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Overview
In this video, we will cover the following topics
• How to debug applications using TI Code Composer Studio or similar Integrated 

Development Environment (IDE)
• Explain how to launch debug session
• What happens when debug session is launched
• Explain various debugging tools like breakpoint, variables, CPU registers, 

memory view
• Graphing tools
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* Images are for TI Code Composer Studio(CCS). There are similar functionalities in other IDEs



Setup for a Debugging Application
Software Setup:
• Install TI Code Composer Studio
• Launch CCS Studio

Hardware Setup:
Select one option depending on EVM
• Option1 : Connect EVM using USB cable to 

board with onboard debugger
• Option2 : Provide external power to EVM and 

connect the EVM with an external debugger 
using USB cable



Launch Debug Session
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• Open TI Composer Project
• Click the ‘Bug’ Icon on toolbar to 

launch debug session

When debug session is launched:
• Multiple panes are opened for 

debugging purpose
• CCS uses the Target 

Configuration File (.ccxml) to 
connect to the target device

• Hardware initialization is done 
through the GEL script

Project Explorer View

Source Code View



After Debug Launch
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• IDE opens multiple windows useful for 
debugging an application

• The source-code view shows the 
program halted at the beginning 
of main() function

• The Variables, Expressions, 
and Registers views are also opened 
by default

• Debug view lists all the cores on the 
device and call-stack for each core

• Disassembly and Memory View may 
also be visible if enabled

Source Code

Variables View Disassembly

Debug View Memory View



Debugging Commands
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Icon Command Description
Resume Starts code execution
Suspend Halts the code execution
Terminate Disconnects the target and terminates 

Debug session
Step Into Executes a single source line, jumping into 

subroutines or functions
Step Over Running the code one line at a time
Step 
Return

Run all lines until Program Counter (PC) 
reaches caller of the function

Basic commands needed for application debugging:



Breakpoints
Breakpoints stop code-execution and allow users 
to view the values of variables/expressions
Two types of Breakpoints – Software & Hardware
How to set breakpoint:
• Double-click the shaded area in code next to 

the line number
• It can also be added by right-clicking in .c file 

and selecting breakpoint.
Software Breakpoint:
• Can only be set in memory regions with write 

access (RAM) 
• No theoretical limit to the number of software 

breakpoints
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Breakpoints 
Hardware Breakpoint:
• Dependent on device - implemented internally by 

the target hardware
• Debugger writes the address to a register on the 

device and sets a flag to enable breakpoints 
• It can be set in any memory type - RAM, Flash, or 

ROM

Hardware Watchpoint:
• Special category of HW breakpoints - triggered by 

memory accesses instead of instruction 
acquisitions
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Debug System – Variables
• Local Variables can be viewed in Variables window
• Variables whose values have changed are 

highlighted in a yellow background. 
• The value of a variable may be modified by clicking 

its Value column and entering a new value.
• In devices that have separate program and data 

pages, this is suffixed by the at symbol (@) followed 
by the page name (Program, Data, IO).

• If the variable is allocated to a register, this field will 
show the word ‘Register’ followed by its register 
name.

• For formatting of variable, right-click on a given 
variable, and select desired format from context 
menu
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Debug System – Watch Expression

• Variables (local, global, static), C-valid expressions, and registers can 
be monitored.

• Expressions that contain more than one element, such as arrays, 
structures, or pointers, are displayed with either a plus sign (+) or minus 
sign (-) immediately preceding the expression name.

• Expressions whose values have changed since the last time they were 
seen are highlighted in a yellow background. 

• For formatting of expression, right-click on a given variable, and select 
desired format from context menu
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Debug System – Register, Memory View

Register View
• View and edit CPU core registers
• Changed registers are highlighted 

in a yellow background

Memory Browser Pane
• Open by going to CCS menu View à

Memory Browser
• Shows the contents of the target memory 

starting at a specified address
• Data can be viewed in different formats.  

Format can be selected from dropdown 
list
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Debug System – Disassembly View
• Disassembly view translates machine 

language into assembly language.
• Displays the disassembled instructions 

and symbolic information needed for 
debugging. 

• Can be viewed by going to CCS 
menu View → Disassembly
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CCS – Graph Tools
• An advanced graph and image visualization tool 

is available in CCS using CCS menu Tools à
Graph

• Displays the data in a X-Y plot format.
• The data formatting and plotting is entirely done 

by the host but using the data present on the 
target device’s memory. 

• The graph tool does not modify the data on the 
target memory but only fetches it via the Debug 
Probe connection to update its view.

• Use manual Halt or Breakpoint to update the 
graph or enable the option Continuous 
update in the Graph Toolbar.
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To find more Microcontroller and 
Processor technical resources and 
search products, visit 
https://www.ti.com/microcontrollers.

https://www.ti.com/microcontrollers-mcus-processors/overview.html

