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Toggle LED LD2 (GPIO31) and LD3 (GPI1034)
1. Project Dependencies

The project expects the following support files:
e Support files of controlSUITE installed in:

C:\T\controlSUITE\device_support\f2833x\v132

e Code Generation Tools Version 5.2.7:

& New CCS Project ]
CCS Project Settings P
Select the CCS project settings \57
Output type: [Execitable =l
~Project setting:
Device Variant: [<select fiter> =1 [Tms320r28335 =] Mo |
Device Endianness: [ 11= =
Code Generation tools: [T/ v5.2.7 =] o |
Output Format [ieqacy corF =
Linker Command Fle:  [28335_RAM _ink cmd =] Bowse. |
Runtime Support Library: [ts2800_fpu32.ib =] Bowse |

& None

1" Use DSP/BIOS v [5.41 0212 i [ |

" Enable RTSC support (required for BIOS v6:xc, Codec Engine v3xcx, etc)

<Back | Heis |[ Fnsh | cancal

e CodeComposerStudio Version 4.1.3:

Code Composer Studio

Version: 4.1.3.00038

Ecmo {c) Copyright Texas Instruments, 2009. All rights reserved.
i Visit hittp:/Awww £ com

Studio

T

(71 Featurs Details | Plug+n Details | Configuration Details

DSP 2833x September 2010 © Frank Bormann
Revision 5.2 © Texas Instruments Inc.



Project Objective

2. Project Objective

e Blink LD2 (GPI0O31) and LD3 (GPI0O34) at the F28335 ControlCard.

GPI0-31 1

GP10-34 3

SN74LVC2Ge7

J;_’ 50T23-6

e Software delay loop in “main()” for approximately 100 milliseconds.
e No interrupt system in use.
e Watchdog Timer disabled.

3. Hardware Setup

No special setup required. Connect the F28335 Docking Station with a USB cable to
your computer. Make sure the main switch SW1 is in position “USB”. The LED LD1
(green) of the F28335 control CARD should be on.

4. Start Code Composer Studio V4

ol

Start Code Composer Studio V4:

When CCS loads, a dialog box will prompt you for the location of a workspace folder.
Use the default location for the workspace and click OK. This folder contains all CCS
custom settings, which includes project settings and views when CCS is closed so that
the same projects and settings will be available when CCS is opened again. The
workspace is saved automatically when CCS is closed.

Note: The first time CCS opens a “Welcome to Code Composer Studio v4™” page appears. Close
the page by clicking on the CCS icon in the upper right or by clicking the X on the “Welcome™
tab. You should now have an empty workbench.

The term workbench refers to the desktop development environment. The workbench will open in
the “C/C++ Perspective” view. Notice the C/C++ icon in the upper right-hand corner. A
perspective defines the initial layout views of the workbench windows, toolbars, and menus which
are appropriate for a specific type of task (i.e. code development or debugging). The “C/C++
Perspective” is used to create or build C/C++ projects. A “Debug Perspective” view will
automatically be enabled when the debug session is started.
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Project Design

5. Project Design

5.1. Create a new project
=> File & New = CCS Project:

% New CCS Project
CCS Project i

-
Create 2 new CCS Project. &

Project name: |Lab1

[~ Use default location
Location IC."DSP25335_DOCK_V4".LE|J1 Er

(7) B ank Nest > Firiish Cancel

In the following window, select “C2000” for the project type.

% New CCS Project

Select a type of project .

Select the platform and configurations you wish to deploy on &
Project Type: [C2000 |

Configurations

£ Debug Select Al
5 Release —I
Deselect All

[~ Show Al Project Types
[~ Show All Corfigurations

@) TRk T Nea s Fii || Cancal

In the next window, do not add any additional settings:

& New CCS Project X
Additional Project Settings )
Define the inter-project dependencies, i any. &

= Projects |C.-"'C+r Indesxer
Referenced Projects ‘

Frish || Cancel |

Fill in the project properties according to the following picture:
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Project Design

% New CCS Project (%]
CCS Project Settings y
Select the CCS project settings. \&
Output type: [Executable =l
[ Project settings
Devics Variart: | <sslect fiter> x| [Tms3z0r2s33s 7] Mo
Device Endianness: Ihttle j
Codz Generation tools: | TIv5.2.7 =] Mo
QOutput Format: I\egac;- COFF j
Linker Command Fle:  [28335_RAM_Ink cmd |  Bowse |
Runtime Support Library: [fts2800_fpu32 ib =] Bowse |
r~ Target content
' Nore
€ Use DSP/BIOS vBxx [5.47.02.14 2 |

" Enable RTSC support (required for BIOS w620, Codec Engine v3xxx, stc)

3) <Back teis  |[ Ensh | Caneel

Click the button“Finish”.
Next, define the size of the C system stack. In the project window, right click at “Labl1”
and select “Properties™:

|IEI~:>¢'v

ER=H | 5b1 [Active - Debug]
[/_—,- Includes

5] 28335_RAM_Ink.cmd

In category “C/C++ Build”, “C2000 Linker”, “Basic Options” set the C system stack
size to 0x200:

) Propertios for Lab | = |
Freefitertet GG+ Build

s

Actve canbguralion.

e B Frogect Typm |15 7|

/s Documentabin Gl e -

T/ o Troes B —],_II""'

cksa:w ki Gl

05 Dnbug Taol Setga | By Setngs | Bt Sieos | Sror Parser | Srary Parser | Evmermmert | Mosres |

Prejoct Reforerces R

Reipcionng Hasey 21 Fis Tyoe Spocher =] Soscly ousput fhe rame -outga_fie, o) [ Lo ot Browse. |

{5 Denctory Specker

) Defauk Fle Btansons ot ittt wsctiond bt e e [-map_ e, ) [ Lot mao Browne I
Commar Fies Set C eyeimem stack. sim (-atack_mrm, stinck) [0
Hewe pize for LT 4= chymamic memery slocation {-heap_sre. heee]

[

Note: The stack memory is used by the compiler to store local variables, parameters and
the processors context in case of hardware interrupts. It is our task to specify a certain
amount of memory for this purpose and 0x200 is sufficient for this lab.
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Project Design

We also have to extent the search path of the C-Compiler for include files. Right click at
project “Labl” and select “Properties”. Select “C/C++ Build”, “C2000 Compiler”,
“Include Options”. In the box “Add dir to #include search path”, add the following lines:

C:\TI\controlSUITE\device_support\f2833x\v132\DSP2833x_common\include
C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_headers\include

Note: Use the “Add” Icon to add the new path:

Specify a preinclude file (—preinclude) I Browse... |

Add dirto #include search path (-include_path, -1) = ® & Gl &
"${CG_TOOL ROOThinclude”

In the “C2000 Compiler” tab, category “Diagnostic Options”, enable

v' Emit Diagnostic Identifier Numbers
v' Issue Remarks
v" Verbose Diagnostics

Also, enter the following numbers:

e  Suppress Diagnostic: 238
e Treat Diagnostic as Error: 225;515

Background rationale:

Diagnostic 238 “Controlling Expression is constant” will be issued in case of a
loop construction, such as “while(1)” — which is used in embedded systems for an
endless loop in main.

Diagnostic 225 “function declared implicitly” will be issued in case of missing
function prototypes in a C — code statement.

Diagnostic 515 ““a value of type %t1 cannot be assigned to an entity of type %t2”
will be generated in case of false union or structure accesses. This can happen for
example in memory mapped registers.

Close the Property Window by Clicking <OK>.
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Project Design

5.2. Link Files to Project

In the project window, right click at “Lab1” and select “Link Files to Project”:
First link a file, which defines the physical addresses for all data memory mapped regis-
ters:

C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_headers\cmd\DSP2833x_Headers_nonBIOS.cmd
Now link the definition for all global variables to access the F28335 hardware registers:

C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_headers\source\DSP2833x_GlobalVariableDefs.c

Link the code file that defines the code-start entry-point branch instruction. This is re-
quired to connect the hardware reset entry-point sequence to a first address in code space
(section “code_start”).

C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_common\source\DSP2833x_CodeStartBranch.asm

Link 3 more files with functions to perform the basic core initialization of the F28335:

C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_common\source\DSP2833x_SysCitrl.c
C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_common\source\DSP2833x_usDelay.asm
C:\Tl\controlSUITE\device_support\f2833x\v132\DSP2833x_common\source\DSP2833x_ADC_cal.asm

5.3. Create the main C -file
=>File & New = Source File = “Labl_1.c”

A new edit window will open. Enter the following source code:

#include ""DSP2833x_Device.h"
void main(void)

{

by

5.4. Build the Project

=>Project = Rebuild Active Project (Alt + Shift + P)

Monitor the build procedure of the tools in the output window. The final message should
give you “0 Errors, 0 Warnings, 0 Remarks”.

B Problems i
0 erors, 0 wamingz, 0 infos

Description ~ | Resource | Path _I—
4| 3
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Project Design

5.5. Create a Target Configuration

Before we can download the machine code into the F28335, we have to define the
“target configuration”.

=>» Target = New Target Configuration

e New Target Configuration x|

Target Configuration
Create a new Target Configuration file.

File name: IFZESSS_XDS‘I 00V1_USH|

™ Use shared location

Location: |,-"Lab1 Browse... |
) Frish | Cancel |

Type a name for the target configuration file in box “File name”. You can use any hame
here but it makes sense to indicate the JTAG-emulation interface, which we will use for
the download later. In case of the F28335USB - stick we use the XDS100V1, so let us
call the file “F28335 XDS100V1_USB. The suffix “.ccxml” will be added
automatically. Do not use the “shared location”; Instead, use the project folder “/Lab1”.

In the window that appears next, select the emulator “Texas Instruments XDS100v1
USB Emulator” via the “Connection” pull-down list and select the “TMS320F28335”
device checkbox:

B “F28335_XDS100V1_USB.coaml X

Basic
General Setup Advanced Setup
This section describes the general corfiguration about the target.
Connection lTexas Instruments XD5100v1 USE Emulator Iz' Tanget Corfiguration : lis
Device  [ype filertext
Save Configuration
[ TMs320F28M1 =]
[ TMs320F2812

[ Tms320F28232
[ TMS320F28234
[0 TMS320F28235
[0 TmsS320F28332
[ TMS320F283:

O TMs320R281 Il
[ TM5320R2812 =
.| | 3

Mote: Support for more devices may be available from the update manager.

Save the Target Configuration and close the configuration window.
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Project Design

5.6. Load the code into the target
Load the machine code into the device. Click:
=>» Target = Debug Active Project

Target Taoals Scripts

@J#@'Jgé'

DEBUG

Or use the “Debug” icon:

A blue arrow should now point to the end of function “main()”. This is an indication that
the machine code has been downloaded properly into the F28335.

< L

22=wold main(void)

123 k
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Code Implementation

6. Code Implementation

6.1. Modify file “Labl 1.c”

Now that we have a working project framework, we can start to develop our own code
for Labl. Recall that the objective is to toggle the LEDs LD2 (GP1031) and LD3
(GPI10O34) at the F28335 control CARD.

e switch back to the “C/C++" perspective and edit the file “Lab1_1.c”.

At the beginning of the file, add an external prototype for function “InitSysCtrl()”. This
function is defined in file “DSP2833x_SysCtrl.c” and will initialize the device to 150
MHz, Watchdog disabled and all peripheral clocks enabled.

| extern void InitSysCtrl(void); \

In function “main()”, add a call of function “InitSysCtrl()”:

[InitsysCtriQ; |

Next, we have to set the direction for GP1031 and GP1034 to output. By default all pins
are multiplexed to the GP10O — function and the direction is set to “input”. The register
block “GpioCtrIRegs” is secured by the “EALLOW?” secure switch. Therefore we have
to open this switch, before we can modify any register:

EALLOW;
GpioCtrlIRegs.GPADIR.bit.GPI1031
GpioCtrlRegs.-GPBDIR.bit.GP1034
EDIS;

1;
1;

As initial condition (LD2 = ON, LD3 = OFF), add:

GpioDataRegs.GPACLEAR.bit.GP103

=1;
GpioDataRegs.GPBSET.bit.GP1034 = 1;

Finally we have to add an endless “while(1)” control loop to main. Inside, we will toggle
the LED and install a simple software delay for-loop. At the beginning of main, add the
definition for local variable ‘i’ with data type “unsigned long”:

while(l)

{

GpioDataRegs.GPATOGGLE .bit_.GP1031 1; // toggle LD2
GpioDataRegs.GPBTOGGLE.bit.GP1034 // toggle LD3
for (i=0; i<1000000; i++); // time delay
}

I
=

6.2. Rebuild Project
=>Project = Rebuild Active Project (Alt + Shift + P)

= Target = Debug Active Project
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Solution for Labl_1.c

If the compilation and the download were successful, the instruction pointer (blue arrow) is
again set to the beginning of main.

Now perform a Run (F8)!

The LEDs should toggle with a period of approximately 100 milliseconds. If not, debug.

7. Solution for Labl 1.c

LE1|:|1_1 c X

TM5320F28

D5SP28335_Control Card
blink LDZ (GPIC31) and LD3 (GPIO34):

[=JT:

#inclnde "D5F2833x Device.h"
—“wold main (void)

{
mn=igned long i:
InitSysCtrl ()
EALLCW;
GpioCtrlRegs.GPADIR.bit .GPIC31 = 1:;
GpioCtrlRegs.GPEDIR.bit.GPIO34 =
EDIS;
GpioDataRegs.GPACLEAR.bit.GPIO31 = 1;
GpioDataRegs.GPESET.bit .GPIC34 = 1:;
while (1)
{

[T S U

output
output

-1 & ot

|
=
n

L R ORSORY ORI R RS ORI ORI RD RS

[T

ot
[s]
[I=]
1]

[T
ST

GpioDataRegs .GPATOGGLE .bit .GPIC31 1; //f le LD2
GpioDataBRegs.GPEBTCGGLE.bit .GPIO34 = 1; // toggle LD3
for (i=0; i<1000000; i++): [/ time delay
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