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ePWMALHAH O & 1725

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

Size
Name Offset (! (x16) 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 (2
TBPHS 0x0003 1 No Time-Base Phase Register
TBCTR 0x0004 1 No Time-Base Counter Register
TBPRD 0x0005 1 Yes Time-Base Period Register
Counter-Compare Submodule Registers
CMPCTL 0x0007 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
CMPB 0x000A 1 Yes Counter-Compare B Register
Action-Qualifier Submodule Registers
AQCTLA 0x000B 1 No Action-Quualifier Control Register for Output A (EPWMxA)
AQCTLB 0x000C 1 No Action-Quualifier Control Register for Output B (EPWMxB)
AQSFRC 0x000D 1 No Action-Clualifier Software Force Register
AQCSFRC 0x000E 1

Yes Action-Qualifier Continuous S/W Fprce Reqgister Set

- > 2 AN
) MR GAE
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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 Trip-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 )
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-5Scale 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
HRCNFG 0x0020 1 No  HRPWM Configuration Register 23
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§7.1.3 HIE,
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§ 7.1.5 24 ePWMARHL I JE i 140 AH
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§ 7.1.6 THEB L TR IR

Time TBCTR[15:0] 16
o — 1
7
Module CTR= CMF’AJ
CcMPA[15:0] 16 Digital
comparator A
——— CMPCTL
CTR = PRD Shadow | CMPA | [SHDWBFULL], Action
load ._i Compare A Active Reg.| | CMPCTL Qualifier
CMPA | [SHDWBMODE (AQ)
| LCompare B Shadow Re [ ! Module
16
CMPCTL[LOADMODE] TBCTR[15:0] ﬂ_
£
CTR = CMPB
CMPB[15:0] 16

F ———————————
CTR = PRD STﬂdjw I CMPB
~ oa Compare A Active Reg.
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L Compare B Shadow Req.

CMPCTL[LOADMODE]
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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 penod. 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

THE RS LR AR T B .
T8 LU AR TR A B AT 1 R S FE B A L B A7 2%

1. CTR=CMPA: IfE i+ aHF T IHHLLBRAFFEHE (TBCTR=CMPA)

2. CTR=CMPB: W Z it &5 Tt B & 74 (TBCTR=CMPB)

X TR VHEERT BRSNS EHUR A — K TR,

IR EEBAEAL T0—TBPRDZIA], A AMIEANFA K EHIK.
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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 is considered normal operation
and must be taken into account.
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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) —4—————""—"—"—p-——"""—————— — — — —
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| | | |
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0x0000 ———*—Jr Jr—rf —Jr—r____f ——*
| | |
! | I I | | .
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I h | | h h | |
CTR = CMPB | ' : ! h_,
CTR = CMPA | h h h
22 AL
IRA 7
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Figure 2-15. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 1] Count Up On
Synchronization Event
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§ 7.1.7 SHEFR & F 1tk

IVERR B FIERIE R eGSR MPWMr=4H R EE/EH.
fib e 8 WA EA R RS PR s ER R, MTMZEEPWMXA F1 EPWMxXB il
MERRE TR ER U TEA:
(1) FRefr=43E (BN FE. ¥ :
— CTR = PRD: I 7+ #3835 T i (TBCTR = TBPRD).
— CTR = Zero: B E4H##% T (TBCTR = 0x0000)
— CTR = CMPA: I E 1+ 82855 T L RUHZR A (TBCTR = CMPA)
— CTR = CMPB: By & 7H #8355 T thivH 3#%B (TBCTR = CMPB)
(2) ZXLHMFEN REN, EHEMLEL.
(3) IR vH B AR 3 vHBOR v B 3R A ST B S
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Figure 2-16. Action-Qualifier Submodule
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Dead | | PWM- Trip
Band | | chopper 7
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EPWME] JLFR BT B ar AR =

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

S TB Counter equals: Actions
force
Comp Comp :
Zero A B Period
SW z CA CB P .
Do Nothing
X X X X X
SW z CA CB P
* ¢ + + + Clear Low
SW Z CA CB P
f f * * f Set High
SW z CA CB P

o
b
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48
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Figure 2-19. Up-Down-Count Mode Symmetrical Waveform

4 4
Mode: Up-Down Count 3 3 3 3
TBPRD = 4
CAU = SET, CAD = CLEAR 5 | 2 2 2
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1 | | 1 1 1
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|
| ]
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| I
|
| | L |
| 1 | 1 | |
Case 1: _T4_|___L4_|_' __________
ase 7 | L EPWMxA/EPWMxB
CMPA = 4, 0% Duty | | |
T I S B S TR o
Case 2: | N EPWMxA/EPWMxB
CMPA = 3, 25% Duty — - L _
| | |
| |
Case 3: |
CMPA = 2, 50% Duty 1 1 EPWMXAEPWMXE
| |
Case 3: — = T
CMPA=1,75%Duty . | e | EPWMXAEPWMXE
|
= Case 4: EPWMxA/EPWMxB ===

DSCMPA=0,100%Duty — — — — — — 30



Figure 2-20. Up, Single Edge Asymmetric Waveform, With Independent Modulation on EPWMxA and
EPWMxB—Active High
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o
W
TESY
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Figure 2-21. Up, Single Edge Asymmetric Waveform With Independent Modulation on EPWMxA and
EPWMxB—Active Low
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F 3
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Figure 2-22. Up-Count, Pulse Placement Asymmetric Waveform With Independent Modulation on
EPWMxA
TBCTR

4

™msPRD 44—
value

EPWMA

|
|
|
|
|
|
|
!
|
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-

A Nt —

EPWMB

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

EPWMB

o
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Figure 2-24. Up-Down-Count, Dual Edge Symmetric Waveform, With Independent Modulation on
EPWMxA and EPWMxB—Complementary
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Figure 2-25. Up-Down-Count, Dual Edge Asymmetric Waveform, With Independent Modulation on
EPWMxA—Active Low
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§ 7.1.8 FEX FEA: TR
HE DX TR AT P 4 A ST 3 T
EINJEIEFE ( Input Source Selection)

A X BRI 3 AAE 5 22K B SRS ® 1 4 H 15 5 EPWMXAT
EPWMxB. 1§ FIDBCTL[IN_MODE)#: 47 o] L%k £EEA I 1) 5 5
P, ETRSECT B
— EPWMXA %45 55 DT R BRUT A, X Pk 22 ERIA A

o
— EPWMXA %[5 5 I BEATAERT, EPWMXB 7E_bFH-# S s
— EPWMXA 7E_ETHESERT, EPWMxB 7E F B St
— EPWMXB _EF-#5 A1 B U SE
w34 ( Output Mode Control)
AR S DBCTL[OUT _MODE]N B 5 IX HE 7 ¥R 58 & I FRUT IERY
TR IERT,  EANGE I B AL
HiE#E4H] (Polarity Control) :
W (DBCTL[POLSEL]) a3k 195 € & BT NS 5 5l |
B JAE B 5 AR 328 Y AR IX B 2 /i 2 A B
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JEX TR AL E

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 (1)
53 52 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 1 1
< Active High (AH) 0 0 1 1
5 Active Low (AL) 1 1 1 1
EPWMxA Out = EPWMXA In (No Delay)
6 _ . Dor1 Oor1 0 1
EPWMxB Out = EPWMXA In with Falling Edge Delay
EPWMxA Out = EPWMxA In with Rising Edge Delay
T Dor1 Dor1 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 rising-edge delays. Enhanced, non-traditional modes can be achieved by changing the IN_MODE
configuration.

Mode 1: 35% b T REVEF_EA
AT AEIX Dy fig
Mode 2-5: £ HZEX M ¥ B Dead-Band Polarity Settings:
Mode 6: %% LAY ZER Bypass rising-edge-delay
Mode 7: 5% T P ZERTBypass falling-edge-delay

o
WY
TESY
&4
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Figure 2-28. Dead-Band Waveforms for Typical Cases (0% < Duty < 100%)

Original
(outA)

Rising Edge
Delayed (RED)

Falling Edge
Delayed (FED)

Active High
Complementary

(AHC)

Active Low
Complementary
(ALC)

Active High
(AH)

Active Low
(AL)

DSP/& ¥ 5 5 A

Period

RED—»

»

FED

—»!

ZUUY Y1 H 24

VR

40

6002-5002(0)


Administrator
打字机
低电平有效的互补信号

Administrator
打字机
高电平有效，上升沿延迟

Administrator
打字机
高电平有效，下降沿延迟

本页已使用福昕阅读器进行编辑。
福昕软件(C)2005-2009，版权所有，
仅供试用。ഀ


Table 2-14. Dead-Band Delay Values in uS as a Function of DEFED and DBERED

Dead-Band Value Dead-Band Delay in uS {1
DBFED, DERED TBCLK = SYSCLKOUTHA TBCLK = SYSCLKOUT /2 TBCLK = SYSCLKOUT/4
1 0.01 pus 0.02 us 0.04 us
i) 0.05 ps 010 ns 0.20 ps
10 0.10 ps 0.20 ns 0.40 ps
100 1.00 p3 200 n3 4.00 ps
200 2.00 ps 4.00 us 8.00 us
300 3.00 pus 6.00 us 12.00 ps
400 400 ps 8.00 ns 16.00 ps
A00 .00 ps 10.00 p3 20000 ps
600 6.00 ns 12.00 ps 24 .00 ps
700 .00 us 14.00 ps 28.00 ps
800 8.00 ps 16.00 pus 32.00 ps
a00 9.00 ps 18.00 us 36.00 ps
1000 10.00 ps 2000 ps 4000 ps

FEX FREHR S FEAT A SV LHT(RED)%HFB% HZERT (FED)s
FERY B [8]7 i DBREDAI DBFED &FfFas i B . X106 F 788, B
FI{EARRZE I IR B 2 TBCLK B HA% . FHs S AT R e i v &

I
FED = DBEFED x TTE!-CLF.

RED = DBRED x Trgeik

o
b
TESY
4%
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§7.1.9 PWM#Z ¥ (chopper) FHEH(PC)

PWME B AR ER B /E -
I FE 55— Rk o
iR oF A SRk o S T
A IAME i 2 e
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Figure 2-30. PWM-Chopper Submodule Operational Details
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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
— Start OSHT pulse
4

L

EPWMxA in

= [

I —&  #— Prog. pulse Width I I
| (OSHTWTH] | |
DSHTI : I I
I - I
S — |

Sustaining pulses

FH— KT LA 164 FTRERI AR P SRR, ik SR B A T
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TSYSCLKOUTEZ RS (SYSCLKOUT) ;
OSHTWTH 2P &6, BUETERE A1 ~ 16.
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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) FHabr

Trip-Zone FHEER B SRR T -
Trip BIATZ1 to TZ67] LA R iEHRZEBS 2IEE ] ePWMAS;
— HB B #4415 HE EPWMXA F1 EPWMxXB A 4% 35 ik 1 F JLRFH 5 .

— & (High)

—{& (Low)

— EBEZA (High-impedance)

— AEMIEIYE (No action taken)
XRRZH BT R ASF TR (one-shot) #iil trip (OSHT);
SR YETERERITERR ( cycle-by-cycle) #4l tripping (CBC) .
fAMrip-zonef i AEB A 43 HE o B kone-shot Bk fEFrcycle-by-cycledgfE
FEAEfTtrip-zone 5 | JIER AT DAL= 4 o iy
X R RItripping
WRAENR, Ntrip-zone FAEEA] DIATESS % .
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Table 2-18. Possible Actions On a Trip Event

TZCTL[TZA] EPWM xA Comment
and/or andior
TZCTL[TZB] EPWMxB
0,0 High-Impedance Tripped
0,1 Force fo High State Tripped
1,0 Force to Low State Tripped
1.1 Mo Change Do Mothing.

Mo change is made to the output.

ot
Yy
SN
48%.
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Figure 2-35. Trip-Zone Submodule Mode Control Logic

TZCTL[TZB]
TZCTL[TZA] —

EPWVWMx A =1 Trip |—* EPWMxA
EPWMxB A oge | Epvinne
F F F 3
CTR=zern = Clear
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TS | o] ] Set
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75 Lo
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e [l s osir
TZFRC[OSH > (OSHT) trip event
o S
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T : o o :
S o
e e D
15 l o o Async Trip
T 1o
TZSEL[OSHT1 to OSHTS] SgFLG[DSHn
Clear
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Trip-Zone FAREHL 8 1E 1 HH

7E TZ1 3 TZ6 HIfg 5{KFE R (active low) .

LIX G| ARRE, RH—MripBE4 k4, 89 ePWMEE
A A HIECE . N ePWMERELE R trio-zone5 | I EH TZSEL 7 47
BIRTE . trip-zonefg SRS RER SR SRR UAFE L, W HEAT LA
HITGPIO MUXBIBUAT R F IS AL . ETZnEaIAGE S&/PDLA
SYSCLKOUT/E Bk a7 LA fit iR e PWMAR S I ik B 4tk . Resbtrip
FHTHERFENSESR, BHIIER DELETZn 51 EMARES
fih% (tripped) .

FANePWMEEBR I TZn 3 A T] LB AC B 3R 4L #ATEFLA  (cycle-
by-cycle ) B E#¥K ( one-shot) tripZE . EEE M TZSEL[CBCn] 1
TZSEL[OSHTnN ] HI47 8 52
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Cycle-by-Cycle (CBC):

L R #trip eventif A &AL ZETZCTL 34728 48 € RIS 1E L 2R
ITTEEPWMXAFIEPWMxB R4 . & #itrip eventdr
(TZFLG[CBC)# %X &R, WRTZEINTHPIESNEfERE, Kok
EPWMx_TZINT # . HePWMHE T H8$A 2 FH(TBCTR =
0x0000) 7E5 || _ k8 4% BahiE R, wkRtrip FHAAHFHIL.
AR ZAE R T trip A4S PWMA Y B 3G BREENL . 1
TZFLG[CBC#a & RFFEA, HEIMTZCLR[CBCIN EF3hEK. W
BAETZFLG[CBCIA#iE BR i R BAtrip BRI, "B BRI
wE

One-Shot (OSHT):

Zone-shot tripFEH k&R, ETZCTLAF AT TEERIBITER L
ZIPATE] EPWMxXA B; EPWMxB#i, [Fifone-shot tripZEirid
(TZFLG[OST)) 8¢ Efr, HEPWMx_ TZINTH B4, H3E

TZEINT & F 2 FPIEAMZERE
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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
1.1 No Change Do MNothing.
No change i1s made to the output.
Figure 2-36. Trip-Zone Submodule Interrupt Logic
TZFLG[INT] TZFLG[CBC]
TZCLR[INT] ———{ Clear Clear f«— TZCLR[CBC]
Latch —o/l/c Latch
Set | Set J«— CEC
TZEINT[CBC] trip event
TZFLG[OSHT]
Generate
i
EPVMX_T Zp"lqE —— pmézmﬂn Clear f+— TZCLR[OSHT]
(PIE) input=1 C;—o/f Latch
| set «— OSHT
TZEINT[OSHT] trip event
2 X 2 Lah
_ R
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H R FRELEvent-Trigger (ET)

R A H S IR T -
PRI AT L B A B FE A
5 H B2 05 48 B N _E T T g S A
76T 51 ) LAE O B A A L] Rl 738 48 7= A2 oh rid SK N S 3 ADC AL ik
— FIREM (Every event)
—~ R IXEM (Every second event)
— F=1kEM4 (Every third event)
i F SRR SR ES = 2T .
SRV AR5 ] T W FHADCH dr¥s #:

M4 N R TRV N R PR A R AR B R
BFERFEAECPUR T, FEAEADCTFIRE K Bk -
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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

Ext Syncln
(optional)
Master
Phase reg Syncir|

En
o—l— > EPWM1A
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CTR=CMFB —©
o —o
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Phase reg Syncin EPWM1A | leq EPWM2A | F4q EPWM3A | e
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@ X = — — —
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s - 2 =l ]
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o —
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— —
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Slave = 1 1 |
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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 Syneln
En
,/ o l » EPWM1A
— EPWM1B
CTR=zero
CTR=CMPE —©C
R X —_©
1) SyncOut
Slave ¥
Phase reg Syncln
En
O=120°¢——O0—1 — EPWM2A

—» EPWMZB
CTR=zero —OC

CTR=CMPE —O
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°.

- > 2 AN
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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

Ext Syncln
(optional)
Master
Phase reg Syncin

En
[o=0" e
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— EPWM1A
— EPWM1B

— EPWM2A
—» EPWM2B

CTR=CMPB —o |
; X —oO
@ SyncOut
Slave
Phase reg Syncin
En
(o=120°—o—
CTR=zero —©
CTR=CMPB —0©
X —0
@' SyncOut
Slave
Phase reg Syncin

En

CTR=zero —O

CTR=CMPB —O
X —o0

L2 SyncOut

— EPWM3A
— EPWMS3B

v

VIN ®

—
| e
—

—
|
—

—
| e
—

DSPE®E 5 5 A

2009412 H24H

EPWM1A EPWM2A EPWM3A
— | —
i I i
— — —
EPWM1B EPWM2B EPWM3B Vour
60




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 (Fpwmz = Fpwm1)

Ext Syncin
(optional)
Master
Phase reg Syncln
En
d=0° |« o/o I —» EPWM1A Vbe_bus
_'
8
CTR=zero —o__ | ' EPWMI1B J | —
- — 0 R J 4
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Figure 3-16. ZVS Full-H Bridge Waveforms
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§ 7.2 WiTR IFAT gmtd s tEnhanced QEP (eQEP) Module

eQEPHLIRH) £ H T RE F& S M AN fie e 18 B g A 43 11 LASRAS e L
FALE . TTRAEERER, EHTREREIIANEEHRL.

Figure 1. Optical Encoder Disk
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Figure 2. QEP Encoder Output Signal for Forward/Reverse Movement
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Index Pulse Example

Figure 3.
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EQEP#A
eQEPHI A EFEH T IEA N #iiR BT [ vHERE I 5 I, —& 5] (or O
Fricmarker), F1—ANEE K .
—QEPA/XCLK AQEPB/XDIR
XA 5| AT LR 7E IEAT 2w A i i A B 7 ) o i 2K
—Quadrature-clock Mode
eQEPZIGIRAL BN HA B ZOF AT I E S, oKX RH
AW A G 5 R AR 5 AL B BIAHN AL B K e QEPRK M H.  [H Ay BB i
tiess, QEPA(S SHAIQEPBIES, RZIFAR. IEXHMHMNANTAGES™
A IEAS I PRI S5
— Direction-count Mode
FEJ7 W vHERT, 5 A SiME S B HAMBIRRAL . A B R i X
REP B ESTARIERR wiSMmE . QEPASIRHIRMM AR, QEPB 5|
RHETT R
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eQEPI: Index or Zero Marker
eQEPHME A — N RIME TS — M RELNRIGN E, NZILE
e H IEAT dm S ik i3l v1 48, %5 | IiE# 2]e QEPIR AL B R 5 | 4
H, BAREMETHES. &ES U TYHBEERTI 5 AL
SR HA N AL B S

QEPS: Strobe Input

XA Rk 2 {5 5 AT DATE R 5 | B 2 A S0 28 S I ) 46 A0 BB

A E IS . (55 WA N H R E GRS A BRI LB s Bk
BB FHE AL E.
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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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