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v LAUNCHPAD F20P55X (12)

.cg v Boot Switches
E} W1
SWw2
‘ v Site 1 Standard 89
SCIA 8P
SPIA g9
12CB BP
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EPWMSE 8P
LINA BP
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v Site 2 Standard 88
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MCANB BP
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QEP Select Switches
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SCI8 XDs

¢ <> Hardware + LEDS
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Name

Use Hardware
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GPIO Direction
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Write Intial Value

PinMux  Peripheral and Pin Configuration

myBoardLEDD_GPI0
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v COMMUNICATION (10}
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FSIRX
FSITX
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LIN
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v SOFTWARE (2)
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o lab_mainc

« -» Sofiwsre » EPWM

B myEPYMO
PmyEPWM1

e

B Hardware

oad EPWM Settings From Device Memory Export

opy Seftings

emplate Code Generation

EPWM Global Load

EPWM Time Base

Emutation Mode

Time Base Clock Devider

High Speed Clock Dvider
Time Base Period Load Mode
Time Base Pencd Load Evem
Time Base Fenod

Time Base Penod Link

Enable Time Base Penod Global |asd

Initsal Counter YValue
Counter Made

Counter Mode After Syne

Enable Phase Shift Load

EPWMSYNCPER Source Select

[ (%Y
v/
<
3 Og
o

[ ]

I myEPWMD I
None v
Stop after next Time Base counter increment aor dacrement -
Divide chock by 1 -

0‘”' perfectly synchro

TBCTL register of each EPWM module must be set identically

nzed TEBCLKs across multiple EPWM modules, the prescaler bits in the

| Divide ciock by 1 | v
PMVM Periad register access is through shadow register -
Shadow to active load occurs when tme base counter reaches 0 e

I aWn - count mode I v
Count down atter sync evem v
Sync+n source is EPWM1 sync-out signal -

-

Covinter oequals Pericd -
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ACEPWMT

LEPWM Counter Compare] @ A
CMPA ~
L8750 ]
Counter Compare A (CMPA) At is recommended to use a non-zero counter compare value when using shadow to active load
of action qualifier A/B control register on TBCTR=0 boundary(Un-suppress)

Enable Counter Compare A (CMPA) Global Load O

Enable Shadow Counter Compare A (CMPA)

Counter Compare A Shadow Load Event Load when counter equals zero v

Counter Compare A (CMPA) Link Disable Linking v
LEDS = BITRASET

CMPC 1 | v
EPWM1 40 PWMZ5 i it

CMPD s e v
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Enable ntinuous / Force Global Load

Continuous SW Force Shagow Mode

Shadow mode load when counter equal

-
Digi sompare event A3 -
T1 Tngger Source 0' 1/T2 selecuon and configuraton of a trip/digital-compare event is indpendent of the
configuration of that event in the Trip-Zone submodule
Digital compare event A 1 -
T2 Trigger Socurce o'\ T2 selection and configuration of a wrip/digital-compare event i2 Indpendent of the
configuration of that event in the Tnp-Zone submodule
GPIO PINBl | A&
==k j(jﬂ: —
LEDS -- SBITRASTER -
) A -
LOad when counier equais Zero v
EPWM1 40 PWMZ7 3§ L
No change in the oulput pins -
EPWM2 40 fii X ADCEISOC Software forcing disabled -
D =
ADCINAO 70 ADZE# IIis ]
No change in the ut pins v
7 oo No change in the output pir et
ECAP -- REEPWMI1H) S ZE ang Sutpa pns
Set output pins 1o High -
ePWMXA Time base counter down equals COMPA output pins 1o low -
ePWMXA Time counter up equals COMPB ange in the output pins -
ePW A Time base ¢ er down equals COMPB No change in the cutput pins v
ePWMxA T1 event on count up No change in the output pins -
ePWMxA T1 event on count down No change in the output pins -
ePWMxA T2 event on count up No change i the output pins -
ePWMxA T2 event on count down No change in the output pins -
PinMux Pernpheral and Pin Configuration
l EFWM Peripheral EPWMT -
EFWM_A GPIOO/EPWMA /40 (EPWMY BP -

EFWM_B

LConnected to hardware(Un suppRiess)

GPIO1/EPWMB/39 (EPWMY BF) - 2

Connected 10 hardware(Un-suppress)

Wip TEXAS INSTRUMENTS



EPWM2

EPWM (2 of 12 Added) (@ ADD | W=REMOVE ALL
& myEPWMO O o
l @& myEPWM D o
Name myEPWM1
Use Hardware None -
Load EPWM Settings From Device Memory Export V.
Copy Settings v
Template Code Generation w
EPWM Global Load v
EPWM Time Base o
Emulation Mode Stop after next Time Base counter incremen! or decrement -
Divide clock by 1 -
Time Base Clock Divider °F01 perfectly synchronized TBCLKs across multiple EPWM modules, the prescaler bils in the
GPIO PI N W ﬁ % 18CTL regicstor of aach EFPWM module must be set identically
Divide clock by 1 -
= 4= = PWM Perniod register access 15 through shadow register -
LEDS = BITRASETR y
Shadow to active load occurs when time base counter reaches 0 -
iﬁigﬂﬂi ig N LI\ 1999
Disable Linking -

EE R TN .
0

ADCINAO 70 AD%ﬁ"EHﬁJﬁ l:l Up - count mode -

J
ECAP - EEEPWMLR G2ZELE =]
SYNCT IN Fuise Source Sync-in sourge is EPWM1I sync-out signal -
Sync Out Pulse -
One-Shot Sync Out Trigger Trigger is OSHT sync -
EPWMxSYNCPER Source Select Counter equals Period
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B EPWM2

EPWM Event-Trigger

Enable EPWM Interrupt

ADC SOC Trigger

SO | EDS -

SO

o EPWM1 40

ADCINAO 70

HRPV ECAP -

PinMux Use Case

PinMux Qualification

PinMux Peripheral and Pin Configuration

EPWM Peripheral
EPWM_A

EPWM_B

SITRASIETR

PWM 7 & %

ADXE#Im

REEPWMIHIHZELE

~
O
-~
Time-base counter equal to period v
1 Event Generates Interrupt v
U
O
'
ALL v
e
~
Any(EPWM2) v
GPIO2/EPWMA/38 (EPWM2 BP) v @l
Connected to hardware(Un-suppress)
GPIO3/EPWMB/37 (EPWM2 BP) v @l
Connected to hardware(Un-suppress)
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I A D C § lab_f28p55x launchpad.syscfg * '« lab malnc =l

M = > &« 5 Sotware » ADC @ < @
v SYSTEM (18)
Global Parameters Settings that affect all instances v

ADC (1 of 5 Added) §=REMOVE ALL

AlD

G
@
"

CL8 INPUTXBAR INPUT
CLB OUTPUTXBAR

)HO®®®®

CLBXBAR ® I @ myanco sl
CPUTIMER ®
poe (-\. Name myADCO
EFWMXBAR ® ADC Instance ADCA >
ERAD ® ADC Clack Prescaler I ADCCLK = {input clock) / 4.0 I -
FLASH ® Enable alienaste umings (tDMA)Y
GO0 @ M
e o |\:I Use External MUX 0
INPUTXBAR | @ ®
INTERRUPT 0 - High Priority Mode SOCs Aound roben mode is used for al >
MEMCFG @ i <

2 .~ SOC Configurations Start of Conversion Configurations )
JTHER (+)
OUTPUTXBAR @ Enable SOCs SOC/EOC number 0 2
SYSCTL ©)
WATCHDOG ® SOCO Start of Conversion 0 N

ADC

SOCO Name S0Co

®

T 0 Independent Name Mode O

@

LED5 - BITRASTER

Selected via MUX ADC CH_ADCINX O -

EPWM1 40 PWMZ K5

EPWM2 40 ﬁEﬁADCB"]SOC Single Trigger - >

' ePWM2. ADCS

ADCI NAO 70 AD;EF_‘"EH#'E D (7 No ADCINT will 1rigger the SOC -

1 | y
ECAP - %%EPWMlEjE:gHEE ad )

seen I/ SUUD Sampie winoow (SYSCLK counts] 12
12C ® R :
¥ SOCO Sample Time ins]
I
LIN ®
LA AL )
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| ADC INT Configurations Interrupt Configurations | or
I A D ‘ ADC Interrupt Pulse Moge Occurs at the end of the conversion v
Enable ADC Intetrupls ADCINT Interrupt -
INTT ADC Interrupt 1 o
Enable ADC Interrupt 1
Interrupt 1 SOC Source SOC/EOCOD v
Continuous interrupt Mode
PPB Configurations Post Processing Blocks Configurations
Burst Mode ADC Burst Mode v
Register PIE Interrupt Handlers &
Use Interrupt
Register Interrupts Intermupt 1 >
ADCA Interrupt 1 -
GP'O PIN Hﬂ] m myADCO1_INT
SE iR AR
LEDS -- BITIRSIETR 3dcATISR
N AN
EPWM1 40 PWMZ5 K i
EPWM2 40 fih &R ADCHISOC myANALOGPinux0 -
1 |
——— myANALOGPInMux0
ADCINAO 70 ADF 1 [ :

] |
ECAP = KEEPWMI1BI 5 ZE snd Pin Configuration ?

ANALOG Peripheral Any(ANALOG) -

AD, B15, C15, DACA_OUT Any(ADCINAD/B15/CIS/DACA_DUT/70 (Header) z

A4, B8 Any{ADCINAA/BB/56 (Header)) e

A5 Any(ADCINAS/6S (Header) -

AS /37 (Device Only) - 8
4 Not pinned out{Un-suppress)

AQ. GPI0227 Any(ADCINAD/ 46 (Header)) *13
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+ SYSTEM (18)

é& S5 Software ASYSCTL
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) -
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@ Analog Reference

*)
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BEECAP

GPIO
LED5

EPWM1
EPWM2
ADCINAO

PIN

40
40

m ﬁ Enable Inerrupt

Interrupt Scarce
Enable Counter Resot

iT 'f-.|-‘{k/|_.\$lEl7TT

Phase Shift Coumt

PWMﬁ;‘&E@ﬁ Enable Load Counter

Load Counter

%EADCE"]SOC Sync Out Made

SCAP Input
AD 77 * Reset Courders
W DMA Source
WA Source

”nc  Pulse Source

“He-amm eCAP
FEITX ®
e G_\ @CAP Interrupt
LN ®© Namg
MCAN @
PMBUS (.5, Interrupt Name
51 G I Interrupt Hardler
) @ Enabile Interupt in PIE
uss ®
v SOFTWARE (2)

8 lab _128p55x launchpad sysclg ~ « lab_maing
- = » & 3 Sofware ECAP
- SYSTEM (18) 3
.cg g . ECAP (1 of 2 Addad)
AlD )
c D
1] CLA Q I & myECAPO
CLB INPUTXEAR INPUT (B
" CLE OUTPUTXAAR ® Narne
CLBXRAR ® eCAP Instance
CPUTIMER
Y @ Emulation Mode
oCe @
EPWMXBAR @® 2GAE-Mode
ERAD ® Capture Mode
FLASH ® Capture Stops 1 Even
GPIG o® Event Prescaler
INPUTXBEAR | ®
e @ Event 1 Polanty
INTERRUPT ()
¢ 3 v
MEMCFG @ Event 2 Pofanty
OTHER (:_:\ Event 3 Polanty
OUTPUTXBAR ® Event 4 Polarity
SYSCTL C‘\ Usa Intermupt
WATCHDOG D
by , C’ Registes Interrupt Handler

QoBE e

(B ApD || §=REMOVE ALL

00
myECAPO
ECAPY v
TSCTR i stopped on emulation suspension -4
Capure -
eCAP operates in :o'v'muou' caglure mode -

| ecap event &

o

Rising adge polanty

I Fading edge polarity

Rising edge potanty

I Faling edge polarity

Evenl 3 1SR source

O

Sync out on

SyNC 1N 8lgnal and software force

GP1O Input Crossbar output signal-7

W]

WCAR gvert 1
Disable Syne-in

myECARO_INT
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BCEECAP

LED5 BITRASET
EPWM1 40 PWMZ iR
EPWM2 40 fil X ADCHISOC
ADCINAO 70 ADFE 1+ M
I
|: X & -5 Software « INPUTXSAR INPUT O oBE& :
QT e s
la)
& CLA @ I @ myINPUTXBARINPUTO Do
CLB INPUTXBAR INPUT (3
E CLB OUTPUTXBAR @ Name myINPUTXBARINPUTO
CLBXBAR @ INPUT XBAR_INPUT? v
CPUTIMER @ I WoUT Bk GPIOO e
DCC @ it :
EPWMXBAR @ Selected Source Of GPIO
ERAD ® INPUT Lock O
FLASH O]
G0
| INPUTXBAR ... & @
INTERRUPT &
MEMCFG @
OTHER @
OUTPUTXBAR @
SYSCTI )
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__interrupt void adcA1ISR(void)

{
/I Clear interrupt flags.
Interrupt_clearACKGroup(INT_myADCO_1_INTERRUPT_ACK_GROUP);
ADC_clearInterruptStatus(myADCO_BASE, ADC_INT_NUMBERL1);
/I Write contents of the ADC register to a circular buffer.
*AdcBufPtr = ADC_readResult(myADCO_RESULT_BASE, myADCO_SOCO);
if (AdcBufPtr == (AdcBuf + 49))

/I Force buffer to wrap around.
AdcBufPtr = AdcBuf;

}else {
AdcBufPtr += 1;

}
if (LedCtr >= 49999) {
/I Divide 50kHz sample rate by 50e3 to toggle LED at a rate of 1Hz.
GPIO_togglePin(myBoardLEDO_GPIO);
LedCtr = 0;
}else {
LedCtr += 1;

}
if (DutyModOn) {
/I Divide 50kHz sample rate by 16 to slow down duty modulation.
if (DutyModCtr >= 15) {
if (DutyModDir == 0) {
/I Increment State => Decrease Duty Cycle.
if (ePwm_curDuty >= ePwm_MinDuty) {
DutyModDir = 1;
}else {
ePwm_curDuty +=1;
}
}else {
/I Decrement State => Increase Duty Cycle.
if (ePwm_curDuty <= ePwm_MaxDuty) {
DutyModDir = 0;

}else {
ePwm_curDuty -= 1;
}
}
DutyModCtr = 0;
}else {

DutyModCtr += 1;
}
}

/I Set the counter compare value.

EPWM_setCounterCompareValue(myEPWMO0_BASE, EPWM_COUNTER_COMPARE_A, ePwm_curDuty);

}

__interrupt void ecaplISR(void)

{
Interrupt_clearACKGroup(INT_myECAPO_INTERRUPT_ACK_GROUP);
ECAP_clearGlobalinterrupt(myECAPO_BASE);

ECAP_clearlnterrupt(myECAPO_BASE, ECAP_ISR_SOURCE_CAPTURE_EVENT_3);
eCapPwmDuty = (int32_t)ECAP_getEventTimeStamp(myECAPO_BASE, ECAP_EVENT_2) -
(int32_t)ECAP_getEventTimeStamp(myECAPO_BASE, ECAP_EVENT_1);
eCapPwmPeriod = (int32_t)ECAP_getEventTimeStamp(myECAPO_BASE, ECAP_EVENT_3) -
(int32_t)ECAP_getEventTimeStamp(myECAPO_BASE, ECAP_EVENT_1);

Board.h

uint32_t ePwm_TimeBase;
uint32_t ePwm_MinDuty;
uint32_t ePwm_MaxDuty;
uint32_t ePwm_curDuty;

uint16_t AdcBuf[50]; /I Buffer to store ADC samples.

uintl6_t *AdcBufPtr = AdcBuf; // Pointer to ADC buffer samples.

uintl6_t LedCtr = 0; /I Counter to slow down LED toggle in ADC ISR.

uint16_t DutyModOn = 0; /I Flag to turn on/off duty cycle modulation.

uint16_t DutyModDir = 0O; /I Flag to control duty mod direction up/down.

uint16_t DutyModCtr = 0; /I Counter to slow down rate of modulation.

int32_t eCapPwmDuty; /I Percent = (eCapPwmDuty/eCapPwmPeriod)*100.

int32_t eCapPwmPeriod; /I Frequency = DEVICE_SYSCLK_FREQ/eCapPwmPeriod.

void main(void)

Device_init();

Interrupt_initModule();

Interrupt_initVectorTable();

Board_init();

/I Initialize variables for EPWM Duty Cycle

ePwm_TimeBase = EPWM_getTimeBasePeriod(myEPWMO_BASE);
ePwm_MinDuty = (uint32_t)(0.95f * (float)ePwm_TimeBase);
ePwm_MaxDuty = (uint32_t)(0.05f * (floatjePwm_TimeBase);

ePwm_curDuty = EPWM_getCounterCompareValue(myEPWMO_BASE, EPWM_COUNTER_COMPARE_A);

EINT;
ERTM;
for (;;) {

NOP;
}

}
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