Get Start with CCS and eZdsp USB Stick

EXPERIMENT 1.1




Propose of the experiment

= Use CCS to create a workspace

= Create a new project

= Write a simple C program using CCS tools

= Setup CCS build environment

= Connect eZdsp USB Stick Hardware to CCS
= Set target configuration

= Build and run a C program using CCS




Start CCS

(Example: Code Composer Studio Version 5)

| O Code Composer™ Studio v5

.
> |




Create workspace
(Example: C:\User\DSP_Experiment\Chl\Expl.1)

+'+ Workspace Launcher

Select a workspace
Code Composer Studio stores your projects in a folder called a workspace.

Choose a workspace folder to use for this session.

Workspace& C\Users\DSP_Experiments\Ch1\Expl.1 Browse...

Use this as the default and do not ask again

Cancel




| Go to CCS

"+ CCS Edit - Code Composer Studio
File Edit View MNavigate Search Project Tools Run Scripts Window Help

<+ Welcome

Start using
Welcome to o

O Click to close

and go to the

CCs

You can bring up this page at any time by selecting Welcome from the help menu. workbench

E“'Bbed%

W Proces, :
3 aa— 3

‘9%

®i TEXas INSTRUMENTS

Licensed




Create a new project

(File -> New -> CCS Project)
[+ ccs ot cone camposer Swaio S

File | Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help
Alt+Shift+N ¥l  CCS Project v v

New
I Project.

Open File... =g
Source File

Header File

Class

File from Template

Folder

Target Configuration File

DSP/BIOS v5.x Configuration File

RTSC Configuration File

Ctrl+Shift+5

Y COther... Ctrl+N
Refresh

Convert Line Delimiters To

Print...

Switch Workspace
Restart

Import...
Export...

Properties

Exit

Licensed

I | B CCS Edit
o= Outline &2 ¥ =08
An outline is not available.




Create a new project name
(Example: CCS eZdsp)

v+« New CCS Project

CCS Project

Create a new CCS Project.

Project na

v| Use default location

Cancel




Select C5500 as the new project

'+ New CCS Project

Select a type of project

Select the platform and configurations you wish to deploy on

| SelectAll |

‘ Deselect All ‘

Cancel




Go to next
(We do not need any additional settings)

'+ New CCS Project

Additional Project Settings

Define the inter-project dependencies, if any.

= Projects | C/C++ Indexer

Referenced C/C++ Projects

Cancel




Set up the project

(Executable output, Device C5505, Library rts55h.Ll1ib)

v+ New CCS Project

X
Project Settings i

Select the project settings.

Output .@ - |

Project settings
o ——_
Device Variant: < filters ‘ TMS320C5505

Device Endianness:

Code Generation tools: |TI v4.3.8

QOutput Format:

Linker Command File: Browse...

Runtime Support Libr Browse...

Cancel




roject: CCS_eZdsp

dit - Code Composer Studio

File Edit View Source Refactor Mavigate Search Project Tools Run Scripts Window Help

= ' KR~ it

= O || 5= Qutline
An outline is not available.
CCS_eZdsp




Il Add Source File

(Example: File->New->Source File)
: '+ CCS Edit - Code Composer Studio E ;

File | Edit View Source Refactor MNavigate Search Project Tools Run Scripts Window Help
New Alt+Shift+N » | L CCS Project B - 7 i E}CCS Edit

Open File... I Project...

Close rl+WA ~ B | 2% Outline 2 T o8

Close A Cri+Shiftsw | W Header File An outline is not available.
Class

i File from Template

Save As.. C% Folder

Save A Ctrl+Shift+S Target Configuration File

Revert DSP/BIOS v5.x Configuration File

Save Ctrl+5S

Move... RTSC Configuration File

Rename... [ Other. Ctrl+=N
Refresh
Convert Line Delimiters To

Switch Workspace
Restart

Import...
Export...

Properties Alt+Enter

Exit

Licensed




Create C file main.c (1)

'+ CCS Edit - Code Composer Studio

-

s

= CCS_eZdsp

Licensed

o1l

L)

-

B C/C++ Projects 23

File Edit View Source Refactor Navigate Search Tools

Run

Scripts

Window

.

'+ New Source File

Source File

Create a new source file.

Source folder: CCS_eZdsp

Browse...

Source file: main.c|

Template: |Defau|t C++ source template

v|| Configure... |

Finish

Cancel

£ | & CCS Edit

line 2 =8

line is not available.

JCCS_eZdsp




Create C file main.c (2)

v+ CCS Edit - CCS_eZdsp/main.c - Code Composer Studio

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

| a1 A 2% ‘:ﬁ w7 v ﬁ v @ B

- - -

WC/C+.. @2 = O|| € mainc = Bz 52| =0
LW e
3*

[N

s

= CCS_eZdsp
k! Includes

| S 5 BT S S

@ main()

L€ main.c

2

14 #include <stdioc.h>

levoid main()

174

18 printf ("Hello World!\n");
151}

2

Licensed




Setup build environment (1)
(Right click on CCS eZdsp then select Property)

v CCSEdit-CCS| o nto \ EENEIX™

File Edit View Open Target Configuration pls Run Scripts Window Help

Open in New Window L~ [~ By @5~ & | & CCS Edit

Index

Build Configurations | SO|gEo 8|~ O
Make Targets -
Build Project B8 ¥ e

Clean Project *
1= CCS_eZdsp Refactor U stdioh
] ®  main()
L udes| = copy
+ g main.c Paste
# Delete
Move...

-

Rename...

Import...

(2T]
i Export..
«* Refresh

Close Project

Run As

Debug As

Profile As

Convert To...

Team

Compare With

Restore from Local History...

Add Files...

Link Files...
[ i

Alt+Enter




Setup build environment (2)
(Select and expand C/C++ Build option)

+'« Properties for CCS_ezDSP.

C/C++ Build
Configuration: |Debug [ Active ] '||Manage Configurations...

= Builder Settings | @ Behaviour
Builder
Builder type: External builder
¥| Use default build command
Build command:
Makefile generation
¥| Generate Makefiles automatically

Build location

Build directory:

| Restore Defaults | | Apply

OK | | Cancel




Setup build environment (3)
(Select Settings, then Runtime Options)

+'+ Properties for CCS_ezDSP

type filter text

» Rest

Settings

Configuration: |Debug [ Active ]

fariables
Discovery Options

Environment

Tool Settings Build Steps

ool-chain Settings
+ Gener

S Build
Project References
Run/Debug Settings

C5500 Compiler
Basic Options
Language Options
Parser Prepro
Predefined Symbols
Include

Entry/Exit Hook Options
Feedback Options

Build Artifact | [nd Binary Parsers | @ Error Parsers

ing Options

Library Function Assumptions

bler Options
ifier

2 Default File Extensions

w7 | | Manage Configurations,




Setup build environment (4)
(Set type size to 32 and memory model to huge)

«« Properties for CCS_eZdsp

type filter text Settings

Resource (2 Tool-chain Settings Activate byte mode (CHAR_BIT==8) (--byte_mode)

m 4 % (5500 Compiler Optimize fully in the presence of debug directives (--optimize_with_debug, -mn

Build Variables T - ] - - -
(22 Basic Options Align functions to reduce fetch stalls {--align_functions)

Discovery Options L Obti
Environment ¢ Language Options Allow reassociation of sat arithmetic (--sat_reassoc)

i (2 Parser Preprocessing Options o
Logging Assert ARMS status bit initially set (--assert_arms_set, -ata)

(£ Predefined Symbols
Q. Settings__ (% Include Options Use large memory model (--large_memory_model, -m)
C/C++ General i : :

5 Do Ermtin Specify type size to hold results of pointer math (--ptrdiff_size)
CCS Build

(%2 Runtime Model Options i - i -
Project References P Remove NOP in delay slots (--no_nops_in_delay, -atn)

Run/Debug Settings = U Assert C54CM status bit is set (--assert_cS4cm_set, -atl)

(# Entry/Exit Hook Options Al ation of FP arithmetic (1 ) |
ow reassociation of FP arithmetic (--fp_reassoc
(# Feedback Options P_

(2 Library Function Assumptions Place each function in a separate subsection (--gen_func_subsections, -ma)

# Assembler Options Codegen outputs algebraic assembly (--algebraic, -mg)

 File Type Specifier Assume no irregular alias or loop behavior (--no_bad_aliases, -mt)

(% Directory Specifier Enums may be char/short, instead of int (--small_enum, --small-enum)

(% Default File Extensions Don't expand assembly macros when outputting source (--no_mac_expand, --nc
(% Command Files No block/local repeats (--no_block_repeat, -mr)

% €5500 Linker Changes bus conflict errors to warnings (--bus_conflict, -atb)
(# Basic Options )
Specify memory model (small/large/huge) (--memory_model)

¥ Command File Preprocessing
% Diagnostics Select assembly source language (--asm_source)
(# File Search Path

= ow - —~

Assert CPL status bit initially set (--assert_cpl_set, -atc)

D Cancel




Build the project

(Project->Build ALL)

«'+ CCS Edit - CCS_eZdsp/main.c - Code Composer Studio

File Edit View Source Refactor Navigate Searc§ |Project| Fools Run Scripts Window Help

| & # Open Project [ | B3 CCS Edit

v - Close Project

2~ 0 @ main. Cti+B | =0Ol|[&o0 =[O
f* Bulld Configurations 3 - =

Build Project LR e

Build Working Set H

Clean... = stdio.h

[

4 = CC5_eZdsp . hor: i
. @ Includes 5k Build Automatically e main()

Lo LD

19 mainc s For © 25 Import Existing CCS/CCE Eclipse Project
| 13 Import Legacy CCSv3.3 Project

Add Files...
Link Files...

Properties
14 #include <stdioc.h> '/

lévoid main/()

174

18 printf ("Hello World!\n");
19)

Licensed JCCS_eZdsp




Build result

(No errors, but there are 5 warnings)

v+ CCS Edit - CCS_eZdsp/main.c - Code Composer Studio

v Q

| (11

- -

l¢] main.c &

s

1= CCS_eZdsp
# Binaries
! Includes
= Debug
L€l main.c

14 #include <stdio.h>

léwvoid main/()
174
18 printf ("Hello World!\n"):;
o -(
El Console =2
C-Build [CCS_eZdsp]

£ ¢ &) 5B B G|
size

warning: creating ".sysstack"
section with default size of
0x3e8; use the

default size

Licensed

Warnings (5 items)

-

1l

=

-sysstack option to change the

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

- =t§:v gv{.'v

=0

-

[. Problems &2
0 errors, 5 warnings, 0 others

5 Warnings (5 items)
% creating ".stack” section with default size o
% creating ".sysmem” section with default siz
% creating ".sysstack” section with default sizi ~

= [ ccs Edit]

=0 ®|T 8
BV e
]
& stdio.h
e main()




Correct warnings

* The warnings are due to undefined symbols for the
memory sections during the program link time.

= The linker uses default settings for these missing
sections.

= To correct this, copy the file, Ink.cmd, from CCS Cggx
folder to the project folder.

= The Project folder is:
C:\Users\DSP_Experiments\Ch1\Exp1.1\CCS_eZdsp.

= CCS Coox folder could be at (depending your CCS
version):
C:\ti\ccsvs\ccs_base_5.0.3.00023\emulation\boards\usbstks505.

= Or copy the Ink.cmd file from the software came
with the book.




Create linker command file

(Using a text editor create lnk.com as below)

/**************************************************************************/

SECTIONS
{

/* Cs505.cmd - COMMAND FILE FOR LINKING C PROGRAMS IN LARGE/HUGE MEMORY
MODEL */

/ /
-stack ox2000 [* Primary stacksize */

-sysstack ox1000  /* Secondary stack size */

-heap o0x2000 [*Heapareasize */

vectors (NOLOAD)

.bss  :>DARAM [*fill= 0 */
vector :>DARAM ALIGN =256
.stack :>DARAM

.sysstack : > DARAM

-C [* Use C linking conventions: auto-init vars at runtime */ .sysmem : > DARAM
-U _Reset /* Force load of reset interrupt handler */ text :>SARAM

.data :>DARAM
MEMORY

:>DARAM
:>DARAM
:>DARAM
.usect :>DARAM
.switch :>DARAM

; .cinit
MMR  (RW): origin = oooooooh length = oooocoh /* MMRs */
DARAM (RW) : origin = ooooocoh length = ooff4oh /* on-chip DARAM */
SARAM (RW) : origin = 0030000h length = o1eoooh /* on-chip SARAM */

.const

.cio

SAROM_o (RX) : origin = ofeooooh length = 0o8oooh /* on-chip ROM o */ .emif_cso :>EMIF_CSo
SAROM_1 (RX) : origin = ofe8oooh length = 0o8oooh /* on-chip ROM 1 */ if S EMIF CS

SAROM_2 (RX) : origin = offooooh length = 0o8oooh /* on-chip ROM 2 */ .em! -2 -2
SAROM_3 (RX) : origin = off8oooh length = 0080ooh /* on-chip ROM 3 */ -emif_cs3 :>EMIF_CS3

.emif_cs4 :>EMIF_CS4
EMIF_CSo (RW) : origin = oo50000h length = 07Booooh [/* mSDR */ .emif_csg :>EMIF_CSsg
EMIF_CS2 (RW) : origin = 08o0oooh length = 0400000h /* ASYNCa: NAND */
EMIF_CS3 (RW) : origin = oCoooooh length = 0200000h /* ASYNC2: NAND */
EMIF_CS4 (RW) : origin = oEoooooh length = 0100000h [/* ASYNC3: NOR */

EMIF_CSs5 (RW) : origin = oFoooooh length = ooEooooh [* ASYNC4 : SRAM */




Once lnk.cmd file 1s copied

(Rebuild the project and there are no warnings)

v+ CCS Edit - CCS_eZdsp/Ink.cmd - Code Composer Studio

= | o1d

- L= 4 -

W C/C+.. |7 O||[E mainc
17 -stack 00

J -sysstack 0x1000
% -heap 0x2000

(ST S

= CCS_eZdsp
#F Binaries
! Includes
(= Debug

[ IS I S ]

¢ MEMORY
7
5 PAGE 0:

[ IS I S ]

[SS I )

()

MME : origin
31  DARRMO origin
32 SBRBMO origin
33  SBREM1 origin
34  SRARRBM2 origin

4

i

File Edit View Navigate Search Project Tools Run Scripts Window Help

[ THE SYSTEM MEMOCRY

0x000000,

0x0000c0,

0x01o0000,

0x020000,

0x040000,
111

0x0000c0O
0x00££40
0x010000
0x020000
0x00FEQO

& Console &=
C-Build [CCS_eZdsp]

& ¢ [E) B REE| et
"/ Ink. cmd"™
<Linking>
'Finished building target:
CC5 eZdsp.out'

Licensed

= B [l Problems

- 4

Writable

= (& ccs Edit)

= O | & Out..

-

=0

%~




Connect eZdsp to PC

(Refer to eZdsp Start Guide for settings)




Set target configuration (1)

(Right click on File->New->Target Configuration File)

EERIE =X

«+ CCS Edit - CCS_eZdsp/Ink.cmd - Code Composer Studio

Alt+Shift+N » | 5 CCS Project

5 | & CC5 Edit

Close
Close All
Save

= Save As..
Save A
Revert
Move...
Rename...
Refresh

Convert Line Delimiters To
Print...

Switch Warkspace
Restart

Import..
Export...

Properties

1Inkecmd [CCS_eZdsp]
2 main.c [CCS_eZdsp]

Exit

Licensed

I Project...

3

cirl+w | €1 Source File

Ctrl+Shiftsw | HeaderfFile

| @ Cdass
Ctrl+5 | 1% File from Template

Ctrl+Shift+5

Other...

Unified

Ctrl+P
origin 0x000000,
origin 0x0000c0,
origin 0x010000,
origin = 0x020000,
origin 0x040000,

Alt+Enter L il

= O |/[Z Problems

0 items

A

b 4

Writable

L1 ¥ || Description

=0

s

Ctrl+N

0x0000c0
0x00££40
0x010000
0x020000
0x00FEODO

o x|= 8

S




| Set target configuration (2)
(Create a target configuration file name)

«« CCS Edit - CCS_eZdsp/Ink.cmd - Code Composer Studio

Search Project Tools Run Scripts Window Help
++ New Target Configuration u@ﬂ—hJE & CCS Edit

Target Configuration

BEERIEE
Create a new Target Configuration file. . 8=

File nar‘é: CCS_eZdsp ,
= CCS_eZdsp

Use shared location

#% Binaries

B Includes Location: /CCS_eZdsp Eile System...| |ﬂork5pace...

(= Debug
Lel main.c
# Ink.cmd

/‘5 ( Finish 1 Cancel

D yr=——
C-Build T[CCS_eZdsp] 110 items
¢ B & & i Description

- 4

Licensed Writable




Set target configuration (3)

(Select XDS10ov2 USB Emulator, USBSTK5505, & Save)

v+ CCS Edit - CCS_eZdsp/CCS_eZdsp.ccxml - Code Compaoser Studio

Eile Edit View MNavigate Search Project Tools Run Scripts Window Help

Bl 6 - @ ~ = (& ccs Edit]

hd v)(,_,\,_lv -
=0|go % |70

BB C/C+.. 2| = O [& mainc # Ink.cmd % *CCS_eZdsp.coxml &2

Basic
An outline is

General Setup Advanced Setup not available.

This section describes the general configuration about the target.
- — 00

= CCS_eZdsp e —
i Binaries Connect'@_ éxas Instruments XDS100v2 USB Emulator § Target Configuration:|=

¥ Includes Device §

e filter text ) .
(= Debug P Save Configuration
l€ main.c

gzl CCS_eZdsp.
# Inkemd [v] USBSTK5505 )

TMDSEVMB457L

control STICK - Piccolo F28027
AM1707
AM1808
4
Basic| Advanced | Source
8 || [ZL Problems 2

El Console 2
C-Build [CCS_eZdsp] 1 error, 0 warnings, 0 others

& U :A: I = || Description
- @ Errors (1 item)

P

Licensed




Change edit mode to debug mode

(Change from CCS Edit to CCS Debug Mode)

v+ CCS Edit - CCS_eZdsp/CCS_eZdsp.ccxml - Code Composer Studio

Eile Edit View Navigate Search Project Tools Run Scripts Window Help

TS v oDy G Debug >

BEc/c+. 2|7 0| & mainc # Ink.cmd % CCS_eZdsp.coxml &2 —

Basic
An outline is

General Setup Advanced Setup not available.

L]
a

This section describes the general configuration about the target.

[

= CCS_eZdsp
#¥ Binaries Connection | Texas Instruments XDS100v2 USB Emulator Target Configuration:

il Includes Devi "
= Debug e type filter text Save Configuration
[ main.c TMDSEVM6457L

7 CCS_eZdsp. TMDSEVM&a474L
# Ink.cmd USBSTK5505
USBSTK5515
controlSTICK - Piccolo F28027
AM1707
AM1808
4

Basic | Advanced | Source

El Console 2 = B || Problems 2
C-Build [CCS_eZdsp] 0 items
s HBE G| 2 ~ [ ~ || Description

-

b

Licensed




Launch selected configuration

(Target Configuration->Project->right clickR on ccs ezdsp.ccxml)

«+ CCS Debug - CCS_eZdsp/CCS_eZdsp.ccxml - Code Composer Studio c|/(E] E

File Edit View Navigate Search Project Tools Run Scripts Window Help

. | & : - e - W A AR TR R %% CCS Debug D
%5 Debug 2

= B ||®= Variables 2 | &7 Expressions ~ B | % Breakpoints 2 =0
| iz = =z ¥ <% B | =

o%'| \\|

+ H S

lgl main.c & Ink.cmd % CCS_eZdsp.coxml 2

= R 2 Target Configuratio@

Basic i

type filter text
General Setup Advanced Setu

This section describes the general configuration about the target.

4 1= CC5_eZdsp

Q_. ECS_estp.ccxml [De@
+ = User Defined

Connection | Texas Instruments XDS100v2 USB Emulator

Target Configu

Device type filter text

Save Configura
TMDSEVM6B457L

TMDSEVM6B474L
USBSTK5505

USBSTK5515

controlSTICK - Piccolo F28027
AM1707

AM1808 Click the New button to create a new
4

target configuration file. Click here to hide
Basic| Advanced | Source this message.

Licensed




Connect eZdsp
(Right click on USB _Emulator ©, then Connect

++ CCS Debug - CCS_eZdsp/CCS_eZdsp.ccxml - Code Compaoser Studio

File Edit View Navigate Search Project Tools Run Scripts Window Help

|&  E%B&~R @~ I - = Copy Stack Ctrl+C

L : -5 Find... Ctrl+F

R ————————— A

G’ Texas Instruments XDS100v2 USB Emulator_0/C55xx (Disconnected : Unk@ Disconnect Target Ctrl+Alt+D
Enable Global Breakpoints

nable Halt On Reset
Enable OS Debugging
Open GEL Files View

¥ Hide core(s)

lgl main.c & Ink.emd % CCS_eZdsp.coxml & Show all cores

] Group core(s)
Basic Ungroup core(s)
General Setup Aq Drop To Frame

This section describes the general configuration about the target. el
4] J

Connection | Texas Instruments XDS100v2 USB Emulator Step Over " lefault]
Step Return |

Device type filter text Sa
Instruction Stepping Mode
TMDSEVM6457L Jse Step Filters

TMDSEVM6474L ~

Bacr Withao Siana

USBSTK5505 “\e_une Without Signa )
Resume F8

USBSTK5515 Suspend
controlSTICK - Piccolo F28027 @ Terminate Cirl+E2

AM1707 B. Terminate and Relaunch
AM1808 Restart new
. Disconnect ie to hide
Basic| Advanced | Source B )
Remove All Terminated
Relaunch

Licensed Edit CCS_eZdsp.coxml...




eZdsp connected

(Target reset and configured automatically)

++ CCS Debug - Source not found. - Code Composer Studio

File Edit View Navigate Search Project Tools Run Scripts Window Help

e B8 -®o @~ By i ME TR A R A ¥ %% CCS Debug |1
#5 Debug i3 S S i @~ & e ¥ = 0|« Varia.. 2 & Expr.. | = O/ % Breakpoints 2 | = O
4 9 CCS_eZdspcoymllCad ; i i < @ | e = =

o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Suspende Name Type Value || &
= 0x00FF6ADC (no symbols are defined for Ox00FFEADC)

[©]Oxfféadc 52 | ™ = O | [ Target Configuratio

No source available for ol

"Oxff6adc” : GEL Output: Reset Peripherals is complete.

- GEL Output: Configuring PLL (100.00 MHz).

View Disassembly... GEL Output: PLL Init Done.C55xx: GEL Output: Target Connection Complete

Licensed




Load program CCS eZdsp.out (1)

(From Run->Load->Load Program)

w+ CCS Debug - Source not found. - Code Composer Studio
_

File Edit View Navigate Search Project Toodkg Jcripts Window Help

Q v | &

#5 Debug & Ok =

@ -’

S B s B

= Ox00FF6ADC (no symbols are defined for

=

Connect Target
Disconnect Target

Debug State
4 ¥4 CCS_eZdsp.ccxml [Code Composer Studio - D @
4 o Texas Instruments XDS100v2 USB Emulator,

Ok Resume

Suspend
Terminate

Ctrl+Alt+C
Ctrl+Alt+D

Alt+E

Ctrl+F2

-

Ctrl+Alt+L

Reload rrogram Ctrl+Alt+R
¢ Load Symbols

Reload Symbols

$" Add Symbols
Remove All Symbols

Go Main Alt+M
Reset v
Restart 1 » ||« 1 )

% Target Configurations || = Sagl F ® @H

Step Over F6
CCS_eZdsp.ccxml .
C55xx: GEL Output - Assembly Step Into Ctrl+Shift+F5

C55x%: GEL Output: = Assembly Step Over Ctrl+Shif‘t+|f
C55xx: GEL Output!

\Cc

[l Oxffeadc 22 |™ = O 2 Evriy =0

No source available for
"Oxffoadc”
Step Return

View Disassembly...
Run to Line Ctrl+R

Target Connection Complete.

Free Run

Clock
Advanced

Run Ctrl+F11
Debug F11

Debug History
Debug As
Debug Configurations...

Toggle Breakpoint Ctrl+Shift+B
Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types

Licensed




| Load program CCS_eZdsp.out (2)
(...\DSP_Experiments\Ch1\Expl.1\CS eZdsp\DebugCCS eZdsp.out)

=

v+ CCS Debug - Source not found. - Code Composer Studio

File Edit View Navigate Search Project Tools Run Scripts Window Help
& (e 8-® Q- LR M TR R T = [#5 CCS Debug |1 ™

#* Debug i 3 I N S Y | i @~ 5 7 7 B||e=Varia.. 2 |9 Expr.. | © O || % Breakpoints =2 |~ O

! CCS_eZdsp.ccxml [Code Compaoser Studio - Device Debugging]
o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Suspended) Name Type Value | & ¥ |
= OxDOFF6ADC (no symbols are defined for Ox00FF6ADC)

"

v+ Load Program —a

| Prograg file h1\Expl.1\CCS_eZdsp\Debug\CCS_eZdsp.out ~ owse,..||Browseproject...|

: Code offset
Mo source available fa
"Oxffoadc”

- -

< B |

[t] Oxffbade 2 | ™
Data offset

tion Complete.

View Disassembly...

c OK } Cancel

Licensed Executing Load Program




Load program CCS eZdsp.out (3)

(CCS _eZdsp program is Lloading)

+'» CCS Debug - Source not found. - Code Composer Studio

File Edit View MNavigate Search Project Tools Run Scripts

] AR Q- i G AAERCIR ST o I |#5 CCS Debug |1
#5 Debug s = e i @~ & 7 7 0||®=Varia.. 2 |5 Expr.. |~ B ||® Breakpoints & | T O
4 k¢ CCS_eZdsp.coxml [Code Composer Studio - Device Debugging] 28 = =
@

4 o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Suspended) Name Type Value || @@ ¥
= Ox00FFEADC fna cumbhale are defined for OvOAEEAATTY

o Loading Program: C:\Users\DSP_Experiments\Ch1\Exp1.1\CCS_ estp\Debug | =] ﬁ

0 Loading Program: C\Users\DSP_Experimen...1\Expl.1\CCS_eZdsp\DebughCCS_eZdsp.out

| I |
Setting PC to entry point.(Texas Instruments XDS100v2 USB Emulator_0/C55xx)

7] Oxffeadc 2 | ™ =
f

No source available
"Oxffbadc”

|View Disassembly... TRl el fon Complete.

Run in Backgroundl | Cancel | | Details ==

Licensed Loading Program: C:\Use..._eZdsp.out: (1%) =




Once the program is loaded

(Program counter is at entry point of function main() )

ve CCS Debug - CCS_ezDSP/main.c - Code Compaoser Studio &

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

| B &-® Q- HTry @ TR SRR S &9 [# CCS Debug |1 7
%3 Debug &2 = O ||«=Variables 2 | 4L Expressions ~ O ® Breakpoints &2 =8
e 0] @7 |2 23S | TS| @™ + F| ¢ =
4 k¢ CCS_ezDSP.caxml [Code Composer Studio - Device Debuggi|| Name Type Value Location || ée ¥ | ® |
4 4® Texas Instruments XDS100v2 USB Emulator_0/C55xx¢ (Susp: o=k
main() at main.c:11 Ox00023FDF -
_args_main() at args_main.c:25 0x00023E7C (_args_mai

Ide.. Ma.. Con.. Cou.. Acti.

il 3

main.c & | [# Ink.cmd % CCS_ezDSP.coxml [c] Oxffeadc O || @ Target Configurations| Bl Console 22 |G B | e B « 9

2 * main.c CCS_ezDSP.cocxml

C55x%x: GEL Qutput: Reset Peripherals is compl -
C55xx: GEL Output: Configuring PLL (100.00 MH
C55x%x: GEL Qutput: PLL Init Done.C55xx: GEL Q

1 oy LNod= L

8 #include <stdio.

Licensed Writable




Once the program is loaded

(Program counter is at entry point of function main() )

++ CCS Debug - CCS_eZdsp/main.c - Code Composer Studio = (=] E

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

& Ewe-® Q- B i@ P AME R R & |% CCS Debug ||~

#5 Debug 2 O 0] @ 5| ."&@%. R S| i # v & | ¢ ¥ = 0| ®-Varia.. &2 |8 Expr.. | = O||% Breakpoints 2 | = O

4 ke CCS_eZdsp.coxml| [Code Composer Studio - Device Debugging] 5 | & = =

4 o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Suspended) Name Type Value || &6 ¥ |
= main() at main.c:17 0x00023FFE w5, |
= _args_main() at args_main.c:25 0x00023E0F (_args_main has only skeletal debug =

Na...

il 4 1L 2 4 11}

=

% CCS_eZdsp.coxml [t] Oxffeadc 4| Target Configurations | & Console =2

o E;;EE._:H cHe CCS_eZdsp.coxml whl| o B v [
- C55x%x: GEL Qutput: Reset Periphera
C55%x: GEL Qutput: Configuring PLL

C55xx: GEL Output: PLL Init Done.C

#include <stdio.h> // include information in

e_—:void main ()
10l

printf ("Hello World!\n");

Licensed




Step Over (F6) the program

(Watch program counter move through the program)

++ CCS Debug - CCS_eZdsp/main.c - Code Composer Studio E

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

G L IR g ) Q - Ty i ®P ARG CRCR & |¥ €CS Debug ||
% Debug 2 13 = _v.®é_ @ i #® v & | e 7 = 0||®=Varia.. & |4 Expr.. | = O || % Breakpoints 22 | = O
«+/ CCS_eZdsp.coxml [Code Composer Studio - Device Debugging] =k O | e =
o Texas Instruments XDS100v2 USBE Emulator_0/C55xx (Suspended)
main() at main.c:18 Ox00024000

_args_main() at args_main.c:25 0x00023EOF (_args_main has only skeletal debug

Name Type Value | &6 ™

o
&2

=
=+

Na... | Cc

4 1} 4 I 2 4 L1 2

gl main.c & | [ Ink.cmd % CCS_eZdsp.comml [t] Oxffbadc

4| Target Configurations | El Console &3 =8
CCS_eZdsp.coxml:CIO Bl B~

-~

lowvoid main()
171 3 £ T
@ = printf ("Hello World!\n"); ibrary function print

z

Licensed




Step Over (F6) the program

(Once PC passed printf( ), “Hello World!” is displayed)

++ CCS Debug - CCS_eZdsp/main.c - Code Composer Studio 1= (5] E

File Edit View Source Refactor

Navigate Search Project Tools Run Scripts Window Help

m [ErE-® Q- Hr @~ 2B R CKCR ¢ & % CCS Debug |1

%5 Debug 2 13 = e S i @& v & e ¥ = 0||®-Varia.. 2 |6 Expr.. | = O
«+/ CCS_eZdsp.coxml [Code Compaoser Studio - Device Debugging]
o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Suspended)
main() at main.c:19 Ox0002400D

_args_main() at args_main.c:25 0x00023EOF (_args_main has only skeletal debug

% Breakpoints 22|~ O
= =

Name Type Value || &6 ™

3 [F

Ide.. Na..

4 1 4 I } 4 1]

gl main.c ¥ | [# Ink.cmd % CCS_eZdsp.coxml [t] Oxffeadc

4| Target Configurations | El Console 23
5 % Luthor: BLEE

mermeiepm UG [0)
Hello World!

=R w s I v

14 $include <stdioc.h>

lowveoid main()

174

18 printf ("Hello World!\n");

Licensed




New experimental assignments

= | oadthe CCS_eZdsp.out, Step Over (F6) through the
program. Then, use CCS to Reload Program feature to load
program again.
Qz1: where does the program counter point at in the main() after
program has been reloaded?

= Use Resume (F8), instead of Step Over, to run the program
again.
Q2: what will be showing on the Console display window?

= Afterrunning the program, use Restart and Resume (F8),
run the program again.
Q3: what will be showing on the Console display window?

= Exit CCS, then restart CCS and create your own program

that will display the message “"Cg5 DSP eZdsp Test” on the
console.




Programming quick review

. C program is one the most important programming languages for DSP applications.

A\ "

. C program is written in a text file with file extension “.c”, such as main.c in this experiment. The files with the ".c”
extension are called C source files.

. C program start with a function called main, as in this experiment, main().

. Each function has a prototype, the example main() function used in this experiment declares the prototype of the
function main() as void.

. The main() usually calls other functions to perform tasks. Some of the functions are from the libraries provided by
the C compiler tools include in CCS, and others are written by users like you.

. The printf( ) is a function provided by the library, stdio.lib. The function printfis an input/output (CIO) function. It
prints messages to the C output device.

. The function is defined by a name with a pair of (). Inside (), it may have one or more arguments, or no argument
at all. For example, main() does not have an argument while printf() has a string argument "Hello World!” in it.
When the function printf( ) is called, it prints the string "Hello World!” on the screen.

. The experiment C file, main.c, has a line “#include <stdio.h>". The file stdio.h contains the function definition of
the printf function. It tells C compiler to include the information from C /O libraries. The files with “.h” extensions
are called header files, which are also source files like C files. The standard include files are placed inside < >, as
<stdio.h> with #include to indicate to the complier this is an include file.

. The C program uses the “/*” and “*/” for comments. Anything inside the /* and */ will be ignored by compiler. It is
a good programming practice to use comments to document the data flow and logic of the program. Another way
for adding comments is to use double slash //. Anything after the // on that same line will be ignored by C compiler.
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