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Time Base EPWMXxINT
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Counter Compare | T199er | EPWMxSOCA
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. Interrupt
Digital Compare (ET) ADC
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R N ePWMxA
GPIO GPIO
N N ePWMxB MUX Mo
Dead PWM-
Band chopper
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TZz) | EMUSTOP
CTR = PRD " — CPU
— CLOCKFAIL
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EPWMXTZINT EQEPXERR ——
Digital ECCDBLERR 28% RAM/
Compare Flash ECC
Digital Compare (Dg) PIEERR
Signals CMPSSx
EPWM X-BAR
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2 SysConfig

W E R TR | AR RS FIH SysConfig KA E ePWM itk Ll & HAbL 6k, 7€ SysConfig H , ePWM #

PG T RS & A4 |, A4 RINER HRPWM 434, nFE4A 5% SysConfig [ £ ¥iE 8 | 1531
11 A EIE .

BT REN L B AT 2 A, ePWM BB TIRIA A “Global Parameters” #4. X4k B T8 S B/

A AN A ePWM #EE A B

Global Parameters Settings that affect all instances

Enable Info Mode
Enable Warnings
Enable All Code Generation

Comment Out the Default Settings Code

00000

Generate Init Function for Each Instance

Other Dependencies

SYNC Synchronization

&l 2-1. SysConfig - ePWM itk | £ 7S

B/
BREHLR | SysConfig A4 il — 2 T AREY | BL & EPWM R AT Ml BR YIRS B B ARG . 2
J& , ATLL#E “Global Parameters” #5431 58 Brix Lo 4 B .
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Tpwm = (TBPRD + 1)TpcLk (1)
FpwMm = m (2)
St 1) bR XA RO R
Tpwwm = 2*TBPRD*TTgcLK (3)
Ty —— 4
PWM = Ty (4)

Hr, Tpwm &2 PWM H4HER | Trpeik &R EE 8RB, B &R £ (TBCLK) /2 ePWM B £ (EPWMCLK)
(T STRRAS o 12 b e 7 ) 3 1 2 320 348 R 328 ik 1) 6

AR e I BHE A T e XA RO, T RO R AR SR A T 2 AT I BT S
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1
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F _ 1
PWM = TpwMm
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TpwM = ﬁ — 2.5 usec 6)

FERIE Tpwm )5 , W LAJTAGTHE TBPRD [fE

T
TBPRD = -t WM 7)

2*TTBCLK
A et e DA A RE X

EPWMCLK (8)

TBCLK = HSPCLKDIV*CLKDIV

PR I BEE R T E X T &Kk EPWMCLK. EPWMCLK i@ # 5 SYSCLK A [A] |, {H 5wt 2% 4 1] G I /0 45 2%
EPWMCLKDIV , X2 B#% EPWM BB AIA .  myill i 80 73 Aligs (HSPCLKDIV) FE #1445 %% (CLKDIV) & 7]
AR AES |, AR T SCHLT TR B ePWM BEEER Bh XFT-AH B, BN B 5 s 7 B oNBR LA 1, EPWMCLK A
100MHz.

TBCLK = 192 — 100 MHz 9)
T =l =_1_=10 10
TBCLK = TBCLK — T00M _ - DS€C (10)

DB C2f T wEN S 4, AL TBPRD H T :

T
PWM 2.5usec 125 (1)

TBPRD = o0~ = ~ Z¥10nsec —

XAk B R I T B N TR UG ER) 125 , ARG IR EIE . XN ePWM & —ANE 1, A EPWMA.
EPWM2 Fll EPWM3 =4 400kHz (1% Hi AR o

EPWM Time Base e
Emulation Mode Stop after next Time Base counter increment or decrement v
Time Base Clock Divider Divide clock by 1 v
High Speed Clock Divider Divide clock by 1 v
Time Base Period 125

Time Base Period Link Disable Linking v
Enable Time Base Period Global Load O

Time Base Period Load Mode PWM Period register access is through shadow register v
Time Base Period Load Event Shadow to active load occurs when time base counter reaches 0 v
Initial Counter Value 0

| counter Mode Up - down - count mode ~ |

Counter Mode After Sync Count down after sync event v
Enable Phase Shift Load O

Sync In Pulse Source Disable Sync-in v
Sync Out Pulse v
One-Shot Sync Out Trigger Trigger is OSHT sync v
Force a Sync Pulse O

& 3-1. ePWM Ff % : #%E TBPRD Flit =,
PLFARAS H SysConfig A= ik -

// EPWM1 (the code is the same for EPWM2 and EPWM3, except for the base address)
EPWM setClockPrescaler (myEPWM1 BASE, EPWM CLOCK DIVIDER 1, EPWM HSCLOCK DIVIDER 1);
EPWM setTimeBasePeriod (myEPWM1 BASE, 125);

EPWM setTimeBaseCounterMode (myEPWM1 BASE, EPWM COUNTER MODE UP_DOWN) ;
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3.2 MM
Y — ANy E ST 2 E EPWM1. EPWM2 I EPWM3 2 (8] S AR . X 2@t TB ALl sz il .
B AR (TBPHS) 18, &R 12 R AR

N
TBPHS = TBPRD De51ge6c})£’hase Degree (12)

BN EPWM1 | X E kBT 2K B E S IREE] EPWM2 fl EPWM3. EPWM2 5 EPWM1 2 Al A
120°,

125*120° _

TBPHS = 1224550 = ~42 (13)

EPWM3 5 EPWM1 Z [A][1J#H#% N 240° :

TBPHS = 15210° — _g3 (14)
3.3 XEFDP (Sync) R

41 3.3 JE7 T il 7E SysConfig HF X BAHFEAE

PLLE AT 75 (O SEARRS (B2 Y, B LATE =4 ePWM bk 2 [0 BB 720 7 %€ . ePWM 4 S5 i R [H 1 [
W% BATEE SN 4 BB EHFRD TR, S TEMED TR, G4 ePWM BHEE —ANFHA
(SYNCIN). —/MFEE4iH (SYNCO) fl—ANsh st [FB 4 (SYNCPER).

EPWM1SYNCOUT

T
|
|
|
|
|
|
|
|
|
|
|
1

EPWMxSYNCOUT

Pulse-Stretched EXTSYNCOUT
(8 PLLSYSCLK [——»

Cycles)

ECAP1SYNCOUT

T
|
|
|
|
|
|
|
|
|
|
|
1

ECAPySYNCOUT

4
SYNCSEL.SYNCOUT

EPWMxSYNCOUT (where x = number of EPWM and y = number of ECAP modules)

& 3-2. AP AR
H1 T EPWM1 2R, BRI A 7 & SYNCO |, ‘B IKa) [F 2P 4E. EPWM1 1) SYNCO 1R L &k , iltnif

RS TR EUA I . RSB, 2 EPWMA (I R T8 3R 45 T, FTRLAE R SYNCO.
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EPWM Time Base v
Emulation Mode Stop after next Time Base counter increment or decrement v
Time Base Clock Divider Divide clock by 1 v
High Speed Clock Divider Divide clock by 1 v
Time Base Period 125

Time Base Period Link Disable Linking v
Enable Time Base Period Global Load O

Time Base Period Load Mode PWM Period register access is through shadow register v
Time Base Period Load Event Shadow to active load occurs when time base counter reaches 0 v
Initial Counter Value 0

Counter Mode Up - down - count mode v
Counter Mode After Sync Count down after sync event v
Enable Phase Shift Load O

Sync In Pulse Source Disable Sync-in v
Sync Out Pulse Counter zero event generates EPWM sync-out pulse v
One-Shot Sync Out Trigger Trigger is OSHT sync v
Force a Sync Pulse O

& 3-3. EPWM R} : EPWM1 {E AR IR E
PL ALY B SysConfig iy EPWM1 A :

EPWM enableSyncOutPulseSource (myEPWM1 BASE, EPWM SYNC_OUT PULSE_ON_CNTR_ZERO) ;

T EPWM2 #1 EPWM3 , SYNCIN 3£ 1 EPWM1 ) SYNCO. HER % T | eIl SYNCO. iX
¥ EPWM2 F1 EPWM3 #B4x ) EPWM1 #1551 SYNCO 155

Xt EPWM2 1 EPWMS3 S5 Rl #20icas | 5 AR IR UM (R A A W B2 . RIE B 1Rl an &l 3-4 P

EPWM Time Base v
Emulation Mode Stop after next Time Base counter increment or decrement v
Time Base Clock Divider Divide clock by 1 v
High Speed Clock Divider Divide clock by 1 v
Time Base Period 125

Time Base Period Link Disable Linking v
Enable Time Base Period Global Load O

Time Base Period Load Mode PWM Period register access is through shadow register v
Time Base Period Load Event Shadow to active load occurs when time base counter reaches 0 v
Initial Counter Value 0

Counter Mode Up - down - count mode v
Counter Mode After Sync Count down after sync event v
Enable Phase Shift Load

Phase Shift Value 42

Sync In Pulse Source Sync-in source is EPWMT1 sync-out signal v
Sync Out Pulse Counter zero event generates EPWM sync-out pulse v
One-Shot Sync Out Trigger Trigger is OSHT sync v
Force a Sync Pulse O

K| 3-4. ePWM [ : EPWM2 [l & B e 8
PL AR B SysConfig v EPWM2 Al EPWM3 A= 1K :

// EPWM 2
EPWM_ enablePhaseShiftLoad (myEPWM2_ BASE) ;
EPWM_ setPhaseShift (myEPWM2_ BASE, 42);
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11 #a5 L (CC) FIERVE #5 (AQ) TRk

EPWM setSyncInPulseSource (myEPWM2 BASE, EPWM SYNC IN PULSE SRC_SYNCOUT_EPWMI) ;

EPWM enableSyncOutPulseSource(myEPWMZ BASE, EPWM SYNC _OuT PULSE _ON CNTR __ZERO) ;
// EPWM 3

EPWM enablePhaseShiftLoad (myEPWM3 BASE) ;
EPWM setPhaseShift (myEPWM3 BASE, 83);

EPWM_SetSyncInPulseSource(ayEPWMB_BASE EPWM SYNC IN PULSE SRC SYNCOUT EPWMI) ;
EPWM enableSyncOutPulseSource (myEPWM3 BASE, EPWM SYNC _OUT_ PULSE _ON_ CNTR __ZERO) ;

4 THEERLEL (CC) FIBNEIR 2 (AQ) FHIHR
4.1 HEEEL

UL BB R 2 — R B AT 45% HIFIEG 2t R4S ePWM ) 5 28 B T Beas LAl v 3, DAR B e 8s Ll
BULHCI R T8t o N B TH R AR G B R |, E R AW B E L TS U UL . R BLULRC
AT LK ePWM it g B AR (16FR ) « ZONm T (B ) o VIR EA AT AR T # A .

EARFIH ) ShER e 2 FaFr e 7R F -
*TT EPWMXA :

* CMPA | b > % &
* CMPA 7 T -> J ks

X EPWMxB :

* CMPB A | > &%
* CMPB [\]F -> /&R

WA NA T WTE AQ TR, 1T 9 N T A RN .

EPWM Action Qualifier

Enable Continuous SW Force Global Load O
Continuous SW Force Shadow Mode Shadow mode load when counter equals zero v
ePWMXxA Output Configuration v
ePWMxA Global Load Enable
ePWMXxA Shadow Mode Enable
ePWMXxA Shadow Load Event Load when counter equals zero v
ePWMXxA T1 Trigger Source Digital compare event A 1 v
ePWMXxA T2 Trigger Source Digital compare event A 1 v
ePWMXxA One-Time SW Force Action No change in the output pins v
ePWMXxA Continuous SW Force Action Software forcing disabled v
Events to Configure for ePWMXA output v
ePWMXxA Event Output Configuration Ad
ePWMXxA Time base counter equals zero No change in the output pins v
ePWMxA Time base counter equals period No change in the output pins v
ePWMxA Time base counter up equals COMPA Set output pins to High v
ePWMxA Time base counter down equals COMPA Set output pins to low v
ePWMxA Time base counter up equals COMPB No change in the output pins v
ePWMxA Time base counter down equals COMPB No change in the output pins v
ePWMxA T1 event on count up No change in the output pins v

B 4-1. ePWM ZH{ERRSE S | WE 2/ nE sy B35
N T RS 45% WIRTUE b, 8RR B e oy CMPA Rl CMPB % & [1I1H .

SETAE ) EATR R TR, FRATA I BB — A S ST ¥ 250 (24125) k. T RTER R, X T4
A, 7£ 2*(TBPRD-CMPA) 4L ] |, JE N “ON” | X T#ith B, 78 2*(TBPRD-CMPB) #R4E 7] 1 | U
B “ON” o MRIFEXLAFE |, ErLlt5H H CMPA il CMPB 1 , 4§55 CMPX.
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> S y 554 =l q > >
N T SEHL 45% MR S as bl EARE B A B Eh 1R R E 45344 CMPA R CMPB & N 69,
EPWM Counter Compare v
CMPA v
Counter Compare A (CMPA) 69
Enable Counter Compare A (CMPA) Global Load
Enable Shadow Counter Compare A (CMPA)
Counter Compare A Shadow Load Event Load when counter equals zero v
I Counter Compare A (CMPA) Link link current ePWM with ePWM1 v I
CMPB hd
Counter Compare B (CMPB) 69
Enable Counter Compare B (CMPB) Global Load
Enable Shadow Counter Compare B (CMPB)
Counter Compare B Shadow Load Event Load when counter equals zero v
I Counter Compare B (CMPB) Link link current ePWM with ePWM1 v I
CMPC ~
CMPD ~

B 4-2. ePWM HEES LS - BB HBME
PL RIS B SysConfig A=A -

// EPWM 1

EPWM setCounterCompareValue (myEPWM1 BASE, EPWM COUNTER COMPARE A, 69);

EPWM enableGloballoadRegisters (myEPWM1 BASE, EPWM GL REGISTER CMPA CMPAHR) ;
EPWM setCounterCompareValue (myEPWM1 BASE, EPWM COUNTER _COMPARE B, 69);

EPWM enableGlobalLoadRegisters (myEPWM1 BASE, EPWM GL REGISTER CMPB CMPBHR) ;
// EPWM 2 (the code is the same for EPWM3, except for the base address)
EPWM setCounterCompareValue (myEPWM2 BASE, EPWM COUNTER COMPARE A, 69);

EPWM enableGlobalLoadRegisters (myEPWM2 BASE, EPWM GL REGISTER CMPA CMPAHR) ;
EPWM_setupEPWMLinks (myEPWM2 BASE, EPWM LINK WITH EPWM 1, EPWM LINK COMP_A);
EPWM setCounterCompareValue (myEPWM2 BASE, EPWM COUNTER _COMPARE B, 69);

EPWM enableGlobalLoadRegisters (myEPWM2 BASE, EPWM GL REGISTER CMPB CMPBHR) ;
EPWM_setupEPWMLinks (myEPWM2 BASE, EPWM LINK WITH EPWM 1, EPWM LINK COMP_B);
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// II‘EXAS
NSTRUMENTS
JEIX (DB) Ttk www.ti.com.cn

55tIX (DB) FH5R

51 BEFESX
KRB, = ePWM HiEe s i3 B N e P UEAME 5. X ERE ePWMXA 7 _E AT EiR (RED) B R +F
A5 1M ePWMB BB 5 ePWMA HFRIFRIES |, BB RN TS IER (FED) , A2 L AEER. K 5-1 &
T IXPHAME S .

Period

o
. 8

Original |
(outA)

Rising Edge , |
Delayed (RED) \

| FED —% l—

Falling Edge | [ |
Delayed (FED) | |
[
|

— ‘
b
|

I \ ' 1
Active High I_:—

Complementary ! | |
(AHC) | |
! | 1

| 1

51, B P BEAME S5
9T BB R RIIAEL TR, BONE SRR 7%, BLRVF S U S0

ePWMxA

DBCTL Rising Ed
[LOADREDMODE] lsggay *

In Active Qut
(14-bit counter)

| L L apan
0 [ o lreo [ oodbe™o% |
,_t_o\o‘:—l* DBRED | | o outa
E 1

Faling Edge |

|
|
| | |
I s 977 | |
4 |
Delay |

0 | | DBFED
In Active  Out
s S8 (14-bit counter)

|

|

|
L DBFED le!
| Shadow |

DBCTL
[LOADFEDMODE]

I DBCTL[HALFCYCLE]
ePWMxB ‘

I ‘ DBCTL[OUT_MODE]
DBCTL{IN_MODE] DBCTL[DEDB_MODE] DBCTL[POLSEL] DBCTL[OUTSWAP]

&l 5-2. FEX TR A E B 2L IR

BRE—FIEX TR | BAR R —HIFE , W E TAELSEBLT 4 . S4 F1 S5 Whig i% TR H L A2 5
SHIVEAES - ePWMA 5t ePWMB. T4 24 ) ePWMA F1 ePWMB %t B /R IRE S | i P IF
KR E N ePWMA Fii N . $2FK2 S8, B st e it B RED Al FED |, sl[RI A =& . RA—1
iHiE (A ¢ B) Al[AK B4 RED il FED.

10 C2000 ePWM H XN 73 15/ ZHCACATA - JULY 2022 - REVISED FEBRUARY 2023
Submit Document Feedback

English Document: SPRAD12
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACA7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACA7A&partnum=
https://www.ti.com/lit/pdf/SPRAD12

13 TEXAS
INSTRUMENTS
www.ti.com.cn FEIX (DB) FHtk

ARG ePWMA ¥4 54 RED , ePWMB ¥4 EA FED , Rtk L& B NEME . HT ePWMB 2 (K] , S3
T 1AE , S204F 0L E . HTH TIEX B | Ktk SO f1 S1 #&E N 1. TG — P2 R E & B A
T . X T UL, S7 Ml S6 K LRFFIEAE | IXEIRE UAT R BRI N FBEE | AR5 fd AR A .

K 5-3 g7~ T SysConfig H AL E . # K “Active High Complementary” i#£15% (1) “SETUP THE DEAD-
BAND MODULE” #%##l , SysConfig T. B4 LAIERI )7 20 H S BB | DASEH s P RO AN

BT FAEX LIS (DBRED) AISEIX T I 48R (DBFED) , i#AT A R IHET -

RED = DBRED * TrpcLK (15)
I, 15 DBRED A |, X2 Fr 75 M1

_ _RED
DBRED = o (16)

I S S ol ) o 9T RT3 3 A S P 4 o Z BT R A AR

_ 200nsec _
DBRED = S57o2C = 20 (17)
#HiE
L F 53515 Hi DBFED {H ¥ 7 VA AR ] -

EPWM Dead-Band v
Common Dead-Band Modes Mode for the Dead-Band Submodule v
Active High SETUP THE DEAD-BAND MODULE
Active Low SETUP THE DEAD-BAND MODULE
Active High Complementary SETUP THE DEAD-BAND MODULE
Active Low Complementary SETUP THE DEAD-BAND MODULE
Dual Edge Delay Mode SETUP THE DEAD-BAND MODULE

Rising Edge Delay Input Input signal is ePWMA v

Falling Edge Delay Input Input signal is ePWMA v

Rising Edge Delay Polarity DB polarity is not inverted v

Falling Edge Delay Polarity DB polarity is inverted v

Enable Rising Edge Delay

IRising Edge Delay Value 20 I

Enable Falling Edge Delay

IFaI[ing Edge Delay Value 20 I
Swap Output for EPWMxA O
Swap Output for EPWMxB O

K 5-3. ePWM 3E[X : & PA 3 EAb

ZHCACAT7A - JULY 2022 - REVISED FEBRUARY 2023 C2000 ePWM FH XN 7315/ "
Submit Document Feedback

English Document: SPRAD12
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACA7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACA7A&partnum=
https://www.ti.com/lit/pdf/SPRAD12

13 TEXAS
INSTRUMENTS
BHE R www.ti.com.cn

// EPWM 1 (the code is the same for EPWM2 and EPWM3, except for the base address)
EPWM_setDeadBandDelayPolarity (myEPWMl BASE, EPWM DB FED, EPWM DB POLARITY ACTIVE LOW);
EPWM setDeadBandDelayMode (myEPWM1 BASE, EPWM DB RED, true);

EPWM setRisingEdgeDelayCount (myEPWM1 BASE, 20);

EPWM setDeadBandDelayMode (myEPWM1 BASE, EPWM DB FED, true);

EPWM setFallingEdgeDelayCount (myEPWM1 BASE, 20);

6 JiEfan i
TERLFH B XA B, RIKHIE ePWM IIFISEUEE | FER b2 by JEDKIN (R AIARES -
6.1 K E o 2 b ASE X I T4

B EIERX M IE 5. EPWM1. EPWM2 1 EPWMS3 Fr 5 1452 N 400kHz. w5125 6 s , ePWM
B REBIN N 2.5 us, ARIEFER 11 7740, TBPRD 14 125 , XEKE ePWM HiH ] 3L it %ds 2> M 0 if
B 125 , SRIEFILE 0, BRIyt Eee i R B oy m b R . X REE — AN A P24 it 250 M3
M, MRPE SRR 18 WA, B EE AN BN 10ns.

TpwMm 2.5 usec

Time for one count of the time base counter = Fprs = ~5t

= 10 nsec (18)

T LR BN 69, KT A St |, ST BE T H ORI 2 5 Es LU B EAR SRR |, W BN .
I JE T g BT B S TS LU UL ECR | i B AR R . (HAE , SEIX Pt O BN TR H A

EHCIX Al G AR 17 "I, 9 TAESEX A A 200ns , DBRED 11 DBFED # ¥ & Jy 20 , W& 6-2 s
Lt , X+ EPWMxXA |, 4B 5% T 69 (CMPA 8 ) i, St A AR S, AN 89 , KN LA
HENT 20 MEX I E %, R0 20 R T Wil RIE IS Bt & 555 L

_ ON Time
Duty Cycle = &N Time + OFF Time (19)
TBPRD — (CMPA + DBRED)) + (TBPRD — CMPA
Duty Cycle = ( ( TBPRD’B% ( ) (20)
Duty Cycle = 3258+ 025 -69) _ 92 _ 36580, 1)

FZIFAIEEL |, 92 * 10ns 45T 920ns , PRI IE ik 56 B2 2l 920ns , il 6-1 .

EPWM1A

Value Mean Min Max Std Dev

(@D +width 919.9ns
+w/idth 920.0ns

& 6-1. ePWM #ijt IF /5 25 EL A7 234 3k
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13 TEXAS

INSTRUMENTS
www.ti.com.cn IR F

00 : :
: . . Z . 1 . € -12.00ns

.' ...... . - . . . - - . . - - . . - . . . - . . . - . 0 192.0”3
: : : : : T : A204.0ns

. . dy/dt

'Li " EPWMIA

LagtIY VI FRTHR TS TN WUWEY

B 6-2. HAFEIX BT IE ) ePWM # 7R BB 3R

6.2 &N A AR

= ePWM Hii & R AR . EPWM2 A% T EPWM1 BA 120° 4% | 1 EPWM3 A% T EPWM1 B4 240°
M. MAHFER 13 FrFEat 14 i LIFEH |, TBPHS [ EPWM2 ¥ A 42, EPWM3 ¥ N 83. R4k i3 & 1 [F 5
HE , BIR EPWMT PR 338% T 0 B, # = AE—ANFDE Rk, i EPWM2 I EPWM3 [ 30 H 528 %
BN TBPHS 747 %% HF HI1E .

&
W TBCLK = EPWMCLK , W] Py 8 [] 25 A ke 3] [ S0 BRSO B (1) 2E 38 ) EPWMCLK 115 2 £ .

AR | EPWM2 1 EPWMS3 [ 3613088 R % & v TBPHS 1 , 1fi/& TBPHS + 2. fil4n , x-F EPWM2 ,
TBPHS 42 N4, iXE RS 42 * 10ns = 420ns , {HEERE4 1 JE B4 2 * 10ns = 20ns |, N &3ty

€} -2.512ps

.............. 0 _2.072 S

: : £.440,0ns
EPWM1A : dv/dt

........... T I

EFfWMZA

EPWM3A

& 6-3. A K EPWM % H R B a3k
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13 TEXAS
INSTRUMENTS
BEIX 1% (TZ) FiIdrH 5 (DC) Tt www.ti.com.cn

7 BeiE X3 (TZ) Rt (DC) Tk

7.1 38t CMPSS & BBk &R |, 72 ePWM JE 3 Py £ H RS A P

HLJAE PR ) 5 A A PR 2 RS0 (CBC) ki o AL 21528 Ik il i, i i) DX sk T A e 2 EPWMXA AT EPWMXB 4K
NEMIR IR . ERAE T —IR ZRO. PRD B ZRO/PRD A5 , iyt 23 Pk 5 Bk il 01T IR -

HLE AR T R 4t (CMPSS) H i — /N LR W BN S B A | 2854 EPWM2 EE R CBC B .

CMPSS & M LB A A1 S R, XL r oS T A PN AR A o ERAES BT I . IR L L
KT A LR RIER , ARyl SEmA LR T A LR, &7 RS

A +
Comparator Output
B —
B 7-1. LB A

RNT BT, JIEMA (HEA) KTHafmAN (HBE B ) i ERkm. Rt , 85720 i N ER 4
BB H R PR T IR, DIAR A SR eIRES . A POk B 28800 b R RO #5388 (DAC). X T Ib M
H , ¥4MH 2500 5 N\ DACVALA |, %8 K5 2 7 1.

FEHE 12 2 DAC R EEAEK i@ DA AU T

_ DACVALA*DACREF
DACOUT = DACVALLDACRER (22)

R EAIME | £735) 2V ) DACOUT M. Bt , FUBEMG A H LA 28 IE A A I HL PR RIE 2V it &R Bk £
2,

_ 2500*33 _
DACOUT = £20053 = 2,01V (23)

FERCHI B b 1. B 7-3 R 7 CMPSSA BB dE Ll th 54T B E .

&iE
P ot 5| @ % 5 AR Th e e . Ziafse L ss 1 IEf NS |, 155 Blds e 281 TRM H )
R FZ L 345 UL F2838x 8441941 , CMPIN1P 5 ADCINA2 JLH |, Fir LA HS - e n 1) 2 42 1)
A2 5|,
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

BEX B (TZ) FIECF HE#E (DC) 7 HEs

VREFHIA D>
DACOUTA/ADCINAD 0 REFHI
¥ INA1 1
2
CMPINTN/ADCINA3 3
CMPIN2P/ADCINA4 4
CMPIN2N/ADCINAS g ADC-A
7 16-bits
VREFLOA @—— 8 or)
VREFLOA @——— 9 | 12-bits
10 | (selectable)
1
4 12
TEMP SENSOR @——v 13
CMPIN4P/ADCIN14 1 14
cl ADCIN15 ‘ 15| REFLO
VRerLOA >
VREFHIB [>—M v
VDAC/ADCINBO N REFHI
DACOUTC/ADCINB1 1
CMPIN3P/ADCINB2 -
CMPIN3N/ADCINB3
ADCINB4
N
ADCINB5 ADC-B
16-bits
VREFLOB @ N 1 2°;“s
VREF 3
Zisl (selectable)
REFLO
VREFLOB [[ID>

7-2. L ARSI B

Name

CMPSS Instance

Enable module

myCMPSS1

CMPSS1

High Comparator Configuration

Negative input source
Output is inverted

Asynch OR Latch

Signal driving CTRIPOUTH
Signal driving CTRIPH

Input driven by internal DAC

O
a

Asynchronous comparator output drives CTRIPOUT

Asynchronous comparator output drives CTRIP

I Set high comparator DAC value 2500
Digital Filter Configuration
Ramp Generator Configuration
Low Comparator Configuration
DAC Configuration
Hysteresis None
Blanking Signal EPWM1BLANK
Enable Blanking Signal O

7-3. CMPSS i B
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13 TEXAS
INSTRUMENTS
BEPHIXH (TZ) FIEFHE (DC) T www.ti.com.cn

DL ACHS & M SysConfig vy CMPSS fic & 4= i) :

void CMPSS init () {

// myCMPSS1 initialization

// Sets the configuration for the high comparator.

CMPSS configHighComparator (myCMPSS1 BASE, (CMPSS INSRC DAC)) ;

// Sets the configuration for the high comparator.
CMPSS_configLowComparator (myCMPSS1 BASE, (CMPSS_INSRC DAC)) ;

// Sets the configuration for the internal comparator DACs.

CMPSS configDAC (myCMPSS1 BASE, (CMPSS DACVAL SYSCLK | CMPSS DACREF VDDA | CMPSS DACSRC SHDW)) ;
// Sets the value of the internal DAC of the high comparator.
CMPSS_setDACValueHigh (myCMPSS1 BASE, 2500U) ;

// Sets the value of the internal DAC of the low comparator.
CMPSS_setDACValueLow (myCMPSS1 BASE, 0U) ;

// Configures the digital filter of the high comparator.

CMPSS configFilterHigh (myCMPSS1 BASE, 0U, 1U, 1U);

// Configures the digital filter of the low comparator.

CMPSS configFilterLow (myCMPSS1 BASE, 0U, 1U, 1U);

// Sets the output signal configuration for the high comparator.
CMPSS_configOutputsHigh (myCMPSS1 BASE, (CMPSS_TRIPOUT ASYNC COMP | CMPSS TRIP_ASYNC COMP)) ;
// Sets the output signal configuration for the low comparator.

CMPSS configOutputsLow (myCMPSS1 BASE, (CMPSS TRIPOUT ASYNC COMP | CMPSS TRIP ASYNC COMP));
// Sets the comparator hysteresis settings.

CMPSS setHysteresis (myCMPSS1 BASE, 0U);

// Configures the comparator subsystem's ramp generator.
CMPSS_configRamp (myCMPSS1 BASE, 0U,0U, 0U,1U, true);

// Disables reset of HIGH comparator digital filter output latch on PWMSYNC
CMPSS disableLatchResetOnPWMSYNCHigh (myCMPSS1 BASE) ;

// Disables reset of LOW comparator digital filter output latch on PWMSYNC
CMPSS disableLatchResetOnPWMSYNCLow (myCMPSS1 BASE) ;

// Sets the ePWM module blanking signal that holds trip in reset.
CMPSS_configBlanking (myCMPSS1 BASE, 1U) ;

// Disables an ePWM blanking signal from holding trip in reset.

CMPSS disableBlanking (myCMPSS1 BASE) ;

// Configures whether or not the digital filter latches are reset by PWMSYNC
CMPSS configLatchOnPWMSYNC (myCMPSS1 BASE, false, false);

// Enables the CMPSS module.

CMPSS_enableModule (myCMPSS1 BASE) ;

// Delay for CMPSS DAC to power up.

DEVICE DELAY US(500);

}

WHEER , TN T LGS IR A RIS 5 7 EORER R D> 3 5T TBCLK | , 4 REIEFIE I 2iZE 5IF =
ki .

MRS T RS 5] ePWM T REE 1Bk 1 X 38 A e 2 0] B AR, (Rl 204 FH 250 L A TS B R B PR A
To BRI A @ BT LR AR IE R CMPSS 55, B4 ePWM X-BAR AT #4244 TRM
R — AR, T A4 ePWM X-BAR 2 B E 28 Ef , #R4 “ePWM X-BAR £ E AL ER" - 17 7.1
JE7R T ePWM X-BAR fit & R — Nntl. WK 7-4 v | &0l LLEF] “CMPSS1.CTRIPH” £ T2 & F %% 0 1)
18 0. fEFIAN X-BAR FCLE |, AT LUK FLBK th 31 4 1] 12 Z [ TRk WA 5 5 ShR A RS T Bk 4.

Mux 0 1 2 3

0 CMPSS1.CTRIPH CMPSS1.CTRIPH_OR_CTRIPL ADCAEVT1 ECAP1.0UT
1 CMPSS1.CTRIPL INPUTXBAR1 CLB1_4 ADCCEVT1
2 CMPSS2.CTRIPH CMPSS2.CTRIPH_OR_CTRIPL ADCAEVT2 ECAP2.0UT
3 CMPSS2.CTRIPL INPUTXBAR2 CLB1_5 ADCCEVT2
4 CMPSS3.CTRIPH CMPSS3.CTRIPH_OR_CTRIPL ADCAEVT3 ECAP3.0UT
5 CMPSS3.CTRIPL INPUTXBAR3 CLB2 4 ADCCEVT3
6 CMPSS4.CTRIPH CMPSS4.CTRIPH_OR_CTRIPL ADCAEVT4 ECAP4.0UT
7 CMPSS4.CTRIPL INPUTXBAR4 CLB2_5 ADCCEVT4
8 CMPSS5.CTRIPH CMPSS5.CTRIPH_OR_CTRIPL ADCBEVT1 ECAP5.0UT
9 CMPSS5.CTRIPL INPUTXBARS CLB3_4 ADCDEVT1
10 CMPSS6.CTRIPH CMPSS6.CTRIPH_OR_CTRIPL ADCBEVT2 ECAP6.0UT
1 CMPSS6.CTRIPL INPUTXBARG CLB3_5 ADCDEVT2

& 7-4. ePWM X-BAR £ %5 FI S iL B R I3 27~ 5]
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13 TEXAS

INSTRUMENTS
www.ti.com.cn BRI (TZ) RIECF L #E (DC) TR
GPIO0 — Asynchronous [ eCAP1
: Synchronous : Input X-BAR eCAP2
GPIOx — Sync. + Qual. > eCAP3
eCAP4
Other Sources eCAPS
5, ). P11 |_eCAP6 |
R b tpat = - eCAP7
P st P [ [ e o g ] INPUT[16:1] ..
=EEEEEEEEEEEEEEE :
oizjoizic|z|ad adaalz|z|Z|z|a
ZJZZZZZ I gz38z|1Z|12(Z2(Z|2
DCCx Clock Source-1 |« o
TRIP1—
DCCx Clock Source=0 j# ? I TZ2 TRIP2—»
TZ3, TRIP3—p
TRIP6——»
] XINTT ¢ TRIP4 '
CPUPIE [+ —2INT2 TR ———» cPWM
<—|_XINT3 |« > Modules
CLA <+—{ XINT4 = ;::g; —»_.
<+—{ XINT5 |¢ > ;Pgm TRIP9 ——»
= - TRIP10 —
2 TRIP11 ——»
g TRIP12 —»
Other
Sources
ADC [ ¢——ADCEXTSOC
EXTSYNCIN1 ——»| ¢PWM and eCAP
EXTSYNCIN2 ———|  Sync Scheme
Other Sources
YYIYYYY INPUT[1-14] —»{  ERAD
Output X-BAR

INPUT[1-16) ——» EtherCAT

& 7-5. %\ X-BAR H1EE
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

7-6 J&E7~ T WfAT{E SysConfig ) R4tk E “EPWMXBAR” .

Name myEPWMXBAR4

Trip Input TRIP4 of the ePWM X-BAR v
Invert Mode O

MUXes to be used MUX 00 v

MUX 0 Config

LL R ARAS e SysConfig A=k -

void EPWMXBAR init () {
//myEPWMXBAR4 initialization

CMPSS1 CTRIPH

& 7-6. EPWMXBAR [ SysConfig FL &

XBAR setEPWMMuxConfig (XBAR TRIP4, XBAR EPWM MUX00 CMPSS1 CTRIPH) ;
XBAR enableEPWMMux (XBAR TRIP4, XBAR MUXO00);

}

HiR i 2 0 A s IU AN 2344 - DCAEVT1. DCAEVT2. DCBEVT1 #1 DCBEVT2. RAH4: 2 R3] &% &

LTI i a1 AR E DA EE T

{8 FH By DCAEVT2. # 7 i FH4E 4 = H°F (DCAH) A HLF (DCAL) 55 . iXHA

G5 AT 51 % DCAEVT2, AT , T RHFEMES , BULA LUK CMPSSA i i i i 2 PTANME 5 (10 4E
il —A>o ATk HE DCAH. A SHF 26 AF R A5 5 Ay BT 3 R Tt n 1 B AL IR N 1) RS v T S
NI

EPWM Digital Compare

DCAEVT1 and DCAEVT2

I Digital Compare A High Trip 4 v I
Combination Input Sources (Digital Compare A High) v
Digital Compare A Low Trip 1 v

Combination Input Sources (Digital Compare A Low)

Condition For Digital Compare output 1 A

ne v

Event is disabled

I Condition For Digital Compare output 2 A

Event when DCxH high

Generate ADC SOC (DCAEVT1)
Generate SYNCOUT (DCAEVT1)
Synch Mode (DCAEVT1)

Signal Source (DCAEVT1)

CBC Latch Mode (DCAEVT1)

CBC Latch Clear Event (DCAEVT1)
Synch Mode (DCAEVT2)

Signal Source (DCAEVT2)

CBC Latch Mode (DCAEVT2)

CBC Latch Clear Event (DCAEVT2)

O
O

DC input signal is synced with TBCLK
Signal source is unfiltered (DCAEVT1/2)

DC cycle-by-cycle(CBC) latch is disabled

Clear CBC latch when counter equals zero

DC input signal is synced with TBCLK
Signal source is unfiltered (DCAEVT1/2)

DC cycle-by-cycle(CBC) latch is disabled

Clear CBC latch when counter equals zero

& 7-7. ePWM H£ L5 : % B DCAEVT2
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13 TEXAS
INSTRUMENTS
www.ti.com.cn BEIX 5 (TZ) Fi ¢ (DC) THd bk

PL RIS B SysConfig A=k -
EPWM_selectDigitalCompareTripInput (myEPWM2 BASE, EPWM DC_TRIP TRIPIN4, EPWM DC_TYPE DCAH) ;

EPWM setTripZoneDigitalCompareEventCondition (myEPWM2 BASE, EPWM TZ DC OUTPUT A2,
EPWM TZ EVENT DCXH HIGH) ;

DUE | SEPT LA E Bk IR X IR B, DMEE KA DCAEVT2 Fr i i i i J Bk el A Al B % th 9K 2 2 I Bk
Ao BEERABERE , BRSPS RRR S

EPWM Trip Zone v
Use Advanced EPWM Trip Zone Actions O
TZA Event Low voltage state v
TZB Event Low voltage state v
DCAEVT1 Event High impedance output v
DCAEVT2 Event High impedance output v
DCBEVTT1 Event High impedance output v
DCBEVT2 Event High impedance output v
One-Shot Source v
CBC Source DCAEVT2 Cycle By Cycle v
CBC Latch Clear Signal Clear CBC pulse when counter equals zero v
TZ Interrupt Source (ORed) Trip Zones Cycle By Cycle interrupt v
II Register Interrupt Handler

B 7-8. ePWM Bk |7 X% : ZF DCAEVT2 f) CBC Bk B
PL AR B SysConfig A2 i

EPWM setTripZoneAction (myEPWM2 BASE, EPWM TZ ACTION EVENT TZA, EPWM TZ ACTION_LOW) ;
EPWM setTripZoneAction (myEPWM2 BASE, EPWM TZ ACTION EVENT TZB, EPWM TZ ACTION LOW) ;
EPWM enableTripZoneSignals (myEPWM2 BASE, EPWM TZ SIGNAL DCBEVT2);

&
ALK HWTAL , SR TRM H 1 PIE #EWA K

void epwm2TZISR (void) {
epwm2TZIntCount++;

// Clear the flags
EPWM_clearTripZoneFlag (myEPWM2 BASE, (EPWM TZ INTERRUPT | EPWM TZ FLAG CBC));

// Acknowledge this interrupt to receive more interrupts from group 2

Interrupt clearACKGroup (INTERRUPT ACK_GROUP2) ;
}

¥ EPWM2 Bt B A B A B &4 )5 , 2T 2V 11 BRI 2 Eb e s 1 BRI | EPWM2 3K 3 A H
7.2 i3t GPIO BB Bk IH &4 | B 845 B IRS AR , ERER

A —Fhw Wk 5 20—k PEBk R (OSHT). — Bk e B 7™ B 40 B El e iR i o A0 3 — v vkt s, Bk i)
X T 206 EPWMXA 1l EPWMxB 38 Rl 48 @ik & O SR EFZOIRAS | BRI FaE Rk
ERANNHF , FH—4 GPIO f7x EPWM3 _EFIBkim%&4FE. AT % GPIO EH:3] ePWM it kg | 4&
o EE T N X-BAR X H T . H A\ X-BAR 0] Fl TR/E (] GPIO Wi} £ ePWM X-BAR , 5t ePWM L
BhiwIEA S | BRI TR RES

XFFUE G, 6 GPIO 12 Fig H g B 2% X-BAR HIHIA 1, Bl EETHE ] TZ1 (kv XA 1) «
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13 TEXAS

INSTRUMENTS
Bl 1% (TZ) FiIdrH 3¢ (DC) Tt www.ti.com.cn
Name myGPIO12
Analog Mode [
GPIO Direction Pinis a GPIO input v
Pin Type Push-pull output/floating input v
Qualification Mode Synchronization to SYSCLKOUT v
Master Core CPU1 selected as master core v
Write Initial Value O
PinMux Peripheral and Pin Configuration v
I GPIO GPIO12 > @

K 7-9. SysConfig H ] GPIO ¥ &

Name myINPUTXBAR1

INPUTSs to be used INPUTXBART v
INPUTXBART GPIO12 v
INPUTXBART Lock

& 7-10. SysConfig H i3 A\ X-BAR
DL ARHS H SysConfig A2 h

Void GPIO init () {

//myGPIO12 initialization

GPIO_setDirectionMode (myGPIO12, GPIO DIR MODE IN) ;
GPIO setPadConfig(myGPIOl2, GPIO PIN TYPE STD);
GPIO_setMasterCore (myGPIO12, GPIO CORE _CPU1);
GPIO_setQualificationMode (myGPIO12, GPIO_QUAL SYNC);
GPIO writePin (myGPIO1l2, 1);

}

void INPUTXBAR init () {

//myINPUTXBAR] initialization

XBAR setInputPin (INPUTXBAR BASE, XBAR INPUT1, 12);
XBAR lockInput (INPUTXBAR BASE, XBAR INPUTI1);

}

HHI GPIO J&5 , & n] AR B AT, 55— Rk BBk 1 (EA— Bk 26 fF. &K GPIO 12 R ABkI
( GPIO HPRES iy B AZ AR ) I, ePWM iy tH AT 2 IR FTai AT BT B A 2l TZCTL W A7 4%
) TZA ( FHT ePWMXA ) #1 TZB ( Fi T ePWMXB ) 48 5E 1.
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INSTRUMENTS

www.ti.com.cn BRIFIX 5 (TZ) FIZ0F 1L #¢ (DC) T FRH
EPWM Trip Zone v
Use Advanced EPWM Trip Zone Actions [l
TZA Event Low voltage state v

|ﬂvent Low voltage state v
DCAEVT1 Event High impedance output v
DCAEVT2 Event High impedance output v
DCBEVT1 Event High impedance output v
DCBEVT2 Event High impedance output v
One-Shot Source One-shot TZ1 v
CBC Source lone v
CBC Latch Clear Signal Clear CBC pulse when counter equals zero v
TZ Interrupt Source (ORed) Trip Zones One Shot interrupt v
Register Interrupt Handler

Bl 7-11. Bk W XA E , B — KA E
LLFARAS H SysConfig A= hk

EPWM setTripZoneAction (myEPWM3 BASE, EPWM TZ ACTION EVENT TZA, EPWM TZ ACTION LOW) ;
EPWM setTripZoneAction (myEPWM3 BASE, EPWM TZ ACTION EVENT TZB, EPWM TZ ACTION LOW);
EPWM enableTripZoneSignals (myEPWM3 BASE, EPWM TZ SIGNAL OSHTI1);

EPWM enableTripZoneInterrupt (myEPWM3 BASE, EPWM TZ INTERRUPT OST);

52 R 1 DLRALL | — kB e e B th B B D A b 1 R A A R R, DASE T R o bR RS

void epwm3TZISR (void) {

epwm3TZIntCount++

//

// Re-enable the OST Interrupt

//

EPWM clearTripZoneFlag (myEPWM3 BASE, (EPWM TZ INTERRUPT | EPWM TZ FLAG OST));
//

// Acknowledge this interrupt to receive more interrupts from group 2

//

Interrupt_clearACKGroup (INTERRUPT ACK GROUP2) ;
}

BIfE GPIO12 BB E N{E EPWMS3 EHAT— I MEBEE , #5 GPIO12 JRANK AT , EPWM3 N AZ A AR |
HEZ GPIO AN, JFH— kB AR S5
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13 TEXAS

INSTRUMENTS
FHE A (ET) 7HE5k www.ti.com.cn
8 R (ET) THR
8.1 WERE W

FAFfl A A TRIBVE R I TB. CC Al DC B A s FH A | REWS A K LTk SH4FI 7 CPU il , BT 4R1A
PHU A 3s (ADC) ekt e X ARG, RE R A — kel S 0F , st EReh b (7275 7.0 075 7.2 hdtaT
TR ) o A EPWMT (I ST AR5 ) O I B E Il , 1S 017 8.1,

EPWM Event-Trigger v
Enable EPWM Interrupt
Register Interrupt Handler
Interrupt Event Sources Time-base counter equal to zero v
Interrupt Event Count 1 Event Generates Interrupt v
Interrupt Event Count Initial Value Load Enable O
Force Interrupt Event Count Initial Value O
ADC SOC Trigger ~

&l 8-1. ePWM Z {4tk 5% - ¥ H TBCTR=ZRO K} F1 I
PL R ACHS B SysConfig A=k -

// EPWM1

EPWM enablelInterrupt (myEPWM1 BASE) ;

EPWM setInterruptSource (myEPWM1 BASE, EPWM INT TBCTR ZERO);
EPWM setInterruptEventCount (myEPWM1 BASE, 1);

9 & in#

9.1 N & RnE A — Rk T e

A JRNEE ePWM BN 1 — T RE | SCRER S —FHE IR |, SR 2N X240, il TBPRD. CMPA.
CMPB. CMPC. CMPD. DBRED. DBFED. DBCTL. AQCTLA. AQCTLB #il AQCSFRC. X777 4l i
TAAAA , RVPHBANFARNNEREE 17 FEaT , BRKEREFM (4l TBCTR=ZRO. PRD &
ZRO|PRD It} ) , ML 527 ZF A7 28 TH B N B I WAL S BE Bh B A7 48

— PRI RE T S & RN RS A . EIEE 2RI AHLT , SET A Esh A A R
fra ekt BAERBHLT , AERERMBIE ST —DREIEE AR, R ePWM ZH09TH 1
WHEIFARE SRR L . ik , R WAEHER I AT SO, A M — R Dh Bk s sh A A7 4%«
X EERPA R AEAE SR D ISR RN, LEDhREARHE A, HlAnASEL EPWM 5 R 1247 (1011 455 ADC
ISR.

FEAN RS BB, 2 g — PN s T S W ah A IR 25 B0 E DU 4GS BB . SRR E 23 A0
BB PR OB A RINRERE. 0% THEZHAER , ESHT 4.

H2 , % ZECE SysConfig ik £ 702 #5r , LAY E 2T ) 4 RN 8oR — PR I3 e -
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13 TEXAS

INSTRUMENTS
www.ti.com.cn eI
EPWM Global Load e
Enable Global Shadow to Active Load
Global Load Pulse Selection Load when counter is equal to zero v
Global Load Strobe Period Counter is disabled v
One Shot Mode
Enable Reload Event in One Shot Mode
Force Load Event J
Global PWM Load Link link current ePWM with ePWM1 v

A 9-1. £/ N3k SysConfig & E
LRI B SysConfig A2 ik. A RBIE R & 85 A1 THE 8 LU PR RIS S, IS 7T 4.

// EPWM1

EPWM_enableGloballLoad (myEPWM1 BASE); EPWM_enableGlobalLoadOneShotMode (myEPWM1 BASE) ;
EPWM setGlobalLoadOneShotLatch (myEPWM1 BASE) ;

// EPWM2 (the code is the same for EPWM3, except for the base address)
EPWM_enableGlobalLoad(myEPWMZ_BASE); EPWM_enableGlobalLoadOneShotMode(myEPWMZ_BASE);
EPWM setGlobalLoadOneShotEvent (myEPWM2 BASE) ;

EPWM setupEPWMLinks (myEPWM2 BASE, EPWM LINK WITH EPWM 1, EPWM LINK GLDCTL2) ;

9.2 #¥E ePWM #3R

2N (Bl =0 LLC Szl ) /h, BERS AT AN R B[] I 58 oG ePWM S 3EH 6 A . C2000
ePWM 4 S5l FE 4 sh e LBt Hbr. 24> ePWM AT DUFERE 2 —2 |, DU A I 3 5 TBPRD. CMPA.
CMPB. CMPC. CMPD #1 GLDCTL2 ( 4/t 2 ) 17,

EARFIH | K ePWM2 F1 ePWM3 [ CMPA fil CMPB 53] ePWM1 | X 2k R E B ePWMA1 ) CMPA %,
CMPB {if} , ePWM2/3 ] CMPA/CMPB 4> 58 3 N AH A {48

4-2 ME 9-1 JRoR T IX S B B RE .

EEN RS, AT SR IhRE |, XFE X FHFHH EPWM1 ) CMPA fil CMPB Bin]. EPWM2 F1
EPWM3 [] CMPA/CMPB {f: [ sk 55 37 Ak [R] FRAE

AR W2 S B AT BERE T | D=/ ePWM BB i S W R AR A B A MU, (U, th T AT = /M
B ) ) R A CL e | I LIS W B 0 T 4 7 28 O b — MR (B S 907 | TR (R T 5 A 5
I 7 435 = ePWM Bty AQCTLA B .

9.3 it 4RI BR S FTEAE IR E 4% B B AN s HURME

WMECHEERINBMEERE , T 0255 N HETPARD , DIBEhERR 2 28 5 B AT Es tRHE . 78 0b v Ak

Hrp ) A LA M 69 BN 100 , BEMR e g B AR . X T ePWMXxA , CMPA [m]_E % & 2Ry |, JF

A CMPA 1] R o PLRARIBER T IX S E |, AR E G R ENE RN IRESAF . 85O R K
35 ePWM JE ARG 3 HI A B . (HiE |, N T EERHEBRIIGE , EHEAEAN RGP E “for” iR
W. BRI E , EiEid CCS RIARE A E “perform_one_shot_load” WE N 1.
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i3 TEXAS
INSTRUMENTS

www.ti.com.cn

if (perform one shot load==1)
{
/7
// EPWMI1,
//

EPWM2,

EPWM_setCounterCompareValue (myEPWM1_ BASE,
EPWM setCounterCompareValue (myEPWM1 BASE,

//

// Change the Action Qualifier Settings for EPWMI,

//

EPWM setActionQualifierAction (myEPWM1 BASE,EPWM AQ OUTPUT A,EPWM AQ OUTPUT LOW,

EPWM setActionQualifierAction (myEPWM1 BASE, EPWM AQ OUTPUT A EPWM AQ OUTPUT HIGH,
EPWM AQ OUTPUT ON TIMEBASE DOWN CMPA),
EPWM SetActlonQuallflerActlon(myEPWMZ BASE, EPWM_AQ OUTPUT A EPWM AQ OUTPUT LOW,

EPWM setActlonQuallflerActlon(myEPWMZ BASE, EPWM AQ OUTPUT A EPWM AQ OUTPUT HIGH,
EPWM_AQ OUTPUT_ON_TIMEBASE DOWN CMPA),
EPWM setActionQualifierAction (myEPWM3 BASE, EPWM AQ OUTPUT A EPWM AQ OUTPUT LOW,

EPWM setActionQualifierAction (myEPWM3 BASE,EPWM AQ OUTPUT A EPWM AQ OUTPUT HIGH,

//
// EPWM1,
//

EPWM2, EPWM3 are linked

EPWM_COUNTER COMPARE A,
EPWM_COUNTER COMPARE B,

EPWM2,

EPWM3 are linked so only EPWMl needs to be updated

100) ;
100);

and EPWM3

EPWM_AQ OUTPUT_ON_TIMEBASE UP_CMPA) ;

EPWM_AQ | OUTPUT ON TIMEBASE UP CMPA)

EPWM AQ ! OUTPUT ON TIMEBASE UP CMPA),

EPWM_AQ | OUTPUT ON TIMEBASE DOWN CMPA)

EPWM setGlobalLoadOneShotLatch (myEPWM1 BASE) ;

//
// Clear the setting
//

perform one shot load = 0;

THIC(ERs

ik

“perform_one_shot_load” 1ENFEF4 @A &1 — &840 75 1 .

SFF-44 Ff C2000Ware it 4s 4.01 SR A KT E |

&

i BT LA B T

LA R4 SysConfig

JA &R I RE Ja AN i BRENERRE 2 e B . /£ LB “board_init()” eRECM A | A LLTFAR

i

EPWM setActionQualifierAction (myEPWM1 BASE,

EPWM AQ OUTPUT ON TIMEBASE UP CMPA);

EPWM setActionQualifierAction (myEPWM1 BASE,

EPWM AQ OUTPUT ON TIMEBASE DOWN CMPA),
EPWM setActlonQuallflerActlon(myEPWMl BASE,
EPWM AQ OUTPUT_ON_TIMEBASE UP_CMPB) ;

EPWM setActionQualifierAction (myEPWM1 BASE,

EPWM_AQ OUTPUT ON TIMEBASE DOWN_ CMPB);

EPWM setActionQualifierAction (myEPWM2 BASE,

EPWM AQ OUTPUT ON TIMEBASE UP CMPA);

EPWM setActionQualifierAction (myEPWM2 BASE,

EPWM AQ OUTPUT ON TIMEBASE DOWN CMPA) ;
EPWM setActlonQuallflerActlon(myEPWMZ BASE,
EPWM AQ OUTPUT_ ON_TIMEBASE UP_CMPB) ;

EPWM setActionQualifierAction (myEPWM2 BASE,

EPWM_AQ OUTPUT ON TIMEBASE DOWN_ CMPB);

EPWM setActionQualifierAction (myEPWM3 BASE,

EPWM AQ OUTPUT ON TIMEBASE UP CMPA);

EPWM setActionQualifierAction (myEPWM3 BASE,

EPWM AQ OUTPUT ON TIMEBASE DOWN CMPA) ;
EPWM setActlonQuallflerActlon(myEPWM3 BASE,
EPWM AQ OUTPUT_ON_TIMEBASE UP_CMPB) ;

EPWM setActionQualifierAction (myEPWM3 BASE,

EPWM_AQ OUTPUT ON TIMEBASE DOWN CMPB);

// EPWM1l, EPWM2,

EPWM AQ OUTPUT A,
EPWM_AQ OUTPUT_A,
EPWM_AQ OUTPUT B,

EPWM AQ OUTPUT B,

EPWM AQ OUTPUT A,
EPWM_AQ OUTPUT_A,
EPWM_AQ OUTPUT B,

EPWM AQ OUTPUT B,

EPWM AQ OUTPUT A,
EPWM_AQ OUTPUT_A,
EPWM_AQ OUTPUT B,

EPWM AQ OUTPUT B,

EPWM3 are linked so this will update both

EPWM setGlobalLoadOneShotLatch (myEPWM1 BASE) ;

EPWM AQ OUTPUT HIGH,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT HIGH,

EPWM AQ OUTPUT HIGH,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT HIGH,

EPWM AQ OUTPUT HIGH,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT LOW,

EPWM AQ OUTPUT HIGH,
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13 TEXAS
INSTRUMENTS

www.ti.com.cn B

AT, B S R T R 24 R

_ CMPA + (CMPA — DBRED) _ (100+80) _ 180 _
Duty Cycle = TBPRD*2 =250 — /0 /2% (24)

FZIN (TS, 180 * 10ns 451 1.8us , BILIERK A %6 BN 4 1.8us |, 4175 9.3 Pk

Value " Mean . Min Max  StdDev

TWidth T.800ps
+W/idth 1.800ps

& 9-2. AQ f1 CC EH1 )5 EPWM % H IF 525 LI~ v S8 i3k

10 B45

KR HFME ST ePWM 4 BEEH A E2IhEe | LU R XS Thee. thot , N8 T FrE
WBEMTHE . Wi SysConfig LB #H LL & SysConfig Az s HIACR SEEILAR) B: Aff Hh Jr S l £E Bl )
C2000Ware SDK H[{] epwm driverlib 7~ (epwm_ex_global_load_use_case) 5], 5% Fa2 ePWM f
B2 BARYE S |, SR E &4 TRM.

11 2% 3CHR

« EPWM #i4i £ 41

+ C2000 Academy K] EPWM 4

o TEMNAES (TN« FYHFA ePWM FF1E 1T Z R H]

o EMAES (TI) : CRM/ZVS PFC 3£5t 7% 7 C2000™ 4 25 PWM FLt
o« MR (TI) : 72 C2000 4 25 PWM [-557] = 5 #7F LLC

*+ SysConfig #iLAi & %]

o ML (TI) : C2000 SEA/#H4] MCU 432455

12 BT P s g%

T o DLRTRRAS B DU AT RE -5 24 i RSAS B TR AN [

Changes from Revision * (July 2022) to Revision A (February 2023) Page
o T T EA SRR . BRI XS B BT HE T e 3
S e e 0 TP 25
ZHCACATA - JULY 2022 - REVISED FEBRUARY 2023 C2000 ePWM FH XN 7315/ 25

Submit Document Feedback

English Document: SPRAD12
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/tool/C2000WARE/
https://training.ti.com/enhanced-pulse-width-modulator-epwm-training-c2000-mcus?context=1137766-1149551
https://dev.ti.com/tirex/explore/node?node=AOpze8ebskysmgASY3VKSA__jEBbtmC__LATEST
https://www.ti.com/lit/pdf/spracy1
https://www.ti.com/lit/pdf/spracx0
https://www.ti.com/lit/pdf/sprad15
https://training.ti.com/sysconfig-development-tool-c2000-real-time-mcus?context=1137766-1149557
https://www.ti.com/lit/pdf/SPRU566
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACA7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACA7A&partnum=
https://www.ti.com/lit/pdf/SPRAD12

ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
THREN=RZ T HHEERAD ticom EHAFRARRT FREHRHEMERZFRNAR. T REXEFRATLTERURMAERNER
THEX TIFREAAHERNERREREEFHA.
Tl R334 IR T A1 VAR A E A SRR B B9 S ko

BRZF itk : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023 , N85 (TI) 27


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	内容
	商标
	1 引言
	2 SysConfig
	3 时基 (TB) 子模块
	3.1 设置频率
	3.2 应用相移
	3.3 设置同步 (Sync) 方案

	4 计数器比较 (CC) 和动作限定器 (AQ) 子模块
	4.1 计算占空比

	5 死区 (DB) 子模块
	5.1 设置信号对

	6 验证输出
	6.1 检查占空比和死区时间插入
	6.2 检查应用的相移

	7 跳闸区域 (TZ) 和数字比较 (DC) 子模块
	7.1 通过 CMPSS 设置跳闸条件时，在 ePWM 周期内将输出驱动为低电平
	7.2 通过 GPIO 设置跳闸条件时，通过软件将输出驱动为低电平，直到清除

	8 事件触发 (ET) 子模块
	8.1 设置时基中断

	9 全局加载
	9.1 应用全局加载和一次性加载功能
	9.2 链接 ePWM 模块
	9.3 通过全局加载更新动作限定器设置和计数器比较值

	10 总结
	11 参考文献
	12 修订历史记录

