B (TWR-MC-LV3PH)
Tower 2 4 1) T A B AR 7] LLIE IS Freescale W uf BRARER B 1T, [RI b A P o U FA R 2 B b S Fir
wREATE S .

6.1 {5 B A2

A FH Tower RGE BRI IZ R GUIFARAE. S BIBERFIMCUREBRAEH N MAROE L&, BEHAR I
FUEHSIhREMIR Ciymini-USBIERERS . HIRAIF SRR BERZTT I, k4R .
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Kinetis KV31F #1i

Thae

Tower KV31F MCUM B Al Tower =AM & TR 2% F B &40 7 Bl & .
Tower KV3 1FAR Ak 28 15 & U~ R AT 7w

3. TWR-KV30F120MIR (HBk R 10 B

Bhdn S wE
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J2 It %
J3 1-2
J4 JT %
J5 1-3
J8 JT %
J9 1-2
J10 It %
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Bk o S wE
J11 TF %
J12 1-2
J13 1-2
J14 1-2
J15 1-2

1-2
J17 3-4

5-6

7-8
J18 AR
J20 T %
J22 2-3
J23 2-3
J25 1-2
J26 2-3
J27 T 8%

PR BB TR, BISRIER T E . A KX TowerlREDIREHIELER (Ut i B
EHRES , HES WP FH4].

4. TWR-MC-LV3PH#R Bk LR 1 B

BhLidh 5 wE R
J2 VDDA % 1-2 P PR, LY
J3 VSSA % 1-2 P AR DL R Y
J10 | ANBfE 5k $% 1-2 CHIHVLE S
J11 AN5fE 5% % 1-2 BAHHIE S
J12 | AN2fE 5% 1-2 AR RIS S
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sk
J2. J3

1J10. J11. J12

&5. TWR-MC-LV3PH_ LBk &R f i a8 B

X558 T TWR-MC-LV3PH B HLIEE B 115 5 0L

#5. TWR-MC-LV3PH_L [ B pl k58

A 51 g B
LA
HHLE 35 2 LB
3 HLHLCAH

BT E AL TWR-MC-LV3PHE M [ — & 7> . B/ —3KBLDCHAHL, [ sh% s 25
%, T AN ESPMFEEBNLIARZ A5 % E T Esed oA, BRIEsZ s
Yy. PISRHENLEE T AR Cill EA N o HRREEH SRR X PMIE D LT IT
KB BRI N IESZIARD . BLDCHIALE A] DR FHAH R £ SR o PERE 2R AN R e, (K
B A I P P N AR GE I N D sl A, R EAUSR % 7 AT R A LU oy
% b2 SR AR AR Rz
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FHLRAS a0 N R s
6. AL

i) 38 7 44 B Linix

A5 457\WWN24-40
LR HisE IR (2RI 24V DC

e el 4000 rpm

HE Dy 40 W

E TG 1 0hm

(Z&|))

TE TSR 4 LR Al 775.8 uH
LS 2%

TE T4 WL iR gl 775.8 uH

S B 2

S LN HH ke 0,01456 V.s.rad-1

REFHZ A CREEPHES AR S HFUED 1004l _E 22 2Rt

(B —) KEPLmBEE, MRS TRk AR IR .

7 MESER

7.1 CPUf faf FIPRAT i) [8]

CPU i ff 2 E 52 ADC1 ISRITHAT 52, H A EHAT RS HLLL L PMSM R &35l (1) HRIE CRERE) Al

e CReidt) JRHIARITHR .

SEFEJADC] ISRTE #2584 CIRASHIAPIEIEHIIA) F2908 (4 & 123 %A1+ MHLES .

SR A EUET, ADCTH B DA PW M EE 35S AR [ B A0 ] 4 7 A

AP, ADC ISREF100 psPeAE—k, ST T 10 kHzHIPWMAI R . %120 MHzJKinetis KV31F

B, BEIHFE21.5 — 24 2% ICPUM:RE .
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7.2 FreeMASTERZ%: £

T BRI Eon TR A D), HA S TP E RS B A IR R . B A A
FreeMASTER W F#2 7 I Recorder DI BE 7= 4= .

la%5 & frE A FEEERIT ML B
— m— —
s B fili it i TR
E=—x

R

ol CAUSLLLEELLLLAL]
oo LAY 3

-1.0 Ty il TTIT T T I -

00 01 02 03 04 05 06 07 08 09 10 11 12 13
B TE) [0
6. BB

8 4
PHAT I ) B 45 SR Y20, Klinetis KIV3 1TFRE2 il £ AT LA SE I i 2 25 W 82 T PMISMUTC A% 18444 R B2 428 il

% . 10 kHz PWMAIZ N HCPU G AX 524%,  PRITTA AR KR A% B SR e bR 422 A A R A8 Bl
7 P I HAAESS
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