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SE SCHHLIEREI, X RLFR IEAZ 73 4t QEPA k{5 5 9%t QEPB ki 55 90°, R Z HINLFEIT,
X IR IE A 7 i H QEPA k{5 5 7% J5 QEPB Iki15 %5 90°.

ZERSUT
EPwm1Regs. TBPRD = EPWM1_TIMER _TBPRD; // Set timer period
EPwm1Regs. TBPHS.bit. TBPHS = 0x0000; // Phase is 0
EPwm1Regs. TBCTR = 0x0000; // Clear counter
// Set Compare values
EPwm1Regs.CMPA.bit. CMPA = EPWM1_CMPA; // Set compare A value
EPwm1Regs.CMPB.bit. CMPB = EPWM1_CMPB; // Set compare B value
// Setup counter mode
EPwm1Regs. TBCTL.bit. CTRMODE = TB_FREEZE, // Count up and down
EPwm1Regs. TBCTL.bit. PHSEN = TB_DISABLE; // Disable phase loading

EPwm1Regs. TBCTL.bit. SYNCOSEL = TB_SYNC_DISABLE;,// Sync out disabled (defined by
TBCTL2[SYNCOSELX], default to be disabled)

EPwm1Regs. TBCTL.bit. HSPCLKDIV = TB_DIV1;  // Clock ratio to SYSCLKOUT
EPwm1Regs. TBCTL.bit. CLKDIV = TB_DIV1;

// Set actions

EPwm1Regs.AQCTLA.bit.ZRO = AQ_TOGGLE: // Toggle PWM1A on ZRO
EPwm1Regs.AQCTLB.bit.CAU = AQ_SET: // Set PWM1B on CAU
EPwm1Regs.AQCTLB.bit.CBU = AQ_CLEAR: // Clear PWM1B on CBU

// Interrupt where we will change the Compare Values
EPwm1Regs.ETSEL.bit.INTSEL = ET _CTR ZERO; // Select INT on Zero event
EPwm1Regs.ETSEL.bit.INTEN = 1; // Enable INT
EPwm1Regs.ETPS.bit.INTPRD = ET_1ST; // Generate INT on 1st event

EPwm2Regs. TBPRD = EPWM2_TIMER_TBPRD; // Set timer period
EPwm2Regs. TBPHS.bit. TBPHS = 0x0000; // Phase is 0
EPwm2Regs. TBCTR = 0x0000; // Clear counter

// Set Compare values

EPwm2Regs.CMPA.bit. CMPA = EPWMZ2_CMPA; // Set compare A value

B8 B R A (8 G T #8 TEX 4 B4 i Abs2QEP PTO(Pulse Train Output) 27~ F28004x #9# 11 SE7]
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// Setup counter mode

EPwm2Regs.TBCTL.bit. CTRMODE = TB_COUNT_UPDOWN; // Freeze count and will work in
count up and down mode

EPwm2Regs. TBCTL.bit. PHSEN = TB_ENABLE; // Enable phase loading

EPwm2Regs. TBCTL.bit. HSPCLKDIV = TB_DIV1;  // Clock ratio to SYSCLKOUT
EPwm2Regs. TBCTL.bit. CLKDIV = TB_DIV1;

EPwm2Regs. TBCTL2.bit. PRDLDSYNC = TB_SYNC;

// Setup shadowing for CMPA, AQCTLA and AQCTLB

EPwm2Regs.CMPCTL.bit. SHDWAMODE = CC_SHADOW; // CMPA load in shadow mode
EPwm2Regs.CMPCTL.bit LOADAMODE = CC_CTR_ZERO;  //Load when TBCTR=ZRO

EPwm2Regs.CMPCTL.bit. LOADASYNC = CC_SYNC; // Load when SYNC is received

EPwm2Regs.AQCTL.bit. SHDWAQAMODE = AQ_SHADOW; // AQCTLA load in shadow
mode

EPwm2Regs.AQCTL.bit. SHDWAQBMODE = AQ_SHADOW; // AQCTLB load in shadow
mode

EPwm2Regs.AQCTL.bit. LDAQAMODE = AQ_CTR_ZERO; // Load when TBCTR=ZRO
EPwm2Regs.AQCTL.bit. LDAQBMODE = AQ_CTR_ZERO; // Load when TBCTR=ZRO
EPwm2Regs.AQCTL.bit. LDAQASYNC = AQ_SYNC; // Load when SYNC is received
EPwm2Regs.AQCTL.bit. LDAQBSYNC = AQ_SYNC; // Load when SYNC is received

4.2 FEHLEES) T A A R K Y 5 PR i % L
HUNLEE 207 17 (R 5E AR NS BCA AT 55U I M EGE R, e N IR BN, RoR IR, oz )b .

£ EPWM2 FI2EARCE B, % x EPWM2A fi i shEi i 2777 2% AQCTLA MIEC B IR AIRFFAAE, 121t
B b2 EL R E P A7 A D . CAU I B = H T, 7ETHECT BRI EL e 25 47 2% RIS A2 CAD Bz

B, 1 EPWM2B % Zh VE5 i 27 47 2% AQCTLB N ZE RN RE R & SR i 4 B W LEE 50 77 )

BHATUREE, CRYIEECE N IER, ETHECE T2 RN 2 PRD I & & P, 0N BRI
O 5 R A ZRO W R P, SRR B AR I

ZEAAIT
// CW (clockwise)
if (QEPPulseNumberAbs > 0)

{

Direction = 0;

8 H YL B RN (G G B IER 4 Hikn i) Abs2QEP PTO(Pulse Train Output) 7 F28004x 1% 1137
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}

EPwm2Regs.AQCTLA.bit. CAU = AQ_SET;
EPwm2Regs.AQCTLA.bit. CAD = AQ_CLEAR;
EPwm2Regs.AQCTLA.bit.ZRO = AQ_CLEAR;
EPwm2Regs.AQCTLA.bit.PRD = AQ_SET;
EPwm2Regs.AQCTLB.bit. CAU = AQ_CLEAR;
EPwm2Regs.AQCTLB.bit. CAD = AQ_SET;
EPwm2Regs.AQCTLB.bit.ZRO = AQ_CLEAR;
EPwm2Regs.AQCTLB.bit.PRD = AQ_SET;

// CCW (counter clockwise)
else if (QEPPulseNumberAbs < 0)

{

}

Direction = 1;

EPwm2Regs.AQCTLA.bit. CAU = AQ_SET;
EPwm2Regs.AQCTLA.bit. CAD = AQ_CLEAR;
EPwm2Regs.AQCTLA.bit.ZRO = AQ_CLEAR;
EPwm2Regs.AQCTLA.bit.PRD = AQ_SET,;
EPwm2Regs.AQCTLB.bit. CAU = AQ_SET,;
EPwm2Regs.AQCTLB.bit. CAD = AQ_CLEAR;
EPwm2Regs.AQCTLB.bit.ZRO = AQ_SET,;
EPwm2Regs.AQCTLB.bit.PRD = AQ_CLEAR;

else if (QEPPulseNumberAbs == 0)

{

EPwm2Regs.AQCTLA.bit. CAU = AQ_NO_ACTION;
EPwm2Regs.AQCTLA.bit. CAD = AQ_NO_ACTION;
EPwm2Regs.AQCTLA.bit.ZRO = AQ_NO_ACTION;
EPwm2Regs.AQCTLA.bit.PRD = AQ_NO_ACTION;
EPwm2Regs.AQCTLB.bit. CAU = AQ_NO_ACTION;

B8 B R A (8 G T #8 TEX 4 B4 i Abs2QEP PTO(Pulse Train Output) 27~ F28004x #9# 1L

// Set PWMZ2A on CAU

// Clear PWM2A on CAD

// Clear PWMZ2A on ZRO
// Set PWM2A on PRD

// Clear PWM2B on CAU
// Set PWM2B on CAD

// Clear PWM2B on ZRO
// Set PWM2B on PRD

// Set PWMZ2A on CAU
// Clear PWMZ2A on CAD
// Clear PWM2A on ZRO
// Set PWMZ2A on PRD
// Set PWM2B on CAU
// Clear PWM2B on CAD
// Set PWM2B on ZRO
// Clear PWM2B on PRD

// Do nothing
// Do nothing
// Do nothing
// Do nothing
// Do nothing

9
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EPwm2Regs.AQCTLB.bit. CAD = AQ_NO_ACTION; // Do nothing
EPwm2Regs.AQCTLB.bit.ZRO = AQ_NO_ACTION; // Do nothing
EPwm2Regs.AQCTLB.bit.PRD = AQ_NO_ACTION; // Do nothing

}

X8 —4 QEPA Al QEPB ikt {55, TTwiEHE s, A HMNANHAXR, FATE e NULRIE,
43 9905 LB AN kS 5 AN R A RS, BRRER 1 6 QEPA A{EAT QEPB AMK, %R 2 XF8 QEPA
J9E A QEPB MK, %R 3 %t QEPA A& M QEPB JyiE, AR 4 %15 QEPA LA QEPB A
o FRTE— UGS ATHIIGAINT, 3@k AW R GPIO2 F GPIO3 [ HLSIRAS, idR1Z % R, thEH
TE B EPWM2 A7 37 A7 48 A1 THEO M B A7 2e A A, F T 523 EPWM2 B EPWMA [0 DL 1 55 3T

.
QEPA A S | -
QEPB A I\ | S
Quadrant | ) ‘ ‘ ‘
CW (Clockwise) CCW (Counter Clockwise)
Figure 6. 1EX¥ET I IEAZ 4% HH QEPA f QEPB Bk 5 53 R & TSR
SR RUT

QEPPulseAStatus = GpioDataRegs. GPADAT.bit. GPIO2;
QEPPulseBStatus = GpioDataRegs.GPADAT.bit. GPIO3;
if ((QEPPulseAStatus == 0) && (QEPPulseBStatus == 0))

{
QEPPulseQuadrant = FIRST_QUADRANT;

}
else if (QEPPulseAStatus == 1) && (QEPPulseBStatus == 0))

{
QEPPulseQuadrant = SECOND_QUADRANT;

}
else if (QEPPulseAStatus == 1) && (QEPPulseBStatus == 1))

10 H B8 B 2N (S i 4% IER 4 %0 ) Abs2QEP PTO(Pulse Train Output) 7~ F28004x HI#( 11 SEH]
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{
QEPPulseQuadrant = THIRD QUADRANT;
}
else if ((QEPPulseAStatus == 0) && (QEPPulseBStatus == 1))
{
QEPPulseQuadrant = FOURTH_QUADRANT;
}

4.3 EPWM2 FHIKHEME

EPWM2 J& IR T SLHUR T NS HUk NG e FERS, Ko 2.5kHz S0 AT DA 2 225K, BL#%
DR JE JME 9 ERINH 2.5kHz FEAT00 S F ME, 2 BN FEZERS, BRI R 5 E, B Y 2
A4 (LR Z AR T BRI 2.5kHz BT N2 F) A SMEL R DABK N 803 BUROAE, 10 EUAE =5 A7 4 CMPA
REZ AT FME R —2F, L A2 50% b 2 ELESKR

i EE R, N T IREM DN, ARSI AR R AT U, R AT e R, B
TR xof N (A7 2, JFAL BN EPWMT I FEAE S5, 2617 EPWM2 [[RE,  E0ET R 8 A 191t
1T EPWM (i .

ARSI
if (QEPPulseNumberAbs == 0)
{

EpwmZ2Period = (float)(EPWM2_TIMER _TBPRD);
Epwm2Cmpa = Epwm2Period/2;

else

EpwmZ2Period = (float)(EPWM2_TIMER _TBPRD/QEPPulseNumberAbs);
Epwm2Cmpa = EpwmZ2Period/2;

H YL B RN (5 G B IER 4 Hikn i) Abs2QEP PTO(Pulse Train Output) 7 F28004x 1% 1137 11
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4.4 EPWM2 {5

12

EPWM2 1 1EAZ 43 At it 3% BT 8 58 s BE R B =, (ARl it EPWM2 [ BRI, RN
[F I & 2] CMPA Z7 /725 F1 AQCTL Zif7as. FRATKHAH EPWMA 7RIS 5E i a 72 A — ANk K N
2.5us ] EPWM1B 15 5% 3| EPWM2 Bitk k{7 [F2P, [k E EPWM2 ) CMPCTL 1 AQCTL %47
#1743 CMPA 1 AQCTL 2 /75 7] LATE RIS B [ 2215 5 5 52 B shadow 77 1745 2| active 27 774 11
W, MIMSZRIPAT T CMPA {E 51 AQCTL filkshfE, JF HUIth 1 TBCTR 4% [F20 LU B A
SAEAGH B B0 AT 5, SEEl e 4t e wr — & W 1E A8 40 Ak g He

(25 LA (037 BRAR ASEARLATUET (R T 805 RO AR DU S PR S S i 5 T ks, SR SR U AR e /& 75 A HEHL S 50
3 TR AR AR 5 A S AT AR ABSE B R AL, ASCRE R TBCTR A 3B v W RO GLAE, AT iR B
EPWM2 #itf¥) TBCTR THH07 AN THEUEE B B BOT R H AR B . selbla, & ZRN
ANORAE T KR0S L) AR BRAEL, T R — 5

SRS T
if (!Direction)
{
if (QEPPulseQuadrant == SECOND_QUADRANT)
{

Epwm2Phase = Epwm2Period/2 + EPWMZ2_TBPHS_DELAY;,
EPwm2Regs. TBCTL.bit. PHSDIR = TB_UP;

}
else if (QEPPulseQuadrant == THIRD_QUADRANT)

{
Epwm2Phase = Epwm2Period - EPWM2_TBPHS_DELAY;
EPwm2Regs.TBCTL.bit. PHSDIR = TB_DOWN;

}
else if (QEPPulseQuadrant == FOURTH_QUADRANT)

{
Epwm2Phase = Epwm2Period/2 - EPWM2_TBPHS _DELAY;
EPwm2Regs.TBCTL.bit. PHSDIR = TB_DOWN;

}
else if (QEPPulseQuadrant == FIRST_QUADRANT)

{
Epwm2Phase = EPWM2_TBPHS_DELAY:
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EPwm2Regs. TBCTL.bit. PHSDIR = TB_UP;

else

if (QEPPulseQuadrant == FIRST_QUADRANT)

{
Epwm2Phase = EPWM2_TBPHS DELAY:;
EPwm2Regs.TBCTL.bit. PHSDIR = TB_DOWN; //TB_UP;

}
else if (QEPPulseQuadrant == SECOND_QUADRANT)

{
Epwm2Phase = Epwm2Period/2 + EPWM2_TBPHS DELAY;
EPwm2Regs. TBCTL.bit.PHSDIR = TB_DOWN;

}
else if (QEPPulseQuadrant == THIRD_QUADRANT)

{
Epwm2Phase = Epwm2Period - EPWM2_TBPHS DELAY;
EPwm2Regs. TBCTL.bit. PHSDIR = TB_UP; //TB_DOWN;

}
else if (QEPPulseQuadrant == FOURTH_QUADRANT)

{
Epwm2Phase = Epwm2Period/2 - EPWM2_TBPHS DELAY;

EPwm2Regs. TBCTL.bit. PHSDIR = TB_UP;
}

if (!Direction)

{
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QEPPulseQuadrant = (QEPPulseQuadrant +
QEPPulseNumberDelta)%FOURTH_QUADRANT;

}

else

QEPPulseQuadrant1 = (QEPPulseNumberDeltaAbs/FOURTH_QUADRANT + 1)<<2;

QEPPulseQuadrant = (QEPPulseQuadrant + QEPPulseQuadrant1 +
QEPPulseNumberDelta)%sFOURTH_QUADRANT;

}
if (QEPPulseQuadrant == 0)
{
QEPPulseQuadrant = FOURTH_QUADRANT;
}

EPWM1B [F:515 5 I BC & i@ id INPUT X-BAR 1 £k H GPIO1 ) EPWM1B {5, %% EPWM X-
BAR 4 £ 1 TRIP4 {55, #AJ51/E EPWM2 At 2+ L 8+ 153 (Digital Compare Sub-module)#Z 1k
TRIP4 {55 T 72/ DCAEVT S, fihk R E01E.

SR
InputXbarRegs.INPUT1SELECT = 1; // INPUT X-BAR 1 = GPIO1 = EPWM1B
EPwmXbarRegs. TRIPAMUXOTO15CFG.bit MUX1 = 1; // EPWM X-BAR TRIP 4 = INPUT X-
BAR 1

EPwmXbarRegs. TRIPAMUXENABLE.bit. MUX1 = 1;

EPwm2Regs.DCTRIPSEL.bit. DCAHCOMPSEL = DC_TRIPIN4; // DCAH = TRIPIN4 = INPUT
X-BAR 1 =GPIO1 = EPWM1B

EPwm2Regs. TZDCSEL.bit DCAEVT1 = TZ_DCAH_HI; // DCAH = High and DCAL = Don't
care, Trigger DCAEVT1 when EPWM1B goes high

EPwm2Regs. TZCTL.bit DCAEVT1 = TZ_NO_CHANGE;
EPwm2Regs. TZCTL.bit DCAEVT2 = TZ_NO_CHANGE;
EPwm2Regs. TZCTL.bit. DCBEVT1 = TZ_NO_CHANGE;
EPwm2Regs. TZCTL.bit. DCBEVT2 = TZ_NO_CHANGE;
EPwm2Regs. TZCTL.bit. TZA = TZ_NO_CHANGE;
EPwm2Regs. TZCTL.bit. TZB = TZ_NO_CHANGE;
EPwmZ2Regs.DCACTL.bit EVT1ISYNCE = DC_SYNC_ENABLE;
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4.5 HALHRER
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Figure 7. XMFSLImAERE

5 /NG

ASCE T AL E A Type 4 EPWM UL SN 1 4850 {E G i 2% 1542 70 5 B ik b 45 5 1
Abs2QEP PTO Ifjfig, #4555 Fr F28004x & #: CPLD i FPGA SZIN 44 %t 1 i AT 25 i A1 40 40
INRE, B B F2837x/38x S HH 24 X i Y L) 2 A i A1 43 A5 HA T R LA R B LA Il BCAT RT E

£ 100MHz 4511 F28004x it v F, (] 10kHz B #EAT LA B R SR AT 50 S I 58 70 s i Ak
MBS AR HAT I B R 298 3Bus, R 3% CPU i %k, mI LA R4 K2 HS A5, WA
CLABEATIZS, AN G H] CPU 98 o SR A kv HH A 221 e vt T 3% 350kHz, X T+ 1024 £k
gt e 5y 20500rpm, AT R A 2 4K 2 N T

6 ZEHR

1. TMS320F28004x Piccolo™ Microcontrollers (SPRS945)
2. TMS320F28004x Piccolo Microcontrollers Technical Reference Manual (SPRUI33)
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