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‘ L B CLE Peripheral I
CLB TILE 1 I
QUTLUT_O
LUT4_D Fsmo || counTER D
CUTLUT_A
LUT4_1 FSM_1 COUNTER_1
QUTLUT_2
. . ~ LUTd_Z FEM_2 COUNTER_2
Configurable Logic Block, AIECEZiEIR Y
§ High Level Sentrailer (HLE) o
@
—HE Eo 5 QUTLUT.7 e
> —EERIES — H :
s + : ore
A A \ —_ AY o - =d e
> EPREE R HTEEL eaer = S = . = o = eQEP
o8 . @
CPU Reg (GPREG) E pp—— | = eCAP
V) S =3I 2 Th & a
> BEXHFEEINEE S eunuTe 8
< LUT4_D Fsmo || counTER 0 o
OUTLUT.1
ML
> ﬁéa% ):II_ J: %12 LUTd_1 FSM_1 COUNTER_1 QUTLUT 2
LUT4_2 Esm 2 || counTER_2
High-Level Corraller (HLT)
QUTLUT 7
All CLB Types All CLB Types
L] L]
GPIOx INPUTXBARX AUXSIGX 0.::“ - EIJ HIJ OUTLUT4AS | QUTPUTXBARX =)
ut
GPIO Inpet XBAR CLB XBAR > A & Output XBAR GPIO
CLB Tile CLB Tile
2

Wip TEXAS INSTRUMENTS



CLB

TheESCIN
EPWMRSIER BT - GPIOOHILE TR - FAGPIOFRMZI—1
ERk=S ‘ o ) EPWM1A GPIOO
o LEH[BHEEBEN EPWMRLRIERIZT  WIH AR ;
o LEHZFWMEITHEN - EPWMR S EIEIETT @ H KB . [—————————
LUT

SEINSE IR !

1 Boundary I
> EH|ZEEIIE oo PUTXBAR B XBAR Iml o Lot :
> SysconfigEZiEGPIO | = |
> SysconfigEd EEPWM
> SysconfigEt&CLB | HLC B— st
> RERIFILE | |
> BINERRNIE BB RSTITRS oSSR RS S S |
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€ lab_db launchpad syscig « & lab_mainc
LE :
v SYSTEM (18)
ﬁ AlD ®
CLA @
1 CLB INPUTXA.. @®
CLEXBAR o
CPUTIMER ®
pCce ®
ERAD O]
LED_EPWM GPIO EREEETES i o
I GPID [v]
INPUTXBAR IN Q%
LED_SENSOR_GPIO {5 R#ETITER INTERRUPT )
MEWMCFG @
OTHER ®
OUTPUTXBAR ®
SYSCTL ®
WATCHDOG ®
v ANALOG (6)
ADC ®
ANALOG PinMux O]
ASYSCT) ®
CMPsS ®
Dac ()

BZiEGPIO

& = Software + GPYO
GP10 (3 of 66 Added)

& myGPIOSensoe
@ myBoardLEDO_GPIO
@ myBoardLED_GPIO

Name

Use Hardware
Analog Mode
GPIO Drection
P Type

Quakfication Mode

External Interrupts  Connect to an XINT for interrupts
Core Select
Wirite Initial Value

PinMux Peripheral and Pin Configuration

GPIO

oud -
O E®
a3
Do
0o
D
myGPI0Sensor
Nane v
I Pin is o GPIO input I n
Push-pull output/floatng input Rt
Synchronization to SYSCLK -
CPUT selected as controller core -
O
| srioz7/59 (spie e | o)

A Connected 10 hardware [UN-5uppeess)
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CLB

BZiEGPIO

9 1ab_clb lsunchpad sysclg * o lab mainc

= = ¢ w0 & < Software « INPUTXBAR INDUT
-~
G P I O ﬁ g ”a‘. gkt (‘ b Au.d)
AD ®
CLA ® @ myINPUTXBAR!
CLB INPUTXH @3
= CLB OUTPUTXBAR ® Name
CLEXBAR IO INPUT
LED_EPWM_GPIO  ISREZETER CPUTIMER ®
INPUT Source
pee ®
EPWMXBAR @ Selecied Source Of GRI0
B — == < . of
LED _SENSOR_GPIO 5 R#fETITIER = @ INPUTLock
FLASH @

+

®

GPIO £
INPUTXBAR IN.., (/]

® OB e :

7 REMOVE ALL

oo

myINPUTXBART
XBAR_INPUTY
GPI0O27

O
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CLB

BZiEGPIO

8 labi_dib_launchpad syscfg < 16 lab_madn.c o

X & > Software « CLEXBAR @ <> & :

v SYSTEM (18)
Al ®
=) oA ® I @ myCLEXBARD ™o
CLB INPUTXB.. Q®
t CLB OUTPUTXBAR ¥ Name MyCLEXBARD
=
CLBXBAR e @ Aux Signal Input I AUXSIGO I v
LED EPWM GP'O E_.R *E_t : DTMER E} Irrvert Mode 5
XX (+
EPWMXBAR 5 Auto Enable Mux Setting From Source 0
LED_SENSOR_GPIO #5R#fETITIER 24t5) ®  \ux selection Method -
F 4 ’\‘)
GPIO Q® MUXes 1o be used MUX 01 -
INPUTXBAR IN @® I MUX 1 Config I CLE MUX0Y INPUTXBAR! INPLITI -
INTERRUPT (/]
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8 lab_clb_launchpad syscfg * o lab_maing

« LAUNCHPAD F2BP55X (12)

v Bool Switches

@
m 5w
=

sw2
v Site 1 Standard BP
SCIA 8P

GPIO

myGPIOSensor BIVE RS A 12¢8 8R
EPWMY BP
EPWM2 BP
EPWMS BP
LINA B9
| e e MCANA BP
LED_SENSOR_GPIO *EZT‘E&EE{{T*EK v Site 2 Standard BP
SC1B BP
SPIB BP
12CA BP
EPWMT BP
EPWMA BP
EPWMS BP
MCANE BP
CAN Route Switch
EQEP Heades
EQEPS Header

I LED4 = I

X

LAt i B O L

@®

N

LEDS

(<] |

BZiEGPIO

« <= Mardwars + LEDS
LEDa
I @ myBoardLEDD_GPIO

& myBoardLEDD
Name

U= Hardware
Analog Mede
GPIC Direction
Pin Type

Qualification Mode

Extornal interrupts  Connect 1o an XINT for interrupts

Core Select
Write Initial Value

Initial Value

PinMux  Peripheral and Pin Configuration

&5

| myBoardLEDD_GPO |

Push-pulf output/floating input

Syncheonization to SYSCLK

CPU1 selected as controller core

Q. GPIO state s LOW
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BZiEGPIO

9 laby oty launchpad.sysclg * & fab maine
E = * & > Hardware + LEDS
8 + LAUNCHPAD F28P55X (12)

LEDS ¢
v Bool Switches

&l ol = I @ myBoardLED1_GPIO
sw2 =
ﬁ | - site 1 Standacd B0 & myBoardLEDT
G P I O m SCIA BP - Name
SPIA BP +
N e o N 1208 BP 2 Use Marcware
myGPIOSensor EHME R A Anaiog Mode
EPWIM! BP +
EPWM2 8P + GPIO Direction
LED_EPWM_GPIO EREREGITIRR e ¥ | P
LINA &P v Qualification Mode
MCANA BP .
v Site 2 Standard 6P External interrupts  Connect to an XINT for interrupts
SCWl B8P +
SPIB BP + Core Select
12CA BP + Wee mital Value
EPWMT 8P + Infial Value
EPWM4 87 +
EPWMS 8P + PinMux  Peripheral and Pin Configuration
MCANS 88 -
CAN Route Switch
EQEPT Header @
EQEP3 Header ®
FSI Header A
LED4 Q
I LEDS [N I

yaoar s

Push-pull output/foating Ingut

Synchronszabon 10 SYSCLK

CPU1 sefected a3 controller core

1° GPIO state is HIGH
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Time Base Period =

Sebetr

100%10°

2 Foumn

2x2000

= 25000.

Ib_launchpad syscly

v SYSTEM (18)

i@ |

= lab_mainc

& 3 Software » EPWM

A0 G I & myEPWMO
" )
il s 9 Name
CLE INPUTXE. @3
3 CLE OUTPUTXEAR ® Use Hardware
CLBXBAR [V XO)
CPUTIMER ® Load EPWM Sattings From Device Memory Export
pee ®
EPWNXEAR 3 Copy Settings
ERAD ®
FLASH D Template Code Generation
GPI LX)
INPUTHEAR IN_ @
2 o E£FWM Global Load
INTERRLPT (V]
MEMCFS @
OTHER ® EPWM Time Base
ol
OUTPUTXEAR ® Emedation Mcde
SYSCTL ®
AT oG )
NATGHDOG @ Tirme Base Clock Dividet
v ANALOG ()
ADC @
ANALOG DinMux & High Speed Clock Oivider
» 4
ASYSCTL ® Tirme Base Period Load Mode
CMPSS ® Time Base Pancd Load Event
DAC ® Time Base Penocd
GA
P& @ Tirme Base Period Link
v CONTROL (5)
cLa 1) Enakie Time Base Parog Global Load
o -’
ECAP @ Initial Counter Value
I EPWM O] I Caunter Mode
e i~ Counter Moo Alter Sync
SYNC ;
5 o Enable Ptsase Shift Load
v COMMUNICATION (10)
OMA (?) Force a Sync Fulse
FS@X @ Syne i Pulse Soutce
FSITX ® Sync Oul Puae
126 ® One-5hot Sync e Trigger
N
LI @ EPWMISYNCPER Source Select
MCAN @

EdiEEPWM

-n
© o8 8
Oa
THEPWIG
Noee v
-
v
v
~
S20p after next Time Base counter inceement of decisment -

Divide ciock by 1

©rorper

ectly syncheorszed TBOLKS actoss maltiple EPWM modules the prescaler bas in

the TBLTL register of each EP'WM mocule must be set identically

Dride clock by 1

PWM Parind regsted acoess (& thiough shacow 1egister v

Shadow 1o active 300d 00turs when U base counter seaches 0 »

l:f,og-) I
g

0

)

Up - 0w - count mode

Sync4n 300e0e 15 EPWM) syno-out signal

Sofrware farce generated EPWM sync-out pulse
Trigger is OSHT gync

Counter squala Perind
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CLB

EdiEEPWM

I EPWM Counter Compare I

CMPA ’\

12500
Counter Compare A (CMPA) LRI Tenoe a non-zero counter compare value when using shadow to
active load of action qualifier A/B control register on TBCTR=0 boundary(Un-supptess)

. s duty ; =% MPA} Gi
Counter Compare Value = {1 - ll',';; ) # thprd = (1 - l'ﬂ"l } = 25000 = 12500 Enable Countar Compare A (CMPA) Global Losd O
Enable Shadow Counter Compare A (CMPA)
Counter Compare A Shadow Load Event Load when counter equals zero
Counter Compare A (CMPA) Link Disable Linking

10
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CLB

{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

ePWMxA Continuous SW Force Action

ePWMxA Event Output Configuration

ePWMxA Time base counter equals zeto
ePWNMxA Time base counter equals period
ePWMxA Time base counter up equals COMPA
ePWMxA Time base counter down equals COMPA
ePWMxA Time base counter up equals COMPB
ePWMKA 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

BLIEEPWM

O
Shadow mode load when counter equals zero v
Digital compare event A 1 v

@ 71/72 selection and configuration of a trip/digital-compare event is indpendent of the
configuration of that event in the Trip-Zone submoduie

Digital compare event A 1 bt

°T1 /T2 selection and configuration of a trip/digital-compare event |s indpendent of the
configuration of that event in the Trip-Zone submaodule

A
O

| Load when counter equals zero | v
No change in the output pins 2
Software forcing disabled -

PN

No change in the output pins Y
No change in the output pins v
Set output pins 1o High i
Set output pins 1o low »;
No change in the output pins -
No change in the output pins v
No change in the output pins v
No change in the output pins v
No change in the output pins v
No change in the output pins v

11
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CLB

L EEPWM
PinMux Peripheral and Pin Configuration ~
EPWM Peripheral EPWM1 - @l
EPWM_A GPI00/79 (EPWM1 BP) + 9
Connected to hardware(Un-suppress)
EPWM_B GPIO1/78 (EPWM1 BP) -3
Connected to hardware(Un-suppress)
12
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ECIECLB

% lab _clb launchpad syscfg = 4 lab_mainc e

| = X € - Software » CLB ® <> B @&
GPIO X0
& INPUTXZAR IN.. O] I @ mycLst 0o
INTERRUPT (V]
E MEMCFG ® Name myCLE1
OTHER @ CLB Instance Lcess ] v
OUTPUTXBAR ® Enabie CLB
SYSCTL ®
WATCHDOG ® Quemiding Dutputs Output 0 I .
CLB Qutput 0 is overnding the EPWM1A signal

v ANALOG (&)
ADC @ Lock Overriding Outputs Setting ()
ANALOG PinMux ® HLC Generates NM! O
ASYSCT @
CMPSS @ Clock Prescalar  CLB input prescalar configuration
DAC ®
PGA ® Data Exporting Through SP1 Buffer

+ CONTROL (5) . ‘ Ty | )

I CLB ° @ puts Used nput 0, input
E;:‘Z ® 8 CLBinput 0 CLB Input Configuration Input 0
EQEP ® Input Type loput O Use Global Mux
SYNC & Global Mux ingut 0 | Epvmia(cia 14) |

v COMMUNICATION (10} Enabie Sync Input 0
DMA ®
FSIRX @ Input Filter input 0 No filtering
FSITX ® Input Pigeline Input 0 O
12¢ ®
LiN ® CLB input 1 CLB Input Configuration Input 1
MCAN ®
PMBUS ® Input Type input 1 Uss Global Mux
SCi @ Global Mux Input 1 I—CEB X-BAR AUXSIGO
SP1 ® Enabée Sync Input 1
usg @ Input Filter input 1 No filtering

« SOFTWARE (2)
Device Support @ Input Pipeline Input 1 O
Software Prioritized inter.. (3 Registes Interrpt Handier

b BI:;RD el @ Afttach a TILE Config to this CLB
LED 0] mitialize TILE 13
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CLB

B ECLB

CLB Interrupt ~

Name myCLBT1_INT

Interrupt Name NT_myCLB1

Interrupt Handler INT_myCLB1_ISR

Enable Interrupt in PIE I

14
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C L B At ECLB-LUT(Look-Up Table)

€ lab_db launchpad syscfg » <lab mainc o0
| = Type Filter Tt X 4 > Software » Tile Design ® o E® :
{g PMBUS ® Global Parameters Settings that affect all instances v
SCt ®
il SPI ® Tile Design (1 Added) 0 W REMOVE AL
use ®
E| . sorrware(2) I @ TILET 0
Device Support ®
Software Prioritized Inter... (® TILEY - -
~ BOARD COMPONENTS (3) Name 010 utilize the CLB simuiation, please see the "Generate CLB Simulation File® description
£ within the Giobal Parameters in the Tile Design module
Si ®
LED @ ® Pipeline Mode O
SWITCH ®
— Configuration Options ¥
Tile Design e®
— ary Inputs (Simulation TILEY — 171 — = . v
= L et LUT1 = PWM, When i1== 0;
v LINKER COMMAND FILE C & Look-Up Table 0 TILE1 LUTT = 0, Wh enil ==1 , v
CMD

« C2000WARE LIBRARIES (6) T e~
« FATES (1) \

SDCARD FATFS ® LUT User Description E PWM
(1) N\
v CALIBRATION (1) Loglc Equation i0 & 41
it 7 g ® Input O [ Boundary input 0 -
v CONTROL (4)
CONTROLLER ® Input 1 Sensor P Boundary input 1
LOGGER ® Input 2 Zero v
REFGEN ® Input 3 Zera -
TCM ®
v MATH (2) Look-Up Table 2 TILEY “~
FPUfastRTS ®
I0math ® LUT User Description
v DSP(4) Logic Equation 10
R ® input 0 Boundary input 1 >
FIR/IR Filter ®
Input 1 Zero =
Vector ®
VCRE ® Input 2 Zero - 15

v COMMUNICATIONS {1) Input 3 Zero v

)
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CLB A& CLB-OUTLUTO(Output Look-Up Table 0)

Output Look-Up Table 0 TILET

User Description

Output Logic Equation i0

Input O LUT 1 Output v
Input 1 Zero v
Input 2 Zero

16
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CLB EZ & CLB-HLC (High Level Controller)

High Level Controller TILE o
User Description

Event 0 (e0) Boundary input 1 v
Event 1 (e1) LUT 2 Output v
Event 2 (e2) Zero -
Event 3 (e3) Zero -

Register 0-3 Initialization

FIFO Initialization and Refill Values v
Data Exporting Through SPI Buffer (Simulation Only) v
Other Dependencies A
HLC Program 0 A
Instruction 0 INTR 1

Instruction 1

HLC Program 1 A
Instruction 0 INTR 2

Instruction 1

HLC Program 2 v
HLC Program 3 v

17
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Fie Contral View Window
Export +XY +2Zoom FFT  Spectrogram Mstogram  Persisterce Data  Messurements  Logging  Audio X Cursors Y Cursors  Noles Digitsl  Measurements

B sngle P run Moge: (%) Repaated B asc @ Source:  Channel Condition: | Fising B tew: oV (V] 8§
> [_ons |c1 €2 8192 sampias at 4 MHz | 2022-02-10 13:5702.022 RArLEE & @lv=
B 2 Time u
Position: O a
Base: 200usdiv &
} e — — S F— — 4
% Optioes
< Add Crannel Q
5, Channet 1 (14) .
| Offset: OV (]
LM.: 1 Vjaiy [~}
Cnannel 2 (21) u
¥ 4 ly-1ms -0.8 ms -06ms -04ms -0.2ms Oms 02ms 0.4 ms 0.6ms 08 ms 1ms
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Flle Controi View Window

Export +XY +Zvom FFT S o1 Hi! Persi Dsta  Messurements Logging  Audio X Cursors Y Cursors  Notes Digitd  Measurements
P singe P an Mode: () Repeated B auts @ Souces  Channelt @ cCondtion: | Rising O Lew: oV a d
» [ _Dome |1 €2 8192 samoles at 4 Mz | 2022-02-10 13:58:36.252 = a wiv=
Y @ Time o
Position: Os e
Base: 200 usfdiv
4
% Cptices
& Add Crannel [ +]
{ Channe! 1(18) v
] Oftsen: ov [«]
| Range: 1 Vv [~ ]
Channsl 2 (24) u
. ‘ : : : - A <
X  ms 0.8 ms “0.5 ms -DAms 0.7 mg 0Oms 0.2 ms 0.4 ms 0.6ms 0.8 ms 1ms
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