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CLA

Task Triggers
(Peripheral Interrupts)

g

Task2 Trigge

| Task4 T@' = r| CLA INT11 | C28x
| Control & Execution PIE 17| cpu
Control Law Accelerator , {2HIZENER Ragise
P o — Task8 Trigge
> B2LLFRMFUIESTT - FPU =
> F4TFCPU, RHEPSIEEICPU CADM I
P il e N | P Data MSG RAMs I Registe l
> WTEEAMBRMMTETE o || pam |[CPUwCA] —
CLAto CPU

> Type2#!, EHREHIADCERFFas — — ————————

and doos not allow CPU access

> EEEEEPWM. ECAP. EQEP. PGAZEHIEFFES S o ot ot RS 3

Adds aptan 10 anable CPU accass
0 dita RAMS,

e NSt I ncreased Program address reachatiilsy to 16 2807x, 283740, 2837x8
,—‘— bits; acdded instructions 10 support the new
> zﬁ lL urﬂ \_\L QI\-LZ EFI H_Kﬁ- agdress reach; added two naw offset addraasing
modes; CLA program mamory IS now user
selectable and can reside arywhena in tha lower
B4k address space {axcluding tha MO and M1
spaca). Tha job af giving controd 10 the CLA and
RSKIGNING NGRS to & task is Now dene at tha

system leval, a task can now fire an nterupt 10
. o

Added Background-code mode, that can run task 28003« 28004x. 20828x, 28P55x,
like communications and desnup routines in 20P805x
Background; Background tasks runs continuously
unal disable or device/'soft reset; Background task
can be triggered by a parpheral or software.
othar foreground tasis can interrupt background
task in the griarity order defined; added

provision for making sections of background code
uninterruptible; added debug enhancamants that
has true software breakpoint suppan, whare CLA
re-falches from the same address where haited
during dabug stop
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CLA

ThRESE I

FACLAS I —NFIRIEE SRS - FREA @ [FZEmE - EPWMLFEAE K - ADCEFSE -
EPWM2ATFADCHIEF & -
SCHIZD IR

EHIZERIE
SysconfigEd EGPIO
Sysconfigfd EEPWM1
SysconfigEd EEPWM2
SysconfigEZ EADC
SysconfigBzi& CLA

VVYVYYVYYVYVY

A\

YRERIFIHETD AN

\
|
‘ll‘ ‘I: "“ IIJl |
s, | \ J \ J
fr & AR PINEJ
Yy v v Y

myBoardLEDO_GPIO LED5 BRRGEIT

EPWM1 - FEPWM

EPWM2 -- fi X ADC

ADCINAO FAFADEH

CLA - ECECLA 3
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EPWM1 - PWM
EPWM2 - fill ZADC
ADCINAO BATFADFRF
CLA - EZECLA

§lab dla leunchpoad syscfy « 1 lab maine =29
= : X € 3 Hwdwore + LEDS QoEe i

« LAUNCHPAD F28PSSX (12
< e LEDS RIMOVE BT

v Bool Switches ~

I @ myBoardl EDA_GPID

)
.

B] s

W2

]

E | - s Sedara e & myBoardLEDO =
Kiaes

I Nome myfoard EDO GPe

s Hardware

SPIA EP
aceoe
EPWM B3P
EPWM2 8P
EPWMD P
LINA B
MOANA B8P
v Site 2 Stedand BP External Interrupts  Cornect 1o an XINT for intenupts v
;:: :: Core Select CPUT selected as conrofer core v

+ + + +

Analog Mode

GO Diecton

.

Pin Tygw Pustrpull cutput/feating input >

Qualificaton Mode Swmckromrmion 1o SYSCLX -

+ 4+ +

+

+

Wtite irptial Value O

+
+

EPWMA 8P + PinMux  Peripheral and Pin Configuration .
+
i

MCANE BF
CAN Foute Swich
EQEPT Heade @
EQEP3 Heaow ®
F5t Headw =

P -

LEDS [V]
- ——
SC| Switches
v XDE UART
SCIA XD4S -
SCIB XDS +
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Time Base Period =

Counter Compare Value = (1

ftbeik 100%10°
.  2+1000
duty 50

100

) » thprd = (1

10

= 50000.

) « 50000 = 25000,

¥ lab_cla launchpad.sysclg » o dab_mainc

|!? *

« SYSTEM (18)
AlID

@
m CLA
o]

SICICICICICICICIOICIORSIC)

CLB INPUTXBAR INPUT
CLB OUTPUTXBAR
CLBXaAH
CPUTIMER
pee
EPWMXBAR
ERAD
FLASH
GPIO (
INPUTXEAR INFUT
INTERRUPT
MEMCFG
OTHER
OUTPUTXRAR
SYSCTL
WATCHDOG

« ANALOG (8)
ADC
ANALOG PnMux
ASYSCTL
CMPSS
DAC
PGA

« CONTROL (%)
CLB

Eest

EPWM @
o

o0 o
BICENCICICIORE

00

GI@ DE® OOOCC

EUTH
SYNC
v COMMUNICATION (10)

i ~

EPWM2
ADCINAO
CLA

& ~» Software » EPWM

EPWM Time Base

Emutstion Mode

Time Gase Clock Trader

High Speed Clock Divider

Time Sase Period Load Modée
Tune Base Period Load Event
Time Basz Period

Tune Base Penod Link

Enable Tyne Base Penoc Globat Laad
Inatinl Counter Value

Counter Mode

Counter Mode Aftar Sync
Enable Phase Shift Load

Force & Sync Pulse

Sync In Pulge Source

Syne Qut Pulse

Cre-Shot Sync Cut Trigoes
EPWMXSYNCPER Source Select

EPWM Counter Compare

CMPA

Counser Compare A (CMPA}
Enable Counter Compare A (CMPA) Global Load

Enabile Shadow Countes Compare A (CMPA)

fil &2 ADC
BATFADER
EZiECLA

~
S1cp aftar next Time Base counter incramaent of decrament -
Divids clock by 1 -

@ or pertectly synchronized TBCLKS acroes multple EPWM modules, the prescaier bits in
the TBCTL register of each EPWM module must be set identically

Divide clock by 1 -
PWM Penad register access i through shadow rogisser v
Shadaw 1 active Jaad oocurs when time base counter reaches 0 e

50000

Isalie Linking -
Up - dawn - count mode -
Count dawn after syna event >

O

0
Syncn source is EPWMT sync-out signal -

-
Trigges is OSHT sync w
Counter equals Penod -
N
~
25000
U
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Time Base Period =

Counter Compare Value = (1

ftbeik 100%10°
2 foum  2#1000
duty 50

100

) # thprd = (1

10

= 50000.

) « 50000 = 25000,

& lab cla_launchpad.syscfg < & fab_main.c

mELB

« SYSTEM (18)

ANQ
CLA

CLA INPUTXBAR INPUT

CL2 OUTPUTXRBAR
CLEXBAR
CPUTIMER

2l

EMYMXBAR

ERAD

FLASH

GPI0

INPUTXBAR INPUT
INTERRUPT
MEMCFG

QTHER
CATPUTXBAR
SYECTL
WATCHDOG

v ANALOG (6)

ADC

ANALOG PinMux
ASYSCTL
CMPSS

Dac

PGA

v CONTROL (5)

CLB
ECaD

@
]
@

00 O
® P68 POROREOE®

000

EPWM

312
SYNC

v COMMUNICATION (10)

@ |e

GePe 06®

EPWM2
ADCINAO
CLA

& - Software » EPWM

EPWM Action Qualifier

Enable Contnuous SW Force Global Load
Cantinuous SW Force Shadow Made

T1 Tngger Source

T2 Tngger Sowrce

PWMIA Output Configuration

ePVIMxA Globad Load Enabie
oPWMxA Shadow Mode Enable
ePVWMxA Shadow Load Event
eSMxA One-Time SW Farce Action

M A Contmyous SW Force Action

ePWMxA Event Output Configuration

ePWMxA Time base counter equals zerc
EPWMxA Time hase counter equals perod
ePWMxA Time base caunler up equals COMPA
ePWMxA Time base courer down equals COMPA
ePWMxA Time base counler up eguals COMPE
OPWMEA Time base counter down equals COMPE
EPWMxA T1 event on count up

ePWMEA T1 event on count down

SPWMEA T2 avent on count up

ePWMxA T2 event on count down

fil &2 ADC
BATFADER
EZiECLA

[m]

Com e

Shadow mode load when counter equals 2eo

Dightal compare event A 1

© 11/72 selection and configuration of a trip/digial-compate event |s mdpendent of the

configuration of thal event in the Trip-Zone submodule

Digaal compare event A1

© 71/72 selection ana cont

iguration of & trip/dignal-compare event |4 mdgendent of the

configuration of that event in the Trip-Zone submodule

O

Load when counter equals period

No change in the output pins

Software forcing disabled

No change in the output pins

Na change in the autput pins

S&T OUIpUT PIne 10 HIgh

Se1 output pins to fow

Na change in the output ping

No change in the autpul pins =

No change in the output pins

No change in the output pins

No change in the autpet pins
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C LA myBoardLEDO_GPIO BRRGNIBIT

EPWM2 fit X ADC
ADCINAO FFADEM
ol * | S - EEECLA '8 ®
v SYSTEM (18)
'G A0 ®
&) CLA ) GMPC x
CLB INPUTXBAR INPUT ()
= L8 QUTPUTXBAR @ CMPD 5
CLAXEAR ®
CPUTIMER ®
oo ® EPWM Action Qualifier v
EPWMXBAR ®
" ERAD ® EPWM Dead-Band v
Time Base Period = g2 = 100:100 _ 5000, ®
Fpum 2x1000 GA0 () EPWM Chopper v
INPUTXEAR INPUT ®
WIDXOrS o EPWM Trip Zone v
MEMCFS (V2O
OTHEY )
OUTPUTXBAR ® EPWM Digital Campare L4
3YSCTL ®
WATCHDOG @ EPWM Event-Trigge: v
v ANALOG (8)
Counter Compare Value = (1 'l,'::f ) » thprd = (1 l""“', ) + 50000 = 25000. ADC o HRPWM v
ANALOG P (V]
ASYSCTL e Piotux Use Case AL
CMPSS ®
DAD ® PinMax Qualification b
oA @
« CONTROL (%) EPWM A Pin Quadfication v
CLE @
— . EPWM 8 Pin Qualitication v
EPYIN @
e 52
SYNC @ Pinmux Peripheral end Pin Configuration A
v ‘COMMUNICATION (10) EPWM Periphersl EPWI - &
OMA ®
e ® EPVIM_A GPSOO/7G (EPWM! BF) - &
ST @ A Canrecled to hardwareln-sunpeess|
e ® EPWMLE GPK1/78 (EPWM1 BF) - @
) @ A Cannectad 1o hardware({Un-suppeess| 7
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Time Base Period =

f thelk

Fpum

o

100x10°
8000

— 1 = 12499.

wELE

= X

v SYSTEM (18)
AlG ®
CLA (]
CLB INPUTKEAR INPUT (&
CLB DUTPUTXBAR ®
CLBXBAR ®
CPUTIMER ®
bce ®
EPWMKDAR ®
EAAD ®
FLASH ®
GPIO e®
INPUTXBAR INPUT @®
INTERRUPT (]
MEMCFG (/]
OTHER @®
OUTPUTXBAR ®
SYSCTL ®
WATCHOOG ®

v ANALOG (8)
ADC o®
ANALOG Pohux (/]
ASYSCTL &
CMPSS ®
DAC ®
PGA ®

~ CONTROL (5)
CLB ®
coam P

Lew - o0 |
EQEP ®
SYNC (]

« COMMUNICATION (10)
DMA ®
FSIRK ®
FSITX ®
12C ®
LIN ®
LAC AN m

3R
J#J:J'_'\;'\

myBoardLEDO_GPIO

ADCINAO
€ > Sof
Goyerw - CLA

I @ myEPvan

Name

Use Hardware

Load EPWM Settings From Device Momary Export
Copy Settings

Template Code Generation

EPWM Global Load

EPWM Time Base 7

Emulation Mode
Time Base Clock Divider

High Spead Clock Divider
Time Base Panod Load Mods
Time Base Penod Load Everst
Time Base Petiod

Time Base Period Link
Enable Time Base Penod Global Load
Initiad Counter Vatue

Counter Mode

Enable Phase Shift Load
FOrce a Syne Putes

Sync In Puss Source

Sync Oul Pulge

One-Shot Syne Out Togger

EPWMaSYNCPER Source Select

FATFADRH

@ :

BECLA 0o

Do

myEPWMY

None -
v

v

v

Stop after next Time Base coumer increment or decretnent y

ivide clock by 1
°F:r perfecth

mcheonized THCLKS across multiple EPWM modules, the prescaler bits in

the TECTL register of each EPWM moadule must be set identically

Divide clock by 1

PWM Period register access is theoogh shadow registes -

12499

Shadow to active load occurs when time base counter reaches 0 -

- DI3a08 Lnwng

Syncein sowrce is EFWM1 sync-cut signal hd

Trgget is OSHT syne

Counter equals Penod
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9 lab_cla launchpad sysclg -
B =
« SYSTEM (18)
Q AlD
CLA

ial)

CLE NPUTXBAR INPUT

kad CLB OUTPUTXBAR

CLEXBAR
CPUTIMER
pec
EPWMXBAR
ERAD
FLASH
GPIO
INPUTXBAR ™NPUT
INTERRUPT
MEMCFG
OTHER
OUTPUTXBAR
5YSCTL
WATCHDOG

v ANALOG (&)
ADC
ANALOG PinbAux
ASYSCTL
OMmess
DAC
PGA

« CONTROL (5)
CL8
ECAP

i« lab_maing

(<]

-

e o

Qo

I EPWM
=2

SYNC
v COMMUNICATION (10)

DMA

FEax

FEITX

12¢

LIN

MCAN

Qe
IPEREO®® GEF)@ (CIORO] ® PO (CACICICICICICICIOLC RG]

myBoardLEDO_GPIO

HRRFEBTT

-
., ADCINAO FAFADR 0 e
CLA = ERiECLA
L3 -
EPWM Dead-Band v
EPWM Chopper -
EPWM Trip Zone v
EPWM Digital Compare -
EPWM Evem-Trigger »
Enable EPWM Interrupt 0
ADC SOC Trigger »
SOCA Trigger Enable
S0CA Tngge! Source T'me base counter equal to pencd e
SOCA Togger Everdt Coum T Event Generatea |r.1rm.p! -
SOCA Trigger Event Count Intial Viasue Load Enable =
SOCH Trigoer Enabie )
HRPWM
PnMux Uge Case ALL >4
PinMux Qualification X
PinMux Peripheral and Pin Configuration =
EPWM Peripheral EPWMZ o)
EPVIM_A GPIO2TT (EPWMZ B9) o
A Connactad 10 hardware(Un-sunptess)
EPWM_E GPU03/76 (EPWMR BP) -8
A Connected 10 hardware{Un-supgress)
J
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S lab_cla_launchpad syscfg < 4 lab_mainc

= :
v SYSTEM (18)
.@ AlD
&l
E

CLA
CLB INPUTXBAR INPUT
CLS OUTPUTXBAR

. CLEXBAR

pece
myBoardLEDO_G LEDS

IERRANIGIT EPWMXBAR
PIO s

FLASH
EPWM1 — FAEPWM s ‘

INPUTXBAR INPUT
S INTERRUPT

MEMCFG

OTHER

OUTPUTXBAR

CLA - EEECLA SYSCTL

WATCHDOG

X & - Sofware + ADC
ADC (1 of 5 Added)

l & myanco

(<]

Name

ADC nstance

ADC Clack Prescaler

Enable alternate timings (tOMA)
Use Extemal MUX

High Priority Mode SOCs

S0C Configurations  Start of Conversion Configurations

(CICICICICICICICIOICRRHO)

Enable SOCs

e o

soco Start of Conversion 0

SOCO Name
SOCO independent Name Mode

SOC0 Channel

Q06
I ADC

SOCO Moduie Channel Name

ANALOG PinMux
ASYSCTL
CMPSS
DAC
PGA
v CONTROL (5)
CL8
ECAP
EPYM
EQEP
SYNC
~ COMMUNICATION (10)
DMA
FSIRX
FSITX
2¢
LN
MCAN

SOCO Davice Pin Name

a0
PEO®

SOCO External Channed Selected vis MUX

®

@ SOC Triggers

®

Tngoer Mode

® SOCO Trigges

@ SCCO mteémrupt Trigger
Q@

® Sample Time Calculator
@

® SO0 Sample Window ISYSCLK counts|

® 50C0 Sample Time [ns]

@

®

@ ADC Repeater Module

m

=0
QoE®@ :

0o

myADCO
ADCA

ADCCLK » (input clock) / 4.0

O
O

Round rohin mode is used for all

SOC/EOC number O

S0co

O

single-ended, ADCINO

ADC_CH_ADCINX_ O

Single Trigger
EPVWMZ ADCSOCA
=

No ADCINT will trigger the SOC

g

A, 50C0 sample window must be at feast 10(Up-guporess)

1U
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PR
H-J:mb\

myBoardLEDO_G
PIO

EPWM1

CLA

$ lab_cla_launchpad.syscfg » & lab mainc

B
@
D

|
|
|

~ SYSTEM (18)

AN
CLA

CLB INPUTXHAR INPUT

CLB QUTPUTXBAR
CLEXBAH
CPUTIMER

e

EPWMXRAR

ERAD

FLASH

GPI0

INPUTXBAR INPUT
INTERRUPT
MEMCFG

OTHER
OUTPUTXBAR
SYSCTL
WATCHDOG

« ANALOG (6}

(<)

ASYSCTL
CMPSS
DAC
PGS,

v CONTROL (5)

cLe
ECAP
EPWM
EQEP
SYNC

v COMMUNICATION (1G]

OMA
FSIRX
FEITX
12c
LN

@

e o

@0 o

@

Pee®

EPEEe e

HCICICICIC)

CICIOICICICICICIOIO)

& ~» Software » ADC

S0C0 Sample Windaw [SYSCLK counts]

$0C0 Sample Twme fns}

ADC Repeater Module

ADC INT Configurations  Interrupt Configurations
ADC nterrupt Pulse Mode

Enabtie ADC Intesrupts

INTT ADC Interrupt 1

Enable ADC Imeerupt 1
Interrupt T SOC Source

Conunuous Inerrupt Mode

PPB Configurations Post Processing Blocks Configurations

Burst Mode ADC Burst Mode

Register PIE Interrupt Handlers

Lise interrupt

Regester Interrupts

Analog PinMux

Name
Use Case

Pins Used
PinMux Peripheral and Pin Configuration

ANALOG Penpheral

AD B15, C15 DACA_OUT

C0 sample window must ba at lnast 10(Un-suppress)

Occurs a1 the end of the conversion e

ADCINTY mtarrupt

myANALOGPinMux0

mMyANALOGP:Mux(
CUSTOM

AQ, 815, C15, DACA_OUT

Any(ANALOG)

Any(AD, 815, C15, DACA OUT/2

3 {Header)) v

11l
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CLA

PR
H-J:mb\

myBoardLEDO_G
PIO

EPWM1

CLA

8 lab_cla_launchpad sysclg = 4 lab mainc

= X
s RVETELA (18

®

@
_ BARINPUT (B
I TXBAR ®
@
®
®
@
®
®
o®
PUT ®

]

e = (V]
OTHER ®
OUTPUTXBAR ®
SYSCTL ®
WATCHDOG ®

v ANALOG (6)

ADC &®

ANALOG Pinddux (V]

| asysen Xl
CMPSS ®
DAC ®
PGA ®
~ CONTROL (S)

cLe ®
ECAP ®
EPWM Q>
EQEP @®

€& 3 Software » ASYSCTL

ASYSCTL

Temperature Control

Enable Temperstute Sensar

Lock Temperstute Sensar Cantrol Register

Analeg Relerence

Anglog Reference

Analog Reference Voltage

External DACL Enable

CMPSS DACL Output Enable

“-n
QomEe :
4 [ = NEMOVE
O
O
Internal -
1.65v -
O
12
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LA

PR
J#J:J'_'\;l\

myBoardLEDO_G
PIO

EPWM1
EPWM2

B =
v SYSTEM (18)
{g AlD ®
E] CLA (e
CLE OUTPUTXBAR ®
CLEXBAR ®
CPUTIMER ®
ncc @®
EPWMXBAR ®
ERAD ®
1 Al @
LEDS  HERRGAKIEST -
@
@
= FEEPWM ®
@
- fl &ZADC
— N7 o @
i s 0
@
®
®
PGA ®
v CONTROL (5)
cLe ®
ECAP ®
EPWM e®
£QEP ®
SYNC (V]
v COMMUNICATION (10)
DMA ®
FSIRX ®
FSITX ®
12¢ ®
LIN ®
MCAN ®
PMBUS ®
SCi ®
SP @
use ®

v SOFTWARE (2)

& - Software » CLA
CAMA L9 sues)

CLA Instance

CLA Task Configuration

Enable CLA Task 1
Enable CLA Task 2
Enable CLA Task 3
Enable CLA Task 4
Enable CLA Task §
Enable CLA Tazk 6
Enable CLA Task 7

Enable CLA Task 8

CLA Task 1

Interrupl Vector
Interrupt Narme

Trgger Source

C28 Interrupt Register for CLA Task

Register interrupt for CLA Task 1
Register Interrupt for CLA Task 2
Register Interrupt for CLA Task 3
Register Interrupt for CLA Task 4
Register Interrupt for CLA Task 5
Register Interrupl for CLA Task 6
Reguster Interrupt for CLA Task 7

Regiater Interrupt for CLA Task 8

C28 mterrupt Configuration for CLA Task 1

Name
Internupt Name
Internipt Handler

Enable imtocrypt in E

@ <

B ®

MYCLAD.
cLA1

ooooooOa

ClalTask1

CLA Task Trigger Souroe is ADCAY

oCcoo0Oooos

Interupt CLA_TASK 1

ciallan

13
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CLA

% lab_cla_launchpad.syscfg * = lab_mainc i
N = ! - X & - Software » MEMCFG O o= & :
{g ERAD @ MEMCFG DADD Bz REMOVE AL
FLASH ® =
=1 GPIO e®
- e
INPUTXBAR INPUT ® RAM lnitisiization
= INTERRUPT (V)
MEMCFG 7 @0 LSRAM Configuration A
OTHER +
© LSO RAM CLA program memory -
OUTPUTXBAR ® :
SYSCTL ® LST RAM CPU/CLA shared data memory hd
WATCHDOG @ LS2 RAM CPU dedicated memory v
v ANALOG (6) LS3 RAM CPU dedicated memory v
ADC @@ LS4 RAM CPU dedicated memoary -
ANALOG PinMi 1
ALY T = LS5 RAM CPU dedicated memory -
ASYSCTL | @
CMPSS @ LS6 RAM CPU dedicated memory -
DAC ® LS7 RAM CPU dedicated memory v
PGA ® LS8 RAM CPU dedicated memory -
s OOAITONAL Js\
Sty s LS9 RAM CPU dedicated memory sl
FEFE | PN
— s—=/— Access Protection for RAMs v
myBoardLEDO_ G  LED5 EBRRGET
P1O
Lock RAM Config Registers "
EPWM1 == FEEPWM
. Access Violation Interrupt v
EPWM2 - fi X ADC
L AE Correctable Error Interrupt v

Register interrupt Handler O

14
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