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ABSTRACT

In the Application-Specific Microcontrollers (ASM) device family, there are different types of PWM modules:
EPWM (Enhanced Pulse-Width Modulator) and MCPWM (Multi-Channel Pulse-Width Modulator) module. Most
C2000 devices such as F2837xD, F28003x and F28P55x have utilized the EPWM module. The F28E12x
devices are the first to utilize the MCPWM module.

The MCPWM module was designed as a low-cost version of the EPWM module specifically for motor control
applications. More specifically, a single MCPWM module is intended to drive a 3-phase motor. For this reason, a
single MCPWM instance can have up to six outputs unlike the EPWM module which only has two. Still, the core
functionality of the MCPWM module remains the same.

Due to the reduced feature-set of MCPWM, and the combination of three PWM pairs into a single MCPWM
instance, the programming procedure for the two modules have significant differences which are addressed

in this document. The programming procedures and feature differences for the time-base, counter-compare,
action-qualifier, and other submodules are detailed. The recommended workarounds to successfully migrate an
EPWM-based application to MCPWM are described in this application note.
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1 Introduction

Before migrating an EPWM application to MCPWM, there are high-level feature differences between the two
modules to determine whether migration between the two modules is feasible for an existing application. Once
this evaluation is complete, users can begin migrating a EPWM code to MCPWM. This document highlights
differences for both register and driverlib-based programming. Differences between EPWM and MCPWM are
divided between the following submodules:

* Time-based submodule

» Counter-compare submodule
* Action qualifier submodule

+ Deadband submodule

* Trip-zone submodule

» Event trigger submodule

« PWM X-BAR
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2 Key Differences Between EPWM and MCPWM
The key feature differences between EPWM and MCPWM are listed below.

» Each MCPWM instance has up to six outputs instead of two (1A, 1B,2A, 2B, 3A, 3B)

» Single TBCTR for one MCPWM instance (all PWM pairs within an MCPWM instance share a single TBCTR)

» Separate shadow registers for TBPRD, CMPA, and so forth are visible to users. Users must write to the
shadow registers directly to use shadow loading

* Removed features: HRPWM, TZ interrupt, digital compare submodule, chopper submodule

» Dead-band, trip-zone, time base counter settings shared across three PWM pairs, reducing design flexibility

To visualize the differences between EPWM and MCPWM, the block diagrams for both modules are shown
below.

Time Base EPWMXINT
Signals N Event PIE
EPWMxSYNCI Action Counter Compare Trigger | EpwMxSOCA
— ¥ Qualifier Signals and
CTR=PRD (AQ) Digital Compare Inte'zzr_nl'_upt ADC
EPWMxSYNCO Tim(eT-BB)ase ctr=0 1t Signals ED | epwmxsocs
Digital Compare CTR_Dir
Signals g
T1 ePWMxA
U —  »| ePWMxXA ¥ B > PWVXB GPIO GPIO
T2 ePWMx
N > > MUX MUX
| SPWMXB I ead PWM-
CTR=CMPA 1L Band chopper
(DB) (PC) =
Counter | CTR =CMPB L Trip )| 771 to 123 Input X-BAR
Compare Zone |I_ P
(CC) CTR = CMPC 1L (tz) | EMUSTOP —
CTR =CMPD 1L _CTR=PRD | CLOCKFAILL
> ___CTR=0__ ] D SYSCTRL
EPWMxTZINT EQEPXERR [CEcerx ]
PIE TZTto TZ3
Digital ECCDBLERR 28x RAM/
Compare Flash ECC
Digital Compare (Dg) PIEVECTERR
Signals CMPSSx _EPWM XBAR
Figure 2-1. EPWM Block Diagram
Time Base MCPWMXxINT
Signals Event PIE
MCPWMxSYNCI Action Counter Compare Trigger SOCA _
— Qualifier Signals and SOCB
CTR=PRD 1L (AQ) 4’“") Zone Int%r;upt coce " aoc
MCPWMxSYNCO| Tine-Base J—] Signals (ET) e >
(TB) — > >
CTR.Dir =
MCPWMx_1A
U PWMIA |—» > MCPWM’;—m >
PWM1B > > — >
BWM2A Dead MCPWMx_2A 5PIO
CTR = PWMx_CMPA L “| Band MCPWMx 28 | vix
AL PWM2B »| (DB)  Fucemncan
Counter | CTR =PWMx_CMPB L | pwm3a |—» Trip X >
Compare |——*» PWM3B g | Zone | MCPWMx_3B |
(cC) CTR=CMPC L (T2)
—> = TZ1
CTR = CMPD L CTR=PRD | 21 ] Pwm
L~ > CTR=0 X-BAR
— " TZ8
Figure 2-2. MCPWM Block Diagram
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3 Time-Base Submodule Differences

The Time-Base submodule is responsible for the PWM frequency and synchronization between EPWM or
MCPWM modules. This section details differences between the Time-Base Submodule in EPWM and MCPWM.

The feature differences of the MCPWM Time-Base submodule when compared to EPWM are as follows:

» Addition of memory mapped Time-Base Period shadow register (TBPRDS). When shadow loading is
enabled, this register must be written to directly instead of the active register (TBPRD).

» Clock divider and high speed clock divider combined into single divider (TBCTL.CLKDIV) on MCPWM

* One-shot sync feature removed on MCPWM

*  Down-Count mode removed on MCPWM

+ CTRMAX flag removed

* Up to 3 PWM pairs share the same counter (phase-shifting between PWM pairs must be implemented via
Counter-Compare Submodule)

I

TBRD le— TBCTL[PRDLD]
| Period Shadow |
| TBRD |
|| PeriodActive | TBCTL(SWFSYNC)
— — — — —— —

161 DCAEVT1.sync®

IL CTR=PRD
TBCTR[15:0] ———— DCBEVT1.sync®
16 JL EpwmxsYNCI
Counter  Reset
UP/DOWN
Zero Mode — TBCTL[CTR:MODE]
Dir
’ Load oo
ax
: Sync Output EPWMxSYNCO

clk Select

TBCTR TBCTL[PHSEN]

Counter Active Reg T
A .
EPWMSYNCOUTEN Peripheral | EPWMxSYNCPER
Sync Output |—»
Phase Active Reg TBCTL3
GLDCTL2 T
HRPCTL
SYSCLK Clock TBCLK
Prescale

I

TBCTL[HSPCLKDIV]
TBCTK[CLKDIV]

A. These signals are generated by the digital compare (DC) submodule.

Figure 3-1. EPWM Time-Base Submodule Block Diagram
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I —————— -
TBPRDS le— TBCTL[PRDLD]
l Period Shadow |
I TBRD |
|| PeriodActive |, TBCTL(SWFSYNC)
| IS——— — — —
16L> T CTR=PRD
TBCTR[15:0] —-—
16 JL McPwMxsYNCI
Counter  Reset
2 UP/DOWN
ero Mode |— TBCTL[CTR:MODE]
Dir Load o6 TBCTL MCPWMxSYNCO
Max \ [SYNCOSEL] >
clk !
1BCTR TBCTL[PHSEN]
Counter Active Reg
MCPWMxSYNCPER
L TBCTL
[SYNCPERSEL] >
TBPHS
Phase Active Reg
SYSCLK Clock TBCLK
Prescale

I

TBCTL[CLKDIV]

A. These signals are generated by the digital compare (DC) submodule.

Figure 3-2. MCPWM Time-Base Submodule Block Diagram

3.1 Register Differences

The register differences for the Time-Base Submodule between EPWM and MCPWM are listed in Table 3-1.

Table 3-1. Time-Base Submodule Register Differences Between EPWM and MCPWM

EPWM MCPWM Description
TBCTL2.0SHTSYNC - One-shot Sync Out Feature Removed on MCPWM
TBCTL2.0SHTSYNCMODE - One-shot sync out feature removed on MCPWM

TBCTL2.PRDLDSYNC

Shadow loading of period on SYNC input pulse removed

on MCPWM
TBCTL3.0SSFRCEN - One-shot sync out feature removed on MCPWM
TBPHS.TBPHSHR - HRPWM not present on MCPWM

TBSTS.CTRMAX

CTRMAX flag removed on MCPWM

TBCTL.HSPCLKDIV

TBCTL.CLKDIV

High Speed TBCLK Pre-scaler

TBCTL.SWFSYNC

TBCTL.SWSYNC

Bitfield name change

SYNCINSEL.SEL

TBCTL.SYNCISEL

Dedicated SYNC input select register combined into
TBCTL register, refer to TBCTL register description.

SYNCOUTEN.CMPBEN

TBCTL.SYNCOSEL

Dedicated SYNC input select register combined into
TBCTL register, refer to TBCTL register description.

SYNCOUTEN.CMPCEN

TBCTL.SYNCOSEL

Dedicated SYNC input select register combined into
TBCTL register, refer to TBCTL register description.

SYNCOUTEN.CMPDEN

TBCTL.SYNCOSEL

Dedicated SYNC input select register combined into
TBCTL register, refer to TBCTL register description.
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Table 3-1. Time-Base Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM MCPWM Description
TBCTL2.0SHTSYNC - One-shot Sync Out Feature Removed on MCPWM

Dedicated SYNC input select register combined into

SYNCOUTEN.DCAEVT1EN TBCTL.SYNCOSEL ) ) L
TBCTL register, refer to TBCTL register description.
Dedicated SYNC input select register combined into

SYNCOUTEN.DCBEVT1EN TBCTL.SYNCOSEL ) ) L
TBCTL register, refer to TBCTL register description.
Dedicat YNC input select regist i int

SYNCOUTEN SWEN TBCTL SYNCOSEL edicated S C input select regis .er combmz?d Im o]
TBCTL register, refer to TBCTL register description.
Dedi YNC i | i i i

SYNCOUTEN ZEROEN TBCTL SYNCOSEL edicated S C input select reglst.er comblne.d .lnto
TBCTL register, refer to TBCTL register description.

YNCPER | f HRPCTL regi TBCTL

HRPCTL.PWMSYNCSEL TBCTL.SYNCPERSEL SYNCPER control moved from HRPCTL register to TBC
register

- TBPRDS.TBPRDS Addition of memory-mapped TBPRD shadow register

i TBSTSCLR.SYNCI Atd(tjitiotr:.tof separate register for clearing SYNC input
status bi

3.2 Driverlib Differences

The driverlib differences between EPWM and MCPWM are listed in Table 3-2.
Table 3-2. Differences between EPWM and MCPWM

EPWM Function

MCPWM Function

Explanation

EPWM_clearTimeBaseCounterOverflowEvent

CTRMAX flag removed on MCPWM

EPWM_disableOneShotSync

One-Shot Sync Out feature removed on
MCPWM

EPWM_enableOneShotSync

One-Shot Sync Out feature removed on
MCPWM

EPWM_getTimeBaseCounterOverflowStatus

CTRMAX flag removed on MCPWM

EPWM_selectPeriodLoadEvent

TBPRD only loaded on CTR= 0 event

EPWM_setOneShotSyncOutTrigger

One-Shot Sync Out feature removed on
MCPWM

EPWM_startOneShotSync

One-Shot Sync Out feature removed on
MCPWM

EPWM_clearSyncEvent

MCPWM_clearSyncStatus

Function name change

EPWM_setClockPrescaler

MCPWM_setClockPrescaler

Number of arguments changed due to
combination of clock-dividers

EPWM_disableSyncOutPulseSource

MCPWM_setSyncOutPulseMode

OR gate of enabled/disabled SYNCO
signals replaced with mux

EPWM_enableSyncOutPulseSource

MCPWM_setSyncOutPulseMode

OR gate of enabled/disabled SYNCO
signals replaced with mux

EPWM_getTimeBasePeriod

MCPWM_getTimeBasePeriodActive

Function name change to indicate TBPRD
has a corresponding shadow register
TBPRDS that is written to unless freeze
loading is selected

EPWM_setTimeBasePeriod

MCPWM_setTimeBasePeriodActive

Function name change to indicate TBPRD
has a corresponding shadow register
TBPRDS that is read from unless freeze
loading is selected
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Table 3-2. Differences between EPWM and MCPWM (continued)

EPWM Function

MCPWM Function

Explanation

MCPWM_getTimeBasePeriodShadow

Addition of memory mapped TBPRD
register

MCPWM_setSyncPulseSource

Addition of driverlib function to set
SYNCPER source

MCPWM_setTimeBasePeriodShadow

Addition of memory mapped TBPRD
register

SPRADL7 — JULY 2025
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4 Counter-Compare Submodule Differences

The Counter-Compare Submodule determines the timing of EPWM/MCPWM events such as rising or falling
edges of the PWM output, ADC triggers, or CPU interrupts. The feature differences of MCPWM when compared
to EPWM are as follows:

Addition of memory mapped shadow registers PWMx_CMPAS, PWMx_CPMBS, CMPCS, CMPDS

Separate CMPA and CMPB registers for each PWM pair: PWM1_CMPA, PWM1_CMPB, PWM2_CMPA, etc.
CMPC and CMPD are shared across all 3 PWM pairs
No shadow loading of CMPx registers on sync events

DCAEVT1.sync”
DCBEVT1.sync

EPWMXSYNCI

TBCTL[SWFSYNC]

CMPCTL
[LOADAMODE]

- E
CTR = Zero
DCAEVT1.sync"”
DCBEVT1.sync

EPWMxSYNCI
TBCTL[SWFSYNC]

CMPCTL

e —— ——

Time TBCTR[15:0] 16
Base »
(TB) v
Module ﬂ- CTR = CMPA
CMPA[15:0] ° o /Counler
v Compare A
CMPCTL
[LOADASYNC] =1 CMPCTL
Y [SHDWAFULL]
Shadow load | Compare A Active Reg. I
0 —p ot CMPA CMPCTL
Compare A Shadow Reg. I " [SHDWAMODE] >

CMPCTL
[LOADBSYNC]

Shadow load

TBCTR[15:0]

v

\ﬂ- CTR = CMPB

cMPB[15:0] 16

» c
———4——1 .

00—

[LOADBMODE]
- E
CTR = Zero
DCAEVT1.sync
DCBEVT1.sync”

EPWMxSYNCI
TBCTL[SWFSYNC]

CMPCTL2

\'T_k

'I CMPB
Compare B Shadow Reg.

e e e e e ——

TBCTR[15:0]

cmpci15:0) 16

Counter
ompare B

MPCTL

I CMPB [SHDWBFULL]
R Compare B Active Reg. I CMPCTL
I [SHDWBMODE]

J-I_ CTR = CMPC

Counter

e o ———

> Compare C
CMPCTL2
[LOADCSYNC] e e e e em— e—
CMPC CMPCTL2
Shadow load J Compare C Active Reg. L [SHDWCMODE]
0 > 'I CMPC N >
Compare C Shadow Reg. I

[LOADCMODE]
- E
CTR = Zero

®)
DCAEVT1.sync R
DCBEVT1.sync

EPWMxSYNCI
TBCTL[SWFSYNC]

CMPCTL2

16
TBCTR[15:0] N

16

J-I_ CTR = CMPD

e e e e e ——

CMPD[15:0] Counter

> Compare D

CMPCTL2
[LOADDSYNC] [ — e e ———

CMPD CMPCTL2

Shadow load I Compare D Active Reg. I [SHDWDMODE]

0 ’ 'I CMPD < >
Compare D Shadow Reg. I

[LOADDMODE]

- E
CTR = Zero

Figure 4-1. Counter-Compare Submodule Block Diagram for EPWM

Action
Qualifier
(AQ)
Module
AA
—» SOCA
Event I—% SOCB
Trigger
and
Interrupt
ET) b EPwMxINT
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Time TBCTR[15:0] 16
Base »
(TB) v B
Module ﬂ, CTR = PWMx_CMPA
PWMx_CMPA15:0] "6 /:oumer
v Compare A
CMPCTL
[PWMx_LOADAMODE]
CTR =PRD PWMx_CMPA At
Shadow load Compare A Active Reg. I ction
—> Qualifier
I PWMx_CMPAS (AQ)
CTR = Zero Compare A Shadow Reg. I Module
e —— ——
TBCTR[15:0] .
\J_L CTR = PWMx_CMPB
PWMx_CMPB[15:0] 16 /Counter
CMPCTL > Compare B
[PWMx_LOADBMODE]
CTR =PRD PWMx_CMPB
Shadow load Compare B Active Reg. I
’ I PWMx_CMPBS
CTR = Zero Compare B Shadow Reg. I
e —— ——
TBCTR[15:0] _
» v
J_L CTR = CMPC
cmpcptso] 16 Counter
CMPCTL > Compare C
[LOADCMODE]
—— 1 — =1 SOCA
CTR = PRD CMPC —» SOCB
Shadow load Compare C Active Reg. I TEri‘éegr::r —> 2888
I CMPCS and ’
CTR = Zero Compare C Shadow Reg. I Interrupt
e — — — — — ED > McPwmMxNT
16
TBCTR[15:0] .
J_L CTR = CMPD
cmpD[15:0] 16 Counter
CMPCTL > Compare D
[LOADDMODE]
CTR =PRD CMPD
Shadow load Compare D Active Reg. I
I CMPDS
CTR = Zero Compare D Shadow Reg. I
e —— ——

Figure 4-2. Counter-Compare Submodule Block Diagram for MCPWM

4.1 Register Differences
The register differences between EPWM and MCPWM for the Counter-Compare Submodule are listed in .
Table 4-1. Counter-Compare Submodule Register Differences Between EPWM and MCPWM

EPWM MCPWM Description
- CMPCS.CMPCS Addition of memory-mapped shadow register for CMPC
- CMPDS.CMPDS Addition of memory-mapped shadow register for CMPD
CMPA.CMPA PWMx_CMPA.PWMx_CMPA Separate CMPA registers for each PWM pair
CMPA.CMPA PWMx_CMPAS.PWMx_CMPAS Addition of memory-mapped shadow registers for CMPA
CMPB.CMPB PWMx_CMPB.PWMx_CMPB Separate CMPB registers for each PWM pair
CMPB.CMPB PWMx_CMPBS.PWMx_CMPBS Addition of memory-mapped shadow registers for CMPB
CMPCTL.LOADAMODE CMPCTL.PWMx_LOADAMODE Separate shadow load bits for CMPA for each PWM pair
CMPCTL.LOADBMODE CMPCTL.PWMx_LOADBMODE Separate shadow load bits for CMPB for each PWM pair
Shadow load configuration of CMPD moved from

CMPCTL2.LOADCMODE CMPCTL.LOADCMODE CMPCTL2 to CMP?:TL

SPRADL7 — JULY 2025 EPWM to MCPWM Migration Guide 9
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Table 4-1. Counter-Compare Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM

MCPWM

Description

CMPCTL2.LOADDMODE

CMPCTL.LOADDMODE

Shadow load configuration of CMPC moved from
CMPCTL2 to CMPCTL

CMPCTL.LOADBSYNC

Loading CMPx registers on SYNCIN pulse removed from
MCPWM

CMPCTL.SHDWAFULL

Replaced by memory-mapped shadow registers for CMPA

CMPCTL.SHDWAMODE

Shadow or active mode not selectable on MCPWM; only
shadow load event needs to be configured and correct
active or shadow register written to.

Note
Writing to the active register on MCPWM
takes no effect unless freeze loading is
selected in CMPCTL.LOADxMODE

CMPCTL.SHDWBFULL

Replaced by memory-mapped shadow registers for CMPA

CMPCTL.SHDWBMODE

Shadow or active mode not selectable on MCPWM; only
shadow load event needs to be configured and correct
active or shadow register be written to.

Note
Writing to the active register on MCPWM
takes no effect unless freeze loading is
selected in CMPCTL.LOADXxMODE

CMPCTL2.LOADCSYNC

Loading CMPx registers on SYNCIN pulse removed from
MCPWM

CMPA.CMPAHR

HRPWM removed from MCPWM

CMPCTL.LOADASYNC

Loading CMPx registers on SYNCIN pulse removed from
MCPWM

CMPB.CMPBHR

HRPWM removed from MCPWM

CMPCTL2.LOADDSYNC

Loading CMPx registers on SYNCIN pulse removed from
MCPWM

CMPCTL2.SHDWCMODE

Shadow or active mode not selectable on MCPWM; only
shadow load event needs to be configured and correct
active or shadow register written to.

Note
Writing to the active register on MCPWM
takes no effect unless freeze loading is
selected in CMPCTL.LOADXxMODE

CMPCTL2.SHDWDMODE

Shadow or active mode not selectable on MCPWM; only
shadow load event needs to be configured and correct
active or shadow register written to.

Note
Writing to the active register on MCPWM
takes no effect unless freeze loading is
selected in CMPCTL.LOADXxMODE
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4.2 Driverlib Differences

The driverlib differences between EPWM and MCPWM for the Counter-Compare Submodule are listed in Table
4-2.

Table 4-2. Counter-Compare Submodule Driverlib Differences Between EPWM and MCPWM
EPWM Function MCPWM Function Explanation

Addition of memory mapped CMPx shadow
- MCPWM_getCounterCompareShadowValue registers y mapp

Addition of memory mapped CMPx shadow
- MCPWM_setCounterCompareShadowValue registers ry mapp

. Function name change to indicate difference
EPWM_getCounterCompareValue | MCPWM_getCounterCompareActiveValue ) ) .
between active register and shadow register

. Function name change to indicate difference
EPWM_setCounterCompareValue |MCPWM_setCounterCompareActiveValue ) ) .
between active register and shadow register

Shadow mode is not enabled or disabled on

EPWM_disableCounterCompareSh MCPWM. Only shadow load event is selected
adowlLoadMode and correct active or shadow register is written
to.

Shadow register full flag replaced by memory
EPWM_getCounterCompareShado

- mapped shadow register that can be read or
wStatus

written to by the user.
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5 Action-Qualifier Submodule Differences

The Action-Qualifier Submodule determines PWM output behavior on specified events such as CMPx events,
CTR=0 or CTR=TBPRD events. The feature difference of MCPWM when compared to EPWM are as follows:

+ Addition of memory mapped shadow registers AQCTLAS, AQCTLBS
» Separate AQCTLA and AQCTLB registers for each PWM pair: PWM1_AQCTLA, PWM1_AQCTLB,

PWM2_AQCTLA, etc.

« T1/T2 events removed from MCPWM

TBCLK

CTR=PRD JL

Action-qualifier (AQ) Module

AQCTL[15:0]
Action-qualifier control register

AQCTLA[15:0]
Action-qualifier control A

CTR=Zero JL

AQCTLBJ[15:0]
Action-qualifier control B

CTR=CMPA JL

CTR=cMPB JL

AQSFRCJ[15:0]
Action-qualifier S/W force

ePWMA _

ePWMB _

AQCSFRCJ3:0] (shadow)

CTR_dir continuous S/W force
T1 .

> AQCSFRC[3:0] (active)
T2 continuous S/W force

Y

AQCTLA2[15:0]
Additional Action-qualifier control A

AQCTLB2[15:0]
Additional Action-qualifier control B

Figure 5-1. Action-Qualifier Submodule Block Diagram for EPWM

12 EPWM to MCPWM Migration Guide

Copyright © 2025 Texas Instruments Incorporated

SPRADL7 — JULY 2025
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SPRADL7
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRADL7&partnum=

13 TEXAS

INSTRUMENTS
www.ti.com Action-Qualifier Submodule Differences
Action-qualifier (AQ) Module
AQCTL[15:0]
Action-qualifier control register
TBCLK s PWMx_AQCTLA[15:0] MCPWMx_1A_

Action-qualifier control A MCPWMx_1B_

CTR=PRD JL

MCPWMx_2A
PWMx_AQCTLB[15:0] X5
CTR=Zero JL Action-qualifier control B MCPWMx_2B_

MCPWMx_3A

CTR=PWMx CMPA JL PWMx_AQSFRC[15:0]

Action-qualifier S/W force MCPWMx_3B_

CTR = PWMx_CMPB JL

PWMx_AQCSFRC[15:0]
CTR_dir One-time software force

Figure 5-2. Action-Qualifier Submodule Block Diagram for MCPWM

5.1 Register Differences
The Action-Qualifier Submodule register differences between EPWM and MCPWM are listed in Table 5-1.

Table 5-1. Action-Qualifier Submodule register differences between EPWM and MCPWM
EPWM MCPWM Description

Addition of memory mapped shadow register

; PWMx_AQCTLAS.CAD
X AQ AQCTLAS

Addition of memory mapped shadow register

- PWMx_AQCTLAS.CAU
AQCTLAS

Addition of memory mapped shadow register

- PWMx_AQCTLAS.CBD
AQCTLAS

Addition of memory mapped shadow register

; PWMx_AQCTLAS.CB
X AQCTLAS.CBU AQCTLAS

Addition of memory mapped shadow register

; PWMx_AQCTLAS.PRD
X AQCTLAS AQCTLAS

Addition of memory mapped shadow register

; PWMx_AQCTLAS.ZR
X AQCTLAS.ZRO AQCTLAS

Addition of memory mapped shadow register

; PWMx_AQCTLBS.CAD
X AQ AQCTLBS

Addition of memory mapped shadow register

; PWMx_AQCTLBS.CAU
X AQ AQCTLBS

Addition of memory mapped shadow register

; PWMx_AQCTLBS.CBD
X AQ AQCTLBS

Addition of memory mapped shadow register

- PWMx_AQCTLBS.CBU
AQCTLBS

Addition of memory mapped shadow register

- PWMx_AQCTLBS.PRD
AQCTLBS

Addition of memory mapped shadow register

; PWMx_AQCTLBS.ZR
X AQCTLBS.ZRO AQCTLBS
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Table 5-1. Action-Qualifier Submodule register differences between EPWM and MCPWM (continued)

EPWM MCPWM Description
Register name change for continuous software forced
AQCSFRC.CSFA PWMx_AQSFRC.PWMA action qualifier behavior. Register replicated for each
PWM pair.
Register name change for continuous software forced
AQCSFRC.CSFB PWMx_AQSFRC.PWMB action qualifier behavior. Register replicated for each
PWM pair.
AQCTL.LDAQAMODE AQCTL.PWMx_LDAQAMODE Register repeated for each PWM pair
Loadi f acti lifi ist YNC input
AQCTL.LDAQASYNC ) oading of action qualifier registers on SYNC inpu
removed from MCPWM
AQCTL.LDAQBMODE AQCTL.PWMx_LDAQBMODE Register repeated for each PWM pair
Loadi f acti lifi i YNC i
AQCTL.LDAQBSYNC i oading of action qualifier registers on SYNC input
removed from MCPWM
Shadow loading is not enabled or disabled on
AQCTL.SHDWAQAMODE - MCPWM. Only shadow load events are selected and
correct active or shadow register is written to
Shadow loading is not enabled or disabled on
AQCTL.SHDWAQBMODE - MCPWM. Only shadow load events are selected and
correct active or shadow register is written to
AQCTLA.CAD PWMx_AQCTLA.CAD Register repeated for each PWM pair
AQCTLA.CAU PWMx_AQCTLA.CAU Register repeated for each PWM pair
AQCTLA.CBD PWMx_AQCTLA.CBD Register repeated for each PWM pair
AQCTLA.CBU PWMx_AQCTLA.CBU Register repeated for each PWM pair
AQCTLA.PRD PWMx_AQCTLA.PRD Register repeated for each PWM pair
AQCTLA.ZRO PWMx_AQCTLA.ZRO Register repeated for each PWM pair
AQCTLA2.T1D - T1 or T2 events removed from MCPWM
AQCTLA2.T1U - T1 or T2 events removed from MCPWM
AQCTLA2.T2D - T1 or T2 events removed from MCPWM
AQCTLA2.T2U - T1 or T2 events removed from MCPWM
AQCTLB.CAD PWMx_AQCTLB.CAD Register repeated for each PWM pair
AQCTLB.CAU PWMx_AQCTLB.CAU Register repeated for each PWM pair
AQCTLB.CBD PWMx_AQCTLB.CBD Register repeated for each PWM pair
AQCTLB.CBU PWMx_AQCTLB.CBU Register repeated for each PWM pair
AQCTLB.PRD PWMx_AQCTLB.PRD Register repeated for each PWM pair
AQCTLB.ZRO PWMx_AQCTLB.ZRO Register repeated for each PWM pair
AQCTLB2.T1D - T1 or T2 events removed from MCPWM
AQCTLB2.T1U - T1 or T2 events removed from MCPWM
AQCTLB2.T2D - T1 or T2 events removed from MCPWM
AQCTLB2.T2U - T1 or T2 events removed from MCPWM
Register name change for one-time software forced
AQSFRC.ACTSFA PWMx_AQOTSFRC.PWMA action qualifier events. Register repeated for each
PWM pair.
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Table 5-1. Action-Qualifier Submodule register differences between EPWM and MCPWM (continued)

EPWM

MCPWM

Description

AQSFRC.ACTSFB

PWMx_AQOTSFRC.PWMB

Register name change for one-time software forced
action qualifier events. Register repeated for each
PWM pair.

AQSFRC.OTSFA

Separate bitfield for triggering action qualifier
events removed. Configuring one-time action qualifier
software force behavior triggers action automatically

AQSFRC.OTSFB

Separate bitfield for triggering action qualifier
events removed. Configuring one-time action qualifier
software force behavior triggers action automatically

AQSFRC.RLDCSF

Shadow loading of action qualifier software force
events is removed

AQTSRCSEL.T1SEL

T1 or T2 events removed from MCPWM

AQTSRCSEL.T2SEL

T1 or T2 events removed from MCPWM

5.2 Driverlib Differences

The Action-Qualifier Submodule driverlib differences between EPWM and MCPWM are listed Table 5-2.
Table 5-2. Action-Qualifier Submodule Driverlib Differences Between EPWM and MCPWM

EPWM Function

MCPWM Function

Explanation

MCPWM_setActionQualifierActionCompleteSh
adow

Additional function for shadow register

MCPWM_setActionQualifierActionShadow

Additional function for shadow register

EPWM_setActionQualifierAction

MCPWM_setActionQualifierActionActive

Function renamed to indicate this writes to the active
register and not the shadow register

EPWM_setActionQualifierActionCo
mplete

MCPWM_setActionQualifierActionCompleteAc
tive

Function renamed to indicate this writes to the active
register and not the shadow register

EPWM_setActionQualifierContSWF
orceAction

MCPWM_setActionQualifierSWAction

MCPWM_setActionQualifierSWAction shared
between continuous and one-time AQ software forced
events

EPWM_disableActionQualifierShad
owLoadMode

Shadow loading not enabled or disabled on MCPWM.
Only shadow load event is selected and correct
shadow or active register is written to by the user

EPWM_setActionQualifierContSWF
orceShadowMode

Shadow loading not enabled or disabled on MCPWM.
Only shadow load event is selected and correct
shadow or active register is written to by the user

EPWM_setActionQualifierT1Trigger
Source

T1 or T2 removed from MCPWM

EPWM_setActionQualifierT2Trigger
Source

T1 or T2 removed from MCPWM

EPWM_setAdditionalActionQualifie
rActionComplete

T1 or T2 removed from MCPWM
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6 Dead-Band Submodule Differences

The Dead-Band Submodule creates dead time between edges of complementary PWM outputs, and inverts and
swaps PWM outputs as needed. The feature differences of the MCPWM Dead-Band submodule when compared
to EPWM are as follows:

Dead-band settings shared across all three PWM pairs within an MCPWM module. This is due to the
MCPWM's intended use to drive a 3-phase motor by six PWM channels where the PWM configurations for
each channel pair are nearly identical.

Addition of memory-mapped shadow registers for DBRED, DBFED

Half-cycle clocking mode removed from MCPWM since HRPWM is not present

PWMA
DBCTL .
[LOADREDMODE] R'S'[',IglaEf 9
- e ————— — " — " — "
o == LT T
0 adow 0 wpath 0 s6
I I oere0 || M ’_I_O\OI_,
! in  Active Out .._DO_'_O | | { S| | OutA
—og (14-bit counter) | 82 ! I 1
|1 I I I I I I I
| | lrT————n I | I | I I
| | | 1 I I I I I I I
| | | | S8 | I I I I I I I
1
| | (N _|_A_I I I I I I I
I I : Faling Edge | : : : : ] | o g |
— Delay 0 W—p
S3 OutB
: 0 : :_ ] |[ osreD : W 9 |
In Active  Qut DC O
I W (14-bit counter) | I 1 I —to | B path I I
|+ w52 I[ oereo l¢f DBCTL
- |L_Shadow__1 "} 1LoaDFEDMODE]
I DBCTL[HALFCYCLE]
PWMB
I | DBCTL[OUT_MODE]
DBCTL[IN_MODE] DBCTL[DEDB_MODE] DBCTL[POLSEL] DBCTL[OUTSWAP]
Figure 6-1. Dead-Band Submodule Block Diagram for EPWM
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PWMA
DBCTL Rising Edge
[LOADREDMODE]  pelay
|__'| I_____| | =" |
DBRED I 0 I I
| I Shadow | I I I
0 ——0 I A path 0 S6
o I DoBren | M ’_F%I_,
¢4L0\01—f In  Active Out «»—DO—'—O | I S1 | —}o I OutA
—o sS4 (14-bit counter) 1 S2 1 1
| | lrT———|—n | | | | | |
L N I I e
| [ I N
| | I FalingEdge | | : | : | l o g |
— Delay | o | M
| == | s3 1 outs
O
g Ee N [T e e
In  Active Out | O | B path | |
| | <5 88| (14-bit counter) | 1 0 pa
0 — — - —
RN DBFED (% DBCTL -
e J [ Shadow | | [LOADFEDMODE]
PWMB T
| I DBCTL[OUT_MODE]
DBCTL[IN_MODE] DBCTL[DEDB_MODE] DBCTL[POLSEL] DBCTL[OUTSWAP]

Figure 6-2. Dead-Band Submodule Block Diagram for MCPWM

6.1 Register Differences
The Dead-Band Submodule Register differences between EPWM and MCPWM are listed in Table 6-1.
Table 6-1. Dead-Band Submodule Register Difference Between EPWM and MCPWM

EPWM MCPWM Description

- DBFEDS.DBFEDS Addition of memory-mapped shadow register for DBFED
- DBREDS.DBREDS Addition of memory-mapped shadow register for DBRED
DBCTL.HALFCYCLE - Half-cycle clocking mode removed from MCPWM

Shadow loading not enabled or disabled on MCPWM.
DBCTL.SHDWDBFEDMODE - Only shadow load event is selected and correct active or
shadow register written to.

Shadow loading not enabled or disabled on MCPWM.
DBCTL.SHDWDBREDMODE - Only shadow load event is selected and correct active or
shadow register written to.

Shadow loading not enabled or disabled on MCPWM.
DBCTL2.LOADDBCTLMODE - Only shadow load event is selected and correct active or
shadow register written to.

Shadow loading not enabled or disabled on MCPWM.
DBCTL2.SHDWDBCTLMODE - Only shadow load event is selected and correct active or
shadow register written to.

DBFEDHR.DBFEDHR - HRPWM removed from MCPWM
DBREDHR.DBREDHR - HRPWM removed from MCPWM
SPRADL7 — JULY 2025 EPWM to MCPWM Migration Guide 17
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6.2 Driverlib Differences

The Dead-Band Submodule driverlib differences between MCPWM and EPWM are listed in Table 6-2.
Table 6-2. Dead-Band Submodule Driverlib Differences Between MCPWM and EPWM

EPWM Function

MCPWM Function

Explanation

MCPWM_setFallingEdgeDelayCountS
hadow

Addition of memory-mapped shadow register for DBFED

MCPWM_setRisingEdgeDelayCountS
hadow

Addition of memory-mapped shadow register for DBRED

EPWM_setFallingEdgeDelayCount

MCPWM_setFallingEdgeDelayCountA
ctive

Function name change to indicate difference between
active register and shadow register

EPWM_setRisingEdgeDelayCount

MCPWM_setRisingEdgeDelayCountA
ctive

Function name change to indicate difference between
active register and shadow register

EPWM_disableDeadBandControlShad
owlLoadMode

Shadow loading not enabled or disabled on MCPWM. Only
shadow load event is selected and correct shadow / active
register is written to by the user.

EPWM_disableFallingEdgeDelayCoun
tShadowLoadMode

Shadow loading not enabled or disabled on MCPWM. Only
shadow load event is selected and correct shadow / active
register is written to by the user.

EPWM_disableRisingEdgeDelayCount
ShadowLoadMode

Shadow loading not enabled or disabled on MCPWM. Only
shadow load event is selected and correct shadow / active
register is written to by the user.

EPWM_setDeadBandControlShadowL
oadMode

No shadow register for DBCTL

EPWM_setDeadBandCounterClock

Half-cycle clocking mode removed from MCPWM
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7 Trip-Zone Submodule Differences

The Trip-zone Submodule is used to override the PWM output to be a safe state based on external or software-
based events. The feature differences of the MCPWM Trip-Zone submodule when compared to EPWM are as

follows:

Digital Compare Submodule removed
Notion of TRIPn and TZn no longer applies; replaced with just TZ1-TZ8
Each TZn signal is directly driven by a PWM X-BAR output instead of special internal signals like

INPUTXBAR[1-3]

Trip zone settings are shared across all 3 PWM pairs, similar to dead-band submodule
Software forced tripping (TZFRC) is removed from MCPWM; use action-qualifier software force events or

software-controlled GPIOs as a

substitute

Separate TZ interrupt removed; now shared with a single MCPWM interrupt

TRIPx | Digital
TZx Compare

7| Submodule

TZCTLDCA[DCAEVT1U, DCAEVT1D, DCAEVT2U, DCAEVT2D}———r
TZCTL[TZA, DCAEVT1, DCAEVT2

DCAEVT1 force

DCAEVT2.force >

DCBEVT2 force ,,

TZCLR[CBCPULSE]

EPWMXA (from PC submodule) —p

TZCTL2[TZAU, TZAD, ETZE}T

EPWMA
Trip  |—» EPWMxA
Logic

DCAEVT1.force —»
DCAEVT2.force —

TZCTL[TZB, DCBEVT1, DCBEVT2
TZCTL2[TZBU, TZBD, ETZE
A

EPWMxB (from PC submodule) —»]

TZCTLDCB[DCBEVT1U, DCBEVT1D,

DCBEVT2U, DCBEVT2D]

EPWMB
DCBEVT1.force = 1rip | —» EPWMXB

DCBEVT2.force —

Logic
CTR = PRD 01
Clear
10
CTR = Zero 00 Clear
CBC Latch
TZFRC[CBC] Set
TZ1 oo v
T oo Sync Set
— T~ TZFLG[CB
Tz O\O TZCLR[CBC] GICBC]
TZ4 o ) —pf Clear
T75 oo
TZ6 Q
DCAEVT2.force el
DCBEVT2.force oo Cycle_]_b_y -CE:yCle (CBC)
) rip Events
CAPEVT —fo ~o—]
TZSEL[CBC1 to CBC6, DCAEVT2, DCBEVTZ]
TZSEL2[CAPEVTCBC]
TZCLR[OST] Clear
OSHT Latch Trip
TZFRC[OSHT] Set
Vil o~ vy v Async
vl O ~~o Sync Clear Set Trip
773 oo TZFLGIOST]
74 oo |
75 oo
176 oo
DCAEVT1 force oo
DCBEVT1.force oo One-Shot (OSHT)
CAPEVT oo Trip Events

TZSEL[OSHT1 to OSHT6, DCAEVT1, DCBEVT1]
TZSEL2[CAPEVTOST]

Figure 7-1. Trip-Zone Submodule Block Diagram for EPWM
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TZCTL[TZA]—;
—>]
MCPWMA (from DB submodule) |—] MC—?X\;MA > MCPWMA
> Logic
TZCTL[TZB]—l
MCPWMB
MCPWMB (from DB submodule Tri —» MCPWMB
TZCTL[CBCPULSE] ( ) Logﬁ’c
CTR =PRD » » 01
Clear
10 *‘
CTR = Zero . » 00 Clear
CBC Latch
= Set
T oo v
22 o ™o Sync Set
= TZCBCOSTCLR
173 oo (CBCx) TZCBCOSTFLAG[CBCx]
TZ4 o o b —P> Clear
175 o o
76 oo
177 oo Cycle-by-Cycle (CBC)
= Trip Events
TZ8 o o
TZSEL [CBCx]
TZCBCOSTCLR[OSTx] Clear
OSHT Latch
'|___-| Set

TZ1 o o v v

75 oo Sync Clear  Set

773 oo TZCBCOSTFLAG[OSTX]

TZ4 0 o D—o

775 oo

76 oo

=5 oo One-Shot (OSHT)

E Trip Events

778 o ™o

TZSEL [CBCX]

Figure 7-2. Trip-Zone Submodule Block Diagram for MCPWM
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7.1 Register Differences

The Trip-Zone Submodule Register differences between EPWM and MCPWM are listed in Table 7-1.
Table 7-1. Trip-Zone Submodule Register Differences Between EPWM and MCPWM

EPWM MCPWM Description
LOCK.TZCFGLOCK - Locking feature removed from MCPWM
LOCK.TZCLRLOCK - Locking feature removed from MCPWM
CBC and OST Trip Fl | ist
TZCBCCLR.CBC1 TZCBCOSTCLR.CBC1 an fip Fag clear registers
combined
CBC and OST Trip Fl | ist
TZCBCCLR.CBC2 TZCBCOSTCLR.CBC2 an rip Fag clear registers
combined
CBC and OST Trip Fl | ist
TZCBCCLR.CBC3 TZCBCOSTCLR.CBC3 an rip Flag clear registers
combined
CBC and OST Trip Flag clear registers
TZCBCCLR.CBC4 TZCBCOSTCLR.CBC4 )
combined
CBC and OST Trip Flag clear registers
TZCBCCLR.CBC5 TZCBCOSTCLR.CBC5 .
combined
CBC and OST Trip Fl | ist
TZCBCCLR.CBC6 TZCBCOSTCLR.CBC6 an rip Flag clear registers
combined
- TZCBCOSTCLR.CBC7 Additional TZ7 Trip Signal
- TZCBCOSTCLR.CBC8 Additional TZ8 Trip Signal

TZCBCCLR.DCAEVT2

Digital Compare Submodule removed

TZCBCCLR.DCBEVT2

Digital Compare Submodule removed

TZCBCFLG.CBC1

TZCBCOSTFLAG.CBCH1

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC2

TZCBCOSTFLAG.CBC2

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC3

TZCBCOSTFLAG.CBC3

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC4

TZCBCOSTFLAG.CBC4

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC5

TZCBCOSTFLAG.CBCS

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC6

TZCBCOSTFLAG.CBC6

CBC and OST Trip Flag clear registers
combined

TZCBCFLG.CBC7

TZCBCOSTFLAG.CBC7

Additional TZ7 Trip Signal

TZCBCFLG.CBC8

TZCBCOSTFLAG.CBC8

Additional TZ8 Trip Signal

TZCBCFLG.DCAEVT2

Digital Compare Submodule removed

TZCBCFLG.DCBEVT2

Digital Compare Submodule removed

TZCLR.CBC - TZCLR register removed
TZCLR.CBCPULSE TZCTL.CBCPULSE Clear Pulse for CBC Trip Latch
TZCLR.DCAEVT1 - Digital Compare Submodule removed
TZCLR.DCAEVT2 - Digital Compare Submodule removed
TZCLR.DCBEVT1 - Digital Compare Submodule removed
TZCLR.DCBEVT2 - Digital Compare Submodule removed
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Table 7-1. Trip-Zone Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM MCPWM Description
TZCLR.INT - TZCLR register removed
TZCLR.OST - TZCLR register removed

TZCTL.DCAEVT1

Digital Compare Submodule removed

TZCTL.DCAEVT2

Digital Compare Submodule removed

TZCTL.DCBEVT1

Digital Compare Submodule removed

TZCTL.DCBEVT2

Digital Compare Submodule removed

TZCTL2.ETZE

TZCTL2 register removed (count-direction
specific trip events not available)

TZCTL2 register removed (count-direction

TZCTL2.TZAD - - .

specific trip events not available)

TZCTL2 register removed (count-direction
TZCTL2.TZAU - - .

specific trip events not available)

TZCTL2 register removed (count-direction
TZCTL2.TZBD - - .

specific trip events not available)

TZCTL2 register removed (count-direction
TZCTL2.TZBU - I .

specific trip events not available)
TZCTLDCA.DCAEVT1D - Digital Compare Submodule removed
TZCTLDCA.DCAEVT1U - Digital Compare Submodule removed
TZCTLDCA.DCAEVT2D - Digital Compare Submodule removed
TZCTLDCA.DCAEVT2U - Digital Compare Submodule removed

TZCTLDCB.DCBEVT1D

Digital Compare Submodule removed

TZCTLDCB.DCBEVT1U

Digital Compare Submodule removed

TZCTLDCB.DCBEVT2D

Digital Compare Submodule removed

TZCTLDCB.DCBEVT2U

Digital Compare Submodule removed

TZDCSEL.DCAEVT1

Digital Compare Submodule removed

TZDCSEL.DCAEVT2

Digital Compare Submodule removed

TZDCSEL.DCBEVT1

Digital Compare Submodule removed

TZDCSEL.DCBEVT2

Digital Compare Submodule removed

TZEINT.CBC

Trip Interrupt removed from MCPWM

TZEINT.DCAEVT1

Trip Interrupt removed from MCPWM

TZEINT.DCAEVT2

Trip Interrupt removed from MCPWM

TZEINT.DCBEVT1

Trip Interrupt removed from MCPWM

TZEINT.DCBEVT2

Trip Interrupt removed from MCPWM

TZEINT.OST

Trip Interrupt removed from MCPWM

TZFLG.CBC

TZFLG register removed, refer to
TZCBCOSTFLAG

TZFLG.DCAEVT1

TZFLG register removed, refer to
TZCBCOSTFLAG

TZFLG.DCAEVT2

TZFLG register removed, refer to
TZCBCOSTFLAG

TZFLG.DCBEVT1

TZFLG register removed, refer to
TZCBCOSTFLAG
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Table 7-1. Trip-Zone Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM MCPWM Description
TZELG.DCBEVT2 TZFLG register removed, refer to
' TZCBCOSTFLAG
TZFLG register removed, refer to
TZFLG.INT -
TZCBCOSTFLAG
TZFLG register removed, refer to
TZFLG.OST -
TZCBCOSTFLAG
TZFRC.CBC i Software-forced trip events removed from
MCPWM
TZFRC.DCAEVT i Software-forced trip events removed from
MCPWM
TZFRC.DCAEVT2 i Software-forced trip events removed from
MCPWM
Software-forced trip events removed from
TZFRC.DCBEVT1 -
MCPWM
Software-forced trip events removed from
TZFRC.DCBEVT2 -
MCPWM
TZERC.OST i Software-forced trip events removed from
MCPWM
TZOSTCLR.DCAEVT1 - Digital Compare Submodule removed
TZOSTCLR.DCBEVT1 - Digital Compare Submodule removed
B T Trip FI | ist
TZOSTCLR.OSTA TZCBCOSTCLR.OST1 CBC and OST Trip Flag clear registers
combined
B T Trip FI | i
TZOSTCLR.OST?2 TZCBCOSTCLR.OST2 CBC and OST Trip Flag clear registers
combined
CBC and OST Trip FI | ist
TZOSTCLR.OST3 TZCBCOSTCLR.OST3 an rip lag clear registers
combined
CBC and OST Trip FI | ist
TZOSTCLR.OST4 TZCBCOSTCLR.OST4 an rip lag clear registers
combined
CBC and OST Trip FI | ist
TZOSTCLR.OST5 TZCBCOSTCLR.OST5 an rip Flag clear registers
combined
CBC and OST Trip FI | ist
TZOSTCLR.OST6 TZCBCOSTCLR.OST6 an rip Flag clear registers
combined
CBC and OST Trip Flag clear registers
TZCBCOSTCLR.OST7 )
combined
CBC and OST Trip Flag clear registers
TZCBCOSTCLR.OST8

combined

TZOSTFLG.DCAEVT1

Digital Compare Submodule removed

TZOSTFLG.DCBEVT1

Digital Compare Submodule removed

TZOSTFLG.OST1

TZCBCOSTFLAG.OST1

CBC and OST Trip Flag clear registers
combined

TZOSTFLG.OST2

TZCBCOSTFLAG.OST2

CBC and OST Trip Flag clear registers
combined

TZOSTFLG.OST3

TZCBCOSTFLAG.OST3

CBC and OST Trip Flag clear registers
combined
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Table 7-1. Trip-Zone Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM

MCPWM

Description

TZOSTFLG.OST4

TZCBCOSTFLAG.OST4

CBC and OST Trip Flag clear registers
combined

TZOSTFLG.OST5

TZCBCOSTFLAG.OST5

CBC and OST Trip Flag clear registers
combined

TZOSTFLG.OST6

TZCBCOSTFLAG.OST6

CBC and OST Trip Flag clear registers
combined

TZCBCOSTFLAG.OST7

Additional TZ7 Trip Signal

TZCBCOSTFLAG.OST8

Additional TZ8 Trip Signal

TZSEL.DCAEVT1

Digital Compare Submodule removed

TZSEL.DCAEVT2

Digital Compare Submodule removed

TZSEL.DCBEVT1

Digital Compare Submodule removed

TZSEL.DCBEVT2

Digital Compare Submodule removed

TZSEL.OSHT1 TZSEL.OST1 Bitfield renamed
TZSEL.OSHT2 TZSEL.OST2 Bitfield renamed
TZSEL.OSHT3 TZSEL.OST3 Bitfield renamed
TZSEL.OSHT4 TZSEL.OST4 Bitfield renamed
TZSEL.OSHT5 TZSEL.OST5 Bitfield renamed
TZSEL.OSHT6 TZSEL.OST6 Bitfield renamed
- TZSEL.OST7 Additional TZ7 Trip Signal
- TZSEL.OST8 Additional TZ8 Trip Signal

7.2 Driverlib Differences

The Trip-Zone Submodule driverlib differences between MCPWM and EPWM are listed in Table 7-2.
Table 7-2. Trip-Zone Submodule Driverlib Differences Between MCPWM and EPWM

EPWM Function

MCPWM Function

Explanation

EPWM_clearCycleByCycleTripZoneFlag

MCPWM_clearTripZoneFlagStatus

One-shot and CBC Trip registers combined

EPWM_clearOneShotTripZoneFlag

MCPWM_clearTripZoneFlagStatus

One-shot and CBC Trip registers combined

EPWM_clearTripZoneFlag

MCPWM_clearTripZoneFlagStatus

EPWM only

EPWM_disableTripZoneAdvAction

Advanced tripping behavior not present on
MCPWM

EPWM_disableTripZonelnterrupt

Trip Interrupts not present on MCPWM

EPWM_enableTripZoneAdvAction

Advanced tripping behavior not present on
MCPWM

EPWM_enableTripZonelnterrupt

Trip Interrupts not present on MCPWM

EPWM_forceTripZoneEvent

Software-forced trips not present on MCPWM

EPWM_getCycleByCycleTripZoneFlagStatus

MCPWM_getTripZoneFlagStatus

One-shot and CBC Trip registers combined

EPWM_getOneShotTripZoneFlagStatus

MCPWM_getTripZoneFlagStatus

One-shot and CBC Trip registers combined

EPWM_selectCycleByCycleTripZoneClearEv
ent

MCPWM_selectTripZoneCBCEvent

Function rename

EPWM_setTripZoneAdvAction

Advanced tripping behavior not present on
MCPWM
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Table 7-2. Trip-Zone Submodule Driverlib Differences Between MCPWM and EPWM (continued)

EPWM Function

MCPWM Function

Explanation

EPWM_setTripZoneAdvDigitalCompareActio
nA

Advanced tripping behavior not present on
MCPWM

EPWM_setTripZoneAdvDigitalCompareActio
nB

Advanced tripping behavior not present on
MCPWM

EPWM_setTripZoneDigitalCompareEventCo
ndition

Digital Compare Submodule removed from
MCPWM
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8 Event-Trigger Submodule Differences

The Event-Trigger Submodule is responsible for triggering CPU interrupts and ADC start-of-conversion events.
The feature differences of the MCPWM Event-Trigger Submodule when compared to EPWM are as follows:

Two separate ET events (ET1 and ET2) can be configured independently

Pre-scaling feature retained, however pre-scaler counters cannot be initialized with custom value (must

always start at 0)

Pre-scaler counters reduced from 4-bit to 3-bit counters
Addition of SOCC and SOCD which can be configured independently from SOCA and SOCB

Flags to indicate SOCA/SOCB events have occurred are removed from MCPWM

Event Trigger
Module Logic

ETSEL reg

ETPS reg

iL

clear

EPWMxINTn

PIE

count

clear

ETFLG reg

CTR=Zero
CTR=PRD

CTR=Zero or PRD »
J_L CTRU=CMPA
Lad

CTR=CMPA —p CTRD=CMPA
»
Direction g
qualifier CTRU=CMPB -
Lad

CTR=CMPB  ——i CTRD=CMPB
-
J_L CTRU=CMPC -
Lad

CTR=CMPC  —— CTRD=CMPC
»
Lad
J_L CTRU=CMPD
Lad

CTR=CMPD  —— CTRD=CMPD

CTR dir — %

DCAEVT1.soc

From Digital Compare

(DC) Submodule

DCBEVT1.soc

ETCLR reg

ETFRC reg

ETINTPS reg

ETSOCPS reg

ETNTINITCTL reg

EPWMxSYNCI

Figure 8-1. EPWM Event-Trigger Block Diagram

ETCNTINIT reg

JA00EE

EPWMxSOCA

count

clear

EPWMxSOCB

ADC

count
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J_I_ clear
CTR=Zero
| | Event Trigger
Module Logic
CTR=PRD
n MCPWMXxINT > PIE
| I | ETSEL reg |
CTR=Zero or PRD »
count
J_I_ CTRU=PWMx_CMPA ETPERIOD reg
CTR=PWMx_CMPA ——; CTRD=PWMx_CMPA| clear
» ETCNT reg
Direction -~
qualifier CTRU=PWMx_CMPB]
| | > SOCEN reg —>]
CTR=PWMx_CMPA —— CTRD=PWMx_CMPB SOCA
q SOCPERIOD reg count
J_I_ CTRU=CMPC SOCB
™ [ socenTre clear socc ADC
CTR=CMPC —— CTRD=CMPC c
> SocD
CTRU=CMPD INTEN reg
il o E
CTR=CMPD  ——»| CTRD=CMPD INTFLAG reg
> count
CTR_dir - % INTFRC reg
INTCLR reg

Figure 8-2. MCPWM Event-Trigger Block Diagram

8.1 Register Differences
The Event-Trigger Submodule register differences between EPWM and MCPWM are listed in Table 8-1.
Table 8-1. Event-Trigger Submodule Register Differences Between EPWM and MCPWM

EPWM MCPWM Description

ETCLR.INT INTCLR.INT Clear Interrupt bit register renamed
INTCLR.ET1 New interrupt status clear bits for ET1
INTCLR.ET2 New interrupt status clear bits for ET2
INTCLR.CNT OVF New interrupt status clear bits for TBCTR

overflow

INTCLR.CBC New interrupt status clear bits for CBC trip
INTCLR.OST :\rlizw interrupt status clear bits for one-shot

ETCLR.SOCA SOCCLR.SOCA New Register for clearing SOCx events

ETCLR.SOCB SOCCLR.SOCB New Register for clearing SOCx events
SOCCLR.SOCC New Register for clearing SOCx events
SOCCLR.SOCD New Register for clearing SOCx events

ETCNTINIT.INTINIT

Prescaler custom init value feature removed

ETCNTINIT.SOCAINIT

Prescaler custom init value feature removed

ETCNTINIT.SOCBINIT

Prescaler custom init value feature removed

ETCNTINITCTL.INTINITEN

Prescaler custom init value feature removed

ETCNTINITCTL.INTINITFRC

Prescaler custom init value feature removed

ETCNTINITCTL.SOCAINITEN

Prescaler custom init value feature removed

ETCNTINITCTL.SOCAINITFRC

Prescaler custom init value feature removed

ETCNTINITCTL.SOCBINITEN

Prescaler custom init value feature removed

ETCNTINITCTL.SOCBINITFRC

Prescaler custom init value feature removed
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Table 8-1. Event-Trigger Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM MCPWM Description
ETFLG.INT INTFLAG.INT Register rename (INTFLAG)
INTFLAG.CBC New flag bit for CBC interrupt
INTFLAG.CNT_OVF New flag bit for TBCTL overflow interrupt
INTFLAG.ET1 New flag bit for ET1 interrupt
INTFLAG.ET2 New flag bit for ET2 interrupt
INTFLAG.OST New flag bit for OST interrupt
ETFLG.SOCA SOCFLAG.SOCA New register for SOCx flags
ETFLG.SOCB SOCFLAG.SOCB New register for SOCx flags
SOCFLAG.SOCC New register for SOCx flags
SOCFLAG.SOCD New register for SOCx flags
ETFRC.INT - Global interrupt force removed
ETFRC.SOCA - SOCA force removed
ETFRC.SOCB - SOCB force removed

ETINTPS.INTCNT2

Expanded prescaler counter removed

ETINTPS.INTPRD2

Expanded prescaler period removed

ETPS.INTCNT

Event Trigger INT separated into ET1 and
ET2

ETCNT.ET1_CNT

Event Trigger INT separated into ET1 and
ET2

ETCNT.ET2_CNT

Event Trigger INT separated into ET1 and
ET2

ETPS.INTPRD

Event Trigger INT separated into ET1 and
ET2

ETPERIOD.ET1_PERIOD

Event Trigger INT separated into ET1 and
ET2

ETPERIOD.ET2_PERIOD

Event Trigger INT separated into ET1 and
ET2

ETPS.INTPSSEL

Expanded prescaler counter removed

ETPS.SOCACNT SOCCNT.SOCA_CNT Register rename

ETPS.SOCAPRD SOCPERIOD.SOCA_PERIOD Register rename

ETPS.SOCBCNT SOCCNT.SOCB_CNT Register rename

ETPS.SOCBPRD SOCPERIOD.SOCB_PERIOD Register rename
SOCCNT.SOCC_CNT Additional SOCC prescaler counter
SOCCNT.SOCD_CNT Additional SOCD prescaler counter
SOCPERIOD.SOCC_PERIOD Additional SOCC prescaler counter
SOCPERIOD.SOCD_PERIOD Additional SOCD prescaler counter

ETPS.SOCPSSEL - Expanded prescaler counter removed

ETSEL INTEN ) Event Trigger INT separated into ET1 and

ET2

ETSEL.INTSEL

Event Trigger INT separated into ET1 and
ET2

INTEN.CBC

New en bit for CBC interrupt
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Table 8-1. Event-Trigger Submodule Register Differences Between EPWM and MCPWM (continued)

EPWM

MCPWM

Description

INTEN.CNT_OVF

New en bit for TBCTL overflow interrupt

INTEN.ET1 New en bit for ET1 interrupt
INTEN.ET2 New en bit for ET2 interrupt
INTEN.OST New en bit for OST interrupt

ETSEL.ET1_SEL

Event Trigger INT separated into ET1 and
ET2

ETSEL.ET2_SEL

Event Trigger INT separated into ET1 and
ET2

ETSEL.INTSELCMP

EPWMXINT Compare Select

ETSEL.SOCAEN SOCEN.SOCA_ENABLE Start of Conversion A Enable
ETSEL.SOCASEL SOCSEL.SOCA_SEL Start of Conversion A Select
ETSEL SOCASELCMP ) Not .needed since SOCC and SOCD events
are independent events
ETSEL.SOCBEN SOCEN.SOCB_ENABLE Register rename
ETSEL.SOCBSEL SOCSEL.SOCB_SEL Register rename
ETSEL SOCBSELCMP ) Not .needed since SOCC and SOCD events
are independent events
SOCEN.SOCC_ENABLE New SOCC and SOCD events
SOCEN.SOCD_ENABLE New SOCC and SOCD events
SOCSEL.SOCC_SEL New SOCC and SOCD events
SOCSEL.SOCD_SEL New SOCC and SOCD events
ETSOCPS.SOCACNT2 - Expanded prescaler counter removed
ETSOCPS.SOCAPRD2 - Expanded prescaler counter removed
ETSOCPS.SOCBCNT2 - Expanded prescaler counter removed
ETSOCPS.SOCBPRD2 - Expanded prescaler counter removed

INTFRC.CBC

Independent software force bits for each
interrupt source

INTFRC.CNT_OVF

Independent software force bits for each
interrupt source

Independent software force bits for each

- INTFRC.ET1 )

interrupt source

Independent software force bits for each
- INTFRC.ET2 )

interrupt source

Independent software force bits for each
- INTFRC.OST

interrupt source
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8.2 Driverlib Differences

The Event-Trigger submodule driverlib differences between EPWM and MCPWM are listed in Table 8-2.
Table 8-2. Event-Trigger Submodule Driverlib Differences Between EPWM and MCPWM

EPWM Function

MCPWM Function

Explanation

MCPWM_clearGloballnterrupt

Addition of global interrupt clear flag

MCPWM_getEventTriggerEventCount

Separate prescaler counters for ET1 and ET2

MCPWM_getGloballnterruptStatus

Addition of global interrupt flag

MCPWM_setEventTriggerEventPrescale

Separate prescaler counters for ET1 and ET2

MCPWM_setEventTriggerSource

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_clearEventTriggerinterruptFlag

MCPWM_clearlnterrupt

Global interrupt clear bit on MCPWM

EPWM_disableADCTriggerEventCountlnit

Removed customer prescaler counter init
value

EPWM_disablelnterruptEventCountlnit

Removed customer prescaler counter init
value

EPWM_enableADCTriggerEventCountlnit

Removed customer prescaler counter init
value

EPWM_enablelnterruptEventCountlinit

Removed customer prescaler counter init
value

EPWM_forceADCTrigger

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_forceADCTriggerEventCountlnit

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_forceEventTriggerinterrupt

MCPWM_forcelnterrupt

Changes in interrupt force structure

EPWM_forcelnterruptEventCountlnit

Removed customer prescaler counter init
value

EPWM_getinterruptEventCount

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_setADCTriggerEventCountlnitValue

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_setInterruptEventCount

Separate ET1 and ET2 instead of INT and
SOCx

EPWM_setInterruptEventCountlnitValue

Removed customer prescaler counter init
value

EPWM_setiInterruptSource

Separate ET1 and ET2 instead of INT and
SOCx
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Global Load Differences

9 Global Load Differences

The global load feature allows for simultaneous loading of several shadow to active registers triggered by

hardware or software events. The MCPWM global load feature differences when compared to EPWM are as

follows:

*  SYNCIN signal cannot be used to trigger global load

* Global load prescaler counter removed from MCPWM

* Global load for action qualifier continuous software force removed
* Global load for CMPC / CMPD removed

¢ Global load for DBCTL removed

Write 1 to
\ GLDCTL2[OSHTLD]
0000

CNT_ZRO —p| CLR
PRD_EQ —»{ 0001 One
(+SNT_ZRO or PRD_EQ — 0010 Shot
DCAEVT1.sync Latch
DCBEVT1.sync”” SYNCEVT f g?a% Set  Q
EPWMXSYNCI Ao
TBCTLISWFSYNC] gy ncEVT o100 :
CNT_ZRO:) > > 3
SYNCEVT:D_’ 0101 0—>»0 Global
PRD_EQ Load
SYNCEVT:D—p 0110 Strobe .
CNT_ZRO or PRD_EQ : GLDCTL[GLDCNT]
. Load
GLDCTL2[GFRCLD] —— | 111 Load ? Strobe
Strobe
clear CNT GLDCTL[OSHTMODE]
3-bit
Counter >
inc CNT Local
GLDCTL[GLDMODE] Load
Strobe
GLDCTL[GLDPRD]
—— event! —pp|
—— event2 —Pp
— event3 —p
— event7 —p
LOADMODE

Figure 9-1. EPWM Global Load Block Diagram
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Write 1 to
GLDOSHTCTL[OSHTLD]
CLR
One
Shot
Latch
CNT_ZRO —»| 00 Load Set Q
PRD_EQ —Pp{ 01 Strobe
CNT_ZRO or PRD_EQ — 10 ’—l—’
GLDOSHTCTL[GFRGLD]—® 11 1 |
0 0 Global
Load
Load 1 Strobe 1
Strobe »lo
Load
Strobe
GLDCTL
[GLDMODE] —— event! —ppf GLDCTL[OSHTMODE]

—— event2 —Pp]

—_— evegtS —p 0

—_— ever.1t7 —p

LOADMODE

Figure 9-2. MCPWM Global Load Block Diagram

9.1 Register Differences

The Global Load register differences between EPWM and MCPWM are listed in Table 9-1.
Table 9-1. Global Load Register Differences Between EPWM and MCPWM

EPWM MCPWM Description
- GLDOSHTSTS.OSHTLATCH Addition of one-shot latch status register
GLDCFG.AQCSFRC ) Glotfal load removed for action qualifier
continuous software force
GLDCFG.AQCTLA_AQCTLA2 - T1/T2 events removed from MCPWM
GLDCFG.AQCTLB_AQCTLB2 - T1/T2 events removed from MCPWM
GLDCFG.CMPA_CMPAHR - HRPWM not present on MCPWM
GLDCFG.CMPB_CMPBHR - HRPWM not present on MCPWM
GLDCFG.CMPC - Global load for CMPC / CMPD removed
GLDCFG.CMPD - Global load for CMPC / CMPD removed
GLDCFG.DBCTL - Global load for DBCTL removed
GLDCFG.DBFED_DBFEDHR - HRPWM not present on MCPWM
GLDCFG.DBRED_DBREDHR - HRPWM not present on MCPWM
GLDCFG.TBPRD_TBPRDHR - HRPWM not present on MCPWM
GLDCTL.GLDCNT - Global load prescaler counter removed
GLDCTL.GLDPRD - Global load prescaler counter removed
GLDCTL2.GFRCLD GLDOSHTCTL.GFRCLD Register rename
GLDCTL2.0SHTLD GLDOSHTCTL.OSHTLD Register rename, bit not cleared
automatically by hardware
GLDOSHTCTL.OSHTCLR Additi?n of new bit to manually clear one-shot
load bit
LOCK.GLLOCK - LOCK register removed from MCPWM
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9.2 Driverlib Differences
The Global Load Driverlib differences between EPWM and MCPWM are listed in Table 9-2.
Table 9-2. Global Load Driverlib differences between EPWM and MCPWM

EPWM Function MCPWM Function Explanation
- MCPWM_clearGlobalLoadOneShotlLatch Addition of clear bit for one-shot latch
- MCPWM_getGlobalLoadOneShotLatchStatus Addition of status bit for one-shot latch

Individual enable bits for global load not

EPWM_disableGlobalLoadRegisters -
present on MCPWM

Individual enable bits for global load not

EPWM_enableGlobalLoadRegisters -
present on MCPWM

EPWM_getGlobalLoadEventCount - Global load prescaler counter removed
EPWM_setGlobalLoadEventPrescale - Global load prescaler counter removed
10 Summary

The MCPWM module is a low-cost version of the EPWM module. Due to the reduced feature-set of MCPWM,
and the combination of three PWM pairs into a single MCPWM instance, the programming procedure for the two
modules have significant differences which are addressed in this document.

11 References

¢ Texas Instruments, F28E12x Real-Time Microcontrollers Technical Reference Manual
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