TMS570LS Microcontrollers:
Blinky Example
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Overview S

* In this example we will: |
— Create a TMS570 HALCoGen Project
— Generate and import code into Code Composer Studio
— Write code to blink the LED on NHET pin 1
— Build, deploy and execute the code to the microcontroller

« Required Hardware:
— Windows Based PC (WinXP, Vista, 7)
— TMS570LS2x USB Development Stick or Microcontroller Development Kit

« Required Software:
— TMS570 HALCoGen
— Code Composer Studio v4.x

13 TEXAS
INSTRUMENTS



http://focus.ti.com/docs/toolsw/folders/print/tmdx570ls20susb.html
http://focus.ti.com/docs/toolsw/folders/print/tmdx570ls20smdk.html
http://focus.ti.com/docs/toolsw/folders/print/halcogen.html
http://processors.wiki.ti.com/index.php/Download_CCS

Setting up a New HALCoGen Project

Launch HALCoGen
— Start — Programs — Texas Instruments — HALCoGen
* File > New > Project e
« Family: '
— TMDX570
» Device:

— TMDX570LS20USB (for uss stick)
OR

— TMDX570LS20MDK (for MDK)
 Name: TMS570 Blinky
» Location: “C:\myWorkspace”

SFHOD: L AR

B
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@
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For more help with HALCoGen, see this getting started video: LINK
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http://www.youtube.com/watch?v=BsN0XgiXJ2g

The HALCoGen Interface

~ TMEE70LS 2021 ESPGE Block Diagram

| Interupts | [ 05 | LEIST [ eEIST | —  neET |
[ Flash | POM COM-A4 [ RamM [ — 5Y5 Accessible from

l [ 1 M == the block diagram
ETHF4 24 Cortex-R4F .
I I I I 4—»| LINZ | S| | and the rlbb{)n
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Top Level: Peripherals on the TMS570

L J
StartPage | ¢TMSS70LS202165PGE. <R0S ¢RRT REI0 RSCIL ¢RSCIZ RSPl CRSPI3 (RSPIS (RCANL CRCAN2 ¢MADCI ¢RADC2 GRLIND RLIN2 GHET4 P S

Generall Driver Enable gnterupts  VIM General  VIMR VIM Channel 0-31  VIMChannel 32-62  ESM Gereral MemoryMap RAM  Flash  ClackTree  Global lock Modide  Osdlator  PIL4 #

Click “Driver Enable” Bottom Level: Settings for each peripheral
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Configuring the Peripherals

@ Start Page I@Tnss?msmzmspafl@os GRRTL RGI0 GRSCIL gRSCIZ gRSPIL gRSPI3 ¢RSPIS ¢RCANL RCAN2 R ADCL ¢RADC2 RLINL gRLINZ gRHEY4 P =

‘ General | Driver Enable | Interrupts  VIM Gemeral VIMRAM  VIM Channel 0-31  VIM Channel 32-62  ESM General Memory Map RAM  Flash  Clock Tree  Global Clock Module  Osdllator  PII 4 P

» Select the peripherals that are required for this project.
— In this lab we need only enable the GIO driver, uncheck all other drivers

ereral | Driver Enable | Cortex-R4F  Interrupts  WIM General  vIMRam < F

— Enable Driver Compilation

Enable BTI driver

¥ Enable GIO driver
Enable SCI driver
Enable SPI driver
Enable CAM driver
Enable ADC driver
Enable LIM driver
Enable HET driver

* No further changes should be made, the source code can now be generated.
— To do this go to File — Generate Code

— Following, the folders on the right will populate with our new files
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HALCoGen Help

* Information about the files
and functions that
HALCoGen creates can be
found in the HALCoGen
‘Help’ menu

* Help can be launched from
the main title bar under
Help — Help Topics

"‘IF HalL Code Generator - [TMSSFOLS202165PGE]
File Edit Yiew Tools Window

A-gE -

i ":-3123::1; 2 .

) (52 J _:l

! :L.

‘tPage | ¢ TMS570LS20216SPGE| ¢0S ¢RRTT CRGIO ¢RSCIL RSCI2 R SPIL

EF HaLCoGen Help

¢ > 0 o & &
Hide  Locate Back Forward  Stop Refresh Home Fant Frint  Dptioks
Contents | Indew Search Favoiites

[£] TMSETOL52021652wT Micro Control
@ Data Structures

[£] Data Fields
= 1[] File List

[£] C:/HALCoGen/ade.o

[£] C/HALCoGen/ade h

[5] cHALCoGen/can o

[5] co/HALCaGen/zan h

[5] C/HALCoGen/gine

[2] CHALCOGen/gin b

[£] CHALCOGenhet

[£] C/HALCOGendheth

[£] C:/HALCoGenline

[£] CoHALCoGenslinh

[£] CHBLCoGen/tic

[£] CoHBLCoGen/tih

[£] CHALCoGen/sni o

[5] coHALCoGen/sci h

[5] cHALCoGen/spic

[5] coHALCoGen/spik

@ C:/HALCoGenspe_commot.h
@ C:/HaLCoGendsys_coreh

@ C./HALCoGen/sys_main.c

@ C:./HALCoGen/sys_memony.h
@ C:./HALCoGen/sys_phantom.c
@ C:./HALCoGenssye_startup.c
[£] CoHALCoGen/sys_vim b

[£] Co/HALCoGen/ system

[£] Co/HALCoGen/ system b

@ C:/HALCoGenderamplesferample
@ C:/HALCoGen/examples fexample

@ Eramples
[Z] Glabals

1 S TR y

Main Page Data Structures | Files | Examples

File List | Globals

C:/HALCoGen/gio.c File Reference
GIO Driver Inmplmentation File. Maore...
#include "gio.h"

Include dependency graph for gio.c:

‘ C/HALCoGen/gio o |

Go to the source code of this file.
Functions

void giolnit (void)
Initializes the GIO Driver.

void gioSetDirection (gioPORT_t *port, unsigned dir)
Set Port Direction.

void gioSetBit (gioPORT_t port, unsigned bit, unsigned value)
Write Bit.

void gioSetPort (gioPORT_t *port, unsigned value)
Write Port Walue.

unsigned gioGetBit (gioPORT_t *port, unsigned bit)

Read Bit.
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Setting up Code Composer Studio 4 :;5(

 Launch Code Composer Studio v4.x (CCS)

— Start — Programs — Texas Instruments — Code Composer Studio v4 —
Code Composer Studio v4

« When it launches, CCS will ask you to select a workspace, we will chose
“C:\myWorkspace”

 Once it loads, go to File — New — CCS Project

o - sys_main.c - Code Composer Studio (Licensed)

M Edit  Wiew Mavigate FProject Target Tools Window  Help

Ale+shift+l P | B8 CCS Project
Hew File... @ Standard Make Project
Qpen File,.. (4 Folder
Close Chrbt ¢ Source File .
Close all Cerl+Shift+w KT Header File id}
e Jon main function
[&55\,3 Chrl+s Fie tion iz empty by default.
& Class
[@] Save al Chrl+shift+s |7 Target Configuration File g called after starcup.
o DEPBICS v5 . x Configuration File £ this function to iwmplement
6% RTSC Configuration File
Mowve...
Rename. .. Fz % other... 2 */
Refresh F5 B SRR COE T
Conwvert Line Delimiters To 4 61
G2-wolid mwain(void)
63
64 /% USER CODE BEGIN (3] */
Swikch Workspace. ..
P 65 /% 3et HET port pins to output */
g Import... 1 gioSecDirection(hetPORT, OxXFFFFFFFF):
2 Expart... S
(=) /% Zet HET port pin 1 high */
Propetties Al+Enter [3=] gioSercBit (hecPORT, 1, 1):
. ) 7o
1 sys_main.c [Exercise] 1 /% Infinite loop #/
2 hello.c [Exercise] 72 while (1) ;
Exit w3
R 74 /% USER CODE END +/
1 [l sws_memorev.h 75

For more help with Code Composer Studio, see this getting started video: LINK
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http://www.youtube.com/watch?v=J8bVGeAMjnE

Setting up our Project

* Our project name needs to match the name of our HALCoGen Project,

TMS570 Blinky
 Then Click “next” ) New CCS Project X
«  On the next page, Make | ccsmose @
sure that your project I —
type is set to ARM and Do defut oo

Debug and Release are | e cimersaemesmosiy

both Checked @NE‘WCCS Prnject 2
Select a type of project .
° T h e n Cl ICk b n ext” Select the platform and configurations vou wish to deploy on &
Project Type: |ARM [v]

Configurations:

o, ek b

@ 5 Debug Select Al

2 i i
-Desele-:t all

[15hawe all Project Tvpes
[ show all Configurations

) e
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Setting up our Project (cont.)

We are not using any referenced projects so click “next” again

% New CCS Project

Additional Project Settings

|§|
_
Define the inter-project dependencies, iF any,

= Projects | C/C++ Indexer

Referenced Projects

<= Back. ]I_Mnaxt:b i

Zancel
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Setting up the Project (cont.)

Lastly, set the Device Variant to “Cortex
R” and TMS570LS20216SPGE

Click “Finish”

% New CCS Project

CCS Project Settings

Seleck the CCS project settings,

CQutput type: | Executabls
Project settings
Device Variant:
Device Endianness:
Code Generation tools:
Oukput Format:
Linker Command File:

Runtime Support Library:

big (BE32)

TIv#.6.1

eabi (ELF)

< automatic =

[ Treat as an Assembly-only projeck

Target content

@ None

() Use DSPYBIOS w5 xx

[v] TM3570L5202065PGE

(") Enable RTSC support (required For BIOS v6.xx, Codec Engine w3, etc.)

[—: :1:]

[v]

M
]
o
B
=
B

j [ Cancel
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Getting Started

* On the left hand side in the “C/C++ Projects” explorer, open “sys_main.c”

 When ever you generate code in HALCoGen, the program overwrites user
code, except specific sections marked by “USER CODE BEGIN (x)” and
“USER CODE END”

— For code placement we will be referring to the number within the User
Code block

/* USER CODE BEGIN (0) */
/* USER CODE END */
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Writing the Code

Inside User Code 1, copy the code below.

[* USER CODE BEGIN (1) */
#include "het.h"
/* USER CODE END */

11 110 01|
0 100111:1
1100 001 |
1 111 00

00 0001 1|
11 1 1001
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Writing the Code cont...

 Then in User Code 3, copy the code below.

[* USER CODE BEGIN (3) */

int temp,delay;
[** - Delay Parameter */
delay = 0x200000;
[* Set HET port pins to output */
gioSetDirection(hetPORT, OXFFFFFFFF);
while(1)
{
[* Set HET port pin 1 high */
gioSetBit(hetPORT, 1, 1);
[** - Simple Delay */
for(temp=0;temp<delay;temp++);
[* Set HET port pin 1 low */
gioSetBit(hetPORT, 1, 0);
[** - Simple Delay */
for(temp=0;temp<delay;temp++);
}

[* USER CODE END */

11 110 o‘ﬂ‘
0 1001110
1100 001 |
1 111 00
00 0001 1|

11 1 1001
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Notifications

« Lastly we must insert a function that would be called if interrupts were
enabled. Without these, the code will fail to build

[* USER CODE BEGIN (4) */

[* GIO Notification function not used, but required by compiler */
void gioNotification(int bit)

{

}
/* USER CODE END */

return;
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Compiling the Project

memory.

 The code is now complete and we are ready to build our project.
— Go to Project — Build Active Project
cic-+ - sys_main.c - Code Composer Studio (Licensed)
File Edit WYiew Mavigabe NEEEES Target Tools Window  Help
E_‘EIJ “-_EI g_‘a @ - EEIuild Active Project Chrl+Shift+P -
— %Rebuild Active Project Ale+Shift+P
& CJC++ Projects X
]’_ﬁlmport Existing CCS/CCE Eclipse Praoject
® Import Legacy CCSv3,3 Projact
= 'bc Exercise [Active =l gacy ! e
| n mwain function
(= Includes [&5s Boild Al Chrl+B .
@ ade.h - . on iz empty by default.
' SnpRebuild Al Alc+E
] canh Clean Selected Fil
[B] FreeRTOS.h ean Selected File(s) called after startup.
[B FresRTOSConfid Build Selected File(s) this function to implement
B go.h 1 Exclude Filels) From Build
3
200 Active Build Configuration
[H] het.h ,
" TF
e
] finh EBuild Whorking Set
@ os_croukine. b
@ os_list.h Clean...
= EBuild Automatically
@ 05_ipll_Wrappe
@ os_portable.h Link Files ko Active Project...
[A] as_portmacro.h Add Files to Active Project... J_ =/
8] os_projdefs.h : ins to output */
[A] os_queus.h Froperties etPORT, OxFFFFFFFF) ;
@ os_semphr.h 57
@ o5 StackMacros.h (1] /% et HET port pin 1 high */
m os_taskh (1°] gioZ3etBit (hectPORT, 1, 1);
— - ' 20
[ J

Now that we have our .out file, we need to program the microcontrollers Flash
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Creating a Target Configuration

« Before we begin, we must make a new target configuration, this tells CCS4
what device this project is designed for.

— Target — New Target Configuration

* A new window will appear, we will make our file name “TMS570.ccxml”
* Click Finish

. = | |
% New Target Configuration =

Target Configuration

Creake a new Target Configuration File,

File name: | TM3570,coxml

[Juse shared location

Lacation: | [TMSS70 Elinky]

@ i Einish ” Cancel ]
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Creating a Target Configuration...

A new tab will appear with a list of emulators and devices.
— Connection: Texas Instruments XDS100v2 USB Emulator
— In the text box labeled “Type Filter Text”, type “TMS570".

« This will narrow the search down to just TMS570 devices, select
TMS570LS20216SPGE

— Click “Save” on the right

ConnEction | Teyas Instruments ¥0DS100v2 1USE Emulator

Device TM5570

[ ] TM3570LS202065PGE
[] TMSS70LS2020652WT
TMSS70LS202165PGE
[] TM3S570LS2021652WT
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Flash Programming Configuration

« Itis possible to make the flash programming process much faster by only the
necessary erasing and programming the necessary regions of flash memory.

— To do so go to Project — Properties
— In the window that appears select ‘CCS Debug’

— In the CCS Debug window select the TMS570LS20216SPGE Flash Settings
option in the ‘Target’ tab.

— Then select the ‘Necessary Sectors Only’ option in the Erase Options area,
then click the ‘Apply’ button.

type Filker bext CCS Debug
Info — -
Builders [ Main | %5 Debugger Targst |T§y Source 1 Comman
CfC++ Build Generic Debugger Options Flash Settings A~

CJC++ Documertation Cortex R4 Disassel mbly Style Options [CJEnable Pragramming to OTP Memary
CfC++ File Types

CiCH+ Indeser TMS570L5202065PGE Flash Settings Crystal Frequency (MHz) | 16,0

Erase Options

() Entire Flash
(%) Mecessary Sectors Only (For Program Load)
() Selected Sectars Only

\/

and newer

Bark.0

[v]

(=] T | (=]

[Restore Defauls ] [ Apply ]
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Programming the Flash

 We are now ready to program the flash.
— Go to Target — Debug Active Project
— A new window should appear as it programs the flash memory.
* This may take a few moments.

Prioject Tools  Scripts  Window  Help
ﬁ - % Mew Target Configuration. .

# Debug Active Project

E
LT
Debug Histaory k
Debug... a
N i = e s
i3 TExas

INSTRUMENTS
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Testing our Program

Click the green arrow on the debug tab to run our program

3% - = & R Nl = R

— Alternatively the program can be run without the debugger connected by

Clicking the red square on the debug tab to terminate the debugger’s connection

% O - | 2 @ 3 R I =

Hit the reset button on the board and the NHET[1] LED should blink.

Congratulations! You have completed the lab.
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For More TMS570 Information

« TMS570 Web Page: www.ti.com/TMS570
— Data Sheets
— Technical Reference Manual
— Application Notes
— Software & Tools Downloads and Updates
— Order Evaluation and Development Kits

e TMS570 Forum:
http://e2e.ti.com/support/microcontrollers/tms570/default.aspx

— News and Announcements
— Useful Links
— Ask Technical Questions
— Search for Technical Content
« TMS570 WIKI:
http://processors.wiki.ti.com/index.php/Category: TMS570
— How to guides
— Intro Videos
— General Information

T 'LD
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http://www.ti.com/TMS570
http://e2e.ti.com/support/microcontrollers/tms570/default.aspx
http://processors.wiki.ti.com/index.php/Category:TMS570
http://processors.wiki.ti.com/index.php/Category:TMS570

TMS570

Transportation MCUs
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Thank You!

For completing this TMS570 example
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