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§ 7.1 F28335F1PWMF 4|

AN ePWMERERHL S T 544

KRR 1607 B 8] e I 25, W PAREAT B B AN SR 3251

FANPWMET H (EPWMxA and EPWMxB) B LR T F o I
— PN ST I PWME HS 34T B3 42 41
— PI/NMSL T PWM 3 HS 33547 X020 0t Bk 42 il
— — MPSL I PWM 3 H 33547 X032 B X Bk 42 il

5 e ePWMERF < i) o] 4a 2548 5 AT 5 AH 12 .

B E S E A (R .

FSL ) _EFHS AT PR FE X SE v 42 il

Al SRRt IR X 3% H] (trip zone) , P T Hf&nt i) FE BAPE 2R 15 )
(trip) AEIR (one-shot) 2.

— AN KA AT DEPWME i 5a ke, K, BUEPHEZ % HF.

i B4R 0] Pl R CPUR T, JEEIADCHTERHE .

Al R HHE K T EF Wi CPUR f 3,

PWME S E P AS 5 X0 T kb2 28 T IR RS IEHF H -
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EPWM1A N
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SYMCO
To eCAP1 = # XSYNCO N
SYMNCI
EPWM2ZINT EPWM2A
PIE EPWM2500C GPIO
ePWM2 module EPWM2E .
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SYNCOD
L
SYMNCI
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ePWMARRL A ERIEE K R E

ePWM module

EPWMxSYNCI
Time-base (TB) module

._
p EPWMxSYNCO

Counter-compare (CC) module

oIE EPWIT ZINT Action-qualifier (ACQ)) module
EPWIMxINT .
Dead-band (DB) module ~ 210126
PV SOCA r : EPWVxA GPIO
ADC CPWMKSOCE PWM-chopper (PC) module > VUX
* EPWIE
Event-trigger (ET) module
< Peripheral bus Trip-zone (TZ) module
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o
Y
SN
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PWM #i {25 (EPWMxA and EPWMxB) (x=1...6)
B 105] i HPWM{E <.
BiRfh% (Trip-zone) 1% (TZ1to TZ6).

LR ITT AR, BT A G 5 NePWMELRFE L R IR
Ho WARRIRAEIER W] DLEC B B FH B0E BESAET N EBE5 1RG5 (Trip-
zone) . [AIEMEEIR(S 56T LB GPIOME AT R AP ELE -

i EIBEANE S (EPWMxSYNCH)AH H (EPWMxSYNCO){E 5.

[F 05 S HHE LT ePWMBLSUERE— 2. B MR A] DI B R A
ARG S . PAERS HBRN R SmANRHE SRR
ePWM1 (ePWM module #1). ePWM1K[FE%i {55 EPWM1SYNCO
WIERERE — R IR R LeCAPLEIKISYNCI.

ADC start-of-conversion signals (EPWMxSOCA and EPWMxSOCB).

B ePWMESRA W NADCH ¥ #ES (BN ADCEBFH]—)
AR e PWMABL LR A fisk g AR AR — AN P51 RS S48 fish )k ADC 4 35 4, AT LA
MR PR RT DLt
A% 2k (Peripheral Bus)

MR R R 32-bits TR, AIF16-bitfI32-bit FRE N ePWM F1E2S
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ePWMAELLLAH ¢ 5717 2

Table 1-1. ePWM Module Control and Status Register Set Grouped by Submodule

Name Offset (1) {:S{I‘IZEE} Shadow Description
Time-Base Submodule Registers
TBCTL 0x0000 1 No Time-Base Control Register
TBSTS 0x0001 1 No Time-Base Status Register
TBPHSHR 0x0002 1 No Extension for HRPWM Phase Register (&)
TBPHS Ox0003 1 No Time-Base Phase Register
TBCTR Ox0004 1 No Time-Base Counter Register
TBPRD 0x0005 1 Yes  Time-Base Period Register
Counter-Compare Submodule Registers
CMPCTL Ox0007 1 No Counter-Compare Control Register
CMPAHR 0x0008 1 No  Extension for HRPWM Counter-Compare A Register 2!
CMPA 0x0009 1 Yes Counter-Compare A Register
CMFB 0x000A 1 Yes  Counter-Compare B Register
Action-Qualifier Submodule Registers
AQCTLA 0x000B 1 No Action-Qualifier Control Register for Output A (EPWMxA)
AQCTLB 0x000C 1 No Action-Qualifier Control Register for Output B (EPWMxB)
AQSFRC 0x000D 1 No Action-Qualifier Software Force Register
AQCSFRC 0x000E 1

Yes Action-Qualifier Continuous S/IW Furce Register Set
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Dead-Band Generator Submodule Registers

DBCTL 0x000F 1 No Dead-Band Generator Control Register
DBRED 0x0010 1 No Dead-Band Generator Rising Edge Delay Count Register
DBFED 0x0011 1 No Dead-Band Generator Falling Edge Delay Count Register

Trip-Zone Submodule Registers

TZSEL 0x0012 1 No Trp-Zone Select Register

TZCTL 0x0014 1 No  Trip-Zone Control Register %)

TZEINT 0x0015 1 No  Trip-Zone Enable Interrupt Register !

TZFLG 0x0016 1 No  Trip-Zone Flag Register ©3)

TZCLR 0x0017 1 No  Trip-Zone Clear Register )

TZFRC 0x0018 1 No  Trip-Zone Force Register )
Event-Trigger Submodule Registers

ETSEL 0x0019 1 No Event-Trigger Selection Register

ETPS 0x001A 1 No Event-Trigger Pre-Scale Register

ETFLG 0x001B 1 No Event-Trigger Flag Register

ETCLR 0x001C 1 No Event-Trigger Clear Register

ETFRC 0x001D 1 No Event-Trigger Force Register
PWM-Chopper Submodule Registers

PCCTL 0x001E 1 No PWM-Chopper Control Register
High-Resolution Pulse Width Modulator (HRPWM) Extension Registers

HRCNEG 0x0020 1 No  HRPWM Configuration Register (2(3)
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§7.1.1 ePWMA

—. I #Time-base (TB)
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— R T IERRPWM
—TFEE AR A T AEXFRPWM
— TG - AR SR TR RRPWM
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JE I AR A B A [F 25 AN R AR R 2 [8] ) sk 225 g B 2%
R EAZ G B RS T ) GBS
BLEfiE S (emulator) & IEDSPH} A ZHE2HKI4TN.

fi 5 e PWISLER 12541t U
- FSHAET
- R HBETE

— BB AR E T SR L AR B (CMPB)
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— iH¥Es . (Counter-compare , CC) . 8% EPWMxA B,
EPWMxB KIPWM 5= Lt

¥& SEEPWMXA or EPWMxB ]I FF %54k

= FMERRERR (Action-qualifier , AQ). &5 X4t F B % i1
BB R AR BhE SR AL

— ToAEIBh1E

— B HEPWMxXA B{ EPWMxBFF5AE

— B EPWMXA BY EPWMXxB J15¢ 1%

— #iiHEPWMXA B{ EPWMxB Bk3%
T A 5 I PWM S RS
I A B s s PWMEIZEIX. (dead-band)

Il 36X (Dead-band , DB) . #F#MESGRIERIFREAMEX KR
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. PWMEE (PWM-chopper, PC)
BB BT AN
Hrig Bk P F1] A 58— Rk o 1 Bk B
B ANRE SR Bk 5 = B
SEEFHPWMETE AL, XMIERT, PWMEE LM SAREL
N ERX IS (Trip-zone , TZ). ECEBEePWMEBRIEN —AMtrip-zonefg 5,
FI A Hitrip-zonefg 5 B0E BB trip-zone 5| G 5 -
B XE 2R & A IR Bl FI Bh4E (trip action)
—5&H|EPWMxAR EPWMXB NS
—R | EPWMxA Fll EPWMxB A&
—BRHIEPWMXAFIEPWMxXB A& A
—FL B EPWMxA H! EPWMxB Z B ARt fds ] Ctrip) 3hfE%KMF
Aic & ePWM I {a] i N & A i S gz il C trip-zone) 5]
- —
— JARATERA
fEge k=S ( trip-zone) BTl
SEEE IS HIAEE ( trip-zone module)
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§ 7.1.2 FEPWME R B

PWMIE4- 552 B i 25 B B &7 /7 23 TBPRD AT 21+ F a8 A Ik 22
T B NN E A, BRI EE T PWMEBATpwm Al
WRFpWmMRKR. FHEE NS (TBPRD = 4).5— 51 ine ] f i FE i
PTBCLKIRE, BfZEI8HRAMNPSYSCLKOUTHHE
(1) Up-Down-Count Mode:
AR T, BETHSENTFG, MNERIEERE
(TBPRD) ARG/ NE A RE. XETHRBRESHER, FFaEEn.
(2) Up-Count Mode:
TR, AT RS NFT RN, BERIRE F AT FaRE
(TBPRD). e Ei+##EM2IF, HRAEEMN.
(3) Down-Count Mode:

TR, Y TH AR a6 WA BME (TBPRD) 4R/, BEEIXEIZE.
HIBENFR, NETHSEARIEE, BIXTEHETE.
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For Up Count and Down Count
Tewm = (TBPRD + 1) x Trgepx
Fewm = 1 (Trwn,

B I 2B 5T

Ly

| For Up and Down Count

I TF"-.“.I'M = 2 x TBPRD x TTE-':_H
I Fewm = T/ (Tewm,

|

|0

CTR._dir Up | Down | Up | Down

o
M
SN
4
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§7.1.3 WEAMEETFFSH

TAHEH SR (Active Register)
TAEFFREHES, ARBEAsiExRYE (cause) EiMEEE(invoke)
M2 1% ( Shadow Register)

AR TR ABE FAREMMEREIEN RN E. NEERFE
BriESl. ERNENZEE T RRNAEERIBIET Ao XFHEIE
T3 7 28 0 A 78 2548 B3OS B I R BER 1%

i 5 R B = A S R AR A

U TBCTL[PRDLD] = Off, TBPRDEAFHFEHEE. LB
TBPRD&H 7%, TERTE TR AZER(TBCTR = 0x0000), R FF
RN RER I BIEFESE (TBPRD (Active) € TBPRD (shadow)) .
FRATBPRDEAZR TF 7 a0 T RERES .

S ECAIE YN v

R (TBCTL[PRDLD] = 1)Blia B3 AR5, N5 TBPRDH
38 BT S & 4% -
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§ 7.1.4 i BB R B

B ePWMELRERH — A [F 2N (EPWMXSYNCIH) M —A~ [F L4
H (EPWMxSYNCO). FE—AePWM1KIEEBMARE SRS H. S50
ePWMESRA] DL % B B AF FH 8028 [F] 28 ki A\ . WSRTBCTL
[PHSEN] iz E Az, WHEETHIFMEZ K, ePWMESFIRE T
R E BB E AR (TBPHS) N 2 .

5] 25 %5 A\ K EPWMxXSYNCI:

keI BB B2 Bk rp B AL FF AR E AT F 73 (TBPHS —
>TBCNT). XM#EAIE R AELE T —AF R0 ZE 8
Aol [F) 22 Bk

[ TBCTL[SWFSYNC] #4615 172 & — /N sa ikl [F P . 18k

ME5RPMAGESREKR, HHEEEPWMXSYNCI LRI EEF
THESGH T ePWMESR )R] 881 [F] 20 & # .
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[F P A

[E P A2

! EPWM1ISYNCI
EPWM1SYNCI ePWM1 GPIO
GPIO
ePWM1 MUX EPWMISYNCO| | Mux
EPWM1SYNCO
SYNCI
| Y
eCAP1
EPWM2SYNCI EPWM13SYNCI| | EPWMISYNCI EPWM5SYNCI EPWM2SYNCI
ePWM13 ePWM9 ePWMb ePWM2
ePWM2
EPWM13SYnCO| |EPWMISYNCO| JEPWMSSYNCO| |EPWM2SYNCO
EPWM2SYNCO
Y A\ A\ i A
EPWM14SYNCI| |EPWM10SYNCI| | EPWMGBSYNCI EPWM3SYNCI
EPWM3SYNCI ePWM14 ePWM10 ePWM6 ePWM3
ePWM3 EPWM14SYNCOl |[EPWM10SYNCO] | EPWM3BYNCO | | EPWM3SYNCO
Y v Y Y
EPWM3SYNCO
| EPWM15SYNCI| | EPWM11SYNCI| | EPWM7SYNCI EPWM4SYNCI
| ePWM15 ePWM11 ePWM7 ePWM4
L EPWM15SYNCOl |EPWM11SYNCO] | EPWM7SYNCO| |EPWM4SYNCO
EPWMxSYNCI
Y Y Y
ePWMx EPWM16SYNCI| |EPWM12SYNCI| | EPWMBSYNCI
EPWMxSYNCO ePWM16 ePWM12 ePWM8
EPWM16SYNCO] |EPWM12SYNCO| | EPWM8SYNCO
[ R y
5’
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§ 7.1.5 Z/ ePWME B i ZE i £ 40 AH

TBCLKSYNCALR] A T2/ 2P A ePWMELELHY
LA, H¥TBCLKSYNC = OR, i e PWMEL B i 3
P s Ik (CBRAIRES) o« HTBCLKSYNC = 18} 1
TBCLK1E 51 _EFAEFTE FePWMEAS 20 SRR T 45 .
RNTREFFESTBCLK, TBCTLH A T 40 % B AH

. IERFIePWMEShEREEFEW T
1. 5 PIfE B & Ne PWMAE BT &
2. WETBCLKSYNC = 0. ZI1EFrf HePWMERIRF 2.
3. BB IR T (prescaler) FIEAEFIePWMAESL,
4% ETBCLKSYNC = 1.

DSPRE 55 20124F9H3H 16



TBCTR[15:0]

_____ A
OXFFFF
TBPRD
(value)
TBPHS
H‘J‘ (valug) —» -
g 0000
F | I I |
- | I |
}l_ EPWMxSYNCI | | | |
\ | I | |
128 | | | |
%ﬁ CTR_dir | | | | |
| | | |
ﬁ CTR = zero ] r
% |
CTR=PRD ] I.
|
| I |
- | I |
CNT_max | | |
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TBCTR[15:0]
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OXFFFF
£

—

TBPRD

(value
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(value - AN
0x000 ————

EPWMxSYNC! |

1

CTR_dir |
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bt 1

TBCNT[15:0]
ik
:’E!
Ve OXFFFF |
i =
% TBPRD o
(value)

520 T™PHS___ | /' N____ |

’ (value) |
— |
g'g |
Q 0x0000 f—————+————— Y
— | |
T epwmxsYNC | | ] 1 | |
L * ' I : >
(@) | | | |
, UP UpP UP UP
py CTR_dir | L
I DOWN DOWN DOWN |
(=) : | | | |
¥ CTR = zero ! -l ] ! .
: ' '
A CTR=PRD “ rL
L

CNT max
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o
M
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4

DSPRE 55 20124F9H3H



4 4 $
=
=
=
o
0
N B
=z
=
o
0
1 =
=
=
| =
| O
_ (]
_
—— —
| T
| | o
_ | -
S _ _ |
Ly
-, _ _ /_
_m.. _ | 1 1 1 1 1
O
o W (- T = O 0 >
= W H H =] Q) © = % ©
™ . o = [ o o £
LL o o = >= e I
x S 3 S W = . n =
= T ®© 3 (@) o o =
= = = H = O
2 2 & °
@ @

EEE-ER" TBCTL[PHSDIR = 1] HIER RN R

20

201299H3H

DSPJR# 5 5 F



§ 7.1.6 THEES LT 1R R

Time TBCTR[15:0] 16
Base [ ] / I
NN ’ CTR = CMPA |
CcMPA[15:01 16 Digital
comparator A
———— e CMPCTL
CTR =PRD Shadow I CMPA [ [SHDWBFU"L], Action
load ._i Compare A Active Reg.| | CMPCTL Qualifier
CMPA | [SHDWBMODE (AQ)
| LCompare B Shadow Re [ ! Module
L-_-——--_———J
16
CMPCTL[LOADMODE] TBCTRI5:0] | n
;
CTR = CMPB
CMPB[15:0] 16

Digital
comparator B

1
I
I
I
I
I
I
-l

CTR =PRD STad;’W I CMPB
_ oa Compare A Active Reg.
CTR=0 ™ CMPB
L Compare B Shadow Reaq.

CMPCTL[LOADMODE]

— CMPCTL[SHDWBFULL]

i € CMPCTL[SHDWEBMODE]
—— — — ——— ————— —d
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Table 2-5. Counter-Compare Submodule Key Signals

Signal Description of Event Registers Compared
CTR = CMPA Time-base counter equal to the active counter-compare A value TBCTR = CMPA
CTR =CMPB Time-base counter equal to the active counter-compare B value TBCTR = CMPB
CTR=PRD Time-base counter equal to the active perod. TBCTR = TBPRD
Used to load active counter-compare A and B registers from the
shadow register
CTR=ZERO Time-base counter equal to zero. TBCTR = 0x0000
Used to load active counter-compare A and B registers from the
shadow register
TH R LB R AR Ui B -

T AR EE TR AR AN HOL K B AR R S A L A A 5%
1. CTR=CMPA: i ZE T 3% T iH L AT F4% (TBCTR=CMPA)
2. CTR=CMPB: i Zit ##%F T LB FF4% (TBCTR=CMPB)
TG BER T BIER, SN RSN EHURE— R TR,

MR LLBAEN FO—TBPRDZIE], BNEABMENELHRKEWHIK.

DSPJR# 5 5 F
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1
OXFFFF |
TBPRD__,
(value)
CMPA
%% {\.naa'tlue}_Ih
1T
# CMPB__,|
FE (value)
5= Y TBPHS
N (value)
i 0x0000
H
as
. EPWMxSYNCI
5
i CTR = CMPA
&
CTR = CMPB

>

NOTE: An EPWMxSYNCI external synchronization event can cause a discontinuity in the TBCTR count
sequence. This can lead to a compare event being skipped. This skipping 1s considered normal operation
and must be taken into account.

DSPRE 55 20124F9H3H 23



TBCTR[15:0]

L

___f__|

L

Rw

L

'y
OXFFFF |
TBPRD |
7E (value) — ™
Vi CMPA
g (value) —
i CMPB
7 (value) ™ "
I
Y TBPHS
T (value)
1] 0x0000
E: )
4
. EPWMxSYNCI
5
CTR = CMPA
%. I |
CTR = CMPB | i| ” ”
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Figure 2-14. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 0] Count Down On
Synchronization Event

TBCTR[15:0]
OxFFFFL
TBPRD (value)—44—————"—""—"p-—"—""""—""—"—"—"—"————

CMPA (value)—r——————pf—————————— — —— — —

CMPB (value)—»

TBPHS (value) —»
0x0000

EPWMxSYNCI

____'__
|
|
!
CTR=CMPB h

CTR = CMPA _ | h h

=

|

1 T
_|_

|

______:____
_____I____
|
|
=__'__'____—l_____—|__

______|____

!

o
Y
SN
4
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Figure 2-15. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 1] Count Up On
Synchronization Event

TBCTR[15:0]
oxFFFF 4

TBPRD _ g o

(value)

EPWMxSYNCI

CTR=CMPB | h

CTR = CMPA i " h h h
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§7.1.7 ZHEMRE TR

IMERR € FRESERE MG EPMPWMr=4F B A EEEH.
B R ERN B RS IERTE, IMEEPWMXA 1 EPWMxB ¥
HMERRE FHEELEF U TER:
(L) REMF=EsnE (B, B RE)
— CTR = PRD: I &1+ #3835 T A (TBCTR = TBPRD).
— CTR = Zero: B Z3H# 5% TF (TBCTR = 0x0000)
— CTR = CMPA: BT E 883 % T BT $#8A (TBCTR = CMPA)
— CTR = CMPB: B &+ 58 % T LB #1488 (TBCTR = CMPB)
(2) HIXEHEHFRB AR, EEMAELK.
(3) BT Z T3 G VBRI T Hh i 2 Ak 37 i S 4
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Zh 1 2 ] AR ERAE

Figure 2-16. Action-Qualifier Submodule

CIR=PRD _ 7o

J— Event |LEPWIXINT -
—_— . Trigger
Action CTR = CMPA and | EPWMXSOCA
EPWMXSYNC I -
> CTR=PRD N (AQ) CTR = CMPB Interrupt ADC
EPWMxXSYNCO T”“E;Ease CTR=0-" | CTR_Dir (ET) | EPWMXSOCB .
_ (TB) .
U EPWMxA P> -
Dead | | PWM- Trip
Band CI'IG[][]E[ 7
CTR=CMPA L one
»- (DB) (PC) 7 GPIO
Counter (12)
EPWMxB MUX
Compare EPWMxB |» Ly >
(CC) CTR=CMPB 1L
> CTR=0
ey EPWIVIXTZINT TZ1t0 TZ6
VRRA
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EPWMHA JLHa] B dar HH A =

Figure 2-18. Possible Action-Qualifier Actions for EPWMxA and EPWMxB Outputs

S\ TB Counter equals: Actions
force
Com Com :
Zero A P d P Period
SW Z CA CB P %fﬁﬂ/ﬁ
Do Nothing
<] | Ix X X x|
SW Z CA CB P {%g
‘ + + + + Clear Low
SW z CA cB P BE
A A 4 A 4 Set High
SW z CA CcB p %
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Figure 2-19. Up-Down-Count Mode Symmetrical Waveform

Mode: Up-Down Count 3 3 3 3
TBPRD =4 o _ T
CAU = SET, CAD = CLEAR 2
0% - 100% Duty

TBCNTR 21

TBCNTR Direction

uUpP

UP DOWN I

Case 1:

EPWMxA/EPWMxB
CMPA = 4, 0% Duty I

ase 2: I
CMPA = 3, 25% Duty | .

| EPWMxA/EPWMxB

Case 3:
CMPA = 2, 50% Duty - I | - l EPWMxA/EPWMxB

Case 3:

CMPA =1, 75% Duty | EPWMxA/EPWMxB

= B Case 4. EPWMxA/EPWMxB =
DSCMPA=0,100%Duty — — — — — — — — — — 30



B AEHRR I TR EPWI\/IxAiF[lEPWI\/IxAﬁﬂ il ,

= SR Py =l o o
rf]th H XX
Figure 2-20. Up, Single Edge Asymmetric Waveform, With Independent Modulation on EPWMxA and
EPWMxB—Active High

TBCTR
TBPRD__ |
value
|
|
CE P
X X X
| - | | » -
EPWMA : I
| |
Zl|P CB CA Z||lP CB CA Z|lP
A | x v X 4| x v X X
1 .__.-" I = ~ . -
EPWMB

o
M
SN
4
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AFC B

= )

JWN -~

B Ih AESTRR I TEEPWMx A FIEPWMx A% T 5 ],

1 SRl

)

3 A

Figure 2-21. Up, Single Edge Asymmetric Waveform With Independent Modulation on EPWMxA and
EPWMxB—Active Low

TBCTR
'y
TBPRD
value ]
| |
| | |
P I CA P | CA P
v | A v I 4 v
I J | |
| I | | | |
EPWMA |
| |
! I |
o cB - CB -
- 4 - A ~
. | | .
|
EPWMB
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1 384 T E EPWMXAH ST By HE AN KB ik o+

Figure 2-22. Up-Count, Pulse Placement Asymmetric Waveform With Independent Modulation on
EPWMxA
TBCTR

4

7BPRDO —4®}-——""—"V - — - —  ———— o ———
value

EPWMA

|
|
|
|
|
|
|
]
|
Z
.
]

= N[ T

EPWMB

o
M
SN
4
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IR T E, EPWMxAFIEPWMXxB [5]35%) B XX
AXTIRETE, KA 3

Figure 2-23. Up--Down-Count, Dual Edge Symmetric Waveform, With Independent Modulation on
EPWMxA and EPWMxB—Active Low

TBCTR
TBPRD t

value

EPWMA

EPWMB

o
M
SN
4
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ﬁi@ﬁﬁﬁ%&z EPWMxAFIEPWMxB Jit 37 i &,

IV b5 B2k T
'I’H'J ' IANKINI NN YR

Figure 2-24. Up-Down-Count, Dual Edge Symmetric Waveform, With Independent Modulation on
EPWMxA and EPWMxB—Complementary
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EPWMB : ‘ ‘ ‘
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120 1 35 R T, 5011215(3‘%05'2 %, TEEPWMXAMT

el v —F— L.

i, Fan A R

Figure 2-25. Up-Down-Count, Dual Edge Asymmetric Waveform, With Independent Modulation on
EPWMxA—Active Low

TBCTR

EPWMA
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EI___________
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§ 7.1.8 FJEIX F=A FHEER
VDX T AT 1 20 57 ) e T AR
#NJEIEFE ( Input Source Selection)

HU X B B A5 5 20K H s B §1] 1% H 15 5 EPWMXAF!
EPWMxB. {fFIDBCTL[IN_MODE)#z #il 7 i] Pk #EEA 1EI) 115 5
R S A A T N A

— EPWMXA ZA5 5 LA T AT AR, X P e B .
— EPWMXA 1Z{5 5§ F VR IERT, EPWMXB £ _b 75 ZE i}
— EPWMXA £ LR ZER), EPWMXB 7E T R i i
— EPWMxB b A1 BV LE R
# A RIS ( Output Mode Control)
4 A HH DBCTL[OUT_MODE] s ik 467 g 2 5 Wi A\ M5 5
AT T IE R AbBE
W itiH (Polarity Control)
1442 5| (DBCTL[POLSEL]) L ¥ H F 8 &€ 2 ETHEIER S S 8
SR ZER A5 5 7126 AR IX A 2 B B B

e
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Figure 2-27. Configuration Options for the Dead-Band Submodule
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Table 2-13. Classical Dead-Band Operating Modes

DBCTL[POLSEL] DBCTL[OUT_MODE]

Mode Mode Description (!
S3 S2 S1 S0
1 EPWMxA and EPWMxB Passed Through (No Delay) X X 0 0
2 Active High Complementary (AHC) 1 0 1 1
3 Active Low Complementary (ALC) 0 1 I 1
4 Active High (AH) 0 0 I I
5 Active Low (AL) 1 1 I I
EPWMxA Out = EPWMxA In (No Delay)
6 ) _ Oor1 Oor1 0 1
EPWMxB Out = EPWMxA In with Falling Edge Delay
EPWMxA Out = EPWMxA In with Rising Edge Delay
7 Oor1 Oor1 1 0

EPWMxB Out = EPWMxB In with No Delay

(1) These are classical dead-band modes and assume that DBCTL[IN_MODE] = 0,0. That is, EPWMxA in is the source for both the

falling-edge and nsing-edge delays. Enhanced, non-traditional modes can be achieved by changing the IN. MODE
configuration.

Mode 1: 5% EFREin i B AW, BIAMERHZEX TR
Mode 2-5: 8t X # 1 #% & Dead-Band Polarity Settings:
Mode 6: %% L FHiHZERT Bypass rising-edge-delay
Mode 7: 3% T BRI ZERf Bypass falling-edge-delay

DSPRE 55 20124F9H3H
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Figure 2-28. Dead-Band Waveforms for Typical Cases (0% < Duty < 100%)
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Table 2-14. Dead-Band Delay Values in uS as a Function of DBFED and DBRED

Dead-Band Value Dead-Band Delay in uS (1
NDEFED DERED TECIK = 8YSCI KOUTH TBRCIM = SYEC] KOUT /2 TECIK = SYSCIKOLIT/4
1 0.01 usS 0.02 us 0.04 us
5 0.05 psS 0.10 us 0.20 usS
10 0.10pus 0.20 us 0.40 uS
100 1.00 pS 2.00 us 4.00 us
200 2.00 uS 4 .00 usS 8.00 usS
300 3.00 psS 6.00 us 12.00 pS
400 4.00 us 8.00 us 16.00 uS
500 5,00 S 10.00 pS 20.00 pS
600 6.00 uS 12.00 uS 24 00 usS
00 7.00 ps 14.00 pS 28.00 ps
800 B8.00 usS 16.00 usS 32.00 pS
400 9.00 ps 18.00 pS 36.00 pnsS
1000 10.00 uS 20.00 uS 40.00 psS

O IX FALEL ST Fp L B FZEHSHERT (RED) AN T FEHT EERT (FED).
ZERT BT [E]3@iEDBREDA DBFED FiFss it B . XERI0MFFE, BII1H
EARRIER I AT TBCLK B B, FHASHERT AN T PRy R A R -

FED = DBFED = TTEECLH'.
RED = DBRED x Trgc x

o
M
SN
4
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§ 7.1.9 PWM% ¥ (chopper) FHEH(PC)

PWMETHAREER AT LIS B 1F R 2 A A X 4% 1] AR B
A EMPWMEBKAE S, HFEZEEHWT:
I FE BN
T A o — I ik v
ImFE s A SRk R & S
THWE?HELE‘%ﬁWﬁT@E@WﬁJ%‘E
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Figure 2-30. PWM-Chopper Submodule Operational Details
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Sulse_widih CHPCTL[CHPDUTY]
—»I- Clk
One — \ PWMB_ch
EPWMxB ® =
shot OSHT J Chp
—»|> Start EPWMxB >
Bypass )

DSPRE 55 20124F9H3H

43



Figure 2-31. Simple PWM-Chopper Submodule Waveforms Showing Chopping Action Only
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Figure 2-32. PWM-Chopper Submodule Waveforms Showing the First Pulse and Subsequent Sustaining
Pulses
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2% iR ]

BT Rk 2 R AT IR S v it & B E R, &

RS R MA R HEE. WA ELMNER. AT EBT

IRIRB Bt , 3 AR SRk & 2 B T O T

GmAE, 1XLEFFELHI Bk ERA A A BT

REEIEEw!

WAL RN R RHI IR , B A] ZafE & 25 b fe Vil

LA 2 R AT R AU .

=15 2K AT e

Figure 2-33%4 HiEiXCHPDUTY L%

G, ATLEFELNARR ST (12.5% ~ 87.5%)
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Figure 2-33. PWM-Chopper Submodule Waveforms Showing the Pulse Width (Duty Cycle) Control o
Sustaining Pulses
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§ 7.1.10 Trip-Zone (TZ) FHEHL

e X ] PR Trip-Zone K 25 N T -
Trip BIATZ1 to TZ67] LA R iEHmIZB T ZMER R ePWMAELER;
— BB B ¥ & & 45 HEPWMXA Al EPWMXxB W] 4 38 ) i F J LA & i -
— & (High)
—f& (Low)
— HPFEA& (High-impedance)
— LfEMZ1E (No action taken)
XK 2 HRE R E I A T HIBIR (one-shot) %] trip (OSHT);
TR ETERIERTERR ( cycle-by-cycle) 4 tripping (CBC) »
B Mrip-zoneB NER AT 43 He A B Rone-shotBY, fE¥Fcycle-by-cycle#fE
AR trip-zone 5| FEIFER AT BAF= A 0 Iy
XA RS & tripping
MEARER, Mtrip-zone FAEHET MR Z K.
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Table 2-18. Possible Actions On a Trip Event

TZCTL[TZA] EPWM xA Comment
and/or and‘or
TZCTL[TZB] EPWMxB
0.0 High-Impedance Tripped
0.1 Force to High State Tripped
1.0 Force to Low State Tripped
11 Mo Change Do Nothing.
Mo change is made to the oufput.
DSPRE# 5MH 201259H3H ® 49




Figure 2-35. Trip-Zone Submodule Mode Control Logic

TZCTL[TZB]
TZCTLTZA] — |
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pre o] e o Sl pu
5 : o o+ Async Trip
TZE o o
I
TZSEL[OSHT1 to OSHTE] Set
TZFLG[OSHT]
Clear

DSPRE 55 20124F9H3H




Trip-Zone A HL 8 V5 i B

£ TZ1 3| TZ6 K 51KE R (active low)

Bix 5| A KR, RH—AMtripEH k4, 8 ePWMESR
LA E . BN ePWMEELE B Mrio-zone 5| JHIH TZSEL #F 47
AR trip-zonefs 5L S RGH 8 [EP WA AANEZE, T H BT BA
HIEGPIO MUXE AT FIER A . ETZnHANE 5 &/
SYSCLKOUT/R Bk st v DA fisk R e PWMABE SR [ i i 261, Resbtrip
FHETHEeRRENES, #BPIHR PEETZN 51 LM AKES
fih &% (tripped) .

BN ePWMIESRFITZn i\ AT LA S e B 3R it BA1E3F  (cycle-
by-cycle ) BiE¥X ( one-shot) tripEft. BLEH TZSEL[CBCn] Al
TZSEL[OSHTN]#EHIAL R 5E
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FE #ifh & Cycle-by-Cycle (CBC):

L #itrip eventi} Al R A FETZCTL /F 88 FF 18 & M BIE L ZI 4
ITEEEPWMXAFIEPWMxB R . 72 #itrip eventizd
(TZFLG[CBC)#: ik BRf, WETZEINTFPIESMEERE, K4
EPWMx_TZINT ##r. wiRtrip EH4HAHFHIN, HePWME EiTE#:
X E|ZFR(TBCTR = 0x0000) 7£ 5| jl_E 48 2 BRI 4-4% B ahiE ks . FIAE
ZEAX T tripFHAESNPWME R B 31EREE M. TMTZFLG[CBC]
EAMEREEN, HIMTZCLR[CBCINEFshiEk. EE
TZFLG[CBCI B bR A #itrip B KL, R RSLAIH iR E

Bk M & One-Shot (OSHT):
YPEAE — AN EIR R AR, EETZCTLHARS T8 E KIshER L
ZI$1T ) EPWMxXA B{ EPWMxB#iH, [Eifone-shot tripZfFirE
(TZFLG[OST)) # B, HEPWMx_TZINTHK =4, RE

TZEINTH/E2S MPIESM L EE.
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Table 2-18. Possible Actions On a Trip Event

TZCTL[TZA] EPWM xA Comment
and/or and/or
TZCTL[TZB] EPWMxB
0,0 High-lmpedance Tripped
0,1 Force to High State Tripped
1,0 Force to Low State Tripped
1.1 No Change Do MNothing.

No change i1s made to the output.

Figure 2-36. Trip-Zone Submodule Interrupt Logic

TZFLGIINT] TZFLGI[CBC]
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| atch ——o"1 o—e—] Latch
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EPWMX_TZINT ¢ | interrupt Clear f«— TZCLR[OSHT]
(PIE) pulse when 4—C
L input=1 i—O/I/ o Latch
| Set |« OSHT
TZEINT[OSHT] trip event
B 2 W
YEX A
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H 4 & FREBLEvent-Trigger (ET)

bR AR ST BRI T
BRSO AT B L B R R B S SN 5
{3 B 22 05 )45 JE e B _E T/ B S
£ FLAE LT A b B 72 48 7= A4 e Wrid Sk 3 B ADCi% #e
— FIXEMH (Every event)
— FWIREH (Every second event)
— |=IXEM (Every third event)
B AT A R B R F A AR R
RV RG] P T AIADCIF iR ¥

AEAFER, FR TARSE BN BT BB S R AT R
LT ARER, FRAT L SIS [ CP U A2 W Bk S BIADCHE #t.
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Figure 2-37. Event-Trigger Submodule
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Figure 3-9. Control of Dual 3-Phase Inverter Stages as Is Commonly Used in Motor Control
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(optional)
Master
Phase reg Syncin
PR En_-
| #=0° j¢—o" O—I— —» EPWM1A
CTR=zero E B
CTR=CMPB —0©
» —o
@ SyncOCut _ _ -
Slave - J )J
Phase reg Syncin EPWM1A | = EPWM2A e EPWM3A -
En ] L ey A
> EPWM2A VAB R .
CTR=zero - —* EPVWM2B VCD
CTR=CMPB —© VEF 4
— — —
&) SyncOut EPWMIB | <+ EPWM2B | |+ EPWM3B | |-
— — 3 phase motor
Slave
Phase reg Syncln
E = = =
[#=0% }e—c— —» EPWM3A

3 phase inverter #1
— EPWM3B
CTR=zero —=

CTR=CMPEB —=¢
X —o
@ SyncOwt

hve a
ase reg Syncln

n
[#=0" je—o— > EPWM4A

CTR=zero —o
CTR=CMFB —©

@ x S_wwccom J J

. EPWM4A | e EPWMSA | ey EPWMGA | e A
hase r -
“En OYmn VAB r_‘“ o
o T —» EPWMSA vCD
VEF s
CTR=zero —o — EPWMSB
CTR=CMPFPB —© — — I —
X —o EPWM4B | EPWMSB | ey EPWMGEB | e 3 ph
® SyncOut — —| — ase motor
l X £ £ <L
Phase reg Syncin = = =
En .
o L » EPWMBEA 3 phase inverter #2
CTR=zero —© ; EPWMES
CTR=CMPB —©
X —o
G)] SyncOut

w

DSPJR# 5 H 20124F9H3H Y



Figure 3-10. 3-Phase Inverter Waveforms for Figure 3-9 (Only One Inverter Shown)
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Figure 3-11. Configuring Two PWM Modules for Phase Control

Ext Syncin
(optional)
Master
Phase reg Syncln

En
: L+ EPWM1A

— EPWM1B

CTR=zero
CTR=CMPB —O
X —o
@ SyncOut
Slave ¥
Phase reg Syncin
En
b=120°¢—C0—C I » EPWM2A
\ —>» EPWM2B

CTR=zero —O
CTR=CMPB —oO
X —oO
(2} SyncOut

'

Figure 3-12 shows the associated timing waveforms for this configuration. Here, TBPRD = 600 for both
master and slave. For the slave, TBPHS = 200 (i.e., 200/600 X 360° = 120°). Whenever the master
generates a Syncln pulse (CTR = PRD), the value of TBPHS = 200 is loaded into the slave TBCTR
register so the slave time-base is always leading the master's time-base by 120°.
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Figure 3-12. Timing Waveforms Associated With Phase Control Between 2 Modules
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Figure 3-13. Control of a 3-Phase Interleaved DC/DC Converter
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Figure 3-14. 3-Phase Interleaved DC/DC Converter Waveforms for Figure 3-13
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Figure 3-15. Controlling a Full-H Bridge Stage (Fpymz = Fpwm1)
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Figure 3-16. ZVS Full-H Bridge Waveforms
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§ 7.2 BE5R IE R A% REnhanced QEP (eQEP) Module

eQEPHLIR K] I B Ty G /& Lk R A e ¥ 1 B g A9 7% 1 LSRG i ¥
PR E. TRMEERER, @ TREREIIMALEERH RS.

Figure 1. Optical Encoder Disk
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HRI RS A TAE R
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eCAP i) 3= B4 M
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3207 B EEHETTELAR
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AINREF 4%, AT L@ eCAPAM 51 IR B/ T B SEI A MR A
[F] 22 s
AANNTEA AT DAL 158 B I T AR 1 5
BANFIME Z A AT HER (2~62) ;
—NMEHEREFES 260 , 1~ AN EREEAEE IR,
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| IUI1I2

SR ZR i A ey LS

e 2. QEP Encoder Output Signai for Forward/Reverse Movement
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Figure 3. Index Pulse Example
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EQEPZA
eQEPHI N B A T 1IEAZ I #1 R NE T Il TH R XA 5 |, — My B RS
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% AN QEPS: Strobe Input
S5 AT VIR BB AL B T 8%, IXAME A k&8 E 5 al
PATE %38 5| B & A BAE A W) e BB A AL Bt 3 as . x5 5 Al
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Figure 4. Functional Block Diagram of the eQEP Peripheral
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Figure 5. Functional Block Diagram of Decoder Unit
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Figure 7. Quadrature-clock and Direction Decoding
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