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**Note: The manual use Experiment 6 as example

Section 1: Launching CSS

To create a working project, follow these steps:
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1. Double-Click the CCS icon on the Desktop. You will see the CCSv5 splash screen while
CCS loads.
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2. The next window will be the Workspace Launcher window which will ask you where
you want to locate your CCSv5 workspace. Replace the location with
D:\<Your_Student_ID>\ (example: D:\EE091189\ as shown in figure below)



«r Workspace Launcher

Select a workspace

Code Composer Studic stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

[ ] Uze this as the default and do not ask again

Workspace: | D:AEEQD1139 ~ Browse...

3. Upon running the directory for the first time, you will be prompted with T1 Resource
Explorer screen

¥ CCSEdit - TI Resource Explorer - Code Composer Studio — m} X
File Edit View Mavigate Project Run Scripts Window Help
il LR R - - [ | B CCS Edit
k_?) Tl Resource Explorer &3 =&
Fin] . o [ icec . [ P Y
Packages: |Welcome ‘0*9 Devices: |All Topics: [All i) = )
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4. This screen is useful when making Tl CCS projects which use TI tools. The DSK6713

uses standard features and therefore does not use the T1 resources Explorer. Close the TI

Explorer Screen. You will be left in the Project Explorer Default Menu
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Section 2: Create Project & Preparing Project Setting

On Menu Bar, Select Project 2 New CCS Project. You will be prompted with New CCS
Project Window



v New CCS Project [m} X

CCS Project &
Create a new CCS5 Project. i‘

Project name: || |

Qutput type: | Executable ~

Use default location

Ci\Users\Owner\workspace_temp Browse...
Device
Family, [ C6000 v
Variant: | <select or type filter text> ~ | | Generic Co2xx Device ~

w Advanced settings

Device endianness: little ~

Compiler version: TIvid4a ~ More...
CQutput format: legacy COFF ~

Linker command file: | V‘ Browse...
Runtime support library: | <automatic> ~ ‘ Browse...

» Project templates and examples

@ < Back Next > Finish Cancel

1. Fillin the Project Details as shown in figure below

Project name: | Expb

Output type: | Executable W

Uze default location

ChUsers\Ownerworkspace_temp\Exp6 Browse...
Device
Family: Ce000 w
Variant: TMS320CETXX - | DSKe713 v
Connection: | Spectrum Digital DSK-EVM-efdsp onboard USE Emulator ~

e Project Name : ProjectName (Example: Exp6)
e Output type : Executable
e Tick use default location

e Device Family: C6000
e Variant : TMS320C67XX  DSKG6713
e Connection : Spectrum Digital DSK-EVM-eZdsp onboard USB Emulator

2. Click on the Advance Settings to bring down the menu. Fill in the information as shown



* Advanced settings
Device endianness: little w
Compiler version: TIw74.4 e Meore...
Output format: legacy COFF -
Linker command filee | C:\ECCB311\Support\C6713dsk.cmd v| | Browse.. |
Runtime support library: | <automatic> V| Browse...
e Device endianness : little
e Compiler version :TIv7.4.4
e Output format - legacy OFF
e Linker command file

1. Click Browse
2. Browse to “C:\ECCB311 \Support\”
3. Select C6713dsk.cmd

e Runtime Support Library : <automatic>

3. Click on the Project templates and Examples to bring down the menu. Click on Empty
Project

= Project templates and examples

type filter text Creates an empty project fully initialized
for the selected device.

w | = Empty Projects
| Empty Project
|5z Empty Project (with main.c)
|5 Empty Assembly-only Project
|52 Empty RTSC Project

v [= Basic Examples
|5z Hello World

[i=| DSP/BIOS viso Bxamples

Then click Finish



Section 3: Preparing Build Settings

On Menu Bar, Select Project - Show Build Settings...You will be prompted with Build
Properties window

«+ Properties for Exp6 O X
type filter text General =T -
General
~ Build
~ 6000 Compiler Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Processor Options
Optimization
Debug Options =l Main
Include Options
Performance Adviser Output type: | Executable
Advanced Options
6000 Linker Device
Family: C6000
Variant: | <select or type filter text> ~ | | DSK&T13 ~
Connection: | Spectrum Digital DSK-EVM-eZdsp onboard USB Emulator | (applies to whole project)
Manage the project's target-configuration automatically
w Advanced settings
Device endianness: little ~
Compiler version: Tlvidd ~ More...
Output format: legacy COFF ~
Linker command file: | C6713dsk.cmd V| Browse...
Runtime support library: | <automatic> V| Browse...
P
'L?J' Show advanced settings Cancel

1. Under C600 Compiler > Processor options:

Target processor version ( -- silicon_versino, -mv) : 6700

Processor Options =T -
Configuration: | Debug [ Active | ~ | | Manage Configurations...
Target processor version (--silicon_versicn, -mv) o700

Generate big endian code [See 'General' page to edit] (--big_endian, -me)

coffabi




2. Under C600 Compiler > Optimization

Optimization level (--opt_level, -O) 1

Optimize for code size (--opt_for_space, -ms) 1
Optimization (=14 v
Configuration: | Debug [ Active ] ~ | | Manage Configurations...
Optimization level (--opt_level, -0) 1 e
Optimize for code size (--opt_for_space, -ms) |1 ~

3. Under C6000 Compiler > Debug Options

Debugging model : Full symbolic debug (--symdebug:dwarf, -g)

Debug Options =184 v v

Configuration: | Debug [ Active ] ~ | | Manage Configurations...

Debugging model Full symbelic debug (--symdebug:dwarf, -g) ~

Optimize fully in the presence of debug directives (--optimize_with_debug, -mn)
[]Disable push-pop optimization. (--disable_push_pop)
Specify DWARF version (--symdebug:dwarf_version)

4. Under C6000 Compiler > Include Options

Include Options (=10

Configuration: |Debug [ Active | ~ | | Manage Configurations...

Add dir to #include search path (--include_path, -1} LE R
"$CG_TOOL_ROOTY include"

Specify a preinclude file (--preinclude) 4




&
Under dir to #include search path (--include_path, -1), click on the j button and you
will be prompted with Add directory path window.

w+ Add directory path it

Directorny:

oK Cancel Workspace...

Type in the location and press enter. Then repeat for every location as listed below

e C:\ECCB311\DSK6713\c6000\bios\include
e C:\ECCB311\DSK6713\c6000\dsk6713\include
e C:\ECCB311\Support

Your Include options window should look like figure shown below

Include Options =18 2 v v

Configuration: | Debug [ Active ] ~ | | Manage Configurations...

Add dir to Finclude search path (--include_path, -[) @ ID @ 'G | ,{5 |
"${CG_TOOL_ROOTYinclude"
"ChUsers\Owner\Desktopt DSKGT134cG000\bios\include”
"ChUsers\ Owner\Desktop' DSK6T1 36000 dsk671 M include”
"ChUsers\Owner\Desktop' D5P Lab files\FIR\Support”

Specify a preinclude file (--preinclude) £ % 3 Iﬁl ,&|




5. Under C6000 Compiler > Advanced Options > Predefined Symbols

Add CHIP_6713 to Pre-define NAME (--define, -D) by clicking 4|

Predefined Symbols L=Th v
Configuration: | Debug [ Active | ~ | | Manage Configurations...
Pre-define NAME (--define, -D) = o 2
CHIP_&713

6. Under C6000 Compiler > Advanced Options > Runtime Model Options

Data access model (--mem_model:data) far

Runtime Model Options (=1h g v
Configuration: |Debug [ Active] * | | Manage Configurations...
Place each function in a separate subsection (--gen_func_subsections, -mo) w

[ De not reorder floating point eperations (--fp_not_associative, -mc)
Allow reassociation of sat arithmetic (--sat_reassoc) w

[[1Speculate loads with unbounded address ranges (--speculate_unknown_loads)

Specify maximum disabled interrupt cycles (--interrupt_thresheld, -mi) |

[[] Disable software pipelining (--disable_software_pipeline, -mu)

Allow reassociation of FP arithmetic (--fp_reassoc) w
DAIways use DP-relative addressing for data (ELF only) (--dprel]

Const access model (--mem_model:const) w
[[] Assume no irregular alias or loop behavior (--no_bad_aliases, -mt)

Data access model (--mem_modekdata) far -
Set the size (in bits) of the C/C++ type wechar_t (16,32) (--wchar_t) ~

[ Prevent loop buffer reload-related error detection (--no_reload_errors)

Specify speculative load byte count threshold or 'aute’ (--speculate_loads, -mh) |

[[] Compile for breakpeint-based profiling (--profile:breakpt)

[] Compile for power profiling (--profile:power)

[] Use const to disambiguate pointers. (--use_const_for_alias_analysis, -ox)

[[] Generate verbose software pipelining information (--debug_software_pipeline, -mw)
[[] Enable 62w compatibility (DEPRECATED) {--target_compatibility_6200, -mb)

[] Disable compression for 8400+ (--no_compress)




7. Under C6000 Linker > Basic Options

C system stack size ( --stack_size, -stack) : 800

Basic Options =T v v

Configuration: | Debug [ Active ] ~ | | Manage Configurations...
Specify output file name (--output_file, -o) | "% ProjMame}.out” | Browse...
Set C systemn stack size (--stack_size, -stack) | 200

Input and output sections listed into <file> (--map_filg, -m) | "% ProjMarne}.map” | Browse...

Heap size for C/C++ dynamic memeory allocation (--heap_size, -heap) |

8. Under C6000 Linker > File Search Path

File Search Path Py
Configuration: | Debug [ Active ] ~ | | Manage Cenfigurations...
Include library file or command file as input (--library, -[) 5 E= 4'&| I@|

Add <dir= to library search path (--search_path, -i) & w2 = '{f| ,@,

"$CG_TOOL_ROOTYIib"
"§{CG_TOOL_ROOTYinclude"

Reread libraries; resolve backward references (--reread_libs, -x)
[[J5earch libraries in priority order (--priority, -priority)
[] Disable automatic RTS selection (--disable_auto_rts)

&
Under Include library file or command file as input (--library, -1), click on the 3
button and you will be prompted with Add file path window.



W+ Add file path x

Files

Cancel Workspace... File system...

Type in the location and press OK. Then repeat for every location as listed below

C:\ECCB311\DSK6713\c6000\bios\lib\csI6713.lib
C:\ECCB311\DSK6713\c6000\dsk6713\lib\dsk6713bsl.lib

File Search Path T T
Configuration: | Debug [ Active ] ~ | | Manage Configurations..,
Include library file or command file as input (--library, -1) & = &5 5l

rts6700.lib"
"Chlsers\ Owner Desktop DSKET1 3 cB000 bioshlibhcsl671 3.0ik"
"Ch\Users\ Owner\ Desktop DSKET1 3, cB000N dske 713\ ik dsk6713bsl. lib"

Add <dir> to library search path (--search_path, -i] R ER=ET R
"HCG_TOOL_ROOT lib"

"HCG_TOOL ROOTYinclude"

Reread libraries; resolve backward references (--reread_libs, -x)
[] Search libraries in pricrity order (--priority, -priority)
[ ] Disable automatic RTS selection (--disable_auto_rts)

9. Once you finish preparing build settings, press OK on the properties window.




Section 4: Importing Files

1. In Project Explorer Window, make sure your project is selected

2. Addsine_8 buf.c
e On Menu Bar, Select Project = Add Files... You will be prompted with Add Files
window
e Navigate to C:\ECCB311\sine8_buf folder
e Addsine8 buf.c

w+ File Operation *

Select how files should be imported inte the project:
(®) Copy files
() Link to files
Create link locations relative to: | PROJECT_LOC

Configure Drag and Drop Settings...

©

*Note: When prompted with this window, select copy files and press OK

3. Add C6713dskinit.c
e Navigate to C:\ECCB311\Support folder
e Add C6713dskinit.c

4. Add vectors_intr.asm
e Navigate to C:\ECCB311\Support folder
e Add vectors_intr.asm

Section 5: Building Your Program.

Project = Build Project

After you build your project, all the necessary include files will appear in the include tab in the
project explorer.

The error log window will show the build process and status. When the build is finished, the
error log window will display ***Build Finished*** and you will get 8 warnings

NOTE:

1. Since the DSK Starter kit is an old hardware, it is not fully compatible running on a newer
platform. Hence you will get 8 warnings)

2. The Rebuild All command is mainly used to rebuild the project when the project options
or any files in the project have changed.



Section 6: Loading Your Program.

Select Run = Debug.
A new CCS Debug window (as shown in figure below) will appear.

(NOTE: you need to connect the DSK starter to your PC using USB. If there is no connection,
an error will appear and the CCS Debug window will be closed)

¥# CCS Debug - Expé/sined_buf.c - Code Composer Studio

- X

File Edit View Project Tools Run Scripts Window Help

wie Pl 8- & 4 T B CCSDebug 07
5 Debug 12 Ok [ ® ‘ 2D .ﬁZl ¢ (&:al @ 7 = 0| W= Variables 37 | €if Expressions | 1} Registers <& = | 2] | Y "0
v K% Exp6 [Code Composer Studio - Device Debugging] Name Type Value Location

v o Spectrum Digital DSK-EVM-eZdsp onboard USB Emulator/TMS320C671X (Suspended - SW Breakpoint)
= main() at sined_buf.c:24 (x00001FCO
= c.int00() at boot.c:B7 OxDOOOTEFE (the entry point was reached)

[¢] sineB_buf.c & =0

12 interrupt void c_int11() //interrupt service routine A
:7 output_sample(sine table[loop]*gain); //outout sine values

15 out_buffer[i] = sine_table[loop]*gain;

16 i+;

17 if(i==BUFFERLENGTH) i=0;

18 if (loop < 7) ++loop;

9 else loop = 8;

28 return;

23void main()
"

25 comm_intr(); //init DK, codec, McBSP
§25 hile(1); [//infinite loop

2 v
El Console 2 llmE‘#E'.::'EE
Expb
TMS320C671X: GEL OQutput: GEL StartUp Complete.

0¥ & Licensed LE

After the program has been built successfully, load the program by going to

Run = Load = Load Program. By default, Code Composer Studio IDE will create a
subdirectory called Debug within your project directory and store the .out file in it. Select
exp6.out and click Open to load the program.

(Note: Remember to reload the program by choosing Run = Load = Reload Program if
you rebuild the project after making changes)



Section 7: Running the Executable file exp6.out.

On the debug window, click o= to run program. Connect a speaker or scope to the LINE OUT
connector on the DSK. Verify that a 1 KHz tone or sinusoid is generated.

ﬁ[}ebugﬁﬂ e @|§}.@§}.@-ﬁ|‘m'ﬁ:‘a|&@vzﬁ
w s Expb [Code Composer Studio - Device Debugging]
w @ Spectrum Digital DSK-EVM-eZdsp onboard USE Emulator/ TMS320C671X (Suspended)

= main() at sinef_buf.c:26 000001 FD3
= c_intD0() at boot.c:87 0x00001EFE (the entry point was reached)

Note:
1. Click ““ to HALT the programme.

2. Click ® to STOP the programme. By clicking this, the CCS Debug window
will close and you will return to CCS Edit window




Section 8: Plotting with CCS.

Halt the DSK by selecting Run——> Suspend or the ““ icon.

The output buffer is continuously being updated every 256 points. We can use the CCS to plot
the current output data stored in the out_buffer.

1. Display Single Time graph using CCS.

Select Tools = Graph-> Single Time. Change the graph Property Dialog as follows. Click
OK and time domain graph will be plotted

Graph Properties >

Property Value

w Data Properties
Acquisition Buffer Size 256

Dsp Data Type 16 bit signed integer
Index Increment 1
O Value 0
Sampling Rate Hz 2000
Start Address out_buffer
w Display Properties
Az Display w| true
Diata Plot Style Line
Display Data Size B4
Grid Style Mo Grid

Magnitude Display Scale Linear
Tirne Display Unit 5
Use D Value For Graph [ false

Export OK Cancel




2. Display FFT using CCS.

Select Tools = Graph-> FFT Magnitude. Change the graph Property Dialog as follows.
Click OK and time domain graph will be plotted

Graph Properties X

Property Value

w [Data Properties
Acquisition Buffer 5ize 2536

Dsp Data Type 16 bit signed integer
Index Increment 1
O Value 0
Sampling Rate Hz 2000
Signal Type Real
Start Address out_buffer
w Display Properties
Axis Display ¥ true
Data Plot Style Line
Frequency Display Unit  Hz
Grid Style Mo Grid
Magnitude Display Scale Linear
~ FFT
FFT Frame Size 32
FFT Order 5

FFT Window Function  Rectangular

Export oK Cancel




