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1. PWMEARFH
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3. ePWMFfELL
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ePWMAH

*SYNCI

RPEREE 14

SYNCI
EPWNATNT
EPWM1A
EPWM1S0C
ePWM1 module EPWMI1B
SYNCO
To eCAP1 XEYNCO
A 4
SYNCI
EPWWMZINT EPWM2A
EPWM250C
ePWM2 module EPWM2B
SYNCO
SYNCI
EPWWXIN EPWNMxA

EPWMxSOC

ePWMx module

EPWMxB

Z1ta TZ6

-

SYNCO

xS0C

ADC

~
r  Peripheral
Frame 1

GPIO
MUX

FRAHPWMA B F EL i N A5 5
mr

(1) PWME 5= (ePWMxAFN
ePWMxB) .

(2) BFIE]) Femt[E 254 N
(ePWMXSYNCI) Aéit (ePWMxSYNCO)
55,

(3) HhEffRAE S C TZ1-TZ6)
NS BT S R R,
WIGBTESE DR AL i . i i
TEIL AT, X EE 5 A A 5 e PWMAR
Pk AR,

(4) ADCHZNE S (ePWMSOCARH
ePWMSOCB) o & ePWHERASH ™
ADCHFEHR J5 BIME = o

(5) AME 2. AME TR E N
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EPWMXSYNCI

BRH) T PR

ePWM module

_TZ1t0o 726

1 | Time-base (TB) module |
EPWMxSYNCO
|  Counter-compare (CC) module |
EPWMXTZINT | Action-qualifier (AQ) module |
PIE EPWMXINT
| Dead-band (DB) module |
EPWMxSOCA
ADC S — | PWM-chopper (PC) module |
| Event-trigger (ET) module |
< Peripheral bus | Trip-zone (TZ) module |
EPWMxSYNCI SPWMBER
> T (TB) 7 BT
—EPWMSYNGO | I THJ3EAE (TB) T-Hik I
| B ThEE (CC) TRk |
o Em\ﬂdﬂ@m | AERE (AQ) TRtk |
_ xl
| JEXE (DB) Bk |
. EPWMxSOCA — —
ADC |- Epwiixsoc I Hrgedsdl (PC) FHih I
| FHE (ET) FRIR |
{
< ShE AL | WK (TZ) THi: |
|

EPWMxA GPIO

1 mux
EPWMXxB
—>
_TZ1to TZ6
EPWMXA GPIO

1 Mux
EPWMXxB
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Time-base (TB) Sync
z selec =
TBPRD active (16) — wmux
L._I\ . CTR_PRD — Lso_st
16 TBCTL[SWFSYNC] EPWMxSYNCI
L 4
Counter [
UP/DWN TBCTL[PHSEN]
(16 bit)
TBCTR JLCTR =ZERO UBCTL[ngEeSdY;JiL§SOWare
active CTR Dir !
(16)
163, CTR=PRD
TBPHS active (16) | Fhase ASLEL T EPWWXINT
control CTR =ZERO Event
= i EPWMxSOCA
il CTR = CMPA trllgger and X
CTR = CMPB interrupt :
Counter compare (CC) W (ET) EPWMxSOCB
S X
_CTR Dir |
by I
16 i
CTR = CMPA
16
Action
ualifier EPWMxA
CMPA active (16) q{AQ} \d id > D
Dead PWM
CMPA shadow (16)
band | | chopper )
16 " (DB) (PC) Trip
. zone
» EPWMxB
s CTR = CMPB > > (12) ]
CMPB active (16) PR ) .
TZ1to TZ6 D
CMPB shadow (16) CTR=ZERO <
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FEePWALER AR B C RIS TR JEE TR, ] LAk e

ePWMAR R T 1R Fr

Siliolia EPWMXINT
CTR= 0 Event e PIE
: > Trigger
QAC*:F;,“ CTR=CMPA . | and | EPWMxsOCA
EPWMxSYNCI _ N e _ "
> CTR=PRD a (AQ) CTR = CMPB Interrupt .
—’_
EPWMxSYNCO T'me{gase ctR=01 cTR_Dir. | (ET) | eEPwmxsocCB
s (5) CTR Dir
EPWMXxA
U EPWMxA L g
Dead PWM- Tnp
Band chopper
= i i PP Zone
L s o > (DB) (PC) (TZ) GPIO
Counter - EPWMxB i
Compare EPWMxB > >
(CC) CTR=CMPB JL
> CTR=0
EPWMXTZINT TZ1to TZ6
PIE B




I_ _________
| TBPRD
| Period Shadow
| TBPRD
| Period_ Active
16
TBCTR[15:0]

RN BREG

- ,
16 l( l/ — EPWMxSYNCI
CTR = Zero
—»] Zero Count
CTR r:llr| Dir UP/DOW Mode
CTR_max | .. . - = > 1L
= Zero
TBCLK | .« Y ?gntc EPWMxSYNCO
TBCTLPHSEN] CTR=CMPB| Su »
TBCTR [ ] . Select
Counter Active Reg Disable
S it
161
TBPHS TBCTL[SYNCOSEL]
Phase Active Reg
SYSCLKOUT Clock
_ Prescaleﬂp

+

TBCTL[HSPCLKDIV]
TBCTL[CLKDIV]



TBPRD I
Period Shadow [ TBCTL[PRDLD]

|

l |
| TBPRD |
|

Period Active
_____ = TBCTL[SWFSYNC]

TBCTR[15:0] y. CTR = PRD
. 1. EPWMxSYNCI

16 -

CTR = Zero Reset
—® Zero Counter
CTR_dir Dir UP/DOWN Mode TBCTL[CTRMODE]
CM’_ Max Load 40’| 1L
TBCLK CTR = Zero
SRR ] ek | 04}TH .- EPWMxSYNCO
Counter Active Reg Disable
——
16 °
TBPHS TBCTL[SYNCOSEL]
Phase Active Reg
SYSCLKOUT Clock
—— ] Prescale| ﬂb

.T.

TBCTL[HSPCLKDIV]
TBCTL[CLKDIV]

1:0

CTRMODE

00| Up-count mode

Counter Mode

The time-base counter mode is normally configured once and not changed during normal operation.
If you change the mode of the counter, the change will take effect at the next TBCLK edge and the
current counter value shall increment or decrement from the value before the mode change.

These bits set the time-base counter mode of operation as follows:

Down-count mode
Up-down-count mode

Stop-freeze counter operation (default on reset)
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| TPwm |

ey PRD
| 4| 4 4

: 3 3 3

| 2 2 2

: 1 | 7 1

| 0 0

For Up Count and Down Count

| Team | T Towm ~(TBPRD> 1)

Fpom =1/ (Tpywm

4 4 4 )
3 3 3
2 2 2
| 1 1 >
0 0 0
< Tpwm __![1 Tpwm N
I A | o For Up and Down Cou
| . [ | - M - Tewn-2KTBPRD @
| 5 2 5 o | Fram=1/(Tpwm
| |
| 1 | |
| 0

| 1°

CTR dir Up Down Up Down




2. HEEPWME WA

|
Period Active |

=
TBPRD : S— ”

| Period Shadow ¢ TBCTLPP 12:10 | CLKDIV Time-base Clock Prescale Bits

| These bits determine part of the time-base clock prescale value.

| TBPERD TBCLK = SYSCLKOUT / (HSPCLKDIV x CLKDIV)

I

—_— 000 | /1 (default on reset)
16 It 001 |72
TBCTR[15:0] >, CTR = PF 010 |/4
) 011 | /8
16 -
100 |[/16
CTR = Zero
> Zero Counter Reset 101 132
CTR dir Dir UP/DOWN Mode |— TBCTL[CTRMC /\ 110 | /64
CTR_max Max Load ,,l/. / N 111 128
TBCLK | 97 HSPCLKDIV ) High Speed Time-base Clock Prescale Bits
——— | ck
TBCTR TBCTL[PHE &/ These bits determine part of the time-base clock prescale value.
Counter Active Reg TBCLK = SYSCLKQUT / (HSPCLKDIV x CLKDIV)
This divisor emulates the HSPCLK in the TMS320x281x system as used on the
16~ (EV) peripheral.
TBPHS ol
Eliass el Reg 001 | /2 (default on reset)
Clock — 010 | /4
Prescale}———» 011 /6
f 100 |/8
TBCTL[HSPCLKDIV] 101 no
110 (/12

TBCTL[CLKDIV]
111 | /14
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TBPRD
Period Shadow [ TBCTL[PRDLD]

TBPRD I
Period Active |

CTLISWFSYNC]

TBCTR[15:0] ym
) L. EPWMxSYNCI

16 -

CTR = Zero Reset
—® Zero Counter
CTR_dir Dir UP/DOWN Mode |— TBCTL[CTRMODE]
CM’_ Max Load 4¢’|/ 1L
TBCLK CTR = Zero
= ] ek | —> EPWMxSYNCO
TBCTR TBCTL[PHSEN] CTR=CMPE
Counter Active Reg Disable
——
16°
Phasgiﬂ?fe Reg TBCTL{SYNCOSEL]

SYSCLKOUT Clock
—— 1 Prescale| ﬂb

.T.

TR AT O AR L

Table 21. Time-Base Period Register (TBPRD) Field Descriptions

Bits | Name Value | Description

15-0 | TBPRD | 0000- | These bits determine the period of the time-base counter. This sets the PWM frequency.

FFFFN | shadowing of this register is enabled and disabled by the TBCTL[PRDLD] bit. By default this register
is shadowed.

« If TBCTL[PRDLD] = 0, then the shadow is enabled and any write or read will automatically go to
the shadow register. In this case, the active register will be loaded from the shadow register
when the time-base counter equals zero.

« If TBCTL[PRDLD] = 1, then the shadow is disabled and any write or read will go directly to the
active register, that is the register actively controlling the hardware.

+ The active and shadow registers share the same memory map address.
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Trwm |

— PRD

For Up Count and Down Count
TF'WM - (TBPRD + 1) X TTBCLK
Fpam =1/ (Tpwmy

For Up and Down Count
Tp\n\,rM -2 x TBPRD x TTBCLK

Fpum =1/ (Tpwny

CTR_dir Up Down Up Down
PRDLD Active Period Register Load From Shadow Register Select
0 The period register (TBPRD) is loaded from its shadow register when the time-base counter,

TBCTR, is equal to zero.
A write or read to the TBPRD register accesses the shadow register.
1 Load the TBPRD register immediately without using a shadow register.

A write or read to the TBPRD register directly accesses the active register.
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<« eCAP4

SYNCI
<+ eCAP1

2

GPIO
MUX

EPWM1SYNCI
ePWM1
EPWM1SYNCO
! :
EPWM7SYNCI EPWM4SYNCI EPWM2SYNCI
ePWM7 ePWM4 ePWM2
EPWM7SYNCO EPWM4SYNCO EPWM2SYNCO
| | |
EPWMBSYNCI EPWMSSYNCI EPWM3SYNCI
ePWM8 ePWM5 ePWM3
EPWMBSYNCO EPWM5ESYNCO EPWM3SYNCO
h 4 ¥
EPWMASYNCI EPWMBSYNCI
ePWM9 ePWMB

NOTE: <Al modules shown in the synchronization schemes may not be available on all devices.

Please refer to the device specific data manual 1o defermine which modules are available on

a particular device.
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% —F: TBCTL[PHSEN] ik 2 75 3 4 TBPHS

TBPRD |
: Period Shadow | —— TBCTL[PRDLD]
| TBPRD |
| Period Active |
SRR TBCTL[SWFSYNC]

v

TBCTR[15:0] }ﬂ. CTR = PRD
) IL EPWMXSYNCI

16::
CTR = Zero
—— ™| Zero Counter Hosat
CTR_dir | ;; UP/DOWN Mode |— TBCTL[CTRMODE]
CM, Max Load 5 I
TBCLK CTR = Zero s
K —— ] Sync EPWMxSYNCO
%18 TR =cmpg | Out »
< ) Select
Counter Active Reg Disable
16°
TBPHS TBCTL[SYNCOSEL]
Phase Active Reg

SYSCLKOUT
PEE———

TBCTL[HSPCLKDIV]

TBCTL[CLKDIV]

PHSEN

Counter Register Load From Phase Register Enable
Do not load the time-base counter (TBCTR) from the time-base phase register (TBPHS)

Load the time-base counter with the phase register when an EPWMxSYNCI input signal occurs or
when a software synchronization is forced by the SWFSYNC bit
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58 LU PG L A] LLAE 2 TBPHS
(1) [F25 Bk HEPWMxSYNC T4 A\ A

The delay from internal master module to slave modules is given by:

— if (TBCLK = SYSCLKOUT): 2 x SYSCLKOUT
— if (TBCLK = SYSCLKOUT):1 TBCLK

I

Period Shadow [ TBCTLIPRDLD]
|
|

TBCTL[SWFSYNC]

y CTR = PRD
oIl EPWMxSYNCI

oir UPDOWN Mode |— TBCTLICTRMODE]

s

JL

TBPRD
TBPRD
Period Active
16
TBCTR[15:0]
16 -
CTR = Zero Reset
—»] Zero Counter
CTR_dir ;
CM» Max Load
TBCLK
e clk
TBCTR
Counter Active Reg
16~
TBPHS
Phase Active Reg
SYSCLKOUT Clock
—» 1 Prescale| ﬂp

*

I CTR = Zero’
_—
TBCTL[PHSEN] CTR=CMP

Disable
Sbha—

EPWMxSYNCO

AT

TBCTL[SYNCOSEL]
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o525 LURPIRHE O AT PR 2 TBPHS
(20 BAF 5 [F] 20 Rk = A i

[
| TBPRD
| Period Shadow ¢ TBCTL[PRDLD]
| TBPRD I
| Period Active |
16
TBCTR(15:0] yw
) oL EPWMXSYNCI
16 -
CTR = Zero
— | Zero Counter Rt '
CTR_dir »| Dir UP/DOWN Mode |— TBCTL[CTRMODE]
CTR_max Mast Load .,‘/. > L
TBCLK CTR = Zero
ol cik | CW EPWMxSYNCO
Counter Active Reg Disable
’————]
16~
TBPHS TBCTL[SYNCOSEL]
Phase Active Reg
SYSCLKOUT Clock
—» 1 Prescale| ﬂp

*
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1. MAEEPWMAK i B AE AL AT EE R« Vi 5 B[R] 20 2 AR B PWMAK I

2. FEIET A R, TBCTL[PSHDIR] ¥ TR H0 2L 75 1A] .

3. fEX A SR B U, TBCTL [PSHDIR] # Z 1

13

PHSDIR

Phase Direction Bit.

This bit is only used when the time-base counter is configured in the up-down-count mode. The
PHSDIR bit indicates the direction the time-base counter (TBCTR) will count after a synchronization
event occurs and a new phase value is loaded from the phase (TBPHS) register. This is
irrespective of the direction of the counter before the synchronization event..

In the up-count and down-count modes this bit is ignored.
Count down after the synchronization event.
Count up after the synchronization event.
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Time—Base Up—Count Mode Waveforms Time—Base Down—Count Mode Waveforms
TBCTR[15.0]
oxereF 4 TBCTR[150]
OXFFFF :L
Tate) T
TBPRD
(value)
TBPHS
(valug) —»~ T‘Ea’:ﬁe% 3
0000 :

0x000
EPWMxSYNCI

EPWMxSYNCI |

CTR_dir

L CTR dir |
CTR = zero CTR = zero -
I
|
L CTR =PRD
CTR =PRD

CNT_max i

b

T
B e e
—
T Br— D A

4

CNT_max
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Time—Base Up—Down—Count Waveforms, Time—Base Up—Down Count Waveforms,
TBCTL[PHSDIR = 0] Count Down TBCTL [PHSDIR = 1] Count Up
On Synchronization Event On Synchronization Event
TBCTR[15:0]
TBCTR[15:0]
OXFFFF_| oxFFFF |
1}‘3;534' TBPRD (valug) —»|
T(E;’L'l"es)—- TBPHS (value) —|
0x0000 0x0000
EPWMXSYNCI |_ EPWMxSYNCI |
CTR_dir |_ CTR dir |
CTR = zero i CTR=zero |
CTR=PRD | CTR=PRD |
CNT max | X CNT max |
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TBCLKSYNCHH T [A] 22 22 > e PWMAR i () JE HE IS

TBCLKSYNC

ePWM Module Time Base Clock (TBCLK) Sync: Allows the user to globally synchronize all enabled
ePWM modules to the time base clock (TBCLK):

The TBCLK (Time Base Clock) within each enabled ePWM module is stopped. (default). If, however,
the ePWM clock enable bit is set in the PCLKCR1 register, then the ePWM module will still be clocked
by SYSCLKOUT even if TBCLKSYNC is 0.

All enabled ePWM module clocks are started with the first rising edge of TBCLK aligned. For perfectly
synchronized TBCLKs, the prescaler bits in the TBCTL register of each ePWM module must be set
identically. The proper procedure for enabling ePWM clocks is as follows:

+ Enable ePWM module clocks in the PCLKCR1 register.
+ Set TBCLKSYNC to 0.

+ Configure prescaler values and ePWM modes.

+ Set TBCLKSYNC to 1.

——TT “TMS320x2833x, 2823x System Control and Interrupts: Reference Guide”




LB e TR ER

ERL T e T AR DL IE L A A7 A7 A 7 2L P B O L EE B A

(1) CTR = CMPA
(2) CTR = CMPB

PIE

ADC

CTR=PRD _
> EPWMXINT
CTR=0 Event
; > Trigger
Rty cTR=cMPA . | ana | EPWMxsocCA
EPWMxSYNCI . uaiitier >
> CTR=PRD /L (AQ) CTR=CMPB _ | Interrupt
. | >
EPWMxSYNCo | Time-Base ctr=0-L CTR_Dir _ (ET) EPWMxSOCB
T TB > >
= R CTR Dir
EPWMxA
U EPWMxA - S
CTR = CMPA L Band | | chopper Zone
Counter Y (DB) (PC) (TZ)
J L EPWMxB
Compar e = AT PWMXxB ™ >
£e =
(EC) - CTR=0
\_/ EPWMXTZINT TZ1to TZ6

PIE

GPIO
MUX
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Time
Base

RN BREG

TBCTR[15:0] 16

Module

il
' \ CTR=CMPA[— |

comparator A
e CMPCTL
CTR = PRD Shadow I CMPA [BHOWARILL
— e \I load { | Compare A Active Reg. CMPCTL
_ CTR=0 | » [ CMPA SHDWAMODE
| Compare A Shadow Req | » E ];.
I |
16
CMPCTL[LOADAMODE] TBCTR[15:0] il

CTR = CMPB

Digital
comparator B

Compare B Shadow Reqg.

CMPB[15:0] 16
R _
CTR = PRD Shadow |r CMPB
load 0 Compare B Active Reg.
1 CMPB
|

CMPCTL[LOADBMODE]

———————————=d

Action
Qualifier
(AQ)

Module

I
— CMPCTL[SHDWBFULL]

I
[+—* CMPCTL[SHDWBMODE]
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Time TBCTR[15:0] 16
Base [ ) i jl
(TB) /
Module CTR = CMPA I
; 16
CMPA[15:0] Digital
comparator A
CTR = PRD Shadow | CMPA b ""], Action
m" \I | Compare A Active Reg. CMPCTL Qualifier
[ CMPA [SHDWAMODE] (AQ)
| LCompare A Shadow Reg] > Module
[ |
16
CMPCTL[LOADAMODE] TBCTR15:0] n
CTR = CMPB
.01 16 "
CMPB[i5:0] 16 /Digiial
I , " comparator B

LOADAMODE

00
01
10
11

Active Counter-Compare A (CMPA) Load From Shadow Select Mode.
This bit has no effect in immediate mode (CMPCTL[SHDWAMODE] = 1).

Load on CTR = Zero: Time-base counter equal to zero (TBCTR = 0x0000)
Load on CTR = PRD: Time-base counter equal to period (TBCTR = TBPRD)
Load on either CTR = Zero or CTR = PRD

Freeze (no loads possible)
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R TAERS Fr

U RE TR BRAE T B 3Fh i B 20T Al Al 7= A2 bR A

(1) BEIFE 0 AN FRPWMAK

TBCTR[15:0]

s

OxFFFF

TBPRD —,)
(value)

CMPA
(value)

CMPB__,
(value)

TBPHS
(value)

0x0000

EPWMxSYNCI

CTR=CMPA |

CTR=CMPB [

|
L

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.

1|||T'l|
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LEECT HE TR ERAE T F1 SFh i 2 20T A AT = AR EL e

R TAERS Fr

(2) PRI ERE . AN FRPWMAK

TBCTRI[15:0]

OxFFFFI_‘

TBPRD
(value) >

CMPA
(value) "]

CMPB
(value)

TBPHS
(value)

0x0000

—M

EPWMxSYNCI

CTR = CMPB

A
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LB DI BE T AR AT R A1 3R Hr =X S n] PR AR L AR SR A
(3) IR EL G X RRPWMK

Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 0] Count Down On
Synchronization Event

TBCTR[15:0]
UxFFFF%_L
TBPRD (value)—»

CMPA (value)—»
CMPB (value) —H»|

TBPHS (value) —»
0x0000

EPWMxSYNCI

CTR=CMPB

CTR = CMPA
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LB DI BE T AR AT R A1 3R Hr =X S n] PR AR L AR SR A
(3) IR EL G X RRPWMK

Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 1] Count Up On
Synchronization Event

TBCTR[15:0]
oxFFFF 1

TBPRD __,
(value)

CMPA __,
(value)

CMPB __,|
(value)

TBPHS _,|
(value)

0x0000

EPWMxSYNCI

CTR = CMPB

CTR = CMPA
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AQFFR B 2 e PWMi B R B, FY>
i r= A M1, B

EPWMxSYNCI

EPWMxSYNCO

=l
-

Time-Base
(TB)

KR B LERF
F¥ s B A PWMK

L

Counter
Compare
(CC)

FrERAE

CTIR=PRD, EPWMXINT
CTR= 0 Event X PIE
Action il o EPWMxSOCA
— X
Qualifier CIR=EMEY, , | and
CTR=PRD L (AQ) CTR = CMPB Interrupt
> > ADC
cTR=0-1 CTR Dir, | (ET) | EPWMxSOCB
CTR Dir
EPWNMxA P> > >
Dead PWM- Trip
- Band chopper 74
CTR=CMPA L one
- (DB) (PC) (TZ) GPIO
' EPWMxEB MUX
EPWMxB e - P
CTR = CMPB JL
> CTR=0
ey EPVWMXT ZINT TZ1to TZ6
PIE [* —4
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Action-qualifier (AQ) Module

TBCLK _ AQCTLA[15:0] EPWMA |
g Action-qualifier control A g
CTR=PRD L
AQCTLB[15:0]
CTR=2Zero JL Action-qualifier control B
CTR-CMPA JL AQSFRCI[15:0]
Action-qualifier S/W force
CTR=CMPB L . EPWMB >

AQCSFRCI3:0] (shadow)
continuous S/W force

‘F

-

AQCSFRCI[3:0] (active)
continuous S/W force

Description

Registers Compared

CTR_dir
= W ==

tFﬂ‘IE—:af/ﬁ:t

Signal

CTR =PRD

CTR = Zero

CTR = CMPA

CTR = CMPB

Software forced event

Time-base counter equal to the period value
Time-base counter equal to zero

Time-base counter equal to the counter-compare A
Time-base counter equal to the counter-compare B

Asynchronous event initiated by software

TBCTR = TBPRD
TBCTR = 0x0000
TBCTR = CMPA
TBCTR = CMPB
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BT 500 E AR GTEPWMXAFIEPWMxB AR ¥ FRIERVE T
(1) BEE: PEPWMxABLEPWMxB % o 4 58 N i HLT s
(2) B%: FEPWMxABLEPWMxB A% H 13 2 NG HE TS
(3) FHEE. FEEPWMxABKEPWMxB I 4 IR A Bl 5 |

(4) TshfE: {RFFEPWMxABEPWMXB )% HOIR S AL

S TB Counter equals: Adtione
force
Com Com ;
Zero A p 5 p Period
SW Z CA CB P .
Do Nothing
X X X X X
SW yd CA CB P o g
v v v v v gl
SW Z CA CB P
* + * f * Set High
SW Z CA CB P
i T T T T Toggle




1. AQ TR ER S 1 R I RE

St EPWMx A FITEPWMxB ) hAE 14 58 £ 58 2 AT 1Y,
ATAR] AL I EPWMx A B EPWMxB P A T fr] — AN m] LA = AT A Bl

S TB Counter equals: Adtione

force
Com Com ;
Zero A p 5 p Period
SW Z CA CB P .
Do Nothing

X X X X X

SW yd CA CB P o g

v v v v v gl
SW Z CA CB P

* + + f * Set High
SW Z CA CB P

i T T T T Toggle
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AQ TR EF L e

Action-Qualifier Event Priority for Up-Down-Count Mode

Priority Level

Event If TBECTR is Incrementing
TBCTR =Zero up to TBECTR = TBEPRD

Event If TECTR is Decrementing
TECTR = TEPRD down to TBECTR =1

1 (Highest)
2
3
4
5
6 (Lowest)

Software forced event

Counter equals CMPE on up-count (CBU)
Counter equals CMPA on up-count (CAU)
Counter equals zero

Counter equals CMPB on down-count (CBD)
Counter equals CMPA on down-count (CAD)

Software forced event

Counter equals CMPB on down-count (CBD)
Counter equals CMPA on down-count (CAD)
Counter equals period (TBPRD)

Counter equals CMPEB on up-count (CBU)
Counter equals CMPA on up-count (CBU)

Action-Qualifier Event Priority for Up-Count Mode

5 (Lowest)

Priority Level Event
1 (Highest) Software forced event
2 Counter equal to period (TBPRD)
3 Counter equal to CMPB on up-count (CBU)
4 Counter equal to CMPA on up-count (CAU)

Counter equal to Zero




2. AMQTHRHREAFMITH

Action-Qualifier Event Priority for Down-Count Mode

Priority Level Event
1 (Highest) Software forced event
2 Counter equal to Zero
3 Counter equal to CMPB on down-count (CBD)
4 Counter equal to CMPA on down-count (CAD)

5 (Lowest) Counter equal to period (TBPRD)




Az, vz
3. WHEFEEER
C1) A5 FH 358 9l 250 0= A ) FRPWMAK 5
(2) A FH 38 - o =X 7= A A E XS FRPWMAK i+ 5
(3) A Ayt s =0 7= A = E X FRPWMAK i+

4
Mode: Up-Down Count
TBPRD = 4 3 2 ) 3
CAU=SET,CAD =CLEAR 5 - 2 2 2
0% - 100% Duty
1 I 1 1 1
|
tBCTR — | ! : | SR B L
| | [ L
| | | |
TBCTR Direction =y | —
| up  DOWN | | up DOWN
| || U
SRR
— 1 - |_ e ] ofrreze semese  _masmwnuye
e D B EPWMxA/EPWMxB
CMPA =4, 0% Duty — L
o gy
Case 2: g 1] o EPWMxA/EPWMxB
CMPA = 3, 25% Duty — - — Lop ookoee o o
|
g I
. | |
Case 3 [ |
CMPA=2,50%Duty | | _ _ 1 ] | EPWMAEPWMB
| [
Case3: — T — = -
CMPA=1,75%Duty __ | _ _ _ _ _ _ I | EPWMXAEPWMXB
| |
Case 4: EPWMxA/EPWMxB

CMPA=0, 100% Duty - - . . _ _ _ __ __ __ __ _ _ _ _ _ . . . _ _



TBCTR

EPWMxA

EPWMxB

// Initialization Time

[/ ============s====s======-=>
EPwmlRegs.TBPRD = 600; /NPeriod = 601 TBCLK count
EPwmlRegs.CMPA.half.CMPA = 350; // Compart = counts
EPwmlRegs.CMPB = 200; // Compare B = 200 TBCLK counts
EPwmlRegs.TBPHS = 0; // Set Phase register to zero

EPwmlRegs.TBCTR = 0; // clear TB counter
EPwmlRegS.TBCTL.bit.CTRMODE 4‘&!!!!!!!!!”

EPwmlRegs.TBCTL.bit.PHSEN = TB DISABEE; // Phase loading disabled
EPwmlRegS.TBCTL.bit.PRDLD = TB_SHADOW;

EPwmlRegs.TBCTL.bit.SYNCOSEL = TB_SYNC DISABLE;
EPwmlRegs.TBCTL.bit.HSPCLKDIV = TB DIV1; // TBCLK = SYSCLK
EPwmlRegS.TBCTL.bit.CLKDIV = (B RN

EPwmlRegs .CMPCTL.bit . SHDWAMODE = CC_ SHADOW;

EPwmlRegs .CMPCTL.bit .SHDWBMODE = CC_SHADOW;

EPwmlRegs.CMPCTL.bit .LOADAMODE = CC_CTR ZERO; // load on CTR = Zero

EPwmlRegs.CMPCTL.bit . LOADEBMCH CTR _ZERO; // load on CTR = Zero

EPwmlRegs .AQCTLA.bit.ZRO/=

EPwmlRegs .AQCTLA.bit . CAU AQ CLEAR;

EPwmlRegs .AQCTLB.bit.ZRQ = AQ SET;

EPwmlRegs.AQCTLB.bit.CBU\= AQ CLEAR;

L/

// Run Time

(i SEEssssgE e RTE S B e e

EPwmlRegs.CMPA.half.CMPA = DutylA; // adjust duty for output EPWM1A

EPwmlRegs.CMPB = DutylB; // adjust duty for output EPWM1B




TBCTR

TBPRD N L
value

EPWMxA

EPWMxB

[/ Initialization ‘Time

[/ =======================>
EPwmlRegs.TBPRD = 600; /K Period = 601 TBCLK counts
EPwmlRegs.CMPA.half.CMPA = 350; // Compa = counts
EPwmlRegs.CMPB = 200; // Compare B = 200 TBCLK counts
EPwmlRegs.TBPHS = 0; // Set Phase register to zero

EPwmlRegs.TBCTR = O; // clear TB counter
EPwmlRegs.TBCTL.bit.CTRMODE
EPwmlRegs.TBCTL.bit.PHSEN = TB A RFT // Phase loading disabled
EPwmlRegS.TBCTL.bit.PRDLD = TB_SHADOW;

EPwmlRegS.TBCTL.bit.SYNCOSEL = TB_SYNC DISABLE;
EPwmlRegs.TBCTL.bit.HSPCLKDIV = TB DIV1; // TBCLK = SYSCLKOUT
EPwmlRegS.TBCTL.bit.CLKDIV = TB DIV1;

EPwmlRegS.CMPCTL.bit.SHDWAMODE = CC SHADOW;
EPwmlRegs.CMPCTL.bit.SHDWBMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit.LOADAMODE = CC_CTR_ZERO; // load on TBCTR = Zero
EPwmlRegs.CMPCTL.bit .LOAD C CTR_ZERO; // load on TBCTR = Zero
EPwmlRegS.AQCTLA.bit.PRB = AQ CLEAR
EPwmlRegS.AQCTLA.bit.CﬁU AQ SET;
EPwmlRegS.AQCTLB.bit.P. AQ CLEAR;

EPwmlRegs.AQCTLB.bit.CBY = AQ SET;

//

// Run Time

// e e - o e - = — - — — e B T b B o 9 — EE = — = = — en

EPwmlRegs.CMPA.half.CMPA = DutylA; // adjust duty for output EPWM1A

EPwmlRegs.CMPB = DutylB; // adjust duty for output EPWM1B




TBPRD
value

EPWMxA

EPWMxB

TB

CTR

// Initialization Time

[/ ===================2=2="=-=>
EPwmlRegs.TBPRD = 600; Vi eriod = 601 TBCLK coun
EPwmlRegs.CMPA.half.CMPA = 200; // Compare = CLK counts
EPwmlRegs.CMPB = 400; // Compare B = 400 TBCLK counts
EPwmlRegs.TBPHS = 0; // Set Phase register to zero
EPwmlRegs.TBCTR = 0; // clear TB counter
EPwmlRegs.TBCTL.bit.CTRMODE ~UIB_COUNT UP;

EPwmlRegs.TBCTL.bit.PHSEN = TB DISABLE; // Phase loading disabled
EPwmlRegs .TBCTL.bit.PRDLD = TB SHADOW;

EPwmlRegS.TBCTL.bit.SYNCOSEL = TB SYNC DISABLE;

EPwmlRegS.TBCTL.bit.HSPCLKDIV = TB _DIV1; // TBCLK = SYSCLKOUT
EPwmlRegS.TBCTL.bit.CLKDIV = TB DIV1;

EPwmlRegs.CMPCTL.bit . SHDWAMODE = CC_SHADOW;

EPwmlRegs.CMPCTL.bit.SHDWBMODE = CC_SHADOW;

EPwmlRegS.CMPCTL.bit.LOADAMODE = CC _CTR ZERO; // load on TBCTR = Zero
EPwmlRegs.CMPCTL.bit . LOADB = CO\CTR_ZERO; // load on TBCTR = Zero
EPwmlRegS.AQCTLA.bit CA AQ SET;

EPwmlRegs.AQCTLA.bit CEI AQ CLEAR;

EPwmlRegs.AQCTLB.bit ZRO\ = AQ TOGGLE;

£

// Run Time

fll=e slor sme s adas a5 ma e s s els

EPwmlRegs.CMPA.half.CMPA = EdgePosA; // adjust duty for output EPWM1A only
EPwmlRegs.CMPB = EdgePosB;




TBCTR

TBPRD
value
| \ | \
| \ | \
cal | \ | | [CA
| Al v A v
| | | |
|
EPWMxA I I } I } |
| | | | |
} cB CB CB cB
| 4+ v 4 v
|
EPWMxB }
L .

// Initialization Time

[l 2ns 2ms oR s S SE s EES TR S s 52
EPwmlRegs.TBPRD = 600; /7 Period = 27600 TBCLK counts
EPwmlRegs.CMPA.half.CMPA = 400; // Comp = ounts
EPwmlRegs.CMPB = 500; // Compare B = 500 TBCLK counts
EPwmlRegs.TBPHS = 0; // Set Phase register to zero
EPwmlRegs.TBCTR = O; // clear TB counter
EPwmlRegs.TBCTL.bit .CTRMODE // Symmetric
XEPwmlRegs.TBCTL.bit.PHSEN = TB DISABLE; // Phase loading disabled

XEPwmlRegs .TBCTL.bit .PRDLD = TB SHADOW;
EPwmlRegs.TBCTL.bit.SYNCOSEL = TB SYNC DISABLE;

EPwmlRegs.TBCTL.bit .HSPCLKDIV = TB DIV1; // TBCLK = SYSCLKOUT
EPwmlRegs.TBCTL.bit.CLKDIV = TB DIV1;
EPwmlRegs.CMPCTL.bit . SHDWAMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit . SHDWBMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit . LOADAMODE = CC CTR ZERO; // load on CTR
EPwmlRegs.CMPCTL.bit .LOADE CTR_ZERO; I 16EE Bh CTR.
EPwmlRegs.AQCTLA.bit.CAU/ =

EPwmlRegs.AQCTLA.bit.CAD = AQ CLEAR;

EPwmlRegs.AQCTLB.bit .CBUW
EPwmlRegs.AQCTLB.bit .CBD
L/

// Run Time
[l 2oE sME SRS S EEE SN IR B EE BE
EPwmlRegs.CMPA.half.CMPA = // adjust duty for output EPWM1A
EPwmlRegs.CMPB = DutylB; // adjust duty for output EPWM1B

Zero
Zero

1

|
g
c
o
<
|
=



TBCTR

HAb,
AT AESE X

// Initialization Time

EPwmlRegs.TBCTR 0; // clear TB counter
EPwmlRegs.TBCTL.bit . CTRMODE =// Symmetric
EPwmlRegs.TBCTL.bit.PHSEN = TB DISABLE; // Phase loading disabled
EPwmlRegs.TBCTL.bit.PRDLD = TB_ SHADOW;

EPwmlRegS.TBCTL.bit.SYNCOSEL = TB_SYNC DISABLE;
EPwmlRegS.TBCTL.bit.HSPCLKDIV = TB DIV1; // TBCLK = SYSCLKOUT
EPwmlRegS.TBCTL.bit.CLKDIV = TB DIV1;

EPwmlRegs.CMPCTL.bit.SHDWAMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit.SHDWBMODE = CC_SHADOW;
EPwmlRegS.CMPCTL.bit.LOADAMODE = CC_CTR_ZERO; // load on CTR Zero
EPwmlRegs.CMPCTL.bit .LOADBMODE = CTR_ZERO; // load on CTR = Zero
EPwmlRegs.AQCTLA.bit.CAU = AQ SET;
EPwmlRegs.AQCTLA.bit.CAl AQ CLEAR;
EPwmlRegs.AQCTLB.bit.CB = AQ CLEAR;
EPwmlRegS.AQCTLB.bit.CBD
// Run Time

. DN A P R T TSN TP JEr

// — — — —1 T b — g — — — }—3 — _— —1 — }-—= — —; — —— pre=-. — o
EPwmlRegs.TBPRD = 600; //CPeriod = 27600 TBCLK counts
EPwmlRegs.CMPA.half.CMPA = 350; // Com =

EPwmlRegs.CMPB = 400; // Compare B = 400 TBCLK counts
EPwmlRegs.TBPHS = 0; // Set Phase register to zero

EPwmlRegs.CMPA.half.CMPA = DutylA; // adjust duty for output EPWM1A
EPwmlRegs.CMPB = DutylB; // adjust duty for output EPWM1B



EPWMxA

TBCTR

N —————

EPWMxB

EE_______

g

// Initialization Time

| L T s TS TR T TR NTYPE g
EPwmlRegs.TBPRD = €00; fif
EPwmlRegs.CMPA.half.CMPA = 250; ATs
EPwmlRegs.CMPB = 450; /i
EPwmlRegs.TBPHS = 0; Sl
EPwmlRegs.TBCTR = 0; Vibi
EPwmlRegs.TBCTL.bit .CTRMODE 7
EPwmlRegs.TBCTL.bit.PHSEN = TB BISAB . £
EPwmlRegs.TBCTL.bit.PRDLD = TB_SHADOW;
EPwmlRegs.TBCTL.bit.SYNCOSEL = TB_SYNC DISABLE;
EPwmlRegs.TBCTL.bit.HSPCLKDIV = TB DIV1; il
EPwmlRegs.TBCTL.bit.CLKDIV = TB DIV1;
EPwmlRegs.CMPCTL.bit . SHDWAMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit . SHDWBMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit . LOADAMODE = CC_CTR_ZERO; Lif
EPwmlRegs.CMPCTL.bit . LOADBMET CTR_ZERO; Lo
EPwmlRegs.AQCTLA.bit . CAT,

EPwmlRegs.AQCTLA.bit .CBD AQ CLEAR;
EPwmlRegs.AQCTLB.bit.ZRQ = AQ CLEAR;
EPwmlRegs.AQCTLB.bit.PRD\¢ AQ SET;

// Run Time

I = s sre=Ss e SRS IESSE SRE
EPwmlRegs.CMPA.half.CMPA = EdgePosA;
EPwmlRegs.CMPB = EdgePosB;

// adjust duty

Period = 2 ~ 600 TBCLK count
Compare = counts

Compare B 450 TBCLK counts
Set Phase register to zero
clear TB counter

Symmetric

Phase loading disabled

TBCLK SYSCLKOUT

load on CTR
load on CTR

Zero
Zero

I

for output EPWM1A only
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FEIDX = A T R

AQ-T- s B v 15 15 5 COMPARICOPMB R 2 A 1] BAAE, [X

PG SE DX B P AIAR Y, U 5 ZEDBF AR R

EPWMxSYNCI

EPWMxSYNCO

<l
-

Time-Base
(TB)

CTR=PRD JL

L
CTR=0-1_

CTR Dir

U

Counter
Compare
(CC)

L

CTR =CMPA 1L

CTR =CMPB ﬂ.l

Action
Qualifier
(AQ)

EPWMxA

EPWMxB

VA ==
X . UIF
e EPWMxINT
CTR= 0 Event E PIE
»— Trigger
CTR=CMPA _ and | EPWMxSOCA
= Interrupt
CTR = CMPB » o] ADC
CTR_Dir (ET) EPWMxSOCB
P_
—1, . EPWMXA
Dead PWWM- Tr'[p
Band chopper Zone
(DB) (PC) (TZ) GPIO
EPWMxB MUX
— — i -
CTR=0
pe—— EPVWIMxTZINT TZ110 TZ6
PIE ¢ —




1. DB TR

(1) FANJRIEEE

_ | 0 sa | delay | rReD |
EPWMxA in
R = Out | | |
0 1
| 1 | (10-bit | | | |
| | counter) | | | |
| | | | | |
I I Falling edge I 0 g3 I I l
| 0g | delay | 0 | 1 g | EPWMxB
I 1> n Out I I | >
| | | | | |
1 (10-bit 0
counter) I I I |
DBCTL{IN_MODE] DBCTL[POLSEL] DBCTL[OUT MODE]

EPWMxB in -\_/

IN_MODE 00 EPWMXA In (from the action-qualifier) is the source for both falling-edge and rising-edge
delay.
01 EPWMXxB In (from the action-qualifier) is the source for rising-edge delayed signal.

EPWMXA In (from the action-qualifier) is the source for falling-edge delayed signal.

( )

( )
10 EPWMXA In (from the action-qualifier) is the source for rising-edge delayed signal.
EPWMXxB In (from the action-qualifier) is the source for falling-edge delayed signal.
)

11 EPWMxB In (from the action-qualifier) is the source for both rising-edge delay and
falling-edge delayed signal.




1. DB TR

(2) ETHE/ T B B

. | Osa | Pty | RED |
EPWMxA in e
TV o—t{n o R
1
| 1 | (10-bit | | | |
| | counter) | | | |
| | | | | |
I | m) I 0 o I I |
| 0s5 | i lreo I 1 so | eppe
I 1> n Out I I | >

s . 1 0

- | . | | | o |
(10-bit
I counter) I I I |
DBCTL[IN._MODE] DBCTL[POLSEL] DBCTL[OUT MODE]
EPWMxB in ®

- Period »

Original | :

(outA) '

| RED— [<— |

Rising Edge | | :

Delayed (RED) | :

|

FED —»  |l¢—

Falling Edge
Delayed (FED)




1. DBF#&

(3) Mg

EPWMxA in

EPWMxB in

3-2

POLSEL

R TAETHE

I I Rising edge I I I 0 g1
0 s2

I 0 34 I delay I RED I
R = Out : | |

|1 I (10-bit | I I

| | counter) | | |

I I I I I

I I Falling edge I 0 g3 I I

I 0 S5 I deiay I FED I

I ~o——] In Out I I

b © 1 ©
| I . I I | o
(10-bit
I I counter) I I I
DBCTL[IN_MODE] DBCTL[POLSEL] DBCTL[OUT_MODE]

00
01
10
11

I EPWMxA

|

I
I
I
I
I
150 I EPWMxB
|
I
I
—f

These assume that DBCTL[OUT_MODE] = 1,1 and DBCTL[IN_MODE] =
enhanced modes are also possible, but not regarded as typical usage modes.

Active high (AH) mode. Neither EPWMxA nor EPWMXB is inverted (default).
Active low complementary (ALC) mode. EPWMXA is inverted.
Active high complementary (AHC). EPWMXxB is inverted.

Active low (AL) mode. Both EPWMxA and EPWMXxB are inverted.

0,0. Other



1. DBF#&

(4) Hin AR (ke %

EPWMxA in

EPWMxB in

R TAETHE

——— =

DBCTL[IN_MODE]

I
—

DBCTL[POLSEL]

I I Rising edge I 0 g9 I | Ost | EPWMxA

| 0s4 | delay | rReD |
m In Out , © | | I

| : 1

| 1 I (10-bit | I | |

| | counter) | I I I

I I I I I I

I I Falling edge I 0 g3 I I I

| 05 | delay lreo |1 so | e

I ~o—F—{ In Out I I ~——

O 1
| - | | [T o |
-bit
I I counter) I I I

DBCTL[OUT MODE]

1-0

OUT_MODE

Dead-band Output Mode Control
Bit 1 controls the S1 switch and bit 0 controls the SO switch shown in Figure

This allows you to selectively enable or bypass the dead-band generation for the falling-edge
and rising-edge delay.
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Rising edge

, | 0 s4 delay | ReD | "ot »
EPWMXxA in TG
IR = out L ﬁ | % |
5 1
| I (10-bit | I | |
| | counter) | | | |
I I I I I I
I I Falling edge I 0 g3 I I |
| 0g5 | delay | Fep | 150 | EPWMxB
| —~o—}—»] In out | [ —~o—}—»
®——C 1 S @ )
R o | | o |
| | counter) | | | |
- - }
DBCTL[IN_MODE] DBCTL[POLSEL] DBCTL[OUT_MODE]
EPWMxB in ®
o 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
> Active Low Complementary (ALC) 0 1 1 1
4 Active High (AH) 0 0 1 1
5 Active Low (AL) 1 1 1 1
EPWMxA Out = EPWMXA In (No Delay)
6 , ; Oor1 Oor1 0 1
EPWMxB Out = EPWMxA In with Falling Edge Delay
EPWMxA Out = EPWMXxA In with Rising Edge Delay
7 Oor1 Oor1 1 0

EPWMxB Out = EPWMxB In with No Delay
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4 Period >

Original | /
(outA) '

! RED—» #— ;

Rising Edge | | ;
Delayed (RED) | !
i ' | FED —» |l :

Falling Edge | | | !
Delayed (FED) | I :
1 | | | |

: - | |

y . 1 | | l
Active High [ | '
Complementary | | | :
(AHC) | | :

1 | | I

: || I :

: | | |

1 | | 1

Active Low | | :
Complementary ' !
(ALC) . I :

L | |

. || I |

: ] | |

| | |

| ! | |

Active High | | | I :
(AH) ' | | :

; | I :

1 | | | 1

1 | ! 1

Active Low : | i :
(AL) | :



3. FEIXER]ITHE

DB #5238 i3 DBRED FIDBFED 25 17 28 %5F b FF 5 A1 K P& Y5 AL
B ZE BT B [H]

TS %EIR (RED) = Ty x DBRED

NBEWSZEIR (FED) = Trpex X DBFED

Dead-Band Value Dead-Band Delay in pS

DBFED, DBRED TBCLK = SYSCLKOUT/1 TBCLK = SYSCLKOUT /2 TBCLK = SYSCLKOUT/4

0.01 uS 0.02 uS 0.04 uS

5 0.05 us 0.10 uS 0.20 pS

10 0.10 uS 0.20 uS 0.40 pS

100 1.00 uS 2.00 uS 4.00 uS

200 2.00 uS 4.00 uS 8.00 pS

300 3.00 uS 6.00 uS 12.00 pS

400 4.00 uS 8.00 uS 16.00 uS

500 5.00 uS 10.00 uS 20.00 psS

600 6.00 uS 12.00 uS 24.00 pS

700 7.00 uS 14.00 uS 28.00 uS

800 8.00 uS 16.00 pS 32.00 S

900 9.00 uS 18.00 uS 36.00 uS

1000 10.00 uS 20.00 uS 40.00 pS
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2. BT R AL I A% B UK Bl L

PWM

Controller

GND




PC+#H=

B T AR

Bypass

0
EPWMxA
EPWMxA > Start v
One (OS] WMA_ch 1’J
shot ":\
»> Clk
Pulse-width
. 4
SYSCLKOUT /8 PCCTL
OSHTWTH
[ ! Divider and PSCLK PCCTL
duty control [CHPEN]
PCCTL
[OSHTWTH] f
PCCTL[CHPFREQ]
T PCCTL[CHPDUTY]
»> Clk
One [
shot ~\]
EPWMxB v} start EFNMYB
ﬂ
| | |
EPWMXxA |
1 | ]
EPWMXBI | I | }
| |
| | | | \
|
F’SCLKJ_".".
|1 [ | \
L 14 AN L] |
covwn| [N AR
] | 1
| | |
crunme ] 1]



2. B REEILER

H UK G AR BORRE R AR — ik, i R 26405

(S VIS TR

Tistpuse = Tsyscikout X 8 X OSHTWTH

Bypass
0
EPWMXxA
EPWMxA #%- Start >
One SHT PWMA_ch 1J
"

’—ll

shot
Gk
Pulse-width
—»
SYSCLKOUT /8 PCCTL
OSHTWTH
[ ] Divider and PSCLK PCCTL
duty control [CHPEN]
PCCTL
[OSHTWTH] +
PCCTL[CHPFREQ]
Piilsasiiidi PCCTL[CHPDUTY]
4 v

Clk
One PWMB_ch [~
shot SHT 1
EPWMxB

EPWMxB ,\@
= Bypass J

Y

T




2. B REEILER

R/

(S VIS TR

STt T ON T AE e N SN S

Tistpuse = Tsysckout X 8 X OSHTWTH

41 | OSHTWTH One-Shot Pulse Width
0000 |1 x SYSCLKOUT / 8 wide ( = 80 nS at 100 MHz SYSCLKOUT)
0001 |2 x SYSCLKOUT / 8 wide ( = 160 nS at 100 MHz SYSCLKOUT)
0010 |3 x SYSCLKOUT / 8 wide ( = 240 nS at 100 MHz SYSCLKOUT)
0011 |4 x SYSCLKOUT / 8 wide ( = 320 nS at 100 MHz SYSCLKOUT)
0100 |5 x SYSCLKOUT / 8 wide ( = 400 nS at 100 MHz SYSCLKOUT)
0101 |6 x SYSCLKOUT / 8 wide ( = 480 nS at 100 MHz SYSCLKOUT)
0110 |7 x SYSCLKOUT / 8 wide ( = 560 nS at 100 MHz SYSCLKOUT)
0111 |8 x SYSCLKOUT / 8 wide ( = 640 nS at 100 MHz SYSCLKOUT)
1000 |9 x SYSCLKOUT / 8 wide ( = 720 nS at 100 MHz SYSCLKOUT)
1001 |10 x SYSCLKOUT / 8 wide ( = 800 nS at 100 MHz SYSCLKOUT)
1010 |11 x SYSCLKOUT / 8 wide ( = 880 nS at 100 MHz SYSCLKOUT)
1011 |12 x SYSCLKOUT / 8 wide ( = 960 nS at 100 MHz SYSCLKOUT)
1100 |13 x SYSCLKOUT / 8 wide ( = 1040 nS at 100 MHz SYSCLKOUT)
1101 |14 x SYSCLKOUT / 8 wide ( = 1120 nS at 100 MHz SYSCLKOUT)
1110 |15 x SYSCLKOUT / 8 wide ( = 1200 nS at 100 MHz SYSCLKOUT)
1111 |16 x SYSCLKOUT / 8 wide ( = 1280 nS at 100 MHz SYSCLKOUT)
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B

Bypass

WMA_ch

Divider and
duty control

PCCTL[CHPFREQ]
PCCTL[CHPDUTY]

+

PSCLK

BEGTL
[CHPEN]

y

\l EPWMxB

B

AR

|

|
(OSHTWTH)

|

|

|

EPWMxA 1> Start
One 0s
shot
1> Clk
Pulse-width
Py
SYSCLKOUT' PCCTL
[OSHTWTH]
PCETL
[OSHTWTH]
Pulse-width
1> Clk
One
shot
EPWMxB 1 Start
r Start OSHT pulse
\
EPWMXA in |
—_
\
|
esc [N
} —» — Prog. pulse width
\
OSHT;
\
EPWMXxA out|

i

1
|

Sustaining pulses

A 4
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EPWMxA »> Start
- OSHT, PWMA_ch 1J
- ek =k 10-8 | CHPDUTY Chopping Clock Duty Cycle
R, 000 |Duty = 1/8 (12.5%)
p 001 |Duty = 2/8 (25.0%)
SYSCLKO UT’—H’S »
= | OSHWTH] 010 |Duty = 3/8 (37.5%)
il PSCLK | [ChipEl 011 | Duty = 4/8 (50.0%
PCCTL duty control [CHPEN] Y= (50.0%)
[OSHTWTH] 100 | Duty = 5/8 (62.5%)
PCCTL[CHPFREQ
: PCCTL[[CHPDUTY} 101 | Duty = 6/8 (75.0%)
Pulse-width
il 110 | Duty = 7/8 (87.5%)
One PWMB_ch [~ 111 | Reserved
shot OSHT 1\|
EPWMxB 1> Start EPWMxB "
Bypass J
75 CHPFREQ Chopping Clock Frequency

000 | Divide by 1 (no prescale, = 12.5 MHz at 100 MHz SYSCLKOUT)
001 | Divide by 2 (6.25 MHz at 100 MHz SYSCLKOUT)
010 |Divide by 3 (4.16 MHz at 100 MHz SYSCLKOUT)
011 | Divide by 4 (3.12 MHz at 100 MHz SYSCLKOUT)
100 | Divide by 5 (2.50 MHz at 100 MHz SYSCLKOUT)
101 | Divide by 6 (2.08 MHz at 100 MHz SYSCLKOUT)
110 | Divide by 7 (1.78 MHz at 100 MHz SYSCLKOUT)
111 Divide by 8 (1.56 MHz at 100 MHz SYSCLKOUT)




Duty
1/8

Duty
2/8

Duty
3/8

Duty
4/8

Duty
5/8

Duty
6/8

Duty

87.5%

50%
62.5% | 375% | 12.5%

25%

_’I;’I‘_

PSCLK Period

afals il

PSCLK
period

10-8

CHPDUTY

000
001
010
011
100
101
110
111

Chopping Clock Duty Cycle
Duty = 1/8 (12.5%)

Duty = 2/8 (25.0%)
Duty = 3/8 (37.5%)
Duty = 4/8 (50.0%)
Duty = 5/8 (62.5%)
Duty = 6/8 (75.0%)
Duty = 7/8 (87.5%)
Reserved
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EPWMxSYNCI

EPWMxSYNCO

4l
. |

Time-Base
(TB)

.

Counter

Compare
(CC)

SIE =500 EPWMXINT
CTR=0 Event i PIE
Action >7| Trager EPWMxSOCA
- X
Qualifier CIREGHEN . | and b |
CTR=PRD JL (AQ) CTR = CMPB Interrupt
> > ADC
cTR=0L_ CTR_Dir _ (ET) | epwmxsoCB
CTR Dir .
EPWMxA
EPWMXxA > > X
Dead PWM- Trip
Band chopper
CTR=CMPA 1L Zone
> (DB) (PC) (T2) GPIO
EPWMxB MUX
EPWMXxB |» N P
CTR =CMPB JL
> CTR=0
EPWMXTZINT TZ1to TZ6
PIE —<




1. TZFERTAEIE

C1) JH B A =544

TZCTL[TZB]
TZCTUTZA — |
EPWMxA > Trip |—* EPWMxA
EPWMxB »| logic +» EPWMxB
A & A
@ »| Clear
Latch
c-by-cyc | Tri
cymo?iey - > CBC
(CBC) trip event
TZFRC[CBC] > Set
— 1
TZ1 o o L
TZZ —o7o St
E EEH i :>— Sync
TZ4 0 o
= o TZFLG[CBC]
TZ6 lo~o]
L___1 @ Clear
TZSEL[CBC1 to CBCS]
TZCLR[OST] »{ Clear
Latch )
orr\]%%réot Trip » OSHT
OSHT trip event
TZFRC[OSHT] > sét ! :
— 1
TZ1 i'} s [
TZ22 =N o4
TZ3 fo ] e
73 ! ey S0 I -/ S)mc
175 : o o] Async Trip
TZ6 “‘f“!
L_
TZSEL[OSHT1 to OSHT6) ¥ ?‘;LLGIOSH

Clear




1. TZFERTAEIE

(2) B ST

TZCTL[TZB]
TZCTUTZA] — |
EPWMxA > Trip |—* EPWMxA
EPWMxB » logic L EPWMxB
A & A
CTR=zero »{ Clear
Latch
c-by-cyc | Tri et
cymo?iey - » CBC
(CBC) trip event
TZFRCI[CBC] > -
— 1
7 —fo oy R
TZ2 —49 ] Set
TZ3 fo i } S
frorizss [~ ync
g ] TZFLG[CBC]
TZ5 | ]
TZ6 lo~o]
|-_+__I TZCLR[CBC]+] Clear
TZSEL[CBC1 to CBCH]
» Clear
Latch )
orr\]%%réot Trip OSHT
OSHT trip event
TZFRC[OSHT] > Sét ) i
R 1
TZ1 ii‘ih ™
TZ2 o o
TZ3 o ~of T N
T —lo~~e— ) 2 T1om™
TZ5 foof Async Trip
TZ6 lo~o|
I
TZSEL[OSHT1 to OSHT6 > ?;LLGIOSH

Clear
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r

Ty S—

EPWMxA | Trip |—* EPWMxA
EPWMxB »] logic I EPWMxB
& & &
CTR=zero 4 Clear
Latch
c-by-cyc | Tri ”
o mo%;iey . » CBC
(CBC) trip event
TZFRC[CBC] > L
— 1
TZ fo o L
Iz i R o Set
TZ3 0 o
71 — oo | >—sime
175 Lo™~o] TZFLG[CBC]
TZ6 lo~~o]
|-—+_—l TZCLR[CBC]»] Clear
TZSEL[CBC1 to CBCH]
TZCLR[OST] » Clear
Latch )
Orr]r?[-)?ir:am Trip > OSHT
OSHT trip event
TZFRC[OSHT] - Sét ) ¥
— 1
TZ1 e T [
TZ22 o o
TZ3 oo
T2 —+5 o >T et

TZB When a trip event occurs the following action is taken on output EPWMxB. Which trip-zone pins
can cause an event is defined in the TZSEL register.

00 High impedance (EPWMxB = High-impedance state)
01 Force EPWMXxB to a high state

10 Force EPWMXxB to a low state

11 Do nothing, no action is taken on EPWMXxB.
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TZFLG[INT] TZFLGICBC]
TZCLR[INT] —— Clear Clear }«— TZCLR[CBC]
Latch — Latch
Set | Set j¢&— C_BC
TZEINT[CBC] trip event
TZFLG[OST]
M s S, Generate
e L interrupt Clear }«— TZCLR[OST]
(PIE) pulse when ‘—G;M
1 input=1 Latch
| Sef fo— OSHT
TZEINT[OST] trip event
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2. B FEAEADC S EE B-S0CA/SOCB

EPWMxSYNCI

EPWMxSYNCO

. |

Time-Base
(TB)

L

Counter

Compare
(CC)

CIR=FAD, EPVVRINT
il X
CTR= 0 _ | Event
Action "1 ™9 | epwmixsoca
= X
Qualifier | SR =CMPA , 1 and
CTR=PRD L | (AQ) CTR=CMPB _ | Interrupt
4 >
CTR=0-1_ CTR Dir . | (ET) | EPWMxSOCB
CTR Dir
. EPWMXxA
EPWMA > >
Dead PWM‘ Tnp
CTR=CMPA L Band | | chopper Zone
> (DB) (PC) T2)
EPWMXxB
EPWMB - > >
CTR = CMPB /L
> CTR=0
_ EPWMXTZINT TZ1to TZ6

b |




R TR

1. ETHEH =4 rh i sk
2. BYF=AEADC B EhE2-S0CA/SOCB

clear

CTR=Zero > ) l EPWMxINTn
Event Trigger p] /n pj PIE
Module Logic \
CTR=PRD 4 count N
clear
CTRU=CMPA
P ETSEL reg l
CTR=CMPA —»| CTRD=CMPA f EPWMxSOCA
; : = p /N
?;ZEEZ: CTRU=CMPB ETPS reg N
P count
CTR=CMPB —p| CTRD=CMPB <—T
b ETFLG reg desr ADC

q—

EPWMxSOCB ~——
p /n B

ETCLR reg
CTR_dir

ETFRC reg count

r %
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ETCLR[INT] —

EPWMXINT <@

U

2-0 INTSEL

—| Clear
] set LatchT» ETFLGIINT]
®
ETPS[INTCNT]
Generate 1]l ¢ 0 ﬁ @
Lo Ll Clear CNT |«
pulse _
when x ETFRC[INT]
B | 0 +\]¥ Counter 000 |40
| 001 & CTR=Zero
| 200 [<— cTRU=CMPA
ETSEL[INT] @ 101 &= CTRD=CMPA
101 &= CTRU=CMPB
ETPS[INTPRD] 1t [ SIRCSCOMPE
ePWM Interrupt (EPWMx_INT) Selection Options
000 Reserved
001 Enable event time-base counter equal to zero. (TBCTR = 0x0000)
010 Enable event time-base counter equal to period (TBCTR = TBPRD)
011 Reserved
100 Enable event time-base counter equal to CMPA when the timer is incrementing.
101 Enable event time-base counter equal to CMPA when the timer is decrementing.
110 Enable event: time-base counter equal to CMPB when the timer is incrementing.
14 Enable event: time-base counter equal to CMPB when the timer is decrementing.
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ETCLR[INT] —p] Clear

iR

EPWMxINT <4—@— pulse

Latch ETFLG[INT
5| set [T
®
ETPS[INTCNT]
Generate 1le0 ETSEL[INTSEL]
0

interrupt Clear CNT |+
when 2-bit ETFRC[INT]
L« [~— Counter

input = 1 000
| 001
| 010
| Inc CNT P 011

100 | «— CTRU=CMPA
ETSEL[INT] @ 101 l4— CTRD=CMPA

101 l+— CTRU=CMPB
111 |« CTRD=CMPB

TR=Zero
TR=PRD

L

ETPS[INTPRD]

3-2

INTCNT

00
01
10
11

ePWM Interrupt Event (EPWMx_INT) Counter Register

These bits indicate how many selected ETSEL[INTSEL] events have occurred. These bits are
automatically cleared when an interrupt pulse is generated. If interrupts are disabled,
ETSEL[INT] = 0 or the interrupt flag is set, ETFLG[INT] = 1, the counter will stop counting
events when it reaches the period value ETPS[INTCNT] = ETPS[INTPRD].

No events have occurred.
1 event has occurred.
2 events have occurred.

3 events have occurred.
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Latch ETFLG[INT
3| set [INT]
@

ETPS[INTCNT]
Generate 1|le-0 ETSEL[!NTSEL]
- Interrupt Clear CNT
EPWMxINT €«—®—  pulse .
when ; ETFRC[INT]
0
input = 1 _‘_\F Counter 000

A

44— 0
| 001 |«— CTR=Zero
| 010 l«— CTR=PRD
| Inc CNT p 011 ke=0

100 | ¢— CTRU=CMPA

ETSEL[INT] 101 | ¢— CTRD=CMPA
) 101 ¢ CTRU=CMPB

ETPS[INTPRD] {f CTRD=CMPB

Bits | Name ePWM Interrupt (EPWMx_INT) Period Select
1-0 | INTPRD 00 |Disable the interrupt event counter. No interrupt will be generated and ETFRC[INT] is
ignored.

01 Generate an interrupt on the first event INTCNT = 01 (first event)
10 Generate interrupt on ETPS[INTCNT] = 1,0 (second event)
" Generate interrupt on ETPS[INTCNT] = 1,1 (third event)
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Laiel ETFLG[INT
| set T—’ [INT]
®

ETPS[INTCNT]
Generate 1€ 0 ETSEL[INTSEL]
EBWI <IN IOt Clear CNT [+
EPWMxINT «<—@—  pulse -
when a ETFRCI[INT]
0l <«
T input =1 \F Counter = .
| 001 |4— CTR=Zero
| 010 |+— CTR=PRD
| Inc CNT 011 0
100 | ¢— CTRU=CMPA
ETSEL[INT] 101 | ¢— CTRD=CMPA
101 |«— CTRU=CMPB
ETPS[INTPRD] 111 |4~ CTRD=CMPB

© a5 W {d Ge i ETSEL [INTEN] =1 H H Wi bR & AZETFLG LINT]=0, M|
PR W I ETFLGLINT] B 1, A1 £ 28 ETPS [INTCNT ] V5
%, JEEHTEG

@ UISETSEL[INTEN]=0, BRXETFLG[INT]=1, WA =4 vk,

@ WISETSEL[INTEN]=1HETFLG[INT]=1, " ke hiteasia 15 Er
i ELBIETFLGLINTI 8 A, By —ANp W IEEHATH 5 —1
TR
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S DhRERALL, AN [E] AR METFLG [SOCA] # B A J5 1= AR i SR ik b

ETCLR[SOCA] _ plClear
Latcht——» ETFLG[SOCA]

p1 Set
®
ETPS[SOCACNT]
ﬁ ETSEL[SOCASEL]
G t Clear CNT [—<
e ETFRC[SOCA]
| q SOC wp 2-bit
SOCA pulse ¢ Counter 000 ¢ 0
—I_I— - e | 001 |-€— CTR=Zero
npe=1 | Inc CNT 010 |<«— CTR=PRD
| 011 |-« 0
ail 100 |-¢— CTRU=CMPA
ERELOGRER] 101 |-«— CTRD=CMPA
ETPS[SOCAPRD 101 |—¢— CTRU=CMPB
[ ] 111 |-¢— CTRD=CMPB
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SOCBF 7= 4= 5 SOCAFH [H]

ETCLR[SOCB] —p|

socB ¢ O<|‘ i

ETPS[SOCBPRD]

111

Clear
Latchl—» ETFLG[SOCB]
p | Set
ETPS[SOCBCNT]
ETSEL[SOCBSEL]
Clear CNT |+
Ge;ggie ETFRC[SOCB]
2-bit
puse |<+— T Counter 000} o
when | 001 CTR=Zero
input = 1 | 010 CTR=PRD
| Inc CNT 011 0
100 CTRU=CMPA
ETSEL[SOCBEN] 101 CTRD=CMPA
101 CTRU=CMPB

CTRD=CMPB



FHI\i

- HE 5 2R K B R A B e PWM

. PWMEA R
. R

v ePWMT R
. ePWEHFES
. BlF



CL 45 & e P B ) 45



FHI\i

- HE 5 2R K B R A B e PWM

. PWMEA R
. R

v ePWMT R
. ePWEHFESS
. BlF



1. ANFEBET 2 4BUCK

Ext Syncin
Master (optional)
Phase reg Syncin
En .-
o —> EPWMIA
— EPWM1B
CTR=zero —9© o
CTR=CMPB —0 /
7 X —o
(1) SyncOut
Master2 %
Phase reg Syncln
En
CT > EPWM2A
—» EPWM2B
CTR=zero —©
CTR=CMPB —©
Bl 5
(:2_) SyncOut
Master3 -
Phase reg Syncin
En
=X v ET — EPWM3A
— EPWM3B
CTR=zero —0 5
CTR=CMPB —©
o X _,_/
\
(3) SyncOut

ey

B FR) 92 1

Vinl o i l aas Py 5 Vout
Buck #1 =~
EPWM1A
VinZz © J_ J_ v £ 0 Vout2
Buck #2 =~
EPVWM2A
Vin3 © l aaas LS o NVout3
A Buck#3 ==
EPWM3A
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i

700 950

1200

|

| !
EPWM1IA I A

|

/
Pulse center —/

700 1120

|
|
|
|
CH
| | A

EPWMS3A

Indicates this event triggers an interupt CB| Indicates this event triggers an ADC start
A | of conversion
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{Note: code for only 3 modules shown)

Initialization Time

EPWM Module 1 config

EPwmlRegs.TBERD = 1200; // Peried = 1201 TBCLK counts
EPwmlRegs . TBPHS.half.TBPHS = 0; // Set Phase register toc zero
EPwmlRegs .TBCTL.bit .CTRMODE = TB_COUNT_UP; // Rsymmetrical mode
EPwmlRegs .TBCTL.bit .PHSEN = TB DISABLE; // Phase loading disabled
EPwmlRegs.TBCTL.bit .PRODLD = TB SHADOW;

EPwmlRegs.TBCTL.bit .SYNCOSEL = TB SYNC DISABLE;

EPwmlRegs .CMPCTL.bit.SHDWAMODE = CC SHADOW;

EPwmlRegs.CMPCTL.bit.SHDWBMODE = CC_SHADOW;

EPwmlRegs.CMPCTL.bit.LOADAMODE = CC CTR_ ZERO; // load on CTR=Fero

EPwmlRegs .CMPCTL.bit.LOADBMODE = CC_CTR_ZERO; // load on CTR=Zero

EPwmlRegs .AQCTLA.bit.PRD = AQ CLERR;

EPwmlRegs .AQCTLA.bit.CAU = AQ SET;

EPFWM Module 2 config

EPwm2Regs .TBPRD = 1400; // Period = 1401 TBCLK counts
EPwm2Regs . TEPHS . half.TBPHS = 0; // Set Phase register to zero
EPwm2Regs . TBCTL.bit .CTRMODE = TB_COUNT_UP; // Asymmetrical mode
EPwm2Regs . TECTL.bit .PHSEN = TE DISABLE; // Phase loading disabled
EPwm2Regs . TBCTL.bit.PRDLD = TB_SHADOW;

EPwm2Regs .TBCTL.bit .S¥YNCOSEL = TB SYNC DISABLE;

EPwm2Regs .CMPCTL.bit.SHDWAMODE = CC SHADOW;

EPwm2Regs .CMPCTL.bit . SHDWBMODE = CC_SHADOW;

EPwm2Regs.CMPCTL.bit.LOADAMODE = CC CTRE_ ZERO; // load on CTR=Fero

EPwm2Regs .CMPCTL.bit.LOADBMODE = CC CTRE ZERO; // load on CTR=Zero

EPwm2Regs .AQCTLA.bit.PRD = AQ CLEAR;

EPwm2Regs . AQCTLA.bit.CAU = BQ SET;

EPWM Module 3 config

EPwm3Regs.TBPRD = B800; // Pericd = 801 TBCLK counts
EPwm3Regs .TBPHS.half.TBPHS = 0; // Set Phase register to zero
EPwm3Regs.TBCTL.bit.CTRMODE = TB_COUNT _UP;

EPwm3Regs .TBCTL.bit .PHSEN = TB DISABLE; // Phase loading disabled
EPwm3Regs . TBCTL.bit .PRDLD = TB SHADOW;

EPwm3Regs .TBCTL.bit .S¥YNCOSEL = TB SYNC DISABLE;

EPwm3Regs .CMPCTL.bit.SHDWAMODE = CC_SHADOW;

EPwm3Regs .CMPCTL.bit.SHDWBMODE = CC SHADOW;

EPwm3Regs .CMPCTL.bit.LOADAMODE = CC CTR_ ZERO; // load on CTR=EZero
EPwm3Regs .CMPCTL.bit.LOADBMODE = CC_CTR_ZERO; // load on CTR=Zero
EPwm3Regs .AQCTLA.bit.PRD = AQ CLEAR;

EPwm3Regs .AQCTLA.bit.CAU = AQ SET;

Run Time (Note: Example execution of one run-time instant)
EPwmlRegs.CMPA.half .CMPA = 700; // adjust duty for ocutput EPWM1A
EPwmZRegs .CMPA.half .CMPA = 700; // adjust duty for cutput EPWM2A
EPwm3Regs.CMPA.half.CMPA = 500; // adjust duty for ocutput EPWM3A
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T

I
- 8 il
| '}
Vinl © J_ J_ o Yout1l
{ophanal) EPWM1A
Master
Phase reg Syncln e =
En : i PRt avel
OT —> EPWMI1A Vin2 o 141 l © Vout2
L » EPWM1B SR
CTR=zero —O—___ Buck #2 =~
CTR=CMPB —© [ ,.
o & EPWM1B J
SyncOut = —
Vind o J_ J_ L e L o Vout3
Sy A Buck#3 T
Phase reg Syneln EPWM2A
En ol o
d=X O—C —> EPWM2A = =
2 L .- Vind © o o Voutd
CTR=zero —O | EPYINZE IR
CTR=CMPB —O i —
Xx—0O ( A Buck#d T
SyncOut ( EPWM2B
v il "




iNELal

I
1
ol

P T 25 -BUCK

=]

2.

600

EPWM1A

500

500

EPWM1B

EPWM2A

EPWM2B
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T
// EPWM Module 1 config
EPwmlRegs.TBERD = 600; // Periocd = 1200 TBCLEK counts
EPwmlRegs.TBPHS.half.TBPHS = 0; // Set Phase register to zero
EPwmlRegs.TBCTL.bit .CTRMODE = TB COUNT UPDOWN; // Symmetrical mode
EPwmlRegs.TBCTL.bit .PHSEN = TB DISABLE; // Master module
EPwmlRegs . TBCTL.bit . PRDLD = TB SHADOW;
EPwmlRegs.TBCTL.bit.SYNCOSEL = TE CTR ZERO; // 8ync down-stream module
EPwmlRegs.CMPCTL.bit . SHDWAMODE = CC_SHADOW;
EPwmlRegs.CMPCTL.bit . SHDWEMODE = CC SHADOW;

EPwmlRegs.CMPCTL.bit .LOADAMODE CC_CTR ZERO; // load on CTR=Zero
EPwmlRegs.CMPCTL.bit .LOADBMODE = CC_CTR ZERO; // load on CTR=Zero

EPwmlRegs.AQCTLA.bit.CAU = AQ SET; // set actions for EPWM1A
EPwmlRegs . AQCTLA.bit.CAD = AD CLEAR;
EPwmlRegs.AQCTLE.bit.CBU = AQ SET; // set actions for EPWM1B
EPwmlRegs.AQCTLE.bit.CBD = AQ CLEAR;

// EPWM Module 2 config
EPwm2Regs . TEPRD = 600; // Periocd = 1200 TBCLEK counts
EPwm2Regs.TEPHS.half.TBPHS = 0; // Set Phase register to zero
EPwm2Regs.TBCTL.bit .CTRMODE = TB_COUNT UPDOWN; // Symmetrical mode
EPwm2Regs . TBCTL.bit.PHSEN - TB ENABLE; // Slave module
EPwmZ2Regs . TBCTL.bit .PRDLD = TB_SHADOW;
EPwm2Regs.TBCTL.bit .SYNCOSEL = TB SYNC IN; // sync flow-through

EPwmZRegs . CMPCTL .bit . SHDWAMODE = CC SHADOW;

EPwm2Regs . CMPCTL .bit . SHDWEMODE CC_SHADOW;
EPwm2Regs . CMPCTL .bit . LOADAMODE = CC CTR ZERO; // load on CTR=Fero
EPwmZRegs . CMPCTL .bit .LOADBMODE = CC CTR ZERO; // load on CTR=Zero
EPwm2ZRegs.AQCTLA.bit.CAU = AQ SET; // set actions for EPWMZA
EPwm2Regs.AQCTLA.bit .CAD = AQ CLEAR;

EPwm2Regs . AQCTLE .bit .CBU AQ SET; // set actions for EPWM2EBE
EPwmZRegs . AQCTLE .bit .CBD = AQD CLEAR;

//

// Run Time (Note: Example execution of one run-time instance)

DU GV A S SN RS -
EPwmlRegs .CMPA.half.CMPA = 400; // adjust duty for output EPWM1A
EPwmlRegs.CMPE = 200; // adjust duty for output EPWM1B
EPwm2Regs .CMPA.half.CMPR = 500; // adjust duty for output EPWM2A

EPwm2Regs .CMPE = 300; // adjust duty for output EPWM2B
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Ext Syncin Vit s |
{Optlgnan ? *— — g O Vouﬂ
Master 5
Phase reg J o 1 | |
. Syncln oA -
n
d=0°

QT — EPWM1A ‘—f %_.

CTR=zero —o—_ — EPWM1B

o
—_—
CTR=CMPB —=¢ o _
X —0 J H_ 1 i £
SyncOut EPWM1B i
® ® .
Slave I L 1
Phase reg & nilh
- vDC_bus N
N O_Ii W ? = ————e—o0\V, »
|_
CTR=zero —= —» EPWM2B J » 1 | |
CTR=CMPB —=© EBWMOA
X —o -
SyncOut . :HE | |
v
|_ -3 ik
J Sl T~ A A
EPWM2B —
® . o
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// EPWM Module

EPwmlRegs
EPwmlRegs
EPwmlRegs
EPwmlRegs
EPwmlRegs
EPwmlRegs

EPwmlRegs.
EPwmlRegs.
EPwmlRegs.
EPwmlRegs.

EPwmlRegs
EPwmlRegs
EPwmlRegs
EPwmlRegs

// EPWM Module

EPwm2Regs
EPwm2Regs
EPwmZRegs
EPwm2Regs
EPwm2Regs
EPwm2Regs

EPwm2Regs.
EPwmZRegs.
EPwmZRegs.
EPwm2Regs.

EPwm2Regs
EPwmZRegs
EPwm2Regs
EPwm2Regs

EDwmlRegs.

EPwmlRegs.
EPwm2Regs.
EPwm2Regs.

1 config

.TBPRD = 600;

.TBPHS.half .TBPHS = 0;
.TBCTL.bit.CTRMODE = TB_COUNT_ UPDOWN;
.TBCTL.bit.PHSEN = TB DISABLE;
.TBCTL.bit.PRDLD = TB SHADOW;
.TBCTL.bit.SYNCOSEL = TB CTR ZERO;
CMPCTL.bit .SHDWAMODE = CC_SHADOW;
CMPCTL.bit .SHDWBMODE = CC_ SHADOW;
CMPCTL.bit .LORDAMODE = CC CTR ZERO;
CMPCTL.bit .LOADEMCDE = CC CTR_ZERO;
JAQCTLA .bit .ZRO = AQ SET;
LAQCTLA.bit.CAU = AQ CLEAR;
.AQCTLB.bit.ZRO = AQ CLEAR;
LAQCTLB.bit.CAD = AQ SET;

2 config

.TBPRD = 600;

.TBPHS.half.TBPHS = 0;
.TBCTL.bit.CTRMODE = TB_COUNT_ UPDOWN;
.TBCTL.bit.PHSEN = TB ENABLE;
.TBCTL.bit.PRDLD = TB SHADOW;
.TBCTL.bit.SYNCOSEL = TB SYNC IN;
CMPCTL.bit .SHDWAMODE = CC_SHADOW;
CMPCTL.bit .SHDWBMODE = CC_SHADOW;
CMPCTL.bit .LOADAMCDE = CC CTR_ ZERO;
CMPCTL.bit .LOADEMCDE = CC CTR ZERO;
.AQCTLA.bit.ZRO = AQ SET;

LAQCTLA .bit .CAU = AQ CLEAR;
LAQCTLB.bit.ZRO = AQ CLEAR;
.AQCTLB.bit .CAD = AQ SET;
CMPA.half.CMPA = 400;

CMPE = 200;

CMPA.half.CMPA = 500;

CMPE = 250;

//
'y
/i
//

//

//
/

//

£l
//
ff
//

/
//

Period = 1200 TBCLK counts
Set Phase register to zero
Symmetrical mode

Master module

Sync down-stream module
load on CTR=Zero

load on CTR=Zero

set actions for EPWM1A
set acticons for EPWM1B
Period = 1200 TECLK counts
Set Phase register to zero
Symmetrical mode

Slave module

sync flow-through

load on CTR=Zero

load on CTR=Zero

set acticons for EPWM1A

set actions for EPWMI1R

adjust duty for output EPWM1A & EPWM1B

adjust point-in-time for ADCS50C trigger
adjust duty for output EPWMZA & EDWMZEB
adjust point-in-time for ADCSOC trigger
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Ext Syncin
(optional)
Master
Phase reg Syncin

CTR=zero —©
CTR=CMPB —©
> X —o
'@ SyncQOut

-<—-/D—I— — EPWM1A
CTR=zero —o—_ S
CTR=CMPB —0o
W—D
s
) SyncOut
Slaye .
Phase reg Syncin
-ﬂ—ﬁ T —* EPWMZ2A
CTR=zero —o \( e
CTR=CMPB —©
N ——
@ SyncOut
Slave
hase reg Syncln
En
®=0 -'T — EPWM3A
—* EPWM3B

= RIS AR A% B9 ]

—9 8 *—
— — —
EPWMIA | «q EPWM2A | e EPWM3A | |«
— — —
VAB ¢
VCD ¢
VEr
— —
EPWM1B | e EPWM2B | ey EPWM3B | e
— — —

3 phase inverter #1

3 phase motor
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// configuration

f/=====================================================================

/4 Initialization Time

[ f========================f/ EPWM Module 1 config
EPwmlRegs.TEPRD = 800; // Periocd = 1600 TBCLEK counts
EPwmlRegs.TBPHS.half .TBPHS = 0; // Set Phase register to zero
EFwmlRegs.TECTL.bit.CTRMODE = TE_COUNT_ UFDOWN; S/ symmetrical mode
EPwmlRegs.TECTL.bit.PHSEN = TE DISABLE; // Master module
EPwmlRegs . TECTL.bit.PRDLD = TE SHADOW:
EPwmlReds.TBECTL.bit .S¥NCOSEL = TB_CTR_ZERO; // sync down-stream module
EPwmlRegs .CMPCTL.Dit . SHDWAMODE = CC SHADOW;
EPwmlRegs .CMPCTL.Dit .SHDWBMODE = CC SHADOW;
EPwmlRegs . CMPCTL.bit . LORDAMODE = CC_CTR_ZERO; // load con CTR=Eerc
EFwmlRegs.CMPCTL.bit . LORDBMODE = CC_CTER_ZERO; J/ load on CTR=Zero
EbwmlRegs AQCTLA.bit .CAU = AQ SET; // set acticns for EPWM1A
EPwmlRegs.AQCTLA.bit .CAD = AQ CLEAR;
EPwmlRegs .DECTL.bit .OUT MODE = DBE_FULL ENAEBLE; // enable Dead-band module
EPwmlRegs .DECTL.bit .POLSEL = DBE_ACTV HIC; J/ RActive Hi complementary
EPwmlRegs.DBEFED = 50; // PED = 50 TBCLES
EbwmlRegs.DBERED = 50; // RED = 50 TBCLKsS

// EPWM Module 2 config
EPwmZRegs.TBPRD = B0O; // Period = 1600 TBCLK counts
EPwmZRegs . TBPHS . half . TBPHS = 0; // sSet Phase register to zero
EPWmMZRegs . TECTL.bit . CTRMODE = TE_COUNT UPDOWN ; J/ symmetrical mode
EPwm2Regs .TECTL.bit .PHSEN = TE ENABLE; // 8lave module
EPwmZRegs.TECTL.bit .PRDLD = TE_SHADCOW;
EPwmzRegs.TECTL.bit.SYNCOSEL = TB_SYNC IN; /4 sync flow-through
EPwWmzRegs . CMPCTL.bit . SHDWAMODE = CC_SHRDOW;
EbwmZRegs . CMPCTL.bit . SHDWBMODE = CC_SHADOW;
EPwm2Regs . CMPCTL.bit . LORDAMODE = CC_CTR_ZERO; /{ load on CTR=Zero
EPwmZRegs . CMPCTL.Dit .LOADBMODE = CC CTR ZERO; // load on CTR=Eeroc
EPwm2Regs . AQCTLA. DIt .CAU = AQ SET; // set actions for EPWM2ZA
EDwWmZRegs . AQCTLA.bit .CAD = AQ CLEAR;
EPFwmzRegs .DECTL.bit.0UT MODE = DB_FULL ENABLE; // enable Dead-band module
EPwm2Regs .DECTL.bit . POLSEL = DE_ACTV _HIC; J/ Active Hi complementary
EPwmZRegs .DBFED = 50; // FED = 50 TBCLEKS
EPwm2Regs .DERED = 50; /{ RED = 50 TBCLKS

// EPWM Module 2 config
EPwm3Regs.TBPRD = 800; // Period = 1600 TBCLEK counts
EPwm3Regs.TBPHS.half .TBPHS = 0; // Set Phase register tec zero
EPwm3Regs.TECTL.bit.CTRMODE = TE_ COUNT_ UPDOWN; /4 Symmetrical mode
EPwmiRegs.TECTL.bit .PHSEN = TE ENABLE; // 8lave module
EPwm3Regs . TECTL.bit . PRDLD = TB SHADOW;
EFwm3Regs . TECTL.bit . SYNCOSEL = TB_SYNC IN; // sync flow-through
EPwm2Regs . CMPCTL.Dit . SHDWAMODE = CC SHADOW;
EPwmiRegs . CMPCTL.bit . SHDWBMODE = CC_SHADOW;
EPwm3Regs .CMPCTL.bit . LOADAMODE = CC_CTER_ZERO; // load on CIR=Eero
EPwm3Regs .CMPCTL.bit . LORDBMODE = CC_CTR_ZERO; // load on CTR=Zero
EbwmiRegs . AQCTLA.bit .CAU = AQ SET; // set actions for EPWM3A
EPWm3Regs .AQCTLA . bit .CAD = AQ CLEAR;
EPwm2Regs .DECTL.b1it .QUT MODE = DB _FULL ENAELE; f/ enable Dead-band module
EPwm2Regs .DECTL.bit .POLSEL = DBE_ACTV HIC; // Rctive Hi complementary
EPwm3Regs .DBEFED = 50; // PED = 50 TBCLEsS
EPwm2Regs .DERED = 50; // RED = 50 TBCLKS

J// Run Time (Note: Example execution of one run-time instant)

/1= “=

EPwmlREegs . CMPA . half.CMPA = 500; // adjust duty for output EPWM1A
EPwmzZRegs .CMPA. half.CMPA = &00; S/ adjust duty for output EPWM2A
EPwmiRegs . CMPA. half.CMPA = T00; // adjust duty for output EPWM3A
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Ext Syncin
(optional)
— FFFFh 4 TBCTR[0-15]
Phase reg Syncin Master Module
= 600 600
s M | » EPwMiA  TBPRD
Crre —» EPWM1B
=Zero —o- 0000
CTR=CMPB —0
X —0
i _
(13,' SyncOut CTR=PRD |" " > time
; (SycnOut) |
15 |
e FFFFh 4 TBCTR[0-15] |
o 2. l¢—a2— Phase = 120°
ase reg Syncin Slave Module | |
En TBPRD — S | -
d=120° T —» EPWM2A
L » EPWM2B  TBPHS —p4
CTR=zero —0
L
CTR=CMPB —0 e
. X —0 Syneln h h
( E_j Syncout Y > time

!
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« 3R 150MHz CPU #i%& T, 150 kHz, 25%[11 5% FRPWME H BT st 57 1]
TBPRDFICMPAMHE -

}._ fowm = 150 kHz 4.{

Period
Compare

Counter

" frgak = 150 MHz

PWM Pin
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« 3R 150MHz CPU #i& T, 150 kHz, 25% 1A X HRPWME H FIF % 3 1)
TBPRDFICMPAMHE -

e fopu=150kHz —

Period
Compare -

Counter

L trae = 150 MHzZ j
PWM Pin







