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DMA

Direct Memory Access, EE#Fi#231510
> SNEFEMERS 28 - TFECPUF I
> BRI HIIIPIEAH B

> NgDiTRLARFER
(DADCHBFFIEVTIES
@& i
(3)EPWM SOCES
(4)CPUIt RIS
(5)ECAP
(6)SPIRZ/HE Kk
(DLIN&R /&K

> BIRIRFIB IR
(D ADCEERS 728
Q@EHI9ME - EPWM. EQEP. ECAP
(®@HYME : SPI. LIN, CAN, PMBus. USB
(WHPAGHEHIF 1735

> FXR/IN:16/32, B1MFATEE, TEMPE

ADC ADC Global Shared (GS0-
Ll e use AES WRAPPER RESULTS 22 UL
b TA Y T ! A A | | A A
1 1 1 ! !
I h A | i i
) ]
I I I | I
Y v v ! ! v | | v
: : : v i | I DMA bus | C28x bus
] ] ] N
| TINT; (0-2)
: i i 1 s
! ! ! L XNT(1s)
| : o ADCxINT{1-5) ADCxEVT_ |
| AEBA_Gontextin, AESA_ContextOut, AESA_Dataln, AESA_DataCut o &
L TrETEEEEmEsmmmmmsmmemmmsm e mE s m T -
| LINXTXDMA, LINGRXDMA | 1 o
__________________________________________________ =
(8]
DMA Trigger o
Source Selection g
e _ ECAP(1-2DMA DMACHSRCSEL1.CHx DMA, » FIE
i DMACHSRCSEL2 Chix
! EPWA{1-12). SOCA, EPWM{1-12) SOCB CHx. MODE PERINTSEL
| i T Tttt T T T T T T T T T T T e {x=1to86)
I i o _________CiBt2INT_
: ; ! EPGAINT
! ! ! ! SPITXOMAIA-B)
T T SPIRXDMA(A-B
1 B B SRR SR e 8Ly
1 1 1 1
] ] 1 1.4
] 1 ] ]
| | [} Mt 1 WV reemcccccacam=-= b
T 1 I
»* i &0 | i | FSITXADMA, FSIRXADMA
i | | i | FSI_DATA_TAG_MATCH,
v v v ! v v \ | FSI_PING_TAG_MATCH
PGA DAC cmpss || eaep || ecar || EPwm || EPG || cLB
2
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DMA

y] ﬁE ':;: Im »{ AdcBuf
EPWM1 Dma_Ch1ISR

EPWM14EPWMEHS, ADCREPWM, epwiiA o0 " MengPongState 1), et I

EPWM2F At KADCRH - e e ntoAdesut || |

ADC;@IEEP %ﬁ%ﬂEDMA, . roggfeg P!i]nZP[:)!;lgShte Piré%fFf';Tg

DMAE 1 ¥ AAdcBuf e
Jumper i:
Cable 1\ Buffer i

Sy B e | |

[ Ping i

> EPWM1--- GPIOA EPWM2 it Channe DMA i

> E ﬂ'-TIJ g E I *5 Event Trigger ADCSOCA o Trigger InterEuO:t »| Trigger Des:‘;\:r::: oSt

> SysconfigEgiEEPWM1 o

> SysconfigBit BEEPWM2 ADCA 1

> SySCO nf|gEEI§ADC Qutput Sample

> SysconfigEZi& DMA

» SysconfigBg & Timer ADC Resulf

> wmENBRE

HIEZIR | ADCINAO | EPWMI1A

PINRH 70 40
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BCELED

b manc € lab dma lunchpad.sysclg - =
= X & - Hardwse » LEDS ®oH B
» LAUNCHPAD F28055X (12}
3 bt LEDS
v Boot Switches
SW1 = & mySoadLEDO_GPID
swe2 “
ite 1 Standard 8P @ mySoardLEDG
sCiagp + Narme myBoard EDO_GMO
SOIA 8P 3
Use Hardwane

Ce BP +
. . Analog Mode

- EPWM! BP +

== = £
L ED5 pVEY T'{k/@?ﬁ /N EPWM2 8P + G210 Ditection
EPWMS BP + Pin Type Push-pull cutpatfloating Input -
LINA B8P + Ouaslification Mode Synchrocuzation 1 SYSELK »
MCANA BP t
v Standard 8P External Intermupts  Connect to an XINT for IMerrupts

SCIB P 4
SPepep + CPUT selected as controller coee -
2CA B + Winte Iniie Value O
EPWMT BP +
EPWMA BP " PinMux  Peripheral ard Pin Configuration
EPWMS BP 4
MCANS 8P +

CAN Route Swarch

EQEPT Header @®
EQEPD Hender @
F5I Heaoer E)

1

LEQL

| s &~ |

QEP Solect

t Smllches
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BEdiEEPWM1

8 lab_dma launchpad syscig » =

X € 3 Softwste » EPWM Qo & :

@ Global Parameters  Settinge that affect all instances v
=1 LA ®

CLBINPUTXRAR INPUT () EPWM (2 of 12 Added)
s CLE QUTPUTXBAR

@
CLENBAR o) I @ myEPWMO (s ls
CPUTIMER o®
. -
bee ® @ ryEPwNT ® o
EPWMXBAR ® Narrie TYESID
ERAD O
O Use Hardware Nonw -
FLASH ®
PR Qo® Load EPWM Settings From Device Memory Export 2ad
INPUTXBAR INPUT @
INTERRUPT (V] v
MEMCFG ® P ¢
OTHER ®
OUTPUTXEAR ® Template Code Gansration o
SYSCTL ®
WATCHDOG ® EPWM Globad Load -
v ANALOG (6)
ADC %® EPWM Time Base -
ANALDG Pinhux (/]
ASYSCTL (/) Emulation Mode Stop atter naxt Time Base cownttec Incrament or decrament v
oMPss ® Dmds clock by 1 -
DAC @ Time Base Clack Divder .rul perfectly synchromzed TECLKs across muitiple EPWM modules, the prescaler bits In
PGA @ the TBCTL register of sach EPWM module must be set clentically
« CONTROL (5) High Speed Clock Divider Dmde clock by 1 -
s 2 Time Bsse Period Lived Mode PWM Penod register access |s through ahadow register v
£ +
I EP?:M ° @ I Time Base Period Load Event Shadow to actrve load cocurs when time base couner reaches 0 w
TUER © Time Base Period 25000
SYNC v Time Base Period Link Disable Linking -
v COMMUNICATION (10) £nabie Time Base Pericd Global Load O
DMA
Sy @@ nttat Counter Vaiue 0
FS@X ® 2
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D MA AL EEPWM1

EPWM Time Base ~
. EmusnonMode Stop affter next Time Base counter increment or decrement =
Divide clock by 1 o S NS.<
Time Base Clock Divider °For perfectly synchronized TBCLKs across multiple EPWM modules, the prescaler bits in
the TBCTL register of each EPWM module must be set identically
Time Base Period — %M::‘ N ];).0—2;;2: — 95000, :::‘P; Sapaeed Clock Divider Divide clock by 1 v
se Period Load Mode PWM Period register access is through shadow register -
Time Base Period Load Event h ¥ en time base counter reaches 0 v
Time Base Period 25000
Time Base Petlod Link Disable Linking -
Enable Time Base Period Global Load O
Initial Counter Value 0
Counter Compare Value = {1 — 51{"1}?) * thprd = (1 - ,—‘?ﬁ } = 25000 = 18750, Counter Mode Up . down - count mode -
Counter Mode After Sync Count down after sync event v
Enable Phase Shift Load O
Force a Sync Pulse O
Sync In Pulse Source Sync-in source is EPWMT sync-out signal v
Sync Out Pulse ! -
One-Shot Sync Out Trigger Trigger 1s OSHT syno -
EPWMxSYNCPER Source Select Counter aquals Period -
EPWM Counter Compare N
CMPA -~
18750 :
Counter Compare A (CMPA) A1t is recommended 1o use 3 non-zero counter compare value when using shadow 10
active load of action qualifier A/B control register on TBCTR=0 boundary(Un-suppress)
Enable Counter Compare A (CMPA) Global Load D
Enable Shadow Counter Compare A {CMPA)
Counter Compare A Shadow Load Event Load when counter equals zero 6 v
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DMA

EPWM Counter Compare

EPWM Action Qualifier

Enable Continuous SW Force Global Load
Continuous SW Force Shadow Mode

T1 Trigger Source

T2 Trigger Source

ePWMxA Output Configuration

ePWMxA Global Load Enable
ePWMxA Shadow Mode Enable
ePWMxA Shadow Load Event
ePWMxA One-Time SW Force Action

ePWNMxA Continuous SW Force Action

ePWMxA Event Output Configuration

ePWMxA Time base counter equals zera
ePWMxA Time base counter equals period
ePWMxA Time base counter up equals COMPA
ePWMxA Time base coumer down equals COMPA
ePWMxA Time base counter up equals COMPE
ePWMxA Time base counter down equals COMPB
ePWMxA T1 event on count up

ePWMxA T1 event on count down

ePWMxA T2 event on count up

ePWMxA T2 event on count down

BdiEEPWM1

()
Shadow mode load when counter equals zero

Digital compare event A 1

01 1/T2 selection and configuration of a rip/digital-compare event is indpendent of the

configuration of that event in the Trip-Zone submodule

Digital compare event A 1

.h /T2 selection and configuration of a trip/digital-compare event is indpendent of the

coenfiguration of that event in the Trip-Zone submodule

Load when counter equals zero
No change In the output pins

Software forcing disabled

No change in the output pins

No change in the output pins

Set output pins to High

Set output pins to low

No change in the output pins

No change in the output pins

No change in the output pins

No change in the output ping

No change in the output pins
No change in the output pins
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DMA

BLEEPWM1
PinMux Qualification h
PinMux Peripheral and Pin Configuration ~
EPWM Peripheral EPWM1 Ao
EPWM_A GPI00/79 (EPWM1 BP) + &
Connected to hardware(Un-suppress)
EPWM_B GPIO1/78 (EPWM1 BP) > 8

Wip TEXAS INSTRUMENTS



 lab_mainc

@
&0
=

v SYSTEM (18)
Alo
CLA

CLB INPUTXBAR INPUT

CLB DUTPUTXBAR

@
®
@
@
CLBXBAR ®
CPUTIMER o®
DCC ®
EPWMXBAR ®
ERAD ®
FLASH ®
GPIO c@®
INPUTXBAR INPUT ®
INTERRUPT @
MEMCFG ®
OTHER ®
OUTPUTXBAR ®
SYSCTL ®
WATCHDOG ®
v ANALOG (&)
ADC e®
ANALOG PinMux @
ASYSCTL @
CMPSS ®
DAC ®
PGA ®
~ CONTROL (5}
CLB ®
ELAF 87]
EPWM N e®
QR
SYNC (V]
v COMMUNICATION (10)
DMA @ ®
FSIRX ®

BELEEPWM2

8 lab_dma_lsunchpad sysclg « i devicer S syscllh

€« - Software «+ EPWM

Global Parameters  Settings that affect all instances

EPWM (2 of 12 Added)

& myEPWMD

l @ myEPWMY

Name

Use Hardware

Load EPWM Settings From Device Memory Export

Copy Settings

Template Code G i

P

EPWM Global Load

EPWM Time Baseo

Ermwilation Mode

Time Baze Clock Devder

High Speed Clock Divider

Time Base Penind Load Maode

Time Base Penod Load Event

Time Base Period

Twme Base Period Link

Enable Time Base Penod Global Load

Inaial Counter Value

Covmtar Mnds

MYEPWM)
None

Stop after next Time Base counter Increment or decrement

Devsde clock by 1

O oE e

® Aoo

(]

.Far perfectly synchranized TBCLKS across multiple SPWM modules, the prescales bits in
the TBCTL register of each EPWM module must be set identically

Drade clock by 1

P Perlod register access Is though shadow register

Shadow 10 active joad ocours when lme base counter reaches 0

1999
Desable Linking
O

0

10 . conmt modae
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BELEEPWM2

EPWM Time Base ~

Emulation Mode Stop after next Time Base counter increment or decrement v
Divide clock by 1 v

Time Base Clock Divider OFor perfectly synchronized TBCLKs across multiple EPWM modules, the prescaler bits in

the TBCTL register of each EPWM module must be set identically

High Speed Clock Divider Divide clock by 1 v

Time Base Period Load Mode PWM Period register access is through shadow register v

Time Base Period Load Event Shadow to active load occurs when time base counter reaches 0 v

Time Base Period 1999

Time Base Period Link Disable Linking v

Enable Time Base Period Global Load

Initial Counter Value

O
0
Counter Mode | Up - count mode v
]
O

Enable Phase Shift Load

Force a Sync Pulse

Sync In Pulse Source Sync-in source is EPWM1 sync-out signal v
Sync Out Pulse None -
One-Shot Sync Out Trigger Trigger is OSHT sync v
EPWMxSYNCPER Source Select Counter equals Period v

Time Base Period = ,—j/'-'i = lqw;—lﬂ- = 2000.
2 f e 2w 25003

10
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DMA

BLEEPWM2
EPWM Event-Trigger | @ ~
Enable EPWM Interrupt O
ADC SOC Trigger ~
SOCA Trigger Enable
SOCA Trigger Source Time-base counter equal to zero or period v
SOCA Trigger Event Count | 1 Event Generates Interrupt | v
SOCA Trigger Event Count Initial Value Load Enable O
SOCB Trigger Enable O
HRPWM h
PinMux Use Case ALL v
PinMux Qualification b
PinMux Peripheral and Pin Configuration ~
EPWM Peripheral EPWM2 >+ &
EPWM_A GPI02/77 (EPWM2 BP) > O
A\ Connected to hardware(Un-suppress)
EPWM_B GPI03/76 (EPWM2 BP) 3
A\ Connected to hardware(Un-suppress)

11
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DMA

OAvEE

< lab_maingc

G
&
E

v

<

-

~ COMMUNICATION (10)

SYSTEM (18)
AlO
CLA

CLE INPUTXBAR INPUT

CLEB OUTPUTXBAR
CLEXBAR
CPUTIMER

pce

EPWMXBAR

ERAD

FLASH

GPID

INPUTXBAR INPUT
INTERRUPT
MEMCFG

OTHER
OUTPUTXBAR
SYSCTL
WATCHDOG

e o

L

X

9 lab_dma_launchpad sysct

ANALDG (6)
ADC

o

® |PPERPRERCROOOREHOIREOB®

ASYSCTL
CMPSS
DAC

PGA
CONTROL (5)
CLB

ECAP
EPWM
EQEP
SYNC

DMA
FSIRX
FSITX
RC

odo

@ 0 o

[CICICIO)

CJCICIO M CYOXO)

ADC (1 of 5 Added) )

I & myADCO

Name

ADC Instance

ADC Clock Prescaler

Enable alternate timings (1IDMA) &
Use External MUX

High Priority Mode SOCs

SOC Configurations Start of Conversion Configurations

Enable SOCs

soco Start of Conversion O

SOCO Name

SOCQ Independent Name Mode

SOCO Channel

SOCO Module Channel Name

SOCO Device Pin Name

SOCO External Channel Selected via MUX

SOC Triggers

Trigger Mode
SOCO Trigger
SOCO Interrupt Trigger

Sample Time Calculator

SOCO Sample Window [SYSCLK counts]

SOC0 Sample Time [ns]

#HADD § §=REMOVE ALL

-

D o

myADCD ,
ADCA .

| ADCCLK = (input ciock) / 4.0 | =
O

Round robin mode is used for all v

| socieoc number o | -

SOCo
O

single-ended, ADCINO v

ADC_CH_ADCINX_D -

Single Trigger hd
ePWM2, ADCSOCA v
No ADCINT will trigger the SOC -

8
A, SOCO sampie window must be at least 10(Un-suppress)

12
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DMA

ADC INT Configurations Interrupt Configurations

ADC Interrupt Pulse Mode
Enable ADC Interrupts

INT1 ADC Interrupt 1

Enable ADC Interrupt 1
Interrupt 1 SOC Source

Continuous Interrupt Mode

PPB Configurations Post Processing Blocks Configurations
Burst Mode ADC Burst Mode

Register PIE Interrupt Handlers

Use Interrupt

Register Interrupts

Analog PinMux

Name
Use Case

Pins Used

PinMux Peripheral and Pin Configuration

BCiEADC

P
Occurs at the end of the conversion -
| ADCINT1 Interrupt | v
P
SOC/EOCO v
'
'
P
myANALOGPinMux0 v oA
myANALOGPinMux0
CUSTOM -
A0, B15,C15, DACA_OUT -
'

13
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< laby
B
3
tall
=

mal

inc 5 lab_dma launchpadsysclg =

= x

v SYSTEM (10)
AKD (5]
CLA @
CLB INPUTXHAR INPUT (O]
CLB OUTPUTXBAR @
CLEXBAR @
CPUTIMER o ®
occ (O]
EPWMXBAR @
ERAD @
FLASH @
GRI0 () (..;'.)
INPUTXBAR INPUT (]
INTERRUPT (]
MEMCFG (&)
OTHER @
OUTPUTXBAR ®
SYSCTL (O]
WATCHDOG (O]

~ ANALOG (6)

— S anon
ANALOG Finhaus & -
PP &

|
_@ ~ BYSTEM(18)
A0 >
= CLA )
CLE WNAPUTXRAR INFUT (E)
e CLE OUTPUTXSAN @®

CLEXRAR
COUTINER
pee
EDWMXBAR
ERAD
FLASH
GRIO

INPUTXBAR INPUTY

Cdevices S aysctlh

&« = Softwace + ANALOG PeiMux
ANALOG PinMux (1 of 1 Added)
I & myANALOGPINMuxO

Name
Use Cane

Pins Used

PinMux  Peripheral and Pin Configutation

< ~» Sofhware + ASYSOTL

ANYSCTL

Temperature Control

Enable Twmpuratute Seneoe

Lok Termperatirne Sennar Controd Reginte

Analog Reference

Analog Reforence

Analog Reference Vollage

External DACL Enubile

CMPSS DACL Dutpul Enabde

INTERRUPT ]
MEMCFG @
OTHER ®
DUYPUTXBAR (&)
SYBLTL ()
WAICHOOG )
ANALOG (6}

A WS
AMALOG PindAux (]
ASYECTL o

BCiEADC

3
®
@

Al B EMOVE A
MyANALOGFnMux0
(:U?‘.!(Jx hd
AD, B15, C15 DACA OUT -
O <> @ & i
- 1 . LL

Intarral

1 .65V

14
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DMA

& = Software » DMA

'@ OTHER ®
OUTPUTXBAR ® @ myDMAD
=] SYSCTL ®
WATCHDOG ® Name
E - anaLoG (8) DAMA Channel
ADC o® Enable Triggers
MNALD -
ANALOS PinMax @ Trigger Source
ASYSCTL (] |
Isa Int t
CMPSS ® s interrup!
DAC ® Register Interrupt Handles
PGA ® Enable tritémupta
v CONTROL (5) Enable Overrun intarrupt
CLB C’) Intermupt Mode
B @ Etraul Mod
EPWM o) mulstion Mode
EQEP @ One-Shot Configuration
SYNC (v Continuous Mode Configuration
————————— Databus Width
DMA 5 1C) Burs Size
T %7
Transter Si
FSITX @ ransgfer Size
e ® Numbar of words to be transferred
LN O] Enable Charmel 1 Priority
MCAN @ Starn Channed
PMBUS ®
SCI ® Source Address Setup  Source address setup options
SPI O] Y
use ® Source Address nput Type
v SOFTWARE (2) Source Address Vanable
Derace Support @ number of bUTEIG befor weap on snwTe

Software Prioritzed Inter.. &
~ BOARD COMPONENTS (3)
Fsl ®
L£0 oo
SWITCH
v CONFIGURABLE LOGIC BL..
Tile Design
~ DCSM CONFIGURATION (1)
DCSM
LINXER COMMAND FiLE C
CMD
~ C2Z000WARE LIBRARIES (6)
v FATFS (1)
SDCARD FATFS (&)

@®

<

® ® @

Source Wrap Size

Source Address Wrap Step

BLiEDMA

Destination Address Setup Destination address setup options

DMA Interrupt

Name
Interrupt Nama
Imterrupt Handler

Enable interrupt in PIE

myDMAD
DMA CH1

© o

Do

| = |

TRIGGER ADCAT

DMA Interrupt is generated at the beginning of & rransfer

Continue DMA opesation regardiess af emutaton suspend
Cnly one burst transfer performed per trigger.
DMA reinitializes when the transier count is 2&r0 ond waits for a Irigger

DMA ransfers 16 bits at 4 tima.

1

50
O

Variable/Function Name

AdcAgdr

0
0

S0
o

myDMAD_INY

déma_Ch1isa

15
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DMA

i< lab_main.c

=
ED
#

— ¢

v SYSTEM (18)
AlO
CLA
CLB INPUTXBAR INPUT
CLB OUTPUTXBAR
CLBXBAR

§ lab_dma launchpad.syscfg = < devicec ™ sysctlh

X & - Software » CPUTIMER

CPUTIMER (1 of 3 Added)

I & myCPUTIMERO

Name

CPUTIMER Instance

CPUTIMER

Emulation Mode

pcc
EPWMXBAR
ERAD

FLASH

GPIO
INPUTXBAR INPUT
INTERRUPT
MEMCFG
OTHER
OUTPUTXBAR
SYSCTL
WATCHDOG

°© o
CICICICIORSICIOICICICLO (O} SXOICAOLO)

Timer Prescaler
I Timer Period
Enable Interrupt
Reqgister Interrupt Handler

Start Timer

EC&ETimer

=t ]
® o EE
Do
myCPUTIMERO
CPUTIMERQ v
Denotes that the timer will stop after the next decrement it
0 .
4204967295
0
0
0
16
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