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This is an example which descibes the steps to create an example application which toggles the High End Timer (HET) pin 17 (LED in USB & HDK)

based on the FreeRTOS timer tick of one second.
Step 1:
Create a new project.

Navigate: -> File -> New -> Project

B New Project

Family: Drevice:

|3 TMS470M e TMSE7OLS 3 372w T
C3 TMS570L520x <D TMSETOLS 31 37PRE
IS TMS57OLS3Tx e THMDXE7OLS 31USE

£3 RMdx L TMDXRSFOLSTHDK

i TMSETOLS 31372 wWT_FREERTOS

| n
Mame; |createProject |
L

Lozation: iC:'LHCGJJroject'l,createProject E]l

Create directory for project

Project will be created at: C:AHCG_projecthcreateProjecthcreateProject.

Tools: |

Texas
AR Too
18R Tools

Figure: Create a new Project
Step 2:
Configure driver code generation:

« Enable GIO driver
« Disable others

Navigate: -> TMS570LSxx /RM4 -> Driver Enable
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'E[§ HAL Code Generator

I File Edit WView Tools Window Help
el LA RS

| TMS570L53137ZWT_FREERTOS | 05 PINMUX  GIO

liolieonaan,

SCI LN SCI2 MIBSPH  SPI2 MIBSPE SPM MA b S

General | Driver Enable | Cortex-R4F  Mpu  Pmu  Interrupts  VIM General  VIM RAM  VIM Channel 0-31 £

-~

— Enable Driver Compilation —
- Click and choose the required modules for driver compilation -

| Enable RTI driver

<

Enable GIO driver =
~| Enable SCI driver =
_| Enable LIN driver / | Enable SCI2 driver (SCILIN:LIN in SCl mode)
| Enable 5P| drivers
[ Enable SPI2 driver =
[ Enable SP14 driver =
| Enable MIBSP! drivers i

m

| Enable MIBSPIT driver =

| Enable MIBSPI3 driver =
Enable MIBSPIS driver =

| Enable CAN drivers N
Enable CAN1 driver

| Enable CAN2 driver W

["'| Enable CAN3 driver i

| Enable ADC drivers i

[ | Enable ADC1 driver = [l
| Enable ADC2 driver =

| Enable HET drivers

" Enable HET driver =
[ ["'| Enable HETZ driver =
_| Enable 12C driver =
| [ Enable DCC driver |
"| Enable EMAC driver =

** - Pins of these modules are Muwxed.
Enable corosponding pins in PINMUX Module -

| For Help, press F1 EE!! E!E E!ii
“

Figure: Driver Configuration
Step 3:
Configure Interrupt handling:

« Enable SVC
« Enter FreeRTOS SVC handler name 'vPortSWI'

Navigate: -> TMS570LSxx /RM4 -> Interrupts
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HAL Code Generator - (TMSS7OLS31372WT_FREERIOS, . . T . T ool =) [
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-

! File Edit WView Tools Window Help
-G BRI OO R A I8
TMS570L53137ZWT_FREERTOS | OS  PINMUX GIO SCI LIN SCI2 MIBSPIL SPI2  MIBSPE SPM  MIBSPIS SPOL <4 b
General Driver Enable  SAFETYINIT R4-MPU-PMU | Interrupts | VIM General VIMRAM  VIM Channel 0-31  VIM Channel 4 P
— Intermupt Corfiguration
= = b emory
Reset Ow00000000 w| cint00
Undefined Ow00000004 | _undef
SWE 000000002 | vPortSWi
. ; i : mn Prefetch 0x0000000C _prefetch
Yater, ntermupt Lo
Pepherals |063 ™ VIM FIil |2 Corex-RAF Data __| 0x00000010 _dabort
Reserved 000000014,
Dispatch Mode
MIETEI o ST
— : #-{ldr pe. jpc -0 1b 0]
tor Maod
FIJ eciortode  0w0000001C ldr pe. jpe -0 1b0]
For Help, press F1 o Fesd CoE O

Step 4:

Configure VIM RAM:

Figure: Interrupt Configuration

« Enter FreeRTOS Timer Tick handler name 'vPortPreemptiveTick' at offset 0x0000000C
« Enter SSI handler name 'vPortYeildWithinAPI ' at offset 0x00000058

Navigate: -> TMS570LSxx /RM4 -> VIM RAM

Hl'.- HAL Code Generator - [TMS570L53137ZWT_FRE _ )
I -

: File

Edit  View Tools
G- dd A2 RE | HA|iB.
TMS570L53137ZWT_FREERTOS | 05 PINMUX GIO SCI LIN  SCI2 MIBSPIL SPI2 MIBSPIZ SPM  MIBSPIS SPIL SPIE SPIS CAN1 CAMN2 4 ¢ =

Window Help

-~

m
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General  Driver Enable  SAFETYIMIT R4-MPU-PMU  Interrupts  VIM General | VIM RAM | VIM Channel 0-31  VIM Channel 32-63  VIM Channel 64-95 4 »
—WVIM RAM : ISR Assignments
Base Address:

O 00000000:PH | phantomintemupt Oc00000040:15 | ade 1Group 1intemupt 00000080:31 | phantom Intemupt O000000C0:47 | phantomintemupt
(00000004:00 | esmHighintemupt (0000004416 | can1HighLevelinterupt (00000084:32 | phantomintemupt (D00D00C4:48 | phantomintemupt
O 00000008:01 | phantomintemupt OD0000048:17 | spi2HighLevelIntermupt O00000088:33 | phantomIntemupt O0D00000CE:49 | spidHighLevelIntemupt
0000000C:02 | vPort Preemptive Tick 0000004C: 18 | phantomIntemupt 000000224 | phantominterupt 000000CC-50 |ade2GroupDintemupt
(00000010:03 | phantomIintemupt x00000050:19 | crointemupt x00000090:35 |can2HighLevelinterupt || (x000000D0:51 |ade2Group 1intemupt
be00000014:04 |phartomintemupt eD0000054:20 | esmbowlintemupt beD0000054:36 | phantomintemupt e000000D4:52 |phantomintermpt
(0000001205 | phantomintemupt 0000005221 | vPortYeildWithinAP| (0000009227 | mibspi3Highlntemupt Leve | | 50000000253 | mibspiZHighLevellntemup
O 0000001C:06 | phantomintemupt O D000005C:22 | phantom intemupt O 0000005C:38 | mibspi3Lowlevelinterrup | | Ge00000DC:54 | spidLowLevelintemupt
x00000020:07 | phantomintempt (x00000060:23 | gioLowLevelIntemupt x00000040:39 | phantomntemupt x0D00000ED:55 | can3lowlevellntemupt
[x00000024:08 | phantomintemupt Ox00000064:24 | het1Lowlevelintermupt 0000004440 |phantomintemupt OxD00D00E4:56 | mibspiSLowlevelIntermup
(00000028:09 | gioHighLevelIntermupt (0000006825 | phantomintemupt (0000004241 |phantomintemupt (xD00D00ER:S7 |adc2Group2intemupt
O 0000002C:10 | het1High Levellntemupt OcD000006C:26 | mibspilLowLevellnterup | | Ge0D00D0AC 42 | can2lowlevelintermupt | | GD00DO0EC:58 | phantomintemupt
(00000030:11 | phantomintemupt e0000070:27 |linLowLevellintermupt (000000B0:43 |phantominterupt (eO0D00FD:5S | phantomintemupt
[00000034:12 | mibepi1HighLevellnterup | | (x00000074:28 |ade1GroupZintemupt x0D0000E4:44 | phantomintemupt xD00000F4:60 | phantomintemupt
(00000038:13 |linHighLevelIntermupt e DO0D0072:29 | canllowlevellntermupt (0DO0D0BR:45 |can3HighLevellnterupt | | GxD00000F2:61 | phantomintermupt
0000002214 | 2de 1Group Dintemupt O0000007C:20 | spi2lowLevelintemupt x0DO0D0EC: 46 | phantomintemupt xD00000FC:62 | phantomintemupt

4 M | }

S — e 26 P OB
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Step 5:
Configure Vectored Interrupt Module Channels:

« Enable VIM Channel 2

* Map VIM Channel 2 to IRQ
* Enable VIM Channel 21

* Map VIM Channel 21 to IRQ

Navigate: -> TMS570LSxx /RM4 -> VIM Channel 0-31

Figure: VIM RAM Configuration

I HAL Code Generator - [TMSS70LS3137ZWT_FREERTOS] '- - [E=E)

|: File Edit Wiew Tools

Window Help

GraFHdd s 0B 9 HRE003 A S,
TMS570L53137ZWT_FREERTOS | OS5 PINMUX GIO SCI LN SCI2 MIBSPL SPR MI4 b ¥

General  Driver Enable

— Intermupt Assignment

0 : ESM High

1: Reserved

2 :RTI Compare 0

3:RTI Compare 1

20 : ESM Low

21: 581

22 . JTAG TAF

23 : GIO Low

Step 6:
Configure OS timer tick to 1 ms:
« Enter Tick Rate of 1000

Navigate: -> OS -> General
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—%IM Channel 0-31 Configuration

SAFETYINIT R4-MPU-PMU  Interrupts VIM General

VIM RAM

rCHANMAPO-CHANMAF31
0]

1

s

23

Figure: VIM Channel Configuration

IRQ
FIG

IRG
FIG

IRQ
FiQ

IRQ
FIG

IRQ
FIQ

IRG
FiG

IRQ
FIG

IRG
FIG

4 b

s

m
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HAL Code Generator - [O5] by K C=nc
I File Edit View Tools Window Help b
G- FHd s aB e IRE S QO B
TMS570L5202165ZWT FREERTOS |05 | GIO SCIL SCR SPI SPB SP5 CANL CAN2 CAN3 ADCL A4 D= File Bxplorer v I x

| General |

— Configuration

E‘@ TMS570L52021652WT

W Use Task Preemption
" Use Idle Hook

7 Use Tick Hook

L | Use Co-Routines

" Use Trace Facility

Corfiguration options will set macros in Free RTOSCorfig h

=

Use Mutexes

" Use Recursive Mutexes
" Use Counting Semaphores
V| ldle Task Should Yeid

"] Use Stack Overflow Hook

" Use Verbose Stack Checking
| Use Timers

7| Generate Runtime Statistics
| Use Malloc Failed Hook

— Task Configuration

Max Priorties: |9l

Task Mame Length: |16

RTI Clock (Hz}: 80000000

Total Heap Size; 8132

Min Stack Size: 128
| Run Task in System Made

Tick Rate (Hz): | 1000

— Coroutine Corfiguration

Coroutine Priorities: |2

r Timers Configuration
Timer Task Priorty: |0

Queue Length: |0 Stack Size: 0

— Supervisor Call Corfiguration

H | Enable Svc Callback

g

(e

[ Header Files

I Asm Source Files
I CSource Files
L. Linker Files

| »

m

Device Explorer | File Explarer _

For Help, press F1

mﬁ

d

Step 7:

Generate code

Navigate: -> File -> Generate Code

Figure: OS General Configuration
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HAL Code Generator - [08]

m.@ﬂ

‘| File | Edit View Tools Window Help

New rlaao e aralieoioorn Ba.
PINMUX GIO SCI LIN  5CI2  MIBSPIL  SPI2 MIBSPEE

Cpen * B [ oS

SPH MA P T

Import DIL File... 1

Save Project

Clgse Praject st macros in Free RTOSConfig h

Gl | Save A Use Mutexes | Use Verbose Stack Checking
g Generatelg}de Use Recursive Mutexes Use Timers
Use Counting Semaphores " Generate Runtime Statistics
Recent Files ¥

| Idle Task Should Yeild
Use Stack Overflow Hook

Use Malloc Failed Hook
Recent Projects ¥

Exit

¥

RTI Clack (Hz): | 80000000 Tick Rate (Hz); | 1000

Max Priorities: |5 Total Heap Size: 8192
Task Mame Length: 16 Min Stack Size: 128

W Run Task in System Mode

r—Coroutine Corfiguration

Coroutine Priorities: |2

»

m

Generate Code

Figure: Generate Code
Step 8:
Copy source code below into your application.
The example file example_freeRTOSBIinky.c can also be found in the examples folder: ../HALCoGen/examples

Note

Page 6 of 7

HALCoGen generates an enpty main function in sys_main.c, please make sure that you link in the right main function or copy the source into

the user code sections of this file.

Enable GCC extension in the CCS project (Project properties -> Build -> ARM Compiler -> Advanced options -> Language options -> Enable

support for GCC extensions)

*

Copyright (C) 2009-2015 Texas Instruments Incorporated - www.ti.com

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

Neither the name of Texas Instruments Incorporated nor the names of
its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
INCLUDING NEGLIGENCE OR OTHERWISE ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

B T A A A S A

~
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/* USER CODE BEGIN (0) */
/* USER CODE END */

/* Include Files */

#include "sys_common.h"
#include "system.h"

/* USER CODE BEGIN (1) */

/* Include FreeRTOS scheduler files */
#include "FreeRTOS.h"

#include "os_task.h"

Page 7 of 7

/* Include HET header file - types, definitions and function declarations for system driver */

#include "het.h"
#include "gio.h"

/* Define Task Handles */
xTaskHandle xTasklHandle;

/* Taskl */
void vTaskl (void *pvParameters)
{

for(;;)

{

/* Taggle HET[1] with timer tick */
gioSetBit (hetPORT1, 17, gioGetBit (hetPORT1,

vTaskDelay (100) ;
}

}
/* USER CODE END */

/* USER CODE BEGIN (2) */
/* USER CODE END */

void main (void)

{
/* USER CODE BEGIN (3) */

17y ~ 1);

/* Set high end timer GIO port hetPort pin direction to all output */

gioSetDirection (hetPORT1, OxXFFFFFFFF);

/* Create Task 1 */

if (xTaskCreate (vTaskl,"Taskl", configMINIMAL STACK SIZE, NULL, 1, &xTasklHandle) != pdTRUE)

{
/* Task could not be created */
while (1) ;

}

/* Start Scheduler */
vTaskStartScheduler () ;

/* Run forever */
while (1) ;

/* USER CODE END */

}

/* USER CODE BEGIN (4) */
/* USER CODE END */

Generated on Mon Dec 10 2018 14:19:16 for HALCoGen RM46x Help by d_mey#g m 1.8.13
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